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Finding 1: An EIC can uniquely address three profound questions about nucleons-
protons—and how they are assembled to form the nuclei of atoms:

e How does the mass of the nucleon arise?
e How does the spin of the nucleon arise?
e What are the emergent properties of dense systems of gluons?
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Current polarized DIS data:
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EIC vs. HERA
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Semi-inclusive DIS
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Finding 1: An EIC can uniquely address three profound questions about nucleons-
protons—and how they are assembled to form the nuclei of atoms:

o [ How does the mass of the nucleon arise? ]
e How does the spin of the nucleon arise?
e What are the emergent properties of dense systems of gluons?
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An EIC would not only determine the distribution of gluons but also mea-
sure the distribution of gluonic energy density and pressure in the proton. These
measurements would directly inform our understanding of the origin of mass and




N —XRT7W) —

QCOD T 7 7T ik +—7BEaEA2FRITIHHICIZI AT —IILARE

AT —IVAREWEIEFLARNLTTY /7 —ICE->THENE >N RFOryoEse

{Tlf = 62(9) F?+m(1+ vm(g))qq}
g

. 2
(P|T*|P) = 2M

st (PlFMYE,, | P)



RN %aN
B =88 1E R T I L — H:/d3a:T°0
M = MFn 4 M¥n 4 M, + M,
BB T L ¥ — TIVAVEE VO~ IE (74— U 5RE)

L—xT/vu—onk T¢ = (T"),+ (T"),

_FI_.{E - 1{{? _I_ 4}1}3 YH, Rajan, Tanaka (2018)

wR. st vamoesrsE (P|F'WE,|P) :Bcllzczs?

Ji (1995)

26



S —— N _, (energy momentum
[==] jj) Z)‘j{ j( ji ¢~ (density) density

'h 701 02 703 |

— —

B8l I/ F—EEET v VI/ILDOERRD 710 1 shear
720 2 | stress
B C T xRILXF—EZHET VYV ILOIE 30 3
> BHFIREF O | 1 Pressuie
energy momentum
flux flux
) . P> p#s PigPIALy 141 — g*Pt
(Po|TH |Py) = u(P2) |A(t) T+ (A(t) + B(t)) o7 + D(t) oy, ]u(Pl)
200
HEYE (i [ dxT(x) 6 a |,_, 2M?
2rpp
o Jdz2?TH(x)  dA(t) 9D(0)
=N VP ¢ = - 6—= —
AnT = s = T at | 22




r (fm)

Burkert, Elouadrhiri, Girod (2018)

Martin-Caro, Huidobro, YH (2023)



— 7 LAERK

BT Y 4+ — =

e
!

?7?

TILA Y 2 DDA 7 A < WA

BAHREF. 7LF v 8iE0RIE ICHEER
SNTWAKIG

Jlab CEERH
IXIILXF—EBHFHETFVYILADODREASZTH A1

HFDOT7—F v T4 —% TS
g4 —0_JLxELTH — EIC

P

10

o(yp — J/yp), nb

107"

J/Y Y

-y

—
=

==

-~ 1905.10811 &

] —A— Cornell
| | ==== Kharzeevetal x2.3
| —— JPAC P:(4440)

— — incoherent sum of:
29 exch. Brodsky et al
= 3g exch. Brodsky et al

E, Gev 20



B (Z

e EICIZS1220FEE., RFEMEBOR LT —<D—D
« IRK. BHARAEZ®SIIMREE (275 U0,

cBILWRE Y 70BN SERAEZFRFTCE2LONAZT - EH B 1ET,
BNLICWHENIZF T2 &Ly,

« NIN—TZELH >7-55E HKFQCD. jet. BSM#EL &

=




	Slide 1
	Slide 2: EICとは…
	Slide 3:           EICのゴール
	Slide 4: 深非弾性散乱　Deep Inelastic Scattering
	Slide 5
	Slide 6: EIC vs. HERA
	Slide 7: パートン分布関数 (PDF)
	Slide 8: QCD因子化定理
	Slide 9: 多次元パートン分布関数
	Slide 10: 横運動量依存パートン分布関数（TMD）
	Slide 11: シングルスピン非対称
	Slide 12: 一般化パートン分布関数（GPD）
	Slide 13: 形状因子 Form factor
	Slide 14: 重力形状因子 Gravitational form factor
	Slide 15: グルオン飽和 gluon saturation
	Slide 16: 飽和運動量　
	Slide 17: グルオン飽和の実験的検証
	Slide 18: 陽子スピン分解
	Slide 19
	Slide 20: スピン危機
	Slide 21
	Slide 22
	Slide 23: 　　　　陽子質量
	Slide 24
	Slide 25: トレースアノマリー
	Slide 26: 陽子質量分解
	Slide 27: 再び重力形状因子
	Slide 28: 陽子、原子核内の``圧力”分布
	Slide 29: 閾値近傍のクォーコニウム生成
	Slide 30: おわりに

