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COMPASS © CERN

@ M2 beamline

@ Polarised ;1 beam (~ 80%)
160 GeV/c,200 GeV/c

@ Solid state polarised target (1.2m)
P:(NH3) ~ 90%

o Two magnets

@ Tracking (p > 0.5 GeV/c)
SciFi, Silicon MicroMega, Gem
MWPC, Drift, Straws, Driftubes

@ PID: RICH(w, K, p)
ECAL, HCAL, muon filters
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Deep Inelastic Scattering

n

Inclusive cross section:

d’o
dQdE’

@ 4-momentum of the virtual
photon: g = k — k'

@ Energy of the virtual photon:
y="rap_p

o Q°=—¢? 2 ~ 4EE' sin? g
@ Bjorken scaling variable:
lab @2
- 2Mv
lab ,,

Oy—*

~ ciFi(x, Q%) + cF(x, Q22+ csg1(x, Q) + age(x, Q?)
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spin independent

spin dependent
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Polarised Deep Inelastic Scattering

% (€O @ Absorption of polarised photons
Ve “Val  VaVaVaUa'sl
. 012~ qt
03/2~ q
o, (O ° q(x) =q(x)" +q(x)~
Vo' SVaVaVaVaVaVah B > A = +_ -
- q(x) = a(x)" —q(x)

@ Photon nucleon asymmetry

o1 tosp 2ge(a(x)t +a(x)7)  Flx,Q?)

@ Spin structure function

Ar(x, Q%) = 012 =032 2.q eg(a(x)" —a(x)7)  gi(x, Q)

1
g1(x, @) =3 ) eiAq(x) = Ai(x, @) - A(x, Q%)
q
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Upstream

Downstream
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polarization
rotation
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o Averaging:
Aexp =
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At A1

e Aim:
Mgt
_ O ag
A= T

@ Measured:
i Nu_Nd
AeXp - Nu+Nd

@ Needed:

o Flux cancellation
e Acceptance cancellation
— polarisation rotation
— 3 target cells
@ Aep =A-Pg-Pr-f
f: Dilution factor
P;: Target polarisation

Py: Beam polarisation

2

T2

(

N,—Ng N, —N,
Nu+Nd N[/J+N(/j
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2011 Data

2007 and 2011 data taking

@ Target: NH3

@ Increased beam energy
160 GeV — 200 GeV

@ Higher @2

@ Smaller x

Improve results on

@ Bjorken sum rule
@ QCD fit

@ Flavour asymmetry

Event selection

@ Kinematic cuts:

o Q%> 1 (GeV/c)?

e 0.1 < y < 0.9 remove radiative events

@ 0.0025(0.0040) < x < 0.7

@ Extrapolated beam track crosses all target cells

— Flux cancellation

v
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Input for A7
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Q? dependence of A;p
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e No Q? dependence visible
o New data point at very small x
e Good agreement between COMPASS 2011/07

Malte Wilfert (KPH Mainz) March 20" 2014 8 /12



NLO QCD analyses

@ DGLAP equations

d as(@
dln QZ AqNS = Sg’n— ) AP(%S & ACINS

d Ags; _ as(Qz) AP&S(; 2an'Dqg ® Ags;
dln@*> \ Ag 2 APgq APg, Ag

@ Input parametrization f of Ags;, Ags, Ags, Ag at Q2
x(1 — x)(1 + yx)
fol x%(1 — x)P(1 + yx)dx
Aqgsi = Au+ Ad + As, Ags = Au— Ad, Agg = Au+2Ad — As

f=n

@ using only inclusive asymmetries quarks and anit-quarks cannot be
disentangled e.g. determination of Au+ Ad, Ad + Ad, As + A5 and Ag

@ many analyses from different groups ( theor. and exp.)
e.g. COMPASS, LSS, GRSV, BB, AAC, DSSV.......
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Results in bins of x and Q2
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x-Ags; x-Ag
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@ Small sensitivity to light sea and gluon polarisation
@ Quark polarisation AY = [ Ags;(x)dx ~ 0.3

@ Gluon polarisation AG = [ Ag(x)dx
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Summary and Outlook

o New measurement at 200 GeV/c
e Measurement of A7 and gf
o New value at small x
e 2011 data improve the precision of the COMPASS results
o NLO QCD fit
e Outlook
o Improve the test of the Bjorken sum rule
o ldentified hadron asymmetries

o LO extraction of polarised PDFs

Malte Wilfert (KPH Mainz) March 20" 2014 12 /12



