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Introduction and motivation
• Motivation:

To have an elegant inclusive electron generator including QE+RESONANCE+DIS
Idea: 

• Christy & Peter Bosted fit for QE+RESONANCE… ( Valid in W<3 GeV region)
• W> 3GeV region, based on world pdf fits, like CTEQ etc.

The real situation in the market
• Many Fortran code or cross compile (Fortran&C) code exist in the market 
• No C/C++ code 

• What I want and what I did
Translate Peter Bosted’s Fortran code to C code (QE+RESONANCE…)

• Thanks to the efforts from Qweak and Moller (Seamus, Ciprian), many subroutines have been 
translated already 

• I contribute more so that the C code is now a direct translation of F1F209.f code:
for A>=1 nucleus target, calculate the F1 and F2 structure functions, per nucleus, not per nucleon

In DIS region, LHAPDF6, a C++ interface to access all kinds of PDF fits (migrated to 
C++ in 2015)
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Introduction and motivation
• Motivation:

To have an elegant inclusive electron generator including QE+RESONANCE+DIS

Idea: 
• Christy & Peter Bosted fit for QE+RESONANCE… ( Valid in W<3 GeV region)

• W> 3GeV region, based on world pdf fits, like CTEQ etc.

The real situation in the market
• Many Fortran code or cross compile (Fortran&C) code exist among the market 

• I don’t like Fortran code and cross compile code personally

• What I want and what I did
Translate Peter Bosted’s Fortran code to C code (QE+RESONANCE…)

• Thanks to the efforts from Qweak and Moller (Seamus, Ciprian), many subroutines have been translated 
already 

• I contribute more so that the C code is now a direct translation of F1F209.f code: for A>=1 nuclei target, 
calculate the F1 and F2 structure functions, per nucleus, not per nucleon

In DIS region, LHAPDF6, a C++ interface to access all kinds of PDF fits

C/C++ code to calculate differential cross sections 
for inclusive electron scattering including

QE + Resonance + DIS 
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Cross checks Calculations of neutron, proton, deuteron, Berilian F1 F2 structure functions
Refer to: https://userweb.jlab.org/~bosted/F1F209.f
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Cross checks

My code
My code

Peter Bosted’s paper
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Combine QE + RESONANCE + DIS

Peter Bosted, W< 3GeV

CETQ14NLO, W>3GeV

Q2 = 2 GeV2

Beam E=11 GeV
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Proton target



Combine QE + RESONANCE + DIS

Peter Bosted, W< 3GeV

CETQ14NLO, W>3GeV

Q2 = 3 GeV2

Beam E=11 GeV
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Proton target



Combine QE + RESONANCE + DIS

Peter Bosted, W< 3GeV

CETQ14NLO, W>3GeV

Q2 = 4 GeV2

Beam E=11 GeV
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Proton target



Combine QE + RESONANCE + DIS

Peter Bosted, W< 3GeV

CETQ14NLO, W>3GeV

Q2 = 5 GeV2

Beam E=11 GeV

9

Proton target



Combine QE + RESONANCE + DIS

Peter Bosted, W< 3GeV

CETQ14NLO, W>3GeV

Q2 = 6 GeV2

Beam E=11 GeV

10

Proton target



Combine QE + RESONANCE + DIS

Peter Bosted, W< 3GeV CETQ14NLO, W>3GeV

Q2 = 7 GeV2

Beam E=11 GeV

11

Proton target



Combine QE + RESONANCE + DIS

Peter Bosted, W< 3GeV CETQ14NLO, W>3GeV

Q2 = 8 GeV2

Beam E=11 GeV
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Proton target



A glance at the code structure

Christy_bosted_inelastic_QE.h
proton_DIS.h

Select a PDF set in LHAPDF6 and use 
the functions in the head file to 
calculate structure functions
and differential cross sections…

As simple as it is ! 13



Summary

•A C/C++ code is ready to use for the inclusive 
electron generators

• Including QE + RESONANCE + DIS
•Christy Bosted + LHAPDF6

•Any nucleus targets
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