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: ‘~ v»BSSR/ Phyaica - Spactrophotanatxy
'cana 1/1 Pub, 13 - 28/62

l mployment of the: spsetrophotometric mat.hod !’or the at.udy ot the chemical
eansitization ot’ phot.o emulaiona _ )

?0!'1“‘-1581 3 Izv. AN ..SSR. Sar. 1‘15. 18/6, 689-690, }lov-Dec 1954

ibstract 1 A differential ppactrophotomtric method, developsd by Ye. A. Kirillov was
utilized for the first time for the study of centers formed during chemical,
reduction and sensitization processes of silver bromide emulsions, The
sensitization was-accomplished by immersion of the layer in a hydrazine solu-
tion, The effexts of sensitization and aging vere determined spectrophoto-
motricaily and then compsred photographically for Lhe purpose of determining
tho light sensitivity of the emulsions, HRssults cbtained are briefly des-
cribed, ~One. USER- rafimme {1951). - Graph,

Imbtitut‘l.en ‘T).e I, 1. }!achni.kov St.ate ﬂnims.ty, Physics Inst,, Odessa
Submitted & sue00
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CHIBISOV ATV, T '

BB Usse/Chemistry - Physical chemistry -

.Gard 3/ Pub, 22 - 27/88 - | o

B8 ,uthors @ Kirillov, E. A.; Brown, Zh. L.; and Chibisov, K, V., Memb.Corres. of AN SSSR
R - Title _ 3. Study of the chemi_calhég‘ns‘itizat:’lon of photo emulsions. Effect of the re-
L . .duoing sgent., - . : o ' -

| Periodicel : Dok, AN SSSR 98/3,.427-430, Sep 21, 1954
B ibstract  : Reduction sensitization ‘éxperiments by treating a Lippmann AgBr emulsion in
: the form of layers applied on glass slides, with a hydrazine (NoHj * H,S0,,)

solution, are described. The absorption spectrun of the emulsion layer,
treated in a hydrazine solution, was measured and the results are shown in
graph. It was found, on the basis of spectrophotometric measurements, that
the physical essence of sensitization with hydrasine consists in the fcrma-
tion of silver centers which increase in mumber and size during increase in
concentration of the solution. Three USSR references (1948-1953). Graphs,

InlstitutionTheII. Meehnikov State University, Physice Institute, Odessa

Submitted ¢ May 6, 195k
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UL A Invesdgation of tho chenleal aensitization of « phold- Lo

4

Lraphic omulslon, Tho effetts of ¢ompounds with lablle -
Tediwr, TR AL Nl 21 L Beona, amd KLV, Chibisov
(b7, Mechnikov Siate v, o). Poktady Akad.
Aank 8882002, 15D 0201055 of ) Co1 40, Jo = i
The tole of Bilile' S 0 the chem, sensitization of photi-

prapiie enntliions wies stedised by the same Mpretiophioin. Pl
sitetiie mthod s wed by the authors fo investigate sedaes , }
tion seasitiendon {1049, 12004y, - Thin Liyers of Lipp- T

wiistt AgBr vnnision were troatud for-§ min, at 207 with
sains. of ddmpea cantg, 0.2 X 1077 and 0.3 % 1% molesl
SCompirosnn of absorption spectes seintion with photes
Fgryphis properties Pidicates tha formation of new uctivity
evaters i adk, solnsl, shmitar-In, propertivs to those formed
by NG When the Lippntann tinuolsion was treated with
thiourea ot its own pll, an “faverted”” spectrum of fine
struzture. was obteised,” indicating a destruction’ of the
- primary centers, With ' thisures conen. of 0.3 X 1178
ol ight-senitivity of thie eamsleion wis samciviig inceoaseld,
b with (03 % 10 Y annbe/boal shopped ioabiiost (L Sonws
suppionvitaty assuimptions ~me” siggestal to o Alichell's
couceptien of - “positive hofe® " traps us. coutributing to
light svrsitbvity (Evaus und Mitchell, C.A. 48, 800755 - Ag
centers formed in the nanmst emiision are forined iiriug
the iuitic) sipening prinvipally inside the erystals and act

as the aceeptors of the-“positive bioles"” and of the Br atoms. |

Reiatively large amorphic Ag centers, Jocated  principally o

oii_...0On the sudace, .are the occeptors of the photoelectrons. .

N While both kinds of centers are photoactive, they differ in

" thelr functions. ' The role of 8§ compds. {and of N:H,) con-

sists in the scceleration of the chem, ripening at the cost of -

- an.increased conen. of at. Ag centers. - W, M. Sternberg

APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000308730010-9"



"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000308730010-9

CHIBISOV, K.V,
*Principles of the theery ef phetegraphic procasses.” 2 ed. 1AM,
Xatushey and V,I.Sheberatov. Reviewed by l;c},libhov. Zhur.nsuch,
1 prikl, fot. 1 kin., 1 no,1:77-78 Ja-¥ '56, (\aRs 9:10)
(Phetegraphic chemistry)(Eatushev, IA.M.)(Sheberstev V.I. )
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Crinisov, K.V
Catggory : USSR/Optice. - Bessntifile Pt o grarty K-11

Abs Jour : Ref Zbur - Z4:iis. N- L, 3957 N 2658

Author : Brouc, Zh.T., &=illev, Te.A., Caibisov, K.V.

Inst : Physics Imst. o the dizsea Unlv. UGBS

Title + Opectropdoloms’ tio Trvestigetioo. of Coemicel Sansitization of Fnotographic
Boulsicus.

Orig Pub : Zh. meuck. i piki. fitegs, 1 kinemategr., 1956, 1, No 2, 98-110

Abstract :.Chemicsi eszitizatiss was studiel with layers of Lipman emlsion, first
processsl 1. & silatior ~f bydraziza tiz chloride, thiourea, or thiozinamine

at 20° for 10--30 mizztes. After the lsye~ was washed and dried, the ab-
serptics spestrum was dateradnsy with s doubie monochramator from the ratio

to the w.processed layer iz ths 200--800 mu regicm, with intervals of 2.5--5

mu {usicg tos Kirillov methel). To dstermipe the photographic action of these
solutises. the compounds were expased sad developed in a glyein developer. The
light sensitivity w9s Jetermined from ths threshold (using the Eder-Hecht wedge).
Tt was estsblishsd that vhen thks layer of Lipman emulsion is treated with re-
ducers thyi-aziza, tin chleride) ¢r vith compounds with labile sulphur (thiourea
or thyozizami: 3z sikelize medfum) ir certeir concentrations, ore observes a
fine spactial stdetuss, ciizeidizg with the structure produced by photochem-
ically-dyr:g silver bwmiis ¢r by vscuum spettering of silver. An analogohus

; 1/2
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CHIBISOV, K.V,

Defense of dissertations. Zhur.nsuch, i prikl. fot. { kin. 1 no,3:236
My-Je 156. (Color photography) (MIRA 9:9)
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CHIBISOY, K.V,

*"Documents on the history of the imventien of photography;
corraspondesce of J.N, Niepce, J.N. Daguerre, and others"
("Trudy® o7 the Archives of the Academy of Sciences of the
U,S.S.R., no. 7). Reviewed by K.V, Chibisov. Zhur, nauch.
1 prikl. fot. § kim. 1 no.4:317-318 Jl-Ag 156, (MLRA 9:10)

(Photography--History) (Niepce, J.K.) (Daguerre, J.M.)
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on his 60th birthday). g stov.
% .3 r(ikbd, Fal. 3 Rsnematografs Jo. 1, 82-3

= iy ke f the work of éh” w);o iy & photo-
{10587).—4A description ol Wemner Jacobson Y
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chemist.
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SEEERIR [ YRR A

CHIBISOV, K.V.

o Susmary of the work of the International Conference on Sclentific
Photography. Zhur. nauch. i prikl. fot.i Kkin. 2 no.1:65-68 Ja-F

157, (MIRA 10:3)

(cologne-l’hotography—-(!_ongreueo)
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(’jt\:u*;‘»@‘w .\\\KJ,

USSR/General Problems, Methodology. History, Scientific
Institutions and Conferences, Instruction.
Questiong Concerning Bibliography and Scien-

tifie Documentation.

4bs Jour ! Ref Zhur—Khimiya, Ho 3, 1958, 6813

Author K, v, Chibisov

Inst :

Title ¢ Work of Soviet Scientists in Sphere of heory

of Photographic Emulsions
Orig Pub * Zh. nauchn. i prikl. fotogr, i kinematogr,
1957 2, To 5, 372-389

Abstract ! Review (covering 40 years) of most important
works, Bibliography with 115 titles,

Card 1/1

8730010-9"
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CHIBISOV, K.V,

The nature of photographic sensitivity, U‘ip. nauch, fot, vol, §:5-38
'57. MIRA 10:6)
(Photographic sensitometry)
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Photography as a method of research in science and technology.
Sov.foto 17 no.1:3-6 Ja '57. (MIRA 10:7)

1. Chlen-korrespondent Akndemii nauk 3SSSR,
(Photography--Sefentific applications)
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CHIBISOV, K.

Sumrybof tho'vigk_of the International Cenference on Scientific
Phetegraphy. Sev. fete 17 ne,4:60-62 Ap '57, (MIRA 10:6)
(Cologne--Photography--Congreises)

APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000308730010-9"



"APPROVED FOR RELEASE: 06/19/2000  CIA-RDP86-00513R000308730010-9
CHIBIScv Al

AUTHOR: Chivisov, K. V., Corresponding Member AS USSR 30-2-25/49

TITLE: Conference on Scientific and Applied Ph.tography
(Konferentsiya po nauchnoy i prikladnoy fotografii)

PERIODICAL: Vestnik Akademii Nauk SSSR, 1958, Hr 2, pr 90-91
(USSR)

ABSTRACT: Called by the Hungarian Society for Optics and Motion

Picture this conference took place in Budapest from September
11 to September 14, 1957. 12 reports were made by Hungarian
and 14 by foreign specialists. The participants visgited an
exhibition of photographic cameras and of photographic
material of Hungarian origin, as well as the production of
motion picture films photographic films and photographic
paper. This conference dealt with problems of the nature of
light-sensitive photographic films, the photographic activity
of gelatine and its synthetic substitutes, sensitizers and
others. Questions of emulsion technolozy, of colour photo-
graphy, of the developing process and of photographic
sensitometry. The conference decided to establioh a regular
Card 1/2 exchange of publications, and systematic umeetings of

APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000308730010-9"
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Conference on Scientific and Applied Photography 30-2-25/49

specialists of the people's republics. Moreover, such
conferences should be held at least once a year.

AVAILABLE: Library of Congress

Card 2/2
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CHIBISOV e

nd
Conference on scientific and applied photography in Budapest a
the phntographic and cinematographic industiry of Bungargu Z!{‘{fé\
nauch. 4 prikl. fot. i kin. 3 n0.1:73-75 Ja-P 158, (M $2)
(Budapes t~~Pho tography-~Congresses ) )
(Hungary--Photography) (Hungary--Cinematography
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SOV 77-3-4-23/23

AUTHORs Cfﬁfif::L_ELILL_Bogomolov, K.S.

TITLE: The State of Photographic Science and Indusiry in Japan {So~
stoyaniye fctograficheskoy nauki i promyshlennosti v Yaponii)

PERIODICAL: Zhurnal nauchnoy i prikladnoy fotografii i kinematografii; 1958,
Vol 3, Nr 4, pp 314-320 (USSR)

ABSTRACT: The authors review the various spheres of activity in theoretic-
al photography and in the photographic industry in Japan. There
are 2 photos and 3 tables. ‘

1. Photography--Japan 2. Photography--Theory

Card 1/1

USCOMM-DC-55606
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CHIBISOV, K.V.

W Yixe s,

esent-day interpretatioms of the formation of photographd
sensitivity. Xhin.nauk 4 prom. 3 1n0.5:556-567 .)&.grup i

RYRA H
1. Chlen-korrespondent A¥ SSSR. ( 1)

(Photographic ewulsions)

APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000308730010-9"



APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000308730010-9

Present Opinions in the Field of the Photographic 7:‘;-27*%2/7
Emulsion Theory

geneity of the defects of admixtures.as well as of the
uniformity of chemical sensibility (as a reduction »ro=
cess) (see diagram 6 and 7). The author investigated the
actions on the spectral sensitivity to light of the pri=
mary centres, the changes of concentration by means of
chemical maturing. For this purpese the distribution of
sensitivity within the range A = 4o00-8o0 myL at non-
sensitized emulsions (at various moments of the second
maturing) was investigated by means of spectral sensime=
try. For the determination of the joint binding between
Sy Sat50 and Sl}eoo-sensitivity the change of these

quantities since the second maturing was compared (see
diagram 6). It strikes in this comparison that the in=
crease of sensitivity (S,ys0) since the second maturing

to the maximum considerably lags behind the increase
of the integral sensitivity (5g¢). In this connection
the increase ¢f the long wave sensitivity (S.fnggd is

card 2/3 of the same order as with 5, Thererore, it is agsuned

[A]
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. . JPresent Oninions in the Field of the Photographic 74-27-3»2/7
Emulsion Theory

that chemical maturing is more effective than the long
wvave or integral sensitivity. lioreover, the author
describes the bromine iodine containing emulsions on
which occasion he finds that the iodine ions egually act
on the integral and "blue" sensitivity which increases
their value to the maximum. The dependence of the sensi=
tivity on the content of silver iodide in the emulsions
is illustrated in diagram 7, and the lanciform phencmena
of the increase of sensitivity after the addition of
hydrazine sulfate to the emulsion on diagram 8. Also the
reciprocal bindings between the own and the added de=
fects of the emulsion crystals are of interest. It was
found that there is always an interaction between the
own and the added defects of the emulsion crystals.
Finally the case of the hidden shoping in chemically
non sensitized micro crystals is discussed: this pro=
cess takes place in two stages.

There are 9 figures, 2 tables, and 56 references, 31 of
wihieh are Soviet.

1. Photographic emulsions--Theory

APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000308730010-9"
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CHIBISOV, X.Y.; BOGOMOLOV, K.S., lmund. khim. nauk

o PRSI RS
M Pourth symosinm on photographic sensitivity. Vest. AN SSSR 28
no. 6:95-96 Ja '58, (MIRA 11:7)

1. Chlen-korrespondent AN SSSB(for Chibisov).
(Tckyo--Photograpnic emulsions--Congresses)
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" AUTHORS: Karpova, A. L., Mikhaylova, A. A., SOV/20-121-1-57/55
_phibiaov, K. Corresponding Member, Academy of Sciences, USSR
TITLE: On the Photographic Activity of Gelatin (0 fotograficheskoy

aktivnosti zhelatiny)

PERIODICAL: Doklady Akademii nauk SSSR, 1958, Vel. 121, Br 1,
pp. 133 - 135 (USSR)

ABSTRACT: The authors tried to remove the admixtures from gelatin by means
of adsorbers and to separate them by means of an electro-
dialysis with the uim to investigate the influence of these
admixtures on the chemical "ripening". Various adsorbers
exhibit a selective action and only some resins with ion ex-
change were suited for a practically complete removal of all
active admixtures. By this the different gelatin samples
were given the same properties and turned into slowly acting
gelatin. Also electrodialysis removes the active admixtures
and renders gelatin inert. If a five-chamber device is applied
the admixtures can be separated in the form of an anodic
and a cathodic fraction by electrodialysis. The substances
of the cathode fraction do not directly interact with the silver

Card 1/3 ions. The compounds with unstable sulfur, the reducing agents,

APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000308730010-9"
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On the Photographic Activity of Gelatin S0V/20-121-1-37/55

and the complex forming substances of the first kind,

however, turn into the anode fraction. According to photo-

graphic investigations, the solution of the cathode fraction

slows the ripening down while the anode fraction accelerates

it. The photographic effect of the gelatin during ripening

ig realized by its two components: The macro-component, i.e.

the albumines of the gelatin, exhibits a protective affect and acts
reducingly; the micro-components control the velocity of

the chemical ripening. There are 3 figures, 2 tables, and 3
references, which are Soviet.

ASSOCIATION: Vsesoyuznyy nauchno-issledovatel!skiy kinofotoinstitut
(A11-Union Scientific Research Institute of Photography and
Cinematography)

SUBKITTED: March 18, 1958

Card 2/3
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On the Photographic Activity of Gelatin 50V/20-121-1-37/55

1. Photographic emulsions--Senaration 2. Photographic emulsions--Chemical reactions
3. Photographic emulsions--Properties 4. Adsorbents--Performance

Card 3/3
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23( S0V/77-4-3-4/16
AUTHORS: Karpova, A.L., Mikhaylova, A.A., Chibisov, K.V.

e
TITLE: On the Photographic Activity of Gelatine

II. An Increase in the Kinetic Activity of Gelatine

PERIODICAL: Zhurnal nauchnoy i prikladnoy fotografii i kinemato-
grafii, 1959, Vol 4, Nr 3, pp 183-192 (USER)

ABSTRACT: This is a study of the effect of sodium thiosulfate
on the second ripening process of gelatine solutions,
shown on the example of three different gelatine com-
ponents. On the basis of experimentally obtained data,
the authors deduced a general equation, expressing
with it the dependence of the rate of second ripening
on the quantity of natural and added accelerators.
Parallel to these experiments, ‘the authors studied
the effect of other sulfurous sensitizers and also
of bromine (silver) ion concentration. Different
quantitites of sodium thiosulfate and the so0lid phase

Card 1/7 separated from the colloid of the first ripening pro-
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80V/77-4~3-4/16

On the Photographic Activity of Gelatine. II. An'Increase in the
Kinetic Activity of Gelatine

cess were added to solutions of gelatine with different
activity coefficients. The golid phsse contained 3
mol. % Agd in addition to AgBr. The authors started
from the assumption that in the stage of chemical
ripening sodium thiosulfate acts only as a complex-
forming substance, causing acceleration of chemical
ripening. The added quantity A’, therefore, was added
"~ 4o the quantity A of natural accelerators in the ge-
latine. These data, in connection with the quantity
B of natural retarders, served as the basis for the
calculation of the activity coefficient (K = A + A%,
=5 )

Table 1 demonstrates the results obtained. It con-
tains in addition the values § (time recquired bto reach
the maximum light sensitivity) and Ze (Ce = ku). The
values ¢ were calculated with the aid of the curves of
Card 2/7 change in light sensitivity for each concentration of

APPROVED FOR RELEASE: 06/19/2000
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SOV/77-4-3-4/16

On the Photographic Activity of Gelatine. II. An Increase in the
Kinetic Activity of Gelatine

Na25203 introduced into the emulsion. This calcu-

lation was carried out, to demonstrate the subor-
dination of the values to the already found
['reference 2_7 linear dependence between the acti-
Vity coefficient and the rate of chemical ripening
and, consequently, to confirm the assumed role of
NaESZOB in this process. The results confirm this

assumption, showing that Na23203 behaves like those

natural complex-forming components, which have most
affinity to the silver ions. The obtained values are
characterized by two prominent features: 1) A strict

dependence of To on the conditions of emulsion syn-

thesis, and 2) fluctuations of the individual values

. . of this magnitude within parallel experiments. This
Card 3/7 shows that T (time required to reach the maximum

APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000308730010-9"
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S0V/77-4-3-4/16

On the Photographic Activity of Gelatine. II. An Increase in the
Kinetic Activity of Gelatine .

light sensitivity, if k=1) is a very sensitive magni-
tude indicative of the cbservation of constancy of
the established synthesis conditions. On the basis
of their experiments, which confirmed the role of
Na28203 as accelerator during the ripening process,

the authors enlarged the previously obtained formula

To = %t by adding A’ to the numerator of the ac-
tivity coefficient. The equation (in its final form:
A'- To Bl - A), on the basis of the dependency

[/ A’7t(see graph 1, which represents this depen-—

dency for the three series of experiments in table 1),

makes it possible to determine the content of acce-

lerators and retarders in gelatine. In order to cla-
Card 4/7 rify the role of sodium thiosulfate, the authors
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On the Photographic Activity of Gelatine. II. An Increase in
the Kinetic Activity of Gelatine

considered it suitable to compare its effect on che-
mical ripening with the effect of other compounds
with an unstable sulphur component. A study of the
effect of thiourea, sodium tetrathionate and tri-
thionate and potassium rodanide revealed that, with
the exception of thiourea, these compounds are not
subject to the general equation (graphs 2-4), They
showed a retarding effect on the ripening process,
Finally, the authors studied the effect of pAg (pBr)
on the kinetiecs of chemical ripening, Graph 5 shows
curves (based on previously described experimental
data), which represent the dependence of the rate of
ripening on pAg for bromine and bromo-iodine emul-
sions. The curves (table 4) show the complicated
character of this dependency. A further factor is the
instability of the maximum light sensitivity (section
2 of graph 5), which can be reached at various values
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On the FPhotographic Activity of Gelatine. II. An Increase in
the Kinetic Activity of Gelatine

of pAg. Optimum pAg can be assumed in the case, when
the maximum light sensitivity has been reached, The
strong effect of the nature of the gelatine component
on this phenomenon however h&s to be taken into con-
sideration. This factor also plays a role in the de-
pendence of the change of maximum sensitivity on pig.
The last section is a theoretical generalization of
the results., Table 4 is a synopsis of the effects
exercised by the various substances on the rate of
ripening, the maximum of light sensitivity and the
fog phenomenon. The latter is considered in connec-
tion with the maxima of light sensitivity. The authors
mention the Soviet scientist V.A.Bekunov / reference
7_7, who proved the linear dependence (pAg, % Y. There
)
Card 6/9 are 5 tables, 5 graphs and 8 references, 6 of which are
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On the Photographic Activity of Gelatine. II. An Increase in
the Kinetic Activity of Gelatine

Soviet and 2 English.
ASSOCIATION: Vsesoyuznyy nauchno-issledovatel’skiy kinofotoin-

stitut (NIKFI) (All-Union Scientific Research In-
stitute for Motion Pictures and Photography (NIKFI))

SUBMITTED: 22 August, 1957
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23( SOV/77-4-3-14/16
AUTHOR: Chibisov, K.V.
TITLE: ~—Great Jubilee. The Seventy-Fifth Birthday of FPro-

fessor Ye.A. Kirillov

PERIODICAL: Zhurnal nauchnoy i prikladnoy fotografii i kinemato-
grafii, 1959, Vol &, Nr 3, PP 237-238 (USSR)-

ABSTRACT: This is a review of the scientific, pedagogical and
organizational work of Professor Yelpidifor Anempo-
distovich Kirillov, written on occasion of his 75th
birthday. Since 1921 the scientist has been & pro-
fessor at Odesskiy gosudarstvennyy universitet (Odessa
State University), where he holds the chair of experi-
mental physics in the physico—mathematical department.
There is 1 photograph.
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S0V/20-126-5~30/56¢
On the Spectral Properties of Optically Non-sensitized Photographic Emulsions

ripening of the emulsion for different A, with the kinetic
curves of the total light sensitivity (Figs 2,3). The fine
structure of the absorption spectra indicates that the crystal-
lization of silver bromide is in the first ripening accompanied
by the formation of impurities consisting of silver nuclei.
The latter have an immediate effect upon the total sensitivity
as well as the sensitivity to blue light. The sensitivity to
long-wave light increases only slowly during the time for
ripening and is not determined by the amount of AgJ, which in-
creases only the concentration of the primary nuclei (silver
nuclei) and the total sensitivity and %the sensitivity to blue
light. According to Mitchell (Ref 7) the following is assumed:
The sensitivity to long-wave light is caused by a kind of co-
agulation of the nuclei to larger units. The concentration of
these units remains inconsiderable compared with that of the
primary nuclei. Experiments made by Ye. P. Kramaley (Ref 8)
show that silver may occur in the emulsion also in atomic oxr
molecular state apart from the colloidally disperse form. This
is assumed for the primary nuclei (I) which, therefore, con-
Card 2/3 sist of Agz, are in equilibrium with AgBr, and are adsorbed in
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On the Spectral Properties of Optically Non-sensitized Photographic Emulsions

ASSOCIATION:

SUBMITTED:
Card 3/3

the lattice defeots of the mioroorystals. They cause the total
and blue light sensitivity. The secondary nuclei (II) ~ the
units - determine the sensitivity to long-wave light and repre-
sent the sublatent nuclei. The third kind are the catalytic
developmental nuclei (III). They consist of amorphous silver
particles with a high energy potential. They are fcemed during
the capture of photo eleotrons by the positively charged sub-
latent nuclei (II). The transformation (I) - (II) - (III) takes
place in the course of ripening of the emulsion as well as under
the action of light. These impurity nuclei take part in the
formation of the latent image. There are 3 figures and 13 ref-
erences, 7 of which are Soviet.

Vsesoyuznyy nauchno-issledovatel!skiy kinofotoinstitut (a11-
Union Scientific Research Institute of Cinematography and Pho-
tography),Institut fiziki Odesskogo gosudarstvennogo universiteta
im. I. I. Mechnikova (Physics Institute of Odessa State Uni-
versity imeni I. I. Mechnikov)

April 1, 1959 - .
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'PHASE I BOOK EXPLOITATION 80V /4159
" Akademiya neuk SSSR, Komissiya po nsuchnoy fotografii i kinematografii

Uspekhi nauchnoy fotografii, tom T: Priroda fotograficheskoy chuvstvitel'nosti.
Tzgotovleniye galoidoserebrymykh fotograficheskikh sloy=v.
Opticheskaya sensibilizatsiys 1 ‘glpersensidbilizatsiya. Khimiko-fotografli-
cheskaya obrabotks svetochuvstvitel'nykh sloyev (Nature of Photographic Bensi-
tivity. Preparation of Haloid-8ilver Photographic Layeres Optical Sensitizing
and Hyper-Sensitizing. Chemical-Photographic Treatment of Photo-Sensitive
Layers) Moscow, 1960, 260 p, Errata slip inserted, 1,800 copies printed.

Raitorial Board: K.V, Chibisov (Resp, £a.) Corresponding Member, Academy of
Sciences USSR, V.I, S8heberstov (Deputy Resp, Ed.) Candidate of Chemical
Sciences, Docent, Yu. N. Gorokhovskly, Doctor of Chemical Sciences, Professor,
G.A, Istomin, Doctor of Technical Sciences, Professor, and I.I. Levkoyev,
Candidate of Chemical Sclences; Ed, of Pudlishing House: K.I., Narkhilevich;
Tech, Bd,: G.8, Simkina,

PURPOSE: This collection of articles is addressed to those working in theoretical
and applied photography and cinematography, and to researchers in the chemistry

card 1/7
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Nature of Photographic Sensitivity (Cont.) 80V/4159

" Sheberstov, V.I. Aging and Stabilization Processes of Photographic
Layers 25

Solsviyev, S.M,, and V.A, Dmitriyeva, Aging of Photographic Emlsions
and Quantity of Illumination During Exposure 50

Vendrcvskiy, K.V. Effect of Preparation and Processing Conditions of
Photographic Layers on Deviation Prom the Law of Interchange 57

Moshkovskiy, Tu., Sh, Effect of Chemical Sensitization on the Sensitivity
of Photographic Emmlsions at Low INlunination Intensitles 7

Protas, I.P.,  Yu. A, Kraksa, and P.T, Sidorenkova, Role of
Tkiccyanogen Icns in the Chemical Sensitization of Photographic Emulsions
With Gold 87

Novikov, I.A., and N.8, Gafurove, Investigation of Effect of Sodium
Thiosulfate on the Photographic Properties of Emilsions Sensitized With »
Gold

Card 37
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Novikev, I.A, Change in the Disperaion of 8mall Grain Emulsions in

the Chemical Aging Procees 103
Kirillov, K, I,, Yu., G, Chikishev, axd V,L. Zelikman, Contimous

Processes in the Synthesis of Photographic Emlsions 108
Zelikman, VL., and Ye, B, Kcndrat'yeva, Gelatin Concentration in

the First Aging ns
Levi, S,M, Modern Concepts of Gelatin Structure 120

Zimkin, Ye, A,; and 8,I, Paronik, Albuminous Type Admixtures
in Photographic Gelstin 134

Levi, 8,M, Modern Concepts of the Rheologic Properties of Gelatin
" 8olutions and Photographic Emilsions 137

Uvarova, V.M,, and V,A, Mul'tseva, Search for Ways of Improving the
Structural Mechanical Properties of Photographic Layers for Nuclear
Research 150
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Fature of Photographic Sensitivity (Cont.,) 8ov/415

161
Zelliman, V. L., Methods of Tanning Photographic EBmlsions

levi, S.M,, Bffect of Wetting Agents in Nictures and During 110
v Lt11ayer Coating

Rodicheva, M.F., Elementary Composition of Nuclear Photographic 178
Emylsions

II. OPTICAL SEXSTTIZATION AND HYPERSENSITIZATION

Borin, A.V. Iavestigation of Concentration Effect During Optical 163
Senpitization of Photographic Esmlsions

Pokravskaya, K.l Investigation of Interaction of Merocyanines With
g84lver Ions in Solution

Solovtyev, 8.M, Eypersensitization of Infrachromatic Layers
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8alov'yev, and K.M, Parfencva, Methods of Increasing the Stability
of Hyperseunsitized Infrachromatic Filma 210

IIX. cmmmmmnmmsmorummrrrvsm

Bukin, Yu, I, (Decessed), Investigation of Local Effects in Development
and Their Effect on the Quality of Moving Picture 219

Kirillov, N.I., AM, Yoyteekhovskays, and K, Ye, Kirillova, Investi-
gation of the Btability of Commercial Blsaching 8olutions Used in
WIKFI Processes 250

Kirillev, R.I., AM, Voytsekhovskaya, and N, Ye, Kirillova,
Utilization of Varicus Fixing Solutions in NIKFI Processes 236

Kirillov, N.I., AM. Voytsekhovskaya, and N, Ye, Kirillova,

Investigation of Thermostatlc Aging of a Color Picture on &
Miltileyer Film Treated in Varlcus Processes 240
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* Armol‘'d, Ts, 8, Problem of the Predevelopment of Maltilayer o6
Color Negatives b
Iitovehenko, G.D., and 8,A, Shiptsyn, Problem of Btorsge of
Developers 253
AVATIABIE: Library of Congress
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KARPOVA, 4.L.; CHIBISOV, K.V.

additional reflections on the nature of the photographic activity

of golatin. Zhur.nauch.i prikl.fot.i kin. 5 no.4:301-308

Jl-Ag 160, (MIRA 13:8)
(Gelatin) {Photographic emulsions)
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Chemical sensitizing in the ripening of the photogrephic
emulsion, Zhur.nauch,i prikl.fot.i kin. 5 no,1:65-74 ‘69.
(MIRA 13:5)

(Photographic emulsion)
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23(0)
AUTHOR: Chibisov, K.V., Corresponding 5/030,/60/000/01/025/067
~Nembar-of the“ktademy of Sciences B015/3008
USSR
TITLE: Collogquium on Solentific Photography

PERIODICAL: Vestnik Akademii nauk SSSR, 1960, Nr 1, pp 72-73 (ussmr)

ABSTRACT: The Colloquium was held at Lidge, Belgium, from September
14 to 19, 1959, and had been convened by Lidge University.
The program of the Colloquium consisted of 3 comprehensive
problems: factors and the oharacter of photographic sensitive-
ness; optical sensitiveness; esgential photographic processes.
The following reports were given on behalf of the Soviet
acientists: V.A. Bekunov reported on the influence of gelatin —
on the kinetics of chemical maturingj X.V. Chibisov rsported
on the character of chemical sensitiveness; I.I. Levkoyev,
E.B. Lifshits and S.V. Natanson reported on the light
rbsorption and the sensitizing action of the cyanogen dyes
in dependence on thelr structure; S.V. Natanson characterized
the adsorption of optical sengitizers on silver-halides;

Card 1/2 L.N. Terenin and I.A. Akimov analyzed the optical sensitiza-
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_CHIBISOV, K.¥e- | /

International Colloguium on Scientific Photograrhy. &Zhure

. . in. .3:23“—238 HY"JG '60.
pauch.i prikl.fot.i kin. 5 mno oo 1379

(Photography—Scientific applicatione)
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. CHIBISOV, K.V.
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Fature and formation of photographic sensitivity (lensed on the
Mitchell theory), Usp,nauch.fot, 7 t3=24 '60,
(MIRA 13:7)
(Photochenistry)
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LEVITSKAYA, R.A.; BROUN, Zh,L.A GHIBISOV, K.V.

Transformation of the additive centers during accelerated aging
of photographic ewulsions, Zhur.nauch. i prikl.fot { kin, 5 1n0.5:
361-363 S-0 '60, (MIRA 13:12)

1, Institut £isikl Odesskogo universiteta imeni I.I.Mechnikova i
Kafedra uchebnoy i nauchnoy fotografii i kinematografii Moskovskogo
gosudarstvennogzo tmiversiteta,

(Photographic emulsions)
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W of increasing the effective sensitiv

n:ﬁh. i prikl, fot.i kin, 6 no.1:67-74 Ja=" 161,
(Photogrephy—Research)

AN

in photo ap}iy. Zhur,
MIRA 14:3)
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CHIBISOV, Ko.; SIKIC-BRADIC, L.,[translator]
Photographic sensibility. Kem ind 10 no.4:Suppl.F- 52-53 &p 161,
1, Akademija nauka SSSR, Moskva (for Chibisov).
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MEL'NICHUK, L, P,; BROUN, Zh, L,; CHIBISOV, K. V,
l:f’-i
Localization of the topochemical reaction during the rapid aging of
photographic emulsions, Zhur,nauch,i prikl.fot. i kin. 6 no,4:301-
304 J1-Ag '61, (MIRA 14:11)

1. Tnatitut fiziki Odesskogo universiteta imeni I, I, Mechnikova i
Kafedra uchebnoy i nauchnoy fotografii i ¥inematografii Moskovskogo
universitata.

(Photographic emulsions)
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.«WIBISO'. Kl'l. Otv. I‘Od.; mo—

GOLDOVSKIY, Yevsey Mikhaylovieh; - e, o,

KOF'YEVA, N.B., red. izd-ve; VOLKOVA,

[¥rom silent to panorsmic motion pictures] Ot nemogo kino

SR, 1961. 147 p.
k penoramnomi. Moskvs, Izd-vo Akad. nauk S8 .("%u o

( Chibisov)
1, Chlen-korrespondent AN SSSB (for
(Motion pictures)
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VALYUS, Nikolay Adamovich; CHIBISOV, K.V., otv. red.; GUS'KOV, G.G.,
red, izd-va; MAKUNI; Ye.V., tekhn, red.

[Stereo:;co;:y]Steieoskopiin. Moskva, Izd-vo Akad. nauk SSSR,

1., Chlen-korrespondent Akademii neuk SSSR (for Chibisov).
(Stereoscopy)
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CHIBISOV, KV,

B Fi-e ptructire of the impurity absorption spectrum of silver

ides Jfobe 1 Kino 7 no.3:226s228 liy-Je 162,
halides, Zhuronauchei prikl.fot. i Titon 3916)

(Stiver halides---9pectra)
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' GIBISOV, K.V.; SAMBOLIS, Branka [translator)
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Beth&ls of increasing effective sensitiveness in photographic
syptems. Kemija u industriji 11 no.2:60-63 162,
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CHIBISOV, K.V,

s e
[Basic problems of the chemistry of pnotographic emulsions]
Osnovy problemy khimii fotograficheskikh emul'sii., Moskva,
Izd-vo Mosk. univ, NIKFI, 1962. 121 p, (MIRA 16:4)

1. Chlen-korrespondent Akasdemii nauk SSSR (for Chitisov).
(Photographic emulsions)
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L m(q')/mi‘(m)/éns kmy}xs'n Jn/Jo | P | B
“‘033310" NR' AP3001659 P _ . 8/0077/63/008/003/017b/018h B

/ . ' ;
’ mmon. Xraush, L. Ya,} munko. Lo Pyg. hibgov. K, V. 57, S/ i
' TITLE Investigation of subatmct.un in al lilVOl"y bronido microcrystals 5

o SOURCE| Zhurnal nauchnoy i prikhdnoy fotogratii i kim&tograﬂi, no. 3, 1963, . ‘ ;
R 171‘-18," volo 8 ) . ,’ t i ;
S TOPIC TAGS: photolysis, polyhedric substructure, anver bromide, electron at.age,'_
/donic stage, crystal lattice, microcrystaL : o .:; L

' ‘ABSTBACT: The model microcrystals up to 50 Hic:on in size used in this investi-’g R

_gation were obtained by spontaneous evaporation of a saturated silver bromide . |-
‘solution in 15% ammonia. In order to bring out their substructure these crystals DR
‘were etched by exposure to ammonia vapors, to a 1% solution of sodium t.hiosulfate,
.or to dilute methol-hydroquinone solutign, taking care to permit the etching to! o
'affect only the surface of the cgstals&»r their partial breakup, without causing i
'L dissolution, The crystals were exposed to daylight, as well as irradiated with ‘
‘a quartz mercury lamp, It was found that the spots of the crystals which were : »
ai,'gected by such treatmant were those where some defects of the lattice structure ppm—

g _-Cﬂ."_‘,.,;l/z,_...”_,_ .
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1
ihad already existed, presumably formed during the growth of tie crystals, Miocro-. l
Lo

srystals were generally more affected than large crystals, (aseous ammonia, as
well as photolysis, was capable of separating well-shaped tablets into separate
| parts. These observations are in accord with the already known fact that in ,
i photolysis of silver bromide crystals the deposition of free silver takes place
along the boundaries of the polyhedral structure. Orig. art, hass 6 picturese

. | ASSOCIATION: Kafedra uchebnoy i nauchnoy fotografii i kinematografii Moskovskly ’ b
gosudarstvennogo universiteta (Chair of Instructive and Scientific Photography
and Cinematography, Moscow State University) . S

. i
SUBMITTED: 1SDect6l ‘DATE ACQs 12Jun63 ENCL: 00 |
. : o
SUB CODE:s CH : NO REF SOV: 001 OTHER: 021
- H
i
5
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BROUN, Zh.L.; CHIBISOV, K.V,

coqmriaon\:t\;dy of the chemical and physical developing, Zhur,
nauch.i prikl.fot.i kin, 8 no,1:5%-61 Ja-Feb, '63,
(MIRA 16:2)

1, Nauchno-issledovatel'skiy institut fisiki Odesskogo

universiteta 1 kafedra uchelmoy i nauchnoy fotografii

i kinematografii Moskovskogo gosudarstvennogo universiteta.
(Photography——Developing and devlopers)
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BELODS, V.M.; CHIBISOU, K.V,

Relationship between the luminescent and phgtographic prop-
erties of emilsion layers. Zhur.nauch. i prikl.fot. i kinm,
8 no.5:334=337 S5-0 '63. (MIRA 1639)
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CSIBISZOV, K.W, [CHIBISOV, K,V.], dr, (Moszkvg); POLSIER, Alfred, dr.,
L ftranslator]

Topograph:cal properties of chemical sensitization of
photograph.ic emulsions. Kep hang 9 no.6:161-163 D '63,
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: ,:'_._’I’ITLE:F' ' The disorete character of the extrinsic spectral photo-

- was studied by the differential method which determines the relative

; '.fphotosensitivity »f the Lippmann emulsion showed: selective bands with'

’s/oz: 63/149/002/025/928t'iifif
B117/B1€6 '

_ AUTHORS: - Broun, Zh. L.; Kirillov, Ye. Ac, Chibisov, K. Viy 1. -
S - Corresponding Member AS USSR ' o °

. ~sensitivity of photographic emulsions

Feson T

"PERIODICAL: Aﬁademiyaﬁnnukwsssnx; Doklady, v. 149, no. 2, 1963, 353-356
TEXT The extrinsic spactrai photoeensitivity of photngraphm enulsions |

» sensxtnn.ty to light: SR = S}! t/

- H-\ O,Hﬂ 2t S} is the spectral

photosens't»iuty and. the nochromatie radiation energy-which-gives | .
i (criterion of the l,isht,sehsiti,vity; “durding] 8
nd- : 1sion (0) and in a definite instant (t) of | =~ [ERE
chemical - sensiﬁzatim pectively. :The-authors studied-a Lippmann .-l '-- BN
ilver bromide emulsion sensitized with gold chloride, and normal = -
chemically ripened emulsions. The ourves of the extrinsic spectral

,ooincu}ent maxima at & dif&'arent degrea of sensitization; during.
";._Cax'd12 TR :
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U SR R s e T 5/020/63/149/002/023/028 -
The disorete oharacter of the extrinsic ...  B117/B186 :
sensitization different changes .of ‘band inteonsity; considerable incroase
in extrinsic photosensitivity beyond the long-wave limit of the
individualiabsorptionlcifthé?bélid"emulsion’phaae. The curves of the
relative gpectral photosensitivity of normal emulsiuvns showed a similar
gourse: low 5y -values in the region up to 2 = %30 m, and high ones
in the long-wave region, especially when the time of chemical maturing :
was prolonged; disorete bands with the maxima lying olose together. - The ,
data obtained indicated that the increased photosensitivity of photo-
graphic emulsions' is due to the double'funoction of the primary molecular-| -
. colloidal centers.- These centers are asbumed to act a’ the same time ag
electron donore ‘and -bromineatccptors; iwh n the latent image is formed.
There are 2 figures and- 2 tadles. . S )

il e - e o O e AR
: o

ASSQCIATION: = Nauchno-issledovetel'skly institut fiziki Odesskogo
eno e gosudarstvennogo-univ reiteta - . s
:(Scientific 'Research Institute of Physics of the Odespa
~o-State Undversddy)s o oo o o §
... Nauchno-issledovatel 'skiy kino-fotoinstitut : !
.;;(Hotiopj?ictpxqQand{Phntbgraphy.Sniéntific‘Reséarch Institute)

!
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;’Accassxou an.  APAD139T3 5/0077/64/009/001/0038/0046 ;
g'i;UTHORS: Broun, Zh. L.; Varshaver, B. G.; Mel'nichnuk, L. P.; Chibisov, X. V.

TITLE: Interaction investigations between speotral sensitivity and admixture l
spectral absorption of photographioc emulsions !

- {SOURCE: Zhurnal nauchnoy i prikladnoy fotografii 4 kinematografii, v. 9, no. .1,
1964, . 38-46 ,

- ITOPIC TAGS: spectral sensitivity, photogrephic emulsion, silver bromide, admixture :
- “|center, gold sensitizer, discrete bands

M
ABSTRACT: The possible existence of a discrete character in the spectral sensi- !
tivity of an optically unsensitized photographic emulsion has been studied. First, |
the magnitude of relative speciral sensitivity S'; = Hp , ofip 1t (Hp - energy of |
monochromatic radiation) is caloviated for various values of A and, seoondly, a '
‘{silver bromide Lieppman emulaion is used to cbserve carefully the thin structure of m—
j“he admixture center speotra, using the differential method with a gold sensitizer. ]
.The spectrosensitometer ISP-73 1is used to determine S, in the wave-length interval ;
420-700 Rpe. It is shown that the admixture speotral sensitivity is distributed in =

_lCard 1/2 4 | |
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I

{{CCESSTON NR+  AP4OT3973

- lgiscrete bands both in the limits of fundamental sbsorption of silver halogenide and
© !in the long wave-length region, with a spectral position corresponding to thin i
- istructured bands of the admixture spectra. A discussion is given on the role played
by these' centers on the emulsion layer under the aotion of light. "The authors are
_igrateful to Professor Ye. A. Kirillov for evaluating this work." Orig. art. has: |

6 figuree and 2 tables. : |

, iASSOCIATION: Odesskiy gosudarstvenny*y universitet im. I..I. Mechnikova (Odessa
" State University); Vsesoyuzny*y nauchno-issledovatel'skiy kinofotoinstitut (NIXFI)
: i(All—Union Scientifio Research Motion Piocture ;[natitute) o

" lsurorEDs 1movéz . DATE AGQi 14Febé4 . ENCLi 00
iy o Y ) . '. - . -
|sUB CODE: PG . ., * - XNO REP SOVi' 017 OTHER: 003
(2, R e R FURETL L
lcard__2/2.
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BELOUS, V. M.; CHIBISOV, K. V,

Luminescence studies of the role played by admixed silver centers
in the photolysis of silver haulides. Dokl., AN SSSR 156 no. 1:
121-124 My 164. : (MIRA 17:5)

1. Ode¢sskoye vyssheye inzhenurnoye morskoye uchilishche i

Moskovskiy gosudarstvennyy universitet im, M. V. Lomonosova.
2, Chlen~korrespondent AN SSSR (for Chibisov).
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CHIBISOV, K.Ve
Introductory address delivered at the 13th Confereace on the Sclentific
Applications of Photography, Usp.nauch.fot. 10:5-5 Y64, .

(MIRA 17:10)
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PYATNITSKAYA, A.B.; MEL'NICHUK, L.P.; BROUN, Zh.L.; CHIBISOV, K.V.
R ———— e S ——— ..
Evolution of additives' centers during the process of after-
ripening and accelerated aging of photographic emulsions,
Par' 1: Changes in the spectral absorption during chemical
ripening and accelerated aging. Zhur, nauch. i prikl., fot. i
kin. 9 no.5:321-327 S-0 '64.
{(MiRA 17:10)
1, Odesskly gosudarstvennyy universitet imeni Mechnikova.
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CHIBISOV, K.V,; KAL'MAKSON, E.V.
Effect of surface additive centers on the deep lignt sensitivity
of photographic emulsions, Zhur, nsuch, i prikl. fot. i kin. 10
N0.4:292-294 Jl-Ag 165, (MIRA 18:7)

1. Vsesoyuznyy nauchne-issledovatel'skiy kinofoteinstitut {(NiKei}.
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BROUN, Zh.L.; KIRILLOV, Ye,aA, [deceaaed]; qlilgéw,

Comparative study of the chemical ripenin

g and photolysis of
photographic emulsions. Dokl, AN SSSR 161 no.38£24~6%g Mr 163,
(MIRA 18:4)

1. Chlen-korrespondent AN SSSR (for Chibisov).
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KIRILLOV, Ye.A. {deceassd}; GOL'LENBERG, A.B.; NRSTEROVSKAYE, Ye.k.;
CHIBISOV, K.Y
on features of colloidal solutions and dry layers of
:::zﬁgiorganic dyes, Dckl. AN SSSR 161 no.6:1371-1374 (ﬁ%{;éiégs)
1. Nauchno-issiedovatellskiy institut fiziki Odesskogo gosudarstven-
nogo universiteta im, 1.I.Machrnikova, 2. Chler-korrespondent AN
SSSR (for Chibisov}.
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ACC NR: Ar7010713 SOURCE CODE: UR/0020/66/170/005/1121/1123

AUTIIOR: Brdun; Zh, L.3 Chibisov, K. V. (Corresponding dMember AN SSSR)
' -

ORG: none !

-
'

TITLE: MNature|of centers of the latent image and latent fog

SQURCE: AN SSSR. Doklady, v. 170, no. 5, 1966, 1121-1123 |

TOPIC TAGS: STET image, photographic emulsion, optic density, spectrophotonetry,
photographic densitomater [ SSF=4 Spectrophotometer, IKS-12 spectrometer

SUB CODE: 14,20

ABSTRACT: .The suthors studied the differences between the formation and pro-
perties of centers of latent fog and the latent image. The study is based
on an investigation of the kinetics of chemical aging and photolysis from
da%4 of Jirect observations which were compared with the pattern of the de- '
veloped fog and image. Since the differential method for measuring optical
‘densities at various moments of aging and photolysis was used for direct ob-.
servation, information was obtained not only on the quantity of free silver .
formed, but al$o on its degree of dispérsion since the latter affects the
covering pover. The study of chemical aging was based on a normal iodobro-
mide emulsion with specimens taken after various periods (up to 128 hours).
The specimens were diluted in a gelatin solution (1:20) and the optical den-
Card 1/2 L _ , s © UDC:_ 535.34
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‘sities of the dry layers were measured (after desensitization in pinacryptol
‘yellow) on an SSF-h spectrophotometer at T10 mu with respect to zero aging.

These same layers were developed (Metol hydroquinone developer, 1:5) and
measured at the same wavelength. The photolytic study was based on a silver

vromide Lippmann emulsion (lx concentration). The emulsion layers vere ex-
pased 1o the light of a mercury. lamp and darkening was measurecd with re- '
spect to the initial layer on Ye. A. Kirillov's unit at 710 mp and on the
JKS-12 spectrometer at 926 mp. The layers were then developed (Metol hydro-:
quinone developer, 1:20) and measured on & photoelectric densitometer. The
resultant curves for aging (latent fog) snd photolysis show pronounced per-
iodicity. The periodic nature of these curves is retained on curves for the -
developed fog while development of the exposed layers results in an ordinary |
characteristic curve. Analysis of the experimentel data shows that centers
‘of latent fog have no catalytic activity in the useful aging region (up to
Smax)’ while the centers of the latent image, which accumulate rapidly dur-

'ing exposure, show high activity. This is the fundamental feature of a
photographic emulsion responsible for sglective development and the possi-
bility of producing an image. ‘Orig. art. has: 1 £igurs. EPRS: 40,3.1?

Car: 2 /2
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