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COmmon Collaboration
Muon and ~ 250 physicists
Proton from 24 Institutions
Apparatus for of 13 Countries
Structure and
Spectroscopy

fixed target
experiment
at the CERN SPS

data taking: since 2002
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N physics programme:
. hadron spectroscopy (p, n, K beams)

N nucleon structure (with p beam)

* longitudinal spin structure

e transverse momentum and
transverse spin structure

 results on the
Collins and Sivers
transverse spin asymmetries in SIDIS

Structure of Nucleons and Nucléi
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Structure of Nucleons and Nuclei

muon beam

deuteron (°LiD)
polarised target

2002
2003
2004

L/T target polarisation

2006

L target polarisation

proton (NH;)
polarised target

2007

L /T target polarisation

hadron

LH target

2008
2009

B muon beam

proton (NH,)
polarised target

2010

T target polarisation

211

L target polarisation

Hadron

Ni target

2012

PP muon beam

LH2 target

2012

Pilot DVCS & unpol.
SIDIS

muon beam:

160 GeV/c longitudinal polarisation -80%

intensity  2-108 p*/spill (4.8s/16.2s)
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Structure of Nucleons and Nucléi
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spin transfer ﬁ
coefficient

and and the spin asymmetries

polarisation nucleon transverse
direction polarisation
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P ——.

Structure of Nucleons and Nucléi

are measured by fitting the distributions

in the different X, z, p" bins
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Structure of Nucleons and Nucléi
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polarisation

nucleon polarisation
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Sivers PDF
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nucleon polarisation

S e —

Structure of Nucleons and Nucléi
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transversity PDF
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the most promising
: experimental way

to access the
transversity PDFs

and the
Sivers PDFs

P ——.

Structure of Nucleons and Nucléi

different targets and PID
- flavor separation




COMPA

* high energy beam two stages spectrometer
« large angular acceptance Large Angle Spectrometer (SM1)
» broad kinematical range Small Angle Spectrometer (SM2)

COMPASS |
\ | : v O

MuonWall
E/HCAL

Ii\.\' MuonWall

variety of tracking detectors S_c@Fi Straws
to cope with different particle Silicon DC

5 N Micromegas MWPC
flux from 6 =0to 6 = 200 mrad GEMs



radiator C,F,,

threshold: T ~2 GeV/c
K~ 10 GeV/c

p (GeVic)
VW
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OMPASS

SIDIS event and hadron selection
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dN/dx

DIS cuts: Q?> 1 (GeV/c)?
0.1<y <0.9
W > 5 GeV/c?
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h* selection: p">0.1 GeV/c
z>0.2
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COMPASS 2010 proton data
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DIS cuts: Q?> 1 (GeV/c)?
0.1<y <0.9
W > 5 GeV/c?

h* selection: p">0.1 GeV/c
z>0.2

COMPASS 2010 proton data

LI O A A

COMPASS 2010 proton data
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Structure of Nucleons and Nucléi

DIS cuts: Q?>1 (GeV/c)?
0.1<y <0.9
W > 5 GeV/c?

h* selection: p">0.1 GeV/c

z>0.2

PID: m* 1.5<p* <50 GeV/c
K* 9.5<pK <50 GeV/c



COMPASS 2010 proton data

DIS cuts: Q?> 1 (GeV/c)?
0.1<y <0.9
W > 5 GeV/c?

h* selection: p">0.1 GeV/c
2> 0.2 prelimin
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PID: m* 1.5<p” <50 GeV/c

+ 5<pK < » ¥
9.5 < pX <50 GeV/c W (GeV/e D

Q? (GeV/c)?
2
Q? (GeV/c)?
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Structure of Nucleons and Nucléi

DIS cuts: Q?>1 (GeV/c)?
0.1<y <0.9
W > 5 GeV/c?

h* selection: p">0.1 GeV/c
z>0.2

PID: 7 15<p* <50 GeV/c
K* 9.5<p” <50 GeV/c

3

COMPASS 2010 proton data
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Collins asymmetry
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Collins asymmetry

data taken with transversely polarised targets

deuteron (°LiD) target, 160 GeV p beam

2002, 2003, 2004

oroton (NH,) target, 160 GeV n beam
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73 (2009) 127
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understood as
e u—d cancellation
 favored/unfavored Collins FF

ety

Structure of Nucleons and Nucléi




Collins asymmetry on proton
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combined 2007 — 2010 results
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combined 2007 — 2010 results

@  positive pions
® negative pions

]
=
—
I
Q
S
)
-
E
iy
S
3
QL

1072 107!

Structure of Nucleons and Nucléi




COMPASS positive pions x<0.032 preliminary
COMPASS positive pions x>0.032 preliminary R
ES = PLB 693 (2010) rescaled by (1-<y>)/(1-<y>+<y>")
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COMP:\SS negative pions x<0.032 prelimin—ary

COMPASS negative pions x>0.032 preliminary s
HERMIES 7 PLB 693 (2010) rescaled by (1-<y=)/(1-<y>+<y>7)
L1 111 1 I L l

! |
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a very important, not obvious result!

no strong Q? dependence

same strength:
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Structure of Nucleons an

orrelation coefficients

x9
x8
x7

x6

X

orrelation coefficients




FOMPASS

Sivers asymmetry

W 1/01 - owod 43104 23884 .. [9]INN PUB SUOIDNN JO 31NIDNAS



Palace Ho-rel, Como - 10/1

Structure of Nucleons and Nuclel =




R %ot éﬁ%ﬁ%@s% """ ;i: """"""" JF‘L

Palace Ho-rel, Como - 10/1

understood as
u —d cancellation

tedy

Structure of Nucleons and Nucléi




combined 2007 — 2010 results:
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-

10 10
X

h+ : clear signal down to low X, in the previously unmeasured region

in the overlap x range, agreement with HERMES, but
clear indication that the strength decreases




combined 2007 — 2010 results

— ®  positive pions
& negative pions
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COMPASS positive pions x<0.032 preliminary
COMPASS positive pions x>0.032 preliminary
HERMES = PRL 103 (2009)
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as for h+, smaller values measured by COMPASS;
same indication for K+

COMPASS negalive pions Y<0.032 preliminary
COMPASS negative pionsxy=>0.032 preliminary
HERMES = PRL 103 (2009}
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COMPASS 2010 proton data
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E 0.05<y<0.1 01<y<0.2 0 02<y<09 Physics Letters B 717 (2012) 383
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COMPASS

has measured the Collins and Sivers asymmetries

beam

on d and on p using a 160 GeV muon

for charged and identified hadrons

dependences
to be done soon:

clear signals on p have been measured,
with interesting kinematical

multidimensional analysis (X, Q?, Z, py) of the p data




COMPASS-II schedule

- 2013-14 Accelerator shutdown

| 2015 Drell-Yan : Universality of TMDs
| 2016-2017 DVCS and DVMP:  Study GPDs,
“nucleon tomography”
; Unpolarized SIDIS:

Structure of Nucleons and N
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