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COmmon Muon and Proton Apparatus F"j?“.
for Structure and Spectroscopy
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~ 30 institutes L

Muon programm

Hadron programm

Spin dependent structure function gy
Gluon polarisation in the nucleon
Quark polarisation distributions
Transversity

Vector meson production

N polarisation

Primakoff effect, w and K polarisabilities
Exotic states, glueballs

(Double) charmed barions

Multiquark states

Future: Drell-Yan on a polarised target and DVCS
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How is the nucleon spin distributed conpass

/
among its constituents? :
Nucleon spin

1 1
5 = EAZ + AG + Lqu

quark  gluon  orbital momentum

The direct evidence for existence of quarks inside the nucleon is provided
by DIS. The idea is to accelerate leptons to very high energies, then allow
them to interact with a stationary nucleon, and investigate what happens.

Inclusive Deep Inelastic Scattering

lepton |,

Q? = —q*> = —(k — k)2 virtuality of the photon
X = Xgj = ZMEV Bjorken scaling variable

nucleon

v
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Polarised Deep Inelastic Scattering: access to gi Fo/”" $

Absorption of polarised photons (QPM):

a(x) =q"(x) + a7 (x)

N“W@? W‘@ Aq(x) = g% (x) — ¢~ ()

+ quark 11 nucleon

0372 ~ q~(x) 01/2 ~ gt — quark |1 nucleon

Photon-Nucleon asymmetry: Double spin asymmetry:
O1/2 = 03/2 > egAq & o~ —oF

T oip-osn 2.9 R =55 (A + nh2)

Spin-dependent structure function:
F Al F
2 2 | 2
2Xq:eq T="M%@1+R) " D2x(1+R)

Inclusive cross-section:
d%c
axdQ? aFi(x, Q%) + aFa(x, Q%) + cgi(x, Q%) + cag(x, Q%)

unpolarised structure function polarised structure function
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COMPASS spectrometer f"}?“

o Polarised u beam from SPS

2108 (1-10%) u per spill of ~ 10's
160 GeV (200 GeV)
P, (E,)=76-80%

f o Spectrometer :
e Two stages along 60 m
e Large acceptance 180 mrad

o Target, 1.2 m long:
e LiD: f~ 40 %, Pr ~50%

Fixed polarised target e NH3: f~ 16 %, Pr ~85%
in a 2.5 T solenoid field
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New measurement @ 200 GeV
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Q% >1(GeV/c)? and 0.1 <y < 0.9

2007 and 2011 at slightly different @2
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Systematic uncertainties

Two kind of contributions:

COMPASS

/

Multiplicative Additive
1
X
Al = —— A _ (ARC L O(Z A2) + O(As
1 fDPBPT ( 1 (Q ) ( ase))
Beam polarisation dPg/Pg 5%
Multiplicative | Target polarisation dPt /Pt 5%
variables Depolarisation factor dD/D 2—-3%
error, AATYt | Dilution factor df /f 2%
Total AATU ~0.08 - Ay
Additive Transverse asymmetry | O(x/Q) - AA; 10-3-10—2
variables Rad. corrections AARC 10-5-10—3
error, AAfdd False asymmetry AAsse < 0.34:0.84 - AA™ (Dominant)
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COMPASS proton results at 200 GeV and 160 GeV FO/”P 5
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COMP,

p. 2 ;
Asymmetry A7: Q° evolution o
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Indirect measurement of AG, gf: Q2 evolution
World data g(x) as a function of @ in bins of x
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10
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gP @200 GeV

COMPASS

/

COMPASS 160 GeV
COMPASS 200 GeV
New data point at very low x

New inputs for global fits and in-
direct AG extraction

LSS’05 fit at next-to leading order
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COM)’ S
o
Conclusion
o New measurement of g’©@200 GeV (2011 data)

Extension of the measured region to lower x and larger Q>
New input and constrains
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Conclusion
o New measurement of g’©@200 GeV (2011 data)

Extension of the measured region to lower x and larger Q>
New input and constrains

COMPASS

/

Outlook
o Update of the Bjorken Sum Rules

o Indirect measurement of AG via gg COMPASS global fit

T+ T— K+ K—
1p “71,p’ Al,p A1 P
o Extraction of Ag per flavour

o Extraction of A
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Conclusion
o New measurement of g’©@200 GeV (2011 data)

Extension of the measured region to lower x and larger Q>
New input and constrains

COMPASS

iV

Outlook

o Update of the Bjorken Sum Rules

o Indirect measurement of AG via gg COMPASS global fit
1p’ lp' Alp' Af/;
o Extraction of Ag per flavour

o Extraction of AT+

Thank You For Attention!
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