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1/ Generalized partons distributions (GPDs)

At leading order : p production dominated by handbag diagram

Factorisation: QZ2large, -t small
And y* longitudinal

AGPDs:H(x,&,t),E(x,E,t), H(x ,E t),E(x,E 1)

p production is only sensitive to H and E

GPDs contains : Form factors

Partons distributions >
Angular momentum of quarks (Ji sum rule)

[\ dxH(x, &, 0)=F (1)

f‘_l dxE(x,E,1)=F (1)

H(x,£=0,t=0)=¢q(x)
No equivalent continuity
condition for E(x,0,0)
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1/ Generalized partons distributions (GPDs)

quarks gluons
How partons contribute to the proton spin : l:Jq+ —lA Z+L +AGH+ Lg
2 |
~30% unknown unknown

Large values excluded
(COMPASS, RHIC, HERMES)

LOI IS measurable from GPDs via the Ji sum rule

\
\
\

\ .
1 1
Jq:EAZwLLq:Efdxx( H (x,£0) + E (x,£.0) )

—
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Directive line

Exclusive rho production sensitive to H and E

\J

. . . Related to some combination
Transverse target spin asymmetries extraction ——— .
of H(x,&,t) and E(x,&,t) integrals

TTSA o« Im(EH)

\d
Constraint on E(x,&,t) GPD

\J

Check of models
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2/ COMPASS
Longitudinally polarized muons 160 GeV/c
2 108 p/spill (4.8s / 16.8s)
Beam 80%
- Luminosity: ~ 5. 1032 cm2s!
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2/ COMPASS

Transversally (or longitudinally) polarized deuteron target : 5LiD P~ 50%

He +

Polarizable
3 4 S
I He-"He ilution | E
refrigerator {(T-50mK)
Superconducting solenoid (2.5T)
And a dipole
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3/ Exclusive rho0 production

Beam 1 !
Target P +N I

Exclusive p, Production

.

Recoil proton (p') is not detected,
Check if the proton is intact : . .
Y Invariant mass selection
= €[-2.5,2.5|GeV 03<M —M <03GeV
T p
proton N() L COMPASS transverse p° analysis
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3/ Physics content of the sample

What we want
Incoherent + longitudinal sample : Interpretation in the framework of the GPDs

What we have : -« Coherent + incoherent scattering
o
deuteron J
nucleon \ o
+Transverse (J,=+1) + longitudinal (J,=0) polarization of y*
+Scattering off protons and neutrons

What we have to do : Coherent / incoherent and Transverse / longitudinal separation
(last part of the presentation)
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4/ Transverse Target Spin Asymmetries (A1)

S
( 0= A
pF) perp
N©$—9.)
N(§—¢.+m)
In GPDs framework :
do(p-¢g) - do(dp-¢pg + 1) o« T EH ) sin(¢ - ¢pg)
b=0A7 U(<I>—<I>S)—U(<l)—<l)5+ﬂ)

A (p— )~
o(p—¢,)+o(Pp—¢p +m)

At measurable by one target and one polarization
With only one target with one polarization, A ;; is dominated by acceptance effects

= Asymmetry extraction from double ratio method with 2 targets with 2 polarizations
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4/ Transverse Target Spin Asymmetries (A7)

_|_
beam N N”‘
»  Cell 1 ! Cellzl 2

Double ratio method Polarization @ inversion

beam ,, Cell1l - CeIIZT
N

(b= )=F,a,,(p—d) o, (1= f(P >AUTsm(cl> b))

N\

Flux  Acceptance Dilution factor Mean target polarization

N—i—

2

N’ (p—¢p )N, (p—o,) :Fj F, a (p—dJa, (b—¢,) (1+f(P)A, sin(¢p—¢))
N, (p—¢p +m)N, (b—p +m) F F, a, (p—d+m)a, (p—d +m) (1—f(P )A sin(p—c,))

~ Cl1+4f(P |)A, sin(¢p—o,)]

9/14
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4/ Transverse Target Spin Asymmetries (A7)

_|_
beam N N”‘
»  Cell 1 L Cell 2l 2

Double ratio method Polarization @ inversion

beam ,, Cell1l - CeIIZT
N,

N (p—dp)=F,a,,(b—p)o,(1f(P) A, sin(¢p—¢))

N

Flux  Acceptance Dilution factor Mean target polarization

N—i—

2

NI (=@NS (p=dy)  FLFT  a (p=djal (d=d;) (1+f(P)A, sin(p—o,))
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4/ Transverse Target Spin Asymmetries (A7)

COMPASS results on a DEUTERON target
without coherent/incoherent and transverse/longitudinal separation

10/14

2 2 ~
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At results on deuteron target, compatible with 0

both protons and neutrons contribute and might cancel asymmetry
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4/ Transverse Target Spin Asymmetries (A1)

G.Jegou 11/14

HERMES results on a PROTON target
with and transverse/longitudinal separation

(see Armine Rostomyan's presentation, DIS2007)
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At results on proton target is also compatible with 0

seems to favor large values of J, (at fixed J,=0) in the model VGG+Vinikov (ref EPJ C46)

Hermes error bars seems bigger : transverse contribution have been removed
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5/ Coherent-Incoherent separation

Coherent / incoherent separation is in progress (Andrej Sandacz, Warsaw Univ.)

Naive pT2 decomposition [ Entres 296615
Mean 0.1552
L RMS 0.1823
x2 I ndf 290.2/ 258
4 . Prob o 0.(18181
2 10 Non exclusive gz 14430404 + 228
5 I background b3 0.5 + 0.0 m
> I ps 3211+ 0,077
) 1 P . + 0.
O 10°
S -
q) H-
e
S | ~
Z 102! i Incoherent
i 1 Coherent

Find the p;? selection to : Reject coherent sample

Reject Non exclusive background
Keep incoherent sample
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5/ Transverse-Longitudinal virtual photon contribution

We want to estimate the asymmetry in the scattering of longitudinal photons

DIEHL SAPETA i,j : proton helicity; m,n : y* helicity
ij * + - .
do) (y" po»m m p) _3cos’0 ;i . 3sin0 ;i , .

= ——0a’ (y" pop,p)t o’ (y" p—p,p)

d cosO 2
. longitudinal / transverse separation of p polarization

pi
€
p
-
\/
If SCHC : longitudinal / transverse separation

p polarization - y* polarization of y polarization
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Conclusions

1) Li;D COMPASS (2002-3-4): A ; close to zero with a deuteron target
Work in progress : Coherent / incoherent separation (by p2 separation)
Transverse / longitudinal y* separation (by angular distribution)
- back to GPD framework

Future work : Proton data analysis (NH3 COMPASS 2007)
MC to extract total cross section

2) A similar work achieved at HERMES with a proton target (see Armine Rostomyan's presentation, DIS2007)
A complete analysis have been performed to extract only longitudinal contribution.
Preliminary results : A1 also close to zero.

3) Goloskokov and Kroll (hep-ph/0708.3569) proposed a model for vector meson production
using GPDs at x5 ,<0.2. They predict a very small value for A of the proton.

- Both experimental and theoretical activities




Backup
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4/ Transverse Target Spin Asymmetries (A7) b 9O

beam o &g 11 N CeIIZl N

Polarization @ inversion

beam Cell1l N | Cell 21 N’

Double ratio method /

Flux  Acceptance Dilution factor

(1+f(P,)A, sin(p—¢))

N, (o= )=F ,a (=)0,

G.Jegou 9/13

(])—(])S—H'I:

Mean target polarization

N (p=¢JN, (¢=0) F F,  a (¢=dJa, ($—d)
2 ]

N, (p=p 41N, (p—p +m) F F, a, (b—dp+m)a, (p—c+m)(1—f(P )A, sin(b—d))

_ Fi=F, .
Flux cancellation - Acceptance cancellation

1 2

a, (p—ab,)

a, (p—s+m)

a, (¢

—pAm)  a, (p—o)

£=0.36

P_=target polarization N ((lJ—CID +7T)N <¢_¢S+7T)

Cl1+4£(P VA _sin(¢—o.]



