
•  SIDIS studies with CLAS12 
•  The role of hadronic PID 
•  Full chain SIDIS simulation clasDIS->gemc->coatjava 
•  LTCC performance 
•  Conclusions   
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Proposal Physics Contact Rating Days Group  New equipment Energy Run Group Target 

E12-06-108 Hard exclusive electro-production  of  π0, η  Stoler B 80 

139 

RICH (1 sector) 
Forward tagger 

11 

A 

F. Sabatié 

liquid 
H2 E12-06-108A Exclusive N*->KY Studies with CLAS12  Carman (60) 

E12-06-108B Transition Form Factor of the η’ Meson with CLAS12 Kunkel (80) 

E12-06-112 Proton’s quark dynamics in SIDIS pion production Avakian A 60 

E12-06-112A Semi-inclusive Λ productiuon in target fragmentation region Mirazita (60) 

E12-06-112B Colinear nucleon structure at twist-3 Pisano (60) 

E12-06-119(a) Deeply Virtual Compton Scattering Sabatie A 80 

E12-09-003 Excitation of nucleon resonances at high Q2 Gothe B+ 40 

E12-11-005 Hadron spectroscopy with forward tagger  Battaglieri A- 119 

E12-11-005A Photoproduction of the very strangest baryon Guo (120) 

E12-12-001 Timelike Compton Scatt. & J/ψ production in e+e-  Nadel-Turonski A- 120 

E12-12-007 Exclusive φ meson electroproduction with CLAS12 Stoler, Weiss B+ 60 

E12-07-104 Neutron magnetic form factor Gilfoyle A- 30 

90 

Neutron 
detector 
RICH (1 sector) 
Forward tagger 

11 B 

K. Hafidi 

liquid 
D2 target 

E12-09-007(a) Study of partonic distributions in SIDIS kaon production Hafidi A- 30 

E12-09-008 Boer-Mulders asymmetry in K SIDIS w/ H and D targets Contalbrigo A- 56 

E12-09-008A Hadron production in target fragmentation region Mirazita (60) 

E12-09-008B Colinear nucleon structuer at twist-3 Pisano (60) 

E12-11-003 DVCS on neutron target Niccolai A 90 

E12-11-003A In medium structure functions, SRC, and the EMC effect Hen (90) 

Beam time partial  sum  765 (1355) 229 

Hall B – Run Groups  

Experiment ending with A or B are run group experiments approved by the CLAS collaboration. They are running parallel 
to the experiments with same experiment number. Experiments ending with (a) and (b) take data with both run groups.  

Hall B  
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•  Large acceptance of CLAS12 allows studies of PT and  
Q2-dependence of SSAs in a wide kinematic range in 
single and dihadron SIDIS 

•  Comparison of JLab12 data with HERMES, COMPASS  
will pin down transverse momentum dependence and  
the non-trivial Q2 evolution of TMD PDFs in general, 
and  Boer-Mulders (Sivers) functions in particular. 

             Evolution and kT-dependence of TMDs 

CLAS12 kinematical coverage 

CLAS12 

HERMES 

COMPASS 

Accessing spin-orbit correlations in 
measurements of Boer-Mulders function 

highest energies   z=Eπ/ν	

4 

detect e’ &  π or K 



Kaons and pions  
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Kaon spin orbit correlations may be very different from pions 
•   bigger effects 
•           different signs       (separation crucial!) 



Pion/kaon expected rates  

Avakian, JLab June 15 6 

GeV 1 2 3 4 5 6 7 8 9 10 

π/K 

π/p 

K/p 

FTOF 

FTOF 

FTOF 

LTCC 

LTCC 

HTCC 

LTCC 

HTCC 

Significant fraction of 
Kaons at high energies 

K+ 

π+ 



PID possibilities with TOF 
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GeV 1 2 3 4 5 6 7 8 9 10 

π/K 

π/p 

K/p 

FTOF 

FTOF 

FTOF 

LTCC 

LTCC 

HTCC 

LTCC 

HTCC 

rec. pions and kaons 

TOF should be combined with LTCC and HTCC for final PID 
Will need well calibrated detector to do the probabilistic PID 



CLAS12 reconstruction chain 
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Generators: 
Single uncorrelated particles (e-,γ, π+)	
SIDIS events ep!e’hX 
DVCS/DVMP (ep! e’pγ, e’p π0) 

CLAS12 GEANT  
(gemc) 

CLAS12 Rec 
(coatjava) 

e- 
π+ 

K+ 

gen 

rec 



Reconstruction  of pions 
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CLAS12 reconstruction chain 
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Generators: 
SIDIS events ep!e’hX 

π+ Κ+ 

gen gen 

rec rec 

Κ+ 

At high PT fraction of Kaons  increases 



CLAS12: LTCC response 
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Generators: 
Single uncorrelated particles (e-,γ, π+)	
SIDIS events ep!e’hX 

LTCC response for pions 
E>4 GeV 

P(GeV) 

Nphe>1 

Nphe>5 ? 

π+ rec (P>2.8 GeV) 

π+ rec with        
Nphe>1 

Even with lower Nphe the range 
~3GeV may be covered 

π+ reconstructed 



p/K acceptances from reconstruction 

π+ 

K+ 

Acceptances  compatible with old FASTMC used for projections for CLAS12 proposals 
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CLAS12 FASTMC 



Pion distributions and contamination 
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46% 
50% 

0.4<z<0.7	

For 0.3<z<0.7 fraction decreases to 40% 	

40-50 % of pions and kaons are in the range of 2.5<P<4.2 GeV not covered by 
other detectors 
The fraction of K+/π+~0.25 and K-/π- ~0.15  in the range of 2.5<P<4.2 GeV  
Need detailed studies of Kaons to understand the effect of ~10% contamination 

ERR: Develop a plan to ensure there is sufficient C4F10 available for operation in Fall 
2017, or demonstrate how the planned physics goals may be achieved with out it.  



SUMMARY 
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Pion/Kaon identification critical for precision SIDIS studies! 

For SIDIS with pions (highest priority): 
•  no major problems with acceptance with LTCC 
•  several LTCC sectors functional 
• in relevant kinematics contamination could reach ~10% (K+) and ~5%(K-) 
• need more input from KPP on LTCC performance 
• need more studies with realistic LTCC/TOF studies +LTCC with CO2 
• look for alternative gas  
• study detailed systematics due to partial PID 

Pion/Kaon PID for commissioning run: 
LTCC: one sector with C4F10 
            consider (make available) CO2/… running for 1-2 sectors (need DA) 
HTCC: P>4.5 GeV 
TOF:    P<2.5 GeV 
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Support slides… 
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Gases for LTCC      CO2/…..... 



LTCC in 4a.0.2.   
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Hole at 8-10 degree was not there when running without LTCC 

in Devel version 
LTCC fixed 

electrons from the REC::Particle  bank (24) 



LTCC response from reconstruction 
e- rec e- rec with nphe>0 

π+ LTCC response 

e- LTCC response 
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CLAS12-MC: kinematic distributions 
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0<PT<0.2 

0.4<PT<0.6 

0.8<PT<1.0 
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Studies of SIDIS using gemc 4a.0.2. (with LTCC) 
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clasDIS ! gemc  ! coatjava ! hipo-dst 

groovy scripts  

hipo!ntuples!root 


