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Hadron production cross section and multiplicities 
at COMPASS 

1	   Absolute cross section measurements 

dσ/dpT at low Q2 → test of NLO pQCD 

dNh/dpT
2 at high Q2 → intrinsic <kT

2> 

dN(h=K)/dxdz → Ds
K  for Δs extraction 

Conclusion 
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Absolute cross sections at COMPASS 
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Cross section: determination of F2 
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Hadron production Xsection: test of pQCD 
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γ-production of hadrons at high pT → ΔG/G 

Projections by Jäger et al. for COMPASS with 1 fb-1 
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Hadrons at high pT : “acceptance” 
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Yield for all hadrons at high pT 

L = 142 pb-1 

MC simulations of possible backgrounds at high pT still underway 
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SIDIS: hadron transverse distributions  

At O(k⊥/Q2), SIDIS X section: 

Asumming gaussian k⊥ and p⊥ dependence: 
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Hadron pT
2 distributions  
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Extracted pT
2 and k⊥2 

α=0.5; β=1.5 

(h+) ≈ (h-) + 0.1 (GeV/c)2 
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Polarized strange quark distribution: DIS 

NLO QCD fits to g1 (p,d, He3) 
PLB 647(2007)8 



April 12, 2011 Claude Marchand - DIS 2011 12 

Polarized strange quark distribution: SIDIS 

Unpolarized PDF: MRST04 
F.F: DSS parametrization, Δs=Δs 

PLB 693(2010)227 

Compass 
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SIDIS Δs sensitivity to Dq
K F.F. 

EMC FF 

DSS FF 

Large sensitivity of Δs to « strange to favoured » FF ratio 
→ try to extract RSF from Kaon multiplicities 

LSS: ArXiv:1103.5979 

PLB 693(2010)227 (Compass) 
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Ds
K/Du

K from hadron multiplicities 

Not possible, because Dq
K = Dq

K(z,Q2), and thus depend on x

Instead:  
-Extract RUF and RSF as a function of Dfav 
-Search limits and/or optimal value of Dfav
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Ds
K/Du

K from hadron multiplicities 
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Conclusions 

• First absolute cross sections from COMPASS at 10% syst. level 

• Unpolarized dσ/dpT at Q2 < 0.1 (GeV/c)2 

 Test of NLO pQCD calculations at COMPASS energies 
→ ΔG/G from single high pT hadron asym. at Q2 < 1 (GeV/c)2

 

• pT
2 distributions for hadron production over large z and Q2 range: 
  0.2 < z < 0.8, 1 (GeV/c)2 < Q2 < 33 (GeV/c)2 

→ obtention of quark intrinsic transverse momentum <k⊥> 

• Tentative extraction of RSF=Ds
K/Du

K from K multiplicities 
→ better constrain Δs obtained from SIDIS 
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Spares 
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NLO pQCD results for hadrons at high pT 


