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2.4.
0.5keV 0.05keV.
3.1.
Ful
+ COCs + Ba 1000 s
1.
1
1ASB7DA* 100 1ASB7DA* 100
1A8B7DB  93.16 1ASB7DB  97.76  Eu'®
1A8B7DC  94.48 Eu' || 1A8B7DC  98.60 Co®
1ASB7DD  90.39 LASB7TDD  96.25 (s
1ASB7TDF  94.09 7y 1ASB7TDF  98.06  Ro!®
1ASB7DG ~ 90.21 1A8B7DG  96.06 v
1ASB7DH  92.91 1ASB7TDH  97.47
1ASB7DI  94.09 1ASB7DI  98.06
1ASB7DAJ]  90.54 1ASBTDA]  96.44

100%
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3.2.
3.1 3
Eu152
9. /10*Bq
2 2000s 1ASB7DA 13.397 84.06
400s 3A8B7DA 13.142 83.74 Fu'*?
4ASBTDA” 2.1822 100.00
SASB7DA 2.1795 97.72
6ASB7DA 2.2991 95.10
400s
400s
™ T, = 8.04
day 4. 4
11ha
I 16%
/s
Zh120a* 2000 100.00
Zh1t18a 1800 97.84 A
Zhlt16a 1600 98.60
Zhltl4a 1400 97.09
Zh1t12a 1200 96.99 Eu'® Co® /h 1%
Zh1t10a 1000 95.99 s Ba®
7Zh1i8a 800 97.44 Y 11ha” 0.00 0.00 100
Zhli6a 600 97.08 11hb 1.11 0.38 99.18
Thlida 400 08,18 12ha 17.56 5.85 99.03
- 00 94'60 12hb 18.70 6.22 98.80
ta : 12hd 23.43 7.74 97.3
Zhltla 100 94.73 13ha 47.27 15.00 95.26 M
Zh1105a 50 90.21 13hb 48.16 15.26 94.75 y
Zh1102a 20 89.14 13he 48.88 15.47 94.46
17ha 138.60 37.91 65.2
17hb 143.30 38.90 61.31
3.3. 17he 144.38 39.13 60.38
18ha 160.05 42.32 53.34
18hb 161.08 42.52 51.03
18he 162.26 42.76 48.66
3.4.
3.1
Eu152
. 3 3.1—3.3
E 152 4
u 13.2 x 10"Bq 2.2 %
1O4Bq
13.397 x 10'Bq ~ 13.142 x Co® Ba” Fu™
10 Bq UTB900 UTB900
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UTB900* 100 U Ve
CoUTB900 Co® 97.06 v
BaUTB900 Ba'® 96.66 7
EuUTB900 Eu'2 94.51
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Abstract

Radiation fingerprints sometimes can be used to label and identify the radiation resources. For instance in a future nuclear
reduction treaty that requires verification of irreversible dismantling of reduced nuclear warheads the radiation fingerprints of nu-
clear warheads are expected to play a key role in labeling and identifying the reduced warheads. It would promote the develop-
ment of nuclear warheads deep-cuts verification technologies if we start right now some investigations on the issues related to the
radiation fingerprints. This paper is dedicated to the investigation of gamma-ray fingerprint identifying mechanism for the types of
radiation resources.

The purpose of the identifying mechanism investigation is to find a credible way to tell whether any two gamma-ray spectral
fingerprints that are under comparison are radiated from the same resource. We created the spectrum pattern comparison SPC
to study the comparability of the two radiation fingerprints. Guided by the principle of SPC we programmed a software dedicated
to identify the types of radiation resources. The efficiency of the software was tested by a series of experiments with some labora-
tory gamma-ray resources. The experiments were designed to look into the relations between comparability and radioactive statis-
tics and the relations between comparability and some measurement conditions such as real time resource activity and back-
ground etc. Two main results can be drawn from the investigation 1 it is quite feasible to use the concept of spectral compara-
bility to answer the question whether any two gamma-ray fingerprints are identity or not 2 the identifying mechanism can only

identify the types of radiation resources and cannot identify the individuals with the same type and small differences.

Keywords gamma-ray spectral fingerprints radiation fingerprints identifying mechanism verification technology
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