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E12-10-003 Kinematics
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Previous Hall A Experiment:

g E12-10-003 in Hall C will explore the deuteron momentum distribution at
unexplored kinematics, where FSI have been shown to be small

g Study the short-range structure of Deuteron via momentum distributions
with reduced FSI

g Check the validity of the theoretical models for missing momenta >500 MeV/c
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£12-10-003 Run FPlawn

Expected Time: 3 PAC days (6 days total)

I Hydrogen Elastics, H(e,ep) (1 hr)

Target: LH,(10 cm)

Q? = 4.026 GeV~
P! = 8.454 GeV/c
0, = 12.169°

Proton kinemakics
P, =2.938 GeV/c

0, = 37.339°

Deuteron, Dle,e’ p)n

Target: LD, (10 cm)

Q? = 4.25 GeV?
P! =8.922 GeV/c
0. =12.169°

Probton kinematics
11. @ Pmiss = ¥0 MeV (1 hr)

P, = 2.435 GeV/c
6, = 40.061°

I1I. @ Pmiss = §00 MeV (¥ hrs)

P, =2.305 GeV/c
0, = 53.252

IV. @ Pmiss = 650 MeV (1% hrs)
P, = 2.220 GeV/c
0, = 56.401

V. @ Pmiss = ¥00 MeV (36 hrs)

P, =2.120 GeV/c
0, = 59.388



E£12-10-003 Run Flan

Expected Time: 3 PAC days (6 days total)

I Hydrogen Elastics, H(e,ep) (1 hr)
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Target: LH,(10 cm) — _.=""

(P! = 8.454 GeV/c )
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Prokon kinemd bies
P, =20938 GeV/c
6, = 37.339°
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Maghet cycling procedure is
time consuming, so a
common cenkral momenbum
setbting was determined,

Deuteron, Dle,e’ p)n

Target: LDy (10 cm)
Q? = 4.25 GeV*
0 = 8.922 GeV/)
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Prgton kinematics
A, @ Pmiss = ¥0 MeV (1 hr)
- P, =2435GeV/c

0, = 40.061°

I1I. @ Pmiss = §00 MeV (¥ hrs)

P, =2.305 GeV/c
0, = 53.252

IV. @ Pmiss = 650 MeV (1% hrs)
P, = 2.220 GeV/c
0, = 56.401

V. @ Pmiss = ¥00 MeV (36 hrs)

P, =2.120 GeV/c
0, = 59.388




Sinulakion

Hydrogen Elastics 0 Acceptance

of SHMS Mowentum Acceplance

Hydrogen Elastics 0 Acceptance
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Sinulation

Hydrogen Elastics 0 Acceptance
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Particle Detectors inside the HMS

Preshower &
Shower Counters

X-Y Scintillators

Heavy Gas
Cerenkov

X-Y Scintillators

b | Aerogel Cerenkov

‘ Drift Chambers




Particle Detectors inside the SHMS
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ReadOut Controllers (ROCs)
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HMS Hodoscopes
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- Counting Room

hlx (32 sig/
16 bars)

hly (20 sig /10 bars) §
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HMS Hodoscopes
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- Counting Room

hlx (32 sig/
16 bars)
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h1X = h1X+ (16-fold OR) AND hIX- (16-fold OR)
h1Y = h1Y+ (10-fold OR) AND h1Y- (10-fold OR)
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- _HMS Hodoscopes
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- ___HMS Calorimeter

i, Counting Room

Layer B (26 sig)
Layer C (13 sig) |
| LayerD (13 sig)

hA =hA+ (13 sig) + hA- (13 sig)

hB = hB+ (13 sig) + hB- (13 sig)

hC =hC- (13 sig)

hD = hD- (13 sig)



HMS Gas Cherenkov
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HMS Single Arm
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~__SHMS Hodoscopes

| Countlng Room

S1x (26 sig/ !
13 bars) Splitter
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TDCs : v v
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B Scalers &
TDCs

h1X = h1X+ (16-fold OR) AND h1X- (16-fold OR)

h1Y = h1Y+ (10-fold OR) AND h1Y- (10-fold OR)

h2X = h2X+ (16-fold OR) AND h2X- (16-fold OR)

h2Y = h2Y+ (10-fold OR) AND h2Y- (10-fold OR)

Image Source: S. Malace, Hall C Users Meeting, Jan. 21, 2017



SHMS PreShower/Shower Calorimeter
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SHMS Heavy/Noble Gas Cherenkov
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SHMS Single Arm o
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' Counting Room

HMS/SHMS Coincidence
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Electronic Dead Time Monitoring (EDTM)

Physics
Triggers

HMS/SHMS
Trigger Electronics

Triggers
L
s
L

#Accepted EDTM Triggers, TDC # 0
H#EDTM Scaler Counts

Total Live Time =

# Accepted Triggers, TDC # 0
Hpre-Trigeer Scaler Counts

Computer Live Time =




EDTM Study Done on Dec. 2017
HMS Live Time Measurements (NO Scaler Reads)

HMS Measured Computer Live Time
90

HMS Measured Total Live Time
BUSY MIN =200 us

EEEEEr————

p——

(@)) ~
o o
—

BUSY MAX = 270 us

EDMT =100 Hz

Live Time (%)
n
o

0 20 40 60 80

100
Poisson Rate (kHz)

!ZA poisson generator was used to simulate real physics triggers



For a detailed description
of the Hall C Trigger
Electronics

|



https://github.com/JeffersonLab/Hall-C-Trigger-Setup/blob/master/trigger_doc/trigger.pdf

Thanks!

Questions?




