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• Physics to do with GMn
• Preparation status
• GMn run plan
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• GMn
• GEn (He-3)
• GEp (p -> p polarimeter) 
• GEn (n -> p & n -> n polarimeters)
• SIDIS
• TDIS
• Wide Angle Pion Production:
• L/T cross section for neutron – new in Two-Photon-Exchange

• WAPP with He-3:             ; ALL vs. KLL, pion is essential for GPD
• Strange FF (Gs) at 3 GeV2 – discovery level (HCAL+ECAL) 
• DIS g2 for NH3 transversely pol. target – (BB/SBS in Hall C)   

B. Wojtsekhowski, for the SBS collaboration
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GMn group of experiments

• GMn
PI team: B.Quinn, B.Wojtsekhowski*, D.Hamilton, A.Camsonne

• GEn-RP
PI team: E.Bellini, M.Kohl, B.Sawadsky*, N.Piskunov, B.Wojtsekhowski, 
D.Hamilton, K.Gnanvo

• nTPE
PI team: S.Alsalmi, E.Fuchey*, B.Wojtsekhowski

• WAPP
PI team: J.Arrington, A.Puckett*, A.Tadepalli, B.Wojtsekhowski
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GMn run group postdocs and Ph.D. students

o Catanya: V.Brio
o UVa: S.Ali, X.Bai, J.Boyd, S.Jeffas, A.Rathnayake
o W&M: B.Yale, M.Satnik, Z.Wertz
o UConn: E.Fuchey, S.Seeds, P.Datta
o Glasgow: R.Marinaro, G.Penman
o Hampton: T.Gautam, M. Rathnayake, M.Suresh
o CMU: J-C.Cornejo
o JLab: S.Barkus, A.Tadepalli
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Physics program of the group
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• GMn via n/p cross section ratio up to 13.3 GeV2

• GEn (n -> p & n -> n polarimeters) at 4.4 GeV2

• Wide Angle Pion Production (KLL) at high s/-t/-u

• L/T cross section for a neutron at 3.8 GeV2

B. Wojtsekhowski, for the SBS collaboration



12 GeV GMn experiment
Ratio of the cross sections D(e, e�n) and D(e, e�p)
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F1 decomposition at very large Q2

]2 [GeV2Q
0 2 4 6 8 10 12 14 16 18 20

u 1
/Fd 1F

-0.4

-0.3

-0.2

-0.1

0

0.1

0.2

0.3

0.4

0.5

0.6
)D 0.1G± n

E
Kelly Fit (G
Kelly Fit
CLAS data
SLAC data
Hall A projected

F1 =
G

E
+ �G

M

1+� F2 = �G
E
�G

M

1+�

F2/F1 = �1 +G
E

/G
M

� +G
E

/G
M



Hardware item list
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• Hall A infrastructure (also counting room) 
• Hall A beam line, BPMs, Moller 
• LH2 + LD2 + optics targets +
• HRS-L spectrometer
• SBS magnet and correctors with power/cooling
• BB magnet with power/cooling
• HCAL + the mezzanine and cable lines
• BB detector package with GEM, e-bunker/cables
• SBS many GEMs, e-bunker/cables
• SBS proton detectors for GEn-RP
• DAQ advanced system and its bunker 

B. Wojtsekhowski, for the SBS collaboration



List of teams
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• Hall A tech – Jessie+
• Hall A beam line – acc + D.Flay, S.Malace
• LH2 + LD2 + optics targets – D.Meekins
• HRS-L spectrometer – R.Michaels, M.Satnik
• SBS magnet  – Jessie+
• BB magnet  – Jessie+
• HCAL – Scott, CMU, UConn, Temple, CU
• BB detector – Holly+, Kondo+, Todd+, Ralph+, Arun+
• SBS GEMs – Kondo+, HU, UConn
• SBS proton – Brad+
• DAQ – Alex+, Mark+, B.Moffit, B.Raydo
• DAQ bunkers+magnet power+ – Jack+
• Software – A.Puckett+
• Run coordinators - D.Jones

B. Wojtsekhowski, for the SBS collaboration



DAQ bunker, today
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SBS Program 

11/07/2016 
2 

Scattering 
Chamber & 
Vacuum Snout-
done 

Front Field 
Clamp-done 

Corrector 
Magnets-
done 

48D48 
Magnet
-done 

Counterweight Support 
Structure-done 

Exit Beam Pipe-
done 

Rear Field Clamp- done 

GEMs- frames  
done December 
2016 

Plastic 
Analyzers
-done 
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Solid angle 70 msr for the central angle > 15o

Super Bigbite Spectrometer



Proton arm calorimeter

12

energy resolution 60%/
p
E[GeV ]

time resolution ⇠ 0.5 ns

B. Wojtsekhowski, for the SBS collaboration



Status/remaining work/time line
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ü Design/layout of the experiment, 100%
ü Hall A infrastructure, preparation is in full speed
ü SBS magnet components/installation 
ü BB magnet+
ü BB detector package, GEM chambers, a lot to do
ü HCAL, mezzanine, cables for the Hall, a lot to do
ü SBS trackers, a lot to do
ü RP detectors, a lot to do
ü Move/re-test the detectors in the hall ~3 months

Next beam in Hall A is for GMn+

We need to be ready for the beam in a few months! 



Status/remaining work/time line
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ü Design/layout of the experiment, 100%
ü Hall A infrastructure, preparation is in full speed
ü SBS magnet components/installation 
ü BB magnet+
ü BB detector package, GEM chambers, a lot to do
ü HCAL, mezzanine, cables for the Hall, a lot to do
ü SBS trackers, a lot to do
ü RP detectors, a lot to do
ü Move/re-test the detectors will take ~3 months

Problems? Big: current rate of progress. How to estimate?
1) Project the speed using the rate in previous 2-3 months
2) Project the scope of similar scale experiments in the past



Status/remaining work/time line

January 22, 2021, Hall A/C meeting B. Wojtsekhowski, for the SBS collaboration 15

ü BB magnet+
ü BB detector package, GEM chambers, a lot to do
ü HCAL, mezzanine, cables for the Hall, a lot to do
ü SBS trackers, a lot to do
ü RP detectors, a lot to do
ü Move/re-test the detectors will take ~3 months

Problems? Big: current rate of progress. What are the reasons?
1) Limited access, detector requires a lot of work at the lab 
2) Multiple projects
3) Scope of readiness for beam commissioning. 

Beam is for equipment which is ready.



Status/remaining work/time line

January 22, 2021, Hall A/C meeting B. Wojtsekhowski, for the SBS collaboration 16

ü Design/layout of the experiment, 100%
ü Hall A infrastructure, preparation is in full speed
ü SBS magnet components/installation 
ü BB magnet+
ü BB detector package, GEM chambers, a lot to do
ü HCAL, mezzanine, cables for the Hall, a lot to do
ü SBS trackers, a lot to do
ü RP detectors, a lot to do
ü Move/re-test the detectors will take ~3 months

Problems? Can detectors be ready for August? No sure, if the 
current speed of progress will continue. We need:

Focus/Scope –> a Review will be in two weeks



Top view, from Ch.Soova, today
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Beam schedule
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Beam schedule
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Run plan
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step # task Q2 ✓BB/✓SBS Eb, calendar, tech.

GeV2 ✓HRS�L GeV, µA hours hours
Preparation, HCAL 17 m BigBite/SBS 33.1 / 23.3
Com1a see table 3 comm. BigBite 33.1 / 23.3 5.56 24
Temp. removal BigBite+detector no 56 24
Moller pol. test Moller 5.56 8
Move per table 15 HRS 50. / 23.3 no 4 4
Com2a see table 2 beam line comm. 50. / 23.3 5.56, @2h 24
Com2b (pass change-1) 50. / 23.3 3.74 8
Com2c, see table 15 HCAL calibration ⇠4.12 50. / 23.3 3.74 24
Com3a per table 16 move SBS/HCAL 42. / 20.5 no 32 16
Com3b (pass change-2) 42. / 20.5 5.56 8
Com3c, see table 16 HCAL calibration ⇠5.08 42. / 20.5 5.56 24
Com4a move HRS to 90+o no 4 4
Com4b see table 2 SBS/HCAL 29.0 / 29.2 no 32 16
Com4c see table 2 reinstall BB 29.0 / 29.2 no 104 40
Com4d see table 2 prepare BB det. 29.0 / 29.2 no 168
Com5a see table 3 comm. BigBite 29.0 / 29.2 5.56 48
Com5b move 17 - to 8.5 m HCAL 29.0 / 29.2 no 4 4
Com5c see table 4 HCAL & BB 29.0 / 29.2 5.56 48 =612h
1a beam pol. measurement Moller 5.56 8
1b (install analyzers) GEn-RP , day 1 29.0 / 29.2 no 4 4
1c see table 5 GEn-RP prod 4.4 29.0 / 29.2 5.56 168
1d (pass change-3) beam 29.0 / 29.2 7.38 8
1e see table 6 WAPP prod s=10.3 29.0 / 29.2 7.38 96
1f prep. to GMn prod pol. remove 29.0 / 29.2 no 56 24
2a move tab. 9 to 7 BB/SBS/HCAL ✏ = 0.82 25.5 / 32.5 no 32 16
2b (pass change-4) beam 25.5 / 32.5 5.56 8
2c see table 7 nTPE prod Q2=3.8 25.5 / 32.5 5.56 88
3a move tab. 9 to 7 BB/SBS/HCAL ✏ = 0.58 45.0 / 25.8 no 32 16
3b (pass change-5) beam 45.0 / 25.8 3.74 8
3c see table 9 GMn prod-2 Q2=3.8 45.0 / 25.8 3.74, @11h 64
4a move tab. 9 to 10 BB/SBS/HCAL 33.0 / 24.6 no 32 16
4b (pass change-6) beam 33.0 / 24.6 5.99 8
4c see table 10 GMn prod-3 5.7 33.0 / 24.6 5.99, @12h 56
5a move tab. 8 to 11 BB/SBS/HCAL 49.0 / 16.6 no 32 16
5c see table 11 GMn prod-4 7.7 49.0 / 16.6 5.99, @6h 56
6a move tab. 11 to 12 BB 39.0 / 16.6 no 8 8
6b (pass change-7) beam 39.0 / 16.6 7.95 8
6c see table 12 GMn prod-5 9.8 39.0 / 16.6 7.95, @6h 24
7a move tab. 12 to 13 BB/SBS/HCAL 48.0 / 13.3 no 32 16
7b see table 13 GMn prod-6 11.0 48.0 / 13.3 7.95, @7h 56
8a move tab. 13 to 14 BB only 41.0 / 13.3 no 8 8
8b (pass change-8) beam 41.0 / 13.3 9.91 8
8c see table 14 GMn prod-7 13.3 41.0 / 13.3 9.91, @11h 212
9a move tab. 7 to 8 SBS/HCAL/BB 32.0 / 33.5 no 32 16
9b (pass change-9) beam 32.0 / 33.5 4.01 8
9c see table 8 GMn prod-1, Q2=3.0 32.0 / 33.5 4.01, @11h 56 =1184h

SBS commissioning SBS production Beam 3.7 GeV Tech work
612 h = 26 cal days 1184 h = 49 cal days 32+72 hours

Table 1: The time table of the GMn run group. Note: @ time with 60 µA.
15
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SBS commissioning SBS production Beam 3.7 GeV Tech work
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Table 1: The time table of the GMn run group. Note: @ time with 60 µA.
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