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´ù«�¹, §�÷v±e'Xª

I3γ

I2γ

= η
C3γ

C2γ
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Ù¥I3γ: 3γ�vrÝ, I2γ: 2γ�vrÝ, C3γ: UÌ¥

400—500keV�3γOê, C2γ: 511keV1¸Oê. lú

ª(1)¥, ����
Xêη, K�±��u)3γ�v,

2γ�v�k�¯~ê, =rÝ. 
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�ê8, �ã2¥��­��x¶¤��¡È.

C3γ =

E=511keV
∑

E=0keV

∆E×P , (2)

E: γ1fUþ, P : z�üUγ1féA�rÝ, O

��ÑC3γ = 75.31, ¤± I3γ = C3γ/3 = 25.1, b½

I2γ = 25.1, KC2γ = 2×25.1.
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A1: ã2 ¥400—500keV«m¤��¡È; A: ��

­ � ¤ � � ¡ È, I3γ = C3γ/3 = 25.1, E , b ½

I2γ = 25.1. Ó��âªf(1), �±��3ù«^

�e�Xêη′ = 1.984.
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�pU (1457.6keV)©Ù�γ1¸, 3¢�¥, À��

γ1¸Uþ���80.9—1212.9keV.

¦^�&ÿì�GLP44510/15pXGe&Þ, 3

&Þc¡��2mmØCg²���áÂ¡, &Þl�

�
�åld = 1.5cm.

ã 3 pXGe&Þ��é1¸�Ç­�

¢���êP~[Ü(J.
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ã 4 ü«ØÓ&ÿAÛ^�eÿ���é1¸�

Ç­�

a: GLP44510/15&Þ, áÂ¡: 4mm ØCg²�,

d = 7cm; b: GLP44510/15&Þ, áÂ¡µ2mmØ

Cg²�, d =1.5cm.
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250—580keV«m, �é�Ç­��§�
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Ù¥x�1f�Uþ, y ��é&ÿ�Ç.
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∑
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v�)�511keV1¸, ^60Co�γUÌ�ØÌ¸pU
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l511—400keVU�Uþmå10eVy©Uþ:,

©Oòa, bã�¸ £��½Uþ�γ1fUÌ¤é

A�¸ , ���=�äk,�Uþ�γ1f�UÌ;

ò511keV γ1f��é�Ç½ 1, ��Uþ�γ1

f�é1¸�Ç�511keV��é1¸�Ç�'�X

êk, ��Uþ¤éA�Ìã¦þXêk, Å�U\,

��ü«�¹e�3γ �vUÌ (400—511keV), ã6

��3511keV1¸$UÜ©����[3γ�vUÌ,
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�Ø511keV1¸$UÜ©����[3γ�vUÌ�

daq.

ã 6 � [ � 3γ � v γ 1 f U Ì (400—511keV)

(�3511keV1¸�$UÜ©)

3¢Sÿ��Ìã¥, 511keV1¸�$UÜ©�

3γ�vË��1fU\3�å, Ïd½ÂXêc:

c =
��Ø$UÜ©���3γUÌOê

�Ø$UÜ©���3γUÌOê
. (7)

^ c?�Xêη, η = η′′/c = 1.60±0.5, dL§�¢�

Ø��3%, Ì�´duÌ�OêÞáE¤�.

é(J��y: ^20keV��>få63AlÊ¥

��vUÌ���µ, ÿ�ív7�� I3γ = 28%, �

®��26.6%�', k5%� �, ù´dc¡J��

¢�Ø�, ©ÛêâÚ?�Ø�E¤�, �3��É

��S (10%)
[5]

.

ã 7 ív7��o-Ps�vrÝ (I3γ)��>f\

�Uþ�Cz'X

éu��7�¬, 3�>fUþ�u20kV��

�S, vkPs)¤, = I3γ = 0, ÏdÀ^��7��

IO�¬, éív7�!^AgXl�ív7�?1

I3γ ëê�©Û, (JXã7¤«. ã7¥�Xl��

¬�­�L²: 3�¬�CL¡«)¤
�þ�Ps,

�X�>f�UþO\, \���ÝO\, Ps�êþ

�éu3L¡~�, �´EkPs)¤, ¿�Åìªu

­½, (ÜXl�(J, L²á�S��Y´�p'

é� (open porous). (JL²·�ïá�3γ/2γ©Û

�{éïÄ0�á�ÚB���á�Jø
��´L

�&E.
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Analysis of 3γ/2γ Ratio in the Measurement of Positron

Annihilation Doppler-Broadening Spectroscopy *

ZHOU Chun-Lan ZHANG Tian-Bao MA Chuang-Xin ZHANG Zhi-Ming

CAO Xing-Zhong WANG Bao-Yi WEI Long1)

(Laboratory of Nuclear Analytical Technology, Institute of High Energy Physics, CAS, Beijing 100049, China)

Abstract Doppler-broadening slow positron annihilation spectroscopy is used to measure the concentration, spatial

distribution, and size of open-volume defects in surface and interface of material. In this method, the quantitative

evaluation is generally carried out with the line shape parameter S and W , but sometimes the parameters provide some

finite information. For example, if positron and electron form positronium (include o-Ps and p-Ps) in material, the

parameters S and W may provide little information about positronium even complicate the analyses. A parameter I3γ,

defined as o-Ps self-decay intensity, was used to analyze Ag layer capped and non-capped silica aerogel by slow positron

annihilation Doppler -broadening spectroscopy. The result shows that I3γ can provide more information for researching

mesoporous material and nanometer film.

Key words slow positron beam, pore, positronium§mesoporous material, film
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