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(a) Sample (b} Polaroid photograph

Fig.5 The strain of a-imaging device
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ASA 75 ASA 3000
Gain : Medium Gain : Minimum
(Nagoya Univ.) (This work)
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{(This work) (This work)

Fig.6  Characteristics of uneven of imaging device
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Table 1  Optimum condition of exposure

Exposure time
Type of film .
Gain : Minimum Gain : Medium Gain : Maximum
Type 665 ) . ]
(ASA : 75) 60 min 30 min 3 min
Type 667 ] )
(ASA : 3000) 3 min 1 min 10 sec

Sample 200 dpm (8.6 x 10™° uci)
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Fig.7 Polaroid photograph of the sample on which Pu0:
particle are present

(Photograph obtained using film of ASA 75)
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Film : ASA 3000

0.17
(10 sec

Gain : Minimum Gain : Medium Gain : Maximum

Fig.8 Polaroid photograph of the sample on which Pu0,
particle are present
(Photograph obtained using film of ASA 3000)
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Gain : Minimum Gain ¢ Medium
Exposure time : 3 min. Exposure time : I min,
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1.2%x107° pci

(2.3 %107 1% yCi/cm®)

Sample ~ (2

91 dpm

4.1x107° pci
(8.1x107** yci/em®)

Sample - ®
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8.3x107° ucCi

(1.6 x1071% yci/em®)

Sample - @

355 dpm

1.6x107* nci
(3.2x107%* yuci/en®)

Fig.9 Polaroid photograph of the sample on which different
air concentration of PuQ,; are present
(Photograph obtained using film of ASA 3000)



PNC N 841-84-12

3.3 EEEEERHKs FMEOMR
) 7wb=vsBFOBE : T o ._
7 4 VLICASA 3000 (4 766T)FMWL, 74 YBEERNC. 0)EFEKX (10, 0)DES
DEAHE L ZOBORT A F7 4 v A LDy MEDBIFEE Fig. 10T, TOAHRy
FEEEEMSERCTHRLASREFig LIRS,
Fig. 10 5, BtERoEmetic, R 04 F7 4 vs EoaRy b EPRLICKE
{H->TL TEWbhd, Ehédhic Ny 777 ¥ FXOEEN Y4 VY RINTR 6 54610
b, FAVERTE 0PN STTL B LMbhrb, Fig 10N B A & X
#y MR d OB, :‘E{leita LT, logA=a+bxd(ZZi, a, bEEHO AR HTIE
. ._ _;1 ﬁ__ T D R A
cmﬁtﬂwﬁéa#4/%¢@ﬁw.;'
logA=10989d—0396 o
gAY RADOKR L
logA=1.005d —1.308 _
DERRTEDLT L EHNTES,
(2) Rnp#EEr7ovvoifs
EXHO R gL HE 40 T A4 bic 1EMKELAEMERVT, WORBT LS SR
Wb, BRIERE, 14, 24, 34, 44, SAELERPATRELLA—LI79457
7% Fig. 12IERT . BoNfcHO R R v M Rh HERIT 10’;’?113{:{5L, ZOR#F v bOEE
ERFRGEE B TRIE LR, BRI 15, 25, 34, 44, 5AHL, 2h
Fh, 10502 F v P ROFHER, 0.34, 0.37, 0.34, 0.33, 0.36mm T, Rol3EOHS
ik, R#y MRORIE, BXEMSEML TS, PuliFoOBaOKRICRE {ELH,
Zhid, RolEED7 VBT I RulBREBEOBKE T HRIERICEET S 27 oYL
HENE LI bDT, B4 0BERTOMINT S aifidRaA L RaC BZ TR 1HEL,
BHT2RDeBERBT 2DHTH B, #-T, BANUERS LTS, hORED Rn
IREEL IR 2 L BT 555, ZnS (Ag) BkEOR—MEMNBRIELRBREINS C & Fa<,
PnO:HFOEEOKIKAF » FOBEBREU LT &Itk 5,



PNC N 841-84-12

Gain : Minimum Gain : Maximum

Fig.10 Relation between exposure time and spot size
(Sample Pu0Q, particle, Film : ASA 3000)
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Exposure time : 1 min. Exposure time : 2 min

Exposure time : 3 min. : Exposure time : 4 min.

Exposure time : 5 min.

Fig.12 Relation between exposure time and spot size
(Sample Rn daughter aerosols, Film : ASA 3000)
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(a) Sample : Rn-daughter (200 dpm)
Film : ASA 75
Gain : Medium
Exposure time : 10 min

(b) Sample : PuOz particle (350 dpm)
Film : ASA 75
Gain : Medium
Exposure time : 10 min

Fig.13 Polaroid photograph of the samples on which PuQ,
particle and Rn daughter are present
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Sample : Rn daughter
Film : ASA 3000
Gain : Minimum

- Exposure time : 1 min

Fig.14_5“P@1aroid photogfaph-of_#he saﬁp1e on
. which Rn daughter are present .
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Pu Rn daughter

l |

(a) ZnS{Ag) autoradiograph camera (c) o spector of the sample
(PuOz + Rn daughter) (Pu0 + Rn daughter)
Exposure time : 60 min
Film : ASA 3000

(b) o particle imaging system (d) o particle imaging system
(Pu0, + Rn daughter) {(Pu0,)
Exposure time : 1 min Exposure time : 1 min
Gain : Medium Gain ! Medium
Film : ASA 3000 Film : ASA 3000

Fig.15 Autoradiograph of PuQ; particles
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(a) Activity : 80 pCi (b) Activity :

Exposure time : 1 min
Gain : Medium
Film : ASA 3000

Fig.l6  Autoradiograph of PuO; particle
(Sample : Nose swab)

70 pCi
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Table A-1 Charactaristic of image intensifier

PERFOBRMANCE

PHOTOCATHODE

Entrance WindoW ..ceuiveiieiennecseronesnssnnrsos seeesensas. Plano surface, fiber optic
Photocathode Type ........... fieraasatiseeeteiasirannnarraarrnrnananassansss 5-20/8-25
Useful Diameter ...... Y aeararsenaraness 25mm
SCREEN :

Exit Window ...... S s aiieeseressasseratrtanaananasannstaas Plano surface, fiber optic
PhOSPHOT TYPE tosnvsannvavnnsossasusasesssantnanesosnsansns e P-1/P-39, Aluminized
Useful Diamefer ..icieeeseecsssasocaansonenanaas feaeseeestrariseratteaessesaneess 23MM
MANUAL GAIN CONTROL WIRING DIAGRAM 10

The manual gain control operates in conjunction MIN 1 470K

with a 50 thousand chm gain control and a 470 2 SOK

thousand ohm resistor. The minimum manual gain

setting is obtained with the wiper at position 1. 4 MAX 3

The maximum manual gain setting is obtained with

the wiper at position 3. 40 _l_

+2.5 VDC ¥ominal

] MIN TYPICAL MAX UNITS

Photocathode Luminous Sensitivity 200 350 YA/ 1m
Radiant Sensitivity

@ 0.8 nanometers 12 30 mA/W

@ 0.85 nanometers 8 15 mA/W
Equivalent Background Input 1x 1072 3x 107! 1m/cm?
Luminance Gain 20,000 50,000 70,000
Center Resolution 25 30 line pairs/mm
Peripheral Resolution 25 30 line pairs/mm
Luminous Uniformity 1.5:1 3.0:1
Magnification {over 25mm dia.) 96 1.01 1.04
Distortion (over 25mm dia.) 4.0 5.0 Z
Weight 310 350 grams
Useable Cathode Diameter 24.5 25 mm
Input Voltage 2.4 2.5 3.2 Vdc
Input Current 17 35 mA
Axial Eccentricity¥® 0.10 0.20 inch

% Alignment difference of optical
and mechanical centers at ocutput
of tube
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—=ll=— .060 MAX
1.1408 g
— —1.400 £ .010 DIA
.252 5 No.1[ 27° ]
REF
0.2
1 ( B
t NO.3
NO.4
[ ‘
bﬂ\- 2.4803-28 NS-24 REF || 080 MAX 7| -035 REF 517
. 3 EQUAL SP
e 2.480 RE
e 3.00 % 060
1.400 % .010 DIA

.058 % .001 DIA

POTTED IMAGE
TUBE ASSY

ELECTRO-OPTLICAL

i f f
g
ITIPR&JDUCTS DIVISI

REF
PIN| CONNECTIONS
1 +2.7 VOLTS
2 GAIN
3 GAIN
4 GROUND

Fig.A-1  Schematic configuration of image tube
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Fiber line
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50+ 20 mm

(Resolution : 15 lines/mm)

Fig.A-2  Shematic configuration of taper fiber
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QUTPUT SCREEN BRIGHTNESS

MODULATION TRANSFER FUNCTION %
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Fig.A-3 Typical gain saturation

curve
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Fig.A-5 Typical modulation
transfer function
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Fig.A~4 Spectral output
P-1/P-39 phosphor
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Fig.A-6 Typical absoclute spectral

response characteristies of
various photocathodes on
fiberoptics



