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- Number of sections in z?
- Signal/services routing along boards?
- Readout – follow CALICE?
- Plan for some timing layers?
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Hadron Base Unit (HBU)

Robotic tile wrapping/placement

Alternative “megatile” approach
- Being developed in Japan

(US-Japan program)

Felix Sefkow
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Initial mechanical design ideas – Marco Uriunno (SLAC)
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- Exploring possible cooling 
schemes

- Heat load/extraction

Marco Uriunno (SLAC)
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100 GeV pions – 2018 result
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CALICE 
AHCAL

Test Beam

SiD HCal
simulation �46%

𝐸𝐸 + 1.5%

5-100 GeV charged pions: 
SiD simulation and CALICE 1m3 test beam results

θ = 90o

θ = 44o

Rerun 100 GeV     2020
σ/E = 0.056
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1) Tile size
( Austin compared the HCal energy resolution and peak position for 3mm and 6mm tile sizes. 

There is a degradation of both the peak position and  resolution at the few percent level using 
the larger tile size - for single pions.)

2) Positioning of tiles, tile-tile gaps, and tile thickness variations.

3) Absorber plate thickness variations.

4) Regular front section/Coarse rear section?

5) Model of light collection for tile/SiPM. We know that a dimple under the SiPM help with 
uniformity of response across the tile, but there is still a residual variation.

6) HCal sampling fraction

7) Calibration of HCal. How to evaluate, projected error(s). Setting energy scale(s).

8) PFA-related items - what parameters are input/can be varied for the HCal? 

SiD Hadron Calorimeter – detailed simulation 
– potential variations
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SiD Hadron Calorimeter 
– Layer geometry
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Minimum signal level

Electronic noise

SiPM parameters

SiD Hadron Calorimeter - Digitization

Also have mis-calibration -
correlated across cells, dead cell 
fraction, timing window,…
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SiD Hadron Calorimeter - Reconstruction
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SiD Hadron Calorimeter – Physics Impact
SiD H -> Invisible as example

Hadronic Z decays
For max statistics

Which HCal parameters are the most sensitive 
in driving the best limit for H -> Invisible?

Analysis 
variables 
potentially 
affected by 
HCal
performance
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Chris Potter – Fall 2020 Amanda Steinhebel – LCWS 2021

UTA – Fall 2020

Recoil Mass against Z
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SiD Hadron Calorimeter – Physics Impact
SiD H -> Invisible as example

- Making HCal more “realistic” can lead to broadening of distributions.

- More events fall outside fixed cuts, complicate jet 
identification/reconstruction via PFA

- Look at effect on e.g. S/√(S + B)

- Worse resolution -> wider cuts -> significance?
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SiD Hadron Calorimeter – Physics Impact

- Understand all HCal parameters

- Are parameters appropriate for SiD?

- Many parameters are “fixed” – what/how can some be varied?

- Consider design choices (Fine/forward, Coarse/backend? Aspect ratio? …)

- Other physics processes? 
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