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Motivation CLAS, March 2017

istorically we measured |-D Collinear pdfs.
Now moving to a more complete picture

Wigner Dist.
W(ZU, kT7 bT)

Transverse Momentum Dist. Generalized Parton Dist.

SIDIS EiCS
Drell Yan (VAR
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BIDIS " Cross Section CLAS, March 2017

hadron plane

unpolarized
beam/target
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Model Independent Formulation in
terms of Structure Functions
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BIDIS " Cross Section CLAS, March 2017

Structure Functions are convolutions of TMD’s and Fragmentation
Functions

ClwfD]| = xz e? /dzﬁld%’ﬂ“m (ﬁl — Gl = ﬁhl/z) w(pL, IZL)f“(:c,sz)D“(z, k1)

“Leading-Twist” TMD Quark Distributions

Nucleon
Unpol. Long. Trans.
Quark
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Trans. i s th:é - 6
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SIDIS Cross Section

Structure Functions are convolutions of TMD’s and Fragmentation

CLAS, March: Z&5

Functions

ClwfD]| = ZBZ e? /dQﬁLdzl_ﬁ(S(Q) (ﬁl — Gl = ﬁhl/z) w(pL, EL)JM(%PZL)D&(Z» k1)

“Leading-Twist” TMD Quark Distributions
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BIDIS " Cross Section CLAS, March 2017

Previous Measurement by N. Harrison
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SIDIS Cross Section

CLAS, March: Z&5

To take the next step we need luminosity

Ay — g

3D S @ess |
Section |

Luminosity
Abs Normalization

Inclusive Cross
Section

Eeisile @ ross
Section

Structure
Functions

Use these to
verify
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lEEltsve Cross Section CLAS, March 2017

do 2 1 Nobs i Nbg 1
dAWdQ2 AW AQ?2 L ABR

* Luminosity

B ElcEion D)

» Background Subtraction (radiated elastic tail)

S Lechidhice Colirection

» Radiative Correction (inclusive events)

» Comparison to Model based on previous exp.
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Luminosity CLAS, March 2017

AQ

Integrated luminosity calculated from
= nplt—
total charge accumulatea e

FCUP G2 from TRGS bank
and next HEAD entry for event number

Run 37767 Q= 25uC, N =9E+06 Run 37767 Q= 25uC, N =9E+06
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Luminosity

Integrated luminosity calculated from
total charge accumulatea

45000 =

Number of Entries per Scalar

and next HEAD entry for event number

CLAS, March: Z&5

AQ

= nplt—

FCUP G2 from TRGS bank
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https://userweb.jlab.org/~dmriser/e1f/normalization/fcup/fcMonitor/fc.html

Luminosity CLAS, March 2017

select good runs from event rates and charge information

Inclusive Events Normalized by Charge
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Particle ID (Electrons) CLAS, March 2017

All hits 1.1e+07
Identified Electrons 4.8e+06
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girticle |lD (Electrons)
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CLAS, March: Z&5
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Particle ID (Electrons) CLAS, March 2017
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lEEltsve Cross Section CLAS, March 2017

Correct effects from radiated elastic
events
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Simulation

CLAS, March: Z&5

Comparison Data and Simulation (rec. rad. inclusive events)

Data Events = 4.27E+06
Sim Events = 4.97E+05

3

B e
o

Sector 0 Q%=2.200

140

120

100

80

Counts

60

40

20

II|III|III|IIIIIII|III|III|IX

llllllllllllllllllllllllllllllll

|III|IIIIIIIIIIIIIII

lllllllllllllllll

o

1.1 1.2 1.3

1.4 1.5 1.6 1.7

W (GeV/c?)

Data Events = 2.92E+06
Sim Events = 3.48E+05

x10°

1.8 1.9 2

Sector 0 Q2=2.450

100

80

60

Counts

40

20

llllIlllllllllIllllIlIlIIllllllIlllllllllllllllll

IlllIIIlIlIllI

ol

1.1

W (GeV/cﬂ

Data Events = 1.31E+06

Sim Events = 1.60E+05 2
Sector 0 Q“=2.950

(T T T L I LI I I | I LI I | l L L L L LI I I | [ LI I | I L L I LI N R pu
50000 — N
40000 [— -
) B ]
+ L ]
5 30000 ]
o] B -
8] n i
20000 — .
10000 — .
1 1 1 1 l 1 1 1 1 I 1 1 1 1 l 1 1 1 1 I 1 1 1 | l 1 1 1 1 l 11 1 1 [ 111 1 I 111 1 l 11 1 l—

2.1

1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2

W (GeV/c?)

Data Events = 2.53E+05

Sim Events = 3.22E+04 a
Sector 0 Q“=3.950

16000

14000

12000

10000

8000

Counts

6000

4000

2000

!\J-IIIIIIIIIIIIIIIIIIIIIIIIIIIIII[I

IlllllllllllllllllllllllIlllllllllllllllllllllﬁ'
4392 13 14 15 16 17 18 2

W (GeV/cﬁ

|7 & UCONN



lEEltisive Cross Section
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lEEltisive Cross Section

Ratio rad/born

Ratio rad/born

CLAS, March: Z&5

Radiative Correction for Inclusive Events (rad/norad)
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Inclusive

Inclusive Binning for Data
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lEEltisive Cross Section
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B nElmcltsive Cross Section CLAS, March 2017

5-dimensional differential cross section
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B nElmcltsive Cross Section CLAS, March 2017

5-dimensional differential cross section

nt and T
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Conclusion/Discussion CLAS, March 2017

Luminosity Calculated for EI-F

= oD, A\cc and Rad Correclions

» Reasonable agreement for inclusive cross section
» Future: calculate SIDIS cross sections
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Particle ID (Electrons) CLAS, March 2017
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Farticle 1D (Electrons) CLAS, March 2017
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BIDIS " Cross Section CLAS, March 2017

hadron plane
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Experimentally harmonics give
access to Structure Functions
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Electron Momentum Corrections Before and After
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