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The COMPASS spectrometer in 2010

Two stage spectrometer

Longitudinal polarized 160 GeV/c p-beam
2002-2004 polarized 6LiD (deuterium) target &
2007 & 2010 polarized NH_ (proton) target

Tracking

Calorimetry
Particle identification (RICH)
New in 2010:

2

Polarized. "
NH3 Target

»

mbeam ¥
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The COMPASS target system

Upgrade of target system in 2005
Three cells with opposite polarisation (2002-04 two cells)
180mrad geometrical acceptance
°LiD:

polarization: ~48%

dilution factor: ~0.38
NH3:

polarization: ~90%

dilution factor: ~0.15
Transverse polarization reversed
every week via microwave

10 COMPASS 2010 proton data
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SIDIS event selection

COMPASS 2010 proton data
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COMPASS 2010 proton data

SIDIS event selection
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Hadron statistics

2007 2010
Charged hadrons Charged hadrons
h+ h- h+ h-
Collins 15.1M 12.0M
Sivers 10.2M 8.1M 43M 34M

ratio of statistical errors: 2007 / 2010

20 2.5
Collins h+ Sivers h+
2.0
1.5
X
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Spin structure — Transversity

Three distribution functions are necessary to describe the spin structure of

the nucleon in LO:
guark

U L T

Quark distribution
U fl(x) f.(x)=0a"(x) +q (X

Helicity distribution
L 9,(x) 9,}) =90 a(x

nucleon

Transversity distribution
hl(x) h(x)=qg (x) q (x)
IN |"'hX CollinsFF

IN ['hhX Interference FI

IN |I' X FFofq
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The Collins modulation

For measuring Transversity quark spin must flip:
—* h, (x) decouples from inclusive DIS

Product of h (x) and another chiral-odd function needed: Collins FF D$D2
— * h (x) can be extracted via SIDIS on a transversely polarized target.

h 2 0 ~h
Ac ~ qeth TDq

A — —
Coll
° f I:)T Dnn qeé q Dg

with P_the target polarization, f the dilution factor

and D the spin transfer coefficient from the initial
to the struck quark

Azimuthal distribution of the produced hadrons:
Ni - = Np 1+ Alsin

with c= N <

C
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The Collins modulation — 2010 data

at small x asymmetries are compatible with zero
Large signal in the valence region
of opposite sign for positive and negative hadrons

COMPASS 2010 proton data
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2010 proton
data

2002-04
deuteron data
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The Collins modulation
2010 proton — deuteron
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Asymmetries
compatible with zero

NPB 765 (2007)
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The Collins modulation
2010 — 2007

COMPASS proton data
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confirmation of 2007 results with increased statistics
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The Collins modulation
Comparison to HERMES data
for x > 0.032

COMPASS 2010 proton de
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nice agreement between COMPASS and HERMES

21.9.2011 Christoph Adolph
DSPIN'11

15



Transverse spin physics

Taking into account the transverse momentum k_ of the quarks:

qguark
U L T

R
-
e
Q
§ . g,(X)

T h,(x)
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Transverse spin physics: TMDs

Taking into account the transverse momentum k_ of the quarks:

guark
U L T
1
U fl(x,kT) hl(x,kT)
Boer-
Mulders
c
o
Q
O ] gl(x,kT) hlL(x,kT)
= Worm-gear 1
T th(X’kT)
- (k) g,.(xk) Transversity
Sivers Worm-gear 2 n_(X,K.)
Pretzelosity
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The Sivers modulation

Sivers function flﬁ(x,kT) . Correlation between the transverse spin of a nucleon and

the intrinsic transverse momentum of unpolarized quarks

h 2 ¢4 h

A= A ;85 TirqDq
T fP T €21, D
T g d 1g g

Azimuthal distribution of the produced hadrons:
Ni o = N; 1+ Alsin |

with =
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The Sivers modulation — 2010 data

COMPASS 2010 proton data
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The Sivers modulation
2010 proton — deuteron

COMPASS 2010 proton data

positive signal for
positive hadrons
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The Sivers modulation
2010 -—2007

COMPASS proton data
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The Sivers modulation

Comparison to Hermes data
for x > 0.032
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W dependence

2007: hint for possible W dependence
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<Q>% ((GeV/c))

Exploration of different kinematic
regions

lowy: 0.05<y<0.1 low z: 0.1<z2<0.2
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low y — Collins asymmetry

COMPASS 2010 proton de
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3 y ranges — Collins asymmetry

splitting the standard sample in two subsamples (0.1<y<0.2 and 0.2<y<0.9)
has no effect
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low y — Sivers asymmetry

COMPASS 2010 proton de
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3 y ranges — Sivers asymmetry

splitting the standard sample in two subsamples (0.1<y<0.2 and 0.2<y<0.9)
has no clear effect
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low z — Collins asymmetry

COMPASS 2010 proton de
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z In 3 ranges — Collins asymmetry
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low z — Sivers asymmetry
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Z In 3 ranges — Sivers asymmetry
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Conclusions

2010: one year of data taking on a transversely polarized proton target
higher statistics and smaller systematical errors
confirmation of 2007 results
both Collins and Sivers asymmetries are different from zero
new investigation of z and y dependence with interesting results

next: asymmetries for identified hadrons (pions, kaons)
extraction of the other 6 asymmetries

21.9.2011 Christoph Adolph
DSPIN'11

33



21.9.2011

SPARES

Christoph Adolph
DSPIN'11

34



mean variables in different bins
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mean variables in different bins
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