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D ll Y b d th MSMDrell-Yang process based on the MSM

• E866 experiment
– d / u > 0 
– (d – u) > 0(d u)  0

• Meson Cloud Model 
is described the data.
– p nπ+ Δπ−– p nπ , Δπ

Drell-Yan process is favored from dd(bar) fusion on nπ+ state.p ( )
Where is the remain neutron going?  very forward neutron

ISR and PHENIX results are available



Forward neutron measurement @ ISR@
• ISR experiment

( )– pp sqrt(s)=30~63GeV, 
neutron measured <1 mrad

ti f f d– cross section of forward 
neutron production has 
peak at high xFpeak at high xF.

– Scaling by xF, not sqrt(s).
xFNucl Phys B109 (1976) 347 356• H1 and ZEUS 

experiments
Nucl. Phys. B109 (1976) 347-356

– ep sqrt(s)=300 GeV.
– Also have forward peak

Well described by an One 
Pi E h (OPE)Pion Exchange (OPE) 
model.



Forward neutron measurement @ RHIC@
• pp sqrt(s) = 200 GeV, neutron measured < 2.8 mrad

XS i i t t ith ISR li• XS is consistent with ISR; xF scaling.
• Neutron has large single transverse spin asymmetry (AN).

– Qualitatively, it is explained by the interference btw pion exchange 
(spin-flip) and other reggeon exchange (non-flip) based on the OPE.



Theoretical calculation
• The forward neutron and Drell-Yan 

results are calculated based on the OPE 
model (Regge framework) and 
described well.

Ph R D60 014004 1999– Phys.Rev.D60:014004,1999.
• Is it real?

Coincidence measurement is interestingCoincidence measurement is interesting

Forward neutron @ ISR Drell-Yan @ E866



Is the coincidence possible ?Is the coincidence possible ?
• It is tough... g

Need window

Bending magnet for proton beam
And beam dump should be tilted. or

HCal??



SSummary

• Drell-Yan experiment associated with forward 
t t i i t tineutron measurement is very interesting.

– Be tool to confirm the meson cloud model?Be tool to confirm the meson cloud model?
• FNAL 906

– Association (XS ?)
• J PARC• J-PARC

– Association (XS ?)
– Spin analysis with the polarized beam (neutron 

asymmetry is promising)asymmetry is promising) 



Drell-Yan with neutron @ PHENIX ?Drell Yan with neutron @ PHENIX ?
• Drell Yan region will be checked with neutron• Drell-Yan region will be checked with neutron 

detection.
– So far we took 10 pb-1 in total (RUN5&6).

Phys.Rev.Lett.98:232002,2007Phys.Rev.Lett.98:232002,2007

Correspond to 
2 5 b 1~ 2.5 pb-1


