LABEC



Noise Problem

For the test, Pietro made board and cables to
connect to the scattering chamber.

Two jumpers were implemented to switch cable
shielding between ground, pseudoground and
ground filtered to pseudoground.

The last one was the best configuration in
laboratory, but all of them failed at LABEC.
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Possible Solution

To reduce noise problem we tried to put all electronics (TROC+HIDRA)
Inside the scattering chamber, using Scolopendra instead of cables.

adc_cn[3][13]

adc_cn[2][13] htermp
htemp Entries 2000
B = Entries 2000 100 S P D Mean 0.5912
o L F) D Mean  -0.0425 StdDev  142.1
L Std Dev 27.2

80—

40— ‘\N 40

13 ﬂ] i ] M

_q 50 : = = _-I JDG "_'_‘-I-Lr'l_lJJI‘J:|-£a . : = : é : -I éa 1 I 1t I |||||||| r L1 1 I L1 1 1 I 11 1 3 I Ll H—ﬂ led 1)
ade_cn2][13] Y00 "m0 200 -100 0 100 200 300 400 _ 500

adc_cn[3][13]

But we were discouraged to put electronics in vacuum because of the
risk of outgassing and thermal heating...



Alternative Solutions

(1) Find a miracle to reduce noise with cables
(2) Test the boards for outgassing before test

(3) Try a different read-out electronics
(old HIDRA board, Amptek, QDC?)



Beam Parameters

Energy = 2 MeV (avoid activation)

Trigger... from deflector (300 ns delay in 6m)
Current = 104-105 protons/mmz2 s (at maximum)
Slit = 0.25 mmz2-1 cmz

Duration = 1-5 ps

Rate... below 100 Hz

« Using predeflector+deflector we can reduce multiplicity

S, ppSAT [ADC] = 700000 ADC
G,pp = 110 ADC / 30 MeV
S ppSAT [GeV] = 190 GeV

obtainable with T=1 ps and A =10 mmz2
R [SPS/LPD] = 0.06
SSPDLPD_SAT [ADC] — 46000 ADC
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GEANT simulation by Nicola
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Range of 2 MeV Proton

SRIM simulation by Pietro
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Dose of 5 MeV Proton
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Assuming:

Piyso = 7.25 g/lcms
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Since the radiation
hardness of the LYSO
crystal is 108 Gy, there
should be no radiation
damage to the cube
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