
HCal Energy Deposition Study

Scott Barcus, April 3th 2020, E-mail: skbarcus@jlab.org

Introduction

This document describes the anticipated energy deposition expected in the HCal scintillators for each
of the seven Gn

M kinematics. The goal of this analysis is to determine the maximum energy deposited in
a single PMT for each kinematic. This will make it possible to determine the HCal’s calibration settings,
such as PMT HV, based off of the maximum number of photoelectrons (PE) anticipated in the PMT
with the greatest energy deposition.

These values were determined using G4SBS simulations of the full Gn
M experiment. Each kinematic

was simulated according to the run plan with 10,000 elastic electrons incident upon a 15 cm LD2 target
at 44µA. The placement of HCal and other equipment was set in accordance with the run plan. Electrons
were generated in a wide area to fully cover the acceptance. The electrons were generated with θ = ±10◦

of the BigBite set angle and φ = ±30◦.

The column titled Kine gives the Q2 value for each of the seven Gn
M kinematics in GeV2. The HCal

Events column gives the number of events that reached the HCal to be recorded. The Total Hits column
gives the total number of hits across all events for the run. The PMT with Max Edep column lists the row
and column number of the PMT in which the maximum energy was deposited (row and column numbers
begin counting from zero). The Max Edep in PMT column gives the maximum energy deposited in a
single PMT during the run in MeV. The NPE for Max Edep in PMT column gives the number of PE
expected to be seen by the PMT with maximal energy deposition. It is assumed from previous simulation
results that there are ≈5.5 PE per MeV. The Max Edep All PMTs gives the maximum energy deposited
in all PMTs for a single event in MeV. Note that this event is generally not the same event in which the
maximal energy was deposited in a single PMT. The NPE for Max Edep All PMTs gives the number of
PE deposited in all PMTs for a single event (≈5.5 PE per MeV).
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3.5 5082 11747 r13c5 267 1469 407 2236
4.5 6070 18859 r12c4 308 1694 465 2559
5.7 7690 30942 r11c1 418 2302 493 2712
8.1 7874 38803 r14c3 497 2733 726 3893
10.2 7539 41205 r10c3 570 3132 797 4383
12.0 8781 53540 r18c7 669 3682 960 5280
13.5 6711 34567 r10c0 740 4070 977 5373
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