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Á� |^60Co��
©Oé3«��ðcN (BC-408, EJ-200, BC-404)?1Ëì�úïÄ, '�Ëì

c��ß�Ì!u�Ì91���Cz, uy3«ðcN3$Jþäk�Ð�|Ëì5U; �ì�Jþ

�L1.44×104Gy�, ß�Ì²wC�, 1ÑÑ~�éî­, �u�Ì%�±ØC.

'�c ��ðcN ß�Ì u�Ì 1�� Ëì�ú

1 Úó

�1�m&ÿì(TOF)´�.Ì¤­��f&

ÿì��, 8c­.þ�«Ì¤�TOFõæ^��

ðcN. �1�m&ÿìØ=�±^u©Eâf, �

�±��1�?�¯>u. 8c�®Ì¤(BES)�3

?1�#UE, ×ÜTOF�m©E�O�I�¦�

�80—100ps
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, ÙÿÀá�´EJÚBCX���ðc

N. du¢�¥�þ�pUþ��K>f¿��3&

ÿìNC�Má�þ, �)g?âf, ò¬éðcN

E¤�ú, Ï
k7�éðcN�ËìA5?1ïÄ.

ùØ=éu�®Ì¤�UEk¿Â, 
�é��ðc

N�Ù¦^å�k­��ë�d�.

éðcN|ËìïÄ¤æ^�Ëì
Ì�k:

γ
[2, 3]

, e−
[4]

, n
[5]

, p
[6]

�. Ù¥�~^�´γ
. 
ÿ

þ�5UÌ��)Ëìc�ðcN�u�Ì!ß�

Ì91����Cz
[3, 7, 8]

. 8cé��ðcN�|

Ëì5UïÄÌ�8¥3NEX�±9�,é|Ëì

�U?þ
[2, 9, 10]

, 
BCX���é�, �vk'uEJ

X����ðcN|Ëì5U�ïÄ(J��.

2 ¢�á�Ú�{

2.1 ¢�á�

¢ � ¥ æ ^ � � ¬ k: BC408, BC404
[11]

,

EJ200
[12]

, BCX�5g{I�Saint-Gobain Crystals

& Detectorsúi, EJ2005g{I�Eljen Technol-

ogyú i, § � � Ì � 5 U ë ê � L 1. � ¬ � ´

4cm×6cm×240cm��^/, �âËì¢��I�,

lÙ�à���ã, ,�2��¤Φ3cmp6cm��

Î/�¬. ÎN��¡´�1�, 
Î¡���¡, v

k�1. 3g,1eEJ200¥y�bÚ, BC408¥y

�bÚ, 
BC404K�ÃÚ. ��¢�L§¥=^Ë

°é�¬?1LÞ°, Ø2�Ù¦�?n.

L 1 ��ðcN.ÒÚÌ�5U

u1P~ 1P~ u�Ì 1ÑÑ
.Ò

�m/ns �Ý/cm ¸ /nm (�éó)(%)

BC408 2.1 380 425 64

BC404 1.8 160 408 68

EJ200 2.1 380 425 64

2.2 ¢��{

¢�Ì�ÿþ��ðcN3Ëìc��u�Ì,
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ß�ÌÚ1���Cz. ��¢�3¥I�E�Æ�

¤. Ù¥u�ÌÚß�Ì¢�3¥I�E�Æ(�¥

%?1, ÿþu�Ì�¤ì´HITACHI-850, ß�Ì

^�¤ì´SHIMADZU UV-240. ã1w«
EJ200

Ëìc�u�ÌÚß�Ì. du¤ì��Ï, u�Ì

Úß�Ì�Å�ÿþØ��u2nm, 
ßLÇ�­E

5¢�w«Ø��u1%.

ã 1 EJ200Ëìc�u�ÌÚß�Ì

ðcN�1��æ^ã2�¢�C�ÿþ, �Ä

���ðcN��fSê$, æ^ 241Am��
, Ù

u�Uþ�Eγ=59.4keV�X��. ��ðcNØ�

1>�O+XP2262(PMT)ÍÜ��à¡à³	, Ù

{�Ü�ü�Tyvek��K. ðcN�PMTæ^�í

ÍÜ. PMTÑÑ�&ÒÑ\�QVT, ��dO�ÅP

¹. ã¥���)ì^uP¹ÿþXÚ���. ðc

N��é1���½Â�ü Uþ�È�)�1f�

PMT�Â¿=��1>f�ê8. ^úªL«��

�
[4]

:

LY =
(Pp−Pped)

(Pspe−Pped)×Eγ

(1>fê/MeV) (1)

Ù¥Pp, Pspe ÚPped ©O´�U¸!ü1>f¸Ú

ADC��éA�PMTÑÑ�, Eγ ´��
3ðcN

¥�È�Uþ. O�1���æ^pd[Ü¼�¸ 

Pp ÚPspe, 2|^úª(1)��1��. ­E5¢�w

«, 1��ÿþ��éCz�u¬%.

ã 2 ÿþ1��C�µã

ã3(a)´|^XP2020 (3425nm?�þf�Ç

´24%), 3−2400Veÿþ�uÿÿÁXÚó�G

��IO�¬��U¸, ã3(b)´XP2020�ü1>

f¸, |^úª (1), �±O�Ñ1��561±41>

fê/MeV. |^XP2262B(3425nm?�þf�Ç

´23%), 3pØ−1950Ve¼��1��558±51

>fê/MeV. ��ü«PMTÿþ�(J´���.

��Äþf�Ç, 1����$u�[�I80001

f/MeV, ù´Ï�: 3�¢�¥¦^�íÍÜ; ðc

N�Î¡vk�1; ðcN	ï
üc, �3�½�

Pz�. ØLéuïÄðcN�|Ëì�ú¢�, �

I�'5ðcN�ÿ5U��éCz, ù�´¢�æ

^�íÍÜ��Ï.

ã 3 (a) XP2020ÿþ�IO�¬�U¸;

(b) XP2020ü1>f¸ (P~6dB)

|^XP2262B¼��3«�¬Ëìc�1��

�L31��.

3«�¬©Oæ^¹Ý�1CiÚ5×106Ci� 60Co


ì�, ì��m±9ì�Jþ�L2. zgËì�,

ÑÿþðcN�u�Ì, ß�Ì±91��, zg�

ÿþ�m���1.5h.

L 2 kÅðcN�ËìJþ

Ëì JþÇ/(Gy/min) Ëì�m/min oJþ/Gy

1 3.7×10−4 1540.2 0.57±0.04

2 8.3×10−3 2722.8 22.6±0.1

3 8.3×10−2 865.2 71.8±0.9

4 12.5 48 602±24

5 52.7 273 14387±104
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3 ¢�(JÚ?Ø

3.1 Ëìéu�ÌÚß�Ì�K�

ã4(a), (b), (c)´Ëìc��¬�u�Ì, ùp

é�¬�ÌÝ?1
8�?n. lã¥�±w�,

BC408ÚEJ200ðcNu�¸3425nm?, 
BC404

�u�¸´408nm. ù��[�Ñ��I´���.

3Ø���S, Ëìc�ðcN�u�ÌÄ�vkC

z. `²ðcN�u1Å�Ä�vkCz.

ã 4 (a), (b), (c)Ëìc��u�Ì; (d), (e), (f)

Ëìc��ß�Ì

ã 5 Ëìc��u�¸ �ßLÇ

ã4(d), (e), (f)´Ëìc��¬�ß�Ì, �±

w�: EJ200�ßLÇ�p, 
BC408ÚBC404�$;

BC408ÚEJ200�áÂ>3400nm, 
BC404�áÂ

>3390nm, Ëìc�§��áÂ>vkCz; �X

ËìJþ�O\, 3«ðcN�ßLÇÅìü$; �

ËìJþ�L1.44×104Gy�, ¤kðcN�ßLÇ

wÍeü, 
�d�ðcN�u)²wCz——3«

ðcNÑC¤��Ú. Ù¥BC408Ëìc��ß�Ì

�©z[13]�� (©z¥ðcN�p´1cm). ã5´3

ðcNu�¸ �, ßLÇ�ËìJþ�Cz, �w

��JþO\�, ßLÇ3ü$. �ËìJþ�u

600Gy�, BC408ÚEJ200�|Ëì5UÐuBC404.

�ËìJþ��1.44×104Gy�, ¤k�¬ßLÇwÍ

eü.

3.2 Ëìé1ÑÑ�K�

ã6(a)w«
EJ200ðcNËìc��U¸�C

z. dã���XËìJþ�O\, �U¸Ñ3Å

ì~�, L²ÿ��1��3~�, �ËìJþ�L

1.44×104Gy�, ®wØ��U¸. dã4Ëìc��

u�ÌÚß�Ì�±��ùé�U´duðcNu�

�ðc1 (u�¸3410—430nm�m)�g�áÂ
.

ã 6 (a) ØÓËìJþe�U¸�Cz; (b) 1�

��ËìJþ'X­�

¢�¥�
�y¢����5Ú°(5, z��

�U¸Ìÿþ3g, ���Ù3g�²þ�. L3Úã

6(b)w«
1���ËìJþ�Cz. �±w�, Ë
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ìcBC404�1���p. �XËìþ�\�, 3«

ðcN1ÑÑÑ¥y~��ª³. �l1ÑÑ�eü

ª³5w, EJ200�|Ëì5U�ÐuÙ¦ü«�¬.

L 3 kÅðcN�1ÑÑ(1>f/MeV)

ËìJþ/Gy
�¬

0 0.57±0.04 22.6±0.1 71.8±0.9 602±24

BC408 596±6 588±8 562±8 545±7 512±10

EJ200 597±7 594±8 562±7 555±7 534±8

BC404 619±8 616±7 596±7 573±8 536±10

4 (Ø

d±þ�¢�(JÚ©Û, ��Xe(Ø:

1) 3Ø���S, Ëìc�ðcN�u�ÌÄ�

vkCz;

2) EJ200ßLÇpuBC408ÚBC404. �XËì

Jþ�O\, 3«ðcN�ßLÇÅìü$; �ËìJ

þ�L1.44×104Gy�, ¤kðcN�ßLÇwÍe

ü; d��¬���u)Cz: 3«ðcNÑC¤��

Ú.

3) BC404�1ÑÑ�p. �XËìJþ�O\,

¤k�¬ÿ��1ÑÑÑ3~�, �EJ200�|Ëì

5UÐuÙ¦�¬. �ËìJþ�L1.44×104Gy�,

¤k�¬Ñ*	Ø��U¸, ùé�U´Ï�-u�

)�ðc1�ðcNgáÂ
.
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Radiation Hardness Properties of Plastic Scintillators *
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ZHAO Yu-Da3 WANG Feng-Mei4 XUE Sheng-Tian1
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2 (University of Science and Technology of China, Hefei 230026, China)
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Abstract Using 60Co radioactive source, the radiation damage properties of three kinds of plastic scintillators, BC-408,

EJ-200 and BC-404 were studied. By the study of the variation of transmission spectra, emission spectra and light yield,

it can be found that the scintillators have good irradiation hardness at low dose. When the dose is over 1.44×104Gy,

the transmission spectrum becomes worse and the light output decrease very much. However, the emission spectrum is

unchanged.

Key words plastic scintillators, transmission spectra, emission spectra, light yield, radiation damage
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