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Abstract

We have developed a high energetic positron annihilation spectroscopy (PAS) apparatus using by Laser Compton
Scattering (LCS) gamma beam at NewSUBARU synchrotron radiation facility, LASTI, University of Hyogo. The
purpose of the apparatus is to measure for the bulk materials. We have tried two positron annihilation methods. One PAS
was using a high energetic positron beam generated pair creation from 10 MeV over gamma beam irradiation to Pb target,
the other hand was gamma beam directly implantation of the measurement samples. Any measurement used size of the

sample mm or cm order at atmosphere.
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Figure 1: LCS gamma ray system at NewSUBARU BLO1.
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Table 1: Condition of LCS Gamma Ray at NewSUBARU

L—HF— LCS 7 v~ ##
KR TR 777 A
[nm] ¥ —[MeV] [photon/s]
Nd2w 532 333 1.5E+6
Nd 1064 16.9 8.5E+6
Er 1540 11.8 6.1E+5
CO, 10592 1.73 1.3E+6

JeFDOMICHE Z HHLEL T,

500x10° T T T T

WW' Wit

f \| 'h““

]
¥ ]l

)
AN
200—1

T

) J’u‘:l"

"
I i)

Current [1 /cmzlphoton]

-

0 5 10 15 20 25 30

Positron Energy [MeV]

Figure 2: Simulation of the energy of pair production
positron from 16.9 MeV gamma photon into thickness of 3
mm Pb plate.
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Figure 3: FPAS apparatus.
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Figure 4: Doppler profiles by FPAS in pure iron and
silicon.
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Figure 5: Simulation of GiPS (a) 17 MeV gamma photon
track (b) positron track.
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Figure 6: GiPS apparatus.

Normalized count

o7 e
ialy il sl e
1343 1348 1353

by . L
1358 1363 1368

MCA channel

L 1
1333 1338

Figure 7: Doppler profiles by GiPS in pure iron and silicon.
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