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EMT form factors & D-term of nucleon:

e nature: unknown!

e Mmodel:
A(t) = Ma(1)
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e.g. chiral quark soliton model, Goeke et al, PRD75 (2007) 094021

1 5
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0.5 T T T T T T T T 0 T T T T T T LI
n — = my=0 ==
0.4 my = 140 Mel” | N
0.3 - .
0.2 - -
L —— m,=0
0.1 + i m, =140 MelI”
0 I L 1 L | L | L 1 L _1 -4 L 1 L | L 1 L 1 L ;
0 0.2 0.4 0.6 -tin GeV” 0 0.2 0.4 0.6 -tin GeV~

well-tested model, many nucleon properties vs data within 30 %\/

e |attice: QCDSF Collaboration, Gockeler et al, PRL92 (2004) 042002 & hep-ph/0312104 — test models

+d
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e
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.\ = J_
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0.4 F \ ]
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0.2 _ ; ]
) .
] L 1 Ll -_I_ .
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Q
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i) = e (b)
T T L I L
u {‘
wl /r/ % |
OCDSF
0.2 ‘If model 7
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0.3 ' e 1T
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lattice QCD, bag model, Skyrme model,
chiral quark soliton model: Dpuceon << 0

other particles:
nuclei, pions, photons, Q-balls, Q-cloud, Higgs(!)
have also negative D-terms! (in theory!)

One day we will have this from experiment!
what will we learn?
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High momentum beam line at J-PARC

« Primary beam (proton) Hadron Facility at J-PARC
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(E) Unseparated Secondary Beam Intensity
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Pion-induced Drell-Yan process

- exclusive

p(p) GPD(H,E) n(p")



Pion-induced Drell-Yan process

QCD factorization formula

14 (q’)< uo :
_ exclusive

p(p) GPD(H,E) n(p")
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DVCS

dc ~ [TDVCS 4 TBH|2

dQ2dx,dtd¢ A =

‘real, given by elastic form factors

TPVCES: complex, determined by GPDs

Polarized beam, unpolarized target:
Aoy ~ sind {F,# + N(Fy+F,)7# +kF2,Z}d’¢)

Unpolarized beam, longitudinal target:

Aoy, ~ sing {F,7#+ N(Fy+F,)(#+ n /(1+ n)Z)

Unpolarized beam, transverse target:

Acr ~ COSb sin(6-6){k(F, 7% — F.Z)}do =) EXnb
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FIG. 9: Conceptual design of J-PARC ES0 spectrometer with muon identification system.
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Pion-induced Drell-Yan process

QCD factorization formula

14 (q’)< uo :
_ exclusive

p(p) GPD(H,E) n(p")



Y4(q’)

LO in QCD
factorization

"nonfactorizable” ‘] / 7 “Feynman mechanism”
— ~—
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Summary

mass & energy
distribution

. graviton* l

j_lldxxH (X, 7,t) = A, (t) + 47°D, (1)

. 2
N(P) NP j_ldXXEq (X’ ur t) — Bq (t) —4n Dq (t)

! !

angular force &
momentum pressure
distribution distribution

Gravitational form factors can be accessed through GPDs
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