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Delta Scan Covers CaFe MF to SRC kinematics 
in SHMS momentum acceptance
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Accp. Cuts for # H(e, e’p) Count Rate (Hz) Estimates:
|δHMS | < 10 % −10 < δSHMS < 22 % (Does not do much in this case, but it is standard cut)

Geometrical Collimator Cuts on both HMS/SHMS

Applied HMS collimator cut

Acceptance in SHMS is determined  
by acceptance in HMS 

since SHMS events are well 
within its geometrical collimator acceptance
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Wtotal = ∫
1.05

0.9
WdW

# of good H(e, e’p) eventsIntegral over full range of W 
for DAQ coin. rates estimates 

(this assumes only H(e,e’p) 
+ radiative ) 

** resonance, DIS, or other 
background is NOT

Simulated by SIMC. 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CaFe 
Special  
Studies

SHMS P 
(e-) 

(GeV/c)

SHMS Angle 
(e-) 

(deg)

HMS P (p) 
(GeV/c)

HMS Angle 
(p) 

(deg)

DAQ coin. rates  
(Hz)

# H(e, e’p) 
Count Rates 

(Hz)

Beam-on-
target time

heep @ 
kin-0 

Optim MF 
CaFe Kin.

8.55 8.3 1.82 48.3 1192 818 1 hr

heep @  
kin-1 8.55 7.5 1.62 51.1 2230 1513 1 hr

heep @  
kin-2 

(also use for 
proton 

absorption)

8.55 6.8 1.44 53.8 4088 2745 1 hr

beam time = 1 hr total charge = 1 mCBeam Energy = 10.6 GeV beam current = 60 uA

Updated H(e, e’p) Elastics Study
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• Assuming we want relative statistical error of , on H(e, e’p) elastics for checks, 

we would need to take 50,000 counts H(e, e’p) per each delta scan setting

N
N

∼ 0.44 %

CaFe 
Special  
Studies

SHMS P 
(e-) 

(GeV/c)

SHMS Angle 
(e-) 

(deg)

HMS P (p) 
(GeV/c)

HMS Angle 
(p) 

(deg)

# H(e, e’p) 
Count Rate 

(Hz)

# H(e, e’p) 
Counts

Beam-on-
target time

heep @ 
kin-0 

Optim MF 
CaFe Kin.

8.55 8.3 1.82 48.3 818 50,000 ~ 1 min

heep @  
kin-1 8.55 7.5 1.62 51.1 1513 50,000 ~0.55 min

heep @  
kin-2 

(also use for 
proton 

absorption)

8.55 6.8 1.44 53.8 2745 50,000 ~0.3 min

** SHMS is at very small angles, hence singles rates may be much higher than the coin. rates predicted here 
Nevertheless, being conservative, delta scan should NOT take more than 30 min. (Including spec. Rotation) 
We can definitely take 2-3 min. runs and get more data here, and still have time.
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Study time 

Beam Checkout 
(beam centering on C-hole, check beam profile w/ harp scans) ~15-20 min (0.25-0.33 hrs)

Trigger checkout Ask Brad Sawatzky, but I would estimate ~20 min. (0.33 hrs)

BCM Calibration ~ 1 hr

Carbon Optics Check @ SHMS P = 8.55 GeV/c Holly: may be much longer than (~2-3 hrs) ???
Target Boiling Studies  
LD2 @ 10 uA,  @ 60 uA    LH2 @ 10 uA,  @ 60 uA  

Depend on stats. uncertainty we want, which targets we want 
to do, and beam current setting. Let’s put a cap of 1.5 hrs,

H(e,e’p) Delta Scan ~ 1 hr (@ 50% beam eff.)

Proton absorption studies 
Based on H(e,e’p) kin-2 rates (2.7 kHz), lets give it 2 
min. for singles  ONLY + 5 min for coincidence ONLY. 
(~10 min.  conservatively) 

Detector calibrations Should be an integral part of production running 
(no need to take dedicated detector calibration runs)

TOTAL TIME** ~ 8 hrs (1 shift)  -> 4 PAC hrs

** If everything (from accelerator side + Hall magnets/spectrometer goes 
smooth, should be completed on a single shift. (I’m optimistic about this) 
 
Proton absorption studies: will NOT be part of initial checkout, but will be done 
In between changing from MF to SRC kinematics, since it involves lowering the 
HMS momentum from MF @ 1.82 GeV/c to proton abs. studies @ 1.44 GeV/c, and finally 
to SRC @ 1.325 GeV/c, and stay there for the remaining of the run period
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Rough Run Plan 
 
1. Initial Beam/Trigger Checkout,  
   BCM calibration, Boiling Studies,  
   Carbon Optics, H(e, e’p) Studies: kin-0 (e,e’p), kin-1 (e,e’), kin-2 (e,e’)  
   (~ 4 PAC hrs) 

2. Change to MF kinematics and take data (from Dien, ~ 7 PAC hrs) 

3. Change to H(e,e’p) kin-2, which should take ~30 min. for HMS angle/momentum 
change, and SHMS angle change + ~10 min. of data taking (high rates)  ~0.5 PAC hrs 

4. Change to SRC kinematics and take data (from Dien, ~ 75 PAC hrs) 
 
TOTAL TIME: 4 + 7 + 0.5 + 75 = 86.5 PAC hrs ( 7.2 days)

I think we can do the initial checkout/studies in 4 PAC hours (1 SHIFT) , rather than 
8 PAC hrs the CaFe run plan initially thought. 
 
In addition, since SHMS momentum will be fixed at 8.55 GeV/c, and HMS momentum 
will just move from higher to lower, there should be less complications magnet-wise


