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COMPASS collaboration

Common Muon and Proton Apparatus for Structure and Spectroscopy

Cw 25 institutions from 13 countries
E 2\ —nearly 200 physicists (in 2022)

CERN SPS north area

Fixed target experiment
Approved in 1997 (25 years)
Taking data since 2002 (20 years)

International Workshop on Hadron Structure and Spectroscopy
IWHSS-2022 workshop (anniversary edition)
CERN Globe, August 29-31, 2022 —
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https://indico.cern.ch/e/ IWHSS-202
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https://indico.cern.ch/e/IWHSS-2022

COMPASS collaboration

Common Muon and Proton Apparatus for Structure and Spectroscopy

CE?W 28 institutions from 14 countries
S — nearly 210 physicists (in 2023: start of the Analysis Phase)

3 new groups joined the COMPASS collaboration in 2023
UCon (US), AANL (Armenia), NCU (Taiwan)

* CERN SPS north area

* Fixed target experiment

» Approved in 1997 (25 years)

» Taking data since 2002 (20 years)

Wide physics program
COMPASS-I

 Data taking 2002-2011

* Muon and hadron beams
* Nucleon spin structure

» Spectroscopy

COMPASS-I1I
» Data taking 2012-2022
Primakoff

. DVCS (GPD+SIDIS)
 Polarized Drell-Yan
. Transverse deuteron SIDIS 2022

NS it

CM PASS web bage: http://wwwcmpss.cern.h
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COMPASS experimental setup: Phase | (muon program) g@ies

COmmon Muon Proton Apparatus for Structure and Spectroscopy

CERN SPS North Area. ECAL2
Two stages spectrometer LAS+SAS HCAL?2
«  Large Angle Spectrometer (SM1 magnet)
«  Small Angle Spectrometer (SM2 magnet)

ECALL SMZ\ Muon-filter
HCAL1 | 10° Deuteron 2002-2004 L
RICH. S ]
SM1 \ % 400

(%]

=3

=3
I

Polarized
Target

200~ » «
Muon-filter 100k « »

‘SciFi, Silicon, MicroMegas, 0 2100 50 0 50
GEM, MWPC, DC, Straw, Zypy (€M)
Muon wall x10* Deuteron 2006, Proton 2007, 2011 L

dAN/dzVix
=

Longitudinally polarized (80%) p* beam:
Energy: 160/200 GeV/c, Intensity: 2-108 u*/spill (4.8s). 100 » ‘ »
Target: Solid state ( °LiD or NH;) “ol » U ‘
SLiD 2-cell configuration. Polarization (L & T) ~ 50%, f ~ 0.38
NH, 3-cell configuration. Polarization (L & T) ~ 80%, f~ 0.14 e '( ')
Data-taking years: 2002-2011 Data is collected simultaneously for the two target spin 1gncr-iélrntati]oms

Polarization reversal after each ~1-2 days
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Kinematics 2007(160 GeV/c) 2011 (200 GeV/e)

f COMPASS preliminary e COMPASS preliminary 2
v; 10~ Proton 2907 data Proton 2011 data Q.g
@ z>0.2 h™ z>0.2 h* %) ] ]
& s Two years of longitudinal data
. ©  with NH, target:
2007: 160 GeV p*— beam
2011: 200 GeV p* — beam
: 10 10 107! ] 107 10 107!
x10° x10°
‘E: 0.22° COMPASS preliminary COMPASS preliminary
= roton 2007 data roton 2011 data i 1
T oo Proton 2011 dat Kinematic cuts
2016 ‘ "
S04 . ]
g 042 | . DIS variables:

o | N Q2> 1 (GeV/c)>?
oon o | 0.0025 < x < 0.7

4 6 8 10 12 14 16 18 4 6 8 10 12 14 16 I8 0.1< y <09
W (GeV/c?) W (GeV/c?) 9
» » W >5 GeV/c
= 1 COMPASS preliminary COMPASS preliminary
2 Proton 2007 data Proton 2011 data - .
S ag PO 0.1 b Hadronic cuts:
g 2>0.2, 0.1<z<0.2
| >0.1 GeVlc
0.4 pT
0.2 \\\\ \\\ . . . - -
- Comparable kinematic distributions
0 01 02 03 04 osl‘ore 07 08 09 . 01 02 03 04 05 06 07 08 09 1
Z Z
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Comparable kinematic distributions
Only results from merged 2007+2011 sample are shown
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SIDIS x-section and TMDs at twist-2
d

dxdydzdp2dgdg.
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SIDIS x-section and TMDs at twist-2
d

dxdydzdp2dgdg.

a y’ jal
{ny 2(1- g)(leZXH(FUU’TjLEFUU'L)

All measured by COMPASS

1+4/25 1+&)ASL™ cos g, + AT, " cos 24,
+ Ay)2e(1- )AL sing,
+S, 4/25 1+2) A sin g, + £ A2 sin 2¢h} Quark U L T
Nucleon
+ S A A—e? A+ 26 (1—e) AT cos¢h} ] £90x, K2) R (x, k2)
[ sin(d—ds) 7 number density Boer-Mulders
A4 sin (¢, — gy )
g q 2
] 4 AT Sin (4, +6,) . 91 (x, k%) | hyf (x, k%)
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+ S;A|+ 4/28 1- 8 Afows COS ¢ pretzelosity
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SIDIS: target longitudinal spin dependent asymmetries

do
oc(k,, + +&F 1+...
dxdydzdp2d e, d ¢, (Fuu ““’L){
; . : . 25F * - COMPASS prelimi - Proton 2007,2011 dat
i SL |: 128(1"'5)'0\3'3% sm¢h I S|[12¢h Sln2¢h:| 2_ h _ preliminary : roton ata
+ SLl[xll—gz A, +2e(1-g)ATH COS¢hJ LSE o7 7 :
1:* -9 -G 0 0= 0- -0 | ceecooe-6-—0--0--© [coo000 o - .o .,
0'5;_ . oo o ) _@’_@‘@@’Q—%@#ﬁéf:@——@ ?%%WT@:_T_,—:—@
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SIDIS: target longitudinal spin dependent asymmetries

do
oC
dxdydzdpZd ¢, d ¢,

(Four +5FUU,L){ 1+...

+ S|_ |: {28 (1+ g)Ajilrjqin Sin¢h +e sili12¢h Sin 2¢h:| 0-15:' h* [ COMPASS preliminary Proton 2007,2011 data
0.1F
+ SLﬂ[xfl—gz A, +2e(1-g)ATH cosqﬂ g
0.05F g g
@ [
R= 0-. ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [
. (%_¢S) n h \Vi N _I | | M| 1 | 1
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L L 9 T o.1F
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A o @ H ;
0.05r r r
: o666 —— o o W
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X b4 P, (GeV/c)
in3 in(3¢, — h
SIC & HA@?(% %) o #q®H1t
g D" « COS(¢5)V¥Q—1 I QD"+ X
ALL glL 1q T ng 1g " x’ A
COS%\Z\gQ—l( q ®Dh+ )<_ AEOS(%—%)OC q ®Dh I’ 1 1 2,,2
L glL 1q T ng 1q %Z’ ) _y_z7 y 2Mx
sin@ =y =—;
0 1+y2 ’
_ A 4 Q
WW o = Z
2 20,4, -1 h
02,y ATCHE) L (ng ®D1q+...) l q §————0=S, =P, S =P,
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SIDIS: target longitudinal spin dependent asymmetries

do
' oo (Fyyr +&Fpy )3 1+..
dxdydzdp;d g, d g,
singy, o SiN2¢, i 0.6: -gg[f;d;’:i;lglu:(mz&?; b L ¢>02 h-
+S, | 2e(1+e)A " sing, + cA) " sin 2, Lo ,
— = L
< 04+ -
2 L L
+ SL/i[xll—g A, +2e(1-g)ATH cos¢hJ ol / ; //
Oj- — .
1 q h 0,0éj COMPASS preliminary I ht o — - Z>‘(IJ_2 - h—
F — C { g D } o F ® HERMES PLB 622(2005) D(y)-rescaled
LL 1L M1q =2 004] % +
< r
sin¢5n_2|\/I hpT qpg Lh Mh q q L - [
R =—Cy- M xhiH + =20, oF :
Q : M Tz ] ; t et
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~ T h C..... Y| N B Ll T PR
+ h ° kT f 1q Dh M h hLlq H q r COMPASS preliminary ht o z2>02 h™
X L 19  nga AL T &= 0.05 ® HERMES PRL 84(2000) D(y)-rescaled L
M M Z S 2 I I PRD 77,014023(2008) i
‘€ i ) i %
A A 0 - B . S—
Fsin2¢h=C _z(hpT)(hkT)_kaT hquHJ'h [ ! ) L
h ' i
L | . i L Lol L
A X |h 0.1- COMPASS preliminary ht b z>0.1 h™
. - © [ PRD 74, 074015(200 i
st _ 2M Cl- h Pr xedHi" 4 =h ga 2 . ¥ ffprA945(2mcl)i53 ; ‘
LL Q M LM g O 8<_1 0.05F -
h [ [
07 wowsn s e N e izranes
. =" LT e——— | ~——
+ h- kT Xgi_q Dlh _% 1q 5 —005- -
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0.1+ - | |
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SIDIS: target longitudinal spin dependent asymmetries
do

(FUU +eRu L ) 1+... |
’ Y B. Parsamyan (for COMPASS) arXiv:1801.01488 [hep-ex}=

> oC
dxdydzdp; d ¢, d g,
r ® COMPASS preliminary ht [ 2>02 h

- i i ; 0.6
+ SL |: 28(1+ 8)'0\3)':% S|n¢h +c S|Ii12¢\1 sin 2¢h:| :-PRD74.074015(2006) ¢

Y 04 i :
+ SLﬁ[x/]_—gz A, +4/25(1—5)Afﬁs% cosqﬂ ) ol / 3 /

[
" o
0 e © r e o * L]
) B 0'06:7 : ;gy;gzliglégzgm D(y)-rescaled "L 2>02 h
COMPASS collected large amount of L-SIDIS data 25004 j i
Unprecedented precision for some amplitudes! < omb 0 d + g +
Sin¢h ; $ % o * ¢ )
Aun S o T BEMEENS
* Q-suppression, Various different “twist” ingredients 002 L
* Sizable TSA-mixing CCcowsspmnn it as0r n
. Significan_t h* as_ymmetr—y, clear z-dependence gé 003 e oty
* h-compatible with zero < _ i ,
ASin2®n Ot ety St
UL S - :
*  Only “twist-2” ingredients ~0.0s5p - l
 Additional p-suppression ¥Srovamwarareeor mme SN SV mrwee————
. . . . 1= ® preliminary + > 0.1 -
« Compatible with zero, in agreement with models R L " : "
. . . g = L~ L
* Collins-like behavior? e + + : + %
LL E ¥
* Q-suppression, Various different “twist” ingredients 005F -
« Compatible with zero, in agreement with models 01 | — o f
107 107! . 10 10 .
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http://arxiv.org/abs/arXiv:1801.01488

SIDIS: target longitudinal spin dependent asymmetries

do
F +¢F 1+...
dxdydzdp2d e, d ¢, < (Fuu +2 ““’L){

+S, [4/25(1+5)Af,‘f¢n sing, + A" sin 2¢h]
+ SL/1[\‘1_<92 AL JF\IZ‘S'(l_g)'A‘LC(ES(’jh COS%} COMPASS preliminary

z>0.2,x>0.032

sin ¢h e

COMPASS collected large amount of L-SIDIS data Au ¢
Unprecedented precision for some amplitudes! ,
Asin¢)h sin 20 .. | A
UL UL
* Q-suppression, Various different “twist” ingredients
» Sizable TSA-mixing A 0. oA
» Significant h* asymmetry, clear z-dependence LL
* h-compatible with zero -
i Sin S
AZIEZ(Ph AULIN h —@—
*  Only “twist-2” ingredients
. Additiopal pf§uppress?on _ A 20, ° A
« Compatible with zero, in agreement with models LL" o 0 o
 Collins-like behavior? —0.02 0 0.02
Acosth A
LL

» Q-suppression, Various different “twist” ingredients
« Compatible with zero, in agreement with models

24 January 2024 B. Parsamyan 13



The A3 ** asymmetry

do
oC
dxdydzdp?dd,d e,

(FUU,T +8FUU,L){1+'"+ S, WA‘T% sing, +... }

as  2M h. M, , G
FUL¢h A B XhEHlth "'—hgqu -
Q M, M Z
h-k M H
v LA T“T“)}
004l ® h* z>0.2 - COMPASS preliminary | Proton 2007, 2011 data |
= N
HER ¢ |
< ¢ '
0.02+ i
: ¢ ¢ ¢ ¥4 4o ! -t o
' %éﬁé;* | i‘“ bt %'é*uu '}; B =
ot Y U ;iéH } ERERERE RN
107 107! 02 04 06 038 0.5 1 15 5 10 15
X Z p, (GeVic) W (GeV/c?)

» Q-suppression, TSA-mixing

» Various different “twist” ingredients
* Non-zero trend for h*, h- compatible with zero
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The A3 ** asymmetry
dO' o~ sing:
Sy dzd?dg.d. (Four +€Fu. ) {1+ A+ S, J2e(L+ &) A sin ¢h+...}

ws 2M h- M, . G."
FUL% C{ i XhEHlth glL J

Q M, A
n Jh
+h'kT quDh M qu Hq
M M Z
- e z>0.2 ht - COMPASS preliminary | Proton 2007, 2011 data
= 004r S p1<2<02 i i i
‘g2 D
< | ; ¢ | _
0.02F- = L |
" L L . @
I ;¢ % TS ¢ ¢ ¢ ¢ ¢ + ° ¢
%* 8500 it _ %@ ¢ T e d ¢
ARACSEARERNT % 4 J b,
_0-02;‘W...;‘?.Hm..l...m.;‘..|‘..‘|..‘.|I.:|‘#ﬁﬁﬂ.
1()*2 1()*l 0.2 04 0.6 0.8 0.5 1 1.5 5 10 15
X Z P, (GeV/c) W (GeV/c?)

» Q-suppression, TSA-mixing

* Various different “twist” ingredients

» Non-zero trend for h*, h- compatible with zero, clear z-dependence
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The A1 %" asymmetry
dO' o SiNgy, i
s ds (Foor + R ) {1+ + S, [2¢(1+2)AT sm¢h+...}

":f’ 0.06F h*
~ =X 1h L
|:U3iL”¢n — 2M kbl D h-p xhH éh M, 91L Gq Proton 2007+2011 data - ++++ '}
Q M h z o extracted LSA h* /
&= 0.04+ =~ TSA contribution
n Th £ = - e corrected LSA
+ h- kT Xf 1q Dh M 1q Hq £<:D | COMPASS preliminary & 5
M ™Mtz 0.02}- &1 i
et
0.251_ h* COMPASS preliminary ol s e A@f& a s b —t "{."{i'*'{'"'f' """"
R 02 :_ sin(d)h), Sivers 107 10 )
- 002 e )
& : sin. ), Collins T PLB 717 (2012) 376
L > - O extracted LSA
~ 0.15 C - " o= 0.04F » TSA contribution ]
0 1: g 5 "~ e corrected LSA f
Ap < I
0.05 . 0.02F | h*
Of o 0_%%"3’%{,@&#&\
) -1 L
10 10 X [
_ .. L0.02F  —
« Q-suppression, TSA-mixing 00t B
. . ot ien - : 107 10-
* Various different “twist” ingredients X L. |
 Non-zero trend for h*, h- compatible with zero, clear z-dependence R
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The A} ?* asymmetry
do

ASING, i
Sy o (Four + &R ) {1+ S, L sing,+... |

N Lh

i 2M h- M

|:US'L”¢jn = C NP xh'H 1th 4+ 4 9 Proton 2007+2011 data HERMES PLB 622 (2005) 14
M, M z - e z>02 n*

0047 L 0.1<2402 T
COMPASS preliminary 0.05 +

. + -
- [ ¢4
- ; |

* %%@é+

50
QZ
(GeV?)

0.05F

| 20.1<z40.2 0.05 *

SHLTUTE M,

: . : : 3
« Q-suppression, TSA-mixing g e
* Various different “twist” ingredients o 0 X
» Non-zero trend for h*, h- compatible with zero, clear z-dependence
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SIDIS: target longitudinal spin dependent asymmetrig
dG sin .
dxdydzdp;d g, d *(Fous +8FUU’L){1+'"+ 2 W'A\’L% SIng, ... }

7'M ﬁ ) S Lh B. Parsamyan (for COMPASS)
Esing, _ cl_ Pl vhayin Mh qa P arXiv:1801,01488 [hep-ex]
UL Q M 1q o Zhun Lu
h ) Al ©7>02 h* Phys. Rev. D 90, 014037(2014)
X . = 0048 S o1<z<02
+ h ) kT Xf 1q Dh M h hlg Hq w<ﬁD COMPASS preliminary § =
L 19 L < |
M M z 0.02- § ! 0.05 |
i é <}> : :
i ¢
RENSEE i
ol %) @% & v f} g
S. Bastami et al. JHEP 1906 (2019) 007: I
“SIDIS in Wandzura-Wilczek-type approximation _— < g i Set 1 total
U e ———e— [ |- -setio,
0.06 ® COMPASS preliminar + 7> - [ Set 2 total
. . e HERMES PEB 622(20%5)D(y)-resca1ed B A EMPPSSSY. o 1():2 _ h T Aaz>0.2 h™ 0051 L |----set2fD,
g— 004 B , article in preparation e:_—- 004 | |
= 7 + ) = 2 - A0.1<z<0.2 i g i
< 0.02 7 + ° ""<ﬁ:) L 0.00 g = ST g
o i ¢ 7 ’ _ Proton 2007/2011 data A Y
of T *tee — .o s 0.02}- i C
i [ L] o -0.05 Ll diin, Lusiun Lusruinn Luu
—0.02] 7 I . 00 02 04 06 04 2.6 0.8
sial | P B L | L L i
107 107 107 107! or ﬁ & £ f& B éﬁ# #
x X i A}
u e
. - _ T ]
« Q-suppression, TSA-mixing 002 =
10~ 10~

* Various different “twist” ingredients

» Non-zero trend for h*, h- compatible with zero, clear z-dependence
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The A} %" asymmetry

dO' sin
dxdydzdp2dg,dg, OC(FUU,T +eky, L){1+ + S, eAT M sin 2, +... }
in2g, Z(ﬁ- Pr )(ﬁ'kT )— Pr Ky Lqyyih * Only “twist-2” ingredients
Fr™ =€ - MM, L Hig  Additional p-suppression
= 00 4:_ ez>02 ht _ COMPASS preliminary _ Proton 2007, 2011 data |
< L 00.1<z<0.2 I
"< oof % - 3 3 #
i : A : $ 9
o ###é%#ﬁﬁ)} ;%ﬁ*ﬁ ‘L : % +%‘tﬁ% ﬁ 2 ﬁ)fgw& $ %
~0.02}- : - -

—004—E§@|-—|_-_| -:!-4 ——r

0.04- 4 z>02 h™
. L A 01<z<02

< 002}
‘ i

_0.0(2);_ M%&Mﬁ# ﬁ?@@&ﬁh ; + ﬁ{}ﬁ#%& A MM}ME

\IIII\‘\L\IIIIl\\lIIIJII\I\l I I

10*2 107! 0.2 04 0.6 0.8 0.5 1. 5 5 10 15
X Z p (GeV/c) W (GeV/c?)
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The A1 “®* asymmetry

dO'
(F, - +eF 1+...+ S, eA)?"sin 24 +...
dxdydzdp2d ¢, d ¢, (Four + R )i A -
o z(ﬁ b, )(ﬁ K, )_ P -k, - Proton 2007+2011 data PRL 105,262002(2010)
F =C<- H _ - m HERMES
. MM, g a0 h* - 4 CLAS
iq? 0. 02: COMPASS preliminary 005 —

o
\

_0.02+++++§+++ -o.o::— ++|

predictions are from

5240.04;— Az5002 - - PRD 77, 014023 (2008)
" 0.02f } } il @
0- + } { i 4] + 0 f*'i' #+
. . . —aml -0.05 -
* Only “twist-2” ingredients 0.02 A

 Additional p-suppression 0,041
« Collins-like behavior? :
* In agreement with model predictions

» Discrepancy with HERMES and JLab?
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The A1 “®* asymmetry

dO'
< (F,, - +&F {1+ + S, eA)h sin 24, +... }
dxdydzdpZd g, d ¢, (Fus +2Fe ) A &
| z(ﬁ P, )(ﬁ K, )_ p, -k Proton 2007+2011 data PRL 105,262002(2010)
Rl =C1- hl Hy' | - 0.04- = HERMES
MM, g T ez>02 h* - A CLAS
éq? 0. 02:_ COMPASS preliminary 0.05
RN 0
| [] PRD 77,014023 (2008), updated (2016) 0 + ; + +
0.05 i t

sm(2<|)h)
o
S
g
|
=)
T
F‘+

| .
<D — w g—' 0.04- 2502 h- - ggg%?oifogsf(gooza)
u ; £3 I 0.05 [-
-0.05 — h < 0.02 } + - ﬁ
1072 107 X i % t } i #+
. . . _ B -0.05
* Only “twist-2” ingredients 0.02 I A

 Additional p-suppression 0,04
» Collins-like behavior? :
* In agreement with model predictions

» Discrepancy with HERMES and JLab?
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The A;; asymmetry
S (FUU,T +5FUU,L){1+"'+SL/I’“l_gZALL-I-'" }

oC
2
dxdydzdp;dg,d g COMPASS: PLB 693 (2010) 227-235

Fl_lL = C{gqu Dltl]} E:Z i: :
04 —
* Measurement of (semi-)inclusive 0-2 3 3
A,(A.)) is one of the key physics 02 3
topics of HERMES/COMPASS 10° 3
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The A;; asymmetry
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The A;; asymmetry
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SIDIS: target longitudinal spin dependent ; X
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SIDIS: target longitudinal spin dependent asymmetri@
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The A52°%* asymmetry
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SIDIS: target longitudinal spin dependent asymmetries

da CcoS
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COMPASS results for 437°?* and 455°%®" asymmmetries

(//

%/ \
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Theoretical Framework: Di-hadron SIDIS

N(l) + p(P) N ﬂ(l,) + h1+ (Pl) + hQ_ (Pg) + X Bacchetta & Radici & Gliske: Phys. Rev. D90 1140

\

I-.U
YvYYV

m X-section modulated in azimuthal angles ¢, and ¢R

z2oPy | — 21 P.

with 2, = —~*
21 + 22 S I )7

m Negligible transverse polarization mixing S| ~ 0

0) =m/2

m Partial wave expansion in @, restricted to s- & p-waves _ o _
0 is the emission angle between h* in
the c.m. frame and the momentum of

the di-hadron in the target rest frame
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Theoretical Framework: Di-hadron SIDIS at twist-2

) Bacchetta & Radici: Phys. Rev. D69 094002
do=d Oy t+ Ad o t+S, (d Oy T Ad O ) +S, (d Oyr + Ad O\ 7 ) Bacchetta & Radici & Cliske: Phys. Rev. D90 111

do, ocsin(g, —¢R)(Aiif(¢"“”“5i”‘9 sin @+ A" %) gjn 26?)

+5iN (24, — 245, ) AR 20 5in2

_ 1 o,
+ g{sin (24, )[Aj'f(z%) + AR 0056 + AJL(Z%)3(3 ) %(30032 0 —l)]

(
(

+5sin (34, — ¢ )(Ajif(S"’““”R)SM sin @ + ASCH )20 sip 26)
(

+5in(4¢, — 24, ) A2 i 9}
do,, ocy1-¢’ {AﬁL + A®? cos )+ AE{““Z > %(30052 0-1)
+cos (g, —¢R)(AE‘L’S(¢’““”R)“”9 sin @ + AN )20 i 26?) () = 7/2
c0 (26, =26, ) AT} o e e e o

the di-hadron in the target rest frame
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Selected results for di-hadron asymmetries

COMPASS (NH,) 2007+2011 data: preliminary
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Selected results for di-hadron LSASs
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Conclusions

COMPASS has measured all possible single-/di-hadron SIDIS LSAs from combined
deuteron 2002-2006 and proton 2007/2011 data sample

Together with existing measurements of proton TSAs these results complete the whole set of all
possible proton SIDIS spin dependent azimuthal asymmetries

This allowed us to evaluate the mixing between SIDIS LSAs and TSAs arising from the difference of
target polarization components in Ip and y#p systems

Whereas azimuthal LSAs on deuteron appear to be compatible with zero, for some of the proton
LSAs non-zero signals are observed

A clear effect was observed for AZT"”‘ with positive hadrons, while for negative hadrons the

asymmetry is found to be compatible with zero
o in agreement with HERMES observations

The AZT 2&n appear to exhibit opposite sign “Collins-like” behavior for h* and h-
o in agreement with model predictions

o possible positive signal for negative hadrons appears to contradict HERMES and Jlab
observations

The A,Cf"”‘ asymmetry is found to be small and compatible with zero within statistical accuracy
which does not contradict available model predictions

Non-zero signal was observed for Af,T‘”R and A}, di-hadron asymmetries related to h, and g,, PDFs,
correspondingly.

Thank you!
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