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Nucleon structure studies with COMPASS —

IRFU

¢ COMPASS 1
m Longitudinally polarized DIS and SIDIS
m Transversely polarized SIDIS
— Muon beam
¢ COMPASS II

m Deeply-Virtual Compton Scattering (DVCS) __|
m Massive lepton pairs from Drell-Yan process ™

¢ Not covered 1n this talk __ Hadron beams

» Talk by F. Nerling this afternoon
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COMPASS — physics and tools 1/2 =

IRFU
PDFs: 1-D structure \

Lo b . Deep Inelastic
LongitudinZ:_V ® partons Scattering (DIS)
PDF : 3

Semi-Inclusive DIS

,
M; Q?) & (L or T)
),
from Bacchetta 2

Drell-Yan process

Fundamental non-perturbative quantities:
Parton Distribution Functions PDF (x)
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COMPASS — physics and tools 2/2 =

Wigner distributions \ €r)

(E.p)

= = ~\ Transverse momentum
p(z, kT, br)

TMD Semi-Inclusive DIS

Irapsverse

i "S't)g
e N [le GPD
Longitudinal momentum | " partons

kt =zPt e

5-D correlations

N (target)

* o Drell-Yan process

p (beam)
];'6
’lyl,@
sy o

/M Q%)

\ 0/6/76
from Bacchetta, 2014

Transversity Momentum Distributions: TMD (x,k;):
probe the transverse parton momentum dependence
Deeply Virtual
Generalized Parton Distributions : GPD (x,b1): Compton - ~
probe the transverse parton distance dependence Scattering -~ ¢

COMPASS explores the multi-dimensional structure of the nucleon
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COMPASS - a fixed target experiment at CERN &=

IRFU

m A very versatile setup

m Several beams available: u*, u-, h+, h-, e => Several ways of probing the
nucleon structure

100 — 200 GeV
=~ Intensity: up to 10° /spill
*| Large acceptance, PID detectors
Several particles in the final state
Large (1.2 m) polarized target

A R
i

“Minor” changes to the setup — switch between various physics programs
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COMPASS — polarized target

Superconducting

High magnetic field - solenoid (2.5T)

High field uniformity [ e refrigerator (T~50mK)
Very low temperature

L or T polarization

\?’He-4He Dilution ~ ﬁ

Largest polarized target in the world

S. Platchkov
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Deep-Inelastic Lepton Scattering =

s Interaction due to one single photon

m Scattering from nearly free partons
d’o~" N d’c™" 8a’E"”
dQdE  dQdE o*

2W sin’ v + W, cos’ v
2 2

d*o™" B d’0™" Ad’E'

= M(E + E'cos0)G, -0,G
dQJE  dQdE Q2E[ ( )G, -0, ]

s Structure functions depend on x only (Bjorken, 1968)
= (Q? dependence is governed by the QCD evolution

MVK(Q%v)eE(x)} Uy MVGQV) = 8 () } %
QW= F) [ MYGQNY) — ()

Measurements of the DIS structure functions give access to the
Parton Distribution Functions (PDF)
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em
F, -log (x)

Unpolarized measurements and QCD fits =

IRFU
HERA F,
- 1.2
Y V= F— ZEUS NLO QCD fit » ®
x=0.000161 i -
: % Y s = MSTW2008 (NNLO) [&=
: —— HI1 PDF 2000 fit B
- AL x=0.0004 P M
& X ALY/ =0000s =10 GeV
5,2 [/ x=0.000632 ® H1 94-00
7V x=0.0008
‘v A HI1 (prel.) 99/00 1
,, X=0.0013 = ZEUS 96/97
BCDMS

_ x=0.0021

‘ s x=0.0032 08
 ,, :v',("/r & x=0.005
& e =0.008 i
y ]
; i _/(._"-r!"- ;.%% x=0.021
N * . -~ M',..!.\,-_.i-':ﬁ' x=0.032

T e egmantee gy = x=0.05 0.4

by g e B8 gy 22 x=0.13

) I —— 7 e li f‘“s

o : (=0.25
T R & - x=0.4

0.2

I e x=0.65
0 I aT| Lol Ll Lol Ll 0 | ! L] I L =
1 10 10° 10° 10* 10° 107 107 1072 10"
Q*(GeV?) X

Data span over 5 decades of Q?! — unpolarized PDFs
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Polarized structure function g,(x) — world data ==

IRFU
Data are used as input to a global QCD fit g (x)= A4 (x) F(x)
1 -
2x(1+ R)
PROTON DATA DEUTERON DATA
o~ [ f" X0-00% (=0 Pt oS L _ ¥ smc A e
+ 12— x=0.0045 A\ Es O E1ss —
cg B x=0.0055 oh HERMES @ COMPASS 160 GeV - x=0.0045 i=1 © e QP HERMES
- B _ - _ B COMPASS 160 GeV O CcLASW>2.5GeV
5 B .___L-%Ié’ x=0.007 (O CLASW>25GeV Il COMPASS 200 GeV | x=0.0055
Qmw— 10___,_,9————’ x=0.009 —— COMPASS NLO fit — i i x=0.007 —— COMPASS NLO it
L [ ] N
x=0.012 i % _ x=0.009
L e — S
B ’e_—'.—-—._’][!’ x=0.017 ¢ =121-07-i P x=0.012 ¢ =121-07"i
o o e ldm 00 - £ woov
L ’ 0
- _opt 0 tme— X=0035 e e x=0.024
I W"%’i’*‘ﬁ x=0.049 - ol om g — X005
61— ' o w——w— & x=0.049
- Aot e W KK mX x=0.077 (i=10) B
i PN NI X  X=0.077 (i=10)
| Aot B— ek X=012 | O o s opls w56 x=0.12
416 oGS Aoy el % x=0.17 OG0B B X ke X017
[ A-10D OBt W — ey <022 | A2~ Ao o Km X X=0.22
- A D B oo x M —xm—em =029 A - DR ——omx 5o oy X=029
21— - o)~/ — A e Kl EQ.X=O'41 __ - - A s X w Xx=0.41
- - B O A So———ome—m——eom X=0.57 - - - G O AN ] x=0.57
0_|| | e S sl T T T X=0'7,4 _|| ! L oA - A I o X=0'7|4
1 10 107 1 10 10°
2 2
Q? (GeV?/c?) Q? ((GeV/c)?)

S. Platchkov
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Reminder: the proton spin problem =

IRFU

1

—=—A2+AG+L +1L,

2 2
Naive quark model :AZ=1.0
Relativistic quark model : AX = 0.6
Experiment A2 =0.3

Physics goals: Improve accuracy on AZ, measure AG, try to access L
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COMPASS NLO pQCD fit to g(x) ceo

IRFU

¢ Inputs: world data, functional forms, assume SU(3)
» AG 1s determined through DGLAP evolution (NLO)

%}

X Aq
X Ag

02 COMPASS Preliminary
B Q2 = 3 (GeV/c)?

— xAq(x)

0 2'_ COMPASS Preliminary
B Q2% = 3 (GeV/c)?

0.1

0 oo XAG
1 1 C 1 1
103 102 10" 1 103 102 10" 1
X X
"E [ COMPASS Preliminary ';55’ OZ::-..,. COMPASS Preliminary "£ COMPASS Preliminary
%03 Q* =3 (GeV/c)? 2 f TN Q2 =3 (GeVicy? g s S, Q°=3(GeVie) T
0.05 \ r = N
0.2 0.02
A4 xAd xAs
3 0.04+
oE . . 015 . .
103 102 107 1 707 102 107 1 10° 10" 10" 1
X X X
Integral values:

Quark spin contribution AX = 0.30 £+ 0.04
Gluon spin contribution: large uncertainties, even sign not clear!
Strange quark contribution 1s negative ! (As =-0.10)

S. Platchkov ICNFP, Kolymbari 2015

11



COMPASS NLO pQCD fit to g(x) ceo

IRFU

¢ Inputs: world data, functional forms, assume SU(3)
» AG 1s determined through DGLAP evolution (NLO)

%}

X Aq

(=)}
<
x

GMPASS Preliminary
Q2% = 3 (GeV/c)?

02 COMPASS Preliminary
B Q2 = 3 (GeV/c)?

0.1

— xAq(x)

1 1
103 102 10" J 10°
"E [ COMPASS Preliminary ';55’ O;::-..,. COMPASS Preliminary COMPASS Preliminary
203 Q* =3 (GeV/c)® 2 f TN Q2 =3 (GeVicy? S, Q7=3(Gevie %
0.05 \ = N
0.2 r
0.1 0.1 XAd
oE . . 015k ,
10° 107 10" 1 {0° 10?2

Integral values:

Quark spin contribution AX = 0.30 £+ 0.04
Gluon spin contribution: large uncertainties, even sign not clear!
Strange quark contribution 1s negative ! (As =-0.10)

S. Platchkov
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Contribution of gluons to the nucleon spin
Photon-Gluon Fusion
» Gluons: spin 1, no charge " o
s Tool : Photon-Gluon Fusion (PGF)
i g
m Identify the PGF process? .
q

1. Detect charmed quarks: clean
signature, but limited statistics N \

“Open Charm” method
> D’ =K n* and D*— D'x

2. Detect light quarks: high statistics,
but large physical background

“Hadron production” method ' Rely on a Monte-Carlo estimate
> of the background
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AG/QG results =

IRFU
Hadron production World direct AG/G extraction (LO)
0.6 o 0.6
g T e COMPASS, all-p_LO, Q?>1 (GeV/c)?, prel., 2002-06 S [ © COMPASS, all-p, G*>1 (GeVic)’, prel., 2002-06
2 N AG>0 2 L A cowmpass, Open Charm, 2002-07
0.4~ —- AG<0 COMPASS NLO QCD fit, prel. 0.4F . compass, high-p, @*<1 (GeV/c)?, prel., 2002-04
moe- AG node i ) )
B total uncertainty e - 0 SMC, high-p,, Q°>1(GeV/c)
0.2 L 0_2: « HERMES, high-p_, all Q* I
; ~ ; — |,
e e L i - RN G
r“ \\\\\\\\ // : Open charm ...... , ..... A ........................
1S o U T et |
0.2 02 n ............... .........
_04_| 1 1 1 1 | I I I I _0.4_| I I I I [
1072 107 1072 107

AG/G = 0.113%0.038 (stat)=0.035(sys)

Data suggest positive value of AG/G ( 20)
Most precise direct measurements today
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Polarized Semi-Inclusive DIS (SIDIS) =

IRFU
Polarized PDF (E, p')
/ =

—
2\ 2
> ejAq(x.0")D];(z.0°)
h _ f
Al - 2 2V 2
e.q(x,0°)D,;(z,07)
f N
\ _' J
Un-polarized PDF Fragmentation function: a quark of Detected hadron
flavor f becomes a hadron /

Polarized SIDIS is sensitive to the shape of the polarized
PDFs in the nucleon: Au(x), Ad(x), As(x)
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SIDIS asymmetries: World proton data =

IRFU

Proton data

—

similar data on the deuteron 102 10"

08 —
06 —
0.4 -
0.2 & -
0 —
-02 :_ Ili 1 IlIlII [ III:I
107 10" —
0.8 —
e COMPASS 0.6 :_
© HERMES -
DSSV fit 0.4 =
0.2 — 1
0 : -=__:___
— | Lttt | Lot | L 11l
X X

LO QCD fit to all 10 asymmetries -> simultaneous
extraction of : Au(x), Ad(x), As(x) and Au(x), Ad(x), AS(x)
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Polarized PDFs as determined by pSIDIS =

IRFU

0.05 |

-0.05 | ——— — -

C Lol 1 Lol | 1 ||||_||||II| | | ||||||| | I
L -2 -1

0025 xAs 10 10 X

-0.02F {

Au(x), Ad(x), Au(x), Ad(x): as expected from pDIS
However: As(x) 1s compatible with zero !
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The strange quark puzzle —

IRFU

COMPASS Preliminary
. Q% =3 (GeV/c)?

Compass DIS fit
As =-0.09+0.01 £0.01

10" 1

COMPASS SIDIS
|| As=-0.01 £0.01 £0.02

004 llIllIl | | lllllll 1 | | |
102 10" v
0.2 |— —~ —
4800 + HERMES SIDIS
o1 ! As =+0.037 + 0.019 £ 0.027
0 _ ______________ +______+_____é___i___+ _______________________________
. — S —
0 T o 06
X
Large disagreement between DIS QCD fits and SIDIS
S. Platchkov
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As puzzle: what about Fragmentation Functions? =

IRFU

(Ep)
(E, p)

DIS C WY SIDIS

- Y eq(x.0")D}(2.0")

f

s An independent measurement of D,(z,Q?): hadron multiplicities

e
N*(x,y,2)/ Az 2,¢400 -

MF =L
N”®(x,y) E e]%q(x, 0%)
S

M*(x,y,7) =

Fragmentation Functions can be determined through a QCD
fit to pion and kaon multiplicities
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Kaon ( K*) multiplicities M®(z): in 9 x bins —

IRFU
3 [0.004<x<0.01 0.01<x<0.02 0.02<x<0.03 0.03<x<0.04 [0.04<x<0.06
+ | a=0.20 [
L i a=0.15 | [ [ [
s 0T @=0.10 [
- e a=0.05 i
0_4-_ a=0 | L L L
: 5 X [
- ; \M _ : _ : : \;‘M
N N SR S e L e S T
El 1 1 1 | IR NS S TN N T T T | | IR S T N S T SN S T S TN TN S NS S T N T R T | | I S YT S T T N S T S N
t0.06<x<0.10 0.10<x<0.14 0.14<x<0.18 0.18<x<0.40 02 04 06 0.3
0.6F . . .
[ ¢
L 0.50<y<0.70
04 3 - - r \ 0.30<y<0.50
[ 0.20<y<0.30
o2k i N o [ " 0.15<y<0.20
: \\M 0.10<y<0.15
0'_________:.?:":‘“_\_0 ____________ e T SR e ] curves: LO fits
E1 1 1 | PRI TS T N N N ' | IR | L | IR | PRI TS T NS T T '
02 04 06 0802 04 06 0802 04 06 08 02 04 06 08
z
M (x.2.0%) = 2sD,, +4(u+d)D,, +(u:—d+5(u +d)+2s)D,, D.(z,Q) =Nz - 2 (l+y,(1-2)%) i=fav
5(u_+d+u +d)+2(S+S)_ ZDI(Z’Q(Z))=N1ZO£I(1 _Z)ﬁl l=Str,unf,glu
MK‘(x . QZ) _ 2sD, +4(u+d)D,, +(5(_u+d)+u +d +25)Dunf
Slu+d+u+d)+2(s+53)

Similar results for K-
QCD (LO) fit to K™ and K- kaon multiplicities -> FF
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Kaon Fragmentation Function (COMPASS fits) =0

IRFU
& K+ K-
Favoured Dy =Dy =D, =D, K* = (u,3)
Unfavoured D, =D, ;=D =D/ =D} =D =D;*=D** = P )
' "= (u,s
Strange Dm D!? =D* =D¥ ‘

Favored FF Unfavored FF
&QE‘ I COMPASS ﬁ‘-tCOMPASS LO &Q g E——
Yl ) S COMPASS fit - pss10
0.1—F N K N e DSS_NLO
i / Q*=3.0 (GeVic)
[ 0.05
oos- TN
""" Previous fits
0O o2 06 08 ob . .
z 02 04 06 0.8

Favored and unfavored FF are well determined
Strange FF : to be released in the next weeks
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Transversity structure functions =

IRFU

& Transversity?

» Transversely polarized quarks in a transversely polarized
nucleon (to the direction of the virtual photon)

m Third distribution function (leading twist)

Momentum distribution F,(x) @

Helicity distribution g,(x)

Transversity distribution h,(x) é é

2 Arq(x) - A)D!(z, pp)
qeq q(x)- Di(z, p)

Acoll =

The three PDF fully describe the longitudinal momentum and
spin structure of the nucleon
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Transverse Momentum Dependent PDFs

uoneziejod yienb

S. Platchkov

nucleon polarization TMDs
U L T
| -
f, (- [ () -C
U 1 17 -
number density q Sivers
FS -
L G, en-ton | Gyrie - o
helicity A
- -
1 1 /% Y °-C
T /77 8) -\ ® /7” 2 %=1 9»  transversity
hL r'S 7'
Boer-Mulders e -

pretzelosity

ICNFP, Kolymbari 2015
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Transverse (Collins) asymmetries =

IRFU

%3 0.1~ ! o hegivepiom i pions
0.05 boF N
R ¢ .4 ¢ ¢4 ¢
X 'Y
0- ﬁ dell —‘33‘;;;"?""#"'1‘""‘gfg;‘;?"* ““““““
0.05- *e b s |
a‘éﬁ N ) | i ] kaons
b %
tyLb * 1 bt
S FOE TR SIS S
il } = S
K+ t
0I5 1(;_2 "'1'6'_1' - 05 I 05 1 15
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Transversity QCD fit

Anselmino et al. Phys. Rev. D87 (2013) 094019

Transversity PDFs Collins FFs
~ 02} @%241GeV? I
< <3
S 04} -
~ Q §
g o ————-——-—-——-- =
X <
-0.1F N
ol . N
1d(%) 0.1} N
S =
S By I -
<|\ '01 N 7] =
x <
0.2} N Q%=2.41 GeV?
_03 s aaal PR | e _02 1 1 1 1
0.001 0.01 0.1 1 O 02 04 06 08 1
X V4

QCD fits : stmultaneous extraction of both transversity PDFs
and Transversity (Collins) FFs
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GPD: correlation between the long.
momentum x and the transverse
position b,

Measured 1n exclusive reactions

4 GPDs:

H, H conserve nucleon helicity

. . . D 3 . 1 :
E, E flip nucleon helicity epend on 3 variables

X (not xp), &, t

Unpolarized target: GPD H
Polarized target: GPD E

Measurement of H probes the transverse size of the nuucleon as
as a function of the parton longitudinal momentum
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DVCS and BH cross section for u™ and - =

IRFU

Cross section for up -> upy
DVCS and BH (known) processes:

DVCS

do = doBH + dolVC5 + P, doDYCS + e,aBHRe APVCS + ¢, P, 2B Im APVCS

¢ COMPASS beams: opposite charge/spin
m Charge-and-Spin Sum A/A“-%(

m Charge-and-Spin Difference

Access both Re(H) and Im(H) by measuring the Sursn and the Difference
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DVCS run — main new equipment =

ECALO ECAL1 ECAL2
=\ -— ‘1' | \

h““”‘: “““ S E ?
| 4.0 m longTime-Of-Flight =
detector: 24 inner and 2x2 m? electromagnetic
2.5 m long LH target 24 outer slabs calorimeter, ECALO

S. Platchkov ICNFP, Kolymbari 2015 28



DVCS — the COMPASS x; regions — SIMULATION &=

IRFU

0.005 < x5 <0.01  0.01 < x5, <0.03 x> 0.03 \g ‘?

2 2 2
= c
2 2 g i 2 g 2
Fmem [BHE  eeem Interference [ == |BH| == BHE e Interference
Dol D25 s 1 DVCS BH
2 (=} o r
2 a [ a 5
c | c
3 ° | o I
o} 220 e T
2 g | g af
280 8t a4
X x X
5 o [ o I
- 15 [
L - 3L
a0~ I
I 10 -
L L 2
20— L i
L 5r 1
4 - I
J o == T -
0-ﬂ'vfﬂ:ﬂ;:;:‘?"""'_::"""".'.'."""""""“"‘" L] i ST 0
R ERITINRIRIARRTIRRARAARRTIARARANY | | | | |
-150 -100 -50 0 50 100 150 -150 -100 -50 0 50

T ¢ (deg)

do x ‘ABHF

+ Interference +

Large relative amplitude variation as a function of x
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DVCS — the COMPASS x; regions — REAL DATA &=

IRFU

m Test run — 4 days with a 40 cm long H, target

2009 data
0.005 < x_ < 0.01 0.01 <x_;<0.03 Xg > 0.03
a 251 events 2] s 135 events a 54 events
5" 5" 5’
2 —|BHP 3, —|BHP 37 —|BHP
5 = 5
2, 134 54 g

&

STAIRININTRTAERIRIRTRTARRERIRARTA NN
-150 -100 -50 0 50 100 150

-150 100 -50 0 50 100 150

o (deg) o (deg) T S (deg)
BH dominance Interference DVCS dominance

Successful feasibility measurement
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DVCS — SUM of u* and w cross sections =

IRFU

Scsu = do (™) + do(u ) « doBH + daPVCS, + Ks!"sin ¢

unpol

5 Integration over ¢ and BH subtraction = de?V®® /dt ~ exp(—B|t|)
ri(xg) =2B(x,) . |
Expected statistics in 2x6 months of data taking

\ COMPASS

domain

________________ "= 0, /

-
~
.....

=

H ZEUS <Q*> =32GeV?
_ v HI-HERAT <Q*> =4GeV?
2 + HI-HERATI <Q’> =8GeV?

B (GeV?)

« COMPASS <Q’> =2GeV?

h + 2012 test
B 280 days at 160 GeV \
- o © o run (4wks)
¢ with ECALO+1+2 \

.3 2 -1
10 10 10 10 Xg

Measurements of GPD: nucleon “tomography”
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Polarized (+ unpolarized) Drell-Yan measurements &=

IRFU

[to et al. PRD 23(1981)604. ¢ Drell-Yan cross section:

(from Kenyon, RPP, 1982)

FERMILAB: I A’ xx
— 172 2 - -

T ] = e 1q,(x)q,(x,)+q,(x)q,(x,)

dM’dx, 9M* x1+x2§ [ 1 ? 1 ? ]

|

& Features (parton model):

:8 10+ 2 - .

3 I | m Cross section depends on T = M?/s

ER l m Convolution of quark and antiquark PDFs

E \ |

= A . . —_

S N 1 m Can be used to determine PDFs in i, K, p

= o_)f,._ \ Y i o« .
| VY’ m Transverse momentum of pu pair i1s small
/ RN _ m No fragmentation process

non-DY contribution B ¢ Confirmed in QCD
10— — m Assumptions: factorization

Dilepten mass (GeVicd

Tung-Mow Yan (SLAC, 1998): “The process has been so well understood that it
has become a powerful tool for precision measurements and new physics” o
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COMPASS exclusive setup advantages

IRFU

= Hadron (pion + kaon + antiproton) beamN arect
arge

= Transversely polarized NH; target

s Large muon angular acceptance

s With a negative pion beam: tu/u annihilation
np—>uuX
m COMPASS acceptance

= Dominated by valence quarks (x> 0.1)

COMPASS: only place in the world with valence antiquark beams
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DY (polarized) cross section expansion =

IRFU

¢ Full formalism for two spin 2 hadrons Arnold, Metz and Schlegel,
Phys. Rev. D79 (2009) 034005.
¢ COMPASS: access 4 TMDs:

m Boer-Mulders, Sivers, Pretzelosity, Transversity

& Access 4 TMDs — asymmetry modulations:

Boer-Mulders Ay < 1+ k" ® I cos2¢
Sivers A S, I:j—[i ® firsin ¢s)]
Pretzelosity AN o S, I:}—lll ® hyy Sin(2¢ + @, )]
Transversity Ap"*?*) o« S [i_ﬁl ® h, sin(2¢ - ¢s)]

Worm-Gear  Not possible: needs double polarization

All four TMDs are also measured in SIDIS
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eSP

IRFU

Transverse Momentum Dependent PDFs

“TMDs”

nucleon polarization

U L

f -
o U /
S number density q
=
3
s L g,(ew-(=»
8 helicity Aq
()
=

-~
L L hoG
T h 1 & ¢ h 71 2 =12 % transversity

hi & e
7ie) -(a
pretzelosity

Boer-Mulders

m Sivers: correlation between the quark transverse momentum and
the nucleon transverse spin (polarized nucleon)

s Boer-Mulders: correlation between the quark transverse spin and
transverse momentum (unpolarized nucleon) '
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TMDs in Drell-Yan and SIDIS =

IRFU

¢ SIDIS vs TMD

m SIDIS: TMD and FF o*™® o« TMD ,(x,k;)® D;(z,0%)
m Drell-Yan: two TMDs o” «TMD_ ® TMD,
¢ Factorization Collins, Soper, Sterman, Adv. Ser. High En Phys. 5, 1988.

m TMDs (unlike PDFs) can be process dependent (“non-universality™)
m Opposite sign in SIDIS and DY processes:

Sivers: Boer-Mulders:
fi=(SIDIS) = —fi=(DY) hi(SIDIS) = —hi (DY)

Crucial test of the QCD factorization approach
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Drell-Yan — test data taking

IRFU
& Test setup (3 days in 2009)
m 190 GeV negative pion beam, I < 1.5x107/s (instead of 10%/s)
m “poor-man’ hadron absorber ( concrete and steel)
m two polyethylene target cells N 3 COMPASS DY 2009
. : § b Target
[ | W o .>2.5 GeV/c?
preliminary DY trigger = M,>25 Gev vertex
¢ Results o
. Count I‘ate Conﬁrmed - -260 -240 -220 -200 -180 -160 -140 -122\(,)“ (cn-11)0
, IS #Jhy = 6787 = 109 cOMPASS DY 2009
m Mass resolution as expected g w oory oo [t
, S Dimuon
m Good vertex resolution £ MAss
- "k spectrum
m Low background at high masses P
S. Platchkov ICNFP, Kolymbari 2015




Polarized Drell-Yan — expected results

&0

IRFU

Sivers

sin b

UT ., COMPASS DY MC (140 days), p,<2GeVic

0.2

0.15—

P. Sun & F. Yuan, PRD 88, 114012
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0.1~ COMPASS Drell-Yan MC
4<M,, <9 GeV/c®
0_05'_ 140 days statistics
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008
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Xp=XxX
S. Platchkov

Boer-Mulders

0.15

i Acos 2¢ COMPASS Drell-Yan MC
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0.1
140 days statistics
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et S
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I U SRS R B
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Xp=XaX

Transversity

0.15
sin (20 - ¢)
r uT
0.1 COMPASS Drell-Yan MC
4<M,, <9 GeV/c®
0,05 140 days statistics
) S
-0.05(—
RPN R NS TT RErR R AR
-0.2 0 0.2 0.4 0.6 0.8
XF=Xn'Xp¢

ICNFP, Kolymbari 2015

140 days of data
6.108 pions/spill

2 x 55 cm NH; target
4<M,.<9GeV
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Summary G0

IRFU

¢ COMPASS is the largest fixed-target experiment at CERN
¢ Unique combination of hadron and muon beams of both polarities

¢ COMPASS has a very versatile experimental setup

& Rich physics program dedicated to both nucleon structure and
hadron spectroscopy studies

& Present schedule
m 2015 : Drell - Yan data taking (15 “year” = 140 days)
m 2016 : DVCS data taking
m 2017 : DVCS data taking
m 2018 : Drell-Yan data taking (2™ year)
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