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Shintake Monitor  

Diamond Sensor 

Compton 

üProbe Compton recoil electron (prepare future investigations of higher order contribution to 
Compton process) 

 

Motivations 

                                                       
ü .ŜŀƳ Ƙŀƭƻ ǘǊŀƴǎǾŜǊǎŜ ŘƛǎǘǊƛōǳǘƛƻƴ ǳƴƪƴƻǿƴ Ҧ ƛƴǾŜǎǘƛƎŀǘŜ Ƙŀƭƻ ƳƻŘŜƭ 
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Damping     Ring 

Old  IP 

Diamond sensor 



[3] S. Liu, N. Fuster et al., ATF-14-01 report 

New EXT Line 
Post-IP WS  

16-April-2013 
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Issues of Beam Halo @ATF2 

Diamond sensor 

Damping     Ring 

Post-IP WS 

Old  26m 

MW2X 

Cherenkov detector 
 

5m 

New EXT Line 

Analytical estimation of horizontal beam halo 

distribution with different vacuum pressure 

(effect of beam gas scattering) [1]  

[1] D. Wang et al., arXiv:1311.1267v2(2014)  [2] T. Suehara et al., arXiv:0810.5467v1(2008) 

[2]  Old EXT Line 



ω Large band-gapᵼ low leakage current 
ω IƛƎƘ ōǊŜŀƪŘƻǿƴ ŦƛŜƭŘ 
ω IƛƎƘ Ƴƻōƛƭƛǘȅᵼ Fast pulse  (several ns) 
ω [ŀǊƎŜ ǘƘŜǊƳŀƭ ŎƻƴŘǳŎǘƛǾƛǘȅ 
ω IƛƎƘ ōƛƴŘƛƴƎ ŜƴŜǊƎȅᵼ Radiation hardness 

ADVANTAGES 

Diamond Sensor (DS) Characteristics 
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C²Ia Ғпƴǎ 

1 MIP With 40dB amplifier 

electron beam 

HV 

Readout 

Charge generated by 1 MIP for 500 µm 
diamond (with 100% CCE):  2.88 fC 

Dynamic range: 1 ->108 e-  
4.5mm X 4.5mm X 500µm 
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Total N Min.͘Max. N/mm2  @ DS Charge signal/mm2  

Beam  1010 6.16×108 мΦсуут˃/ 

Halo 107 1.14×104͘2.24×104 31.236pC͘ 61.376pC 

Compton  28340 30͘ 520 82.2fC͘ 1.4284pC 
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Signal: Bremsstrahlung photons  

 
Dynamic range limited by:  
Å Background level  
Å 14 bit ADC counts  
Å PMT high voltage  

 
Background sources:  
Å Beam halo hitting the beam pipe  
Å Beam halo hitting another wire  

 
Data Taking :  
Å Difficult to combine data  
Å Difficult to avoid beam position jitter  
 

Wire Scanner  
Signal: Ionized e- hole pairs 

 
Dynamic range: 
ᵼ 1͘ >108 e-   (adding amplifier or attenuator) 
 

Possible background: 
Å Beam halo hitting B-Dump bending magnet 
ᵼ  can be collimated by collimators upstream  
                                                               -> bΦCǳǎǘŜǊΩǎ talk 
Å Back-scattered neutrons from dump  
ᵼ  slow neutrons can be separated in time  
Å Bremsstrahlung photons 
ᵼ  can be neglected?  

 Data Taking : 
Å Different channel for beam core and halo 
        ᵼ  possible to do overall scan 

Diamond Sensor 



In Vacuum Diamond Sensor @ATF2 
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@CIVIDEC 
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Å The first Diamond Sensor is installed horizontally  at ATF2 in Nov. 2014 

Å A second unit will be installed vertically  in 2015 for vertical halo measurements  
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Data Acquisition System 

Tests of the system were 
done with beam at PHIL 
(photoinjector  beamline at 
LAL) in Oct. 2014 before 
installation at ATF2  

RG58 coax cable   
2.5 m 

Heliax 1/4 inch coax 
cable  21 m 

Coax cable   
0.6 m 

feedthrough 

Vacuum cable 
0.64 m 

Vacuum chamber 

Power supply 

CH1   CH2   CH3   CH4 

Ext. Trigger  

Agilent 6104 Oscilloscope 
4Gs/sec, 1GHz bandwidth 

50W 
5 

Diamond 
Sensor 

Ethernet 1 

Data acquisition  
using Matlab  

 

Ethernet 3 

PC 

Motor control 

@ Post-IP 

@ IP laser room 

@ Control room 

Ethernet 2 
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Commission and characterize DS 

Main Goal for 2014 Run 

Initial measurement of horizontal beam 
halo distribution  

¶ Pick-up study 

¶ Study of correlation between DS, ICT 

and BPM data 

¶ Beam core and halo scan with 

different HV 

¶ Background study (background 

signal from cables observed) 

¶ Vertical alignment (VA) applied 

¶ Tests of auto vertical range setting 

¶ Charge Collection Efficiency (CCE) study  with 

attenuators(with different HV) 

¶ Beam halo scan for different beam intensity 

(1.1*109,2.5*109,4.9*109) 

¶ Beam halo scan for different beam optics 

¶ Study the background from cables 

¶ Study the cut of beam halo by upstream 

apertures 

¶ First try to measure Compton recoil electrons 

November Run (5 shifts) 

December Run (6 shifts) 
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Characterization of Diamond Sensor (DS) 



Signal Pick-up Study 
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Pick-up scan w/o applying HV on DS 

Signal pick -up by the strip lines on the PCB was 
observed as the PCB is not shielded  

Residual signal? 

Background from Pick-�µ�‰���C��500 e- 
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