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COMPASSEER
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BRI IL—T : IUBKZE, BIBEKE., KEK, FEXE

{45 2R 50 JE 55 14 AR EL SR ER
160GeV RiBI1—4 > E—L(SPS) & RIBEFIEMN

ANIROA—E . BEESa—FY + HNFOVORERE
LT

1) JIL—FRBEDRE
BT / BEAE

2) DA—DREVHFEDIL—/\—5 1, Valence/sea 43 fi#
3) V+r—VDIEESE KT (SiversEEE)

4) 9A—YDiEA RREZNR (transversity, CollinsZhR)
5) Almis
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COMPASS SETUP

two stages spectrometer
« Large Angle Spectrometer (SM1) P
« Small Angle Spectrometer (SM2) -'
tracking, calorimetry, PID

i
SciFi Straws MuonWall
Silicon SDC & %
Micromegas MWPC SM/ ' ' & A
GEMs W45 i PS> E/HCAL

E/HCA Et 5) \

Polarised Target
0.003<x<0.5

107 103< Q%< 10 GeV?

7
Q_
> L
Q
S
o 100
e/
Pol. 5
beam .# . 107
H i * high energy beam '
E, =160GeV * broad kinematical range
| =2x108/spill, . 107 e
sE)iII=4.8s, cycle=16.85 large angular acceptance 10 10 10 x.1
P, =80% Bi
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THE POLARIZED TARGET SYSTEM

DNP technique with a dilution
refrigerator(T_. .=30mK)

and a 2.5T superconducting magnet

. 3 target cells (30+60+30 cm)
nal & transverse modes

min-*

LD > Polarization of NH, ~90%
- Polarization of SLID ~50%

6LiD J .8Li (~ a+d) also polarized
NH, | > dilution factor f=50%

20 a0 [
tirn.

\

larization (%
3 : g PO
=] o
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THE RICH DETECTOR

mirror
o,
A 6\/77 RMO1P___2D_SingleEvtPhotView | 7 =107
=
E] T
96 - 1692 B
o F A B ek ;:'1690 o ph > 10 GeV/c
> o SEAMEINA T PO S N
h t N ?: Lot .i.| 21688
photon ‘ S e . o6
detectors 3 e ol ligga
o cil 4680
‘ - o i jis1678
o TR
v
CiFio _— T 676
= 1674 2
2 gman nEaar mass [Gelic”]
054 '8 121620242832 36404448 525660646672768084685295 1072

¢ C4F4o
. 20 m? surface

souter part (75%) MWPC(pad RO) with Csl cathode
* inner part(25%) 576 MAPMTs with indiv. telescope

threshold momenta

i Installed in 2005,
«P.= 29((556\\////0 Used in data taking from 2006
- P = eV/c

. p,=17 GeVic
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DIRECT MEASUREMENTS OF AG/G

. e AG N7 Theory (QCD)
JL— BE: — - R y
TJI—FURIBE Iz @%,
IN—AonEsTeREOHNHE A, - @ |
Photon Gluon Fusion: y+g -> q q q=u4d.s
QED “HIGH pr HADRON PAIRS”
o y woogo 2 hadrons with high p-

© large statistics

ol ® physical BG: MC dependent
-hard scale: p;
AGIC d& ———a, “OPEN CHARM”
N~ one charm hadron detected
NI © small phys. BG, less MC dependent
N X ® small statistics
QCD « hard scale: charm mass, p? =4m./?
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AG/G FROM OPEN CHARM ;
DPases) > K +7* (OI‘ ]:—)O—>K++7Z'_) D* taggmg
BR:4% D™20100 — D+ 77,
Kaon id. by RICH BR:68% 5 ow
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INDIRECT MEASUREMENT OF AG/G

* Polarized inclusive DIS =;§§\‘%?" 007
T ) ' o | © HERMES (Q% <1 GeV?)
e +N —eé+X ?‘%\’x X008 o HERMES (@%> 1 GeV?)
0.05} %« SMC (low x - low Q%)
- polarized structure function: g, (x,Q?) o0s; * SMC
1l 0.03} ¢ E 155 y '+
at Lo-QcD  %(xQ ):EZei Af < DA —DIRI% 0.02} \
i 0.01} %
at NLO-QCD bt *0*03‘?3’\#“
1 3, 1 x - -
9,(x,Q )—§(Cws ®[iZAq3+ZAqs}+CS ®AL+Cq @AGJ % | 4 COMPASS (low x - low Q?)
*0.03f . compass

f /

DA —0 ImiB T —F 2w 0.02
AQ, = Au —Ad AQg = AU+ Ad —2As 0.01 |
Cys,Cs,Cg are Wilson coefficients given by QCD oham fA*AJ"AJfA‘L | I ﬁé;i,‘ i %
Fit world data with QCD DGLAP eq. , 001} L .
107 107 107 107" 1

AX() =DA% L —H{RIEOH
AG(X) . B —A RS MNEIEIZFEOND
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RESULTS FOR AG/G fomMPys

S DGdx=+0.2
* COMPASS, open charm, prel., 02-06 QCD F-t t
® COMPASS, highp . Q%<1 (GeVic)? prel, 02-04 It 1o g1
| 1 g mEe
) 0.8 v HERMES, single high p_hadrons. all GF, prel < QZ = 3 Gev?
-~ . , hi , OP=1 (GeVic)? ]
@) . oM Ry . e wzl Assuming AG(x_)
4 0.6 fit with AG=D, u"=3(GeV/c) ) g
e fit with AG<D, 1?=3(GeVig)? I without nodes
0.4f T
- high-p;
0.2 hadron pair i A /
N B —
-0F — S }
-0.2F | '* -
- -0.2
-0.4
0.6 - HERMES
It § Single _ _
-0.8 hadron AG/G =0 @ Xg = (0.1
-1 - | | | | I ‘ | |
1072 10"

X
g
RECALL: charm point at larger scale (u2 = 13 Gev?)
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CONTRIBUTIONS TO NUCLEON SPIN foMESS

1 1
273 AZ + AG+(L) =>100% = AS + 2AG+ 2<|—z>
quarkspin. guensPn - grbital quark spin gluon spin orbital
e.g. COMPASS 06 UARK SPINAkZ- )
: A BFREVDHER (X
AG > 0 solution cLuoN sPIN  2AG BI—AFZE
i gluon spin 0)35—
18 [ ORBITAL 2<LZ> .
N\ | orbital | /
: | quark spin 2<LZ> VEEEITLIET I
0} - ETID -
%%s% e\l’&\\)?\e ORBITAL: o &)l-ji%\tﬂﬁhﬁ@iﬁ
GLUON SPIN yy w4 5NV E
“50%6 +50% +100% +150%
Negative contribution Positive contribution

cTIN—FVREVHEEEKRER
- EREFSLMETELEN
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COMPASSTO4S 4 DWHED H M

=t REL B EDREE
. EWT—SORN. FHTF—REGEHBREORE)

« VA=V DENEREFEDMHE
DVCS

. —fi&{b/\—F> 9% (GPD) e L
- FREMREBITUEEL(DVCS) DI % r?;y

. JIDEAEFHEMAASIA—IOEEES 55
1 protonﬁ GPDs proton
J? :%Aq+LZ :t_}i?aoéjlx[ﬁq(x,f,t)+E‘I(X,f,t)}dx P /{(p;—pf\)%&pf
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BACKUP SLIDES
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QCD FIT WITH g, DETAILS

Start from PDFs at initial Q?=Q?, , constraints
X% (1-x)™ (1+ 3
A2, Aqsa Aqg AG “‘ A, (X) =7 ( ) ( A ) n,=F+D
IX (14 y x) dx 7, =3F —D
DGLAP: to go from Q?,to Q?,, Y3=7s=7s =0
non-singlet singlet & gluon
t d[AZ] e (t)| Py 2n,P; AZ
iAqNs _ 055( ) pNS ®AqNS d_[AG} _ 2( ){qu pfS © | o
dt 272' s t T Gq GG
AQys = 3/4)[AQ3 +(1/3) Aq8:| where t=log(Q%A?) and P_.,P .,Pg, are polarized splitting functions

. NLO
fit at the Q32 at
gll Q data f|t(X Q )_ (CNS®|:+3Aq3+1Aq8}+C ®AZ+C ®AGJ

where C,4,Cq,Cg are Wilson coefficients

minimize Zz:z[ 0" (%,Q7) - g2 (x i,Qz)]z
l i |:O'(Xi,Q2)]
get (@ Bo7m) V.Yu.Alexakhin et al.,Phys.Lrtt.B647(2007)8-17
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QUARK DISTRIBUTION STUDY IN DY

unpol. DY
o bt L) (e
ko g (x)-h2 (x,) ce!
cos2¢ modulation relates to Boer-Mulders function P{ o ;j/
/ B S/
:l:p lare el
single polarized DY |
B.M. functio\n Transversity - _MF“
: -".Q‘r - N
sin(g+ds) @ . ! hepr i
A c g (Xl) hlq (Xz) prediction
sin(¢—ds ) q 1(1)q Ly __f1
A > og f, (Xl)-[f1T (XZ)} > {7 oy =T lsiois
Collins , PL B536 (2002) 43
Unpol. PDF / \

Sivers function
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AG/G FROM RHIC-SPIN

™
La C ;
), ~x=[0.02 - 03] x=f0 — 4] !
) 24: AGoey ~06AG,
o F L
< D'DGZ 22 I No theoretical uncertainties |
F - F '\ included |
—““Y-— 0.05F AG=G 20 L j
N2 : -
PH-ENIX ooit :
- 18-
0.03 C
E 16
PHYSICAL REVIEW D 76, 051106(R) (2007) — -
se=l | aa W
0.01 . - fg’;_(é? -
E o1 - =0 | L
T e M 12}
E I J 10 :".-ﬁ =-G" "AG=0" "std" "AG=G"
-0.01 il{ l l
Eoovlon b b boocdb b b e Lo B_| e vy e b e I e by
0 3 4 5 6 7 é V? -1 -0.5 0 0.5 1
P, (GeVic) AGER2-031 (q2_1 Gev?)
1E T T T T E
j F - i Pol. uncertainty
II F 4 STARData pp—jet+X B . T
015~ —GRsv-sta 107 STAR . -
STAR E  —GRsVag=g g pp—jet+X 3
1| F - - GRSV Ag=0 N ]
01 —GRsvag=g === = CL o a
. 102§ b) T * T
A oosE E o o B o 3
B — a B =
- B = = = = T
o R 2 2 £
E 10 © [T O 3
F = 1 1 . 3
-0.05[~ .9 4% scale uncertainty from C I ' I m
- polarization not shown n 1 ~ —
:5' '1'0""1'5""2'0""2'5"""3'0 ot b L L L
p, (GeVic) -1 -0.5 0 0.5 1

2__ 2y 2
PRL 100, 232003 (2008) AG (Qg =0.4GeVic?)

el T FFREPEHIESR [ILOEBEBE TDERILFZD DS 2009/2/21 @ U5



TRANSVERSE MOMENTUM DEPENDENT PDFs

ey
R O

Nucleon
unpol. long. pol. trans. pol.
c — number 1 Sivers
= fl (_ q) density flT
= @iNucleon e ) —( e
Parton ok
S d, (= AQ) nhelicity
ol N
; - @ -
L2
) | \ ! — A q)transversﬁy
hl Boer- survive after —
S MIUIGEIS | jntegration over K,
4RO
ol T@kT 0
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Sivers: distribution of unpol. quarks in _L pol. proton _
Asymptotic transverse

(13 K } g momentum of the active
_ rq 2y plgg.. 1.2 L quark after it has left the
forpt (k1) = fi(z k1) — fir' (=, k1) M target and before it

S fragments into hadrons

S IF £ (x,k)#0

Case L

P P
Y )
— #=

L

Infinite Momentum Frame

Boer-Mulders: distribution of L pol. quarks in unpol. proton

L , (Pxky)-S
farp(z, k1) =3 [ﬁ(-’qui} - h]_q{g_:__ki]( 4.1;} q]

Infinite Momentum Frame
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