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distributions




Flavor decomposition of parton distributions

AProton and neutron havkfferent flavor compositionsY o b s e r vileddtivetargetoypes

arelinked to different mixtures ofquark structure functions

3 €q(xQ?)

oo S <

5}5\; (n) 4 ALdH (1/2)u/K +hu_ (1/2)d/K +hl H ~(1/2)s/K*

S.K+(p) 4hL A(1/2)ulK* + ’\dHl"(1/2)d/K+_l_hl"éH"(1/2)§/K+

2 2 2
A" (x) = a s in.(X’Q‘) Virtual -photon asymmetry from DIS

SIDIS pion asymmetry
(integratedover k)

SIDIS A, " for K *

H (o)==

= 2H, 0+ S Halnt) Ho(ot)=SH, (ot + S H, ()

Compton form

factors
from DVCS

AExperimentson proton and deuterium targets mustbe performedto extractthe flavor

dependencef thevariouskinds of parton distributions

ALongitudinally polarized observablesnucleartargets suchasNH, andND; areused



ND; experimentswith CLAS12: history

AE12-06-109 PolarizedDIS): 30 days on NH, (+overheadl 50 dayson ND;(+overheadl (run group C)

AE12-06-119b PVCS on longitudinally polarizedprotons):120days on NH; (run group C)
AE12:07-107 (SIDISwith long. pol. targe), E1209-007b,E12-09-009 (K-SIDIS with long. pol. targe}

Y beamtime for ND, ~40% ofthat for NH,

ND; typically has %2 the polarization ofNH; (~40% vs. 80%)

PR12-15-004 (« Deeplyvirtual Comptonscatteringon alongitudinally polarizeddeuteriumtarget»),
requestingl00days + overheadon ND5; wasconditionally approved (C2) by PAC 43

fié To obtain full approval,the collaboration needsto fulfill two conditions Onewould be the submissionof a Run Group
proposal connectedo RG-C, that hasbeenfully vettedaccordingto standardproceduresn the CLASL2 collaboration The
secondwould be the submissionof a new proposal,defining a newrun group, for the extendedunningtime, optimizedfor
this measurementfor examplewith increasedneutrondetectionefficiency),and possiblyincorporating other experiments
The PAC encourageshe collaborationto considerthe opportunities,and looks forward to understandinghe full physics

potentialof a newrun group.o

V PR1206-109apolarizednDVCS usingthe existing 50 daysof Run group Cb; submittedto

PAC44 ,after CLAS review andapproval

V C12-15-004: NewRun Group M: three experiments inclusion of FT to optimize nDVCS
6



ProposedCLAS12 Run group (M)

Production data taking at 10°°cnr?ston ND; (10nA) 50days
Production datataking at 0 . 5%%&nt281on ND;(5nA) 10daysi with Forward Tagger
Targetwork 4 days
Production datéakingon C, target 5 days
Moeller polarimeterruns 1 day
Configuration change 3 days
Total beamtime request 73days

Beamenergy. 11 GeV - Beampolarization: 85%

) Assuminga total of 60days (50 on ND; + 10 ofoverhead for RG Cb
Y 1 8agsof beamtime for polarized deuterium (110 on ND, + 23 ofoverhead

Physicstopics:
APolarized nDVCS (GPDs)
APolarized SIDIS (TMDs)
APolarized DIS (polarized PDFs)
Andditional topics: polarized nTCS, polarized nDVMP, di-hadron SIDIS



Experimental setup of Run group M

Overview §

|

Forward tagger

Added to optimize
NDVCS measurement




The CLAS12 longitudinally polarized target

T
Irradiated O g
deuterated ‘!TehInfs Jeffergnati!?a?Alz:elerator Facility OLUDNPVOE IIYISIH_IYON
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ammonia IDEAFUSION //‘ NEWPORT
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Pumping system

CLAS12 @ e

Solenoid (5T)
1K Refrigerator ] NMR
- Microwaves (140GHz @ 5T)

Polarizing L=4cm;r=1.25cm
Magnet P~ 40%; L ~1G*cm2s1/nA

\_

2

NMR line
shape of ' || %
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+ Data
—— Line shape fit
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Central Neutron Detector (CND)

Main physicsgoal: detectthe

Requirementdperformances:

Agoodneutron/photon separationfor 0.2<p,<1GeV/ ¢ Y pstimb @solution
Amomentunresolution dp/p < 10%

Aneutron detection efficiency ~10%

Project status

| AConstruction completed

- ADetectorshippedto JLabin June
= 2015

_@% ACosmicdata analysis
@~ s,~150psfor all blocks,

“ = confirmedwith testsat JLab
AReadinessReviewpassedn
June

. Y CNDincluded in CLAS12
baselineequipment

AIPN

ORSAY

CND design: scintillator barrel_- 3 radial layers, 48_bars per Iaygnupled two-by- i) University
two downstream by & tt u r ligliguide, 144long light guides wittPMTs upstream of Glasgow

10




Forward tagger INEN e
AFT (calorimeter + hodoscopet tracke): polar angledetweer?.5Aand 4.5 %ﬁ)va Saclay
Y | mp or DWCBS,tow-&inglephotons, coveringholesatf ~ 0A360A
AGEMC simulations orND, target rastered beam, including background
AWith the currentdesign of theshielding high occupancy(5%) in DGR1 at 10 nA

Y FT on for only a subsetof theexperiment(10 days), with lower current (5 nA)

& Universit
< of Glasgov}x;

FT OFF

i —

o

Configuration change (from Bob Miller and Chris Keith)3 PAC days
Al (calenday dayto move theSVT/solenoidHTCC upstream

A1 dayto removethe Moller shielding

Al dayto install the leadshield Moller shield outershieldingcone andnosecone
Al dayto move back th&VT/solenoidHTCC into position

A2 daysto reinstallthe polarizedtargetandrecoverthe polarization 1



CLAS12 RICH

Design goals:

A" K/p identification from 3 up to &eV/c and 23\
A~ 4 gion-kaonseparation

Apion rejection factor ~ 1:500

Awill cover 1 sector(2 afterward} of CLAS12,
replacingLTCC

'éé‘&‘“

-
”
-

) Jeff;Zon Lab

’ N F N OThomas Jefferson National Accelerator Facility

University
of Glasgow UNIVERSIDAD TECNICA
FEDERICO SANTA MARIA

__, spherical
mirror

.—'-""-H
/
plane
mirror photon
detector

Project overview.

2010: Concept of Design and Technology

2011: Tests of components and small prototype

2012: Tests of large scale prototype

2013: June: RICH Technical Review
September: Project Review wilfOE
Y Start Construction Phase

2014: RICH Mechanical Review

2015: June: RICH Internal Review
October: Project Miderm ReviewDOE

2016:RICH Readiness Review

2017: SeptembeRReady for Installation (1 sector)

Ungﬁyof Argonneé

COHI]CCUCUI'. NATIONAL LABORATORY

@ DUQUESNE

UNIVERSITY
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Deeply-virtual Compton scattering on the
neutron with alongitudinally polarized
deuterontarget

A. Biselli (Fairfield U), C. Keith JLab), S.Niccolai (IPN Orsay) (contacpersor),
S. Pisano [NFN Frascati), D. Sokhan(Glasgow U)
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Deeply Virtual Compton Scattering andGPDs

o)
t +
J --------- 5“}@ g TOVCS _ '",GPDS(X’X’U dX° | IGPDEC X, x,t) +2
g (@ X" X

factorization

x4+ 90 ____. ________ 1 1

- ReH, eij{Hq(xxt) H9(- XXt))e X+X+X§}jx
= — AmH, HYx,x,t)- HY(- x,x,t
N(p) T p o MHa SARIH" G- HIC o)

At LO QCD, twist 2,chiraleven quarksectorY 4 GPDsfor each quark flavor

conserve nucleon spin Vector: H (x,3;t) Axial-Vector: H (X,351)

flip nucleon spin Tensor: E (x,3;t) Pseudoscalar E (X,35t)

Nucleontomography Quark angular momentum (J i s rule)
d D/\ |D bn
Q(X,bA)‘n(f H(x0-D.)  [1 4 1
o (2P) Er_lxdx(Hq(x,)(,t:O)+Eq(x,)(,t:O)):Jq :EDSFDL
DC](X b ) EID NoX H (X 0 Dz ) X. Ji, Phy.Rev.Lett.78,610(1997)

M. Burkardt, P RD 62, 71503 (2000) 14



DVCS observables and flavor separation oCFFs

Polarizedbeam, unpolarizedtarget: Im{ Hp, Hp, Ep} Proton
D sy ~sirf IM{F;H +X(FtF)H-kFE} > |y [, E) Neutron
Unpolarizedbeam Jongitudinal target: Im{H,, H;)}

D §~ Sinf Im{F H#x(F+F)(H + xg/2E) i Xk, E+ ¢ [IRD> Im{H,, E.}

Polarizedbeam, longitudinal target: Re{ Hp, Ffp}
D 5, ~ (A+Bcos Re{F HX(FHF)(H + X5/2E) ¢ D> RuH E)
Unpolarizedbeam transversetarget: Im{H_, E_}
p* =P X=Xg/(2-Xg)

D sy ~codsin £f Ifk(FHT FE)  + 6 F > Im{H} AV
H(x.t)= Hu(x,t)+%Hd(X,t)

H, ()=

Ol Ol

H, bot)+-< H, (1)

A combinedanalysisof DVCS observables
for proton and neutron targetsis necessaryo
performtheflavor separationof theCFFs ¢

Proton and neutro®@PDs(andCFFg are linear
combinations of quark GPDs



What welearned from

CLAS pDVCS asymmetries || < =0179
Extraction of CFFs from combinedanalysis 3
of CLASdata(TSA, BSA DSAT egldvcs)  “E{*
CFFsfitting code by M Guidal el
M.Guidal, Eur. Phys. J. A 37 :(2‘1008) 3}[
PROTON TOMOGRAPHY: T <Q>=241 GeViey
AlImH has steeper-slope thanimH: F L =029
axialc harge more nconcenftrjat edo
than the electric charge E '
AlmH, flatter t-slopeat high xg:
fasterquarks (valence)at the core F | l
of the nucleon slower quarks (sed £ !
atits perifery bt
SE <Q>=331(GeVic)

o] 2 —_
Dq(x,b,) = e D“ZeiDAb“ H(x,0,- D.)

0

LCFF

<Q> = 1.52 (GeV/c)

N> = 0.453

- S. Pisanoet al,
«2t PRD91 (2015)

9 ’

<Q™ = 1.97 (GeV/c)
<X > =0.255

2 f— <x,> = 0.345

::Q >=206 f[]e‘v'fcf

_+_ Im({H}, fit to present data
_+_ Im(H), fit to present data
_E*’_ Im({H), fit to [12] and [14]
_"1:_ Im(H), fit to [12] and [14]

[12] CLAS BSA(Girod et al)
[14] CLAS TSA (Chenet al)

16




DVCS
program
for
JLabl1?2

Proton
Neutron

Observable Target Sensitivity Completed 12-GeV
(target) to CFFs experiments experniments
ATpeamip) | Unpolanzed hydrogen JmH, Hall A, CLAS Hall A, CLAS12 Hall C
BSA(p) Unpolarized hydrogen JmH, HERMES, CLAS CLAS12
TSA(p) Long. pol. NH3 ImH,, FmH,, | HERMES, CLAS CLAS12
DSA(p) Long. pol. NH3 heH, RelH, | HERMES, CLAS CLAS12
tTSA(p) Transv. pol. protons SmH,, SmE, HERMES CLAS12
ATpeqmin} | Unpolarized deuterium Smé, Hall A
B5A(n) | Unpolanzed deuterium Sméy, CLASI12
TSA(n) Long. pol. ND3 JmH,,
DSA(n) Long. pol. ND3 ReH , C12-15004 —

S Hp fit of oA A Aws A Au A Ay
ofsE £ F B E B OE B OB OE
B8 2000 S T N L TN S
v I S S S S S
SN N N
S e Y
A O S T T T SR G
: A A L LS
AN NN
2| * Y S S S S S
INANNY

0 C L
0. 05

0. 05 0. 05 0. 05 0. 0.5 0. 05 0. 05 0. 05 0. 05 m

0.1

0.15 0.21 0.27 0.32 0.38 0.44 0.5

0.56 0.67 x

fit of TwuAw, Aus Aws Au Ay Ao Ay

T[T TT T T
0
/
/
[
'
ro
'
'
i
'
'
L L I A

i

o ‘ ‘ -t
0 05 O 05 0 05 O 05 O
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Q? (GeV?)

Effect of the Forward Tagger on the acceptance fonDVCS

0<-t<0.2 GeV? — 10— 0.2<-t<0.5 GeV?

Q? (GeV
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Q? (GeV?)

Effect of the Forward Tagger on the acceptance fonDVCS
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Q? (GeV

9 E ™ g p.05

- £ <L 13
N
1.035F
oo

"R s
BBk 58
'
B T

8f

m=f st - s = L025F -

saafy | = ?: amf aaf - oo — -

B+ tI=-+_,_ - + F o+ - tl::__,_ -~ Lmag - .
47 |4m7 | Acceptance v 6f + 4 o I B With FT
RO SRR S 0Af <60 - ST [ SRR [ SO TN

: o y scale 0:0.05 : : e R —  Without FT

..+"'""""""'"""""""'|||

: | = : & +-+ ] commonto 4f :::" g . -

! ol = I SN . all plots r & S I SN R SR
- - Je R I - S - S
_______________________ 25’:.?.__—__7:.________ S — L S ——

Q? (GeV?)

01 02 03 04 05 06 o7 ~041 02 03 04 05 06 07
10 0.8<-t<1.2 GeV?

s . 905 s : 905
1 1 1 i

Bef bef 3 bef bt 5
b anif ?ﬂi— C b oo E:‘

4 " r0z8F 8 o st 1T . .
o= - o - N The inclusion
S razsf F b = 1028 —
I ey —_ ?E e b = 7] o - of theFT

- | L05p _ F mep mer - 15|

= :— = ook 6F wf Ty wf 0.1 CompleteSthe

0.5<-t<0.8 GeV?

l_!_l_l_llI_!illillill_+||||||||||||||||||||||||||||||||||

B T et B d T f coverage

" 11— . 5§ i — g : affecting16

F 3 4§ T—— 4 ¥ 43 -4 3 — | Dbinsoutof 49
e T Ll el e )
'*"};_ i SV B S 2:-:.’_' _____ 4+ . -'L__ _____ 3 0=k . . . . L

01 02 03 04 05 06 071 ~041 02 03 04 05 06 07 19



Projected results. target-spin asymmetry

.3/1- P?ON° AL=3/ 2 &onEsd, Time= 100 days@1(MA + 10
Vv Count rates N days@5nA with Forward tagger, P,=0.4
computed with
NDVCS+BH 0 L0 L 0 N

event generator
+ CLAS12 + FT
acceptance from

B AN

simulation
V Asymmetries
computedwith
VGG model ]
A , 5 I ENSTRTE ) RTRRTR | CRTHRTR JENUNUTH) FRVRTIN | SUTNETR STTRITH | STVRTHT ke b ke b ol ok o e s o e skl s sl
bihsin Q
A bisin Tt o, bj" i NH%*MMW W M :}HH“H}H: {H H“ : m
A bisin xg 0 S { TUOU JUB sl 1L
A dinBin ( 3 ] i i :
(Sameas E1211-003) L MWWWW ’«N st H
2 1| SOV | SO0 SO0 S| P i :
Red points = 50days HFEFIM LT LT e P M’M‘. First time measurement
Bins completedby the FT 1 i J
0.1 0.2 0.3 0.4 0.5 0.6 0.7

Xg 20



Projected results: double spinasymmetry

1 d/l P?P?ON  AL=3/ 2 Boln?sd, Time= 100 days@1MA + 10
PP JN days@5nA with Forward tagger, P,=0.4,P,=0.85

V Count rates Sp=
computed with

1'D - 0 't\ 0 -t> 0 -t
1.7

nDVCS+BH
event generator

+ CLAS12 + FT 9 _
acceptance from Y ' |11 m |

FastMC

N
Z

(GeV?)

E gl
+ CND efficiency 8 DSAUp 1™ |“| || Mm j,”””””{, :
from GEANT4 008 ‘ ‘| |“ M At
simulation 7
V Asymmetries ¢ ' ' |
computedwith 6 '
VGG model 1 1
5 -0. ey ke b ke b ] [ sk e s ol _ ke s s el
A biisin Q? b W\ EolE L
A biesi n Tt ;*"‘“'ﬁﬂgmlH* i |||.|H+H*HMMMM u HW”H[ Ui
2 bgsin Xg o A | T AUl
ingin d - - _
J - _— ST :
(Sameas E1211-003) E%%ﬁmﬂmmﬁw{hm %MH u HH”HH}I L
D [l o Losed Lo | IR | . —
Red points = 50days t ) First ti
AN 1EEERMWWMHW - M‘M.H] Irst time measuremer]t
0.1 0.2 0.3 0.4 0.5 0.6 0.7

Bins completedby the FT
p y Xg 21



Projected beamspin asymmetry from C12-11-003

1 ..3/1— P? ON° AL = 10%5cm2s? for LD, Time = 80 days P, = 0.85
V Count rates =—
computed with VN

nDVCS+BH 0 4, O 4, 0 g

event generator
+ CLAS12 + FT
acceptance from

FastMC BSA~0.05

+ CND efficiency ”h M} T
from GEANT4 0 i -uH}IH*"} H * -”HHHMHHHH**-
simulation - }M 1} bl

V Asymmetries -
computedwith

VGG model

nry

|

A biasin Q2 b '- i

A biasi n Tt I i A| HW{ f+H||HHH.'HH|HHH|'
A biisin xg 0 ] "] il L

A Hingin G M T S S ; | ]
(N SN | LA T S S ST | : : ]

High-impact s,[r'»hﬁ;““*“*.*uﬂ*" N -”:::H“:-'PHHHH:“H}HM?'HHW{I ;_””H*”“;_”””“H“:”HH “”{

experiment 7

Sensitive tolm(E,) 0.1 0.2 0.3 0.4 0.5 0.6 0.7




Combined analysisof C12-15-004 and E1211-003

110days
50days

Extraction of

Q? (GeV?)

neutron CFFs

usingM.

Guidalo $tting

code. Fit of
TSA, DSA

(C12-15004and
PR12-06-10939

andBSA
(E12-11-003)

7/ CFFsas
free fit
parameters

IME=0

10

9

4

2

1

Hinn)s
o n

ImH,

]II | ol
.o (:sov=) (;,vz, s o -t1(Gevz)
5:1{
3 I
- i L] ] P ; I{ {I
E‘ N . ” R ’
T nE i ,M : -
- 13! Hog o
_l|||‘“'1T|||||“""|T|||||"""|III|IIII|IIII|
0.1 0.2 0.3 04 0.5 0.6

0.7
XB 23



Combined analysisof C12-15-004 and E1211-003

110daysc~1'"'10

50days

Q? (GeV

9

8

— ImE,

z } RN

= F I H foow

. L] " :

Z:} i ’ s jl i 3 H

Cof .. o H

I T S T S o M N Y Y N N O W N B | I I | I I |
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0.6
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Combined analysisof C12-15-004 and E1211-003

10

110days > F ReHn
50days O 9 : ;
10— o [ .
2 - 8 |
o 9— - I
o = |
8 6:
= -
L 5— 4GV (GaV?)
6:— -~ E 3 B
- ImH, A= Ty e
5_ - ) ~
- 3:3 5‘_-: 3
— B l I i ‘Z 1]
N R :RERE LR |
- o 2: = hall -
s — Ih . ? B i H T
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Combined analysisof C12-15-004 and E1211-003

uuuuuu

110days — R
50days E 4 eHn
~ 3 T ’ |

; l ‘ z . :-,‘:
: 1} #o. T oo
|

L1 o™ ; [ |d-| L1 1=
ReE, LY 02 03 04

Q? (GeV?)
({¢]

~
|IIII|IIII|IIII|IIII|IIII|IIII|

8
Q% (GeV?)

Jbbbbocect,

- ) i - Xg
T I T o | *F

NERAE : 1

2 E = 5 —r - 3 = ™

- ) i

1 Lo 1™ ‘l ||||| =y f ||||| i R I | | [ | | I I | |

0.1 0.2 0.3 04 0.5 0.6 0.7
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Projections for flavor separation(ImH)

| Q?=2.6 GeV?, x _=0.23 | | Q*=5.9 GeV?, x = 0.35 | | Q%= 2.35 GeV?, x = 0.13 | |Q== 4.0 GeV? x =0.25

g . gé.f. —5; 8 g:..‘.
Fitusingall = 4h e g ‘ =': T3
t hs\?rcoé ected , : -+— H,(n), Extended RG 25 N uc I eon 5 -{ 2.2 1
p . -+- H,,(n), Present RG z C F F 4 .
asymmetries | . o © £ " }%
of the 1 1 } N 2 }% 05 ) o
CLAS12 os ’ H }} | e i p . 1 S i {
program : s oo o

B v S v Y S— B e Y S Y Y [ T Y S Y — A e s 1

-t (GeV?) -+t (GeV?) +(GeV?) -t (GeV?)

Fit usingthe

projected & e 5 | i { "y
nbDvCS z ‘ d-quark ;
asymmetries TEp— . CFE T 8
of ! I I | 2 }{
C12-15-004 ol L I }% |
and ¥ 1 H i H !
E1211-003 . oy o "o {
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Projections for flavor se
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Final-state interactions fornDVCS on the deuteron

Detected in
forward CLAS12 Not detected n
XN (reconstructed) n p n
edY e/mg\(‘pf d M 4 P
Detected in Detected in D 0 .
CND, EC EC,FT P

FSI effectswithout charge exchange (W Y p will be estimate@mpirically measuringngand epg on deuteron
in this same experiment and comparing vatbton data

The effect ofcharge-exchangd=SI can becalculatedand corrected for.

M. Sargsianestimated this effect for the extraction of tieatron form factor in polarized electron scattering from
polarized He? (S.Riordan et al, PRL 105, 262302 (2010), WCosynet al.,PRC89, 014612 (2014)):
ApnY np interaction is due tpion exchangeY a mp | hiagal/ssuppressionfactor, due to the spin 0 of the
exchangegbion, ascompared to nogharge exchange n Y saattering (V. R. Gibbs and B.Loiseau, PRC 50,
2742 (1994))
A10% at thecrosssection level
Anegligible impact onasymmetry, becauseheeffectis almost identical for deuteron spin 1 and sflistates
dominated by the S wave of the deuteron
Ap n Y mas darger slope factori n  t h e a fapolrikihematies id&creasesvo times fastewith t than
pnyYnp

A measurementf fully exclusivenDVCS, usingBoNusfor thespectatoproton and th€ND for the active
neutroncouldalsobedone evenif it will havelimited statistics

experimentatheck ofFSI calculations possibility to seleckkinematicsminimizing FSI effects 29



Semtinclusive Deeplnelastic Scattering (SIDIS)
on deuterium: The case fordoubling the statistics

Silvia Pisano,INFN Frascati, contaciperson
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Transverse Momentum Dependent PDFs&FFs in SIDIS

8 leading-twist TMDs
AThey dependon the partorlongitudinal momentum
fraction x and onits transversemomentum K

Y  3dynamicsof the nucleon
ADiagonalelements PDFs
AOff-diagonal elementsrequire OAM

Leading Twist TMDs

Quark Polarization

(”‘\.

i
|'/— )—b Mucleon Spin o— | Cuark Spin
p-

\

Longitudinally Polarized Transversely Polarized
(L)

u| 7= (e b=l - L
M
o Boer-Mulders
= L g,= '\..-/- - \_./_ "_J' = - — ;:/.’ -
. Helicity Ketzinian-Mulders’
t t
. A " t 1 4) (1)
fﬂ_— = _-_/I: _— 3 [ ] J Q"i = \'_ — [ .:I 'Transvcrsnyt
Sivers - —_ |
h" = - .f

ApprovedCLAS12 SIDIS experiments with 50 days
on longitudinally polarizedND:
E12-07-107 ion SIDIS) , E1209-009 kaon SIDIS)

Fragmentation Functions
Hadronization of the active quark
transitionfrom partonic to hadronic
degrees of freedom

g/H U L T
U D, Hy
L Gqp, Hi,
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Single-hadron SIDIS crosssection

Depending on the polarizations of beam and target, different TMD and FF can be access
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SIDIS on po

N/g| U | L T
v f1 flj\ dor

. ‘ i
s g [ hyp ) drdydpsdind Py
T fir | oor | b iy

Ay :sinZf is theonly twist-2 term

AKotzinian-Mulders function (worm geay)

Y transverselyolarizedquark in dongitudinally polarizedproton
Y g u ar Jorbitscprielations
Aprovidesindependeninformation onCollins function H,°

R B P
ol K* - K /,/
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arized ND;: single target spin asymmetry
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e
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Doubling the
statisticshelps at
high xg, where
modelsdiffer the
most, and it is
crucial for the K-
channel which
haslower
statistics
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SIDIS on polarized ND;: double spinasymmetry
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Models: Anselminoet al., PRD74 (2006)
Ap; dependencef constantterm of A, (LT term): Different k; widths for helicity distributions
accesdo g;, Y helicity dependenceof k;
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Ap & d data forp-dependenflavor decomposition 04

0.2

Doubling the statistics helpsat high p, where
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de

SIDIS on polarized ND;: double spinasymmetry

0 0.5 1
PT
Different k; widthsfor helicity distributions

Also for pions, doubling the statistics helps at
high p;, where modelsdiffer the most

S — Higher-twist TMDs
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Deeplnclusive Scattering (DIS) on
Deuterium: The case fordoubling the statistics

SebastiarKuhn, ODU, contactperson
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Present Status: What do we know about polarized PDFs’
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AGoal of E1206-109: x-dependenceof eachPDF (g or g) for 0.06< x< 0.8

CLAS12 Approved (RG C: 30 days p, 50 days d)
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What will 50 more days on D bring us?
Dd/ d for xY1
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Curves. pQCD without and with OAM effects(Brodsky et al. Nucl. Phys. B441 (1995) Avakian et al. PRL99 (2007))
Projections: hyperfine perturbed model (N.Isgur et al., PRD59 (1999)
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What will 50 more days on D bring us?
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Additional topics

AFirst timemeasurementf Timelike Compton scattering, on Y n*e, onlongitudinally polarizedneutron:
V universalityof GPDs
V Ay and A, havesensitivityto H, and E,
VA, expectedo befairly big (0.15)
V nTCScross sectiomnly a factor of 2essthanthepTCSone
V 120daysapprovedfor pTCSwith unpolarizedtarget

0.1%— neutron < H+H (P)

0.05 cee HaH (N)

- 0.05-

—0450 e,
02 03 04 05 06 07

AFirsttime measurementf di-hadron SIDIS on longitudinally polarizeddeuterium
V cleanestccesdo chiratodd PDFs
V promisingpreliminaryresultsfor A, on NH; with CLAS at6 GeV
V ND; neededor flavor dependencef thevariousPDFsandFFs high stat formapping

ADVMP on longitudinally polarizedneutrons:
V transversityneutrorGPDsin pseudoscalachannelqp®, h, p’)
V link to transversityGPDsshownby 6-GeV CLAS resultson p?, h

V A, proportionalto LT interferencetermof the cross sectidhHy, Er, E;
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Conclusionssummary. CLAS12 Run group M

AThe multidimensionalstructure of theucleonis one of theprimary goals of the 1Z5eV upgrade of
JLah andit is thecoreof the CLAS12 program

AParton distributionslependon quarkflavors, measurementsn proton andleuteriumarenecessary
ACurrentapprovedbeamtime on ND, for CLAS12is ~40% of the NH one

AWe request73 PACdaysof newbeamtime (11GeV. 85%polarization:
U 60 of production running on NP13 ofancillary measurementsonfiguration change

ASetup: CLAS12 + NBpolarizedtarget CND, RICH, FT (for 10daysat5 nA)

AThe inclusion of thé&T completeshef coveragefor nDVCS, improvementfor CFFfits beyond
statisticaleffects

AThis will bring the total running time on NJor CLAS12 to133daysi sameas NH,
AFirst timemeasurementf polarizednDVCS

Alncreasedstatisticsfor SIDIS, importantespeciallyfor kaonchannelsat high x, pr
AHigh precisionmeasurementf collinear structurefunctions

AExploratorymeasurementsf DVMP, nTCS di-hadron SIDIS
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Back-up slides
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Q* (GeV?)
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