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Herschel Effect of Photographic Plates by YAG Laser Radiation
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Herschel effect in commercial photographic plates under YAG laser radiation has been studied.
Effect of preliminary white light radiation and successive IR-light radiation was studied.
Particularly, the “dark spot” phenomenon of plates occurring under strong IR-light radiation
has ‘been found and its formation mechanisms have been discussed from the viewpoint of the
band energy of AgBr crystal.
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Fig. 1 Schematically shown experimental
setup for the study of Herschel effect.
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Fig. 2 Photograph of a Kodak 121-01 plate
taken under the white light radiation (4.05/
1073 J/cm?) and the successive IR-light radia-
tion at room temperature (60 J/cm?).
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Fig. 3 Relationship between the energy density
of IR-light radiation and the ratio of optical
transmittances of the plate before (71) and after
(T2) IR-light radiation when the first white light
radiation is constant.
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Fig. 4 Relationship between the energy density
of white light rediation and ratio of optical
transmittances of the plate before (71) and after
(T2) IR-light radiation when the successive IR-
light radiation is constant.
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Fig. 5 Photograph of Kodak 121-01 plate taken
under the white light radiation (4. 05% 107% J/cm?)
and the successive IR-light radiation at the
temperature of 40°C (45 J/cm?).

805 (41)

FoDIT LB YAG L —¥ =S A v ¥ —EE LM
HRELEOBBEARLTOS. MARENELE1ZE
BN Ry AEDHTOICBRES L —F —REHE T %
WEF—FEIREL 125,

BOREy P OMBBEER LD, SERLER
%47 -7.. Fig. Ti2Z0—FlTH 3. TN Kodak
12101 WARICERY], AEXEBRET x V¥ —HE 4.05
%1073 Jjem? T—REICEYLTHS 50 ETHRI L —F
— AR ANF—BE 24 ]/cm® TTIRENXT 5,
X5, BROALDSOHFRNL —F —HAERRTENR
T ANF—FE 120 J/em? THELLLEEETHD. &
PR O OEEARER Fig. 8 (a)~(c)T
BRcELTV3. Bohie, Fig 7T 0A¥F0RD
28y FHENI. chid Fig. 8 (¢) &g LT
BT EDbhote. Lih-T, BOARy POHBEL
MR L —F —ERE = 3V F—EEOFAEICL -

30

N
(=]

10 |

Energy Density of IR-light (J/cm?)

20 30 40 50 60 70 80
Temperature of the heater (°C)

Fig. 6 Relationship between temperature of
the heater and appearance of a “dark spot”
on the plate after the white light radiation
(4.05x 1072 J/cm?).
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Fig. 7 Photograph of a Kodak 121-01
plate taken under first white light radiation
at room temperature (4.05x107%J/cm?) and
the successive IR-light radiation at 50 degree
(24 J/cm?) and final IR-light radiation at room
temperature (120 J/cm?) on the right half part
of the plate.
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Three time radiations
a. white light radiation (4.05x10™ J/em?)

c. IR-light radiation at room temperature (120J/cnf )

Fig. 8 Schematic drawings showing corre-
sponding each stage of the photograph of
Fig. 7 during three time radiations.
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