Approved For Release 2002/07/12 : CIA-RDP78B04747A002700020041-6
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%gg& OF INDEX OF REFRACTION CF LIGUID TO S"B?E?REES DIFFRACTION SPECTRU?I STAT

Tests were wede on & single semple of cach of 5 films, & Ronchl grating was
printed on ecach sampie and then bleschad off 8o as to leave 2 transparent thickneas
gsxating in che emilslon. Yben placed in the pegative plane of & coberent iighe
enlarger ( A= 63284 ) the grating csused a dtffraction Bpectrum, the intensity

of which was determined by a suitable photocell. Liqeide of varicus indices of
vafvaction were applied to the Film {both sides) zo suppress the gpectrum; the
resulis were as follows: ‘

BUGGESTED
INDER POR GREATEST USEFUL RANGE
FILN TYRE SPECTRUH SUPPRESSIOR {CURVES FAIRLY FLAT)
2., 4400 1.66 1.62 o 1.70
B.K. 54401 1.36 1.32 to 1.42
B.E. 5604 1.58 1.5 to 1.62
B K. 5401 1.69 (Approx) H/A
Z.K, B4OL 1,58 1.56 to 1.62
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COHEREHNT LIGHT ENLARGER AND SPATIAL FILTER

3ud Progress Report: 13 Aug to 9 Sept 63

The breadboard enlarger has been lined up with lens
#1 and enlargement have bzen made in coherent light, These
enlargenents show the gensral characteristics to be expected,
Tthe various artifects are baing traced by further experimentation
which Ls currvently in progress. A break down of the F&mera
and shutter bas caused some delay.

The opticzl design for the prototype has been completed
for lens #1, bat the design for lens $2 is not yet complete.
Lens #1 design calls for s‘x spherical clements and should
therefore be much eagior to fabwicate chan an aspharic lens design
which had been anticipated in zhe propeosal. Lemns #1, the two
collimating lenses, tha two cell windows, and a plete fer the
spatial filter plane were released for optical fabrication,

The opticsl design for lens #2 of the prototype is not
yet complete because the optical designer has becn unable to worh
on it; If lens #2 is a simple lens (and this 4is expected) anothor

 two weeks delay should not affzct the schedule., However, the

absence of a design is delaying the opto-mechanical layout, ecell
fabrication, and those mechanical design aspects contingant on i,

The engireering anslysis and customer review, which is
scheduled Tof the week of 23-27 September 1s tentatively scheduled
fox 25-26 September.

10 Seprembar 1963
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COHERENT LIGHT ENLARGER AND SPATIAL FILTER

2nd Progress Report: 9 Jul to 12 Aug 63

The breadboard enlarger has been set up exucept for lLens #1,
Without lens #1, the spectrum is formed by lLens #2, and this spectrum
was vsed to find the corrvect ligquid index for cach of the five films
so far provided by the customer, using bleached Ronchi gratings.

& L6-inch focal length collimator objective is now being
used as a temporary substitute for Lens #l. This will be used te
find approzimate exposure and focus, and to make trial enlargements of
test images, which have also been printed ¢n the supplied film,

Lengs #1 for the breadboaxd is now in the final stages
of figuring and its latenesgs, if held to one more week, will not
affect schedule,

The optical design for Lens #1 and Lens #2 of the Prototype
is now due one week late, but the Optical Deasigner is working through
vacation, By some schedule manipulation, we can probably absorb one
further week of delay without prejudice to final delivery,

A trial spatial filter was made, but has not yet beean fully
avaluatad., As it appears to bz frregular, improved coating jligs are
baing fabricated.

Some of the required film kas not been provided, and this
has necessitated "borzowing" from other Special Projects £ilm,

STAT

12 Auvgust 1963
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Chanpe of Befractive Index with Temperatura STAT

In a receat technical meme® 1t was staced that 48 & result of ¢he Loren=z-
Lorenz law

5‘3;% + (comstant) x demsity, ' (1)
né4

the coefficient of index of refraction, n, variation with temperature, @
was

4, 2
%ﬂ = B (2.;;;@..&- | (2)
i i 1]

whare 8 18 the volume thermal expawsion ecoefficient of the liquid.

The purpose of this memo is to eall attention to the fact that the Lorenz-
Lorenz law 18 not gccurately valid apd thae, there fore, Equation (2 1s subject
to error. To illustrate thig W& consider experimental data for water and
99+% pure Ethyl alechsl, at 20°¢.

4 2 pradicted’ ebservad
Material B g—;’%w;g 4 *a'dg' %‘
-4 » "‘"4 | még

Hater 1.333 0.368 2.07 x 10 «0.76 x 1¢ 1.0 x 10

5 . "3 -DL} ""3‘
Alcohol 1,360 0.405 1.12 x 10 ~4.5 x 1D ~4 .06 2 10

o STAT

*MDR-106

{note typographical ¢rror in ¥q, 1)
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valuee of n, 8, and . f :
s 8, ohsarvad dn/dd sve taken from the hewndbook of

TS i:x E 6‘-‘ Ph p ] ic& (322‘2& }'.i ’..‘ j /‘{ﬁ & 1 e T Y ) BX ij » 1 of 7] ?’
% Erdl S i o £ can Iy % B &4 3 i i
V o be | g | 3 # $1-28 2 BLZOY L% le}t aﬁ.&ﬁt but

T invalidity of the Loreos-iac "
: A Lorean-lotenz PlauY ariese or i3
- AT arigee from guantim meel
| jevalldity of th . s 1 cinanical
izils:z :«;tw;zan f(ﬁ‘,aeasnt atomg {or molecvles). Ip gol ide the coupling is
34 e R Lew 12 wary poor, In eses ' 1ig N
Y 208, Imn gossn the law is good ¥ 1
s the. fa var ~or g X% goad, In liguida, the
; ‘:c:{r 18 interwediate, sad ome wight excect thet accuraey would bayim rovad
P h - e e o ¢ g % ¥ 4 T . ” & - L SO A
oo ?féfifuﬂ@ﬁ&gpro.&.cm&d the liequidis boilivg point. This could exgﬁ.afi
Sonom LAUTG) prediction abowm fp hate “or - :
; 2 L8 netter for aleohol thap wers f
| oe (207C) n abav , vater, although
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CHANGE OF LIQUID'S REFRACTIVE INDEX WITH TEMPERATURE

irn many coherent optical systems, it is dasirsble to have
iiquid gates in which objects of non-uniform thicknens are immersed
in a licuid baving the same refractive index. Thus, for instance, only
transparency differences recorded om film will affect ¢he transmitied
iight and the thickness irrvegularities will not alter the optical phase,
decause the refractive index is temperature sensitive, it may be necessary
Lo control the temperature and/or temperature uniformity of the liquid;
and for this reagom, the change of refractive index with tenperature for
a2 liquid was investigated.

The Lorenz-lorentz lawv states

2.)
iz "

where n is he refractive index, (9 the density, and ¢ a comstent. If
% is the temperature, and 6 the coefficient of cubical (volume) “xpansion,

dnw dn df
dd  Jdf de

) { .e;‘f.é?;‘a%%,;m&} {“’(f"é }

o+ 02 -2
- é? & n *

L™

Thus, dn/de, a quentitcy which 1is seldow tebulated, can be evaluated in
re¥ms on n and {é, botk of which are commonly tabulated. The bricketaed
rexm has been avaluated:

mo= 1,0 1.1 1.2 1.3 1.4 1.5 1.6 1.7
dracketed term » O 0.10 0.21 0.33 0.45 0.59 0.74 0.91
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21 Gctober 1963

ERBATA SHEET
for

TECENICAL MEMORANDUM STAT

CHANGE OF LIQUIB'S REFRACTIVE INDEX WITH TEMPERATURE

The second paragraph should read:

The lLovenz-lorentz law etates
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reporting requirements. ' I believe it will help you follow our progress
to receive these, so.we will plan to send you future ones as well.

Sanf
This progress report was prepared to satisfy internal

8 July 1963

W

Milt
COUERENT LIGHT ENLARGER AND SPATIAL FILTER 10 Jul 63 STAT
M

Progress Repore: 1 Jun to 8 Jul 63

Project assipnments were made ag

.. The only task not on or ahead of schedule is the febricatiom
of the breadboard lens (#1), the start of which was delayed one weak
awaiting the optical design. If the Hanufacturisg Departmsnt can complate
its work on this leas in six instead of the originally esiimated soven
veeks, we will ba back on schedule by the ninth week, Othervise, we may
need to use overtime during the bresdboard test phase (10th~i6ch wesks)
to recover the week delay, The two condenser lenses are progressing
satisfactorily in the Optical Model Shop.

The custcmer has furnighed & T-5 lens a8 required, and has ocur
order for the gequired film, Also, the customer has previded some
Teports on previously contracted spatial filtering which apparently was
not very successful; and we will aveid those pitfalls, A soft plastic
which the customer believes may be useful instead of a liguid gite
vas shown to us and is to be investigatad experimentally.

» Oxders have been placed for the prototype raw glass (oversiza),
the breadboard optical bench, shutter, pinkoles and several gate liquids,
The laser and plame-parallel disks are already on hand,

. The breadboard will start to be set up in the STAT.
"green room" during the next month,

STAT
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Stendard Dist, /
External Dist, - JC, GT
JP, ELT
Cust/Contr (2) via CMH
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