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 Operational in vacuum conditions 

 Low budget material → low interaction probability 

 High rate capability: 109 ions/second 

 Radiation hard 

 Good time resolution: ~50 ps 

 

 

HADES placed in front 

of CBM in the proposed 

setup for FAIR. 

 

 

 

 

 

 

 

Detector requirements: 

 

 



 CBM beamline aperture 

Just behind the magnets: 

 

1.2 x 105 parts/s/mm2 

Beam diameter: 100 mm 

Area: 7850 mm2 

At the target point: 

 

109 parts/s/mm2 

Beam diameter: 1 mm 

Area: 0.8 mm2 

Bigger detector 

required 

Electronic 

limitation 



 Optimal detector placement            count rate/channel reduced 

 

 Two detectors for use in beam tracking 

Highly segmented 

diamond detector 

Highly segmented 

diamond detector 

STS measures 

X and Y, from 

which one can 

get Z 

CBM target 





Electronic grade detector 

Optical grade prototype 

detector 



Optical grade diamond: 

 

 Type Ib 

 Prototype test detector 

 Single substitutional 
nitrogen 

 4.5 mm x 4.5 mm 

 Cost: £210.00 

 

 

 

Electronic grade diamond: 

 

 Type IIa 

 Nitrogen impurities 

 9 x 4.5 mm x 4.5 mm 

 Single plate cost: 
£1475.00 
 

 

 



ROHDE&SCHWARZ RTO 1044 

oscilloscope 

Detectors 

on PCBs 
Amplifiers 

400 A MeV Carbon beam  



 Obtained from the time difference between the two detectors 



t = tOG − tEG ⇒ σ2 = σOG
2 + σEG

2  

σOG ≈ σEG 

⇒ σOG =
σ

2
=

27

2
= 19 ps 

σ = 27 ps 



Optical grade diamond 

detector 
 

 Charge collection 

begins to saturate for 

increasing high 

voltage 
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Electronic grade diamond detector 

 

 

 

 

 

 

 

 

 

 

 

 

Note different electronic field scales – 
different amplitudes 

 

 Same trend seen 
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Optical grade diamond  

detector 
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Electronic grade diamond 

detector 

beam: C 400 A MeV 

up to 10 MHz 

beam: C 400 A MeV 

up to 10 MHz 



 

Simulation assumes: 
o 400 MeV carbon beam  

o 500 um thick detector 

o 100% collection efficiency 

 

 

Obtain dE/dx and Q 

 

 

Simulated frontend  

electronics 

 

 

Simulated Waveform 
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Obtain dE/dx and Q 

 

 

Simulated frontend  

electronics 

 

 

Simulated Waveform 
 

 Experimental charge collection 

efficiency close to 100% 



 Hypothesis:  High beam intensity results in OG diamond performing 

similarly to EG diamond 

High beam intensity 1 MHz Low beam intensity 1 kHz 

250 mV 

900 mV 



 3 optical grade scCVD 

diamonds in the 

beamline 

 

 Only one with 

amplification 

 

 Read-out by 

oscilloscope 



 Same method as used for the carbon beam 

 Better result owing to higher energy losses 

σ = 6 ps 



 Determine the critical value for the beam intensity 

 

 Determine the lifetime of the nitrogen traps staying filled 

 

 Detection efficiency of diamonds from Sm beam time 

 

 Scheduled beam with MIPs 
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