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Introduction

* Previous HPS talks today explained
all the motivation and detector details
— Overview & Motivation
« Omar Moreno
— Silicon Tracker N
« Sho Umeura

— Lead-Tungstate Calorimeter
* Holly Szumila-Vance

« Here we’ll discuss recent progress
from our late-2014 commissioning run
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HPS 2014 Commissioning Run

« HPS in Hall-B at Jefferson Lab

— Taking advantage of first available beam
time while Hall-B’s 12 GeV multi-purpose
CLAS detector is being upgraded.

New Hall

« So far we've had ~1 total week of s
opportunistic running with beam in 2014 cryomodules

— And received the first beam through
Hall-B in over 3 years!

20 cryomodules
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I I 7 \ cryomodules
« \We commissioned a lot: 27 20 cryomodul

— Full HPS beamline
— Trigger and DAQ

— Calorimeter

* Slow Controls, Reconstruction,
Calibration, Rates

cryomodules

Enhanced capabilities
in existing Halls
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HPS Beamline

« Previous 2012 HPS Test Run had photon beam Beam Viewers

Far Upstream

« 2014: First full commissioning of electron beam
through magnet chicane and calorimeter
— 1.92 GeV beam (2 accelerator passes)
— 3-Dipole chicane (One is the anlyzing magnet)
— Sweep lowest-energy background
— Return beam to Hall-B beam dump At HPS

» Identified and resolved higher
than expected beam background
in ECAL with straight through vai ECAL
beam and no target analyzing magnet

— additional beamline vacuum a eA 1
pump installed in 2015

dipole beam

- e- dump

accelerator mmm————————"" . . . ... . . ... /

Faraday
cup
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HPS Beam Qualitx

I
« HPS requires high quality beam [ | N
Wire l:hr-:— X / Alpha 11.81064
— Halo<1e-3 nean 28.72715 7 ‘\\. . f 0 33904
. . sigma 0.23259 0.22815
— Heavily squeezed / focused in the o ez o0 \, ¢ .
vertical direction at HPS target ar/pesk 5724604 )
* 0,~30um 10 F / \
+ 0,~200 pm / 1L
1 -I*i*h,law wt RV
25.0 27.0 28.0 29.0 30.0 31.0 32.0
« Wire scans to measure beam
profile along the Hall-B beamline ook wire  wire v A\
signa e /7' \e  harp_2H024_12-07-14_22:15:06
100 chi2 1?55433 . "\ counter: HPS Left
* Got everything in 2014 but o, hotor Fo= o0 \
Good enough for much of our 10 | \‘
commissioning work AT TR AL ST TTNIL |
— In the past month the accelerator LW LI LTTIT T . Bismar n
gOt O.y down tO 30 um 44.0 45.0 46.0 4{7’”'00 48.0 49.0 50.0
1000 = wire Wire 45 deg 7-’/.\\
« We also developed methods to - 50,30 / \
study beam stability and motion o} ez e \
during trips bor/pesk  1.213-03 ¥\
— Important for SVT’s Silicon very o
close to the beamline coadhit g B TR 1L 11
) iy T | I HAMI ¥ |
76.0 78.0 80.0 82.0 84.0
title
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er/DAQ

« After quality beam through chicane and on target, calorimeter rates very
much as expected and scaling with beam current

— Highest rate channels up to ~MHz at full lumiosity (~2 MeV threshold)
 DAQ operated well over 50 kHz event-rate with little dead time
« Trigger throroughly debugged; all big issue worked out

— A complicated A'-optimized trigger logic

Calorimeter & Tri

Total: 7.2E+04 Hz Total: 72.1 kHz
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Coulomb Scattering

After only energy

. OuréDct)mlr}alr}t Slr}%le? Bacl;ground 35000 1-Cluster calibration from
- ut usertul 1or calipration an .
normalization studies 30000 Events cosmics and
standard shower
25000 loss corrections
 For HPS acceptance, Coulomb 20000 from simulation.

scattered beam electron carries

basically full beam energy (1.92 Gev) 15000
10000 Eb.
« Energy / Position Distributions 5000

\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\l\\\\

similar to Expected

05 10 15 20 25 30 35
« Coulomb Rate Study in Progress Cluster Energy (GeV)
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2-Cluster Events

 Expected dominant e*e- backgrounds:

— Bethe-Heitler Tridents
+ Dominates at low e*e- energy

— Radiative Tridents
» Contribute at large e*e energy, close to E, .,

(+
(__ ¢'$< .
Bethe- ‘/\/L_._ o+

Heitler Radiative

Z ~ [\f\ e A

« Additional contributions from Non-e*e- will be easy
to separate with the SVT and its tracking in B-field:

— Large-Angle Bremsstrahlung (ye’)

— Moller (ee)
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Outlook

* Much HPS commissioning accomplished in
Late-2014 Commissioning Run

— Trigger, DAQ, Calorimeter, Beamline

« Ready for last step of including SVT
— Installed and ready for beam

« Possibility of 2 more weeks of beam this Spring
starting this week!
— 1.06 GeV
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