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w theoretically the cleanest probe of GPDs
v —>~:H E HFE

- cxperimentally probing Compton form factors

wm theoretical accuracy at NNLO “
do ~ doBH + exdoby +doBY0S IR
+ egPydoiy + Pudofy ©°
+ eSpdofy, + Spdofy ©°
+ eSrdolyp + Srdofiy ©®
—I—PgSLdaff + engSLdaLL + PgSLdaDVCS
+P)SrdoBE  + e,PSpdol, + PpSrdoPy s
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v —>~:H E HFE
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wm theoretical accuracy at NNLO “
do~ doBH + eedoby +dofyes  LEIEE
S e R R A
+ euSrdof;p + Spdof) ©®
+ eSrdolyp + Srdofiy ©®
—I—PgSLdaff + engSLdaLL + PgSLdaDVCS
+P)SrdoP®  + e,P,Spdol . + PySpdoPy ©F

single spin terms:
- no pure Bethe-Heitler contribution

’ project imaginary parts of Compton form factors

unpolarized and double-spin terms:

wm project real parts of Compton form factors
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w theoretically the cleanest probe of GPDs

v —>~:H E H E
- cxperimentally probing Compton form factors
wm theoretical accuracy at NNLO “
beam: | [target:
daoadars o seidal cidath C8 oS
S e R R A
_|_ eK‘Sdeo-U’L _|_ SLdO'DVCS
—|—PgSLdaff + 6ngSLd0LL + PgSLdaDVCS
+P)SrdoP®  + e,P,Spdol . + PySpdoPy ©F

m Fourier expansion in azimuthal angle

interference term:

azimuthal .
modulation | ¥ (#) = (1) relative order
constant 1 — +1 1/Q
COS ¢, sin ¢ 1 —+1 1
cos 2¢, sin 2¢ 0— +1 1/Q

cos 3¢, sin 3¢
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w theoretically the cleanest probe of GPDs
v —>~:H E HFE

- cxperimentally probing Compton form factors

m theoretical accuracy at NNLO “
do~ doBH + eedoby +dofyes  LEIEE
S e R R A
+ eoSpdoly + SpdoByCS
ot €gSTdO'UT == STdO'DVCS
—I-PgSLdO'IBjIIJ{ =F engSLdULL =F PgSLdO'DVCS

+P)SrdoP®  + e,P,Spdol . + PySpdoPy ©F

m unpolarized target

B ~ t
F Fy + Fy)H —
e R S g

wm Jongitudinally polarized target
(Fy+ Fo) (H + ‘”—Bg)

EE

2—$‘B
~ B B
FiH — F Fy )€
R 2—933(2 1+4M2 2)

’m transversely polarized target

t 1l—=x
4M2 (2—$B)F15—42 BFQH]
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DVCS

meson p’zoaluction

YTW

w theoretically the cleanest probe of GPDs /W\N

v —>~:H E HFE ’ factorization in collinear approximation for
wm experimentally probing Compton form factors or( and pr,wr,¢r) only
m theoretical accuracy at NNLO “ Ao F(z,&,t; 4%) @ K (2, €, 2;10g(Q% /p*) @ (2; p?)
do ~ dO'BH + eedUUU + dJDVCS " tgzg‘?:: W 0L -0t Suppressed by 170

+ erPdoly + PydoBYOS w- o7 suppressed by 1/02

al- efSLdO-UL == SLdO'DVCS

e BgSTdO'UT —+ STdO'DVCS

‘|‘PgSLdO'IBjIIJ{ = QKPESLCZO'LL =k PgSLdO'DVCS

+P,SrdoBE  +  e,P,Spdot . + PiSrdofy ©F
159K

m unpolarized target

B ~ t
F Fy + Fy)H —
i g T R S

wm Jongitudinally polarized target
(ﬂ+@xﬁﬁﬁa

EE

2—$‘B

-~ B B
FiH - F Fy )€
R 2—x3<2 1+4M22>

’m transversely polarized target
t 1l—=x B F2 7’[]

92— 2p)FIE L 4
e |G- rs)H 2 2p
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DVCS

w theoretically the cleanest probe of GPDs
v —>~:H E HFE

- cxperimentally probing Compton form factors

wm theoretical accuracy at NNLO

“

YTW

beam: | [target:

daoadars o seidal cidath C8 oS
S e R R A
-+ egSLdUUL + SLdaDVCS
-+ egSTdJUT -+ STdJDVCS
+P)SidoB 4+ eyPySpdot; + PSpdoPy ¢°

+P)SrdoP®  + e,P,Spdol . + PySpdoPy ©F

m unpolarized target

B ~ t
F Fy + Fy)H —
e R S g

wm Jongitudinally polarized target
- (F1 + Fo) (H + w—Bs)

~y = [(upB
FiH — F F
R 2—933(2 1+4M2 2>5
’m transversely polarized target

t 1l—=x
e |2 eB)FIE - 4g BFQ%]

EE

Ami ,QOStOWZyOU/l

M

meson p’zoaluction

’ factorization in collinear approximation for

or( and pr,wr, ¢r,) only

Ao F(x, &, t; 4%) ® K (2, €, 2;10g(Q%/1n°) ® ®(2; p?)

- o7, - o7 suppressed by 1/Q

m o7 suppressed by 1/0?
PP y Q -Goloskokov, Kroll (2006 )-

= power corrections: ki 1s not neglected}

Ao F(z,&,t1°) @ K (x,&, 2;10g(Q°/u?) @ ®(z, k1 ; 1)

0 .
w YT — PT transitions can be calculated
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DVCS

w theoretically the cleanest probe of GPDs
v —>~:H E HFE

- cxperimentally probing Compton form factors

wm theoretical accuracy at NNLO

“

VTW

beam: | [target:

dacqdars o gedda cdatll S8 oS
S e R R A
-+ BgSLdO'UL + SLdUDVCS
-+ egSTdJUT -+ STdJDVCS
+P)SidoB 4+ eyPySpdot; + PSpdoPy ¢°

—I—PESTCZO'EQIEI b engSTdO'LT s PgSTdO'DVCS

m unpolarized target

B ~ t
F Fy + Fy)H —
e R S g

wm Jongitudinally polarized target
- (Fy + o) (H + w—Bs)

~y = [(upB
FiH — F F
R 2—x3<2 1+4M2 2)5
’m transversely polarized target

t 1l—=x
e |2 eB)FIE - 4g BFQH]

EE
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M

meson p’zoaluction

’ factorization in collinear approximation for

or( and pr,wr, ¢r) only

2;log(Q?/1?) ® ®(z; 1°)

- o7, - o7 suppressed by 1/Q

AO(F(x7£7t7M2)®K(x7€7

m o7 suppressed by 1/0?
PP y Q -Goloskokov, Kroll (2006 )-

= power corrections: ki 1s not neglected}

Ao F(z,&,t1°) @ K (x,&, 2;10g(Q°/u?) @ ®(z, k1 ; 1)

* 0 ..
m /7 — Pr transitions can be calculated
vector mesons

at leading twist: H, and K
higher twist: | H and ([
transversely

polarized target

pseudos mesons f

at leading twist: 'H and E
higher twist: Hr

N

unpolarized
target
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/za’zc[ processes at HERMES

/

ep — € 7X } missing mass technique
(pre-recoil data) My =(p+e—e€ —7)°

) Cx=p

503 © edata 0 pasonanat

S o edata / excitation:

S — MCsum // X=AT

e [ dw L elastic BH

associated BH
--------- semi-inclusive |

o©
i

0.1

1 T T | T T 1 | T 1T T T l
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) Cx=p

503 © edata 0 pasonanat

S o edata / excitation:

S — MCsum // X=AT

e [ dw L elastic BH

associated BH
--------- semi-inclusive |

o©
i

0.1

1 T T | T T 1 | T 1T T T l

ep — € vp’ (recoil data)

m suppression of background from associated and
semi-inclusive processes to a negligible level (~0.1%)

3000;‘
2500§
— No requirement for Recaoill "m”
— Positively charged Recoil track —=
— Kinematic fit probability > 1% —r

a¥al

— Kinematic fit probability < 1%

sl AT TR e b b 1
-4 -2 0 2 4 6 8 10 12 14
M2 [GeVZc?]
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ep — ey X m missing mass technique

(pI’@-I’@COﬂ data) M)2( — (p +§\— @/ — 7)2

® ! g
£ 0.3 c € data -, Resonanat
2 - o edata / excitation:
S | — MCsum // X=4*
2 I - < -1 elastic BH
0.2l associated BH
L 1 semi-inclusive |
- X=m'+
0.1— -
0

ep — € vp’ (recoil data)

m suppression of background from associated and
semi-inclusive processes to a negligible level (~0.1%)

3000F
2500

— No requirement for Recaoll —2000]

— Positively charged Recoil track —==
— Kinematic fit probability > 1% 1000,
— Kinematic fit probability < 1% 5661

sl AT TR ol b b by
-4 -2 0 2 4 6 8 10 12 14
M2 [GeVZc?]
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/za’zc[ processes at HERMES
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/za’zc[ processes at HERMES ep — ¢’ VM p/
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/ / .
ep — eYp (recoil data)
+ — —
Nexcl _ (7_‘_—|— _ )data, . (7T+ _ )MC’
m suppression of background from associated and :
r @ data
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|
+
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= missing mass technique

=
=
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T

m charged pion yield
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o

Ami /gastomyan 3 Pastons in nuc[eons anc/ nuc/ei, Wo’zocca, 2011

Wednesday, September 28, 2011



GPD H: unpo/a’zized /Lyc[’mgen target

-HERMES Collaboration- : JHEP 11 (2009) 083

o(¢, Pryer) = opu(¢) x [1+ P VALY €0 (9) + GepeAiu(Gg) + e Ac(o))
— Z AZ?S(W) cos(no)

©

ep — e'vX

(pre-recoil data)

Z ASLH(}(?@ sin(ng)
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GPD H: unpo/a’zized /Lya/’wgen target

-HERMES Collaboration- : JHEP 11 (2009) 083

o(¢, Pryer) = opu(¢) x [1+ P VALY €0 (9) + GEPEAiu(Gg) + e Ac(o))
— Z A?S(m) cos(ng)

ep — e'vX

(pre-recoil data)

Z ASLH(}(?@ sin(ng)

beam charge asymmetry
| v strong t-dependence

m no xg or Q% dependences
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‘ GPD H: unpOZa’zized /Lya/’wgen target

-HERMES Collaboration- : JHEP 11 (2009) 083

o(¢, Pryer) = opu(¢) x [1+ P VALY €0 (9) + GEPEAiu(Gg) + e Ac(o))
— Z A?S(m) cos(ng)

ep — e'vX

(pre-recoil data)

Z ASLIE-(?@ sin(ng)

e+p—e-+p+y
- 0.2
§<o o beam charge asymmetry
obo | = strong t-dependence
' w10 xp or Q2 dependences
overall
1,DVCS (07" =0 ) (07" —077) : ..
A ) S e T o T o= o) ASL”{](? o Im[FyH] ‘charge-difference beam helicity
0.2 1 — m  HERMES — & VGG Regge — e+p—e+p+y asymmetry
o O[T R + -------- +++ ------- T m large overall value
3 -02 - - ' i : :
< 1 . % 'I;QWQW W - no kin. dependencies
06f =—/m [ —————— ] e ——————rerm—)
02| - " HERMES A S A t charge-averaged beam helicity
A e R gbeo- e T - F asymmetry
< 02 [ [ + | m consistent with zero
0.4 el WV Seeresresrerersses s sreararers: re—————" —r; — ~ o~
-2 -1 1 sin * sk
overall N -t [G;lz] 1;()3 1 Q?* [GeV?] ° ALU DVCs & Im[?—[?—[ —HH ]
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wm coherent. e=d — eTdy

i

m target stays intact

- spin-1 targets described by 9 GPDs:
Hf’ H2q7 H:g? H4q7 Hf?? Hf’ H2q7 Hg7 H4q

0
[=)
P -1 ® Data
~ 10 .
= —_— onte Carlo sum
C.> - incoherent BH + DVCS
8 . coherent BH + DVCS
- Y o BH with resonance exc.
-2 . ",.
1 0 :- K - ‘|_ = !
...... 'e -I'-I_ "\1
e, e +
L I'l ", I
, )

i

| E |1H |

L .E'E"'s| L . f;.-::i_"‘--. lﬂJ 1}
0 0.2 0.4 0.6

-t [GeV?]

Ami /gastomyan

‘ unpo[a’zizec[ deuterium target

m incoherent: e*d — eTpny

w target brakes up

= spin-1/2 targets described by 4 GPDs:
H E H,E

coherent:

= contribution at small -z
incoherent:

m contribution at larger -¢
= contribution from coherent [0.06:0.7] GeVZ21s 20 %
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GPD H: unpo[a’zczec{ deuterium ta’zget

-HERMEES Coilaboratwn Nu;lsEPhys 3829 (201?:)1 -27 _ C _ Z Ag)s(nqb) COSW@

b N

AT +w'*+4+*~+“ _____ A ZASLI?J(?@ sin(ng)
NS E
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S
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G-I B T +_+ + +h# = 10 clear signatures of coherent
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04 I - - q" f———————
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GPD H: unpo[afzizea/ /zyc[’zogen target

o (¢, Pryer) = opu (@) X [1+ PhALY % (6) + eePrAL 1 (9) + erAc ()]
Aru (o Z Asm(n(b) sin(ne)

©

ep — e'vyp'

(recoil data)

m cxtraction of single-charge beam-helicity asymmetry amplitudes for elastic data sample
(background < 0.1%)

LlHERMES 3.4% scale uncertainty | ® without Recoil Det.
LPRELIMINARY} | ® with Recoil Det.
1 2006/07 data A in Recoil Det. accept.

)| = indication for slightly
larger magnitude of the
leading amplitude for
elastic process compared
the one in the recoil
detector acceptance

Overall -t [GeV?] Xg Q? [GeV?]
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‘ GPDH : [OVLgituo{ina[/y po[a’zizec[ /zyo[’zagen target

ep — e’ ,YX - HERMES Collaboration- Nucl. Phys. B842 (2011) 265

(pre-recoil data) o (Pe, Py, ¢,e0) = ovu(@,e) [1 + P, Avn(¢) + Pr P, AL(¢) + Pr ALu(9))

m no separate access to DVCS and interference terms

Aur (¢ Z Asm(mb) sin(ng) Arr(¢ Z ACOS(W) cos(ng) .

== \/GG Regge

< _0_2;1}\}...._4 ------- +\++\} ---------- {Q\} ...........

sin ¢
UL
o

.
AN
E y oF--———--1-- —— - r_ﬁ ______________________________
Ta MY N
0.2 - +
§ 0.6 - i i i = \/GG Regge
S o4f : : :
84 ool ; 9—*‘—"’”‘+ - -_
< Ly .o SR X 1A
0.2} ' t b n
0 02 04 0.6 0 01 02 03 O 5 10
integrated -t [GeV ?] X g Q?[GeV?
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‘ GPDH : [OVLgituo{ina[/y po[a’zizec[ /zyo[’zagen target

ep — e’ ,YX - HERMES Collaboration- Nucl. Phys. B842 (2011) 265

(pre-recoil data) o (Pe, Py, ¢,e0) = ovu(@,e) [1 + P, Avn(¢) + Pr P, AL(¢) + Pr ALu(9))

m no separate access to DVCS and interference terms

Aur (¢ Z Asm(mb) sin(ng) Arr(¢ Z ACOS(W) cos(ng) .

== \/GG Regge

sin ¢
UL
o

sin ¢ DVCS : twist — 3
AL OC{ I: twist — 2

) oz;tt'.'—# -------- tﬁ\} ---------- {Q\} ----------- A?}Ifb x FyImH

.
AN
E y oF--———--1-- —— - r_ﬁ ______________________________
Ta MY N
0.2 - +
§ 0.6 - i i i = \/GG Regge
S o4f : : :
84 ool ; 9—*‘—"’”‘+ - -_
< Ly .o SR X 1A
0.2} ' t b n
0 02 04 0.6 0 01 02 03 O 5 10
integrated -t [GeV ?] X g Q?[GeV?
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ep — e'vX

(pre-recoil data)

sin ¢
UL

sin (2¢)

UL

cos (0¢)

LL

-0.2

-0.2

0.6
0.4
0.2

-0.2

Aur (¢ Z Asm(mb) sin(no) Arr(¢
| I 3 == \/GG Regge
T - m\} """"" R
BREALE . TR
¢ |
- ——— — 1
R i | | | | _'I —VGéRegge |
R e B R B R S
i t t '_
o 02 04 06 0 07 02 03 0 5 10
integrated -t [GeV ?] X g Q?[GeV?
Ami /gostomyan 8

‘ GPDH : [0ngituc[ina[/y po[a’zizec[ /zyo[’zagen target

- HERMES Collaboration- Nucl. Phys. B842 (2011) 265

o (P, P., ¢,e0) = ovu(p,er) |1+ P, Aur(¢) + Py P, Avn(¢) + Pr ALy ()]

m no separate access to DVCS and interference terms

20
AL oc{

Z ACOS(W) cos(ng) .

DVCS : twist — 3
I:twist — 2

in ¢
Al oc{

AP o By ImH

I: quark twist — 3
or gluon twist — 2

DVCS : twist — 4
- unexpected large value
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(pre-recoil data)

sin ¢
UL

sin (2¢)

UL

cos (0¢)

LL

e

ep — e'vX

‘ GPDH : [0ngituc[ina[/y po[a’zizec[ /zyo[’zagen target

- HERMES Collaboration- Nucl. Phys. B842 (2011) 265

o (P, P., ¢,e0) = ovu(p,er) |1+ P, Aur(¢) + Py P, Avn(¢) + Pr ALy ()]

m no separate access to DVCS and interference terms

Auvr(¢

Z Asm(mb) sin(no)

-ALL

== \/GG Regge

<

20
AL oc{

0---.?.--- ______ e e e ____ _} - —— o ____
ST TR
0.2 . !
0.6 i [ i - \/GG Regge
0.4_‘ i I
2 —— fh—t P bt
-0.2f ' ' i
0 02 04 06 0 01 02 03 0 5 10
integrated -t [GeV ?] X g Q?[GeV?
Ami /gostomyan 8

Z ACOS(W) cos(ng) .

DVCS : twist — 3
I:twist — 2

in ¢
Al oc{

AP o By ImH

I: quark twist — 3
or gluon twist — 2

DVCS : twist — 4
- unexpected large value
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‘ GPD E: t’zomsve’zse[y po/a’zizea/ /zyc[’zogen target

- HERMES Collaboration- : JHEP 06 (2008) 066,24
(6 0men 5L = ou(@)] 1+ edo() + AARLOS(O) + ed AL (0
+S1LARYCS (¢, ¢5) + eeSL AL (9, d5)
+ ASLATTHPVCS (6, ¢5) + eeASLAL L (9, ¢s>}

ep — e'vX

(pre-recoil data)
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0 GPD E: t’zansve’zse[y po/a’zizec[ /zgc[’zogen target

- HERMES Collaboration- : JHEP 06 (2008) 066, 24

ep — e'vX
o (b, ps,e0,S1, M) = 0UU(¢){1 +erAc(d) + AT (9) + eedALy (9)

(pre-recoil data)
+S1 ARYCS (¢, ¢5) + eeSLAL (9, d5)

(O-+TT _ O+U)_(U—ﬂ _ U—U)

I, - BH+DVCS I
AUT (qb, ng) — (0+TT I O"'“) i ((T_ﬂ T (7_“) + )\SLALT (¢7 ¢S) + eeASLALT(va ¢S)}
| | | X Im[FgH — Flg]

EA 1 1 x Im[HET — EH* + EEH* — HEEY]
%g | A%%(qf_%) €08 ¢ found much more
- 0 T T T . . ’
< y [ ] sensitive to GPD E than others, and

0.2 T 1 thus to Jy

04 T ] - with a good model, allows a model-
- 0T 02 03 0 dependent constraint
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0 GPD E: t’zansve’zse[y po/a’zizec[ /zgc[’zogen target

- HERMES Collaboration- : JHEP 06 (2008) 066, 24
o(9,Ps,e0,51, M) = 0UU(¢){1 +erAc(9) + MLY% (¢) + ee MLy (¢)

+S1 ARYCS (¢, ¢5) + eeSLAL (9, d5)

ep — e'vX

(pre-recoil data)

(O-+TT _ O+U)_(U—ﬂ _ U—U)

Ajr (6, ¢s) = (ot + o) + (o1 + o ¥) +ASLALT TPV (6, 05) + e ASLALT (6, ¢s)}
. . . o Im[FoH — Fi&]

Z b1 T 1 1o m[HET=EH + EEH — HEEY]
E TN S 1 1 | - A%%(qf_qbs) €05 ¢ found much more
< +_ - 1 sensitive to GPD E than others, and

0.2 T T thus to Jy

04 T T 1 m with a good model, allows a model-
= : ST 00T 02030 _ dependent constraint

2
overall -t (GeV?) Xp

- HERMES Collaboration- Phys. Lett. B 704 (2011) 15-23

(GH L G G G (P G - e

App TEPVES (6, ) =

o< ( Re[FoH — Fi€] (TH + T H £ TH L T+ 4 (T + T+ 4 T 4 T+

05F e o — — . A%{},(?_%)Sin?b could provide a
2 I u ’ ’ similar constraint to the real part
é — 0 i . ° °
LB * w due to different kinematic pre-
05 B . . .
. e e w7 factors, this amplitude is suppressed
overall -t [GeV?] Xg Q? [GeV?]
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vector meson cioss section

do do

~ W ’ t S ) ,197
de dQ2 dt dgbs dqb d cos v dgp de dQQ dt <ZCB7 Q y Uy ¢ ¢ COS 90)

m production and decay angular distributions W decomposed:
W =Wyuy + PWru +ScWur + PScWirp + StWur + BSTWrr

m parametrized by helicity amplitudes w or alternatively by SDMEs:

T ’ po p’ Y 2 0
/A 7\\ N\ / ¥ f:
Vo .
20 [y TM o %
/N }‘}2}"" P u¢u’
-Schilling, Wolf (1973)- y ILP . o

-Diehl (2007)- -
-Schilling, Wolf (1973)-  _pjeh] (2007 )-

helicity amplitudes or SDMESs describe
m the helicity transfer from virtual photon to the vector meson
m the parity of the diffractive exchange process

m natural parity is related to H and £

m unnatural parity is related to H and E
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/ 0 /
€p — € ,0 p
-HERMES Collaboration-:
EPJC 62 (2009) 659-694
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! Tool? ~ |Tu1|* > [Toa|* > [Thol® ~ |T-11]?

0 *

p ||y

HERMES PRELIMINARY
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e ¢ proton and deuteron e

Ay =D &y —V3 ——— .
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—o—
=
o
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—e— i T SDMES
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-
.
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Eo.
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............... I R
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beam scaled SDME value

polarized
SDMES

@

ep — e ¢ p

A A
wm- SDMESs are significantly different

from zero

w the magnitude of ¢ meson SDMEs
1s 10-20% larger
T11/Toole > |T11/Tool 0

* 0
YT — PL
m pronounced differences between

¢ and p® mesons.
roo o Re(To1Too) = |To1||Too| cos do1

roo < Im(To1T00) = |To1||Tool sin So1

To1le < |To1lpo
wm Ty 1s related to the longitudinal
quark motion in the meson

- smaller longitudinal quark motion in
the ¢ meson as compared to the pY
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compazson to GPD model

= 5 GeV(HERMES)

10 GeV(COMPASS) -Goloskokov, Kroll (2007 )-
90 GeV(H1, ZEUS) w Q2-dependence calculated using models for GPD H;
1_'11 e —I'm 'rl_'lz' * 0 * neéglecting GPD H
Yo — Pr and YT — Pr
. ""“__‘; ~~~~ 0.2}:._.._:.::::_ :::: w1 — 105 ocri_q o< —Imri_ oc T4y
0 1. T | T m model describe the data

Re r, 05 Imr, 06

0.22— - ——  -0.12
0.20} coccccoooood -0.14} ]
0.18 T ; -0.16+/
0.16}\{ 018
0.14 e
ot2—— . .1 o2l '

3 4 5 6 78 3 4 5 6 7 8
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compazson to GPD model

-Goloskokov, Kroll (2007 )-

— 5 GeV(HERMES)
10 GeV(COMPASS)

90 GeV(H1, ZEUS) m (Q2-dependence calculated using models for GPD H,
o ~ -Im r. neglecting GPD H
T 72%/0% and ’7;%:08“
. 0.2}:._.._:_:.";‘_ ~~~~~ w1 — 105 ocri_q o< —Imri_ oc T4y
: 1' T T - model describe the data

interference between v: — p% and v — p-

5 6
Re r Im r ro —Imr6

02— 2% — 01— 29 10 0
170 R — .o.14'.+ .' = model does not describe the data
8'12-'{ '8'12. - w model uses phase 011=3.1 degree difference
0.14* | PP p—— between Too and T,
ot2b— . 1 020l '
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compazson to GPD model

5 GeV(HERMES)

10 GeV(COMPASS) -Go%askokov, Kroll (2007 )-
90 GeV(H1, ZEUS) m (Q2-dependence calculated using models for GPD H,
1 5 . ~
. . -Imr,_, neglecting GPD H
At o1 0 0
| YL — PL and VT — PT
~~~~~~~~~~~ AT 0 o Ime? | T

m model describe the data

interference between v: — p% and v — p-

5 6 5 6
0.22~ Re .r10. — -0.12 :,[m_rﬂ? _ 10 X _Imrlo
0.20f cocmncoocoood 014 = model does not describe the data
8'12T< 81?/ m model uses phase 811=3.1 degree difference
o1al N between Too and T
)} -, ', ¥ | S —— 50 -
3 4 5678 3 4 5678 = . oros L
<3} roton //
'-E"_‘ H  Deuteron P E
= HERMES result: 011~31.5 = 1.4 degree = -
-HERMES Collaboration-: /
Im (711 /Too) EPJ C 71 (2011) 1609 i/
tan o 11 — 251 "
Re(T11 /T()())

w large phase difference 01:=20 was measured by H1 collaboration
m no model capable of explaining the value and Q? dependence of 01

I B T
Q" [GeV’]
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obsewation Of unnatuzal paty exc/zange @

W

at large W and Q?2, this transition should be suppressed by a factor of Mv/Q

w direct helicity amplitude ratio analysis: Uj1/Too
w- the combinations of SDMEs expected to be zero in case of natural parity exchange dominance

B 04 04 1 1 5 5 8 8
up =1—rgg+2r{2; —2ry; —2ri_ 4 ux =191 +71_4 Uz =711 + 711

Ami /gostomyan 14 Pastons in nucleons and nuc/ei, Wo’zocco, 2011

Wednesday, September 28, 2011



e obsewation Of unnatuzal pauty exc/zange @

at large W and Q?2, this transition should be suppressed by a factor of Mv/Q

w direct helicity amplitude ratio analysis: Uj1/Too
w- the combinations of SDMEs expected to be zero in case of natural parity exchange dominance

. 04 04 1 1 5 15} .8 8
Uy =1—rgg+2rj_) —2r;p —2ri_, w2 =711 +711_ uz =1yt
-HERMES Collaboration-: -HERMES Collaboration-:
EPJC 62 (2009) 659-694 EPJ C 71 (2011) 1609
SDME method helicity amplitude ratio method
0.3 _
. = (D) proton (integrated) hg o Proton
- e (o) deuteron (integrated) =
I D"‘ B Deuteron
02 B

i ! e

0 b
e e N A DU
Q% (GeVH) 1 2 3
Q" [GeV’]
w significance of 30 w significance of 200
m give information about H
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obsewation ()f unnatuzal paty exc/zange @

W

at large W and Q?2, this transition should be suppressed by a factor of Mv/Q

w direct helicity amplitude ratio analysis: Uj1/Too
w- the combinations of SDMEs expected to be zero in case of natural parity exchange dominance

04 04 1 1 5 5 8 8
uy =1 —rgg +2ri_4 —2ryp —2ri_;  ug2 =711 7 Uz =71y T 711
-HERMES Collaboration-: -HERMES Collaboration-:
EPJC 62 (2009) 659-694 EPJ C 71 (2011) 1609 SDME method
0.5 .
SDME method helicity amplitude ratio method AERNES PRELIVINARY ep(d{l)_’e *p()
0.3 - B
. = (D) proton (integrated) hg o Proton ’ % %
- e (o) deuteron (integrated) = w o 11
I D"‘ ® Deuteron 05| Ul=1-ry+2r-2r_-2r,
0.2 B - L 0.2 s . N 1 . .
I L
01 ¢ 1 } % 04 E& - S i
i 1 U2=r, +r1,,
1 N
)Y O OO I
- | | | T % VVVVVVVVVVVVVVVVVVVVVVVVVVV + VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV + VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV
1 2 3 4 0.2 A ) 1 0.5 8 8
Q* (GeVH) 1 2 3 Us=r, 1%
Q2 [GeVz] 0.7 0.8 0.9 1 2 3 \ 42
w significance of 30 w- significance of 200 . o @ (GeV)
w no signal of unnatural parity exchange
o . ~ - . . o
w- give information about [ expectec} since dominant contribution to
the production 1s from two gluon exchange
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ep — ¢ p°p/

w suppressed by a factor /—t/2M,,

Ami /gostomyan

-HERMES Collaboration-:
Phys. Lett. B679 (2009) 100-105
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w

-HERMES Collaboration-:
Phys. Lett. B679 (2009) 100-105

w suppressed by a factor /—t/2M,,

w- only one out of 30 is related to asymmetry that can
give an access to GPD E
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-HERMES Collaboration-:
Phys. Lett. B679 (2009) 100-105

w suppressed by a factor /—t/2M,,
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G p’zoo[uction: t’zansve’zse[g p()/a’zizw[ /1ya/’zogen target

" (n) -HERMES Collaboration-: Phys. Lett. B 682 (2010) 345-350

ep — e'm

= NnO 07 / O separation

w small overall value for leading asymmetry
amplitude with possible sign change
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wm- theoretical expectation: A5 ®~ %) o/ —¢/
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-Goloskokov, Kroll (2009)- -Bechler, Muller (2009)- 0 0.2 0.4 06
m cvidence of contributions from transversely polarized -t [GeV']
photons
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‘ p’zoo[uctton t’zansve’zse[y p()/a’zczeal Aya/’zogen target

ep — e'nt (n) -HERMES Collaboration-: Phys. Lett. B 682 (2010) 345-350

= NnO 07 / O separation

w small overall value for leading asymmetry
amplitude with possible sign change
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w theoretical expectation: A,
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m mild t-dependence 0 L
m= can be explained only by o1, / or interference :
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from Hrt -t [GeV?]
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Without Recoil Detector
In Recoll Detector acceptance
With Recoil Detector
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Similar kinematics
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