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High-Loss Applications

e Where are ionization limits for loss detectors?
(A little theory)
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ATLAS: 1 MIP 1 uA in 50 Q: 50 uVv -> 40 dB gain

CNGS: le6 MIP 1A in 50 Q: 50V -> |limit for scopes
HiRadMat: 1e9 MIP 1 kA in 50 Q: 50 kV -> different readout

strategy required!



Effect 1: Voltage Cut-Off
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Effect 2: Non-linear Pulse Shapes
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Effect 3: Additional Time
Constant



Charge and Ramo-current
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HiRadMat Measurements

Measurements at HiRadMat with up to 1e9 protons per bunch at
the detector. 100 um diamond detectors from Diamond Materials
with a charge efficiency of less than 5% and an active area of 3 mm

were used.
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Effect 4:
Recombination (1)
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Charge yield
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Effect 5: Recombination (2)
Verification with sCVD



Response to Alpha Particles
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Effect 6:
Diffusion



Alpha Pulses
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Diffusion vs Time

Vg = 7.4x103 m/s
V. = 1.0x10°> m/s
Vdiff/vsat = 7'4%
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7. Conclusion :
lonization Linearity
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CNGS

1e6 p/bunch



CNGS 1e6 p/pulse

4 batches a 14 bunches =56 bunches Trigger
1e6 protons/bunch \ -

Gain=0dB

C =100 nF

du=0.5V

dQ=50nC > 1nC/bunch > 5160 ¢/p

il Theory: 18’000 e/MIP = 30% c.e.
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Summary

Linearity seems to be given up to 1e9 p/b
Diffusion 7% of v,

Recombination time constant 10-20 ns
Pile up due to high charge-density

Operate loss monitors at high bias fields
Don’t come close to the voltage cutoff



Thank you for your attention!



