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ABSTRACT

Thecreation on solarization the great crystalline latent image centers on the
surface of AgBr microcrystals etched by the solution of sodium thiosulfate
was analyzed. It was indicated that voltage potential E ~ 10?V/sm of the
infrared pulsed laser light A = 850 nm, with the power P=4 watt in animpulse
2-107 seconds resulted in the etching pits. The field influences the creation
© 2014 Trade ScienceInc. - INDIA

of the great latent image centers.

INTRODUCTION

Metdlic nanoparticleshaveuniqueoptical, eectri-
cd and biological propertiesthat haveattracted signifi-
cant attention dueto their potentia usein nanodevice
faborication biotechnol ogiesand for curing cancer. To-
day, transmission el ectronic microscopy iswidey used
for silver nanoparticles studying. It isthemodern re-
search method dueto its high-resol ution capacity and
the e ectron diffraction applied in e ectron microscopy.
Propertiesof slver nanoparti clesdepend onthesurface
of solid-stateAgBr microcrystalswherethey appear.

Onexposureof filmsby thewhitelight beinginlarge
excess over those getting a negative picture we can
observethedecrease of optical density D of thedevel-
oped photolayer. Thiseffect iscalled aphotolayer so-
larization. Solarization can beapplied for getting posi-
tive images in ones showing by the white light!¥.
Preetching (before exposure) in photoemul sion with
solventsof AgBr microcrysta sleadsto solarizationin-
creasing in comparison with nonetched AgBr microc-
rystals. Solarizationismore complicated physica pro-
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cessthanthe Herschd effect. Inthe paper? it wasun-
derlined that on solarization on the etching surface of
AgBr microcrystalsgreater in szedevel oped latent im-
age centersin etching pitsintheformsof silver cubic,
or hexagond prismswerecreated. It was possiblewith
thehelp of the electron microscopy.

Solarization natureon microcrystalsof silver bro-
mideetched by aquasolutionNa,S,0,-5H,0isof some
interest.

RESEARCH TECHNIQUE

With the help of the sensitometric method we de-
termined the conditionsfor getting solarization onan
etching and deve oping photol ayer. With thehel p of the
el ectron-microscopi ¢ method weresearched latent im-
age centersraised on the surface of the etched unde-
veloped AgBr microcrystalsin the case of solarization.

Photolayers SP-1 with 6 unitsGOST sengtivity and
photolayers SP-111 with 4 units GOST sensitivity are
investigated. To get latent image centerson solarization
beforetheillumination by thewhitelight aphotolayer
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was put in darknessinto 50% agquasol ution of sodium
thiosulfate (Na,S,0,-5H,0) with the concentration 125
o/l for 90 seconds. Aquasol ution of sodiumthiosulfate
was paddled with asoft rubber brush on the surface of
the photol ayer. After being etched AgBr microcrystal
waswashed with distilled water, baked in darknessin
the dustproof and shadowed place. Then it was ex-
posed during 1 second, 2 seconds, 3 seconds, 4 sec-
ondsby thewnhilelight in senstometer ®CP-41 viathe
optical wedge, and undevel oped sensitogramson the
photolayer were obtained.

Photolayer devel opment took 240 secondsin the
Chibisov’s developer at a temperature 293 + 0,1 K.
Optical density D was measured with the micropho-
tometer M ®-2 after being devel oped and fixed. Char-
acteristic curves(Figure. 1) withthehelp of whichthe
solarization existencedomainfor smal expostions1-4
secondsand small D were calcul ated.

NativeAgBr microcrystal setched by sodium thio-
sulfate weretaken out of photoemulsionfor electron
microscopeinvestigation. They weregpplied ontheclean
glassplate. After dryingin darknesstheplatewith AgBr
microcrystal wasdeposited over theareaof the optical
wedge of the sensitometer wherethe peak solarization
took place. The area was indicated with the help of
characterigtic curves. TheplatewithAgBr microcrysta
wasdippedinto 1% collodian liquid inamylacetate. In
such away collodion replicaswithAgBr microcrystals
were prepared. Thosereplicasdid not tonewith car-
bon. Before and during thework of an €l ectronic mi-
croscopethey were chilled down withliquid nitrogen.
Photography replicas of AgBr microcrystal was made
with the electronic microscope BS-613 of the firm
“Tesla” with resolution not worse than 4,5 A.

The etching pits appear on etching by 50% agqua
solution of sodium thiosulfate on the surface of AgBr
microcrystals. In papers it wasfixed that etching pits
wereindisocation exit points. They can havediffer-
ent szes, and they depend on the sol vent strength, the
solvent temperature, the duration of etching, crysta
Symmetry.

lonic crystalsNaCl and AgBr havepoint symmetry
group m3m{*®, Thus, etching pitsasaruleareinthe
form of cubic degpenings. Ontheflat sdesof etching
pitsthereare unbal anced e ectric charges¥, which can
lead to thelatent image centers.
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EXPERIMENTAL RESULTSAND
DISCUSSION

Characteristic curvesof thelayer (SP-111, 4 units)
etched during 240 seconds by 50% aqua solution
Na,S,0,-5H,0 beforebeing exposed by thewhitelight
during 1 second (1), 2 seconds (2), 3 seconds (3) and
4 seconds (4) areshowninFigure 1.

Electron microscopic picture of anative undeve -
oped AgBr microcrysta isshowninFigure2. Thereare
etching pitsonitssurfaceafter having being etched dur-
ing 90 seconds by 50% aquasol ution of sodium thiosul-
fate (Na,S,0,-5H,0) with theconcentration 125 g/l.

Electron microscopic pictureof collodion replica
from theundevel oped AgBr microcrystal having being
etched during 2 minutes by 50% aguasol ution of so-
diumthiosulfate (Na,S,0,-5H,0) with the concentra-
tion 125 g/l isshowninFigure 3. For partia etching of
aphotolayer thesolution of sodiumthiosulfatewith 50%
concentration out of the standard fixage 250 g of
Na,S,0,-5H,0 for 1liter of distilled water was used.
Theduration of exposition by thewhitelight was4 sec-
onds. Great latent image centersintheform of hex right
and cubic prismswere evident.

Viathescaeof magnification (Figure 3) wehave
determined that crystallinelatent image centerson so-
larization havethesize of 210 nm. It isconsistent with
thesizesof latent image centersgot for the solarization
areain the papert®.

Therearecubic etching pitsof different sizesin
Figure2.

In Figure 1 magnitudesfor making Figure 4 are
taken.
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0.5 um

Figure2

Theresultsgivenin Fgures2 and 3 can beexplained
by the fact that cube sides of etching pits (type 2) for
AgBr microcrystasconsst of Agtions. Agtionsonthe
sidesof etching pitshavefree unba anced bonds. Pho-
toelectronshaving got asaresult of AgBr microcrystals
expang on by thewhitelight can get into etching pitsand
makewithAg*ionsneutra silver atoms. Itwill lead to
the creation of latent image centersin etching pits™.

Thereisan éectricd field by the microcrystal sur-
face. Therearedifferent voltage potentials0,2 voltin
photoemulsononthesurface of AgBr microcrystals. But
asthepotentid fal takesplacein small distance (AgBr
microcrystasin photoemulson SP-1 with 6 unitsGOST
sengtivity havethesze~ 1 um) thereisandectricd fidd
with strength E=2-10°VV/sm. That electricd field ap-
pear at thecost of charged e ectric didocations of AgBr
microcrystaswith highleve of defects. That fidd facili-
tates photod ectronsmovement to etching pitsof AgBr
microcrystas. Taking into considerationthescdemag-
nification showninFigure 3 we can ca culateaside of
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Figure4: Dependenceof voltage potential in etching pitson

the volume of latent image centersin the sepitscreated on

Figure3 solarization.
TABLE1
N Laser wave Pulse laser Dgtefhio;;l;ﬁm Volume of latent image center in The electric field strength in
® length (nm) capacity (Watt) 10° (m) cubic etching pit-10"%(m?) etching pit 107 (V/sm)
1 850 4 0,02 8 0,4
2 850 4 0,032 32,7 0,6
3 850 4 0,037 50,6 0,74
4 850 4 0,046 97,3 0,92
5 850 4 0,0697 338,6 14
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thecubicetching pit, 6 =0,0697 um. Dueto thedatain
papert® we can determinestrength of dectricd filedE=
(0,0697-10°m - 2:10°V/sm) : 1.10°m=1,4-10°V/sm
for thecubic etching pit initsdeep ¢ = 0,0697 um. For
etching pit in hexagond latent image centersweinthe
sameway candso evduatethat E=3,5-107V/sm. Thus,
greater etching pit hasgreater strength of eectricd filed
and greater |atent image center created on solarization.

Inthe paper!” theformulafor determining strength
of electrical filedinthelaser beam E=(4-P/(m-g yc- )Y
2(wherePislaser power inimpulseduring 2-107 sec-
onds, disthediameter of thelaser beam, ¢ isdiélectric
congtant, cislight velocity) wasderived. Nature of the
norma Herschel effect and solarizationiscoagul ative®9,
Inserting into theformulathelaser power P=4waitt, &,
=8,85-102 C/V-mlight velocity ¢ = 3-108 m/swhen
thenormal laser Herschel effect takes placeweget the
magnitudeof strengthof ectrica filedinthelaser beam
E = 4,4-10? V/sm. On focus of the laser ray while
Herschel effect up to thediameter d = 0,1 smweget
strength of eectrical filedinthelaser beam E=4,4-1C?
V/sm. Dueto magnitudes1,4-10>V/sm~1,1-10°V/
am; 3,510?V/sm~4,4-10? V/sm strength of electrica
filed in etching pitson solarization onthe etched AgBr
microcrystalsand inthelaser beamsarethe samefor
caculation an experimenta norma Herschel effect.

Thecreation of great crystal |atent image centers
on solarization in cubic and hexagona formsiscorre-
lated with papergd’©112, |n the paper? it was theo-
retically indicated that there were great crystal latent
image centersof cubic and hexagonal formson solar-
ization. Itiscorrelated with our experimentsshownin
Figure3.

CONCLUSION

Strength of dectricd filed E=10? VV/amtaking place
inetching pitsinfluencesthecrestion of greet crystdline
latent image centers on the surface of AgBr microcrys-
talsetched by 50% aguasol ution of sodium thiosulfate
(Na,S,0,-5H,0) in photoemulsion E~ 10°V/smwith
6 unitsGOST senditivity.
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