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The Neutral Particle Spectrometer (NPS) Experiments

Run Group la

F12-13-010
* Normal DVCS runs triggered on E12-13-007
recoil electron in HMS and photon 2o

in NPS
* Took DIS runs (HMS-only trigger)

DVCS 12 GeV Hall A/C

10 maximum Q° with

approximately every 12 hours § o [ oo
throughout the experiment 7o o
* Analyzing DIS runs: Compare o
yields from data and MC simulation 3
for 17 HMS settings :: o
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DIS Data Comparison to MC Simulation

* Data: * Simulation:
* Runs with HMS-only trigger * Generate events at vertex over a large
« Data cuts: phase space
« Cerenkov: npeSum > 2 * Incorporate radiative corrections
« Calorimeter: etracknorm > 0.6 * Weight according to cross section model
(F1F221)

e Delta between + 8%
e Beam current > 2uA
* Normalize by charge

e BCM calibration — Christine Ploen;
Helicity scalers — Bob Michaels

 Corrections for LT, detector efficiencies,
prescaling, HMS acceptance

* Target cell wall and charge-symmetric
background contributions subtracted

 Compute reconstructed event variables
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DIS Yield Over Time

Repeat analysis approximately once per week from beginning of run period
until LH2 target adjustment period

Post-LH2 target adjustment, took DIS runs at every kinematic

Each kinematic has at least 2 data points

Plot ratios of yield to MC prediction over time
e Set October 3, 2023 as “Day 0”
* LH2 target adjustment begins day 211
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Deuterium DIS Yield Over Time
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Hydrogen DIS Yield Over Time
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Modifications to LH2 Target

e 2 primary hypotheses for the cause of target issues:
* Atypical fan speed created bubbles
* Helium contamination in LH2

* Measures taken:
* Adjusted target fan speed (58Hz to 42H2z)
* Replaced fan controller
* Moved LH2 from loop 2 to loop 3
* Increased pressure in target loop (25psia to 40psia)

 Each measure made small improvements
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Improving the NPS DIS Analysis

* Removing minor inconsistencies between simulation and data
* V.o 10 Z mapping, HMS acceptance correction, etc.

* Dummy target contribution is not exactly the same as the contribution of
aluminum foils in cryo targets

* How to correct for the discrepancy in LH2 DIS yield? Use an overall correction
to luminosity or a z-dependent correction?
* DVCS simulation in development and will help answer this question
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Summary and Outlook

* Deuterium DIS studies give reasonable results, so discrepancies in hydrogen
seem to be coming from the target

* Issues with hydrogen target were present from the start of the experiment and
seemed to have gotten worse over time

* Significant improvement with adjustment of hydrogen target conditions

* Refining consistency between data and simulation, improving aluminum cell
wall subtraction

* Overall correction factor for LH2 target or z-dependent correction? DVCS
simulation will help
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Thank you for your time

Questions?
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