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There may be serious problems using the beam 
diagnostics based on OTR at X-FELs. 
There is almost no possibility to use the beam 
diagnostics based on OTR at colliders with 
small transverse beam sizes. 
We need simple and reliable tool for beam 
transverse size measurement in the cases when 
optical TR does not work: 

Small beam sizes (sub-micron) 
Coherent radiation 

We propose to use TR in Extreme Ultraviolet 
Range (EUV TR)  for these purposes





Mainz Microtron MAMI-B



Electron energy – 855 MeV



Quadruple magnets



MAMI electron beam with electron energy 855 MeV, with average beam 

current 52 nA was used. The beam was bunched (so-called ``diagnostic 

pulse mode'') with bunch duration 0.8 sec and period 3 sec. The beam 

interacted with a target that was setup on the goniometer. The target was 

molybdenum layer (500 nm) which was chosen due to high reflectivity in 

EUV region with surface roughness better than 1 nm evaporated on a silicon 

substrate with thickness equal to 500um. 

The target dimensions were 40*10 mm^2. During the experiment the target 

was setup at two grazing angles: alpha=28.075 deg (so-called ``forward'' 

direction) and  alpha=67.5 deg (so-called ``backward'' direction). 

During the experiment different beam configurations were used 
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Asymmetry?



67.5 deg, beam No. 1 
(All QUADs are on)

67.5 deg, beam No. 3 
(QUADs are off)



Theory 
28.07 deg  - 2*107 counts 

67.5 deg       2.1*107 counts 
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Theory 
28.07 deg  - 3.98*106 counts 
67.5 deg       4.1*106 counts 
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Theory 
28.07 deg  - 5.8*105 counts 
67.5 deg    - 0.6*105 counts 
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The figure shows the difference of 
two measured distribution of 
radiation with Fused Silica filter in 
forward geometry – backward 
geometry. Beam configuration No. 
3  
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The figure shows the 
difference of two measured 
distribution of radiation with 
Aluminum 1,3 micron filter in 
forward geometry – 
backward geometry. Beam 
configuration No. 3  
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Experimentally measured backward 
transition radiation in EUV region is 
rather powerful and was observed 
reproducibly 

The measured radiation in this region is 
more powerful than it was theoretically 
predicted 

The radiation measured in EUV region is 
more symmetrical and it seems that 
influence of parasitic synchrotron 
radiation is suppressed



As the next step we plan to install 
multilayer focusing mirror that makes it 
possible to obtain beam profiles using 
EUV radiation and investigate the 
possibility of beam profile measurements 

We need to develop the strict model of 
EUV TR from different targets (material, 
shape, etc.) 




