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ASSISTANCE AGREEMENT
1. Award No. 2. Modification No. 3. Effective Date
2010%10581 14+000 > e ;agc 1of I8
Base 14 July 2010
5. Awarded To 6. Sponsoring Office 7. Period of Performance
University of Maryland Office of the Chief Scientist 14 July 2010 through 13 July 2012
(Sj;Type of Agresment 9. Authority 10. Purchase Request or Funding Document No,
rant b)(3

Cooperative Agreement [] 31 USC 6304 and (b)3)
Other [ 10 USC 2358
I1. Reminance Address 12. Total Grant Amount 13. Funds Obligated:
i ‘ This action: $240,000
Sce Anticle 4 Govt. Share  $240,000 Total: $240,000

Cost Share § 0

Total $240,000
14. Principal Investigator 15. Program Manager ' 16. Administrator:

(b)(3)

Dr. Alan MigdaJ]
(301)975-2331

17. Submit Payment Requests To

Vendor Payments
Attn: Mail Room
Address

20305

Washington, DC

18. Paying Office

Same as Block 17

19. Submit Reports To

As Directed by the Technical Point of Contact

(b)(3)

20.  Accounting and Appropriation Data

Amount Oblizated: $240,000

21.  Research Title and/or Description of Project:
A High Rate Photon Fock State Generator & Number-Resolving Detector for Super Resolution

For the Recipient

For the United States of America

22. Signature of Person Authorized to Sign

JMW%

23. Name and Title

24. Date Signed

Ll G Fetifold] Tl

27. Date Signed

7-1S-10
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ARTICLE 1 SCOPE OF THE AGREEMENT

The Recipient shall perform a coordinated research and development program in
accordance with the Recipient ‘s technical portion of the proposal entitled ”7A
High Rate Photon Fock State Generator & Number-Resolving Detector for Super
Resolution.” .

First Year (14 July 2010 - 13 July 2011)

Government’s Share $120,000
Recipients Share (cash or in-kind) & o
Total First Year Agreement §120,000
Second Year (14 July 2012 - 13 July 2012)

Government’' £ Share $120,000
Recipients Share (cash or in-kind) & 0
Total Second Yeax Agreemernt $120,000

Total Government Share of Agreement $240,000

Option Year (14 July 2012 - 13 July 2013) (UNEXERCISED)

Government’s Share $118,999
Recipients Share (cash or in-kind) § 0
Total Option Year Agreement $119,999

Grand Total Government Share of Agreement $359,9%59

ARTICLE 2 DEFINITIONS

Parties -- For the purposes of this Agreement, the parties are University of
Maryland and the United States of America, hereinaftexr called the Government or
the Agency, represented by the Central Intelligence Agency,

Agreement -- The articles of this assistance agreement, Research Terms and

Conditions (available at
http://www.nsfLgov/pubs/policydocs/rtc/termssidebyside.pdf) and its attachments.

Recipient -- An organization or other entity receiving a grant or cooperative
agreement. For purposes of this Agreement, the Recipient is the University of
Maryland.

Performance Year ~- Bach consecutive twelve-month period from the effective date
of this agreement throughout the term of the agreement.

ARTICLE 3 ADMINISTRATIVE REQUIREMENTS

A. This Agreement will be administered in accordance with, and recipients shall
comply with, the Research Terms and Conditions (available at
httpl//www.nsf.gov/pubs/policydocs/rtc/termssidebyside.pdf)the requirements of
the following OMB Circulars which are incorporated herein by reference:

- OMB Circular A-21 now codified at 2 CFR part 220, *Cost Principles for
Educational Institutions”
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- OMB Circular A-110, Uniform Administrative Requirements for Grants and
Agreements with Institutions of Higher Education, Hespitals, and Other Non-
Profit Organizations now codified at 2 CFR part 215

- OME Circular A-122. “Cost Principles for Nom-Profit Oxganizatione”, now
codified at 2 CFR part 230

- OMBE Circular A-133, “Audits of State, Loecal Governments, and Nonprofit
Institutions® (27 June 03); (revised 26 June 07) and

- The Provisions of CIA Broad Agency Announcament No. ICPDP-2010-0001, entitled
“2010 Intelligence Community Postdoctoral Research Fellowship Program.”

B. should there be any inconsistency between the special conditions contained in
the Articles of this agreement and the Research Terms and Conditions, the
Articles of the agreement shall control. Should there be any inconsistency
between the Research Terms and Conditions and any special conditions contained
in the CIA Broad Agency Announcement, cuides, brochures, ete., cited or included
by reference in the agreement, the matter should be referred to the CIA Grants
Officer for guidance.

ARTICLE 4 ADMINISTRATIVE RESPONSIBILITIES

Central intelligence Agency Grants Office

Attn:
Address: Contracting Team
ARC
Washington, DC 20505
Phone:
Fax-
Email:

Technical Point of Contact

Central Intelligence Agency Program Officer
ATTN: ‘ ]
Address: Washington, DC 20505
Phone:
Fax:

Email:

Government Payment Office

Invoices shall be submitted using the Agency's Web Invoicing System (WInS). If
the Grantee is not registered in WIn$, the Grantee sghall call the Vendor Service
Center on | lwithin two weeks of grant award to register. Items needed
to facilitate registration include: a valid grant number and the name, phone
number, and e-mail address for the Grantee's point of contact. The Grantee may
make inquiries regarding invoices to the payment office on |

If the Grantee is unable to submit a payment reguest in electronic form, or the
Agency is unable to receive a payment request in electronic form, the Grantee
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shall submit the payment regquest using a method mutually agreed ¢o by the
Grantee, the Grants Officer, and the payment office.

Invention Reporting

Grante Office
Address: Contracting Team

] (6)3)

Washington, DC 20505
Phone: (b)(3)
Fax:
Email:

Recipient's Principal Investigator

P.I. Name: Dr. Alan Migdall

Department: Joint Quantum Institute

Addrees: National Institute of Standards and Technology
University of Maryland
100 Bureau Dr, MS 8441
Gaithersburg, MD 20899-8441

Phone: (301) 975-2331
Fax: (301) 869%-57Q0
Email: migdall@nist.gov

Recipient's authorized Organizational Representative

AOR Name: Jill A. Frankenfield
Title: Contract Manager, Office of Research Administration & Advancement
Address: 3112 Lee Building

University of Maryland

College Park, MD 20742-4111

Phone: (301) 405-4577
Fax: (201) 314-9569%
Email: jfrankeneumd.edu

ARTICLE 5 TERM OF THE AGREEMENT

The project has been approved on scientific/technical merit for 24 months. The
period of performance is 14 July 2010 - 13 July 2012.

ARTICLE 6 KEY PERSONNEL

The key personnel listed below must be employed with University of Maryland at
the time of award and shall be maintained, to the maximum extent possible,
throughout this agreement, Should changes be necessary, University of Maryland
shall notify the Agency Grants Qffice (identified in Block 6 of the face page)
in writing of the proposed substitute(s) within 30 days of the change in order
to obtain approval of the substitution from the CIA Program Manager.

KEY PERSONNEL:
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Principal Investigator: Dr. Alan Migdall
Fellow (when identified): TBD

ARTICLE 7 FISCAL MANAGEMENT

7.1 Restrictions of the Use of Government Funds

Government funds provided under this Agreement must be allocated by the
Recipient exclusively for the execution and operation of the Agrsement Scope.
Government funds shall not be utilized to support the Recipient's operations or
administration unrelated to this Agreement,

7.2. Obligation

In no case shall the Government's financial obligation exceed the amount
obligated on this Agreement or by amendment to this Agreement. The Government's
share for full performance of this award is $240,000. Of this amount, $240,000
iz allotted and available for payment. This grant is fully funded. The
Government is not obligated to reimburse the Recipient for expenditures in
excess of the amount of funding obligated and allotted by the Government.

7.3 Incremental Funding Actions

Urtless otherwise specified in the agreement, each successive increment of a
continuing grant will be funded at the level specified in Article 1 without a
formal recquest from the recipient provided an annual report has been received
from the Principal Investigator.

Incremental funding is contingent on:

i, availability of funds;

ii. satisfactory scientific/technical progress; and

iii. compliance with any special conditions of the agreement,

7.4 Advance Payment

To requegt advance payments, recipients shall submit a request for advance
payment. The original and two copies of each request chall be submitted to:

B. CIA Grants Office, Block 6
7.5 Program Income
All program income earned during the project period shall be added to funds

committed to the project by the Government and the Recipient and used to further
eligible program objectives.

7.6 Closeout Adjustments
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The Government may make a downward adjustment to the Government funding amount
after completion of the effort under an agreement, when appropriate in
accordance with OME Circular A-110.

ARTICLE 8 REVISION TO FINANCIAL PLANS

A. The financial plan, or approved budget, iz the financial expression of the
effort to be performed under this agreement as approved during the award
process. This agreement and its terms and conditions xeflect the approved
financial plan. Some changes to the plan require prior approval, asz described
below.

BE. Recipients are authorized to:

Carry forward unobligated balances to subsequent funding periods (with the
exception of the final funding period)

C. The CIA Grants Officer’s prior written approval is required for actions
which:

1. Change the gscope or objective of a project. The Principal Investigator must
consult with the Program manager and receive written approval from the Grants
Officer before deviating from the research objectives defined in the grant
proposal or any sub-award, transfer or contracting out of substantive program
performance under this agreement,

2. Change key personnel. Support for the project may not continue without the
active direction of the Principal Investigator and/or Postdoctoral Fellows
approved for, and identified in, this Assistance Agreement. If the approved
Principal Investigator/Postdoctoral Fellow severs his or her connection with the
recipient institution or otherwise relinquishes active direction of the project,
either permanently or for a significant length of time (three months or more),
the recipient institution must eithex:

(1) Appoint a replacement Principal Investigator/Postdoctoral Fellow
with the approval of the Program Manager, or

(1i) Relinquish the Assistance Agreement, in which case the Agreement
ghall be terminated.

3. change the recipient institution’s cost share amount reflected in the
approved budget

4. usé human subjects or vertebrate animals
5. require no cost extensions exceeding 12 months

€. Unless otherwise directed by the Grant Officer, any unexpended balance of
funds which remains at the end of any funding period, except the f£inal funding
period of the grant, shall be carried over to the next funding period, and may
be used to defray costs of any funding period of the grant. This includes
allowing the carry over of funds to the second and subsequent years of a
multiple year grant. This provision also applies to subcontractors performing
substantive work under the grant.

7. SPECIAL CONDITIONS
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N/2a
8. OPTION

N/A

ARTICLE 9 INVENTIONS

(2) The clause entitled "Rights to Inventions Made by Nonprofit Organizations
and Small Business Firms," (37 CFR 401) is hereby incorporated by reference and
the clauses in paragraph 401.14 are modified as follews: replace the word
"contractor” with "Recipient"; réplace the words "ageney," "Federal Agency" and
"funding Federal Agency" with "government"; replace the word "contract" with
"agreement"; delete paragraphs (g) (2), (g)(3) and the words "to be performed by
& small business firm or domestic nonprofit organization" from paragraph (g) (1) :
paragraph (1), Communications, point of contact on matters relating to this
clause will be the CIA Grants Officer

(b) The Recipient shall file Invention (Patent) Reports as of the close of the
performance year and at the end of the term for this Agreement. Annual reports
are due 60 days after the end of each vear of performance and final reports are
due 60 days after the expiration of the final performance period. Negative
reportz are also required. The Recipient shall submit the original and one copy
to the Grantes Officer.

(¢) Final payment cannot be made nor can the agreement be closed out until the
recipient delivers to the Government all disclosures of subject inventions
required by this agreement, an acceptable final report pursuant to article 12
entitled "Annual and Final Technical Reports, " and all confirmatory instruments.

A. All rights and title to data and technical data, as defined in 48 CFER
27.401, generated under this agreement shall vest in the Recipient.

B. The Recipient hereby grants to the U.S. Government a non-exclusive, non-
transferable, royalty-free, fully paid-up license to use, duplicate, or diszclose
for governmental purposes any data, technolegy and inventions, whether patented
oxr not, made or developed under this Agreement.

C. The Recipient reserves the right to protect by copyright original works
developed under this agreement. All such copyrights will be in the name of the
Recipient. The Recipient hereby grants the U.S. Government a non-exclusive,
non-transferable, royalty-free, fully paid-up license to reproduce, prepare
derivative worke, distribute copies to the public, and perform publicly and
display publicly, for governmental purposes, any copyrighted materials developed
under this agreement, and to authorize others to do so.

D. The Recipient is responsible for affixing appropriate markings indicating
the rights of the Govexmment on all data and technical data delivered under the
agreement. The Government shall be deemed to have unlimited rights in all data
and technical data delivered without markings.

ARTICLE 10 ANNUAL PERFORMANCE REPORTS

10.1 Annual Performance Report
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A. Annual reports are required for efforts of more than one vyear. This report
will provide a concise and factual discussion of the significant accomplighments
and progress during the year covered by the report. Each of the topics described
below shall be addressed for the effort being performed:

(1) A comparison of actual accomplishments with the goals and objectives
established fer the period, the findings of the investigator, or both.

(2) Reasons why established goals were not met, if appropriate.

(3) Other pertinent information including, when appropriate, analysis and
explanation of cost overruns.

B. In addition, for research awards, each of the following topice (4) through
(7) shall be addressed as appropriate to the recearch effort being performed:

(4) A cumulative chronolegical list of written publications in technical
journals. Include those in press as well as manuseripts in preparation and
planned for later submission. Indicate likely journals, authors, and titles.

{(5) A list of professional personnel associated with the research effort. List
any advanced degrees awarded, including dates, recipient, type of degree, and
thegig title.

(6) Interactiona (Related Activities):
i. Papers presented at meetings, conferences, seminars, etc.

ii. Censultative and advisory functiens to other laboratories and
agencies on research supported under the agreement. Provide factual information
about the subject matter, institutions, dates, and the names of individuals
inveolved.

(7) New discoveries, inventions, or patent disclosures and specific applications
stemming from the research effort.

The Postdoctoral Fellow is also required to present the statue of the research
grant at the annual IC Postdoctoral Research Fellowship Program Colloquium.

10.2 Firal Technical Report

A. A Final Technical Report iz due at the completion of the agreement. This
report will provide a comprehensive, cumulative, and substantive summary of the
progress and significant accomplishments achieved during the total period of the
effort covered by the agreement. Each of the topics described in section 2.1
above shall be addressed as appropriate for the effort performed. Publications
may be bound and attached as appendices.

B. When the results of a research effort have not previously been reported in
gcientific or technical publications, the Final Technical Repoxt must provide
sufficient detailed discussions of findings and accomplishments obtained in
pursuit of the planned research objectives.

10.3 Report Submittal

The Recipient shall submit annual and final technical reports in the original
and two copies to the Agency’'s program officer within 90 days after completion
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of the period covered by the report. The Recipient shall provide a copy of the
transmittal letter to the Grants Officer.

10.4 Format

A. Cover and title page. Standard Form (SF) 298, Report Documentation Page,
shall be used. Item 13 of the form should contain a 100 to 200 word abstract
summarizing technical progress during the reporting period. Style should be
third person singular using past tense. Jargon, special symbols or notations,
subscripts, mathematical symbols or foreign alphabet lettexrs are not permitted.
All pages should be of good quality for copying purposes.

B. Recipient's format is acceptable.

ARTICLE 11 INFORMAL TECHNICAL REPORTS

11.1 Reports

This report shall be prapared only if requested by the Government program
officer. It shall be submitted in letter format and is usually not longer than
three pages in length. Its primary purpose is to inform the project
engineer/program manager about significant events, accomplishments, and
anticipated problems that may affect the conduct of the planned effort. It
should summarize the progress of the effort being performed, new discoveries,
inventions or patent disclosures, anticipated changes in commitments of key
personnel and in the planned approach; acquisgition or fabrication of major or
special regearch equipment; and the titles of mapuscripte planned for
publication. The Recipient shall send the Agency program officer one copy signed
by the principal investigator within 15 days after the request.

1
A brief quarterly report may be required after each three month period. (The
annual report replaces the report for the last quarter of the vyear). Bach
quarterly report should describe the progress of the research project relative
to the milestones that were defined in the proposal.

11.2 Government Visits
The Government may visit the Recipient to discuss project status and results. It

is anticipated that Government involvement in this grant will be limited to
general oversight.

ARTICLE 12 SCIENTIFIC REPORTS

1. Feor research agreements, this report shall be used for rapidly disseminating
highly significant research results or for scientific reports that are too long
or that contains useful compilations of data, tables, and computations not
normally accepted by technical journals. It is not appropriate for a student's
thesis. Before preparing a Scientific Report, obtain written permission from the
Program Manager who will then furnish detailed instructions for formatting,
rYeproducing, and distributing the report. Send the Agency program manager two
coplies.

10
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2. On its cover, a scientific report shall prominently display the following
disclaimer: "The views and conclugions contained in this document are those of
the authors and should not be interpreted as necessarily representing the
official policies or endorsements, either expressed or implied, of the U.S.
Government . "

ARTICLE 13 REPORTING FINANCIAL INFORMATION

Recipients shall submit financial reporting information in accordance with the
following.

13.1 Interim Financial Reports

A. The Recipient shall submit an interim Federal Financial Report (FFR 425)
within 30 days following the end of sach quarter. The original and a copy of the
report should be submitted to the Grants Officer list identified in Block 16 of
the cover page. Recipients are required to update, certify and submit the FFR to
the Agency by the due date even if funds have not been drawn during the

reporting period.

B. Both cash management and financial status information should be reported on
the same form for single award reporting.

13.2 Final Federal Financial Report

The recipient shall submit the f£inal FFR no later than 90 days following the
completion of the agreement. The original and a copy of the report shall be
gubmitted to the Grants Administration Office identified in block 16 of the

cover page.

13.3 Unexpended Balances

Unless otherwise directed by the Grant Officer, any unexpended balance of funds
which remains at the end of any funding period, except the final funding period
of the grant, shall be carried over to the next funding period, and may be used
to defray costs of any funding period of the grant. This includes

allowing the carry over of fundes to the second and subsequent years of a
multiple year grant, but it does not apply to optiens, which require current
year funding. This provision also applies to subcontractors performing
gubstantive work under the grant.

ARTICLE 14 PUBLIC DISCLOSURE OF SCIENTIFIC AND TECHNICAL
INFORMATION

A. The Recipient may make formal public disclosure of the scientific and
technical information from this supported work (g.g., release articles for
appropriate professional publications ox present papers at scientific meetings
or symposia) and will take the following steps;

(1) A copy of the article, paper, report, etc., shall be provided to the
Government 45 days prior to submission for publication.

11
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(2) Reference shall be attributed to a grant issued by the Intelligence
Community Postdoctoral Research Fellowship Program, or as may otherwise be
prescribed by the Grants Officer.

B. The Recipient may utilize the scientific and technical information regulting
from this support in consulting or discussing this and related information with
other gualified individuals or groups of individuals, where appropriate, for
furthering this research and/or development effort. The provision of A{2) shall
apply to such exchanges of information.

ARTICLE 15 Non-Publicity

The Recipient shall not use or allow to be used any aspec¢t of this solicitation
and/or agreement for publicity. Publicity means, but is not limited to,
advertising (e.g. trade magazines, newspapers, Internet, radio, television
ete.), communications with the media, marketing, or a reference for new
busginess. It is fuxther understood that this obligation shall not expire upon
completion or termination of this agreement, but will continue indefinitely.

The Recipient may request a waiver or release from the foregoing but shall not
deviate there from unless authorized to do so in writing by the Grants Officer.
Recipients are not required to obtain waivers when informing offices within this
Agency of agreements it has performed or is in the process of performing.

ARTICLE 16 HUMAN SUBJECTS

Approval is required by CIA prior to any work beginning involving human subject
uge. All proposals that involve the use of human subjects must include
documentation of their ability to follow Federal guidelines for the protection
of human subjects. This includes, but is not limited to, protocol approval
mechanismg, approved Instituticnal Review Boards (IRB), and Federal Wide
Agsurances. These requirements are based on expected human use issues sometime
during the entire length of the proposed effort. The recipient shall provide
their IRE approval of specific research, the blank informed user consent form,
and the protocol and related documents as requested for secondary approval by
CIA.

ARTICLE 17 ANIMAL SUBJECTS

Approval 18 required by CIA prior to work beginning involving animal subject
use. Proposals selected for funding that will use vertebrate animals in the
regearch must comply with the Animal Welfare Act [7 U.S.C. 2131 et seg.] and
the regulations promulgated there under by the Secretary of Agriculture [9 CFR
1.1- 4.11] pertaining to the humane care, handling, and treatment of
vertébrate animals held or used for research, teaching or other activities
supported by Pederal awards. The recipient is expected to ensure that the
guidelines described in the National Academy of Science (NAS) Publication,
“Guide for the Care and Use of Laboratory Animals” (1996) are followed and to
comply with the Public Health Service Policy and Government Principles
Regarding the Care and Use of Animals (included as Appendix D to the NAS Guide).

ARTICLE 18 MODIFICATIONS

Any party to this Agreement who wishesz to modify the Agrsement shall confer in
good faith with the other signatory parties to determine the desirability of the
proposed modification. Medifications shall not be effective until a written

12
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modification is signed by the Agreement signatories (or their succesgors).
Administrative modifications may be unilaterally executed by the CIA Grants
Officer.

ARTICLE 19 SUSPENSION AND TERMINATION PROCEDURES

i9.1
The Government reserves the right to suspend or terminate this agreement for

causge. If the Recipient fails to comply with the terms and conditions <of this
agreement, the CIA Grants Officer will provide written notice of breach or
deficiency to the Recipient and will provide the Recipient an opportunity to
explain or correct the breach or deficiency within 30 days from receipt of
notice. If grounds for termination for cause still exist, the Government may
terminate or suspend performance. If suspension is invoked, the Government may
withhold further payments, or prchibit the Recipient from incurring additional
obligation of funds until corrective action is taken. If this agreement is
terminated after the Recipient has received Government funding, the closeout
procedures in OMBE Circular A-110 apply.

The agreement may be suspended or terminated in whole or in part in any of the
following situations by:

A. the Agency when the recipient has materially failed to comply with the
terms and conditions of the awaxrd;

B. the Agency when it has other reasonable cause: including departure of
the Principal Investigator.

C. the Agency and the recipient by mutual agreement {(if the Agency and the
recipient cannot reach an agreement, the Agency reserves the right to
unilaterally terminated the award); or

D. the recipient on written notice t¢ the Agency setting forth the reasons
for such action, the effective date, and, in the case of partial termination,
the portion to be terminated or suspended (with the understanding that if the
Agency determines that the unterminated portion will not accomplish the purposes
of the agreement, it may suspend or terminate the entire agreement.)

E. Notwithstanding the above, for security or safety reasons or in the case of a
serious breach that could lead to irreparable damage, the Agency Grants Officer
may order immediate suspension of work, in whole or in part.

1%.2 Informal Resolution of Grant Administration Digputes

A. Consistent with the Recommendation on Grant Disputes by the Administrative
Conference of the U.S., and with the intent of the provisions of Alternative
Digpute Resolution, the CIA provides the inforwal resolution processes described
below concerning disputes or disagreements that may arise over a Grants
QOfficer’s post-award decisicons under a CIA agreement.

B. Scope of Post-Rward Disputes Covered

The disputes below are covered under this process:

13
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i. cost disallowances pursuant to a Grants Officexr’s decision (e.g.,
specific disallowances under an individual grant or as a result of an
audit report);

ii. termination orders; and

iii. the final settlement amount under a termination.

Procedures

i The recipient should submit a certified letter to the Agency’'s
Procurement Executive via the Grants Officer noting the recipient’s
disagreement or dispute and identifying the Agency'’'s Grants Officer’s
decizion in guestion, giving reasons for the reguest for review and
providing any other material pertinent to the request.

ii. The letter to the Procurement Bxecutive must be postmarked no later
than 30 days after the date of the letter notifying the recipient of the
decision in question. The time for filing a request for review is strictly
enforced and no extensions for the purpose of preparing it will be
granted.

iii. The request for review need not follow a prescribed format; however,
it must contain a full statement of the recipieént’s position with respect
to the disputed matter and the facts and reasons in support of the
recipient’s position. Requests will be reviewed if the recipient submits
new information (which was upavailable at the time of the original
decision); if an error in fact or application of Agency policy is noted in
the original decision; or improper procedures were followed in the
original decision.

iv. The Procurement BExecutive, will review or designate one oxr more
individuals to review the matter. Ome reviewing official will be at least
at a management level eguivalent to the official who made the decision
that is being reviewed. In no case, will the review he undertaken by any
individual involved with the decision or inveolved in recommending and/or
monitoring the scientific and engineering aspects of the project or
respongible for negotiating and/or administrating its business aspects.

v. The designated individual(s) will review and consider all relevant
information available. A report which identifies the conclusion and
recommendation will be completed within 20 days and forwarded to the
Procurement Executive or his/her designee for a final and unappealable
written decision for the agency. The Procurement Executive or his/her
designee will communicate the decision in wxiting to the recipient.

ARTICLE 20 RESEARCH MISCONDUCT

All research awards issued by the CIA are subject to the Federal Policy on
Research Misconduct published in the Federal Register on December &, 2000 (65 FR
76260) . The following definitions will be used when applying this policy:

1.

Research migconduct means the fabrication, falsification, or plagiarism in

proposing, performing, or reviewing research, or in repcorting research
results. Research misconduct does not include honest exrror or difference of
opinion.
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ii. Fabrication is making up data or results and recording or reporting them.

iii. Falsification means manipulating research materials, equipment, or
processes, or changing or omitting data or results such that the research is
not accurately represented in the research record.

iv. Plagiarism is the appropriation of another person’'s ideag, procesgses,
results or words without giving appropriate credit.

v. Regearch means all basic, applied, and demonstration research in all fields
of science, eéngineering, mathematics, education, linguistics, medicine,
psychology, social sciences, statistics, and research involving human
subjects or animals.

vi. Research institutions includes all organizations using Federal funds for
research, inecluding, for example, colleges and universities, intramural
Federal recearch laboratorieg, Federally funded research and development
centers, national user facilities, industrial laboratories, or other research
institutes.

vii. Research record ie the record of data or results that embody the facts
resulting from scientific inquiry, and includes, but is not limited to,
research proposals, laboratory records, both physical and electronics,
progress reports, abstracts, theses, oral presentations, internal reports,
and journal articlesg.

Any allegation of research misconduct should be reported to the CIA Grants
Officer

ARTICLE 21 REPORTING CLASSIFIABLE INFORMATION .

(a} This award is intended for unclassified, publicly releasable research. The
recipient will not be granted access to classified information. The awarding
agency does not expect that the results of the reseaxch project will involve
clasgified information.

(b) If, however, in conducting the activities supported under this award, the
principal investigator (PI) is concerned that any of the research results
-involve potentially classzsifiable information that may warrant Government
restricticns on the dissemination of the results, the PI should promptly notify
the awarding agency's program manager.

ARTICLE 22 ENVIRONMENTAL STANDARDS

The Recipient agrees to the following enviropment standards;

A. Comply with applicable provisions of the Clean Air Act (42 U.5.C 7401, et
zeg.) and Clean Water Act (33 V.S8.C. 1251, et seq.), as implemented by Executive
Order 11738 (3 CFR, 1971- 1 975 Comp., p79%]! and Environmental Protection Agency
(EPA) rules at 40 CFR part 15. In accordance with the EPA rules, the Recipient
further agrees that it will:

- Not use any facility on EPA’'s List of Violating Facilities in performing any
award that iz nonexempt under 40 CFR 15.5, az long as the facility remains on
the list.
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- Notify the awarding agency if it intends to use a facility in performing this
award that is on the List of Viclating Facilities or that the Recipient knows
has been recommended to be placed on the List of Violating Facilities.

B. Identify to the awarding agency any impact this award may have on the quality
of the human environment, and provide help the agency may need to comply with
the National Environmental Policy Act (NEPA, at 42 V.S.C. 4321, et seg.) and to
prepare Environwental Impact Statements or other required environmental
documentation. In such cases, the Recipient agrees to take no action that will
have an adversge environmental impact {(e.g. physical disturbance of a site such
ag breaking of ground) until the agency provides written Approval.

ARTICLE 23 NONDISCRIMINATION

By signing this agreement or accepting funds under the agreement, the Recipient
aggures that it will comply with applicable provisions of the following,
national policies prohibiting discrimination:

A. On the basis of race, color, or national origin, in Title Vi of the Civil
Rights Act of 1964 (42 V.8.C. 20004, et seqg.).

B. On the basis of sex or blindness, in Title IX of the Education Amendments of
1972 (20 V.8.C. 1681, et seq.)

C. On the basis of age, in the Age Discrimination Act of 1975 (42 V.§.¢, 6101,
et geq.), as implemented by the Department of Health and Human Services
regulations at 45 CFR part 50.

D. On the basis of disability, in the Americans with Disabilities act.

ARTICLE 24 CERTIFICATIONS

The following Certificationsz, which have been executed by the Recipient prior to
award of this agreement, are hereby incorporated by reference:

A, Certification regarding Debarment, Suspension, and Other Responsibility
Matters.

B. Certification regarding Drug-Free Workplace Requirements.

¢. Certification regarding Lobbving.

ARTICLE 25 LIABILITY

The Agency cannot assume any liability for accidents, illnesses or claims
arising out of any work supported by an award or for unauthorized use of
patented or copyrighted materials. The grantee institution is advised to take
such steps as may be deemed necessary to ingure oxr protect itself, its

employees, and its property.

ARTICLE 26 SPONSORSHIP BY AN AGENCY WITHIN THE
INTELLIGENCE COMMUNITY

16
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This grant is sponsored by the Central Intelligence Agency, an Agency within the
Intelligence Committee. To ensure compliance with Executive Order 12333, dated 4
December 1981, (revised 30 July 08) the individual signing this instrument on
behalf of the academic institution is authorized by the institution to contract
with an Agency within the Intelligence Community.

ARTICLE 27 PRIOR APPROVALS

As appropriate, prior approval of the following deviations f£rom budget and
program plans are required:

(1) The Grantee must consult the Program Manager in Block 15 of the
Award/Modification document through the AGO at the Administrative Office in
Block 16 or the Grant Procurement Office in Bloeck 6 of the Award/Modification
document before deviating from the research objectives defined in the grant
proposal or any sub-award, transfer or contracting out of substantive program
performance uander this award.

(2) Support for the project may not continue without the active direction of the
Principal Investigator approved for, and identified in, this Grant. If the
approved Principal Investigator severs his or her comnection with the Grantee or
otherwise relinguishes active direction of the project, either permanently or
for a significant length of time (three months or moxre), the Grantee muct
either:

(i) Appoint a replacement Principal Investigator with the approval of
the Program Manager in Block 15 through the Grant Procurement Office in
Block 6 of the Award/Modification document, or

(ii} Relaincuish the Grant, in which case the Grant shall be terminated

{3) Extension for the expiration period of this Grant - The AGO at the
Administrative Office in Block 16 of the Award/Modification document has
authority to approve a no-funds extension request meeting all of the following
parameters:

(1) a one-time basis only; and

{ii) for a period not to exceed 90 days; and

(iii) where $50,000.00 or less of obligated funds remain to be
expended.

In other caseg, where a recuest is outside one or more of the parameters, a no-
funds extension can only be approved with the concurrence of the Program Manager
in Block 15 of the Award/Modification document. For any no-funds extension to be
effective, a written grant modification must be issued and signed by the AGO at
the Administrative Office in Block 16 under the circumstances above or the
Sponsoring Office in Block 6 of the Award/Modification document.

ARTICLE 28 DATA RIGHTS

A. &A1l rights and title to data and technical data, as defined in 48 CFR
27.401, generated under this agreement shall vest in the Recipient.

B. The Recipient hereby grants to the U.S. Government a'non-exclusive, non-
transferable, royalty-free, fully paid-up license to use, duplicate, or discloze
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for governmental purposes any data, technolegy and inventions, whether patented
or not, made or developed under thiz Agreement.

C. The Recipient reserves the right to protect by copyright original works
developed under this agreement. All such copyrights will be in the name of the
Recipient. The Recipient hereby grants the U.S. Government a non-exclusive,
non-transferable, royalty-free, fully paid-up license to reproduce, prepare
derivative works, distribute copies to the public, and pexrform publicly and
display publicly, for governmental purposes, any copyrighted materials developed
under this agreement, and to authorize others to do so.

D. The Recipient is rezponsible for affixing appropriate markings indicating
the rights of the Government on all data and technical data delivered under the
agreement. The Government shall be deemed to have unlimited rights in all data
and technical data delivered without markings.

ARTICLE 29 USING TECHNICAL INFORMATION RESOURCES

To the extent practical, the recipient will use the technical information
reésources of the Defense Technical Information Center (DTIC) and other
Government or private facilities to investigate recent and on-going research and
avoid needless duplication of scientific and engineering effort.

18
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ASSISTANCE AGREEMENY
1. Award No. 2. Modificatuon No, 3. Effective Date 4.
2010*1058114*000 Page 1 of 3
001 12 January 2011
5. Awarded To 6. Sponsoring Office 7. Period of Performance
University of Maryland Office of the Chief Scientist 14 July 2010 through 13 July 2012
8.Type % Agreement 9. Authority 10. Purchase Request or Funding Document No.
Grant
Cooperative Agreement [] 31 USC 6304 and N/A
Other [ 10 USC 2358
11. Remittance Address 12. Total Grant Amount 13. Funds Obligated:
This action: $0.00
See Articlc 4 Govt. Share  $240,000 Total: $240.000
Cost Share $ 0
Toral $240.000
14. Principal Investigator 15. Program Manager 16. Administrator:
Dr. Alan Migdall (b)(3)
(301)975-2331
17. Submit Payment Requests To 18, Paying Office 19. Submit Reports To
Vendor Payments Same as Block 17 As Directed by the Technical Point of Contact
Attn: Mail Room
Addresy ~ [Washingwon, DC
20505 (0)(3)
20. Accounting and Appropriation Data
N/A
21. Research Title and/or Description of Project:
A High Rate Photon Fock State Generator & Number-Resolving Detector for Super Resolution
For the Recipient For the United States of America
(b)(3)

22. Sigmature of Person Authorized to Si

A 6 T /.

23, Name 3.?1 Title (/

Jill Frankenfield, Contract Manager

24, Date Signed 26. Name of Uifhicer

Jos 0@

S

Z7. Date Signed

isly
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Fax from

2010*1058114*000
University of Maryland
Moadification 1

Page 2 of 3

A. The purpose of this modification is to revise Article 4: Administrative
Responsibilities, to reflect a change in procedure for submitting invoices.
B. Accordingly, the following Article(s) are revised/restated as follows:

*Changes reflected in BOLD,
ARTICLE 4 ADMINISTRATIVE RESPONSIBILITIES

Central Inte’ligence Agency Grants Office

Aten: ] (b)(3)
Addresg: ontracting Team

LRC
. (b)(3)
Washington, DC 20505
Phone: (b)(3)
Fax:
Email:

Technical Point of Contact

Central Intelligence Agency Program Officer

ATTN: ‘ ‘

Address: kashington, DC 20508 (bx3)
Phone: (b)(3)
Fax:

Email:

Government Payment Office

Invoices shall be submitted using the Internet Payment Platform (IPP). If the

Crantee iz not regigtered in IPF, the Grantee shall call the Vendor Service

Center on within two weaks of grant award to register. Itams needed (b)(3)
to facilitate registration include: a valid grant number and the name, phone

number, and e-mail address for the Grantee's point of contact. The Grantee may

make inquiries regarding invoices to the payment office on (b)(3)

If the @Grantee is unable to submit a payment raguest in electronic form, or the
Agency is unable to receive a payment request in elactronic form, the Grantae
shall submit the payment request using a method mutually agreed to by the
Grantee, the Srants Officer, and the payment office.

Invention Reporting

Grants Office
Address: Contracting Team
ARC

| | (b)(3)

Washington, DC 20505
Phone: | | (b)(3)

Approved for Release: 2019/06/25 C06547182
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2010*1058114*000
University of Maryland
Modification 1

Page 3 of 3

Fax:
Email:

Recipient'e Principal Investigator

P.I. Name: Dr. Alan Migdall

Department: Joint Quantum Institute

Address: Naticnal Institute of Standards and Technology
University of Maryland
100 Bureau Dr, MS 8441
Saithersburg, MD 20859-8441

Phone: (301) 975-2331
Fax: {(301) 869-5700
Email: migdalle@nist.gov

Recipient's Authorized Organizational Representative

ACR Name: Jill A. Frankenfield
Title: Contract Manager, Office of Research Administration & Advancement
Address: 3112 Lee Building

University of Maryland
College Park, MD 20742-4111

Phone: (301) 405-45877
Fax: (301) 314-9569
Email: jfranken@umd.edu

C. Except as provided herein, all other Articles remain UNCHANGED and in full
force and effect.
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ASSISTANCE AGREEMENT
1. Award No. 2. Modificarion No. 3. Effective Date 4, Papelof15
2010*1058114*000 002 05 July 2012
5. Awarded to 6. Sponsoring Office 7. Period of Performance
University of Maryland Office of Integrated Missions 12 July 2010 through 30 June 2013
8. Type of Agreement 9. Authority 10. Purchase Request or Funding Document No. )
Grant 31 USC 6304 and N/A
Cooperative Agreement [] 10 USC 2358
Other [ :
11. Remittance Address 12. Total Grant Amount 13. Funds Obligated:
See Article 4 Govr. Share: $240,000 This action; 50
Cost Share: $0 Total: $240,000
Toral: 5240,000
14, Principal Investigator 15. Program Manager 16. Adrinistrator
Dr. Alan Migdall
(301) 975-2331 (0)(3)
I
17, Submit Payment Requests 10 18, Paying Office 19. Submit Reports
Vendor Payments Same as Block 17 As Diiected by the Technical Point of Contact
Arn: Mail Roo
e (b)(3)
‘Washingion, DC 2050;
20, Accounting and Appropriation Data
Amount Obligated: $240,000
21. Research Title and/or Description of Project
A High Rate Photon Fock State Generator & Number-Resolving Detector‘for Super Resolution
22. For the Recipient (b)(3
24. Signature of Person Wgn
AL & G -7
26. Namﬁnd Title 27. Date Signed 19. Date Signed
Jli Frenkenfield, Contract Mansger | 0, /’ le // A Grants Officer ) ( | { o1t
(b)(3)
el
1
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University of Maryland
2010*1058114*000
Mod 002

Pagelofl

For questions regarding this modification please contact

Summary of Changes

The purpose of this modification is to extend the POP at no additional cost t0 the Government and make
administrative changes. As a result, the following changes are made:

1.

LA

Change Biock 6 “Sponsoring Office” on gront cover page from Office of Chief Scientist to Office of
integrated Missions

Change Block 7 “Period of Performance” on Grant cover page from 12 July 2010 through 11 July 2012 by
11 months to 12 July 2010 through 30 june 2013,

Change Block 15 “Program Manager” from‘

Change Block 16 “Administrator” from
Change Article 1 to:
2. Extend the “Second Year” from 12 July 2010 through 11 July 2012 by 11 months to 12 July 2010
through 30 June 2013.
b. Change the “Option Year” from 14 July 2012 through 13 July 2013 by 11 months to 01 July 2013
through 30 June 2014.
Change Article 4 as follows:
a. - Grants Officer frorﬁ ‘

| |

b. . Technical Point of Contact from

c.  Invention reporting from

Change Article 5 Term of Agreement from 24 months by 11 months to 35 months and revise the POP from
12 july 2010 through 11 July 2012 by 11 months to 12 July 2010 through 30 June 2013.

Change Article 8 Revision to Financial Plans “Options” from a POP of 12 July 2010 through 11 July 2013 by
11 months to 01 July 2013 through 30 June 2014,

All other articles remain.unchanged and in full force and effect.
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ARTICLE 1: SCOPE OF THE AGREEMEN]

The Recipient shall perform a coordinated research and development program in accordance with the
Recipient's technical portion of the proposal entitled "A High Rate Photon Fock State Generator &
Number-Resolving Detector for Super Resolution”.

First Year (12 July 2010 - 11 July 2011)

Government's Share $120,000
Recipients Share (cash or in-kind) $ 0
Total First Year Agreement $120,000
Second Year (12 July 2011 — 30 June 2013)
Govemment's Share $120,000
Recipients Share (cash or in-kind) $ 0
Total Second Year Agreement $120,000

Total Government Share of Agreement $240,000

Option Year (01 July 2013 - 30 June 2014) (UNEXERCISED)

CGovernment's Share $119,999
Recipients Share (cash or in-kind) $ 0
Total Option Year Agreement $119,999

Grand Total Government Share of Agreement $240,000

ARTICLE 2: DEFINITIONS

Parties -- For the purposes of this Agreement, the parties are University of Maryland and the United

States of America, hereinafter called the Government or the Agency, represented by the Central

Intelligence Agency.

Agreement — The articles of this assistance agreement, Research Terms and Conditions (available at

hitp/www. nsf.ggv/gubs/golicydognc/temgsigebﬁide.ggf) and its attachments.

Recipient -- An organization or other entity receiving a grant or cooperative agreement. For purposes of
this Agreement, the Recipient is University of Maryland.

Performance Year -- Each consecutive twelve-month period from the effective date of this agreement

throughout the term of the agreement.

ARTICLE 3: ADMINISTRATIVE REQUIREMENTS

A. This Agreement will be administered in accordance with, and recipients shalil comply with, the
Research Terms and Conglitions (available at
http://www.nst.gov/pubs/policydocs/nic/termssidebyside pdfjthe requirements of the following OMB
Circulars which are incorporated herein by reference:

a. OMB Circular A-21 now codified at 2 GFR part 220, “Cost Principles for Educational
Institutions”

b. OMB Circular A-110, Uniform Administrative Requirements for Grants and Agreements with
Institutions of Higher Education, Hospitals, and Other Non-Profit Organizations now codified
at2 CFR part 215

¢. OMB Circular A-122, "Cost Principles for Non-Profit Organizations”, now codified at 2 CER
part 230

d. OMB Circular A-133, "Audtts of State, Local Governments, and Nonprofit Institutions” (27
June 03); (revised 26 June 07) and
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Approved for Release: 2019/06/25 C06547182

. The Provisions of CIA Broad Agency Announcement No. ICPDP-2010-0001, entitied “2010
Intelligence Community Postdoctoral Research Fellowship Program.”

B. Should there be any inconsistency between the special conditions contained in the Articles of this
agreement and the Research Terms and Conditions, the Articles of the agreement shall control.
Should there be any inconsistency between the Research Terms and Conditions and any special
conditions contained in the CIA Broad Agency Announcement, guides, brochures, etc., cited or
included by reference in the agreement, the matter should be referred to the CIA Grants Officer for
guidance.

ARTICLE 4: ADMINISTRATIVE RESPONSIBILITI

Central intelligence Agency Grants Office

Attn: @ (b)3)
Address: ontracting Team

ARC
(b)(3)
Washington, DC 20805
Phone: (b)(3)
Fax:
Email:
Technical Point of Contact (b)(3)
Central Intelligence Agency Program Officer
ATTN: 1 | (b)(3)
Address: Washington, DC 20505
Phone:
Fax;
Email;

Govemment Payment Office

Invoices shall be submitted using the Intemet Payment P f the Grantee is not registered in
IPP, the Grantee shall call the Vendor Service Center o within two weeks of grant award (b)(3)

to register. ltems needed to facilitate registration include: a valid grant number and the name, phone
number, and e-mail address for ﬂmmge‘imirt of contact. The Grantee may make inquiries regarding

invoices to the payment office or

if the Grantee is unable to submit a payment request in electronic form, or the Agency is unable to
receive a payment request in eleotronic form, the Grantee shall submit the payment request using a
method mutually agreed to by the Grantee, the Grants Officer, and the payment office.

Invention Reporting (b)(3)

Grants Office
Address: Contracting Team

ashington, DC 20505

Phone:
Fax:
Email:
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Recipient's Principal Investiqator

P.l. Name: Dr. Alan Migdall

Department:  Joint Quantum Institute

Address: National Institute of Standards and Technology
University of Maryland
100 Bureau Dr, MS 8441
Gaithersburg, MD 20899-8441

Phone: (301) 975-2331
Fax: (301) 869-5700
Email: migdall @nist qov

Becipient's Authorized Organizational Representative

AOR Name: Jill A. Frankenfield

Title: Contract Manager, Office of Research Administration & Advancement
Address: 3112 Lee Building
University of Maryland
College Park, MD 20742-4111
Phone: (301) 405-4577
Fax: {301) 314-9569
Email: ifranken@umd.edu

ARTICLE 5: TERM OF THE AGREEMENT

The project has been approved on scientific/technical merit for 36 months. The period of performance is
12 July 2010 — 30 June 2013,

ARTICLE 6: KEY PERSONNEL

The key personnel listed below must be employed with University of Maryland at the time of award and
shall be maintained, o the maximum extent possible, throughout this agreement. Should changes be
necessary, University of Maryiand shall notify the Agency Grants Office (Identified in Block 6 of the face

page) in writing of the proposed substitute(s) within 30 days of the change in order to obtain approval of
the substitution from the CIA Program Manager.

KEY PERSONNEL:

Principal Investigator: Dr. Alan Migdall
Fellow (when identified):

ARTICLE 7: FISCAL MANAGEMENT

7.1 Restrictions of the Use of Government Funds

Govemment funds provided under this Agreement must be allocated by the Recipient exclusively for the
execution and operation of the Agreement Scope. Government funds shall not be utilized to support the
Recipient's operations or administration unrelated to this Agreement.

7.2. Obligation

In no case shall the Government's financial obligation exceed the amount obligated on this Agreement or
by amendment to this Agreement. The Government's share for full performance of this award is
$240,000. Of this amount, $240,000 is allotted and available for payment. This grant js fully funded. The
Government is not obligated to reimburse the Recipient for expenditures in excess of the amount of
funding obligated and allotted by the Govemment,
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7.3 Incremental Funding Actions

Unless otherwise specified in the agreement, each successive increment of a continuing grant will be
funded at the level specified in Article 1 without a formal request from the recipient provided an annual
report has been received from the Principal Investigator.

Incremental funding is contingent on:

A. - Availability of funds;

B. ~Satisfactory scientifictechnical progress; and

C. Compliance with any special conditions of the agreement.

7.4 Advance Payment

To request advance payments, recipients shall submit a request for advance payment. The original and
two copies of each request shall be submitted to:

CIA Grants Office, Block 6
7.5 Program Income

All program income eamed during the project period shall be added to funds committed to the project by
the Govermment and the Recipient and used to further eligible program objectives.

7.6 Closeout Adjustments

The Government may make a downward adjustment to the Government funding amount after completion
of the efiort under an agreement, when appropriate in accordance with OMB Circular A-110.

ARTICLE 8: REVISION TO FINANGIAL PLANS

A. The financial plan, or approved budget, is the financial expression of the effort to be performed under
this agreement as approved during the award process. This agreement and its terms and conditions
reflect the approved financial plan. Some changes to the plan require prior approval, as described
below.

B. Hecipients are authorized to;

" Carry forward unobligated balances to subsequent funding periods (with the exception of the final funding
period)

C. The CIA Grants Officers prior written approval is required for actions which:

&. Change the scope or objective of a project. The Principal Investigator must consult with the
Program manager and receive written approval from the Grants Officer before deviating from
the research objectives defined in the grant proposal or any sub-award, transfer or
contracting out of substantive program performance under this agreement.

b. Change key personnel. Support for the project may not continue without the active direction
of the Principal Investigator and/or Postdoctoral Fellows approved for, and identified in, this
Assistance Agreement. If the approved Principal Investigator/Postdoctoral Fellow severs his
or her connection with the recipient institution or otherwise relinquishes active direction of the
project, either permanently or for a significant length of time (three months or more), the
recipient institution must either:

i. Appoint a replacement Principal Investigator/Postdoctoral Fellow with the approval of
the Program Manager, or
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ii. Relinquish the Assistance Agreement, in which case the Agreement shall be
terminated.

ili. Change the recipient institution’s cost share amount reflected in the approved budget

iv. Use human subjects or vertebrate animails

v. - Require no cost extensions exceeding 12 months

D. Unless othem'rise directed by the Grant Officer, any unexpended balance of funds which remains at

the end of any funding period, except the final funding period of the grant, shall be carried over to-the
next funding period, and may be used to defray costs of any funding period of the grant. This includes
allowing the carryover of funds to the second and subsequent years of a multiple year grant. This
provision also applies to subcontractors performing substantive work under the grant.

SPECIAL CONDITIONS: N/A
OPTION

The Government may extend the term of this grant by issuing a unilateral modification.

Option Year (01 July 2013 — 30 June 2014)(UNEXERCISED

Government’s Share $119,999
Recipients Share (cashorinkind)  § 0
Total Option Year Agreement $119,999

ARTICLE 9: INVENTIONS

A.

The clause entitled "Rights to Inventions Made by Nonprofit Organizations and Small Business
Firms," (37 CFR 401) is hereby incorporated by reference and the clauses in paragraph 401.14 are
modified as follows: replace the word "contractor” with "Recipient®; replace the words "agency,”
"Federal Agency" and "funding Federal Agency” with "government”; replace the word “contract" with
"agreement”; delete paragraphs (g)(2), (9)(3) and the words "to be performed by a small business
firm or domestic nonprofit organization” from paragraph (g)(I); paragraph (1), Communications, point
of contact on matters relating to this clause will be the CIA Grants Officer

The Regipient shall file Invention (Patent) Reports as of the close of the performance year and at the
ond of the term for this Agreement. Annual reports are due 60 days after the end of each year of
performance and final reports are due 60 days after the expiration of the final performance period.
Negative reports are also required. The Recipient shall submit the original and one copy to the
Grants Officer.

Final payment cannot be made nor can the agreement be closed out until the recipient delivers to the
Govemnment all disclosures of subject inventions required by this agreement, an acceptable final
report pursuant to article 12 entitlied “Annual and Final Technical Reports, " and all confirmatory
instruments.

All rights and title to data and technical data, as defined in 48 CFR 27.401, generated under this
agreement shall vest in the Recipient.

The Recipient hereby grants to the U.S. Government a non-exclusive, non-transferable, royalty-free,
fully paid-up license to use, duplicate, or disclose for govemmental purposes any data, technology
and inventions, whether patented or not, made or developed under this Agreement.

The Recipient reserves the right to protact by copyright original works developed under this
agreement, All such copyrights will be in the name of the Recipient. The Recipient hereby grants the
U.S. Government a non-éxclusive, non-transferable, royalty-free, fully paid-up license to reproduce,
prepare derivative works, distribute copies to the public, and perform publicly and display pubilicly, for
governmental purposes, any copyrighted materials developed under this agreement, and to authorize
others to do so.
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G. The Recipient is responsible for affixing appropriate markings indicating the rights of the Government
on all data and technical data delivered under the agreement. The Government shall be deemed to
have unlimited rights in all data and technical data delivered without markings.

ARTICLE 10: ANNUAL PERFORMANCE REPORTS

10.1 Annual Performance Report

A. Annual reports are required for efforts of more than one year. This report will provide a concise and
factual discussion of the significant accomplishments and progress during the year covered by the
report. Each of the topics described below shall be addressed for the effort being performed:

a. A comparigon of actual accomplishments with the goals and objectives established for the
period, the findings of the investigator, or both,

b. Reasons why established goals were not met, if appropriate.

¢. Other pertinent information including, when appropriate, analysis and explanation of cost
overruns.

B. - In addition, for research awards, each of the following topics (a) through (d) shall be addressed as
appropriate to the research effort being performed:

a. A cumulative chronological list of written publications in technical journals. Include those in
press as well as manuscripts in preparation and planned for later submission. Indicate likely
journals, authors, and titles.

b. - Alist of professional personnei associated with the research effort. List any advanced
degrees awarded, including dates, recipient, type of degree, and thesis title.

c. Interactions (Related Activities):

i. Papers presented at meetings, conferences, seminars, etc.

ii. Consultative and advisory functions to other laboratories and agencies on research
supported under the agreement. Provide factual information about the subject matter,
institutions, dates, and the names of individuals involved.

d.  New discoveries, inventions, or patent disclosures and specific applications stemming from
the research effort.

The Postdoctoral Fellow is also required to present the status of the research grant at the annual IC
Postdoctoral Research Fellowship Program Colloquiumn,

10.2 Final Technical Report

A. AFinal Technical Report is due at the completion of the agreement. This report will provide a
comprehensive, cumulative, and substantive summary of the progress and significant
accomplishments achieved during the total period of the effort covered by the agreement. Each of the
topics described in section 2.1 above shall be addressed as appropriate for the effort performed.
Publications may be bound and attached as appendices.

B. When the results of a research effort have not previously been reported in scientific or technical
publications, the Final Technical Report must provide sufficient detailed discussions of findings and
accomplishments obtained in pursuit of the planned research objectives.

10.3 Report Submittal

The Recipient shall submit annual and final technical reports in the original and two copies to the

Agency’s program officer within 90 days after completion of the period covered by the report. The

Recipient shall provide a copy of the transmittal letter to the Grants Officer.

10.4 Format
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A.  Cover and title page. Standard Form (SF) 298, Report Documentation Page, shall be used. Item 13 of
the form should contain a 100 to 200 word abstract summarizing technical progress during the
reporting period. Style should be third person singular using past tense. Jargon, special symbols or
notations, subscripts, mathematical symbols or foreign alphabet letters are not permitted. All pages
should be of good quality for copying purposes.

B. Recipient's format is acceptable.

ARTICLE 11: INFORMAL TECHNICAL REPORTS

11.1 Beports

This report shall be prepared only if requested by the Government program officer. It shall be submitted in

letter format and is usually not longer than three pages in length. its primary purpose is to inform the

project engineer/program manager about significant events, accomplishments, and anticipated problems

that may affect the conduct of the planned effort. It should summarize the progress of the effort being

performed, new discoveries, inventions or patent disclosures, anticipated changes in commitments of key

personnel and in the planned approach; acquisition or fabrication of major or special research equipment;

and the titles of manuseripts planned for publication. The Recipient shall send the Agency program officer

one copy signed by the principal investigator within 15 days after the request.

A brief quarterly report may be required after each three month period. (The annual report replaces the

report for the last quarter of the year). Each quarterly report should describe the progress of the research

project relative to the milestones that were defined in the proposal.

11.2 Government Visits

The Government may visit the Recipient to discuss project status and results, It is anticipated that

Government involvement in this grant will be limited to general oversight.

ARTICLE 12: SCIENTIFIC REPORTS

A. For research agreements, this report shall be used for rapidly disseminating highly significant
research results or for scientific reports that are too long or that contains useful compilations of data,
tables, and computations not normally accepted by technical journals. 1t is not appropriate for a
student's thesis. Before preparing a Scientific Report, obtain written permission from the Program
Manager who will then fumish detailed instructions for formatting, reproducing, and distributing the

report. Send the Agency program manager two copies.

B. On its cover, a scientific report shall prominently display the following disclaimer: "The views and
conclusions contained in this document are those of the authors and should not be interpreted as
necessarily representing the official policies or endorsements, either expressed or implied, of the U.S.
Government.”

ARTICLE 13: REPORTING FINANCIAL INFORMATION

Recipients shall submit financial reporting information in accordance with the following.

13.1.  Interim Financial Reporis

A. The Recipient shall submit an interim Federal Financial Report (FFR 425) within 30 days following the
end of each quarter. The original and a copy of the report should be submitted to the Grants Officer
list identified in Block 16 of the cover page. Recipients are required to updats, certify and submit the
FFR to the Agency by the due date even if funds have not been drawn during the reporting period.
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B. Both cash management and financial status information should be reported on the same form for
single award reporting.

13.2 Final Federal Financial Report

The recipient shall submit the final FFR no later than 90 days following the completion of the agreement.
The original and a copy of the report shall be submitted to the Grants Administration Office identified in
block 16 of the cover page.

13.3 Unexpended Balances

Unless otherwise directed by the Grant Officer, any unexpended balance of funds which remains at the
end of any funding period, except the final funding period of the grant, shall be carrled over to the next
funding period, and may be used to defray costs of any funding period of the grant. This includes
allowing the carry over of funds to the second and subsequent years of a multiple year grant, but it does

not apply to options, which require current year funding. This provision also appiies to subcontractors

performing substantive work under the grant.

ARTICLE 14; PUBLIC DISCILOSURE OF SCIENTIFIC AND TECHNICAL INFORMATION

A. The Recipient may make formal public disclosure of the scientific and technical information from this

Supported work (e.g., release articles for appropriate professional publications or present papers at
scientific meetings or symposia) and will take the following steps;
2. A copy of the article, paper, report, eto., shall be provided to the Government 45 days prior to
submission for publication.

b. Reference shall be attributed to a grant issued by the Intelligence Community Postdoctoral

Research Fellowship Program, or 2s may otherwise be prescribed by the Grants Officer,

B. The Recipient may utilize the scientific and technical information resulting from this support in
consulting or discussing this and related information with other qualified individuals or groups of

individuals, where appropriate, for furthering this research and/or development effort. The provision of

A(2) shall apply 1o such exchanges of information.

ARTICLE 15; Non-Publicity

The Recipient shall not use or allow to be used any aspect of this solicitation and/or agreement for

publicity. Publicity means, but is not limited to, advertising (e.g. trade magazines, newspapers, Internet,
radio, television ete.), communications with the media, marketing, or a reference for new business. It is

further understood that this obligation shall not expire upon completion or termination of this agreement,

but will continue indefinitely. The Recipient may request a waiver or release from the foregoing but shall

not deviate there from unless authorized to do so in writing by the Grants Officer. Recipients are not

required to obtain waivers when informing offices within this Agenoy of agreements it has performed or is
in the process of performing.

ARTICLE 16: HUMAN SUBJECTS

Approval is required by CIA prior to any work beginning involving human subject use. All proposals that
involve the use of human subjects must include documentation of their ability to follow Federal guidelines
for the protection of human subjects. This includes, but is not limited to, protocol approval mechanisms,
approved Institutional Review Boards (IRB), and Fedsral Wide Assurances. These requirements are
based on expected human use issues sometime during the entire length of the proposed effort. The

recipient shall provide their IRB approval of speciric research, the blank informed user consent form, and
the protocol and related documents as requested for secondary approval by CIA,

RTICLE 17: A SUB.

10

IT B3 eOR-TT 7T_GT_00 )06 for Release: 2019/06/25 C06547182

EIF P R P P N e e e



Approved for Release: 2019/06/25 C06547182

Approval is required by CIA prior to work beginning involving animal subject use. Proposals selected for
funding that will use vertebrate animals in the research must comply with the Animal Welfare Act [7
U.8.C. 2131 et seq.] and the regulations promulgated there under by the Secretary of Agriculture [9
CFR 1.1- 4.11] pertaining to the humane care, handling, and treatment of vertebrate animals held or
used for research, teaching or other activities supported by Federal awards, The recipient is expected
to ensure that the guidelines described in the National Academy of Science (NAS) Publication, “Guide
for the Care and Use of Laboratory Animals' (1996) are followed and to comply with the Public Health
Service Policy and Government Frinciples Regarding the Care and Use of Anirnals (included as

Appendix D to the NAS Guide).

ARTICLE 18: MODIFICATIONS

Any party to this Agreement who wishes to modify the Agreement shall confer in good faith with the other

signatory parties to determine the desirability of the proposed modification. Modifications shall not be
effective until a written modification is signed by the Agreement signatories (or their successors).

Administrative modifications may be unilaterally executed by the CIA Grants Officer.

ARTICLE 19: SUSPENSION AND TERMINATION PROCEDURES

18.1

The Government reserves the right to suspend or terminate this agreement for cause. If the Recipient
fails to comply with the terms and conditions of this agreement, the CIA Grants Officer will provide written
notice of breach or deficiency to the Recipient and will provide the Recipient an opportunity to explain or

correct the breach-or deficiency within 30 days from receipt of notice, if grounds for termination for cause

still exist, the Government may terminate or suspend performance. : If suspension is invoked, the

Govemment may withhold further payments, or prohibit the Recipient from incurring additional obligation

of funds until corrective action is taken. If this agreement is terminated after the Recipient has received

CGiovernment funding, the closeout procedures in OMB Ciroular A-110 apply.

The agreement may be suspended or terminated in whole or in-part in any of the following situations by:

A. The Agency when the recipient has materially failed to comply with the terms and conditions of the
award;

B. The Agency when it has other reasonable cause; including departure of the Principal Investigator.

C. The Agency and the recipient by mutual agreement (if the Agency and the recipient cannot reach an
agreement, the Agency reserves the right to unilaterally terminated the award); or

D. The recipiant on written notice to the Agency seiting forth the reasons for such action, the effective
date, and, in the case of partial termination, the portion to be terminated or suspended (with the
understanding that if the Agency determines that the uhterminated portion will not accomplish the
purposes of the agreement, it may suspend or terminate the entire agreement.)

E. Notwithstanding the above, for security or safety reasons or in the case of a serious breach that could
lead to irreparable damage, the Agency Grants Officer may order immediate suspension of work, in
whole orin part.

19.2 Informal Resolution of Grant Administration Disputes

A. Consistent with the Recommendation on Grant Disputes by the Administrative Conference of the
U.S., and with the intent of the provisions of Altemnative Dispute Resolution, the CIA provides the
informal resolution processes described below concerning disputes or disagreements that may arise
over a Grants Officer's post-award decisions under a CIA agresment.

11
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B. Scope of Post-Award Disputes Covered

The disputes below are covered under this process:
a. Cost disallowances pursuant to a Grants Officer's degcision (e.g., specific disallowances under
an individual grant or as a result of an audit report);
b. . Termination orders; and
c. The final seitlement amount under a termination,

C. Procedures

8. The recipient should submit a certified letter to the Agency’s Procurement Executive via the
Grants Officer noting the recipient's disagreement or dispute and identifying the Agency’s
Grants Officer’s decision in question, giving reasons for the request for review and providing
any other material pertinent to the request.

b. The letter to the Procurement Executive must be postmarked no later than 30 days after the
date of the letter notifying the recipient of the decision in question. The time for filing a
request for review is strictly enforced and no extensions for the purpose of preparing it will be
granted.

¢. The request for review need not follow a prescribed format; however, it must contain a full
statement of the recipient's position with respect to the disputed matter and the facts and
reasons in support of the recipient’s position. Requests will be reviewed if the recipient
submits new information (which was unavailable at the time of the original decision); if an
error in fact or application of Agency policy is noted in the original decision; or improper
procedures were followed in the original decision. :

d.  The Procurement Executive, will review or designate one or more individuals to review the
matter. One reviewing official will be at least at a management leve| equivalent to the official
who made the decision that is being reviewed. In no case, will the review be undertaken by
any individual involved with the decision or involved in recommending and/or monitoring the
scientific and engineering aspects of the project or responsible for negotiating and/or
administrating its business aspects.

e. The designated individual(s) will review and consider ell relevant information available. A
report which identifies the conclusion and recommendation will be completed within 30 days
and forwarded to the Procurement Executive or his/her designee for a final and unappealable
written decision for the agency. The Procurement Executive or his/her designee will
communicate the decision in writing to the recipient.

ARTICLE 20: RESEARCH MISCONDUCT

All research awards Issued by the CIA are subject to the Federal Policy on Research Misconduct
published in the Federal Register on December 6, 2000 (65 FR 76260). The following definitions will be

used when applying this policy:

A. Research misconduct means the fabrication, falsification, or plagiarism in proposing, performing, or
reviewing research, or in reporting research results. Research misconduct does not include honest
error or difference of opinion.

Fabrication is making up data or results and recording or reporting them.

C. Falsification means manipulating research materials, equipment, or processes, or changing or
omitting data or results such that the research is not accurately represented in the research record.

D. Plagiarism is the appropriation of another person’s ideas, processes, results or words without giving
appropriate credit.

12
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Research means all basic, applied, and demonstration research in all fields of science, engineering,
mathematics, education, linguistics, medicine, psychology, social sciences, statistics, and research
involving human subjects or animals.

Research institutions includes all organizations using Federal funds for research, including, for

example, colleges and universities, intramural Federal research laboratories, Federally funded

research and development centers, national user facilities, industrial laboratories, or other research

institutes.

Research record is the record of data or results that embody the facts resulting from scientific inquiry,

and includes, but is not limited to, research proposals, laboratory records, both physical and

electronics, progress reports, abstracts, theses, oral presentations, internal reports, and journal

articles.

Any allegation of research misconduct should be reported to the CIA Grants Officer

ARTICLE 21: REPORTING CLASSIFIABLE INFORMATION

A

This award is intended for unclassified, publicly releasable research. The recipient will not be granted

access to classified information. The awarding agency does not expect that the results of the

research project will involve classified information.

If, however, in conducting the activities supported under this award, the principal investigator (P1) is

concerned that any of the research results involve potentially classifiable information that may warrant
Government restrictions on the dissemination of the results, the Pl should promptly notify the

awarding agency's program manager.

ARTICLE 22: ENVIRONMENTAL STANDARDS

The Recipient agrees to the following environment standards;

Comply with applicable provisions of the Clean Air Act (42 U.S.C 7401, et seq.) and Clean Water Act

(33 V.8.C. 1251, et seq.), as implemented by Executive Order 11738 (8 CFR, 1971- 1975 Comp.,

P798] and Environmental Protection Agency (EPA) rules at 40 CFR part 15. In accordance with the

a. Not use any facility oh EPA's List of Violating Facilities in performing any award that is

b. Notify the awarding agency if it intends to use a facility in performing this award that is on the
List of Violating Facilities or that the Recipient knows has been recommended to be placed

A.
EPA rules, the Recipient further agrees that it will:
nonexempt under 40 CFR 15.5, as long as the facility remains on the list.
on the List of Violating Facilities.
B.

Identify to the awarding agency any impact this award may have on the quality of the human
environment, and provide help the agency may heed to comply with the National Environmental

Policy Act (NEPA, at 42 V.S.C. 4321, et seq.) and to prepare Environmental Impact Statements or

other required environmental documentation. In such cases, the Recipient agrees to take no action

that will have an adverse environmental impact (e.g. physical disturbance of a site such as breaking
of ground) until the agency provides written Approval.

ARTICLE 23: NONDISCRIMINATION

By signing this agreement or accepting funds under the agreement, the Recipient assures that it will
comply with applicable provisions of the following, national policies prohibiting discrimination:

A. On the basis of race, color, or national origin, in Title V| of the Civil Rights Act of 1864 (42 V.S.C.

2000d, et seq.).
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B. On the basis of sex or blindness, in Title IX of the Education Amendments of 1972 (20 V.S.C, 1681,
et seq.)

C. On the basis of age, in the Age Discrimination Act of 1975 (42 V.S.C. 6101, et seq.), as implemented

by the Department of Health and Human Services regulations at 45 CFR part 90.

D. On the basis of disability, in the Americans with Disabilities Act.

ARTICLE 24: CERTIFICATIONS

The following Certifications, which have been executed by the Recipient prior to award of this agreement,

are hereby incorporated by reference:

A. Certification regarding Debarment, Suspension, and Other Responsibility Matters.

B. Cerntification regarding Drug-Free Workplace Requirements.

C. Certification regarding Lobbying.

ARTICLE 25: LIABILITY

The Agency cannot assume any liability for accidents, ilinesses or claims arising out of any work

supported by an award or for unauthonized use of patented or copyrighted materials. The grantee

institution is advised to take such sieps as may be deemed necessary to insure or protect itself, its

employees, and its property.

This grant is sponsored by the Central Intelligence Agency, an Agency within the Intelligence Committes.
To ensure compliance with Executive Order 12333, dated 4 December 1981, (revised 30 July 08) the

individual signing this instrument on behalf of the academic institution is authorized by the institution to

contract with an Agency within the Intelligence Community.

ARTICLE 27: PRIOR APPROVALS

As appropriate, prior approval of the following deviations from budget and program plans are required:

A. The Grantee must consult the Program Manager in Block 15 of the Award/Modification document
through the AGO at the Administrative Office in Block 16 or the Grant Procurement Office in Block 6
of the Award/Modification document before deviating from the research objectives defined in the grant
proposal or any sub-award, transfer or contracting out of substantive program performance under this
award.

B. Support for the project may not continue without the active direction of the Principal Investigator
approved for, and identified in, this Grant. if the approved Prinoipal Investigator severs his or her
connection with the Grantee or otherwise relinquishes active direction of the project, either
permanently or for a significant length of time (three months or more), the Grantee must either:

a. Appoint a replacement Principal Investigator with the approval of the Program Manager in
Block 15 through the Grant Procurement Office in Block 6 of the Award/Modification
document, or

b. Relinquish the Grant, in which case the Grant shall be terminated

¢. Extension for the expiration period of this Grant — The AGO at the Administrative Office in
Block 16 of the Award/Modification document has authority to approve a no-funds extension
request meeting all of the following parameters:
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i. a one-time basis only; and
ii. _for a period not to exceed 90 days; and
iii. where $50,000.00 or less of obligated funds remain to be expended.

In other cases, where a request is autside one or more of the parameters, a no-funds extension can only
be approved with the concurrence of the Program Manager in Block 15 of the Award/Modification
document. For any no-funds extension to be effective, a written grant modification must be issued and
signed by the AGO at the Administrative Office in Block 16 under the circumstances above or the
Sponsoring Office in Block 6 of the Award/Modification document.

ARTICLE 28: DATA RIGHTS

A. Allrights and title to data and technical data, as defined in 48 CFR 27.401, generated under this
agreement shall vest in the Recipient.

B. The Recipient hereby grants to the U.S. Government a non-exclusive, non-transferable, royalty-free,
fully paid-up license to use, duplicate, or disclose for govemmental purposes any data, technology
and inventions, whether patented or not, made or developed under this Agreement.

C. The Recipient reserves the right to protect by copyright original works developed under this
agreement. All such copyrights will be in the name of the Recipient. The Recipient hereby grants the
U.S. Govemment a non-exclusive, non-transferable, royalty-free, fully paid-up license to reproduce,
prepare derivative works, distribute copies to the public, and perform publicly and display publicly, for
governmental purposes, any copyrighted materials developed under this agreement, and to authorize
others to do so.

D. The Recipient is responsible for affixing appropriate markings indicating tﬁa rights of the Government
on all data and technical data delivered under the agreement. The Government shall be desmed to
have unlimited rights in all data and technical data delivered without markings.

ARTICLE 29: USING TECHNICAL INFORMATION RESOURCES

To the extent practical, the recipient will use the technical information resources of the Defense Technical
Information Center (DTIC) and other Government or private facilities to investigate recent and on-going
research and avoid needless duplication of scientific and engineering effort.
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ASSISTANCE AGREEMENT

1. Award No. 2. Modificarion No. 3. Effective Date 4. Pagelofls

2010*1058114*000 002~ 5 05 July 2012
5. Awarded 0 6. Sponsoring Office 7. Pesiod of Performance

University of Maryland Office of Integrated Missions 12 July 2010 through 30 June 2013
8. Type of Agreement 9.  Authority 10, Purchase Request or Funding Document No. ‘

Grant 31 USC 6304 and N/A

Cooperative Agreement [ ] 10 USC 2338

Other [} )
11. Remittance Address 12. Total Grant Amount 13. Funds Obligated:

See Article 4 Govt. Share: $240,000 This action; $0

Cost Share: $0 Total: $240,000
Total: $240,000

i4. Principal Investigator 15. Program Manager l 16. Administrator

Dr. Alan Migdall (b)(3)

(301)975-2331

]

17. Submit Payment Requests o 18. Paying Office 15. Submit Reports

Vendor Payments Same as Block 17 As Directed by the Technical Point of Contact

Aun: Mail Room

Address

A (0)(3)

20. Accounting and Appropriation Data

Amount Obligated: $240,000

21. Research Title and/or Description of Project

A High Rate Photon Fock Staie Generstor & Number-Resolving Detec:or’for Super Resolution

22, For the Recipient

24, Signamxc of Person W/ﬁo ngn

26. Nam:")nd'!“xue 27. Date Signed WSigned
Jii Frankanfield, Contract Manager 5“’/”} Grants Officer s(ﬂ (gom_ (b)(3)
1
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Mod 002
Page lof1

For questions regarding this modification please contact

summary of Changes

The purpose of this modification is to extend the POP at no additional cost to the Government and make
administrative changes. As a result, the following changes sre made:

1.

. Change Block 15 “Program Manager” from

Change Block 6 “Sponsoring Office” on grant cover page from Office of Chief Scientist to Office of
integrated Missions

Change Block 7 “Period of Performance” on Grant cover page from 12 July 2010 through 11 July 2012 by
11 months to 12 July 2010 through 30 june 2013.

Change Block 16 “Administrator” from
Change Article 1 to:
2. Extend the “Second Year” from 12 july 2010 through 11 July 2012 by 11 months to 12 July 2010
through 30 June 2013.
b. Change the “Option Year” from 14 July 2012 through 13 luly 2013 by 11 months to 01 July 2013
through 30 June 2014.
Change Article 4 as follows:
a. Grants Officer from

b. Technical Point of Contact frod

¢. invention reporting fro

Change Article 5 Term of Agreement from 24 months by 11 months to 35 months and revise the POP from
12 July 2010 through 11 July 2012 by 11 months to 12 July 2010 through 30 June 2013.

Change Article 8 Revision to Financial Plans “Optiong” from a POP of 12 July 2010 through 11 july 2013 by
11 months to 01 July 2013 through 30 June 2014,

Al other articles remain unchanged and in full force and effect.
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The Recipient shall perform a coordinated research and development program in accordance with the
Recipient's technical portion of the proposal entitied “A High Rate Photon Fock State Generator &
Number-Resolving Detector for Super Resolution”.

Eirst Year (12 July 2010 ~ 11 July 2011)
Govemnments Share $120,000
Recipients Share {cash or in-kind) $ 0
Total First Year Agreement $120,000
Year (1 - 1

Govemnment's Sharg $120,000
Recipients Share (cash or in-kind) $ ©
Total Second Year Agreement $120,000

Total Government Share of Agreement $240,000

Recipients Share (cash or in-kind) $ 0
Total Option Year Agreement $119,998%

Grand Total Government Share of Agreement $240,000

ARTICLE 2: DEFINITIONS

Parties -- For the purposes of this Agreement, the parties are University of Maryland and the United
States of America, hereinafter called the Govemnment or the Agency, represented by the Central
Inteliigence Agency.

Agreement - The articles of this assistance agreement, Research Terms and Conditions {available at
hite MW NS bs locs : sidebyside.r

Recipient - An organization or other entity receiving a grant or cooperative agreement. For purposes of
this Agreement, the Reclpient is University of Maryland.

Performance Year - Each consecutive tweive-month period from the effective date of this agreement
throughout the term of the agreement.

A s ADMI fa S

A. This Agreement will be administered in accordance with, and recipients shall comply with, the

Research Terms and Conditions (available at
Jiwww.nst.aov/pubs/policydocs/ric/termssidebysid

Circulars which are incorporated herein by reference:

a. OMB Circular A-21 now codified at 2 CFR part 220, “Cost Principles for Educational
ingtitutions”®

b. OMB Circular A-110, Uniform Administrative Requirements for Grants and Agreements with
Institutions of Higher Education, Hospitals, and Other Non-Profit Organizations now codified
at 2 CFR part 215

¢. OMB Circular A-122. "Cost Principles for Non-Profit Organizations”, now codified at 2 CFR
part 230

d. OMB Circular A-133, "Audits of State, Local Governments, and Nonprofit Institutions” (27
June 03); (revised 28 June 07) and

ide pdfjthe requirements of the following OMB
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@. The Provisions of CIA Broad Agency Announcemant No. ICPDP-2010-0001, entitied “2010
Intelligence Community Postdoctoral Research Feliowship Program.”

B. Should there be any inconsistency between the special conditions contained in the Articles of this
agreement and the Research Terms and Conditions, the Articles of the agreement shall control.
Should there be any inconsistency between the Research Terms and Conditions and any special
conditions contained in the CIA Broad Agency Announcement, guides, brochures, etc., cited or
included by reference in the agreement, the matter should be referred to the CIA Grants Officer for
guidance.

Attn:
Address: Contracting Team
ARC
| (b)(3)
_ Washington, DC 20805
Phone:
Fax: (b)(3)
Emall:

Technical Point of Contact

Central intelligence A Program Officer

ATTN: (b)(3)
Address: Washington, DC 20806

Phone:
Fax:
Email:

Govemment Pavinent Office

Invoices shall be submitted using the Intemnet Payment Platform (IPP). If the Grantee is not registered in
IPP, the Grantee shall call the Vendor Service Center oniwmm two weeks of grant award (b)(3)
to register. ltems needed to facilitate registration include: a valid grant number and the name, phone

number, and e-mail address for the Grantee's point of contact. The Grantee may make inquities regarding

invoices to the payment office o

if the Grantee is unable to submit a payment request in electronic form, or the Agency is unable to
receive a payment request in electronic form, the Grantee shall submit the payment request using a
method mutually agreed to by the Grantee, the Grants Officer, and the payment office.

Invention Reporting (b)(3)

Grants Office
Address: Contracting Team
ARC
L ] (b)(3)
Washi
Phone:
Fax:
Email:
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Recipient's Principal investigator

P.l. Name. Dr. Alan Migdall

Department:  Joint Quantum Institute

Address: National Institute of Standards and Technology
University of Maryland
100 Bureau Dr, MS 8441
Gaithersburg, MD 20899-8441

Phone: (301) 975-2331
Fax: (301) 869-5700
Email: migdall @nist.qov

AOR Name:  Jill A, Frankenfield

Title: Contract Manager, Office of Research Administration & Advancement
Address: 3112 Lee Building
University of Maryland
College Park, MD 20742-4111
Phone: (301) 405-4577
Fax: (301) 314-9569
Email: i
ARTICLE 5: TERM OF THE AGREEMENT

The project has been approved on scientific/technical merit for 36 months. The period of performance is
12 July 2010 - 30 June 2013.

ARTICLE 6: KEY PERSONNEL

The key personnel listed below must be employed with University of Maryland at the time of award and
shall be maintained, to the maximum extent possibie, throughout this agreement. Should changes be
necessary, University of Maryland shall notify the Agency Grants Office (identified in Block 6 of the tace
page) in writing of the proposed substitute(s) within 30 days of the change in order to obtain approval of
the substitution from the CIA Program Manager.

KEY PERSONNEL:

Principal Investigator: Dr. Alan Migdall
Fellow (when identified):

RTI : NAGE

7.1 Restrictions of the Use of Government Funds

Govemment funds provided under this Agreement must be allocated by the Recipient exclusively for the
execution and operation of the Agreement Scope. Government funds shall not be utilized to support the
Recipient's operations or administration unrelated to this Agreement.

7.2. Obligation

In no case shall the Government's financial obligation exceed the amount obligated on this Agreement or
by amendment to this Agreement. The Government's share for full performance of this award is
$240,000. Of this amount, $240,000 is allotted and available for payment. This grant is fully funded. The
Govemment is not obligated to reimburse the Recipient for expenditures in excess of the amount of
funding obligated and aliotted by the Govemment.
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7.3 incremental Funding Actions

Unless otherwise specified in the agreement, each successive increment of & continuing gram will be
funded at the level specified in Article 1 without a formal request from the recipient provided an annual
report has been received from the Principal investigator.

Incremental funding is contingent on:

A, Availability of funds;
B. Satisfactory scientifictechnical progress; and
C. Compliance with any special conditions of the agreement.

7.4 Advance Payment

To request advance payments, recipients shall submit a request for advance payment. The original and
two copies of each request shall be submitted to:

CiA Grants Office, Block 6
7.5 Program Income

All program income eamed during the project period shall be added to funds committed to the project by
the Government and the Recipient and used to further eligible program objectives.

7.8 Closeout Adjustments

The Government may make a downward adjustment to the Government funding amount after compietion
of the effort under an agreement, when appropriate in accordance with OMB Circular A-110.

ARTICLE 8: REVISION TO FINANCIAL PLANS

A. The financial plan, or approved budget, is the financial expression of the effort to be performed under
this agreement as approved during the award process. This agreement and its terms and conditions
reflect the approved financial plan. Some changes to the plan require prior approval, as described
below.

B. Recipients are authorized to:

Carry forward unobligated balances to subsequent funding periods (with the exception of the final funding
period)

C. The CIA Grants Officer's prior written approval is required for actions which:

a. Change the scope or objective ot a project. The Principal Investigator must consult with the
Program manager and receive written approval from the Grants Officer before deviating from
the research objectives defined in the grant proposal or any sub-award, transfer or
contracting out of substantive program performance under this agreement.

b. Change key personnel. Support for the project may not continue without the active direction
of the Principal Investigator and/or Postdoctoral Fellows approved for, and identified in, this
Assistance Agreement. If the approved Principal Investigator/Postdoctoral Fellow severs his
or her connection with the recipient institution or otherwise relinquishes active direction of the
project, either permanently or for a significant length of time (three months or more), the
recipient institution must either;

i. Appoint a replacement Principal Investigator/Postdoctoral Fellow with the approval of
the Program Manager, or
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ii. Relinquish the Assistance Agreement, in which case the Agreement shall be
terminated.

iii. Change the recipient institution’s cost share amount reflected in the approved budget

iv. Use human subjects or vertebrate animalis

v. Require no cost extensions exceeding 12 months

D. Unless otherwise directed by the Grant Officer, any unexpended balance of funds which remains at

the end of any funding period, except the final funding period of the grant, shall be carried over to the
next funding period, and may be used 1o defray costs of any funding period of the grant. This includes
allowing the carryover of funds to the second and subsequent years of a muttiple year grant. This
provision also applies to subcontractors performing substantive work under the grant.

E. SPECIAL CONDITIONS: N/A
F. OPTION

The Government may extend the term of this grant by issuing a unilateral modification.

tion Year (01 - ] 1 }
Govermnment’'s Share $119,999
Recipients Share (cashorin-kind) $ 0
Total Option Year Agreement $119,999
ARTICLE 9; INVENTIONS

A. The clause entitled "Rights to Inventions Made by Nonprofit Organizations and Small Business
Firms,” (37 CFR 401) is hereby incorporated by reference and the clauses in paragraph 401.14 are
modified as follows: replace the word "contractor” with “Recipient®; replace the words fagency,”
"Federal Agency” and "funding Federal Agency" with "govermment®; replace the word “contract® with
“agreement*; delete paragraphs (g)(2), (g)(3) and the words “to be performed by a small business
firm or domestic nonprofit organization” from paragraph (g)(l); paragraph (1), Communications, point
of contact on matters relating to this ciause will be the CIA Grants Officer

B. The Recipient shall file Invention (Patent) Reports as of the close of the performance year and at the
end of the term for this Agreement. Annual reports are due 60 days after the end of each year of
performance and final reports are due 60 days after the expiration of the final performance period.
Negative reports are also required. The Reciplent shall submit the original and one copy to the
Grants Officer.

C. Final payment cannot be made nor can the agreement be closed out until the recipient delivers to the
Govemnment all disclosures of subject inventions required by this agreement, an acceptable final
report pursuant to article 12 entitled “Annual and Final Technical Reports,” and all confirmatory
instruments.

D. All rights and title to data and technical data, as defined in 48 CFR 27.401, generated under this
agreement shall vest in the Recipient.

E. The Recipient hereby grants to the U.S. Government a non-exclusive, non-transferable, royalty-free,
fully paid-up license to use, duplicate, or disclose for governmental purposes any data, technology
and inventions, whether patented or not, made or developed under this Agreement.

F. The Recipient reserves the right to protect by copyright original works developed under this
agreement, All such copyrights will be in the name of the Recipient. The Recipient hereby grants the
U.S. Government a non-exclusive, non-transferable, royalty-free, fully paid-up license to reproduce,
prepare derivative works, distribute copies to the public, and perform publicly and display publicly, for
governmental purposes, any copyrighted materials developed under this agreement, and to authorize
others to do so.
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G. The Recipient is responsible for affixing appropriate markings indicating the rights of the Govemment
on all data and technical data delivered under the agreement. The Govemment shall be deemed to
have unlimited rights in all data and techniocal data delivered without markings.

AR : ERFORMA
10.1 Annual Performance Report

A. Annual reports are required for efforts of more than one year. This report will provide a concise and
factual discussion of the significant accomplishments and progress during the year covered by the
report. Each of the topics described below shatl be addressed for the effort being performed:

a. A comparison of actual accomplishments with the goals and objectives established for the
period, the findings of the investigator, or both.

b. Reasons why established goals were not met, if appropriate.

¢.  Other pertinent information including, when appropriate, analysis and explanation of cost
overruns.

B. In addition, for research awards, each of the following topics (a) through (d) shall be addressed as
appropriate to the research effort being performed:

a. A cumulative chronological list of written publications in technical journals. Inciude those in
press as well as manuscripts in preparation and planned for later submission. Indicate likely
jourmnals, authors, and titles.

b. Alist of professional personnel associated with the research effort. List any advanced
degrees awarded, including dates, recipient, type of degree, and thesis title.

c. Interactions (Related Activities):

i. Papers presented at meetings, conferences, seminars, etc.

ii. Consultative and advisory functions to other laboratories and agencies on research
supported under the agreement. Provide factual information about the subject matter,
institutions, dates, and the names of individuals involvad.

d. New discoveries, inventions, or patent disclosures and specific applications stemming from
the research effort.

The Postdoctoral Feliow is also required to present the status of the research grant at the annyal IC
Postdoctoral Research Fellowship Program Colloquium.

10.2 Final Technical Report

A. A Final Technical Report is due at the completion of the agreement. This report will provide a
comprehensive, cumulative, and substantive summary of the progress and significant
accomplishments achieved during the total period of the effort covered by the agreement. Each of the
topics described in section 2.1 above shall be addressed as appropriate for the effort performed.
Publications may be bound and attached as appendices.

B. When the results of a research effort have not previously been reported in scientific or technical
publications, the Final Technical Report must provide sufficient detailed discussions of findings and
accomplishments gbtained in pursuit of the planned research objectives.

10.3 Report Submittal

The Recipient shall submit annual and final technical reports in the original and two copies 1o the

Agency’s program officer within 90 days after completion of the period covered by the report. The

Racipient shall provide a copy of the transmittal letter to the Grants Officer.

10.4 Format
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notations, subscripts, mathematical symbois or foreign alphabet letters are not permitted. All pages
should be of good quality for Copying purposes,

B. Recipient's format is acceptable.
A 1: IN TECH, PO
11.1 Reports

A brief quarterly report may be required after each three month period. (The annual report replaces the
report for the last quarter of the year). Each quarterly report should describe the progress of the research
project relative to the milestones that were defined in the proposal.

11.2 Govermnment Visits

The Government may visit the Recipient to discuss project status and results. it is anticipated that
Govemment involvement in this grant will be limited to general oversight.

LE 12:

A. For research agreements, this report shall be used for rapidily disseminating highly significant
research results or for scientific reports that are too long or that contains useful compilations of data,
tables, and computations not nommally accepted by technical joumals. It is not appropriate for a
student's thesis. Before preparing a Scientific Report, obtain written permission from the Program
Manager who will then fumish detailed instructions for formatting, Teproducing, and distributing the
report. Send the Agency program manager two copies.,

B. Onits cover, a scientific report shall prominently display the following disclaimer: "The views and
conclusions contained in this document are those of the authors and should not be interpreted as
necessarily representing the official policies or endorsements, either expressed or implied, of the U.S.
Gaovermnment.®

: REP, INAN AT
Recipients shall submit financial reporting information in accordance with the following.
131 Interim Financial Reports

A. The Recipient shall submit an interim Federal Financial Report (FFR 42S) within 30 days following the
end of each quarter. The original and a Ccopy of the report should be submitled to the Grants Officer
list identified in Block 16 of the cover page. Recipients are required to update, certify and submit the
FFR to the Agency by the due date even if funds have not been drawn during the reporting period.
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B. Both cash management and financial status information should be reported on the same form for
single award reporting.

13.2 Final Federal Financiaf Report

Suppoited work (e.g., release articles for appropriate professional publications or present papers at
scientific meetings or symposia) and will take the following steps;

a. A copy of the article, paper, réport, eto., shall be provided to the Govemment 45 days prior to
submission for publication.

b. Reference shall be attributed to a grant issued by the Intelligence Community Postdoctoral

Research Fellowship Program, or as may otherwise be prescribed by the Grants Officer,
8. The chipiem may ut'ilize the scientific and bchmcal information mulﬁng fm this support in

ARTICLE 16: HUMAN SUBJECTS

Approval is required by CIA prior to any work beginning involving human subject use. All proposals that
involve the use of human subjects must include documentation of their ability to follow Federal guidelines
for the protection of human subjects. This includes, but is not fimited to, protocol approval mechanisms,
approved Institutional Review Boards (IRB), and Federal Wide Assurances. These requirements are
based on expected human use issues sometime during the entire length of the proposed effort, The
recipient shall provide their IRB approval of specific research, the blank informed user consent form, and
the protocol and related documents as requested for secondary approval by CIA,

ARTICLE 17: ANIMAL SUBJECTS

10
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Approval is required by CIA prior to work beginning involving animal subject use. Proposals selected for
funding that will use vertebrate animals in the research must comply with the Animal Weltare Act [7
U.S.C. 2131 et seq.] and the regulations promulgated there under by the Secretary of Agriculture [9
CFR 1.1- 4.11] pertaining to the humane care, handling, and treatment of vertebrate animals heid or
used for research, teaching or other activities supported by Federal awards. The recipient is expected
to ensure that the guidelines described in the National Academy of Science (NAS) Publication, “Guide
for the Care and Use of Laboratory Animals® (1998) are foliowed and to comply with the Public Health
Service Policy and Government Frinciples Regarding the Care and Use of Anirnals (included as
Appendix D to the NAS Guide).

ABTICLE 18; MODIFICATIONS

Any party to this Agreement who wishes to modify the Agreement shall confer in good taith with the other
signatory parties to determine the desirability of the proposed modification. Modifications shall not be
effective until a written modification is signed by the Agreement signatories (or their successors).
Administrative modifications may be unilaterally executed by the CIA Grants Officer.

18.1

The Government reserves the right to suspend or terminate this agreement for cause. If the Recipient
fails to comply with the terms and conditions of this agreement, the CIA Grants Officer will provide written
notice of breach or deficiency to the Recipient and will provide the Recipient an opportunity to explain or
correct the breach or deficiency within 30 days from receipt of notice. If grounds for termination for cause
still exist, the Government may terminate or suspend performance. If suspension Is invoked, the
Govemment may withhold further payments, or prohibit the Recipient from incurring additional obligation
of funds until corrective action is taken. If this agreement is terminated after the Recipient has received
Govemment funding, the closeout procedures in OMB Circular A-110 apply.

The agreement may be suspended or terminated in whole or in part in any of the following situations by:

A. The Agency when the recipient has materially failed to comply with the terms and conditions of the
award,

B. The Agency when it has other reasonable cause: including departure of the Principal Investigator.

C. The Agency and the recipient by mutual agreement (if the Agency and the recipient cannot reach an
agreement, the Agency reserves the right to unilaterally terminated the award); or

D. The recipient on written notice to the Agency setting forth the reasons for such action, the effective
date, and, in the case of partial termination, the portion to be terminated or suspended (with the
understanding that if the Agency detemmines that the unterminated portion will not accomplish the
purposes of the agreement, it may suspend or terminate the entire agreement.)

E. Notwithstanding the above, for security or safety reasons or in the case of a serious breach that could
lead to irreparable damage, the Agency Grants Officer may order immediate suspension of work, in
whole or in part.

18.2 Informal Resolution of Grant Administration Disputes

A. Consistent with the Recommendation on Grant Disputes by the Administrative Conference of the
U.S., and with the intent of the provisions of Altemative Dispute Resolution, the CIA provides the

informal resolution processes described below conceming disputes or disagreements that may arise
over a Grants Officer's post-award decisions under a CIA agreement.

11
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Scope of Post-Award Disputes Covered

The disputes below are covered under this process:

a. Cost disallowances pursuant to a Grants Officer’s decision (e.g., specific disallowances under
an individual grant or as a result of an audit report);

b. Termination orders; and

c. The final settlement amount under a termination.

b. The letter to the Procurement Executive must be postmarked no later than 30 days after the
date of the letter notifying the recipient of the decision in question. The time for filinga
request for raview is strictly enforced and no extensions for the purpose of preparing it will be
granted.

¢. The request for review need not follow a prescribed format; however, it must contain a full
statemef_rt of the recipient's position with respect to the disputed matter and the facts and

submits new information (which was unavailable at the time of the original dacigion); if an
error in fact or application of Agency policy is noted in the original decision; or improper
proceduras were followed in the onginal decision. i

d. The Procurement Executive, will review or designate one or more individuals to review the
matter. One reviewing official will be at least at a management level equivaient to the official
who made the decision that is being reviewed. In no case, will the review be undertaken by
any individual involved with the decision or involved in recommending and/or monitoring the

20 A

All research awards Issued by the CIA are Subject to the Federal Policy on Research Misconduct
published in the Federal Register on December 6, 2000 (65 FR 76260). The following definitions will be
used when applying this policy:

A,

Research misconduct means the fabrication, falsification, or plagiarism in proposing, performing, or
reviewing research, or in reporting research results. Research misconduct does not include honest
error or difference of opinion.

B. Fabrication is meking up data or results and recording or reporting them.

C. Falsification means manipulating research materials, equipment, or processes, or changing or

[}

omitting data or results such that the research Is not accurately represented in the research record.

Plagiarism is the appropriation of another person's ideas, processes, results or words without giving
appropriate credit.

12
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E. Research means all basic, applied, and demonstration research in all fields of science, engineering,
mathematics, education, linguistics, medicine, psychology, social sciences, statistics, and research
involving human subjects or animals.

F. Rasearch institutions includes afl organizations using Federal funds for researéh, inciuding, for
example, colleges and universities, intramural Federal research laboratories, Federafly funded
research and development centers, national user facilities, industrial laboratories, or other research
institutes,

G. Research record is the record of data or results that embody the facts resulting from scisntific inquiry,
and includes, but is not limited to, research proposals, laboratory records, both physical and
electronics, progress reporis, abetracts, theses, oral presentations, internal reports, and journal
articles.

Any allegation of research misconduct should be reported to the CIA Grants Officer

A. This award is intended for unclassified, publicly releasable research. The recipient will not be granted
access to classified information. The awarding agency does not expect that the results of the
research project will involve classified information.

B. I, however, in conducting the activities supported under this award, the principal investigator (PI) is
concemed that any of the research results invoive potentially classifiable information that may warrant
Government restrictions on the dissemination of the resuits, the Pl should promptty notify the
awanding agency's program manager.

A . IRON, AND
The Recipient agrees to the following environment standards;

A. Comply with applicable provisions of the Clean Air Act (42 U.S.C 7401, et seq.) and Clean Water Act
(33 V.8.C. 1251, et seq.), as impiemented by Executive Order 11738 (3 CFR, 1971- 1 975 Comp.,
p798] and Environmental Protection Agency (EPA) rules at 40 CFR part 15. In accordance with the
EPA rules, the Recipient furthgr agrees that it will;

&. Notuse any facility oh EPA's List of Violating Facilities in performing any award that is
nonexempt under 40 CFR 16.5, as long as the facility remains on the list.

b. Notity the awarding agency if it intends to use a facility in performing this award that is on the
List of Violating Facilitiss or that the Recipient knows has been recommended to be placed
on the List of Violating Faciiities.

B. lidentify to the awarding agency any impact this award may have on the quality of the human
environment, and provide help the agency may need to comply with the National Environmental
Policy Act (NEPA, at 42 V.S.C. 4321, et 8eq.) and to prepare Environmental impact Statements or
other required environmental documentation. In such cases, the Recipient agrees to take no action
that will have an adverse environmental impact (e.g. physical disturbance of a site such as breaking
of ground) until the agency provides written Approval.

e N ATH

By signing this agreement or accepting funds under the agreement, the Recipient assures that it will
comply with applicable provisions of the following, national policies prohibiting discrimination:

A. Onthe basis of race, color, or national origin, in Title VI of the Civil Rights Act of 1964 (42Vv.S.C.
20004, et seq.).

13
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B. On the basis of sex or blindness, in Title 1X of the Education Amendments of 1972 (20 V.S.C, 1681,
et seq.)

C. On the basis of age, in the Age Discrimination Act of 1975 (42 V.S.C. 6101, et seq.), as implemented
by the Department of Health and Human Services regulations at 45 CFR part 90.

D. On the basis of disability, in the Americans with Disabilities Act.
ARTICLE 24; CERTIFICATIONS

The following Certifications, which have been executed by the Recipient prior to award of this agreement,
are hereby incorporated by reference:

A. Certification regarding Debarment, Suspension, and Other Responsibility Matters.

B. Certification regarding Drug-Free Workplace Requirements.
C. Cerification regarding Lobbying.

ARTICLE 25; LIABILITY

The Agency cannot assume any liability for accidents, ilinesses or claims arising out of any work
supported by an award or for unauthorized use of patented or copyrighted materials. The grantee
institution is advised to take such sieps as may be deemed necessary to insure or protect dself, its
employees, and its property.

This grant is sponsored by the Central Intelligence Agency, an Agency within the Inteliigence Committee.
To ensure compliance with Executive Order 12333, dated 4 December 1981, (revised 30 July 08) the
individual signing this instrument on behalf of the academic institution is authorized by the institution to
contract with an Agency within the Intelligence Community.

ARTICLE 27: PRIOR APPROVALS

As appropriate, prior approval of the tollowing deviations from budget and program plans are required:

A. The Grantee must consuit the Program Manager in Block 15 of the Award/Modification document
through the AGO at the Administrative Office in Block 16 or the Grant Procurement Office in Block 6
of the Award/Modification document before deviating from the research objectives defined in the grant
proposal or any sub-award, transfer or contracting out of substantive program performance under this
award.

B. Support for the project may not continue without the active direction of the Principal Investigator
approved for, and identifiad in, this Grant. If the approved Principal Investigator severs his or her
connection with the Grantee or otherwise relinquishes active direction of the project, either
permanently or for a significant length of time {three months or more), the Grantee must either:

a. Appoint a replacement Principal Investigator with the approval of the Program Manager in
Block 15 through the Grant Procurement Office in Block 8 of the Award/Modification
document, or

b. Relinquish the Grant, in which case the Grant shalil be terminated

¢. Extension for the expiration period of this Grant — The AGO at the Administrative Office in
Block 16 of the Award/Modification document has authority to approve a no-funds extension
request meeting all of the following parameters:

14
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i. aone-time basis only; and
il. for a period not to exceed 90 days; and
iii. where $50,000.00 or less of obligated funds remain to be expended.

In other cases, where a request is oytside one or more of the parameters, a no-funds extension can only
be approved with the concurrence of the Program Manager in Block 15 of the Award/Modification
document. For any no-funds extension 1o be effective, a written grant modification must be issued and
signed by the AGO at the Administrative Office in Block 16 under the circumstances above or the
Sponsoring Office in Block 6 of the Award/Modification document.

ARTICLE 26: DATA RIGHTS

A. Allrights and title to data and technical data, as defined in 48 CFR 27.401, generated under this
agreement shall vest in the Recipient.

B. The Recipient heraby grants to the U.S. Government a non-exclusive, non-transferable, royaity-free,
fully paid-up license to use, duplicate, or disclose for govemmental purposes any data, technology
and inventions, whether patented or not, made or developed under this Agreement.

C. The Recipient reserves the right to protect by copyright original works developed under this
agreement. All such copyrights will be in the name of the Recipient. The Recipient hereby grants the
U.S. Govemment a non-exciusive, non-transferable, royalty-free, fully paid-up license to reproduce,
prepare derivative works, distribute copies to the public, and perform publicly and display publicly, for
governmental purposes, any copyrighted materials developed under this agreement, and to authorize
others to do so.

D. The Recipient is responsible for affixing appropriate markings indicating the rights of the Government
on all data and technical data delivered under the agreement. The Government shall be desmed to
have uniimited rights in all data and technical data delivered without markings.

To the extent practical, the recipient will use the technical information resources of the Defense Technical
Information Center (DTIC) and other Government or private faciiities to investigate recent and on-going
research and avoid needless duplication of scientific and engineering effort.
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ASSISTANCE AGREEMENT

Awsrd No.

2010*1058114%000

002

2. Modification No.

3. Effective Date

05 July 2012

4, Pagelofls

Awarded ©

University of Maryland

6. Sponsoring Office
Qffice of Integrated Missions

7. Period of Performance

12 July 2010 through 30 Juoe 2013

Type of Agreement

Grant X
Cooperative Agreement []
Other [J

Anthocity

31 USC 6304 and
10 USC 2358

10. Purchase Reguest or Fundiog Document No.

il

Reminance Address

See Article 4

12. Total Grant Amouvnt

Cost Share: $0
Total: $240,000

Govt. Share: $240.000

13. Funds Obligated:

This action: $0
Total: $240,000

14,

Principal Investigator

Dr. Alan Migdall
(301) 975-2331

15.

Program Manager

] 16. Admimstrator

17.

Submit Payment Requests o

Veador Payments

Arta: Mail Room
Address:

Washington, DC 20505

18. Paying Office

Same as Block 17

19. Submit Reports
As Directod by the Technical Point of Contact

20,

Accounting and Appropristion Data
Amount Obligaed: $240,000

21.

Research Title and/or Description of Project

A High Rate Photon Fock State Gencrator & Numbes-Resotving Detector for Super Resolution

b osoononrmmm————

22.

For the Recipient

24.

Signanure of Person Authorized to Sign

Name and Title

27. Date Signed

Grants Officer
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ANNUAL PERFORMANCE REPORTS

INFORMAL TECHNICAL REPORTS

SCIENTIFIC REPORTS

REPORTING FINANCIAL INFORMATION

PUBLIC DISCLOSURE OF SCIENTIFIC AND TECHNICAL INFORMATION
NONPUBLICITY

HUMAN SUBJECTS

ANIMAL SUBJECTS

MODIFICATIONS

SUSPENSION AND TERMINATION PROCEDURES

RESEARCH MISCONDUCT

REPORTING CLASSIFIABLE INFORMATION

ENVIRONMENTAL STANDARDS

NONDISCRIMINATION

CERTIFICATIONS

LIABILITY
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DATA RIGHTS

USING TECHNICAL INFORMATION RESQURCES
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ARTICLE 1: SCOPE OF THE AGREEMEN]

The Recipient shall perform a coordinated research and development program in accordance with the
Recipient's technical portion of the proposal entitied “A High Rate Photon Fock State Generator &
Number-Resolving Detector for Super Resolution™.

First Y 1 10— 11 2011
Govemnment's Share $120,000
Recipients Share (cash or in-kind) 0O
Total First Year Agreement $120,000
Second Year (12 July 2011 - 30 June 2013)
Govemment's Share $120,000
Recipients Share (cash or in-kind) $ 0
Total Second Year Agreement $120,000

Total Government Share of Agreement $240,000

Govemment’s Share o $119. )
Recipients Share (cash or in-kind) $ 0
Total Option Year Agreement $119,999

Grand Total Government Share of Agreement $240,000

ARTICLE 2: DEFINITIONS

Parties -- For the purposes of this Agreement, the parties are University of Maryland and the United
States of America, hereinafter calied the Government or the Agency, represented by the Central
Intelligence Agency.

Agreement - The amoles of thcs ass‘stanoe agreement, Research Terms and Conditions {available at
, NS B pdf) and its attachments.

Recipient — An organization or other entity receiving a grant or cooperative agreement. For purposes of
this Agreement, the Recipient is University of Maryland.

Performance Year - Each consecutive twelve-month period from the effective date of this agreement
throughout the term of the agreement.

A. This Agreement will be administered in accordance with, and recipients shall comply with, the
Rwearch Terms and Conditions (avanlable at

i CS side. pdthe requirements of the following OMB

Circulars whach are mcorporated herem by referenoe

a. OMB Circular A-21 now codified at 2 CFR part 220, “Cost Principlas for Educational
ingtitutions®

b. OMB Circular A-110, Uniform Administrative Requirements for Grants and Agreements with
Institutions of Higher Education, Hospitals, and Other Non-Profit Organizations now codified
at 2 CFR part 215

c. OMB Circular A-122. “Cost Principles for Non-Profit Organizations®, now codified at 2 CFR
part 230

d. OMB Circular A-133, "Audits of State, Local Governments, and Nonprofit Institutions® (27
June 08); (revised 26 June 07) and
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e. The Provisions of CIA Broad Agency Announcement No. ICPDP-2010-0001, entitled “2010
intelligence Community Postdoctoral Research Fellowship Program.”

B. Should there be any inconsistency between the special conditions contained in the Articles of this
agreement and the Research Terms and Conditions, the Articles of the agreement shall control.
Should there be any inconsistency between the Research Terms and Conditions and any special
conditions contained in the CIA Broad Agency Announcement, guides, brochures, etc., cited or
included by reference in the agreement, the matter shouid be referred to the CIA Grants Officer for

guidance.
A LE & SIBILITIE,
ntral intell 0 n ce
At I
Address: ntracting Team
ARC

| |

_ Washinaton. DC 20808
Phone:
Fax:
Email:
T ical Point of
Central lmellig‘em Agency Program (‘)fﬁoer
ATTN:
Address: Washington, DC 20505
Phone:
Fax:
Email:

OV men

IPP, the Grantee shall call the Vendor Service Center on ithin two weeks of grant award
to register. ltems needed to facilitate registration include: a valid grant number and the name, phone
number, and e-mail address for the Grantee's point of contact. The Grantee may make inquiries regarding
invoices to the payment office on‘ ‘

invoices shall be submitted using the Internet Payment Platform %lPP%. If the Grantee is not registered in

it the Grantee is unable to submit a payment request in electronic form, or the Agency is unable to
receive a payment request in electronic form, the Grantee shall submit the payment request using a
method mutually agreed to by the Grantee, the Grants Officer, and the payment office.

Invention Reporting

Grants Office

Address: Contracting Team (b)(3)
ARC
Washington, DC 20508

Phone:

Fax:

Email:

- Yo mm o mm o= = Approved for Release: 2019/06/25 C06547182 T —— T
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ient's Pri

P.l. Name: Dr. Alan Migdall

Department:  Joint Quantum Institute

Addross: National Institute of Standards and Technology
University of Maryland
100 Bureau Dr, MS 8441
Gaithersburg, MD 20899-8441

Phone: (301) 975-2331
Fax: (301) 869-5700
Email: migdali @nist.gov

AOR Name:  Jill A. Frankenfield

Title: Contract Manager, Office of Research Administration & Advancement
Address: 3112 Lee Building
University of Maryland
College Park, MD 20742-4111
Phone: (301) 405-4577
Fasx (301) 314-9589
Email: ifranken@umd.gdy
ARTICLE S: TERM OF THE AGREEMENT

The project has been approved on scientificRechnical merit for 36 months. The period of performance is
12 July 2010 — 30 June 2013.

ABTICLE 6: KEY PERSONNEL

The key personnel listed below must be empioyed with University of Maryland at the time of award and
shall be maintained, to the maximum extent possible, throughout this agreement. Should changes be
necessary, University of Maryland shall notity the Agency Grants Office (identified in Block 6 of the face
page) in writing of the proposed substitute(s) within 30 days of the change in order to obtain approval of
the substitution from the CIA Program Manager.

KEY PERSONNEL.:

Principal Investigator: Dr. Alan Migdall
Fellow (when identified):

ARTICLE 7 FISCAL MANAGEMENT

7.1 Restrictions of the Use of Government Funds

Government funds provided under this Agreement must be allocated by the Recipient exclusively for the
execution and operation of the Agreement Scope. Government funds shall not be utilized to support the
Recipient's operations or administration unrelated to this Agreement.

7.2. Obligation

In no case shall the Government's financial obligation exceed the amount obligated on this Agreement or
by amendment to this Agreement. The Govermnment's share for full performance of this award is
$240,000. Of this amount, $240,000 is aliotted and available for payment. This grant is fully funded. The
Govemment is not obligated to reimburse the Recipient for expenditures in exoess of the amount of
funding obligated and allotted by the Government.
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7.3 Incremental Funding Actions

Unless otherwise specified in the agreement, sach successive increment of a continuing grant will be
funded at the leve! specified in Article 1 without a formal request from the recipient provided an annual
report has been received from the Principal Investigator.

Incremental funding is contingent on:

A. Availability of funds;
B. Satisfactory scientificAechnical progress; and
C. Compliance with any special conditions of the agreement.

7.4 Advance Payment

To request advance payments, recipients shall submit a request for advance payment. The orginal and
two coples of each request shall be submitted to:

CIA Grants Office, Block 6
7.5 Program Income

All program income eamed during the project period shall be added to funds committed to the project by
the Govemment and the Recipient and used to further eligible program objectives.

7.6 Closeout Adjustments

The Government may make a downward adjustment to the Govermment funding amount after completion
of the effort under an agreement, when appropriate in accordance with OMB Circular A-1 10.

AR : ANCIAL P,

A. The financial plan, or approved budget, is the financial expression of the effort to be performed under
this agreement as approved during the award process. This agreement and its terms and conditions
refiect the approved financial plan. Some changes to the plan require prior approval, as described
below.

B. Recipients are authorized to:

Carry forward unobligated balances to subsequent funding periods (with the exception of the final funding
period)

C. The CIA Gramts Officer's prior written approval is required for actions which:

a. Change the scope or objective of a project. The Principal Investigator must consult with the
Program manager and recelve written approval from the Grants Officer before deviating from
the research objectives defined in the grant proposal or any sub-award, transfer or
contracting out of substantive program performance under this agreement.

b. Change key personnel. Support for the project may not continue without the agtive direction
of the Principal Investigator and/or Postdoctoral Fellows approved for, and identified in, this
Assistance Agreement. Iif the approved Principal Investigator/Postdoctoral Fellow severs his
or her connection with the recipient institution or otherwise ralinquishes active direction of the
project, either permanently or for a significant length of ime (three months or more), the
recipient institution must either:

i. Appoint a replacement Principal Investigator/Postdoctoral Fellow with the approval of
the Program Manager, or

- " Approved for Release: 2019/06/25 C06547182
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ii. Relinquish the Assistance Agreement, in which case the Agreement shall be
terminated.

iiil. Change the recipient institution’s cost share amount reflected in the approved budget

iv. Use human subjects or vertebrate animals

v. Require no cost extensions exceeding 12 months

D. Unless otherwise directed by the Grant Officer, any unexpended balance of funds which remains at

the end of any funding period, excapt the final funding period of the grant, shall be carried over to the
next funding period, and may be used to defray costs of any funding period of the grant. This includes
aflowing the carryover of funds to the second and subsequent years of a multiple year grant. This
provision also applies to subcontractors performing substantive work under the grant.

SPECIAL CONDITIONS. N/A

OPTION

The Government may extend the term of this grant by issuing a unilateral modification.
7 (01 July 2013 ne 2014 ISED

Government's Share $119,999

Recipients Share (cash orin-kind) § 0
Total Option Year Agreement $119,999

ARTICLE 9: INVENTIONS

A

The clause entitled “Rights to Inventions Made by Nonprofit Organizations and Small Business
Firms," (37 CFR 401) is hereby incorporated by reference and the clauses in paragraph 401.14 are
modified as follows: replace the word "contractor” with *Recipient®; replace the words “agency,”
“Federal Agency" and "funding Federal Agency” with "govemnment”; replace the word "contract” with
“agreement”; delete paragraphs (9)(2), (9)(3) and the words "to be performed by a small business
firm or domestic nonprofit organization" from paragraph (g)(l); paragraph (1), Communications, point
of contact on matters relating to this clause will be the CIA Grants Officer

The Recipient shall file Invention (Patent) Reports as of the close of the performance year and at the
end of the term for this Agreement, Annual reports are due 60 days after the end of each year of
performance and final reports are due 60 days after the expiration of the final performance period.
Negative reports are also required. The Recipient shall submit the onginal and one copy to the
Grants Officer.

Final payment cannot be made nor can the agreement be closed out until the recipient delivers to the
Government all disclosures of subject inventions required by this agresment, an acceptable final
report pursuant to article 12 entitied “Annual and Final Technical Reports,” and all confirmatory
instruments.

All nghts and title to data and technical data, as defined in 48 CFR 27.401, generated under this
agreement shall vest in the Recipient.

The Recipient hereby grants to the U.S. Govemment a non-exdlusive, non-transterable, royaity-free,
fully paid-up license to use, duplicate, or disclose for govemmental purposes any data, technology
and inventions, whether patented or not, made or developed under this Agreement.

The Recipient reserves the right to protect by copyright original works developed under this
agreement. All such copyrights will be in the name of the Recipient. The Recipient hereby grants the
U.S. Government & non-exclusive, non-transferable, royalty-free, fully paid-up license to reproduce,
prepare derivative works, distribute coples to the public, and perform publicly and display publicly, for
governmental purposes, any copyrighted materials developed under this agreement, and to authorize
others to do so.
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G. The Recipient is responsible for affixing appropriate markings indicating the rights of the Government
on all data and technical data delivered under the agreemert. The Government shall be deemed to
have uniimited rights in all data and technical data deliversd without markings.

AR 10: ANN, PER, MANCE
10.1 Annual Performance Report

A. Annual reports are required for efforts of more than one year. This report will provide a concise and
factual discussion of the significant accomplishments and progress during the year covered by the
report. Each of the topics described below shall be addressed for the effort being performed:

&. A comparison of actual accomplishments with the goals and objectives established for the
period, the findings of the invastigator, or both.

b. Reasons why established goals were not met, if appropriats.

c. Other pertinent information including, when appropriate, analysis and explanation of cost
overruns.

B. In addition, for research awards, each of the following topics (a) through (d) shall be addressed as
appropriate to the research effort being performad:

a. A cumulative chronological list of written publications in technical journals. include those in
press as well as manuscripts in preparation and planned for later submission. Indicate ilkely
joumals, authors, and titles.

b. Alist of protessional personnel associated with the research effort. List any advanced
degrees awarded, including dates, recipient, type of degree, and thesis title.

¢. Interactions (Related Activitias):

i. Papers presented at meetings, conferences, seminars, etc.

il. Consultative and advisory functions to other laboratories and agencies on research
supported under the agreement. Provide factual information about the subject matter,
institutions, dates, and the names of individuals involved.

d. New discoveries, inventions, or patent disciosures and specific applications stemming from
the research effon,

The Postdoctoral Fellow is also required 1o present the status of the research grant at the annual IC
Postdoctoral Research Fellowship Program Collogquium.

10.2 Final Technical Report

A. A Final Technical Report is due at the completion of the agreement. This report wiil provide a
comprehensive, cumulative, and substantive summary of the progress and significant
accomplishments achieved during the total period of the effort covered by the agreement. Each of the
topics described in section 2.1 above shall be addressed as appropriate for the effort performed.
Publications may be bound and attached as appendices.

B. When the resuits of a research effort have not previously been reported in scientific or technical
publications, the Final Technical Report must provide sufficient detailed discussions of findings and
accomplishments obtained in pursuit of the planned research objectives.

10.3 Report Submittal

The Reclplent shall submit annual and final technical reports in the original and two copies to the

Agency's program officer within 90 days after completion of the period covered by the report. The

Recipient shall provide a copy of the transmittal letter to the Grants Officer.

10.4 Format

" M - Approved for Release: 2019/06/25 C06547182
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A. Cover and title page. Standard Form (SF) 298, Report Documentation Page, shall be used. item 13 of
the form should contain a 100 to 200 word abstract summarizing technical progress dunng the
reporting period. Style should be third person singular using past tense. Jargon, special symbols or
notations, subscripts, mathematical symbols or foreign alphabet letters are not permitted. All pages
should be of good quality for copYying purposes.

B. Recipients format is accepiable.

LE 11: 4 CHMI

11.1 Reports

This report shall be prepared only if requested by the Government program officer. It shall be submitted in
letter format and is usually not longer than three pages in length. Its primary purpose is to inform the
project engineer/program manager about significant events, accomplishments, and anticipated problems

A brief quarterly report may be required after sach three month period. (The annual report replaces the
report for the last quarter of the year). Each quarterty report should describe the progress of the research
project relative to the milestones that were defined in the proposal.

11.2 Government Visits

The Govemment may visit the Recipient to discuss project status and resufts. It is anticipated that
Government involvement in this grant will be limited to general oversight,

LE 12; SCI REPORT.

A. Forresearch agreements, this report shall be used for rapidly disseminating highly significant
research results or for scientific réports that are too long or that contains useful compilations of data,
tables, and computations not normally accepted by technical journals. It is not appropriate for a
student’s thesis. Before preparing a Scientific Report, obtain written permission from the Program
Manager who will then fumnish detailed instructions for formatting, reproducing, and distributing the
report. Send the Agency program manager two copies,

B. Onits cover, a scientific report shall prominently display the following disclaimer: “The views and
conclusions contained in this document are those of the authors and should not be interpreted as
necessarily representing the official policies or endorsements, either expressed or implied, of the U.S.

Recipients shall submit financial reporting information in aocordance with the following.

13.1  Interim Financial Reports

A. The Recipient shall submit an interim Federal Financial Report (FFR 426) within 30 days following the
end of each quarter. The original and a copy of the report should be submitted to the Gramts Officer

list identified in Block 16 of the cover page. Recipients are required to update, certity and submit the
FFR to the Agency by the due date even if funds have not been drawn during the reporting period.
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B. Both cash management and financial status information should be reported on the same form for
single award reporting.

13.2 Final Federal Financial Report

The recipient shall submit the final FFR no later than 90 days following the completion of the agreement.
The original and a copy of the report shall be submitted to the Grants Administration Office identified in
block 16 of the cover page.

13.3 Unexpended Balances

A. The Recipient may make formal public disclosure of the scientific and technical information from this
supported work (e.g., release articles for appropriate professional publications or present papers at
scientific meetings or symposia) and will take the following steps;

a. A ocopy of the article, paper, report, etc., shali be provided to the Government 45 days prior to
submission for publication.
b. Reference shall be attributed to a grant Issued by the Intelligence Community Postdoctoral

The Recipient shall not use or allow to be used any aspect of this solicitation and/or agreement for
publicity. Publicity means, but is not limited to, advertising (e.g. trade magazines, newspapers, Intemet,

ABTICLE 16; HUMAN SUBJECTS

Approval is required by CIA prior to any work beginning involving human subject use. All proposals that
involve the use of human subjects must include documentation of their ability to follow Federal guidelines
for the protection of human subjects. This includes, but Is not limited to, protocol approval mechanisms,
approved Institutional Review Boards (IRB), and Federal Wide Assurances. These requirements are
based on expected human use issues sometime during the entire length of the proposed effort. The
recipient shall provide their IRB approval of specific ressarch, the blank informed user consgent form, and
the protocol and related documents as requested for sacondary approval by CIA.

17: ANIMAL ECT.

10
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Approval is required by CIA prior to work beginning involving animal subject use. Proposals selected for
funding that will use vertebrate am’ma!s in the research must comply with the Animal Welfarg Act [7

Service Policy and Government Principles Regarding the Care and Use of Animals (included as
Appendix D to the NAS Guide).

A 79: ION A INA T DUR
19.1

The Government resarves the right to suspend or terminate this agreement for cause. If the Recipient
fails to ply with the terms and conditions of this agreement, the CIA Grants Offioer will provide written
notice of breach or deficiency to the Recipient and will provide the Recipient an opportunity to explain or

The agreement may be suspended or terminated in whole or in part in any of the following situations by:

A. The Agency when the recipient has materially failed to comply with the terms and conditions of the
award;

B. The Agency when it has other reasonable cause, including departure of the Principal Investigator.

C. The Agency and the recipient by mutual agreement (if the Agency and the recipient cannot reach an
agreement, the Agency reserves the right to unilaterally terminated the award); or

D. The recipient on written notice to the Agency setting forth the reasons for such action, the effective
date, and, in the case of partial termination, the portion to be terminated or suspended (with the
understanding that if the Agency determines that the unteminated portion will not accomplish the
purposes of the agreement, it may suspend or terminate the entire agreement.)

E. Notwithstanding the above, for security or safety reasons or in the case of a serious breach that could
lead to irreparable damage, the Agency Grants Officer may order immediate suspension of work, in
whole or in part.

19.2 Informal Resolution of Grant Administration Disputes

A. Consistent with the Recommendation on Grant Disputes by the Administrative Conference of the
U.S., and with the intent of the provisions of Alternative Dispute Resolution, the CIA provides the

informal resolution processes described below concering disputes or disagreements that may arise
over a Grants Officer's post-award decisions under a CIA agreement.

11
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Scope of Post-Award Disputes Covered

The disputes below are coverad under this process:

a. Cost disallowances pursuant to a Grants Officer's decision (e-.g., specific disallowances under
an individual grant or as a result of an audit report);

b. Termination orders: and

¢. The final settlement amount under & termination.

C. Procedures

a. The recipient should submit a certified letter to the Agency’s Procurement Executive via the
Grants Officer noting the recipient's disagreement or dispute and identifying the Agency’s
Grants Officer's decision in question, giving reasons for the request for review and providing
any other matenial pertinent to the request.

b. The letter to the Procurement Executive must be postmarked no later than 30 days after the

c. The request for review need not follow a prescribed format; however, it must contain & full
statement of the recipient's position with respect to the disputed matter and the facts and
reasons in support of the reciplent’s position. Requests will be reviewed if the recipient
submits new information (which was unavailable at the time of the original decision); if an
@rror in fact or application of Agency policy is noted in the original decision; or improper
procedures were followed in the original decision.

d. The Procurament Executive, will review or designats one or more Individuals to review the
matter. One reviewing official will be at least at a management level equivalent to the official
who made the decision that is being reviewed. In no case, will the review be undertaken by

administrating its business aspects.

€. The designated individual(s) will review and consider all relevant information available. A
report which identifles the conclusion and recommendation will be completed within 30 days
and forwarded to the Procurement Executive or his/her designee for a final and unappealable
writlen decision for the agency. The Procurement Executive or his/her designee will
communicate the decision in writing to the recipient.

LE 20: Al

All research awards issued by the CIA are subject to the Federal Policy on Research Misconduct
published in the Federal Register on December 6, 2000 (65 FR 76260). The following definitions will be
used when applying this policy:

A,

£1

Research misconduct means the fabrication, faisification, or plagiarism in proposing, performing, or
reviewing research, or in reporting research results. Research misconduct does not include honest
eror or difference of opinion.

Fabrication is making up data or results and recording or reporting them.

Falsification means manipulating research materials, equipment, or processes, or changing or
omitting data or results such that the research is not accurately represented in the research record.

Plagiarism is the appropriation of another person’s ideas, processes, results or words without giving
appropriete credit.

12
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UNCLASSIFIED
University of Maryland
2010-1058114-000
Modification No.: 004
Page 1 of 1

For questions regarding this modification please contact

Summary of Changes

The se of this modification is to change the Administrative Grants Officer fromzto
ﬂnd update the Program Manager’s contact information. As a result, the following
changes are made:

1. In Block 15 Program Manager, phone number is changed from
| |
2. In Block 16, the Administrator is changed from The phone number is
changed fronﬂ \
3. 1In Article 4, the following changes are made:
a. The Grants Officer and contact information is changed as follows: (b)(3)
From l To
Grants Officer
Phone
Fax
Email
b. The Technical Point of Contact remains the same . however,

the following contact information is changed to reflect new numbers (mailing
address and email remain unchanged):
From l To

Phone
Fax

¢. The following Invention Reporting contact information is changed as follows
(mailing address remains the same):
~ From | To

Phone
Fax
Emsil

All other articles remain unchanged and in full force and effect.

UNCLASSIFIED
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UNCLASSIFIED
ASSISTANCE AGREEMENT
I. Award No. 2. Modification No. 3. Effective Date 4.
2010%1058114*000 004 14 January 2013 Page 1 of 15
5. Awarded to 6. Sponsoring Office 7. Period of Performance
University of Maryland Office of Integrated Missions 12 July 2010 through 30 June
2013
8. Type of Agreement 5. Authority 10. Purchase Request or Funding Document No.
Grant [ 31 USC 6304 and
Cooperative Agreement 10 USC 2358
(]
Other [}
11. Remittance Address 12. Total Grant Amount 13. Funds Obligated:
Sece Article 4 Govt. Share; $240,000 This action: $0
Cost Share: $0 Total: $240,000
Total: $240,000
14. Principal Investigator 13, Program Manager 16. Administrator
Dr. Alan Migdall
(301) 975-2331
I
17. Submit Payment Requeststo | 18. Paying Office 19. Submit Reports
Vendor Payments Same as Block 17 As Directed by the Technical Point of Contact
Attn: Mail Room
Address:
Washington, DC 20505
20. Accounting and Appropriation Data
Amount Obligated: $240,000
21. Research Title and/or Description of Project
A High Rate Photon Fock State Generator & Number-Resolving Detector for Super Resolution
22. For the Recipient 23. For the United States of America
24. Signature of Person Authorized to Sign 25,
26. Name and Title 27. Date Signed 28. Name of Officer A 29. Date Signed
2 /‘7/20 Ik
Grants Officer
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ICLE I: SCO M,

The Recipient shall perform a coordinated research and development program in accordance with the Recipient's
technical portion of the proposal entitled “A High Rate Photon Fock State Generator & Number-Resolving Detector
for Super Resolution™.

First Year (12 July 2010 — 11 July 2011)
Government’s Share $120,000
Recipients Share (cash or in-kind) $ O
Total First Year Agreement $120,000
12 Jul 1= 3

Government’s Share $120,000
Recipients Share (cash or in-kind) $ 0
Total Second Year Agreement $120,000

Total Government Share of Agreement $240,000

ion - 14 ISED
Government's Share $119,999
Recipients Share (cash or in-kind) $ 0
Total Option Year Agreement $119,999

Grand Total Government Share of Agreement $240,000
ARTICLE 2: DEFINITIONS

Parties -- For the purposes of this Agreement, the parties are University of Maryland and the United States of
America, hereinafter called the Government or the Agency, represented by the Central Intelligence Agency.

Agmement -- The articles of thxs assxstance agrecment, Research Terms and Conditions (available at
ww.nshs 5 (+5. ebyside ndD) and its attachments,

Recipient -- An organization or other entity receiving a grant or cooperative agreement. For purposes of this
Agreement, the Recipient is University of Maryland.

Performance Year -- Each consecutive twelve-month period from the effective date of this agreement throughout the
term of the agreement.

A. This Agreement will be administered in accordance with, and recipients shall comply with, the Research Terms
and Conditions (available at http://www.nsf.gov/pubs/policydocs/rtc/termssidebyside. pdfithe requirements of
the following OMB Circulars which are incorporated herein by reference:

a. OMB Circular A-21 now codified at 2 CFR part 220, “Cost Principles for Educational Institutions”

b. OMB Circular A-110, Uniform Administrative Requirements for Grants and Agreements with
Institutions of Higher Education, Hospitals, and Other Non-Profit Organizations now codified at 2
CFR part 215

¢. OMB Circular A-122, “Cost Principles for Non-Profit Organizations”, now codified at 2 CFR part 230

d. OMB Circular A-133, "Audits of State, Local Governments, and Nonprofit Institutions” (27 June 03);
(revised 26 June 07) and

e. The Provisions of CIA Broad Agency Announcement No. ICPDP-2010-0001, entitled “2010
Intelligence Community Postdoctoral Research Fellowship Program.”
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B. Should there be any inconsistency between the special conditions contained in the Articles of this agreement
and the Research Terms and Conditions, the Asticles of the agreement shall control. Should there be any
inconsistency between the Research Terms and Conditions and any special conditions contained in the CIA
Broad Agency Announcement, guides, brochures, etc., cited or included by reference in the agreement, the
matter should be referred to the CIA Grants Officer for guidance.

ART. . P IE (b)(3)
ilige
= [
Address: ontracting Team
ARC
(b)(3)
ngton, 505
Phone:
Fax:
Email:
i
(b)3)

Technical Point of
Central Intelligence Agency Program Officer
ATTN: | | (b)(3)
Address: Washington, DC 20505 j
Phone:
Fax: b)(3
Email; (b)3)
ove m

Invoices shall be submitted using the Internet Payment Platform (IPP). If the Grantee is not registered in 1PP, the ;
Grantee shall call the Vendor Service Centeron|  jwithin two weeks of grant award to register. Items (b)(3)
needed to facilitate registration include: a valid grant number and the name, phone number, and e-mail address for
the Grantee's point of contact. The Grantee may make inquiries regarding invoices to the payment office on |

If the Grantee is unable to submit a payment request in electronic form, or the Agency is unable to receive a
payment request in electronic form, the Grantee shall submit the payment request using a method mutually agreed to

by the Grantee, the Grants Officer, and the payment office. (b)(3)
Invention Reporting
Grants Office (b)(3)
Address: Contracting Team
ARC
m 20505 (b)(3)
Phone:
Fax:
Email:
(b)(3)
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P.I. Name: Dr. Alan Migdall

Department: Joint Quantum Institute

Address: National Institute of Standards and Technology
University of Maryland
100 Bureau Dr, MS 8441
Gaithersburg, MD 20899-8441

Phone: (301) 975-2331

Fax: (301) 869-5700

Email: migdall@nist.gov

AOR Name: Jill A. Frankenfield

Title: Contract Manager, Office of Research Administration & Advancement
Address: 3112 Lee Building
University of Maryland
College Park, MD 207424111
Phone: (301) 405-4577
Fax: {301) 314-9569
Email: ifranken @umd.edu

The project has been approved on scientific/technical merit for 36 months. The period of performance is 12 July
2010 - 30 June 2013.

ARTICLE ¢: KEY PERSONNEL

The key personnel listed below must be employed with Univetsity of Maryland at the time of award and shall be
maintained, to the maximum extent possible, throughout this agreement. Should changes be necessary, University of
Maryland shall notify the Agency Grants Office (identified in Block 6 of the face page) in writing of the proposed
substitute(s) within 30 days of the change in order to obtain approval of the substitution from the CIA Program

Manager
KBY PERSONNEL:

Principal Investigator: Dr. Alan Migdall
Flow

7.1 Restrictions of the Use of Government Funds

Government funds provided under this Agreement must be allocated by the Recipient exclusively for the execution
and operation of the Agreement Scope. Government funds shall not be utilized to support the Recipient's operations
or administration unrelated to this Agreement.

7.2. Obligation
In no case shall the Government's financial obligation exceed the amount obligated on this Agreement or by

amendment to this Agréement. The Government's share for full performance of this award is $240,000. Of this
amount, $240,000 is allotted and available for payment. This grant is fully funded. The Government is not obligated

UNCLASSIFIED

Approved for Release: 2019/06/25 C06547182




UNCLASSIFIED
University of Maryland
2010-1058114-000
Modification No.: 004
Page 6 of 15

to reimburse the Recipient for expenditures in excess of the amount of funding obligated and allotted by the
Government,

7.3 Incremental Funding Actions

Unless otherwise specified in the agreement, each successive increment of a continuing grant will be funded at the
level specified in Article 1 without a formal request from the recipient provided an annual report has been received
from the Principal Investigator.

Incremental funding is contingent on:

A. Availability of funds;
B. Satisfactory scientific/technical progress; and
C. Compliance with any special conditions of the agreement.

7.4 Advance Payment

To request advance payments, recipients shall submit a request for advance payment. The original and two copies
of each request shall be submitted to:

CIA Grants Office, Block 6
7.5 Program Income

All program income earned during the project period shall be added to funds committed to the project by the
Government and the Recipient and used to further eligible program objectives.

7.6 Closeout Adjustments

The Government may make a downward adjustment to the Government funding amount after completion of the
effort under an agreement, when appropriate in accordance with OMB Circular A-110.

ARTICLE 8: REVISION TO FINANCIAL PLANS

A. The financial plan, or approved budget, is the financial expression of the effort to be performed under this
agreement as approved during the award process. This agreement and its terms and conditions reflect the
approved financial plan. Some changes to the plan require prior approval, as described below.

B. Recipients are authorized to:
Carry forward unobligated balances to subsequent funding periods (with the exception of the final funding period)

C. The CIA Grants Officer’s prior written approval is required for actions which:

a. Change the scope or objective of a project. The Principal Investigator must consult with the Program
manager and receive written approval from the Grants Officer before deviating from the research
objectives defined in the grant proposal or any sub-award, transfer or contracting out of substantive
program performance under this agreement.

b. Change key personnel. Support for the project may not continue without the active direction of the
Principal Investigator and/or Postdoctoral Fellows approved for, and identified in, this Assistance
Agreement. If the approved Principal Investigator/Postdoctoral Fellow severs his or her connection
with the recipient institution or otherwise relinquishes active direction of the project, either
permanently or for a significant length of time (three months or more), the recipient institution must
either:
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i. Appoint a replacement Principal Investigator/Postdoctoral Fellow with the approval of the
Program Manager, or
ii. Relinquish the Assistance Agreement, in which case the Agreement shall be terminated.
iii. Change the recipient institution’s cost share amount reflected in the approved budget
iv. Use human subjects or vertebrate animals
v. Require no cost extensions exceeding 12 months
D. Unless otherwise directed by the Grant Officer, any unexpended balance of funds which remains at the end of
any funding period, except the final funding period of the grant, shall be carried over to the next funding period,
and may be used to defray costs of any funding period of the grant. This includes allowing the carryover of
funds to the second and subsequent years of a multiple year grant. This provision also applies to subcontractors
performing substantive work under the grant.

E. SPECIAL CONDITIONS: N/A
F. OPTION

The Government may extend the term of this grant by issuing a unilateral modification.

2013 - ne 201 XERCISED
Govermnment's Share $119,999
Recipients Share (cash or in-kind) $ 0
Total Option Year Agreement $119,999
i : I Y {

A. The clause entitled "Rights to Inventions Made by Nonprofit Organizations and Small Business Firms," (37
CFR 401) is hereby incorporated by reference and the clauses in paragraph 401.14 are modified as follows:
replace the word "contractor” with "Recipient”; replace the words "agency,” "Federal Agency" and "funding
Federal Agency” with "government”; replace the word "contract” with "agreement”; delete paragraphs (g)(2),
(g)(3) and the words "to be performed by a small business firm or domestic nonprofit organization” from
paragraph (g)(1); paragraph (1), Communications, point of contact on matters relating to this clause will be the
CIA Grants Officer

B. The Recipient shall file Invention (Patent) Reports as of the close of the performance year and at the end of the
term for this Agreement. Annual reports are due 60 days after the end of each year of performance and final
reports are due 60 days after the expiration of the final performance period. Negative reports are also required.
The Recipient shall submit the original and oneé copy to thé Grants Officer.

C. Final payment cannot be made nor can the agreement be closed out until the recipient delivers to the
Government all disclosures of subject inventions required by this agreement, an acceptable final report pursuant
to article 12 entitled "Annual and Final Technical Reports,” and all confirmatory instruments.

D. All rights and title to data and technical data, as defined in 48 CFR 27.401, generated under this agreement shall
vest in the Recipient.

E. The Recipient hereby grants to the U.S. Government a non-exclusive, non-transferable, royalty-free, fully paid-
up license to use, duplicate, or disclose for governmental purposes any data, technology and inventions, whether
patented or not, made or developed under this Agreement,

F. The Recipient reserves the right to protect by copyright original works developed under this agreement. All

such copyrights will be in the name of the Recipient. The Recipient hereby grants the U.S. Government a non-
exclusive, non-transferable, royalty-free, fully paid-up license to reproduce, prepare derivative works, distribute
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A.

copies to the public, and perform publicly and display publicly, for governmental purposes, any copyrighted
materials developed under this agreement, and to authorize others to do so.

The Recipient is responsible for affixing appropriate markings indicating the rights of the Government on all
data and technical data delivered under the agreement. The Government shall be deemed to have unlimited
rights in all data and technical data delivered without markings.

ARTICLE 19: ANNUAL PERFORMANCE REPORTS

10.1 Annual Performance Report

Annual reports are required for efforts of more than one year. This report will provide a concise and factual
discussion of the significant accomplishments and progress during the year covered by the report, Each of the
topics described below shall be addressed for the effort being performed:

a.

A comparison of actual accomplishments with the goals and objectives established for the period, the
findings of the investigator, or both.

b. Reasons why established goals were not met, if appropriate.

c.

Other pertinent information including, when appropriate, analysis and explanation of cost overruns.

In addition, for research awards, each of the following topics (a) through (d) shall be addressed as appropriate to
the research effort being performed:

a.

A cumulative chronological list of written publications in technical joumnals. Include those in press as
well as manuscripts in preparation and planned for later submission. Indicate likely journals, authors,
and titles.
A list of professional personnel associated with the research effort. List any advanced degrees
awarded, including dates, recipient, type of degree, and thesis title.
Interactions (Related Activities):

i. Papers presented at meetings, conferences, seminars, etc.

ii. Consultative and advisory functions to other laboratories and agencies on research supported
under the agreement. Provide factual information about the subject matter, institutions, dates,
and the names of individuals involved.

New discoveries, inventions, or patent disclosures and specific applications stemming from the
research effort,

The Postdoctoral Fellow is also required to present the status of the research grant at the annual IC Postdoctoral
Research Fellowship Program Colloquium.

10.2 Final Technical Report

A,

A Final Technical Report is due at the completion of the agreement. This report will provide a comprehensive,
cumulative, and substantive summary of the progress and significant accomplishments achieved during the total
period of the effort covered by the agreement. Each of the topics described in section 2.1 above shall be
addressed as appropriate for the effort performed. Publications may be bound and attached as appendices.

When the results of a research effort have not previously been reported in scientific or technical publications,
the Final Technical Report must provide sufficient detailed discussions of findings and accomplishments
obtained in pursuit of the planned research objectives.

10.3 Report Submittal

The Recipient shall submit annual and final technical reports in the original and two copies to the Agency’s program
officer within 90 days after completion of the period covered by the report. The Recipient shall provide a copy of the
transmittal letter to the Grants Officer.
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10.4 Format

A. Cover and title page. Standard Form (SF) 298, Report Documentation Page, shall be used. ftem 13 of the form
should contain a 100 to 200 word abstract summarizing technical progress during the reporting period. Style
should be third person singular using past tense. Jargon, special symbols or notations, subscripts, mathematical
symbols or foreign alphabet letters are not permitted. All pages should be of good quality for copying purposes.

B. Recipient's format is acceptable.
: INF AL TECHN| REPOR
11.1 Reports

This report shall be prepared only if requested by the Government program officer. It shall be submitted in letter
format and is usually not longer than three pages in length, Its primary purpose is to inform the project
engineer/program manager about significant events, accomplishments, and anticipated problems that may affect the
conduct of the planned effort. It should summarize the progress of the effort being performed, new discoveries,
inventions or patent disclosures, anticipated changes in commitments of key personnel and in the planned approach;
acquisition or fabrication of major or special research equipment; and the titles of manuscripts planned for
publication. The Recipient shall send the Agency program officer one copy signed by the principal investigator
within 15 days after the request.

A brief quarterly report may be required after each three month period. (The annual report replaces the report for the
last quarter of the year). Each quarterly report should describe the progress of the research project relative to the
milestones that were defined in the proposal.

11.2 Government Visits

The Government may visit the Recipient to discuss project status and results. It is anticipated that Government
involvement in this grant will be limited to general oversight.

ARTICLE 12: SCIENTIFIC REPORTS

A. For research agreements, this report shall be used for rapidly disseminating highly significant research results or
for scientific reports that are too long or that contains useful compilations of data, tables, and computations not
normally accepted by technical journals. It is not appropriate for a student's thesis. Before preparing a Scientific
Report, obtain written permission from the Program Manager who will then furnish detailed instructions for
formatiing, reproducing, and distributing the report. Send the Agency program manager two copies.

B. On its cover, a scientific report shall prominently display the following disclaimer: "The views and conclusions
contained in this document are those of the authors and should not be interpreted as necessarily representing the
official policies or endorsements, either expressed or implied, of the U.S. Government,"

ART, : INANCIAL INF A

Recipients shall submit financial reporting information in accordance with the following.

13.1 Interim Financial Reports

A. The Recipient shall submit an interim Federal Financial Report (FFR 425) within 30 days following the end of
each quarter. The original and a copy of the report should be submitted to the Grants Officer list identified in

Block 16 of the cover page. Recipients are required to update, certify and submit the FFR to the Agency by the
due date even if funds have not been drawn during the reporting period,
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B. Both cash management and financial status information should be reported on the same form for single award
reporting.

13.2 Final Federal Financial Report

The recipient shall submit the final FFR no later than 90 days following the completion of the agreement. The
original and a copy of the report shall be submitted to the Grants Administration Office identified in block 16 of the
cover page.

13.3 Unexpended Balunces

Unless otherwise directed by the Grant Officer, any unexpended balance of funds which remains at the end of any
funding period, except the final funding period of the grant, shall be carried over to the next funding period, and may
be used to defray costs of any funding period of the grant. This includes

allowing the carry over of funds to the second and subsequent years of a multiple year grant, but it does not apply to
options, which require current year funding. This provision also applies to subcontractors performing substantive
work under the grant.

RT. : D RE OF SCI AND T CAL INF

A. The Recipient may make formal public disclosure of the scientific and technical information from this
supported work (e.g., release articles for appropriate professional publications or present papers at scientific
meetings or symposia) and will take the following steps;

a. A copy of the article, paper, report, etc., shall be provided to the Government 45 days prior to
submission for publication,

b. Reference shall be attributed to a grant issued by the Intelligence Community Postdoctoral Research
Fellowship Program, or as may otherwise be prescribed by the Grants Officer.

B. The Recipient may utilize the scientific and technical information resulting from this support in consulting or
discussing this and related information with other qualified individuals or groups of individuals, where
appropriate, for furthering this research and/or development effort. The provision of A(2) shall apply to such
exchanges of information.

1, : e

The Recipient shall not use or allow to be used any aspect of this solicitation and/or agreement for

publicity. Publicity means, but is not limited to, advertising (e.g. trade magazines, newspapers, Internet, radio,
television eic.), communications with the media, marketing, or a reference for new business, It is further understood
that this obligation shall not expire upon completion or termination of this agreement, but will continue indefinitely.
The Recipient may request a waiver or release from the foregoing but shall not deviate there from unless authorized
to do so in writing by the Grants Officer. Recipients are not required to obtain waivers when informing offices
within this Agency of agreements it has performed or is in the process of performing,

ICLE 16: BJIE

Approval is required by CIA prior to any work beginning involving human subject use. All proposals that involve
the use of human subjects must include documentation of their ability to follow Federal guidelines for the protection
of human subjects. This includes, but is not limited to, protocol approval mechanisms, approved Institutional
Review Boards (IRB), and Federal Wide Assurances. These requirements are based on expected human use issues
sometime during the entire length of the proposed effort. The recipient shall provide their IRB approval of specific
research, the blank informed user consent form, and the protocol and related documents as requested for secondary
approval by CIA,
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ARTICLE 17: ANIMAL SUBJECTS

Approval is required by CIA prior to work beginning involving animal subject use. Proposals selected for funding
that will use vertebrate animals in the research must comply with the Animal Welfare Act {7 U.S.C. 2131 et seq.]
and the regulations promulgated there under by the Secretary of Agriculture [9 CFR 1.1-4.11] pertaining to the
humane care, handling, and treatment of vertebrate animals held or used for research, teaching or other activities
supported by Federal awards. The recipient is expected to ensure that the guidelines described in the National
Academy of Science (NAS) Publication, “Guide for the Care and Use of Laboratory Animals” (1996) are
followed and to comply with the Public Health Service Policy and Government Principles Regarding the Care
and Use of Animals (included as Appendix D to the NAS Guide),

ARTICLE 18: MODIFICATIONS

Any party to this Agreement who wishes to modify the Agreement shall confer in good faith with the other signatory
parties 10 determine the desirability of the proposed modification. Modifications shall not be effective until a written
miodification is signed by the Agreement signatories (or their successors). Administrative modifications may be
unilaterally executed by the CIA Grants Officer.

The Government reserves the right to suspend or terminate this agreement for cause. If the Recipient fails to comply
with the terms and conditions of this agreement, the CIA Grants Officer will provide written notice of breach or
deficiency to the Recipient and will provide the Recipient an opportunity to explain or correct the breach or
deficiency within 30 days from receipt of notice. If grounds for termination for cause still exist, the Government
may terminate or suspend performance. If suspension is invoked, the Government may withhold further payments,
or prohibit the Recipient from incurring additional obligation of funds until corrective action is taken. If this
agreement is terminated after the Recipient has received Government funding, the closeout procedures in OMB
Circular A-110 apply.

The agreement may be suspended or terminated in whole or in part in any of the following situations by:

A, The Agency when the recipient has materially failed to comply with the terms and conditions of the award;

B. The Agency when it has other reasonable cause; including departure of the Principal Investigator.

C. The Agency and the recipient by mutual agreement (if the Agency and the recipient cannot reach an agreement,
the Agency reserves the right to unilaterally terminated the award); or

D. The recipient on written notice to the Agency setting forth the reasons for such action, the effective date, and, in
the case of partial termination, the portion to be terminated or suspended (with the understanding that if the
Agency determines that the unterminated portion will not accomnplish the purposes of the agreement, it may
suspend or terminate the entire agreement.)

E. Notwithstanding the above, for security or safety reasons or in the case of a serious breach that could lead to
irreparable damage, the Agency Grants Officer may order immediate suspension of work, in whole or in part.

19.2 Informal Resolution of Grant Administration Disputes

A. Consistent with the Recommendation on Grant Disputes by the Administrative Conference of the U.S., and with
the intent of the provisions of Alternative Dispute Resolution, the CIA provides the informal resolution
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processes described below concerning disputes or disagreements that may arise over a Grants Officer’s post-
award decisions under a CIA agreement.

B. Scope of Post-Award Disputes Covered

The disputes below are covered under this process:
a. Cost disallowances pursuant to a Grants Officer’s decision (e.g., specific disallowances under an
individual grant or as a result of an audit report);
b. Termination orders; and
¢. The final settlement amount under a termination.

C. Procedures

a. The recipient should submit a certified letter to the Agency’s Procurement Executive via the Grants
Officer noting the recipient’s disagreement or dispute and identifying the Agency’s Grants Officer’s
decision in question, giving reasons for the request for review and providing any other material
pertinent to the request.

b. The letter to the Procurement Executive must be postmarked no later than 30 days after the date of the
letter notifying the recipient of the decision in question. The time for filing a request for review is
strictly enforced and no extensions for the purpose of preparing it will be granted.

¢. The request for review need not follow a prescribed format; however, it must contain a full statement
of the recipient’s position with respect to the disputed matter and the facts and reasons in support of the
recipient’s position. Requests will be reviewed if the recipient submits new information (which was
unavailable at the time of the original decision); if an error in fact or application of Agency policy is
noted in the original decision; or improper procedures were followed in the original decision.

d. The Procurement Executive, will review or designate one or more individuals to review the matter.
One reviewing official will be at least at a management level equivalent to the official who made the
decision that is being reviewed. In no case, will the review be undertaken by any individual involved
with the decision or involved in recommending and/or monitoring the scientific and engineering
aspects of the project or responsible for negotiating and/or administrating its business aspects.

e. The designated individual(s) will review and consider all relevant information available. A report
which identifies the conclusion and recommendation will be completed within 30 days and forwarded
to the Procurement Executive or his/her designee for a final and unappealable written decision for the
agency. The Procurement Executive or his/her designée will communicate the decision in writing to
the recipient.

ARTICLE 20:

All research awards issued by the CIA are subject to the Federal Policy on Research Misconduct published in the
Federal Register on December 6, 2000 (65 FR 76260). The following definitions will be used when applying this

policy:

A. Research misconduct means the fabrication, falsification, or plagiarism in proposing, performing, or reviewing
research, or in reporting research results. Research misconduct does not include honest error or differenice of
opinion,

B. Fabrication is making up data or results and recording or reporting them.

C. Falsification means manipulating research materials, equipment, or processes, or changing or omitting data or
results such that the research is not accurately represented in the research record.

D. Plagiarism is the appropriation of another person’s ideas, processes, results or words without giving appropriate
credit.
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E. Research means all basic, applied, and demonstration research in all fields of science, engineering,

mathematics, education, linguistics, medicine, psychology, social sciences, statistics, and research involving
human subjects or animals.

Research institutions includes all organizations using Federal funds for research, including, for example,
colleges and universities, intramural Federal research laboratories, Federally funded research and development
centers, national user facilities, industrial laboratories, or other research institutes.

Research record is the record of data or results that embody the facts resulting from scientific inquiry, and
includes, but is not limited to, research proposals, laboratory records, both physical and electronics, progress
reports, abstracts, theses, oral presentations, internal reports, and journal articles.

Any allegation of research misconduct should be reported to the CIA Grants Officer

ARTICLE 21; REPORTING CLASSIFIABLE INFORMATION

A.

This award is intended for unclassified, publicly releasable research. The recipient will not be granted access to
classified information. The awarding agency does not expect that the results of the research project will involve
classified information,

If, however, in conducting the activities supported under this award, the principal investigator (PI) is concerned
that any of the research results involve potentially classifiable information that may warrant Government
restrictions on the dissemination of the results, the PI should promptly notify the awarding agency's program
manager,

The Recipient agreés to the following environment standards;

A.

Comply with applicable provisions of the Clean Air Act (42 U.S.C 7401, et seq.) and Clean Water Act (33
V.5.C. 1251, et seq.), as implemented by Executive Order 11738 (3 CFR, 1971-1 975 Comp., p799] and
Environmental Protection Agency (EPA) rules at 40 CFR part 15. In accordance with the EPA rules, the
Recipient further agrees that it will:
a. Not use any facility on EPA's List of Violating Facilities in performing any award that is nonexempt
under 40 CFR 15.5, as long as the facility remains on the list.
b. Notify the awarding agency if it intends to use a facility in performing this award that is on the List of
Violating Facilities or that the Recipient knows has been recommended to be placed on the List of
Violating Facilities.

Identify to the awarding agency any impact this award may have on the quality of the human environment, and
provide help the agency may need to comply with the National Environmental Policy Act (NEPA, at 42 V.S.C.
4321, et seq.) and to prepare Environmental Impact Statements or other required environmental documentation.
In such cases, the Recipient agrees to take no action that will have an adverse environmental impact (e.g.
physical disturbance of a site such as breaking of ground) until the agency provides written Approval.

ARTICLE 23; NONDISCRIMINATION

By signing this agreement or accepting funds under the agreement, the Recipient assures that it will comply with
applicable provisions of the following, national policies prohibiting discrimination:

A.  On the basis of race, color, or national origin, in Title VI of the Civil Rights Act of 1964 (42 V.S.C. 20004, et

seq.).

UNCLASSIFIED
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B. On the basis of sex or blindness, in Title IX of the Education Amendments of 1972 (20 V.S.C. 1681, et seq.)

C. On the basis of age, in the Age Discrimination Act of 1975 (42 V.S.C. 6101, et seq.), as implemented by the
Department of Health and Human Services regulations at 45 CFR part 90,

D. On the basis of disability, in the Americans with Disabilities Act.
TICLE 24;: CERTIFI ON,

The following Certifications, which have been executed by the Recipient prior to award of this agreement, are
hereby incorporated by reference:

A. Certification regarding Debarment, Suspension, and Other Responsibility Matters.

B. Certification regarding Drug-Free Workplace Requirements.
C. Certification regarding Lobbying.
ARTICLE 25: LIABILITY

The Agency cannot assume any liability for accidents, illnesses or claims arising out of any work supported by an
award or for unauthorized use of patented or copyrighted materials. The grantee institution is advised to take such
steps as may be deemed necessary to insure or protect itself, its employees, and its property.

This grant is sponsored by the Central Intelligence Agency, an Agency within the Intelligence Committee. To ensure
compliance with Executive Order 12333, dated 4 December 1981, (revised 30 July 08) the individual signing this
instrument on behalf of the academic institution is authorized by the institution to contract with an Agency within
the Intelligence Community.

ARTICLE 27; PRIOR APPROVALS
As appropriate, prior approval of the following deviations from budget and program plans are required:

A. The Grantee must consult the Program Manager in Block 15 of the Award/Modification document through the
AGO at the Administrative Office in Block 16 or the Grant Procurement Office in Block 6 of the
Award/Modification document before deviating from the research objectives defined in the grant proposal or
any sub-award, transfer or contracting out of substantive program performance under this award.

B. Support for the project may not continue without the active direction of the Principal Investigator approved for,
and identified in, this Grant. If the approved Principal Investigator severs his or her connection with the Grantee
or otherwise relinquishes active direction of the project, either permanently or for a significant length of time
(three months or more), the Grantee must either:

a. Appoint a replacement Principal Investigator with the approval of the Program Manager in Block 15
through the Grant Procurement Office in Block 6 of the Award/Modification document, or
b. Relinquish the Grant, in which case the Grant shall be terminated
¢. Extension for the expiration period of this Grant — The AGO at the Administrative Office in Block 16
of the Award/Modification document has authority to approve a no-funds extension request meeting
8l of the following parameters:
i. aone-time basis only; and

UNCLASSIFIED
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ii. for a period not to exceed 90 days; and
ili. where $50,000.00 or less of obligated funds remain to be expended.

In other cases, where a request }s outside one or more of the parameters, a no-funds extension can only be approved
with the concurrence of the Program Manager in Block 15 of the Award/Modification document. For any no-funds
extension to be effective, a written grant modification must be issued and signed by the AGO at the Administrative
Office in Block 16 under the circumstances above or the Sponsoring Office in Block 6 of the Award/Modification
document,

ARTICLE 28; DATA RIGHTS

A. All rights and title to data and technical data, as defined in 48 CFR 27.401, generated under this agreement shall
vest in the Recipient,

B. The Recipient hereby grants to the U.S. Government a non-exclusive, non-transferable, royalty-free, fully paid-
up license to use, duplicate, or disclose for governmental purposes any data, technology and inventions, whether
patentéd or not, made or déveloped under this Agreement.

C. The Recipient reserves the right to protect by copyright original works developed under this agreement. All
such copyrights will be in the name of the Recipient. The Recipient hereby grants the U.S. Government a non-
exclusive, non-transferable, royalty-free, fully paid-up license to reproduce, prepare derivative works, distribute
copies to the public, and perform publicly and display publicly, for governmental purposcs, any copyrighted
materials developed under this agreement, and to authorize others to do so.

D. The Recipient is responsible for affixing appropriate markings indicating the rights of the Government on all
data and technical dats delivered under the agreement. The Government shall be deemed to have unlimited
rights in all data and technical data delivered without markings.

ARTI : USING T. INF RESO

To the extent practical, the recipient will use the technical information resources of the Defense Technical
Information Center (DTIC) and other Government or private facilitics to investigate recent and on-going research
and avoid needless duplication of scientific and engineering effort.

UNCLASSIFIED
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TO:  University of Maryland

FAX #: (301) 314-8560
ORGANIZATION:
ATTN: Jill Frankenfield

TELWEXT:  (301) 405-4577

COMMENTS:

Ms. Frankenfield,

Attached is Modification 5 to Grant Number 2010*1058114*000. Since we are exerciging a
priced option your signature is not necessary.

Additionally, Article 13 of the Grant requires submission of quarterly financlal reports (FFR
425). We have not been receiving this report. Please immediately submit a report for the
period ending 31 March 2013. This reported can be submitted via emall to

If you have any questions, let me know.

Thank you,

Oy Change paged Beung gant”
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For questions regarding this modification please contac

Summary of Chanpes

The purposc of this modification is to txcrcise a priced option for the period 01 July 2013
through 30 Junc 2014. Specifically, this modification increases the Grant value and funding and
extends the period of performance. As a result, the following changes are made:

2.

Change Block 7 “Period of Performance” on Grant cover page from 12 July 2010 through
30 June 2013 by 12 months to 12 July 2010 through 30 June 2014,

Change Block 12 “Total Grant Amount” on Grant cover page from $240,000 by
$119,999 t0 $359,999.

Change Block 13 “Funds Obligated” and Block 20 “Accounting and Appropriation Data”
on Grant cover page Lo increase funding amount obligated from $240,000 by $119,999 to
$359,999.

Change Article 1, Scope of the Agreement, to:

a. Option Ycar (01 July 2013 through 30 June 2014) EXERCISED 20 May 2013
versus UNEXERCISED.

Change Article 5, Term of Agecement, from 36 months by 12 months to 48 months and
the period of performance from 12 July 2010 through 30 Junc 2013 by 12 months to 12
July 2010 through 30 Junc 2014.

Change Article 7, Fiscal Managcment, Section 7.2, Obligation to:

a. Increase the Government’s share for full performance of this award from
$240,000 by $119,999 10 $359,999. Additionally, the amount allotied and
available for payment is increased from $240,000 by $119,999 10 $359,999.

Change Article 8, Revision to Financial Plans, Section 8, Option to:

a. Option Year (01 July 2013 through 30 Junc 2014) EXERCISED 20 May 2013

versus UNEXERCISED.

All other acticles remain unchanged and in full force and effect,

UNCLASSIFIED
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UNCLASSIFLED
ASSISTANCE AGRERMENT
L. Award No. 2. Modification No. 3. Effective Date 4.
2010*1058114*000 00S 20 May 2013 Page 1 of 15
3. Awarded to 6. Sponsoring Office 7. Period of Performance
University of Maryland OlTice of Integrated Missions 12 July 2010 through 30 June
2014
8 Type of Agreement 9. Awnthority 10. Purchase Request or Punding Document No.
Grant X 31 USC 6304 and N/A
CDoopemivo Agreement 10 USC 2358
Other []
11. Remitance Address 12. “Total Grant Amount 13, Fumds Obligated:
See Article 4 Govt, Share: $359,999 ‘This action: $119.999
Cont Share: $0 Total: $359,999
Towal: $359.999
14. Principu) Investiguior 15. Program Manager I I6. Administratus
Dr. Alon Migdall
(301)975-2331
17. Submat Payment Roquesis to | 18, Paying Office 19, Submit Reports
Vendor Payments Same as Block 17 As Directed by the Technical Point of Contact
Ann: Mail Room
Address:
Washington, DC 20505
20. Accounting und Appropriation Data
Amount Obliguted: $359,999
21. Research Title and/or Description of Project
A High Rate Photon Fock State Generalor & Nurhhcr-Resolving Detector for Super Resolution
22. Tor the Recipicnt 23, For the Umled States of America
24. Signuature of Person Autharized to Sign 25. Signature of Granis/Agrecments (Officer
26. Name and Tite a7, Date Signcd 28. NemeofOffiere g  3on Signed

S

Girants Officer
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OPE OF THE AGREEMENT

The Recipiont shall perform a coordinated research and development program in accondance with the Recipient’s
techuical portion of the proposal entitied “A High Rate Photon Fock State Generutor & Numher-Resolving Detector
for Super Resolution™.

Eind Ycar (12 July 2010 - :
Govemnment's Share $120.000
Recipicnts Share (cash or in-kind) $ o0
Total First Year Agsecment $120000
WlM&M’ L= 13
Government’s Shure £120.000
Recipients Share (cash or in<kind) $§ o
Towml Second Year Agreement §120000

‘Total Government Shure of Agreement $240.000

MWMLF»MMW ED k 3
Go

vernment's Share £119,999
Recipicnts Share (cash or in-kind) $ 0
Towld Option Year Agreement $019.999

Grand Total Government Share of Agreement $339,999

ARTICLE 2: DEF, INITIONS

Parties - For the purposes of this Agreement, the parties arc University of Maryland and the United States of
America, hervinaler called the Government or the Agency, represented by the Central Intelligence Agency.

Agreemont -- The articles of this assistance agreement, Rescuorch Terms and Conditions (svinlable gt
mﬂwmmmmmmwmmmmo and its ultschments.

Regipicnt -- An organization or other catity Toceiving a grant or cooperative ugreement. For purposes of this
Agrecment, the Reciplent is University of Maryland,

Performance Year - Each consecutive twelvesmonth poriod from the cffective dite of this agreement Lhroughout the
lerm of the agresmen,

: ITRATIVE R

A. This Agreement will be adminixtcred in accordance with. and recipients shall comply with, the Reseurch Termy
and Conditions (available at hito: L8ov/py li 88i i the requirements of
the following OMB Clrculars which s incorporated herein by reference:

8. OMB Circular A-2/ now codificd at 2 CFR part 220, “Cost Principles for Educational Institutions™

b. OMB Circular A-110, Uniform Administrative Requitements for Grents und Agrecments with
Institutions of Higher Educution, Hospitals, and Other Non-Pruiit Orgunicstions now codificd at 2
CFR part 218

¢ OMB Circular A-122. “Cost Principles for Non-Profit Organizations”, sow codified a1 2 CER part 230

d.  OMB Circular A-133, "Audits of State, Local Governments, and Nonprofit Institutions” (27 Juae 03):
{revised 26 Juae 07) and

¢.  The Provisions of CIA Broud Agoncy Announcement No. ICPDP-2010-0001 » entitled <2010
Intelligence Community Pustdoctoral Research Fellowship Program.”
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P.I. Name: Dr. Alan Migdall
Department: Joint Quanmum Institute
Addross: Nutional Institste of Stendards and ‘Technology

Uaiversity of Maryland
100 Bureau Dr, MS 8441
Gaithersburg, MD) 20899-844 |
Phone; (304)975-2331
Fux: (301) K60-5700
Emall; migdall @nist.gov

AOR Name: Jill A, Prankenfield

Title: Contruct Munager, Office of Research Administration & Advancement
Addroas: 3112 l.ce Building
University of Marylund
College Park, MD 207424111
Phone: {301) 405-4577
Fax; (301) 314-9569
Email: ifranken®@umd.edu

ARTICIE S: TERM OF THE AGREEMENY

The project has been approved on scienlific/cchnical merit for 36 months. The penod of performance s 12 July
2010 - 30 June 2014,

The key personne! listed below must be empldyed with Univensity of Maryland at the time of award and shall be
maintuined, to the maximum extent possibic, throughout this ugreement. Should changes be nocessary, University of
Maryland shall notify the Agency Grants Olfice (idenufied in Block 6 of the luce puge) in writing of the proposed
substitute(s) within 30 days of the change in arder b obluin spproval of the substitution from the CIA Program
Manuger,

KEY PERSONNEL:

Principal lnvestigator: Dr. Alan Migdall
Feliow: Boris Glebov

ARTICLE 7.

7.1 Restrictions of the Use of Government Funds

Government fundx provided under this Agreement must be allocated by the Recipient cxclusively for the execution
and operation of the Agreement Scope. Covernment funds shall not be utilized o suppost the Recipient's operations
or administrution unrelated to this Agreement.

7.2. Obligation

In no case shall the Government's finuncial obligation exceed the amount obligaied on this Agreement or by
amendment to this Agreement. The Government's share for full performance of this award is $359,999, OF this
amount, $359,999 is alloticd and aviiluble for payment. This geant is fully funded, ‘The Government is not obligated

UNCILASSIFIED
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i. Appuint a replacement Principal Tnvestigator/Postdactorsl Fellow with the approval of the
Program Manager, or
li. Relinquish the Assistance Agreement, in which cuse the Agrecment shall be terminated.
lii. Change the recipient inkiitution’s cost share amount reflected in the spproved budpet
iv. Use human subjects or vertebrate animals
V. Require no cost extensions exceeding 12 months
Unless otherwise dirceted by the Grant Officer, any vnexpended bulance of funds which remains ut the end of
uny funding period, excepi the final fundipg period of the grunt, shall he curricd over o the neat [ unding period,
and may be used to defray costs of any funding period of the grans, This includes allowing the carryover of
{unds 1o the second and subsequent years of o multiple year grani. This provision also applies to subcontraciors
performing subsluntive work under the grunt,

SPECIAL CONDITIONS: N/A
OFTION

The Government nay extend the Lerm of this grunt by iusuing u unilaters! modification.

ion Year 3- 2
Government’s Share $119,999
Recipicats Sharc (cush or in-kind) $ 0
Total Option Year Agreement $119,999

ARTICLE 9: [INVENT 1ONY

A,

E.

The cluuse entitled "Rights to Inventions Made by Nonprofit Organivations snd Smull Business Fiems,” (37
CFR 401) is hereby incorporated by reference und the clauses in paragraph 401.14 arc modificd as follows:
replace the word “contractor” with "Recipient™; repluce the words “agency,” “Federal Ageacy” and "foading
Federal Agency” with "government”; replace the word "contruct” with "agreenient”; delete paragraphs (gK2).
(8X3) und the words “to be performed by a small business firm ur domestic nonprofit organization” from
paragraph (8)(1): paragraph (1), Communications, point of contict on matters relating w this clause will be the
CIA Grants Officer

The Recipicnt shall file Invention {Patent) Reports as of the close of the performance vear and at the end of the
terin for this Agreement. Annuyl reports are due 60 days afler the end of each year of performance and final
repots arc duc 60 days afier the expiration of the final performance period. Negative reports are also required
The Recipicnt shall submii the original and one copy to the Grants Officer.

Final payment cunnot be made nor can the agreement be closed out until the recipient delivers to the
Government all disclosures of subject inventions requinud by Lhis agrecment, an acceptable final report pursuant
) article 12 entitled “Annua! und Final Technicol Repores,” and all conlirmatory instrumenty.

All righus and Utle to data and technical data, as delined n 48 CFR 27.401, genurntod under this sgrecmoent shall
vest in the Recipient,

The Recipient hereby grants to the U.S. Government 8 non-exclusive, non-transicrable, royally-free, {ully paid-
up license to use, duplicate, or disclose for govermnmental purposes any data. technology and inventions, whether
paienied of not, made or developed under thix Agreement.

The Recipicat reserves the right to protect by copyright original works developed under this agreement. All

such copyrights will he in the name of the Recipicnt. The Recipicnt hereby granis the U.S. Government s none
exclusive, nun-transferable, royalty-free, fully paideup licenss 1o reproduce, prepare derivative works, distribute

¥
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1. Award No, 2. Modification No. 3. Effective Datg 4.

2010*1058114*000 006 31 March 2014 Page 1 of 15
5. Awarded to0 6. Spousoring Office 7.  Period of Performance

University of Meryland Office of Iniegrated Missions 12 July 2010 through 30 Junc

‘ 2014

8. Type of Agreement 9. Authority 10. Purchasc Request or Fuading Document No.

Grant [X] 31 USC 6304 and N/A

10 USC 2358

11, Remittance Address

12. Total Grant Amount

13. Funds Obligated:

(b)(3)

Amount Obligated:

Sce Article 4 Gowt. Share: $359,999 This action: $0
Cost Share: $0 Total: $359.999
Total: $359.999
14. Principal Investigator | 1S5. Program Manager 16. Administrator
Dr. Alan Migdall
{301) 975-2331
17. Submit Payment Requests o | 18, Paying Office 19. Submit Reports
Vendor Payments Same as Block 17 As Directed by the Technical Point of Contact
Attn: Mail Room
Address
Washington,
20. Accounting and Appropriation Data

21. Rescarch Title and/or Description of Projoct

A High Rate Photon Fock State Generator & Number-Resolving Detector for Super Resolution

22. For the Recipient

23. For the United States of Amcrica

24. Siguature of Person Authorized to Sign 2

26. Name and Title

27. Date Signed

28. Name of Officer

W

[ 2 s R w
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For questions regarding this modification please contac/
Summary of Changes
The purpose of this modification is to change the Program Manager from to

. and update the grants office and invention reporting address. As a result, the
following changes are made:

1. In Block 15, the Program Manager is changed from
The phone number is changed from

2. In Article 4, the Central Intelligence Agency Grants Office and Invention Reporting
address is updated to:

| OIM Contracts

| Washington DC 20503 |
Email address, phone and fax numbers remain the same

3. In Article 4, the Program Manager and contact information is changed as follows(mailing
address and fax number remain the same);

Program Manager/
Technical Point of Contact
Phone

Email

]

Firom ] To ]

All other articles remain unchanged and in full force and effect.

UNCLASSIFIED
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e. The Provisions of CIA Broad Agency Anncuncement No. ICPDP-2010-0001, cntitled “2010
Inteiligence Community Postdoctoral Research Fellowship Program.”™

B. Should there be any inconsistency between the special conditions contained in the Articles of this agreement
and the Research Terms and Conditions, the Articles of the agreement shall control. Should there be any
inconsistency between the Research Terms and Conditions and any special conditions contained in the CIA
Broad Agency Announcement, guides, brochures, etc., cited or included by reference in the agreement, the
matier should be referved to the CIA Grants Officer for guidance,

Atn:

Address: niracts
Washington, DC 20505

Phone:

Fax:

Email:

I Point of

Central Intelligence Agency Program Officer

ATTN:

Address: Washin

Phone:

Fax:

Email:

Government Pavment Qffice

iInvoices shall be submitied using the Internet Pavment Plaform (IPB). If the Grantee is not registercd in IPP, the
Grantoe shall call the Vendor Scrvice Center on ithis two weeks of grant award to register. ltems

needed to facilitate registration include: a valid grant numbcer and the name, phong number, and e-mail address for
the Grantee's point of contact. The Grantee may make inquiries regarding invoices to the payment office on |

If the Grantee is unable to submit a payment request in electronic form, or the Agency is unable to receive 8
payment request in electronic form, the Gramtee shall submit the payw request using a method mutually agreed to
by the Grantee, the Grants Officer, and the payment office.

Bt portin

Grants Office '

Address: OIM Contracts '
Washington, DC 20505

Phone:

Fax:

Email:

UNCLASSTIFIED
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FRO DATE: 31 March 2014 (P)(3)

NO. OF PAGES: (INC.
FAX COVER SHEET) 4

FAX ¢

TO:  University of Maryland
FAX & (301) 314-9569
ORGANIZATION:

ATTHN: Jill Frankenfield
TELWEXT: (301) 405-4577

COMMENTS:

Jill,

Attached is unilateral modification 006. Only change pages are being sent and no signature is required,
Please let me know if you have any questions.

Thank you!
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V
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ASSISTANCE AGREEMENT
1. Award No. 2. Modification No. 3. Bffective Date
2010*1058114°000 o7 31 March 2014 Page 1 of 13
5. Awarded to 6. Sponsoring Office 7. Period of Performance
University of Maryland Office of Integrated Missions 12 July 2010 through 31
December 2014
8. Type of Agreement 9. Authority 10. Purchase Request or Punding Document No.
Grant X 31 USC 6304 and N/A
Cooperative Agreement 10 USC 2358
Otber [}
11. Remittance Address 12. Total Grant Amount 13. Funds Obligated:
See Article 4 Govt. Share: $359,999 This sction: $0
Cost Share: $0 Total: $359,999
Total: $359.999
14. Principal Investigator 15. Program Manager 16. Administrator
Dr. Alan Migdall
(301) 975-2331 (b)(3)
17 Suboit Payment Requests to | 18. Paying Office l 19. Submit Reports
Vendor Payments Same as Block 17 As Directed by the Technical Point of Contact
Attn: Mail Room
Washington, (b)(3)
20. Accounting and Appropriation Data
Amount Obligated: $359,999
71. Research Title and/or Description of Project
A High Rate Photon Fock State Generator & Number-Resolving Detector for Super Resolution
22. For the Recipieat 23, For the United States of America
Qollean. Aredloy (b)(3)
24, Signamure of Person Authorized to Sign 63, UL s poss s s ng -
26. Nazae and Tite 27. Daze Signed 28. Name of Officer 29. Date Signed
Takela . Bradiey, Contract Menager
reiyrmerenol I | 57 [ (Y
S 2 (b)(3)
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For questions regarding this modification please contact
Summary of Changes

The purpose of this modification is to extend the period of performance by 6 months at no
additional cost to the Government. As a result, the following changes are made:

1. Change Block 7 “Period of Performance™ on Grant cover page from 12 July 2010 through

30 June 2014 by 6 months to 12 July 2010 through 31 December 2014.
2. Change Article 1, Scope of the Agreement, to:

a. Option Year (01 July 2013 through 31 December 2014) EXERCISED 20 May

2013.

3. Change Article 5, Texm of Agreement, from 48 months by 6 months to 54 months and the
period of performance from 12 July 2010 through 30 June 2014 by 6 months to 12 July

2010 through 31 December 2014.
4. Change Article 8, Revision to Financial Plans, Section 8F, Option to:

a. Option Year (01 July 2013 through 31 December 2014) EXERCISED 20 May

2013.

Al other articles remain unchanged and in foll force and effect.
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TbeRedpMshallp«fmmaeoordhmmdmeamhmddwdopmemmommmmordm with the Recipient's
technical portion of the proposal entited “A High Rate Photon Fock State Generator & Number-Resolving Detector
for Super Resolution”.

£ 10 — 2

Government’s Share $120.000
Recipients Share (cash or in-kind) $ 0
Total First Year Agreement $120,000
Second Year (12 July 2011 — 30 June 2013)
Govemnment’s Share $120,000
Recipients Share (cash or in-kind) $ 0
Total Second Year Agreement $120,000

Total Government Share of Agreement $240,000

_'A'.‘ o ? E70d B i o3 8 SRR £ B
Government’s Share $119,999
Recipients Share (cash or in-kind) $ O
Total Option Year Agreement $119,999

Grand Total Goverament Share of Agreement $359.999
ARTICLE 2: DEFINITIONS

Parﬁee—PordwpurposesofthisAgeemen&.dmpaniesmUmmsityofMarylandandtheUniwdSmeso&
Amuie&hudmﬁacdbdtthovmeﬂmmeAgwcy,mprmmdbytbeCmuﬂlmdﬁgcmc Agency.

Agreeraent -- The articles of this assistance agreement, Research Terms and Conditions (availsble at
1sf sovipubs/policydoca/ric/termssidebyside.pdf) and its sttachments,

iltre

Redpiem-Anorganimﬁonowomuenﬁtymdvingagramormpaaﬁveagrmm For purposes of this
Agreemnent, the Recipient is University of Marviand.

Performance Year - Each consecutive twelve-month period from the effective date of this agreement throughout the
term of the agreement.

A. This Agreement will be administered i accordance with, and recipients shall comply with, the Research Terms
, 5. sovipubs/policvd ssidebvside.pdfithe requirements of

a. OMB Circular A-21 nowcodiﬁedat2CFRpaxt220,“CostPﬁn;;ip!es for Educational Institutions™

b. OmChcule-llo.UnﬁomMminimﬁveRequkemsfmemsandAgmemnwim
hsdmﬁomofﬂimﬁdmaﬁm,ﬂospmmomﬂomhoﬁtommiuﬁmnowoodiﬂedaz
CFR part 213

c. OMB Circular A-122. “Cost Principles for Non-Profit Organizations”, now codified at 2 CFR part 230

d. OMB Circular A-133, "Audits of State, Local Governments, and Nonprofit Institutions” (27 June 03);
(revised 26 June 07) and
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PL Name: Dr. Alan Migdall

Department: Joint Quantum Insttute

Address: National Institute of Stapdards and Technology
University of Maryland
100 Burean Dr, MS 8441
Gaithersburg, MD 20899-8441

Phone: (301) 975-2331

University of Marylaod
College Park, MD 207424111
Phone: (301) 405-4577
Fax: (301) 314-9569

meprojecthasbeenapptovedonscimdﬁdwdmicalmﬁtfor54montbs. The period of performance is 12 July
2010 - 31 December 2014.

mnypasomclﬁswdbelowmustbeemployedwimUnivetsityofMatylandatdxeﬁmeofawmwshaﬂbe
maintained, to the maximurn extent ible, throughout this agreement. Should cbanges be necessary, University of
Marylands!nﬂmdfytheAgcncyGramsOfﬁoe(idwﬁﬁedinBlockﬁofmfmepage)inwriﬁngofmeproposed
snbsﬁﬂ:ﬁe(&)within%daysofmechangeinmdatoobtainappmvalofmesnbstiwﬁonfromtth!AProyam
Manager.

KEY PERSONNEL:

Principal Investigator: Dr. Alan Migdall
Fellow. Boris Glebov

ARTICLE 7: FISCAL MANAGEMENT

7.1 Restrictions of the Use of Government Funds
GovmmzmﬁmdsmvidzdmdenhisAgwnentmustbeanocatedbymeRec!piemexclusivelyfortheexecuﬁon
andopemﬁonoftheAgreememSoope.chmmwfmdssbaumtbeudﬁzedtosupponmekodpimt‘sopmﬁons
or administration wnrelated to this Agreement.

7.2. Obligation
InnocaseshaﬂmcGovmmenrsﬂnamiuobﬁgadonexmdtheamoumobﬁgamdonﬁﬁsAgmemenwrby

amendment to this Agreement. The Government's share for full performance of tus award is $359,999. Of this
amozmt.$359.999isanoaedandavailableforpaymentThisgramisfullyfunded.'fhe(}ovmuumisnotobligaﬁed
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i Appohtamphcemmt?ﬁndpﬂhmdgamrl?ostdmml&nowmmtheappmvalofm
Program Manager, or )

i RglinqnishtheAssismmeAgmemennmwhichcasetheAgeemeMshanbemnam

. Ctnngemmcipientinsﬁmn‘on‘scoaslmeamouNNﬂwwdintheappmvedbudget

iv. Use human sobjects or vertebrate animals

v, Requimnocosteansionsuceedinglzmomhs

D. Unlasomawixdhwwdbymthmofﬁw,mymxpmdedbdmofmndswh&chmmﬁmatmeendof

anyﬁmdingpuiod.excepttheﬁnalfundingpeﬁodofthems!nllbewﬁedovertothenextfmdingpuiod,
andmybemedmdeﬁaymofmyfnn&ngpaiodofdxmlﬁshchdesmommemymof
ﬁmdsmmesmmﬁandmbsequm:yeanofamulﬁpkywmThisprw'sionalsoapplieswwboonuam:s
perfomhvgmbmnﬁveworkund«thcm

E. SPECIAL CONDITIONS: N/A
F. OPTION

mGovmmemmayeandmemofdﬁsmmbyisaﬁngauniMmodiﬁcaﬂon.

Recipients Share (cash or in-kind) $ 0
Total Option Year Agreement $119,999
ARTICLE 9; INVENTIONS

A The clause entitled "Rights to Inventions Made by Nonprofit Organizations and Small Business Firms,” (37
CFR401)ishuebyincofponmdbynfemmmeclaminpamgaphWLMmmodiﬁedasfollows:
replace the word "contractor” with "Recipient®; replace the words "agency,” *Federal Agency” and "funding
Federal Ageacy” with 'govanmt";mplwemeword"oonm" with “agreement”; delete paragraphs (eX2).
(_g)(3)mdthzwoxds"mbepexformedbyamanbnsinessﬁmordomsﬁcmnproﬁtorgmﬁzaﬂon'fmm
paﬂlﬂph(x)(l):pmmpb(l),ammkaﬁon&pdntdcmmtmmmnhﬁngwmisclmsembethc
ClA Grants Officer

B. Thechipientshanﬁlelnvendon(Patcnt)Reponsasafthedoseofthepufoxmanmyearandatmemdoﬁhe
term for this Agreement. Anmmmpommduewdaysaﬁumemdofmhywofperfomanoeandﬂnal
chmsareduewdaysaﬁmtheexpimdonoﬁhcﬂmlpufomamepaiod.Negaﬁverepommalsorequﬁed.
TthecipimtshansubuﬁtﬂnoﬁginﬂandonecopymtheGmmOfﬁw.

C. Fmﬂmymmmbemdemrmdwwudosedmmmemdpimtdeﬁmmme
Govemmentalldiubsmofmbjeahmﬁonsmlﬁredbymisagxmnmawapmbhﬁwmponpmmm
1o axticle 12 entitled ~Annual and Final Technical Reports,” and all confirmatory instruments.

D. Anrighxsandtitleuodataandwchnimldam,nsdeﬁnedin48CFR27.40!,gmmdundaxhisagumentshall
vest in the Recipient.

E. The Recipient hereby grants to the U.S. Government a non-exclusive, non-ransferable, royalty-free, fully paid-
uplioensewuse,duplimm.ordiscloseforgovmcnmlpmposﬁmydam.wchnologyandinvendom,whether
pawntedornot.madeotdevelopeduwerthisApemm.

F. mkodﬁentmmmﬁmwmmbymmoﬁmmwwwmw All

such copyrights will be in the pame of the Recipient. The Recipient hereby grants the U.S. Government a non-
exclusive, non-transferable, royalty-free, fully paid-up license to reproduce, prepare derivative works, distribute
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ASSTFIED
FACSIMILE TRANSMITTAL
FROM DATE: 8 may 2014
NO. OF PAGES: (INC.
FAX COVER SHEET) 6
FAX #

TO: University of Maryland
FAX #: (301)314-9569
ORGANIZATION:

ATTN: Jill Frankenfield
TEL#HEXT: (301) 406-4577

COMMENTS:
Ms. Frankenfield,

Attached is Modification 7 to Grant Number 2010*10581 14*000. Please sign the cover

page and retum it to me at

I you have any questions, let me know.

Thank you,

INCTASSLE AL
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Highvare
A photon counting detector that can count the number of photons in a single optical pulse
opens up a number of measurements that are not possible without that capability. The
transition edge superconducting microbolometer (TES) is now offering such capability
and doing so with very high (95%) detection efficiency. We will use this detector for
measurement beyond the conventional optical limits. One scheme using the TES’s
capability along with a coherent source will push image resolution beyond the usual
Rayleigh limit. Another scheme uses the TES’s number resolving capability along with a
photon pair source to create high photon number Fock states which can be use for
additional resolution enhancement where the resolution can scale like A/N where A is the
wavelength of light and N is the number of photons in the state.

To make the high photon number Fock states, we use the number resolving capability of
the TES along with the basis of many heralded single photon sources to produce N-
photon sources. That will be done using a typical pair source such as produced by
parametric down conversion and instead of heralding at low rates on the occasional single
photon, we will herald on N-photon events that the TES can detect. This will be the basis
of a high rate N-photon source for the enhanced resolution measurements.
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