
SIDIS Update for Draft MIE

Tianbo Liu 
Duke University and Duke Kunshan University

SoLID Collaboration Meeting 
March 5-6, 2017

1



From preCDR to draft MIE
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Simulation 
all sub-systems in GEMC 
acceptance updated 

Generator 
model from our new fit to world data 

Projection 
systematic uncertainties 
current fragmentation cut (R cut) built in the generator 

Physics impact 
transversity and tensor charge 
Sivers function 

Tracking 
one sample readout from APV25 
Kalman-Filter algorithm for track finding and track fitting 

Kaon identification 
TOF: 20ps resolution required (MRPC?)
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From preCDR to draft MIE

[preCDR]
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From preCDR to draft MIE

Δp/p Δθ Δφ Δz
forward angle 1.28% 1.22 mrad 5.36 mrad 0.86 cm

large angle 1.05% 1.08 mrad 2.19 mrad 0.45 cm

Resolution: SIDIS-3He  one-sample and 100% background (will be updated)

Resolution: SIDIS-NH3  (on-going)
[Weizhi Aug2016]

[preCDR]
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Physics rate
Pseudo-data 

model from new fit to world data 
acceptence updated 
current fragmentation cut (R cut) [Tianbo Dec2016] 

without R cut for general use: rate, systematic … 
with R cut for TMD physics impact studies

SIDIS rate 
cut applied: Q2 > 1 GeV2, W > 2.3 GeV, W’ > 1.6 GeV, 0.3 < z < 0.7

Ebeam hadron without R cut with R cut
11 GeV π+ 2.34 kHz 1.30 kHz
11 GeV π– 1.55 kHz 0.84 kHz
8.8 GeV π+ 1.73 kHz 0.94 kHz
8.8 GeV π– 1.13 kHz 0.60 kHz

SIDIS-3He

SIDIS-NH3

Ebeam hadron without R cut with R cut
11 GeV π+ 0.68 kHz 0.37 kHz
11 GeV π– 0.57 kHz 0.32 kHz
8.8 GeV π+ 0.41 kHz 0.21 kHz
8.8 GeV π– 0.29 kHz 0.16 kHz
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Physics rate
SIDIS-3He (π+)

11 GeV

8.8 GeV

R cut

R cut
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Physics rate
SIDIS-NH3 (π+)

11 GeV

8.8 GeV

R cut

R cut
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Physics rate
SIDIS-NH3 (π–)

11 GeV

8.8 GeV

R cut

R cut



Physics Impact
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Transversity and Tensor charge [in reply to director’s review]
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Measured: [0.05, 0.6] improvement

SoLID vs. World SoLID vs. JLab12

u 16 2.8

d 17 9.3

Full: [0, 1] improvement

SoLID vs. World SoLID vs. JLab12

u 16 3.0

d 17 10



Physics Impact
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Sivers (on-going, expected done in March)
[preliminary]
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Systematic uncertainties

[in reply to director’s review]



Backup
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Acceptance
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Sivers asymmetry fit
[preliminary]
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Sivers function
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[preliminary]


