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Rho, the Ostrich head in CLAS12

(ep->epX)
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Example of Physics analysis ep→ epX Fragmentation 

Regions (Forward detector)
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𝒙F (Mx)
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f2

ϕ Mx
2(ep →e'pX)

ep →e'pρ0/ω

ep →e’pπ0   / e’p

How do we handle 
Radiative cont. from exclusive /BH  
channels?

SIDIS

ep→e’p "Bethe-Heitler photons" refer to photons 
produced through the Bethe-Heitler process, which 
interferes with the DVCS signal when studying the 
structure of the nucleon using high-energy electron 
scattering;
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pθ<35

pθ>35

ep→ epX  
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Origins of the resonances (in the detector) 
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SSA distributions  (xF<0, Forward detector)
𝑸𝟐 dependence                                    t  dependence   
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Radiative effects 
from competing 
channels seems to 
roughly cancel.

ρ0

π0/
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Full detector  
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   Full detector coverage             Forward detector coverage
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Initial State Radiation   studies 



Conclusions 

9

▪ Rho zero is there, one has to study carefully its 
contributions to SSA for all the SIDIS hadronic 
channels. 

▪ Its contribution may be suppressed by a hard cut on 
missing mass, or working in the good region of Q2 and 
t. 
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𝐴 𝜙 𝐿𝑈 =
1

𝑝

𝑁+ −𝑁−

𝑁+ +𝑁−

Method: Study Asymmetry modulations : 

p0+p1 sin() + p2 sin(2 ) for different variables: 𝑃𝑇, 𝑄2, x, etc...

Extract  →       

SSA Extraction for ep ⇾e’p’+X 
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Fracture Function

10

Depol. fac.
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Thank you
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The issue with the -0.2 shift 
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PT dependence
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𝑸𝟐(x,PT, z, Mx)

14
F. BENMOKHTAR, RHO IN EPX
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Sine Fit Equation

FLU ∝  P (perp.)^2

With taylor expansion: (1 + cosx)

Existing sin multiplied: sinx(1 + cosx)

Asinx + Bsin2x + C

F. BENMOKHTAR, CLAS12-COLLABORATION-MEETING- 3/11/2026



16F. BENMOKHTAR, CLAS12-COLLABORATION-MEETING- 3/11/2026



17

7.5 GeV6.5 GeV 10.6 GeV

No big change in SSA, hint 
that Rad Corr will be small. 
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Evolution with Beam Energy 
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Electron Initial State Radiation
studies 

𝒑_𝒑

𝑸𝟐

𝑴𝒙𝟐

𝑴𝒙

RADGEN, used within the Pythia event generator, calculates radiative 
corrections by simulating the emission of additional photons from 
charged particles involved in a scattering process, effectively 
accounting for the quantum fluctuations of the electromagnetic field 
and adjusting the kinematics of the primary event.

𝒑_𝒑

T. Hayward, M.I.T

F. BENMOKHTAR, CLAS12-COLLABORATION-MEETING- 3/11/2026


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18

