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Comments/TOC

This is not a workplan (yet)

Summary of what we have to get started with and ideas for next steps towards crystal test beams

● Testbeam MC status

● Materials and sensors

● Test equipment

● Electronics and DAQ



Single module / small matrix GEANT model

Github repo for latest small simulation tool: https://github.com/UVa-Calvision/singlebar2 

● Modified from Yuhiu’s code at UMD that used for plots in the proposal 

● Implement dual xtal geometry similar to proposal with wrappers, 1(2) front(rear) SiPMs

● SiPM models include separate surface material and optional impedance matching layers, light baffles

● Many geometry and material parameters available in cfg file , including matrix definition

● Various improvements to geometry and tracking code

● Based on Geant 9, libraries fetched using CVMFS

I hope we can maintain* this as 
a relatively painless install use 
it as training ground for 
students (and anyone else) to 
jump quickly in and do some 
interesting work in GEANT.

*ease of setup, working examples out of the box,...

https://github.com/UVa-Calvision/singlebar2
https://github.com/yihui-lai/single_bar


Simple studies (eg, easy things to do)

Cherenkov light only, no propagation
10 GeV mu

10 GeV el

Photons collected in 6x6 rear SiPM, E=10 GeV, PWO

e-

mu-

pi-

Sc. Ch.

<16k>±5k <2000>±600

<N> photons collected vs 
impedance matching 
(xtal <-> SiPM)

Cherenkov
AIR:  664
OpticalGrease:  1738
Silicone:  1978

Scint
AIR:  890
OpticalGrease:  14331
Silicone:  16006

SiPM PDE(λ) not included

Full optical sim 
of 500 events of 
single bar 
configuration

Large fluctuations 
from:
Molier Rad?
SiPM coverage?
Interesting to 
study!

PWO 67+180mm , 16x16mm^2 face
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Single module
10 GeV particles / 1 event

PWO
mu- ~10 s 
pi- ~28 s
e- ~173 s

BGO
e- ~585 s
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Some initial goals for GEANT

Ultimately we will want to tune the model this will require data

● Improvements to material descriptions, eg measured xtal properties
● Define benchtop (cosmics, sources, laser excitation) and beam studies to ~quantitatively verify Geant 

modeling for different xtals
● Also perform with optical filters appropriate for separation of C/S light for different xtals

Other topics of interest

● Studies of possible saturation of SiPMs: eg S light leakage in C light sensor, dynamic range needed for 
sensors

● Distribution of sensors
● Alternate light collection geometry, for example central mounted S light sensor + tapered light guide to C 

light sensor  

● Extending studies to EM scale matrix, xtal size and material optimizations 
● Develop model/framework to parametrize optical tracing as in CMS as an early step (also SiPM response)

Industrial scale GEANT 

● Will need REAL GEANT experts to get this off the ground!

CS
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Similar @ UVa
● Lecroy and 

Agilent scopes
● DRS Eval Boards
● 16 Channel DRS 

unit

Good software/DAQ 
experience, eg 
Waverunner + DRS 
systems used in 
numerous testbeams.

● Recently 
acquired a 
64-channel 
CITIROC unit 

https://www.caen.it/products/dt5202/
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Range of PDEs for other larger 
cell size SiPMS



Scintillation spectrum from our GEANT model



(TBA)

● Used in multiple test beams
● Fast and slow signal outputs 
● DACs for per SiPM bias adjustment
● Typically used w/ scope/digitizer 

readout

Will debug new CITIROC DAQ in parallel
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