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RI-PPMA 
@千葉大 

Linac-PPMA 
@産総研 

陽電子マイクロプローブによる3種類の陽電子顕微鏡の開発 

空孔型欠陥マップ計測 

Transmission positron microscope Positron probe microanalyzer 

Linac-TPM 
@KEK 

TEMとの差異 



KEK-TPM 用陽電子ビームライン 

Linac : 44 MeV, 0.2 GeV∙mA, 50 Hz 

4.3 m 

2.1 m 

Microprobe 

TEM 

Ta target (positron source) and 
several W foils (moderator) 
floated at 35 kV 

プレゼンター
プレゼンテーションのノート
This is a schematic diagram of KEK beamline. 
The positron beam is transported from a positron source to the beam line of 4.3 m in height by a magnetic guide.
The beam is vertically bended and injected to the TEM through the brightness enhancement chamber.
This is a photo of KEK positron source.  
%we put the apparatus of a microprobe here. This is the TEM by JEOL 




30 kV TPMのための陽電子光学系 
4.
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プレゼンター
プレゼンテーションのノート
This is a photo of brightness enhancement chamber and a transmission positron microscope.
Here, the micro-beam is formed by these sequence.
%1st magnetic lens, brightness enhancement with the transmission geometry, electrostatic lens for acceleration, and conventional transmission electron microscope.




TPM & TEM image of Au(100) foil 

1 µm 1 µm 

16 hours 

gold thin film 

micro grid 

hole 

Positron Electron 

X10,000 Resolution : 50 nm 



e+ & e- diffraction pattern of Au(100) foil 

15 hr 

Positron Electron 

We can succeed in 10,000 times TPM image and the diffraction pattern, 
comparable with TEM. 



3. Positron probe microanalyzer (PPMA) 

5-25 keV e+ 

µm 

µm 

511 keV γ-rays 

The plume induced by the 
injected positrons 

Thermalization,  
Diffusion, 

& trap at defect 

µm の空間分解能での欠陥マップ計測 

励起源 

検出 

γ線スペクトルのピーク形状 
陽電子寿命 

欠陥量・サイズの分布 

プレゼンター
プレゼンテーションのノート
I would like to explain why we call it as PPMA instead of SPM.  There are two kinds of methods using a scanning electron beam, SEM and EPMA.  In our method a positron microprobe is scanned and the annihilated gamma rays are detected, so that the manner is similar to EPMA.  The spatial resolution is also similar to EPMA.  That is why we named it PPMA.



23% ひずみ導入純鉄の S マップ 



提案する二段輝度増強LEPD光学系 

二段目の輝度増強部 

輝度増強後から入射ビーム形成の静電光学系 
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