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Hall C and the Neutral Particle Spectrometer
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Performance of The Neutral Particle Spectrometer

NPS is a new instrument at JLab Hall C built with support from NSF

MRI PHY1530874

The NPS calorimeter consists of 1080 PbWO4 crystals, the preferred
material for high-resolution calorimetry, also at EIC - NPS has the
largest set of PbWO4 crystals in an operating calorimeter in the US
The NPS Science Program consists of ten approved experiments

2024 (training 12 grad/undergrad students)
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® 4 experiments have been running in parallel from Sept 2023 to May
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All channels perform well at very high luminosity on LH2 and LD2(= 8x1037 cm?/s).

N The expected resolution energy resolution was achieved (1.3% at 7.3 GeV).

1.5
GeV)



Small Angle Program of NPS : September 2023 - May 2024
(RG-1a)

Deeply Virtual Compton Scattering (DVCS) off the proton
DVCS off the neutron

Deeply Virtual Meson Production (DVMP) with n°
Semi-Inclusive Deep Inelastic Scattering (SIDIS) with n°
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E12-13-010: DVCS/DVMP & Nucleon Structure
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E12-13-010/E12-22-006: DVCS/DVMP & Nucleon Structure
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E12-13-007: SIDIS Basic (e,e’,n°) cross sections




HMS Optics Reconstruction
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N PS E I aSt i c Cal i b rati o n S Coefficients of elastic calibration #3
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NPS Calibrations with n® Mass Measurement

n¥ invariant mass after m© calibration
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Preliminary Waveform Analysis
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Preliminary Exclusivity Results - DVCS
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events

Preliminary Exclusivity Results - n°
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Preliminary n® Missing Mass - All Channels
Preliminary Exclusivity Results - °

B Exclusive M Delta [SIDIS Il Sum (1) Data

11 LHZ 0.36 3.0 8.5 11 LD2 0.36 3.0 8.5 11 DUM 0.36 3.0 8.5
RS ) R L SR RS RS RSN e 150 B
g E geof- . 2
b E 220 = g
F o \7 ] l0E- 5
o ibeell X 0 bk ol S
05 10 L5 20 05 L0 15 20
Mx (GeV) Mx (GeV)
4 LH2 0.36 4.0 10.5 4 LD2 0.36 4.040.5 4 BUM 0.36 4.0 10.5
3 : A% ) i Raaas EARRARRRE:
2%® P 820 =
520 5 5 E
S S 815
5 15E o °
210F £ z10
SE
S O®5 Lo 15 2.0 25 OIS 20 25
Mx (GeV) Mx (GeV)

7 LD2 0.48 4.8 10.5 7 DUM 0.48 4.8 10.5

S
=
T

w
=

S

Kilo-counts
N
=)

Y65 o 15 s0- ; 10 15 20
Mx (GeV) Mx (GeV)

<
T

Credit: P. Bosted



Run Period Challenges — Radiation Damage of Preamplifiers

Mean Values : Sample Pulse Amplitude
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Run Period Challenges - Problems with LH2 Target

Ratio Data/Predicted MC Yield
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Conclusion:




THANK YOU - THANK YOU - THANK YOU

Thank you for your
attention !

THANK YOU - THANK YOU — THANK YOU




DVCS off the Neutron : Recent Work
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