Measurement of Muon lonization Loss 1in the High Granularity
Dual-Readout Calorimeter

N.Akchurin, J. Damgov, X. Delashaw, Y. Feng, M. Harris, W. Jin, M. Kelly, S. Kunori, Z. Leon-Guerrero, C. Madrid, C. Nunn, A.
Shrivastava, G.Vetters

Department of Physics and Astronomy, Advanced Particle Detector Laboratory, Texas Tech University

High Granularity Dual-Readout Module (HG-DREAM)

* Copper as absorber HG-DREAM active area

* Used two fiber media:
Cherenkov and Scintillating
(Dual Readout)

* Photons within the critical
angle, 6., will undergo total
internal reflection (TIR) and
get trapped 1n the fiber until
the readout

* Readout by Silicon

Photomultipliers (S1PM’s)

Simulating Muons in HG DREAM

* All channels readout by
1 J-Series S1IPMs
W * S1PMs allow for

iR ssiecsiiis ‘ ] increased spatial
segmentation and =
100ps timing resolution
resulting 1in 4D
measurements
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o 448 Cherenkov Channels

. . — ince the beam/sh ticl traveli = th
Energy Deposited with Respect to the Z Stnee the beam/shower particles are traveling > = the . . .
is of the detect g s bam) (1% light captured deeper in the calorimeter will arrive first  Using 40 GeV positrons, we scanned the entirety of the detector
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=5 vs the Z axis, also showing the o *  The calibration method is as follows
| — MU+ produced 1n the pion shower development and . .
— . ] triggered the muon counter at the end of the = The pedestal of each S1PM 1s found and subtracted
shower max (top) and shower b
) B ++._,__:+_m PI+ . . lﬁigﬂ?\;ﬂt NI using the mean value from a fitted gaussian
107 =7 || 7 My, proton prOﬁleS for different parthIGS : : ori y.rl’lh e lativale 1 =  High Gain and Low Gain values are cross-calibrated

= — i, G t4Si lati B - calorimeter will have a relatively low response to . . . . .
O — * iy can muiation (bottom) S T Faaar-— eI ] T them via a linear fit to account for any saturation in the High
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1% i Tt ottt H*m:F*f#**MHW*“ﬁ“ PR R bt GaloX 120600 o oo Calox 120 6oy Pure s o e mean®l e The calorimeter was calibrated using electrons, so the Gain . . .
Q ; fi o e %) scintillation (8) and Cherenkov (C) active media = After this pre-processing, the output of each channel 1s
Q10 p ' it . : 2 < . . .

02) | t trJrH " Muons dep051t a constant o 2 respond the same to EM showers fed into the linear regression model.

| T + . . . 2 2 When responding to muons, the scintillation fibers
> T ' f HHJU[ h[ dE/ dX (101112 athIl) 5 e will see both the ionization and radiative
EP B + ]L JU[ H g 5 components, while the Cherenkov fibers will only 40 CaloX Cer conv.*1000 Run 1355-1408 40 CaloX Sci conv.*10000 Run 1355-1408
Qg) 1 b b k HH e Energy 10 St due to = = see the radiative component, since the photons =t
- i YT produced via ionization fall outside the fiber’s

Mo I HM i bremsstrahlung and other numerical aperture

| 1 }L LT . . Subtracting the two responses, S-C, will give just the
I f | radiative processes scale ionization deposited by the muon, on the EM scale,
o e e e il 1 T i N A AT Y R R RN 2 which is only possible in a dual readout calorimeter
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? 15 . o : : : — arises from the refractive index difference between the fused-
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