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2026 LFHCAL Beam Times at CERN

- 8 full LFHCAL “8M” modules, fully equipped
- 40cm*40cm *130cm

- 60 layers of scintillator, segmented 5cm x 5cm

Longitudinal summing of segments

- FullHGCROC readout
- 1 week of CERN PS: Wk15 (April 8t — 15t
- 1 week of CERN SPS: Wk20 (May 13t —20t™)

- 4xsize of previous beam tests

- Same number of readout channels due to longitudinal summing
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Component availability

“Doyou have all necessary hardware (components) available, and if not what is the timeline to receive them?”
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Preamplifier Setup Preparation

- Summing 5/10 layer segments (depending on depth)

- Minimum signalis MIP in 5 layers
maximum is 10 layer sum in shower maximum

- MC Study (minimal digitization, deposition energies only):

- Poisson smearing for photon statistics does not
influence muich

- Hitenergies in “single layer MIPs”
- Single MIP in 5x sum layers is ~5.5 “single layer MIPs”
- Single MIP in 10x sum layers is ~12 “single layer MIPs”
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Preamplifier Setup Preparation

10° 4 . .
- 10-150GeV pions ; — p!un_ig lnr::er
] pion 10 outer
- Hit energies have long tail up to 1000(ish) MIPs 104 — EEE‘?ELEZZ
- Dominated by central tiles/towers - §:§:—13§ 'OHLE
107 4 (— pic:n:150 inner
1 T [ pion_150 outer
- How do we set the HGCROC input preamp to cover as 102
much as possible on ADC?
- Whatis the influence of ADC cutoff? 101.;
] ) | |
- - 1o M || || h || il m'm I MMMH !
- HGCROC ADC is 10bit (1024) — s e o e 1000

Hit Energy (MIPs)

- Set bx layer single MIP signal to ~30ADC -> roughly
200MIP ADC coverage
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Preamplifier Setup Preparation

%

10-150GeV pions
Hit energies have long tail up to 1000(ish) MIPs

- Dominated by central tiles/towers

How do we set the HGCROC input preamp to cover as
much as possible on ADC?

- Whatis the influence of ADC cutoff?
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Preamplifier Setup Preparation
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Preamplifier Setup Preparation
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- HGCROC ADC is 10bit (1024)
- Set bx layer single MIP signal to ~25ADC

0.2
->roughly 200MIP ADC coverage o1
0.0
10 T e
- Lose significant response at large hadron momenta clipping threshold (MIP)
0.30
- Loss of resolution is relative minor — pion_10 resolution
—— pion_50 resolution
0.25 4 —— pion_100 resolution
§ — \ —— pion_150 resolution
E 0.20
& —~
E
‘;é' 0.15 -
go.lo—
“ 0.051
e T T e W
%géﬁllliiggg clipping threshold (single tile MIP)



Preamplifier Setup Preparation
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Summing Board in Practice

- Summing board + flex adapter at ORNL

- Both[5, 5,10, 10, 10, 10, 5, 5] and [5, 5, 5, 5, 10, 10, 10, 10]
summing boards available

- Tested with vertical cosmics

- (Before our KCU blew up, unfortunately)
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MIPs with Summing Board || ** [ =%

- bxsummed layers MIP @ ~60
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- Whyis 10x sum MIP not ~2x 5x sum MIP?
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MIPs with Summing Board |
- 5xsummedlayerSM|P@N6O —_}{_II_{_I—T
- 10x summed layers MIP @~80
- Whyis 10x sum MIP not ~2x 5x sum MIP?

- 10x sum has high capacitance than 5x — ]

sum, should slow signal a bit T

- Do we see that? Not sure. semee
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Next Step

- Fix ORNL KCU
- Supply voltage does not come up, working on it...
- Change preamplifier settings to move bx sum MIP peak to ~25ADC

- Alternatively, reduce bias voltage to same working point
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