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Fragmentation analysis
• We study fragmentation ratio off the deuteron  

   

• Goal: SRC-tagged ratio 

• 1st step: untagged ratio
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Fragmentation analysis status
• Low Q2 - data consistent with published ones 

• High Q2 -  data approach FF prediction 

• We believe our analysis is ready for review Preliminary
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Data sets
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Statistics
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Event selection cuts



SIDIS@RGB |

10

Event selection cuts
DIS 

2 (GeV/c)2 < Q2 < 10 (GeV/c)2 

2.5 (GeV/c)2 < W  

 < 0.75 (avoid QE)y =
ω

Ebeam

e and π Particle ID 

e and π fiducial cuts (PCAL, DC) 

Calorimetry energy deposition 

5˚ < θe < 35˚, 5˚ < θπ < 35˚ 

 cm  

1.25 < pπ < 5.0 GeV/c (π/K separation)  

0.3 < z < 1.0 

π+/π- acceptance matching 

1.7 GeV < 

|ve
z − vπ

z | < 20

Mx(e, e′ π)



SIDIS@RGB |

11

Event selection cuts
DIS 

2 (GeV/c)2 < Q2 < 10 (GeV/c)2 

2.5 (GeV/c)2 < W  

 < 0.75 (avoid QE)y =
ω

Ebeam

e and π Particle ID 

e and π fiducial cuts (PCAL, DC) 

Calorimetry energy deposition 

5˚ < θe < 35˚, 5˚ < θπ < 35˚ 

 cm  

1.25 < pπ < 5.0 GeV/c (π/K separation)  

0.3 < z < 1.0 

π+/π- acceptance matching 

1.7 GeV < 

|ve
z − vπ

z | < 20

Mx(e, e′ π)

Approved PID developed 
by RGA SIDIS group

“Cleaning” the event-
sample
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e-PID cuts - PCAL fiducial cuts

                                  π+ π−
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e-PID cuts - ECIN + ECOUT

                                  π+ π−
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e-PID cuts - Sampling fraction

                                  π+ π−
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e-PID cuts - Sampling fraction vs. PCAL

                                  π+ π−
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e-PID cuts - e vertex

                                  π+ π−
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π-PID cuts - π and e vertex difference 

                                  π+ π−
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π-PID cuts -  for πχ2
PID

                                  π+ π−

−3C < χ2
π < 3C

−3C < χ2
π < C(0.0869 − 14.98587e−p/1.18236 + 1.811751e−p/4.86394) 2.44 < p < 4.6 GeV

p < 2.44 GeV

−3C < χ2
π < C(−1.14099 + 24.14992e−p/1.36554 + 2.66876e−p/6.80552) 4.6 GeV < p
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DC fiducial cuts for e

                                         π+ π−
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DC fiducial cuts for π

                                         π+ π−
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Kinematical cuts - W & Q2

                                  π+ π−
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Kinematical cuts - y

                                  π+ π−
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Kinematical cuts - Missing mass

                                  π+ π−
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Kinematical cuts - Pion momentum

                                  π+ π−
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Kinematical cuts - θe

                                  π+ π−
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Kinematical cuts - θπ

                                  π+ π−
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Kinematical cuts - high zπ

                                  π+ π−
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 and  acceptance matching π+ π−

                          π+ π−
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 and  acceptance matching π+ π−

                                         π+ π−
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Electron kinematics - xB vs. Q2

RGB + BAND: 10.2 GeV all data
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Electron kinematics - W vs. Q2

JLAB 2012

RGB + BAND: 10.2 GeV all data
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Kinematics - zπ vs. Q2

JLAB 2012

RGB + BAND: 10.2 GeV all data
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Kinematics - pion momentum 

No acceptance corrections
RGB + BAND: 10.2 GeV all data
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Kinematics - pion pT

No acceptance corrections
RGB + BAND: 10.2 GeV all data
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Kinematics - pseudo rapidity

No acceptance corrections
RGB + BAND: 10.2 GeV all data
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Mx in bins of Q2 - d(e, e′ π+)

4 < Q2 < 6

RGB + BAND: 10.2 GeV all data

6 < Q2

3 < Q2 < 4

2 < Q2 < 3

π
p

q

X

No acceptance corrections
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Mx in bins of Q2 - d(e, e′ π−)

4 < Q2 < 6

RGB + BAND: 10.2 GeV all data

6 < Q2

3 < Q2 < 4

2 < Q2 < 3

π
p

q

X

No acceptance corrections
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Acceptance corrections corrections

SIDIS 
generator

GEMC
Quasi-data 

analysis

MC Corrections: 
• Bin migration  
• Acceptance 
•  productionρ
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Reliable MC for correction calculations 

MC

Data

zπ zπ

C
ou

nt
s
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Reliable MC for correction calculations 

MC

Data

xB xB

C
ou

nt
s



SIDIS@RGB |

41

Impact of MC weights

Preliminary
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 contamination quantification ρ

SIDIS 
generator

GEMC
Quasi-data 

analysis

Quantify π from  productionρ
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Example correction for r(z) for xB = 0.3-0.35 , Q2 = 2-2.5

Correction for σ+
π /σ−

π

Correction for r(z)
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Validation plot
This work, 

,  ,  W > 2.5 
pT ~ 0.2 - 0.6 
(No  corrections)

xB = 0.32 ± 0.02 2.0 < Q2 < 2.5

ρ

HERMES 2000 
 

Hommez thesis, Ghent 2003 
x = 0.32, Q2 > 1, W > 3.3

JLAB 2012 
 

pT ~ 0.2 - 0.45 
Phys. Rev. C 85, 015202

x = 0.32, Q2 = 2.3, W = 2.4

Errorbars - systematic uncertainties 

Preliminary
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r(z) evolution with Q2 

Without  correctionsρ

Errorbars - systematic uncertainties 

xB = 0.28 ± 0.02

Preliminary



SIDIS@RGB |

46

r(z) evolution with Q2 

Without  correctionsρ

Errorbars - systematic uncertainties 

xB = 0.32 ± 0.02

Preliminary
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r(z) evolution with Q2 

Without  correctionsρ

Errorbars - systematic uncertainties 

xB = 0.36 ± 0.02

Preliminary
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r(z) evolution with Q2 

Without  correctionsρ

Errorbars - systematic uncertainties 

xB = 0.40 ± 0.02

Preliminary
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r(z) evolution with Q2 

Without  correctionsρ

Errorbars - systematic uncertainties 

xB = 0.44 ± 0.02

Preliminary



Summary
• Low Q2 - data consistent with published ones 

• High Q2 -  data approach FF prediction 

• Analysis is ready for review - we welcome 

comments and corrections 



Thank you for your time
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cohen.erez7@gmail.com
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Backups


