Beam monitors

DREAM & MAGIC. ... and more

monitor

monitor I
monolith bunker

choppers

* Requirements

* monitoring beam line

» calibration - alternative to proton charge
* robust, stable for long time

* electronics outside bunker

* high dynamic range

* low background

* low pertubation

* Nice to have
* single event sensititvity
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cave

lonisation beam monitor (IBM - CDT)

B challenges
Scheme o signal ~nA
n| drift  long cables ~ noise

two chambers

Y1y
J difference of two chambers HV

same readout as CDT detectors

current signal —no gain / no avalanches

gamma discrimination

0.005 detection efficiency ~10¢n/pulse @ 100us resolution
low noise - challenge



Range of ampifier

218

ADC value

in bunker monitor

DREAM-A: I-BM Controller SNO3 (gain 160kOhm), cable SN12 (33m), I-BM 50 SNO3 (120nm 10-BAC), Ar:CO2 = 60:40 with Radon
125 ! ! " c_04,cBL_b2, DH_01, Radon, 1400V (mean = 90.50 4 0.05, fwhm = 6.86 +'0.08)
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is 6x weaker

Radon signal
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noise

Counts

Signal & noise distribution

DREAM-A: I-BM Controller SNO3 (gain 160 kOhm), cable SNO1a (2m) and cable SN11 (36m), I-BM 100 SNO3 (120nm 10-B4C), Ar:CO2 = 60:40, time 5 min
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in bunker
1e+oa; 36m Cable

—— C_03, 0V {fwhm=39]
03]

, CBL_11, DH_03, OV (fwhm = 7.2)
CBL_11, DH_03, 800V (fwhm = 7.2)

100000 - , CBLZ11, DH_03, 1400V (fwhm =7.2)
: 03, CBL_11, DH_03, Radon, OV (fwhm =7.2)
— , CBL_11, DH_03, Radon, 800V (fwhm = 7.2)
, CBL_11, DH_03, Radon, 1400V (fwhm = 7.2)
10000 - —e— C_03, CBL_11, DH_03, Radon, 1400V, 30min (fwhm = 7.0)
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amplification can be 50x larger
=> sensitive to single events



Neutron test

IMAT - 1SIS and AMOR - P3|

Signal & noise
distribution
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@ same for MAGIC

TOF spectra

now waiting for installation
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Thanks for great collaboration
loannis and Rania

ESS detector group
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