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•基于脉冲正电子束的探测技术
•脉冲束寿命谱仪的关键问题
•世界各国脉冲正电子束装置
•脉冲正电子束的应用
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PAS

2D-PAS

AMOC

DB
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基于脉冲束的数字化寿命谱仪
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基于脉冲束的数字化幅度-寿命谱仪
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基于脉冲束的数字化双多普勒展
宽符合寿命谱仪
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基于脉冲束的数字化寿命-动量
关联谱仪
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lTime resolution

lCF-timing technique in digital measurement
lTriple coincidence improves time resolution
lRepetition time for long lifetimes

lCut art in off-line
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CF-timing technique in digital 
measurement
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lTime resolution
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13.75h, 4.2*107events
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The magic resolution barrier of 100 ps will
be broken very soon!

lA three-detector setup
lthe DC-241 digitizers
lFWMHtot =105 ps has to be reached.
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Triple coincidence improves 
time resolution
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The analog way
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For example, pulsed beam
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Timing

脉冲束重复频率对测量长寿命的
限制
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Cut Art in off-line
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l数字化谱仪的优势不
仅仅是装置简单,价格
便宜,使用方便……

l最重要的是可以采用
不同形式的Cut,不同
目的Cut,以及重新的
数据组合…

数字化测量的优势
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lTime resolution can be improved 
by 1/√2   by sum the t1 and t2.
l Background can be reduced.
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组合CUT

l时间信息: 短寿命,长寿命;
l能量信息:  511keV峰, 连续谱, 高能散射;
lS-参数信息: 不同区域的S参数选择
l关联信息:  E1+E2=1.02MeV

T1+T2=…
S  vs. W

也可以某些参数的简单组合.
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世界主要脉冲束装置

l德国
l欧洲其它地区

(法国\英国\丹麦\瑞典\意大利)
l美国
l日本
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ISA@dfi.aau.dk
lElectron energy: 100 MeV 
lElectron pulse current: 10 mA 
lElectron pulse duration: 1 msec. 
lRepetition rate: 10 Hz. 
lNumber of slow positrons: About 106/s 
lPositron energy: 0 - 3 keV 
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EPOS@epos.ac.ge

PDF 文件使用 "pdfFactory" 试用版本创建   ÿ       www.fineprint.cn

mailto:EPOS@epos.ac.ge
http://www.fineprint.cn


PDF 文件使用 "pdfFactory" 试用版本创建 `   `     www.fineprint.cn

http://www.fineprint.cn


PDF 文件使用 "pdfFactory" 试用版本创建 `   `     www.fineprint.cn

http://www.fineprint.cn


PDF 文件使用 "pdfFactory" 试用版本创建 `   `     www.fineprint.cn

http://www.fineprint.cn


PDF 文件使用 "pdfFactory" 试用版本创建 `   `     www.fineprint.cn

http://www.fineprint.cn


LLNL @llnl.gov
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Japan

大阪
大学

京都
大学

东北
大学

东京
大学

JAERI筑波

PDF 文件使用 "pdfFactory" 试用版本创建 ÿ ÿ ÿ     www.fineprint.cn

http://www.fineprint.cn


NIST@nist.go.jp

2D-PALs
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普及型放射源脉冲正电子束装置

l装置尺寸 3m x 0.6m x 1.5m(H) 
l正電子源 22Na(1.11GBq) 
l正电子注入能量0.5 keV- 20 keV 
l時間分辨 < 250 ps 
l計数率 > 300 cps 
l測定時間 １个样品(106) ～1小时
l信躁比 ～10-3
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KEK@kek.ac.jp
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OSAKA University
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JAERI, Takasaki Establishment

PDF 文件使用 "pdfFactory" 试用版本创建 ` ÿ `     www.fineprint.cn

http://www.fineprint.cn


lNano porous films

lNano-in-surface

lPolymer films
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lNano Porous Films
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Positron energy :2keV
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τ1=125ps(p-Ps, fixing), τ2 about 0.4ns(depending),

Tao and Eldrup model
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3

3

(100 ) 0.37
(500 )

I nm
I nm

=

100% annihilation in SiO2

37% annihilation in SiO2
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If we assume that the positron lifetime of 
SiO2 in the 100 nm sample is the same as 
that of the 500 nm sample, we can
remove the SiO2 component from the 
spectrum of the 100 nm sample.

Thus, the subtracted 
lifetime spectrum of could 
reflect the lifetime of the 
interfacial layer.

215±10 ps(62%) 478±20 ps (38%)

The present result suggests the
di-vacancies at the interfaces, and larger 
vacancy clusters or microvoids.

presence of
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AMOC

p-PS

Free e+

o-Ps

O-Ps and free e+ annihilation with 
same e- because of the momentum 
distribution.

with electrons
of oxygen in the SiO2

At 15 keV, about 90% of positrons are 
implanted in the Si substrate. In the young 
age region, annihilation in the Si substrate 
is dominant.

The contribution of annihilation in
SiO2 can be clearly seen in 15 keV 
even if the fraction of positrons 
annihilating in SiO2 is only 10%.
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Thank you!
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