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COMPASS: Investigation into the nucleon spin structure
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NUCLEON SPIN

• Quark contribution : ∆Σ = ∆u + ∆d + ∆s

- Relative Quark-Parton Model: ∆Σ ≈ 0.6
- Present world data [1] : ∆Σ = 0.30± 0.01(stat)

}
⇒ Spin Crisis (EMC, 1988)

- Inclusive measurement: ∆s ≈ −0.08± 0.01± 0.02
- Semi-Inclusive measurement : ∆s = −0.02± 0.02± 0.02

in the measured range & with assumption on Dh
s

⇒ Strangeness Crisis

• ∆G positive or negative? Anyway close to zero 0 !

NEW Data with the Highest beam energy (200 GeV) in polarised DIS
to explore the terra incognita : Low x and Large Q2 regions

⇒ measurement of ∆s and ∆G

1
2 = 1

2∆Σ + ∆G + L(q+g)
quark gluon orbital momentum

PROCESSUS EXPERIMENTAL SET-UP SPIN ASYMMETRY EXTRACTION

Polarised deep inelastic scattering: µp → µ′X
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– Virtual-photon kinematics:
Q2 = −q2, ν = E − E ′

– Fraction of the nucleon
momentum carried by
struck quark: x ≡ xBj = Q2

2Mν

– Fractional energy transfer
to the nucleon: y = ν

E

– Photon-nucleon spin asymmetry
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Quark densities:

q(x) ≡ q+(x) + q−(x)

∆q(x) ≡ q+(x)− q−(x)

A1 =
σ1/2 − σ3/2

σ1/2 + σ3/2
≈
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~µ

e Polarised µ+ beam from SPS
u160 GeV (200 GeV) with Pµ(Eµ)=76–80%

u 2 · 108 (1 · 108) µ per spill of ∼ 10 s

e Spectrometer [2]:
uTwo stages along 60 m

uLarge acceptance 180 mrad

Dipole 2

Dipole 1

RICH

Fixed polarised target
in a 2.5 T solenoid field

Target cells
Schemee Target, 1.2 m long divided into 3 cells:

u LiD : f ∼ 40 %, PT ∼50%
u NH3 : f ∼ 16 %, PT ∼85%

u Number of interactions:

Ncell = aΦnσ̄(1± fDPBPT A1)

→ a : acceptance
→ Φ : flux
→ n : target density
→ σ̄ : total cross-section
→ f : dilution factor
→ D : depolarisation factor

δ ≡
N(u+d)N

′
c

N ′(u+d)Nc

⇓
α(δ) A2

1 + β(δ) A1 + γ(δ) = 0

RESULTS

Helicity distribution functions
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← Helicity quark distributions ∆q vs x, COMPASS data are
in red, HERMES in green and the DSSV predictions are
in blue. They are extracted from the deuteron and proton
inclusive asymmetry together with the semi-inclusive asym-
metries of the pions and the kaons.
. World data measurement of proton spin structure→
function gp

1 vs Q2. Indirect measurement of ∆G via Q2 evo-
lution.

Proton spin structure function gp
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CONCLUSION AND OUTLOOK

– Improvement of statistics with the new results at 200 GeV
– Extension of the measured region to lower x and larger Q2

⇒ Indirect measurement of ∆G via g1 COMPASS global fit
⇒ Extraction of ∆q per flavour
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