HZREE REFF R =
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1. TXV'F v 7o RIS 2 B ot 5 o e
BT, 74— 27 OBRDBEHED ¢ H25WIE qqq LR DXV F v 7N Ko r OFERMD
FEEINCHE SN T VWS, L L, difRYHEETHI2EHE, A, XU T4, BiE
B2 5T %Y F v 7 BAHLE RO 3 Z LA TIERV, ZHUIHN L TEITZALF—T
. BTHONFZORBHIEHENZ + — 2 7V —F 0 TH2HI b, NEFa rNEo
7 d =R IN—F VDB S IR ZAEENN D 5, 20O DIFEFED—Dr L
B S 5EN D 5, AR TIX M. =%V F v 7N Ko U5 £,(980) DIEHER
WEEREEL R . Bl DFERE R W Belle HFIIFFE 7V — T DRIEEZ S et + e — £(980) + X
DEERT — X% V7GRN K D, R TRINCIE Lz, Z DUFEIETIc X D,
TOTTx—T (u) BRIV T F—2 (d)s ALY IT 5= (s) TN—F (g) DI
BIELD 2 RE—X > MIT M, = My < My ~ M, DBIRADIH 2 Z e BRE NIz EHIT,
IR DI (2), DI (2), Dfe(2) & HlE U CRIEL DD (2) 13K E W 2 ORI LTz, Z
NHOFEEIZ, fo(980) IFE T A NF —RKINZBWTIE ss DM EZHROZ L ZRT, 2O
f0(980) 1X s5 IREETH 2 Z L IFH LWHERATH D, KT R LF—I1ZBWVT £,(980) 17 +
0% —0BWVEKKIREDONFO Y TH? L DEHEOMEL IXE RS, [EoT. I
BEFIER ST 512F, BT ANV F—RIITBVTIE fo(980) ET 57 4 —2 53
WE KK 3 FIRETH 210D, BT pal—F—TIX f,(980) DNEREE g7 IRREET H
LYDBBEMPELDZEEZDZ I THS, ZOH - flils%s EERINKRAES % 72121,
IFYVF v IR MEROKIGT LY — 5 2 1 EERKFEEZFARSE e —RTH
%, ZONREEBICEL TEZZXYF v RaraBofikiz At UTRENRG
Xh s,

2. HATHEMEZHWEZAY Y IR YDV A4 X+ 3T 2 Y AR BEEL for (s
YA 22 DERR

AV 1DAFBR VIR, T ¥ Y RO S— + 2 7316 EL (PDFs: parton distribution
functions) DFET %o VA A+ 2 DML fipr. Y A X 3OO —DI3 frr
ThHb, 7Y L 7= B TR 2 W CE T - BT M EEL o Wi 2 il E
TRERD, b=~ T x7 77— YEHEIEM (JLab: Thomas Jefferson National
Accelerator Facility) THEHHFTH 5720, TN 5 DR Z BRI HRE T 2 BB
Hb, FrZ, JLab OEBRTIIHEINEN Q? I TT — 2B E 6N b 72D, MHEEDHIC
VAR 3OMBPHYGEET 2 EZ NS, LT T . EREE T2V
T fir & fir REoTRTVA X P 20FRAZE N, ZhiE, AV 1/2 DK%F DR
MREREEL g1 & g0 & DD Wandzura-Wilczek (WW) BIGRIVCHY T2, %72, 1D
Burkhardt-Cottingham (BC) #8F1RNCHY T2 d frr i L THE S, WW BRI
¥ BCHFAIZ &5 A LEL FEDO—2 L LT, BFTHE T2 AW -HE TEEN (OPE:
Operator Product Expansion) OFEIH SN TV S, A% [B] T, WW ERR & BCHR
RN T 2 BIfRNZ . ST OEHEMELE W OPE OFEZHWT fir I L TE
. INSEEETEZGNANE UTHY Lz, ZORERICE D, Bk Yy 4 23
DEFZFRNT, ZHHDY A X 2DBEFEREZHNTY A X b 3D frr DFHE
TELHITRoTzs 2OV A X 307 MBENZ. JLab OFZR L 7 b IR iR 3B 1T




L7 b B BELERE CHIERRETH 5, FAUTM A T Fa VRS 1 B W
TdH., 7V IVREM L 72 B FER %2 FWYz Drell-Yan @IS X D fop 22T 2 2 2
AIRETH D, FERIZMHRHRE L U TREERD 5,

LAYV 32 F o R Y Do8— b U BRI EE 3 B IEE MR 5

MO EFERIFEER T — ZENTIC X 53— b V1B (PDF) OREICBWT, £/ ke
VIEANZ X 5 PDF OEFEIZBWT, PDF ICBAT 2RERWERERZG2 Z 2132 TD
HEEIEHFEBIC B W TARATEETH 5 7280, PDF IR 2 EARHIR 2 BRI HER LT
BLILWWEHTH S, ZOFECBOVTRLAILGATVE DL LT, AV 12 %2
OMFDIERM, MR, 5 > A= 4 T 4 =3I $ % Soffer R X2 H 2, &
WIZECiE B, AV 3/2 2RO TFa Y ORERY 4 X @D PDF I LT, ZE27&IEE
HRAXZIDTRD 2, ZOHFEE. A2 1/2 DTS 2 RN ZHIRRTH 2
Soffer BRI E KEWA VY UV EFHORD I +— 727 « I —F VMBI L T—REL
72bDTHb, K7 +—7 + NFuaUEEIRIEZ PDF & A VEETHITRL, 2¢— b
VEANRTQ YA YDT VY AEZERIZBWT PDF & ZOEGEURIEOBEZREZ R Lz, &
512, PDF ZA\V ¥ 7 4 —RIEIC X o TR L2, ZOHEEURIBTAIOEEMICE D, NV
7 4 —iRIEY PDF IR U CYEANCEF S Nz 2 RS EEER AR L T—HOR
EFX %2187, F72. Cauchy-Schwartz NERIZ KD PDF & — b s— b > ORI DR
HRSF, O OFFRAE. ARQREDRY Y 3/2 N Fu BT 2 FROFEHED
AEHF, LI DRRZAY Y 3/2 DIRFHZOFERICHHEHTE 5, FERT, Lieflio iR
FEFMERGEL S Drell-Yan BfEOEEIIA[RETH D, FHEBR 0D = 7 Mt X i D
TW3, REVWRL Y ZHEON N URHEFRICET 5, ilkEmn ¥ - Y8
FORENHAFINS,

VAR 20BGRREANVEEGFOYA R 3T 2 VORISR for (@)

AV 1 DA BN U THETS 2 BEH BT S— + > 0 BIE (TMDs: transverse
momentum dependent parton distribution functions) & »¥— b+ > 4B (PDFs: parton
distribution functions) {&, X#k [[@ 1TV 4 X b4 DL XIVETREI N2, SREmAY
A A MDT VYIRS BEEDHIERIRETH 5, AWFSE @] Tk, Sk () 1EH X h
7= Wandzura-Wilczek BAf270 ¥ Burkhardt-Cottingham #2FIRNIZEES 2> 4 X b 2 DR
ReFHTE 2 7 VYRGB fiop(x) ZHWT, VA4 R 3DT > Y RS R
BAEL frr(x) ZETHE U7z frr(v) OFERERII MBI fior(0) DERINTVDS Q? =25
GeVZIZBW ORI NIz B frr(z) D o BAFEE fipp () ITEBL., ZORZIEBB L
Z firn (@) ITEWb D TH o7z F—<R Tz 77— YENIIIEMEZ (JLab: Thomas
Jefferson National Accelerator Facility) DFEBRTIX, BHoN 25T —2D Q? DfEIX. N F
YR —=AD1 GeV? LU TIFHICRE L @AY A4 X bW LT
PEDDREZDMRTH B EEZHND, (E-> T, JLab HEIIY A X b 2 DI BIEL
fip(@) WMZATY AR 3D frr(z) PR TEZLZRVERTH 2 LHtfllEh 3, 51T,
o7 v et mBEE. FEROET « A A4 U HZ2ANN#E (EICs: Electron-Ion
Colliders) % 7 =)L I [E A ERF LT (Fermilab: National Accelerator Laboratory), |
7 ® Nuclotron-based Ion Collider fAcility (NICA). KB F o U #EZ2AN# s (LHC:
Large Hadron Collider) 72 £ D~ F 1 U fIESRRIC B W T HHIFERIRET H %, KR frr(2)
. RERS T2 AWz 7 v 0RO E OTRIEFHIERELRS T+ G T Drell-Yan #12
THETZ 2 Z e AFI SN TWS (@,

- METT 1A & AT 1A DREIE BRI LIS B S % IR T A IE DT E

B SR FY DR TRMAIEX. FI12 1983 FED EMC IR OB AL, REICHZ->T
MR INTET, STRERBFLOLELZVRERTFLE T, NV o5 KEW e TN
MonTWwb, BFEMEEZHATATEEX =X AL LT, /NI ¢ FEBOFERGEL. T




Mz DR TRFEENR, K& W O Fermi EHDH 2, 5T, L7+ U EIEHMERELIC
BWT, MEAM e EAMOBEREEBLL Ry = FY /(20 FN) (3§ 2 PR IXTFE LR
WHDEIRESINTE ], BT REDRFEENZHWLERT —2Z2HWT BT
DOREEREUE RO 2B, ZOWRELL Vs TW3, L, JRTIENDOETII.
L7 b VEELDIRIESE T B 2 WIE W RY VHEEIEDF A L U TED S A HEih - TH
FTLHHEHFL TWVWEELT, —RAINC3ITKITZEEMAD ¥ DA AN HENT WD, Z DR
M) X D, BT OMENT A & T M OREBEIENI IR TN TIRS L. 2 DRAHERIILT
DOMGEENE D 2 3 52/Q? \ZLBIF %, AWSL [B] T, B FIT03 2HE05 1 & W5 A O
BRI D JR FARLHIE IS T 2 BUERE R 2R LTz, i L TEAAAESTDFEE AL
T, JRFEAEGEBEE BT DM ER & 00 & PGB E R LBUEFT B 21T - 7=,
JRFEMES RNV Q2 o KRE Wy THETH 2EREE, N5 DR TEMMIE
WE. T REEREE EHEICIRE T 2 7-DICERB T2 PR ETH S, XIHIT, /Ny
FEIBICBIT 2 Ry DRTFEEMIER. RTEAD 7L —F > O 2E2E R 25 s 26 H
RERTHD, FEROEBET - A A U EHEUNEMBREHOTIHNRNS Z e TX 5, koL
7 b UIEARFEERIC K D, DRk Ry DR FRMIENRERINS Z e 23 iffE N 5,
T Y IVIUVREBRES NI A Y VNN 2REL 7 b v Ol STRIEEELEL

2025 FFHIFE, JLab IZBWT T ¥ VLRI X L7z EIG A 2 W - BT IEEMEREL o 5
BED 5N TED ., BELIMRIEWHEBO 7 — X038 605 RiAATH 5, KIGDHE
SWERICN U TR EREDSHEILL TW3 00, FEERIGEFRIC OV TR
Y £ 2 s DERILDADIHFLIE 5N TWVWB, JLab DFEERTF — XX FITE GeV2 D Q2
HERTHEOLND 2D, BRY A R N OMELRWHBICHH EZX 5N, VAR M3 EED
EERAERbZ. BT - 7V VY MRBER FOFUE RIS L TRD 5 Z L HBED
MY 720 T\We, 22Ty AW TT ¥ VIR L 72 28 > 1 ORI 3 % % 7 IE5H
MSELOFaEWEE Y. IHEEA R e Y DEREZERLTY A X 3D L NLVETHE
L7 [B)e ZOWorWrEfEE, BFERDRE AR AR R > O AEEEIC LD 23D
MEIEBIRUC & o TR S Nz BT AEEIRKTE (TMD: transverse momentum dependent)
K boMEEFWT, BAZZ+—2 -7 x— BB 7+ —2 - TNV —F > 73—
JHBEBEBE VT, YA R NI ETHEMBARR Y T Y Y IVEEN, Y1) —L~NLT,
21 OFMRZY A X b2 & 3OMERREDEE L. 2 51E TMD — + Y 01fiBa% & TMD
R DB AAAE D TREI N, 2O DERBHEREIX. AV 1IAARRYDT
VY NRIREE R R T 2 72DICHW2 2 e N TE, N Ko v ORNEOEI 1 E % B
EMCTE 2 AN, o, AFERIZ JLab OFEERT — X 2T 57209, 725
KRDOBFA A EZEINNESZS (EIC: electron-ion collider) DFEFE vy = 7 b 23T 5
7=DIZERTH %,

L RA D = RN AD T AN—T T 4 ——fR oS — bk U
BADLETOMSE 0] T, 24— 7L —F2D TV AN—TT 4 ——ffbR—}
> %14 (GPD: Generalized Parton Distributions) O—f&&2F%, =/ 3 — ME, K
RERAZEME, ZLTAY 74 AEMEERWTHEL L7z 2THhHD GPD 2 A Y 1/2 D%
T GPD IR LTINS Z IFHREEV, LarL, AV 32D Fa 2 IZiZZ D
NI YAN=TT 4 —GPD BFEL. 200 DY ERIZIAE IR o7, £ 2
T, AV Y 3/2%2HD2 A DEREODMZHN, FFEROERNHED /DI, FRAIEZX
A= ARG TAR—FEEHNT, AT 53— v T ZANN=2TF 4 —GPD %%
OTEIE LM, £3. ZOBEE X SHISN-EBR, BT, BERIREFICE -
THFEEL. AT O 5 Y A= F 4 —GPD HYy ;. OFHEEITo 7z, i, RiTHIERIC
BUFEE7AN=T 4 —=GPD DB, 7 4—20 « N T VRAN=IT 4 =501 hy 1572
Kz, NPT 4 —iEEE GPD OBGREHAWT, NV T 1 —KERIEZ BUERIR L
720 WIZRIZ, GPD D—XRE—X ¥ M5 Z 2 TT VY IVBIKEFBIE LN, 20D
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T VY VEMRE TR U, EERINZIE. N-A BB GPD X, 2025 FER S THESEa > 7
b UBELE X MR FAEBGERRICB W T X 220H D, s F ¥ 2L GPD ICHIEs
5 —f bt fi4RNE (GDA: Generalized Distribution Amplitude) (&, BT - % FEZHRN
HEIZBF 2 2 TRy > AA K> THIRET 222N TE %, N-ABEKGPD I
JLab, EIC, EicC 72 ¥ D i THZE T =, A @ GDA 1% KEK-B, BEC, tau-charm 72 ¥ Gl
ETEDZUREMN D B, [Eo T, A 3/2 A GPDIZ, Pk, FEERANCHERGFECYBLE
2B TRINS,
BRI S— F Ui R W N F U HIBOBRSE | Bk BY
QCD IXHIE AN F VEIRFEED XY P LB 5 2 205, FR 6 DNEREEOFRIZ. &%
. @EEWHE, —2— 1MV - BFERIGRE., RTFEYEZOZAHOME CTEETH
%, —ft 8=t >3 fi (GPD: Generalized Parton Distributions) (&, ZEIREEDF D
QCD M EZRED I AN L2FETH 5, GPDZHWT, 74 —72 - Zb—F U HEiE
D 3 XTCOWIEEHRDERR X, BE9M. ROAEHECTE RO IIFNTEE > E&
ftTc& 3, BRI AA—F R EHWT, ZNHDOEEE N — N* BRIZIRL, N
V& IS 3 RITHEE ¥ T EAIE R RO 2 Z e ARETH B, FAHik. IR
EADEREMES, Ry 7 VEEL (M =5) 2 0VIEHFETER (M =7, K, --+)
Y DOEEFERATOHMMA R E FEELER e + N = ¢ + M+ N*, HE5WEZNSICH
TEHTONFR XTSI INIBERIC L > THANL Z AN TESL, ZOAFK
B TI& BE A= b i VT, NY A HIBOMEZHRT 5 Ty 2y
FNEFHH L2, Z DX DOAEIE. BRI s— b UM OWHE & @R, #hd 2 KHiE
FRICBE 3 2 HEREAL JLab 12 GeV IZ & 2 B ] D EERFER, FFOFHEERER & FER O fERY
(JLab #iHi8s & =3 v ¥ —DHEEA E. COMPASS/AMBER, EIC, EicC, J-PARC, LHC
FBELIEZS), IS O EEEET 2 D0 B X UERNERE &, —KIT
WG DR ZERL T 2 BROT N K a EEEER & U THEBRICHEHTE R WD, B
— (oS — R OO R WTREA BN Fa U ADEBER GPD DS TX 270, 2 DOHE
WEFEBRINICREBEDS D 5, 720 XV F v 7 FarADER GPD b EERIICHFZEA]
REL IR BRI D 5,
LAY IARTYD— b oA B L BB Y
AV 1 ZROHEBGTFOMGEEENE. 2020 FRIEZEE»S b—<X - V=7 7V VKREE
hdEgsftiag, 7 v I KREEN IR, v 7 @ NICA (nuclotron-based ion collider
facility). BLUOET « 4 & VEZNLEIEBICBNVTHIZEES N S, ThoDEBRTaY =2
MZE D, G LF =R VY2 BTRUIDE»NE Z e RIS, Z
DS 1) TlE, RAEY 1K e > OEREICEE $ 2 HER R OBIRE % & D7z,
W2y 8= b OB, MOEEEARTTS— b o EIER. BERRERUC O W TEIRH L, BEE
THLZENN— OB OWTH R Lz, ZOMXDOWMIILITD@ED TH 5,
1. i
2. AV 1 Fua v oEEEE

2.1 7 ¥V IVmiiESE AL b, DFSHIA

2.2 7 ¥ VIR S — b AR D T X — &1L

2.3 HFEFHEEHERANC X 2 b, ORI

24 TN—F 2« b T URAN—IT 4 A
3. VA R b4 FTOMERRMIE $— b MBI HET M <— b o

3.1 MOEBNREMRF S — b o mBEEE T — b o mBEE D 5 E

3.2 VA4 R 2 eEEHERIC L BRI
4. WEREEAEL




5. ¥

10. A8V 32" FaryD 7 Y AN=2TF 4 — b= Ui

11.

12.

2020 FRBBEDPSIEE 2 AV 1 & 3/212BF % JLab & MO D 1>y = 27 M
E0. HILOEZALX =R VYDA S N2 AEEED D 5, 0] DFX T, AE
Y3RARBYIHLUTHFET 24— I N—F 2D 7 VA= T 4 —fRfloS—
I > 74 [Generalized Parton Distributions (GPDs)] Z#I® TR 7z, FLcldk, %) 74
REEZHVT, FADR— b IHLTI6D N7 Y AN—YT 4 GPDBEHET 22 %
R, BANRT X=X T 5 GPD OEAEZIAL I L, B, RiAEELMIRIZ
BWT, AGPDEEIZ0O 2, /2. I VAN T 4GPD DR TV VI
RARFORERN S, 7DD 7 x —ZIRKEF & 6 DD 7V —F VIBIRRFHFET 5 Hli R
B13720 RV T ABRIFEED 16 DoS— b UANY 7 4 RBHFEL. 2 TOREIZILBED
BRBHF F(Q) 2FoZ ebhroi, TI T, B E =Y - RV 32 Fr Y
ALELDIRIE Ay 2 T E2ANV ST 4 DEC = (N —N) — (i — p) TERI N, AEEH
BRITERIVHEETDH 5, MIAHEUWER T, AEESHERTOF SR F((#0)=0
THDH, NV T 4 —REFEORIEITZIUTHIET 28— b iz 52 NV ¥ T4 —3F
RIFOIRIEIE b T >V AN=2 T 4 53fA L 72 %, Rarita-Schwinger A&/ L& HWT, AE
V3RARBYDT A= + T VAN=TT 45 AV 12 L A Y 1 OEG
LD BR LTz, FAUSHLT, Z—F > « F T VAN—T 4 5MHIEAY Y 1
DDBTH 5,

=a— bV R 284 HEFAERRZ A —{bo =+ Y h Ok

NRoyoENEIREFIZ. N o v NEoER L EHoofEREZR > T b, EBRIY
WIE— (b s — + >34 (GPD) TH%ES 2 2 e T&E %, 72, GPDEANAFR YD R
EYDHHREEATWS, NFRrYDRY Y, HE, EHOEFEEZHFTS & NF
O YYD AICE E O TEMYMYOERELFETH Y, ZHUIGPD 258352 L
Wk o THHEN S, 2B X ORI GPD X, miEL 7 b Vs Es iRk s B
TRE 2 Y7+ VEELS 2 EFBRIC X D EERANITKRD 651 5, ABFSE O] Tld. Pire-
Szymanowski-Wagner D ERLZ W T =2 — bV KISIZBIT %84 HEFAEBGERE
v(D)+ N = {+r+ N OMEBEZHEL., YO GPD SR TE 2 0% "L, I
& D, 7 ERIZ IV —F 2 GPD Z2FET 7012, 7’ Eild 7 + —2 GPD 2k %
TeDIELD Z e RE NIz, FZ, GPD (H, E, H, E) IZTFAET 284 R & p HE
FOH, JNV—4>YGPDTH5 H, & E,. RIGDTIILF —03 & DRRICHTHREIC R E S
B0 EASIC LT, WIHEAD CPD 0% 51k, HY > H* > H1 > E?, B, E9 QIET
K&holz, EoT. 7 ERICED RNV —F>D HID, nERICED FIZr7+—2
D HIPRKRDENS, 7 EMDOWIHREIZXT LT, Efremov-Radyushkin-Brodsky-Lepage 78
BOAA HRF & pHEFO GPD KR ELFET 5, 200 DMHEMEIZIK Fermilab D
—a— bV R TCHENRETHD, =2— M)/ GPDOFBY 27 MNIMEL T+
HESTCHEER D GPD Yu Y = 7 b e MHERIBERICH D, WTOWEIC X b MM 72 GPD
MRDLNB LRI B,

K 3 L¥ —fHI D EIC 12 & % QCD DIEZHIZE

2030 FERITBNWT, BT A & U EHEENHES [Electron-Ton Collider (EIC)] 13KE D FE
JRF#7 ey =2 b THH, RFDORE Y EHEHE, h 77— 7 REHE. ~NFu b, T
DG IRHEAERE 72 ¥ D QCD DAIFIROMEIH L ¥ ISR TEEERIRZ @ 2 2 Y ORER
ZHENZLTWS, ZOh#es e BHERIE, 2030 FEAHID DT ZE HiE L TP TDH
%, ¥, ZOMERERMHL TR SN2 BEROEMIEA TWVWD, X [2] Tk, FICHE
FEE TR LX —D EIC 2{#i- TR SN A1fiflid 2 QCD HEEMFE T 0y = 7 b ZRE
T2, AR FDRKREVEEZ LN TOFEICONWT, FirFE R o HEN:



13.

14.

&I L T2,

(1) =t = b >, BT oD 3 RocHifh & A EE
(2) BFoHERLAY Y

(3) PO ERITRIFHIERELETE IS BT 2 % T OEB &K
(4) =%V F v ZHEF DT

(5) FHFZDBR

(6) EIC R D#&F QCD OFFEWIZE

(7) R R FEH DY EE

(8) HRATRNR & ik

(9) AT HIAE

(10) REWA )7 b D H ZEEHEE L EIC & DX

DXL, BREOR AR EF LD TXENLEZDHDTHD., RN oDERTS
DYzl beXZ23ediz, BT ORMOERIHK IO EZHNS,
=150 50

B [quantum chromodynamics (QCD)] &, 1972-73 FFICHAREICE R S L7z HiGR &
LT o7, Mo T, TDMLEHEL 2022 F1E. QCD D50 AFEICH 25, mTF
X —EEIC BV TIE. AT NS W-DEEERNTFEE AW CHERETELTRETH
b, BHEZEGRTHIZ RS Z e N TE, EBROMIEDITONZ, LaL, Bz L¥—0D
FEFEEERMMEEITIE QCD 2# < 2 e BEF T2, 2024 ERFFICBWT D IR LRGE
FERZV, BBEAA. BTETEHNFOREIZED, NFa Yty sl
ZINDDOOH BH, BREEFEBICBWTIEMFES 2B TERV, 20729, QCDIZiX
KERRZER AR RTH D, BEme EBRoONGF D7 ad =7 NI RELTCER, B
EICE S, 20O QCD HamiCBT 2R E L 2. M & FEBROME T H 7z o Thm X (3]
WHIENRESRE LTE e Dk, ZOHITBEWT, & VIO S L N EER R
DFFE, QCD OHEAEH. T QCD A9, QCD 25 IEHER TR %2182 51k, BM5ED
HER % M QCD ZIEELS % /57, MRIRREICE T 5 QCD. T 2 Y F VIRREDHI
ErFH, BTofE, Yoy b vy V—0RIERME - 25T 2 LF — QCD D
i, EZEANESR CORE, FFVAE Y 7+ — ZEEICOWTHEH L=, MR T 2%
TUE, BEREF O L W EBE L RERETENICOWTHIA L 2. ZDfmsd. ¥ %
) 7 IO LR 04 v LRI U TIRIA WA S R 2@t 2 Z e 2 HW
LLTW3, 2B, —HOMEFIIE. 74 T 7REBRPED X IR I NIZNITONT
8N 7z R 72 8 7z

HEFFIX., ZOFMXOHD 143 HiD J-PARCANFua Y2 HEHY L, BHEZ TOMRE HE
BRI L FERBEICOW T T ORI THEA L=,

14.3.1 J-PARC N F o Vg% 14.3.2 K > FEERRER DO HLRRET ]

14.3.3 A ML I A 14.3.4 JRFREEEF DN Fa v oE

14.3.5 NEna o 14.3.6 N K> 0GR

14.3.7 EA 4 UEYHE

HBTRERZ WA Y 1R FO8— b+ B DBIfRIK & Lorentz AZMERI RN

VR, A Y 1N R e v ORMEEREIE. kA IR fER THIE X5, fil,
MOEENERFE X OHEA D S— s U HBEEDS, VAR 2DAZRLTYA A3 L 4
WAL TREZ A M@, AV 1 2% FOMERKE R ULV TRY 1 OEERED
R TE BRI o720 BT, TYYIMREMLZAE Y 1O NRFB AT 5V 4 R
N 3DEZE - b YO RENT: [, AL M@ TlE. 7+ —2 OiEEI SRR
T, 7Y VR — bt 5 mEs e 7 o VGO TERINEIYVA AN 3DE



15.

16.

HoN— P BB OB OBEBRAZE N, ZORKTHEAE. (1) VA4 R+ 3001
B o BOEBIEE— X > L OB ) ZEA— N DR Fo e ¥ Gor DR
DRI, (2) VA R N3O0 er. VA R 2DDHEE i, ZEA— U1
Bgﬁ Hé,LL ODFHEJO)EQT%:EQ’E%)?f:&Cﬁ l./f:o y(&:\ ﬁﬁ%ﬁ;& fLT, fl(ngw, flLLa FG,LT @FEﬁO)
Lorentz AR ZE W, 2o DB EZEH T2, 7V VG TERIN
5 Z 8N — b AR [Fp or(x,y), Gpor(z,y), Hp pp(x,y), Hprr(x,y)) & EZMI)
TERSNDZE A= s MBI [Fo vr(2,y), Goor(z,y), Hg pr(x,y), Harr(z,y)] O
MOBRRZH 7R LTz 206 DFZRNIE, A Y 1 O Fr oo mBERIcHllRZ
HZ. ZEAS—- M VHEZME ST 2 7-DICEHTH %5, FHI. Q? 28 GeV2 /N E W Q2
HBODFEEETIE, VA RN SHEHPHBHARZI VT wEeEZILNED, VA X3
DGR OYHIXERIC R 2 A[REMED B 5,

AV 1KFDOT VY NS — b YBT3 %Y 4 X+ 2 oFFRA & KAHI

G ORI Y 4 2+ 2 oBFRAE. FEBEEoRE X o KEFEHICEE S 2R
PEZ. BRIAAMNNREFFET B-DICEETH 2, ROEGEREE g, & ¢ ICBHT 2
Wandzura-Wilczek (WW) B8z & Burkhardt-Cottingham (BC) #8F18i%, ZDHITH 5,
BT, A 1OAFa T 28722V A4 A3 4D83— b U OAEEDIER S H
M@, RV AR NEEEGDZAL Y 1O R a VSRR OIEIREIC KR o 72, ARIFSE
T, HAIEWW BN BCHMANIHHALT 22, YA X2 3D T ¥ VIR S —
N IARREE firr & frr WL TEWE, 2D, frr DV A X 2DEITX fir(H 5
Wik bl) DrfETE LTERIN, B forr = (2/3)fLT — firr D rRETNI0ICRB IR
RU7ze E20 BRI =27 DT VY MRS D2 WIGEITRALS 58— b U EAID
fior (b)) #8FIRIZ FHOWAURK, frr BIROFFIAISFEET 2 Z 8 o Lizo WW BfRlE BC
FRFIRNDY go D x AFIEE @R 4 X MR ZFFET 2 7DICHWLNRRIZ, ZhbD
BZRRA e BRENL. A 1A R YDT ¥ VY IUREHS— b OB D » 5fmIcEE 3 3
Mo, VAR P 20MBEERY 4 A NEEDBES 2 7-0D12fifED 2B TH S, Z
NODEBRREZEBERET, 7Y VARMLEZAEY IR ZE, VAR N3OSV
F o=k V@\?ﬁfﬁﬁ FLT; GLT, HLLL, Hpr ﬁ“ﬁﬁ?% xRl TNHDRILFI8—
ORI, AV I AR R Y DR ALFoS— + UHHBEESE T E 2 ERTHEED 21
HETHD, AV 1 DEGICET 2 EERIFIIZ. 2020 FRE 2030 £, Jefferson
B2, Fermilab, NICA, EIC, EicC IZBWTITHON S 720D, EWVEE, APV 1DOAR
Oy DFRITEACR D e HIfFX NS,

BT - A A EZAINNEZR IS BRI M aR OBER

W E ) T, BT A A EZEARES (EIC) 1233 2 PBLIRRE » R 2R 0 B o
WCEtHA L7z, EICIE, B A LF BT BT —[G T2 ERE X2 KEHOH L W
KEBENESFHER TH D, Z O TIEIET LR TREND 70— VAL S % & )2
IO AREL 72 %, X BT, R — A% W= EIC T, B+, T+ BX K
WA A > DZERINGE & A U WIEICEE T 2 DR WEBRDSAEEIC R 5, T DIMEFITIE.
EIC OFEBICAT T EIC Z2—HF — 2L — A2 ko TRt SN T a 75 28 X OB
R OFMITRINTE D, ORI EEORMBZREMET 22 2HNE LTV,
F 7o, RPEREREICR D L - EBHEEOMIE Y 2 > DM 8 8 & EB 22 A EE O
HEMZHALZ, ZOLEKR—=MI3ODEDTHREINTVS, 5 1IXFER LR
WCRES 2 HEFTHMETH 2, 5 2 ML WYHHIE & AR SR FREE I3 2 BEE I3 %
EHTH D, 33 TS & MENEGE 22 TEMc oW T Lz, 2hs
. AT E ORISR AT 2 HANER 0 77 LR D TH DB, T
DL R— b [[7] T, BEFIZFHC 1752, —a— MY B OPECEHEIRL, —2—F
Y/ 7Yz b EICYMOMHENRZHEEST 2720, 6 DOFRE TWimE & E8h2
REEL ., T=2— bV 2 EFRAEEERAOMIE. RAFA ML YO RRADREL 74 Y
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17.

18.

19.

2 YR ASFIAL . TEISHE & NuTeV 2E 1, =a2— bV 7 EELICET S GPD #ll
EDARENE ) ZEE L 72,

NICA SPD IZBF 25+ L EIG D 7L —F > o0 mBEE

Spin Physics Detector (SPD) (&, w1 > 7 TitakH D flE R fia% Nuclotron-based Ion Col-
lider fAcility (NICA) 2B 2ZHMNER 0P 22 b ThHD, ZOFEBRTIE, RMEL -
5T L BT % 27 GeV FTOHRELRIANAF—L 102 cm? st EFTOALI /¥ T 4 —T
ERIED, ZAUTED, T ORIV —F iz, Fry—E=v L, AT
F X — i, EEOCTARZE OERTHETE %, A B OHNE, Zodayz b
DFFEER. BEE T 2 HER & ER, PP SN2 EBRREZRIET 22 18d 5, Kz, Z
DEBICBNTIE, A VIEFMEDHIEIC L D, BFAEIAND TN —F ¥ - ALV DH
5. BFD I Nn—F > - Sivers B & Boer-Mulders Bd%, &EFfFFD I/ —A4> - T2 R
N—=T 4 DR T 5, R [¥] IZBWT, BREFIX 2 D0 5.3 Gluon transversity
in deuteron] ¥ [5.4 Tensor-polarized gluon distribution in deuteron | DO¥EIZERA L 7=,
NICA ORIER T — 2% HWT, A Y 1 O&EGFICRE R RS EREEE LT 5
ZEDHRETH %, KT, NV T4 = 2DZACDRBEIR TN —F ¥« P TV AN=T 4
F. AV Y 12 O TFIEFERE S, BB TFIQIFES 2 0mMBEBTH 5, BEETIIET
EHEFORBRTH 20, ZNODKFIEIN—F Y « b TV AN= T 4 CEEFE
LW, ZDI7N—F 2 I3 FRIERZEZ 2 ¥ -2 2 7 RS 5 7= D]
REBHETHZ, Fo. 7V VIUBEREIZRA Y Y 1/2 OB FIQEFEY S, B e
BANC & 2 MR EE, BiIfES 2 HERMES Db, 7 — X b Bz 2720 [, =FVF v 7
BARBVBREZRLBOFRTH S EEZHNS, NICA-SPD TlZ. ZhsoYHES:
RIS+ £ — A2 W B Mo v OSBRI X D IES 5,

A1 DNF B I 5 BEFRIKTE 2 + — 7 01 B

AR TIE, 7+ — 7 HHBEBAE R Lorentz A ERECTRT2 ZI12& D, AV 1 DK
0 V(LS 2 MGEENREMKTF [transverse momentum dependent (TMD)] 27 #+ — 27 7341 BA%X
ZRLUZ M, FHS, YA R 38 41I2BWTHRER TMD BIEEI S I L2 Z 2 23T L
WERTH B, ZOREFICELT, =L 3 — M EEKEREEOSFEEZR LTz, L
L. TMD BEEUER AR T NCKIFE T 2 V) ¥ V EBDIFHETS 2720, R RIEAE
PRFER L TO0RW, fiE- T, TMD BEENCI3aE T DR SR I 03 2 RBEIE N 2 T A B
PIFEET 2, FAlZ. CNETEEBINTIRDP o MR Y ML n IRIFET 2ITHEZE
AL YA ZAMAETIIFAETZETOTMD BIFZIER L. A 1DAAFr I2id 40
@D TMD BIBDRTEET S Z e BR Lz, T FileenIFHEOE A X D, HHEERER O &
FfRE Y 4 X b 2D TMD BEDIELWBEFRRAZRL. YA A+ 3 & 4121330 DFi 77
TMD DMFEET 5 Z & ZHHO T LTz, ME77 FAE B BRI R A 2 il 72 3 72, &
TMD B# % MOEB) & TR L 72 72 s MIAl [ Phrgrr = [ dPkrhor = [ dPkrhsp, = 0
PIEET DI EBROTE, /20 260 TMD MBS 5. A 1 D
72 TMD WREEEBSFEE ST 2 Z e ZitlH L 72, IR VNI CIAD STV B 728
KRBT 2 Z 2L WD, TMD Tl BHEZ GO e LTl T 2 85E
BEEETH B, TMD OFZEE. ZL—F Y EfE. B0 Aharonov-Bohm &5, D
IRV B RH 2 EAET I e TE, SHOFEENAFTIN
%, AV 1 DEGTFOFERMITIE. KED Jefferson iF5EFT. Fermi 5, | F « 4 4
> EZERINESS (EIC), v 7 D NICA XBWTHELTETH %,

Drell-Yan @fBIC XA TN —F > « v T A= T 4 D OIFE

N RayofEgRREGYHEE L U THEDIEATHEDDIZ, 74 —2 - b TV AN=Y
FANHD 2, ZONTE. 7+ — I DAY VRIEC K D ERSNZYIHETH 279
BTHHA AN FEN TV, £ TOTRE—AY ME, 74— 21 LT3
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20.

21.

RENLEXMFE—X >~ b (EDM) ZFEZEBRTRIE &7 2 P+ EDM IR 2 (7%
THH, BN FIEEEIZEZ 2V ZIRRT 2 -DICBEHRYHETH 5, ZHUTHL
T, I —FY « bTUAN=IT 4 0HE. IV —F VDAYV KR (As = 2) DIHE
THDHDAEY 12 DB%FIITEL, RV 1 OEBFIIEFEET %, ZL—F> - b
TYAN=YT 4 LT, KEY = 7 7 — Y VIFFEAT (JLab) OB HI#EAR % F W
T KBTI B 255, RIEZICERIZITOA TRV, RIFFETIE 02D, #Hzic7 =13
KIEE N ALEESHFZLAT (Fermilab) 72 ¥ D R v U IES R 2 FWT, Zv—F > - b5
Y AN=TT 4 A DRI IRETH 5 Z & ZHERINTR LTz, ERME L 7-EG T
Rz W72 5T « BT Drell-Yan i@f2 2 €3 2 Z 2k b, Wik 5T D IERE
7+ — 27 DB BT OV —F Y « h T UANR— T A HHADETHEZ NS Z
LRSI L, £ WAEOEEZ I 2 —F N8R, BEHE, S¥T474D
¥ L TRLZz, AU E D, Fermilab IZBWTHERIERAIAEICZ D, E1039 EER
oY b LTHEHTHZ, XHIT, P —F > bTUAN—=TT 41F, NICAD
IRARERSG 2 W THHERTRETH %, BB, ERFEMIIERFOREE LTIZEACH
WHNR W, F@ [P0 TIREMERZ EZBETHW o 28 E OERG FRMTE L 7z,
HGE TG TR TFORBRTH LM, AV 120 TIEIIV—F > « F 5 ¥ AN—
T 4 IMICEET S Lz, BT REIREZE R 28772 F o VY2 £R
GG, =AY« VT URAN=I T A PRERYEETH D, il Fa LYy
TE ORI NS,

NE ey OENIRE T
BF A Y DFEBRBERIZV 4 — DAY TRV EBHL2ICR D, ZORIFEE R
T D7D, = b OWEAEFROF S 2RO Z2RENDH D, TDTH, ERD
Bjorken Z# x TREINBMETAD— b VMDA TIZR L MRS &t 3 Xocks
BRI R D D Z L BEEITR o7z, 3 TTTHERIE D —D03, 2EFIBRE (v +v — h+h,
h: ~NFay h ORKF) TR SN S —RILTAMIRIE GDA (Generalized Distribution
Amplitude) TH %, Z O 2ETF#EEIZ, REa > 7 b VEELICHE VT Mandelstam 24K s
Ct RN I BLEETH 570, GDA FRER—M(t s— b > 7011 GPD (Generalized
Paton Distribution) £ 55 Z &M TEX %, 2016 FFIWIHT, KEK-B 7727 VY —%E
B Xk b, 2 @RI B 5 o0 T O E TR RS X 4L, EEINC GDA A3
LT EBRMICTR o720 3HITHHERED GDA 1Z, EHBRKRT2ED 7 4 —2 RO
N—=F Y DIINF =T VY IVDOGKREFZANELTED., GDAPRETEZIUL., b
OIRAEF2EE T I EDREETH %5, A lE Belle DERT — X2 HWT, HHTH)
D TEBICH SN F e Y OENIRET L PRERD - 2023, 7 FETFIE2O0HE
TIGIREF 01 & Oy BIFEE L. &ADIIEN (. $ OIS 5t BRE&DSMIHES
%, TxlE. TS DOIREFZRD, P FTFEL LT /() meen = 0.82 ~ 0.88 fm,
(r) mass = 0.32 ~ 0.39 fm 21572, BEHR O ZFFITFEE /(1) charge = 0.659 £ 0.004 fm
FOEE»SRD LN TED, BEPREIINID 2R D/NI L, IPEEREA LA
XV EEKT S, INFETENOOMIUI~Z v RPRIR SN TWzh, i DifsE
Wi, BEAOERE LToONNeYERE, A"FRYADQENBI 70 x—20 « J)b—
A OEHEEHWTIERTREICZ D, ZOTBHOSHRORENSP/FEIN S, BB, 20
R ERHRD 7NV —F >« b T Y AN=TF 4 DIEIE. 2019 F5 KEK FRIEHICH
WT, KEK DA Z A4 PISERERD—D2 & LTHF SN E L,

B TFEVERRNC X 5 7 ¥ VUGS, OBRETE

ZE Y 1 DAFB Y EFEFHICE. A Y 1/2 DTIIEE LR W IR SR EDSTFIE L.
iz nFa Yz Ao 2 FEL LTEEHIATWS, HEL 7 b Y IEIFHMERGELC
BWTIE, 20Ty Y MEe L T4 ODMERE b, _  BEET 2, ZORN2OD
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22.

23.

BRIV AR 2 THD, A7—1 Y ZHBIZHEWT, Callen-Gross BRI Y 3 5
20b; = by TRELXDWVWTED, T DOEEEBPRINCHIEZ NS, ZDT ¥ YV IVIFEME
FHERE b, 13, T TICHERMES IZ X 25D D 255, 2020 FANED S JLab THE R
HIEDBBRINE TETH 2720, BIHHNICZAY Y 11T 2 BT OFEHERR 2 Fu
TTHILTBLADEDRD L, FiT. BTFeHETF&EL 200D S HHREIRED S b IF
GO0, COMERIBISHT R E T AL F -2 B e LT, $1SAETK
RoNFo U EERZHEL TR LTEHIRTWS, &I, B EREREEIE S
21 L TEBARAAREDEND 5, UL, R EEEBEECE R TN T OEE &5
MERETHND— b VEEEDMADEAAAETE LTS 2 FETH L, ZOHET
BB - T O D IEREIREL SO EGFOBHENER 2 HWT, EETFoTr > YL
IRMEEREEL by OHER TR L7 (23], AFFET. 2 CoOMEmE O RE W Z 154
U F72CERICREZ WV e B (2 > 1) WOMPHFEET S 2 e 2R LTz, ZOHEERME T,
2005 4E D HERMES EE L L U765 R, b ORZ X L o iRIEMEDKRE S B R 2 Z 23
AL 7=, ZHUZE. HUEAEHREIRE S ¥ D I2H 2[5+ & P+ o Bl iEiRE 2 8 2
ZYPBOFLEERETEZ2HDTH S, b L. ZOEERRO TR L 1ZE R 255528 JLab
KR CHER I AU, NF o YO RICEN S, EE ZOFTRO»->Tw»
HRWEN-OOHHED b ICHF5 T2 0w d HRDTE D, Filzk ooy
PEHOREIEHFEEIN S,

=2 — bV FEFROCER DR

FHTAEERRI R X 207 RS FE e LT, —a— MY ZIREIER THOIRT
iz, STCWR=2— MY JIREIPGFAEL, —2a— M) EEEZFOZ PRI TYL
%, 2017 R E T, ZOERIF-REMICHD, chrbDdL 7Tt &2 —0 CP N
MO OF RICHENT TREMESEA TV, =2 — Y 2 EBRTIE. —RIICER
BT CIRELETFRTH D, Hl 213 T2K DG EIIK (H0) TH 2, fEoT, =a—
NY o ETFEELOBIHAE IS 2 T, BRFE 7L ORIG S IEMEICHR L TEB S HED
Hb, FHZ, =2— MV JIREIERORVGEEZD KEB T IE =2 — bV 2 JHFERIGER7T D
NEEDRETH D, Zd 6 DREE CP EBRD7=-DI2IE, fBERWRICHITHE Z Himh
WEIBETE 22 e B ETH B, 22T, R ALF—DOEIRINT—IIESL, —a—
NV REFES O WIS %2 (FRE BT X 2 A 22483 2 2 » 2 HINICHZE 2170,
Za2— MV RFERICEZERET AL 2 - LTHR L 28, L7 VRFEEL
SLOEEI AR X b, B 2HEE R W5, KT 3oL —fl2 o MEEGEL, S
Wk, AR, TRIEEMERGEL. Ly ¥ = BELO B 2 MEBROBEA 2R LU -, 2O, o
I CEBERDEAET 3 EFHELD 7 — & L i %2 g U TR oMEE 2TV, = 2—
D RIGOFRHETH 2t 7 P AVBIK SRR L2, N F o v 2R, BB
HAMBEERHTH 22T 0% (QCD) TR TE 2133 TH 50, BREEDK 2L
F—HRIZBWTIZ QCD ZIEMEICHE S FED W=, N"ForyHEERZERICLEE
SRR Wz, EEIRBITO 2R/ TH DS Q?KREL (Q? > 1GeV?), FEHEEDKEWL
(W2 > 4 GeV?) fHEETIE, BEEHN QCD & AZEHER S — b > 010 BEECE B TR & 58
L7ze TRBH 200X, 74 —72 - AR Y IOHHEIC X DSR2, Q% <1 GeV?,
W2 >4 GeV2OMEEIZL Yy ohiFerEXuickhidRan, @ity vrpL > iz
BLT. Q*— 0 DR TEDINCIREFES L AHE S L > b (PCAC) &%z L
WHER L, Zhooflr e, Mi—itEFEL LTS 2 a— FMERZED 72,

R ST O CLAE I fR AT

ET BT AHBIC BT 28BN Fa VAR T — 2 2 HWT, BEEEH as IZDOWTHE
R(EX (LO) & 22X (NLO) Ot 247w, w HiEF. KT, BTFomrBEe zh
5DOREMERD T B, Z DT, FHCZ NV —F > WD 3 — 27 OB O R E
HEDIFFITREZ VW L ZIHLIT L, BHEITHW 545 Kniehl, Kramer, Potter (KKP)
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24.

25.

¢ Kretzer OBFEARICIZ, KRESERZEHADBDH D, 200 DEFEENHEL 72> T
720 ARERHTT. 2 DDOBEIITR A DIKRDI-AEMOHBENICH S Z e 2R L, T o DfiR
MR ED TN e ZIALC L 2, /2. BREEECE FREICHRE ST B121E. Z RV VD
BRI D/NXWZRX VX —0D Belle ¥ 7 — XEBERTH 2 Z L 2IEf L7z, —&KH
12, BRRRREECIE S — b U AR DM 7 o+ — 7 AR e WD 4 — 7 RIS T A A A
FrEBEEL & JEE R B BDTFE T %0 HIZIE 77 (ud) IR LT, u B LR d 7 +— 7t
BRI E R, d 27 + — 7 HEAROIIEERIBEIE T H b, BRI N Fr > D7 L —
N—IEELRET2-DHHTE2EZbNS, ZZT. TXYVF v I Fo @
TH 2 f,(980) ZHNT LT, FBEEL D 2 KE— X > b ¥ BB O R 2 BRmANTR L.
IXYVF v IR YONEEEEREST 57-DIHHTES 2 2R E8, NFR
ORI, CTAFETEICLEP R SLD BT 3 ZHEBOEF - BEFAHEBICBT
AZAR0UEREHWCTREXINTE 7, 2013412, Belle ¥ BaBar 23IEH 1K E B WY
PO T — &2 2@ Ra Y (1, K, p/p) W& UTHE Uiz, BB OIRE, fiE
L7 VIEEMEGELIC B B K TR E W2, JHEEE X MR LY —
I BB DOREICKRERFEEEL L7206 L, BT AE Y OEIEOREICKY) 72 1% E % B -
I, E73. Belle & BaBar D7 — X DR O RN EMZ/NELKTEHZ e E/RL, INH
DEBFEROEEMZ /R L 20, F72. 2016 FICEBEMFEB Y L TKEK IR L 72K
Jefferson BFZEFT « LA B Sato K ¥ OILFEIFFEZHEEE L. Monte Carlo % W/
W RERE R DI ERZE 2 52 L 1§ D BRI % o — R 2 NFi L 7= 28],

Fermilab {281} 35T « EF5 1 Drell-Yan @D 7 > YV MR MIERFREE O B 3T H

A¥ Y 1 DEGFIEHT B REEREBSTEE L. ZOFDY A4 2+ 2 ORGERIED b,
Ly, THb2, ZNHDEBIIZ +—2 L TN —F > DT ¥ VIR S— + U OB T#R
TN TE 3, by 132005 F12 HERMES 12 X I X7z, HIEBRELKE W=,
FEZHIED JLab TITHON 2 TETH %, LA L. JLab EERIIIEEAIK =\ Bjorken 24
rHEBOWRTH D, K7 +—27 DT Y VRGOV TIIRIE T Z 20, KiZ, &7
TRE L2, AR [doby(z) = 025D FTIUIHERBK Y + —27 DT ¥ Y VREi%E
BERLTED, BT ANF KNS X 2872707 Y VA U IEG B OIFEZ RET 5,
ZAud. Gottfried SARAIOWNDIK Y + =27 3D 7 L — N—K{FE (4 — d # 0) Z/RL
7o 2 EWZHMY 5, HERMES SZBR Tl [ dab (x) = [0.35£0.10 (stat) +0.18 (sys) | x 1072
DELSNTEBH, BRBKIZ +—7 « TV I MBS FET DI EZbNS, ZZTAHR
HETIE. DR MEAE. R I +—7 « 7 Y VRS HEI%UE Fermilab-E1039
FKERZBWTHIET 5 Z %, BT - EHFG T Drell-Yan #8fE D R ¥ > IEXIFREE & BEGRIIC
FHFT 2 Z ik DIRE L7z 28], HERMES BRI & 2/hX W Q? fEI (Q? = 2.5 GeV?)
DF—REHATE 37 > VILEM T [@2]) %AWV T, Fermilab EBRD K &\ Q? fHIKT
DHBEEZETE L. ZHZ AW T Fermilab [5 T « BT Drell-Yan 525k D IEXTFREE & 5K
720 T Z°T. Fermilab-E1039 EERCrEER. FHRMEG ¥ — L4 & 7 ¥ YV OUVIRMRE RS FREH
ZREL7z. 2D Drell-Yan WiHEIX, BT +—72 « K27 +— 27 OIERMOTREE
HFTFO T ¥ VB HEROE TR IN., ZOWHEHED T >V UVRMIENFREITE %
ThHols TOER% Fermilab Drell-Yan iff 788 23 REREHENC WV, FEEROFEIIZ AT T
Tayxy b EHEERTH B,

J-PARC 1281} % HEfttif1) Drell-Yan i@ % FH Wz — &b — b > mBEE D 5E

INFTHTFOREBEENL. HEATTEBIRE D E L TD— b oM E e X
T&7, LaL, TR YORME, FHCHLEAES R DS ORI I3 510 510 OB
FRDATIRTH 5728, 3 RITHEER-BOMGEIEAATON T WS, 3 ReEER-B R
Kb D LTt s— b >0 fmBE% (GPD) 2% . CERN % JLab 7 & HFR i
MR CTHFSE SN T WS, TNHDREL 7 P v — A% LZERTIX Rffay 7
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26.

27.

b U ENEL & PR ARG R W T GPD OIS ThiIiTWnwad, Z4Uzxf LT, J-PARC
RE DN K u UNEIREIC B B GPD IR ST Wi o7z 22T, AR
J-PARC @ m HflF ¥ — 2% L7, Y Drell-Yan 18212 & 2 GPD O R 18R
L7z 29, GPD & LT 2208 BMP2001 ¥ GK2013 ZFH\WT 7 p — ptpu~n OFEMH
WHEZEE L., Ch e dESMRHE, J/v 250D 2 —F U ER, 2oftioNy 77
SURZHEKL, RIEEFEEARY PAZRRZ Z 212 & D PR Drell-Yan @226 E T =
52 %R LTze TORINE JLab OFEERERE v*p — ntn OMIEETH D, JLab EEROD
AT DI TH 2 DIz LT, J-PARC EER TR TH 2, £/ 2 =0.3-0.6
WIRENH 2 JLab EFR X D /N X W il z = 0.1-03 THIETE 2E VWA HDH, 2O
DEBIIHMAITH 2, nHEFEL—2 LT, 2020 FBOEEFHENF O E—L4 5
A VEFEHT S, 2O —LT74 YOEBRETEICESN Yud =7 b2ib b, ZoFEHMX
F v — LN FURHTHEN., COMHEBOELICI 2 —F VHBERBE TSI LI
X b GPD EERDIR[REIC A2 5 7=, E50 HERICID 2 TaIEI 2R L7z, J-PARC N K
0 VYO 7 R TR R U 2 OFEBROFEBUCIANT T, 2019 F14Z Lol (Letter
of Intent) ZH2H L 7z,

RS AL X — AP Y RN K2 XV F v 7N K v ONE SR

Gell-Mann & Zweig D 7 + — Z 8Nz LAUE, HFREFIE g0 NV A 21& qqq DREZE T,
LA D, B 20X qqqq R qqqqq ZFFONFIEZ XY F v I nRFu vy e MEn 5,
2004 FLUE, =X Y F v IR YOFEBIHEADPEOOMEZINT VWS, LLLRDVS,
HEDNRQ DXV F v 7RO2E, HE - EE - A > OGN R E) &
TIHELEW, 22T, BT RLX— 1 Fa v b BTN QCD %2 AW T NERHEE
EERD, XV F o3 0RHET S I BRE L7 BOEE, BEEG QCD I L
. BT RAFX —OFH N R a v RN, MR + — 7RO N— K727V —F I
FoTRIZED, N—FEI7+—2 N —F VDERRTE2EERB T2, W
HFEICH LT 7 + — 73RN T 2 & BRI REINT WS, ZOFHEANC X
. 2O VRIS a+b— e+ d DEIHEZ, BORICBWT, nepcq 2 RIGICES
FTEINFaYHNOERTFEE L Tdo/dt ~ f(Oem)/s" L,n=ng+ny+n.+ng ERT Z &
MWTE 2, ZOMERTHNE, BNL X JLab OFEERCTEBICHIEX N2, ZORHENCEH
L. EEHE 7 — a2 O TiRREL &N A R > ONEREE % X % 0] EE
PRI L 7z0 N R r 2 HIEIRE TR 2R = oL —fHI8 0 S B EER QCD 23(#
TELZEIANF—FHHET, 37+r—2REL NS A1116) RFZFVF v I E O
eI Nd A(1405) DAERMHEEZ RED, ZOEVWEZHMAN B3, I DfER%Z J-PARC
EEBEE L HER L. SEHE Y — A2 HWEEBROARERER L, K, FTLI1ZZD
FHEAIE FHWToN= Rlaong R AU D EERER & O IEZ TNz, FERED
A1116) X3 7 4 — ZIRBE FER VA, TFVF v ARy s A1405) 220
TWEERAENKE L, BRTHEREST 2 e pR#TH o7z, LL., ZRLF—0
RELRZITON, 52007 +—TIKED S 3OIB{LT 20 ED 2HKNA SN, &
DIFFERR R % 3 [BO) ICHE Lz, 5%, JLab-12 GeV OEERD Th i, #EAh T34
PHOWEZXYF o 2R Yy OMENERT L EEZIONS,

IXYF v AR arOlEEE

WTE, TFYVF v 7 ForOEMAERINCREXNTWS, ZoM@mNEde LT,
WHEOMBEREDONRNB Y (q7, qqq)s TFVF v 7 BEREREZFONT. NFr Yo+
REE, DDV INEDREEIREE AR TR LR DDNH 5, T DRI,
HFEBREEZFERT 2RI X—Z—DETNTED. ZN6 DRI Fr v oNER#EE
PRS- DI13NFT LB ENLTFERE LD T LS E 200, BENKE L 2 WER T,
NRu GRS 2YHE Y LT, FEREBOEEELRH 5, A lX, =XV Fv 7
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28.

29.

AR DFEMTH 2 255 —FMT £,(980) & ag(980) D 2 KR %R $HEEE % W57
L7 BT, BIRIE. 27 4 — 7 BNC X % qg AT fo(980) DIRWAHEANEIC & 2 IR
fo— mn ZBBATE S B, ¢ — foy[@] °2IETHIBIE (f, — vy) OIS, KK 5
THIREEPEIRENTE 2, HAEELX, H2REOTIC 2RO Fr U BEEL T
WAEIGT, LA FEGFIBTFEHETORBRTH 2HLRTOICHVWSON, BE
2 IR, ~NFeyaFe LTORMIKETH D, #i0aiul, 7+ —72
BRICHRI N HRBEEDONR B Y TH S, Firld, FERC X > TREI N fo, ag D
HREEEEBEHWT, £3 fo L a D KK 88 (X, X,) ZatE LKER, fo OE
BERBREL ao FHEBHR/NZWZ DAL 720 RITL fo-ao IRE DIREITRE (&4,) Z a3t
"L, BES OEBHRIR B L 720 FHT. & & | X5 X, | DBEFRZ FNTAER | XX, < 0.4
PRSI, fo & ag BRI KK D FRETERWI EADhotz, ZHSDERICED,
f0(980) 13 FIT KK KB, ao(980) lZZ LS, DFED 7+ — 7 OFFIRETHZ2 L ER S
NBZEEHLPTLTze TNET. fo & ag ldMAHEIC KK 7 FIRETH 2 » 0T
D o725, Tk DRERIFZZAUTU, f5(980) & ao(980) DPIERREIEATFEITHT 72 72 LA
527,

B WtFeiiag o R & BB AL

KEK ¥ SLAC @ B H 7R IE. KEICERINZBHRETRX Y « F ¥ — o001
R ORRBESIC X D, NT - K FORFMEDINZTANR, FilzkhFE2HER L TE,
Zh oozt T. BHRETF K BHEFOMPMEDIENZFER L, /A - 25 1 [BEER DO IRFE
BITOREDBREZET 2N, Z0SHIMAT, Hil-hFxyFo oo roRR, i
PRI ORERIE R E N Fa VY2 B N TH EERREEKR L2, 2T TOHERN
RreFew, IEBOFH, EERNTFIE DK - 28I & Z OMEE, N Rr Yot
FREE, WRRABEEZ Y25 E L MR L. 928 R— T DF@ X The Physics of the B Factories &
LTHRRLE B, ZOMEFIX20144E7H 11 H, TCP XFMEDIENFE R D & 50 4F~
Belle 5% & BaBar 325k, /M - 28 [ BEGRSZAE DR 2 LR~ £ LTKEK 256 7L
AN Y = RSNz, FEFFIX, ZOMYXOH T, FHCEBOMHICHF G Lz N Rr Y
DB, TN FTEICLEP R SLD itz iz, Z HEFHBOET - B3E FH
BICBIA32 N e Y AEREZFHOCTHREINTE =, 2013412, Belle ¥ BaBar 23 IEHE TG
RO D 7 — &2 %2, BoARo Y (1, K, p/p) i LTHRE Lz, %72, EDRT
ANF =L BN R Y DL AT =L 2 QIVEIE 78— LT, IR RBEIR D R
JETEBHC7 o7z, Belle & BaBar DE/LORIFILF —13#) 10GeV TH D, LEP/SLD
D ZBRHEBRCIIKRE L BELED, WRRERDO Ry —V v 7O, 2Fh Zr—F > Ol
WREE DI 2 B ARSI o T2 BT ANF—BEA A VRINCE BT 54— « TN—F >
7 A DFER L WE OB, &z a ¥ —(FilGTRIC & 252 U RIFEOFIC X
IETE R A B D BEA R R TH D, B R FIIFEHERE Z DA HICB W T S K= < EHik
L7ze X512, BHETFHAEMRICBWTHE A ZUBREREHIE L7221tk b, il
DRI TA D A 7 AEER D 8 — b U ABEEDERIATREIC 2 D, FRCHEE TR Y
YERWEGTAY U EEOBIICREN &K E 2R 7 Lz, diX B2 T, 6 DR
ZEEL BRI L 720

GPD & GDA ZH W= X V' F v 7\ K1 > O NS E R

IXYF v 7 RFayBRERINCHE SN TVED, EABERICZX Y Fv 7 L%
FonE 3 2I3BITIRZ L, HEPHREIEL EOYHETIHM LIV, 22T, &
ANF—RAE Y FETHIPEA TV S 3TUTHERBE VT, =3V Fy s akrYy
A O NERGE 2 ER 2 2D 7z, N Fu v ORERZ 3 RoehEBI i —i (b < — b
> 7711 GPD (Generalized Parton Distribution) 23% . Z® 3 XItiiE B & 2225 577
TiZ. "Fary s bEZI T4 —EFHINTVWS, FAZE, CZOMAFEELXFY F v 7
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30.

31.

AR YOREIRHW, "Fr YD 3RTTHEEZHOPICTEZ8IRED, =XV F v 7
DEIDDHENTE S Z 2Rl B3, BARRNCIE, #AMD =+ >3O
Ko, WIRRFORZ W Q> DIRZ TN, XYV F v 7 RFHEIBNSI133TTH 5, i
7 — 27 OHBEEIE. MR D2 R 2128 ZO5ME/NE W o FEIBICREIT 5,
B TFEn =2 & 3DGE. FELLMY + — 7 9 mnEED» 515 o/ m HiET & &
TOMi7 + =27 0MIC—HT 22 e 2l L, THISNST o7 4—2 (n=4) &RV
Ry —2 (n=>5) "Naroffiz +— 2 nfiznRLl, £k BREFOKEWQ? 1HE
BIZBWTIE, BEERN QCD OMEEK 3R 2 W TR 7282 5 2 itk D
IXVF v I RBHEEZRDOFLIENTES, L2L. TFVF v IR YORBRAL
ERFIIEROEEFRN E L THATERV, 22T, GPD 2HlE 3 248 Compton it
D s-t RXGERET D 5 2 eFitafE % W THIE S 5 — L0 AiRIE (GDA: Generalized
Distribution Amplitude) ZHW2 Z & 2R L7z, 2 EFBEICEB T 2 HEMEAY N Ko >xf
ARz, BEEGIT QCD o) & IHEEIRIE GDA ofie LTRDL T, D GDA ZEE»
BIRDZZLITED, ERININ R Y ONFREEIC OV TOERME SN, R
TlE. Belle EE2 & THIE SN2 2 HTEEZ VT ag(980), f0(980) REDIZF YV F v
7T ORE RS Z e A TE S 2 BHEERINTR L,

HESTHAEIC & 2 A(1405) D NGRS fRAH

Bt BT ORIEIRE, ZDMAZHDOANY I > OERIZX. qqq DI EIE L 7z iz
7 — 7 BENC X DT E 25, A(1405) DEERICOWTITERE: KX BRS Y
DHIBATWS, ZD7d, A(1405) 1Z KN O FIIHEEIRETH 3 L PRI TWS,
FETlE. K DRFRICHEET 2 K P TR PO FEZRBRIFSE AT J-PARC 72 & O JIHE 5 i
RTHRINTBY., TOEMEL 25 KN O FIREEE LT A(1405) OFEEIX. %
TR INDZNEHETH 5, AT, A(1405) DRSS HAENE [A(1405) — Ay, Xq] ZH
W, A(1405) ND KN HIEEIG TH 2 HEEPRIETE, D FIREETDH 2 0285 DHH
MTED Il B, Ko, ZOEMBEMNERIIEIERTHS7-0, KEROKE
DI X D ARSI R E L ER D, D FWIED» a7 Mo T+ — 7 JIEIREE R O 5% Xl
TEBHLEZALNS, £ZTC. WEHTHEIEDEEEZ FHWT A(1405) DEEE ZH#HN T2,
T3, HRRICHBT - AU A UHREPRED L — TR EE R LT, A(1405) — Ay, Xy
DFAFEIEZFTRE L, FAERIE L A(1405) HEE & OBRZHERANISR Lz, KIZ. A(1405)
X ¥ OREERE A(1405) — 73 OFREEIED HIRD ., 78 OEEEN 0.19BETH 2
Y &R, X 7 FREED A(1405) D EEMMERTRWI e 2SI L, £, 18
BIRABRIE T py, Ty, OHIEMEE EFERAEZER LT, 205 DMEE A(1405) HEE L DB
RERLU7Tz. SRR IEMEICHIE T wiRngy, BIRE RO EERE & BlERETE % g
THZEITE D A(1405) DEEEH 0.5 KD b REFVWHERZHE . o T, SRR
5 A(1405) DEBEMKBERIZI KN TH 2 Z e Z#HL Lz, F/2. A(1405) DEEDS 1424
MeV & 1381 MeV TH B5HICOWTH ., FRIELEEHE L ORGREZ R LTz, IEHRES
B2 DET 21213, EVESHEE CIESRRIEZ RO 2 083D D, FRD J-PARC FE5R
WHARE L 720,

HADOKYBLOFRK L R — b,

21 fHAdICZ2 b, HARIZEI SR RS ERE D I#E s fia: J-PARC, KEKB & RIBF 25E L.
RCNP, ELPH & ¥ 312, Zh o DFEERZHMHE L TZHMIC R e VR FZE O
REeHED L Z e DBAREICR o720 Fz. KRAGTEBOMREICOWVWTHEFELVWEENH D,
STERYIEY SR L2, T, tHEUCIX LHC, RHIC, JLab, GSI 72 ¥ 0 32 E S5 i
BB D, IS DR E W RS HROMEZE XS L TWwWb, Zid
DHEBETREMINAYHIZZIGIC D> TW A D, RIS E 1Z& H O 08I 5
RTEHE DM OMENIHEA TV WAREEDLH 5, F72. J-PARC < RIBF 1X%4¥]

14



32.

33.

DFHMH HEHET20ELUEDLDRoTWVBE IS, TR TITHOI 2 YFIZEE
L THMRRIDRETH S, £ T, BYHZESORRZICL D, HAOKYHE O FERIFSE
FHHIZ F Do EEFZ 2013 FIMEK L B0, SBRECREZAMELZ R LT, ZOWmEE
E. REERYIE, BB, NA = AL YRR, NFa Y 5
IANVF—EHA 4 UEHEICL2YHE, BRSOV, ZYENFRIC X 25, 5t
BV OR T OET B2 E8LbDTH S, 2. ZOUETHE 2021 FICHE LT
[EH, 25 DFHXDH T, RIS TG OHEICEHIR L 72 TFHEHT T, X
YRV EBHL, Kb s— b oM. REGEEZe L7 > - BBTeEEs
FUOBGT - G FEZRICOWTHRH L. TNOHERT —XDOUENFITIC X > TIREX NS
i S — b > DB DIR ZFHH LT, 72, BRBERROMBIH Y SR 4 2 b shERT
FOBRERL. TR YD =¥« AV L HIEAEFREAD DRI OWTEHH L
770 FRHZ. T A Y ORRZRET 2701213, MEMESREOFSE2RT T 32 0ENDH
D, ZD7=0D 3 RITHEREBUE T LTz /2. 20 OGERBUCEI S 287 QCD %
BREANC X 2 HERHYRRRIC OV T £ &, RIRISFEROEERETE (CERN-COMPASS,
RHIC, Fermilab, KEKB, JLab, EIC, J-PARC) Z#/ L 7=,

BB D Q* REEAOREMR e FEa —F

Belle EE{ 71— 71X 2013 FFi2, TN FTOD LEP/SLD 7 — & & LU T & W0 ¥ O &k
FE B ORIERE R EFHE LTz LEP & SLD & Z BRICHYS § % = 1L ¥ — Tt
BEEE KD 7225, Belle DELRITAILF—110.58 GeV TH 720, WD 27—
V7 OWNDIEREICI D, FID TN —4 OB ERD 2 Z e B TE 3 e HifFEh
J2o AT =V Y 7O ZFLHR T 5 DGLAP (Dokshitzer-Gribov-Lipatov-Altarelli-Parisi)
HRERE BT QCD of#EXE2 G5 a. BB TR TH D iz <
ZEDTERN, T, BB W@ 1oL ¥ — o R a Y RISDFTIEZ I H
7o b, R TEERARIZEZ 2P, Z24—2 - OV —F > 77 X<vOWHE, BTFRAE YD
IR ST o TREARAIRTH 5, mTANF —FERT — X OuFEHIEITIC X 511
T XN BRBIRNE, —IRINCN X VI R — 27 — L (Q2) ICBW TR X TE D,
Z e —REDPBELZE T ANT - RIGTHW R HEIIE. Q* DR — LV REZE
BIDREDND D, D Q* FRIERINFTEPHEMALEDHEIMEHL TWBE2, —
PRI TWSE a— KPR WD, BAWCKHI— REMERT 2RRICEEDN D - 7=,
BEFEBE 2D DGLAP /5N, BEREREE D Q2 ic X 250 & . FEIE & IR O FE D,
ERARBYDOIINF L1k TERIN S, BAZE ZOoHEXEZERICOD
K < iR < BUEfAE %, Euler £ ¥ Gauss-Legendre iEZEMEIC LTI RT3 Z Ik W R
L. @®FEa—FEHFELL, QCDMEERN a; DBEHRIEX (LO: Leading order) & 18
#) 2 2XIH (NLO: Next-to-leading order) % & ¥ DGLAP /2 O&UEM 2 — F 2t L 7=,
ZDa— RefREim B WCHREL, —ROMAEIFHTE 284 V2 —3v + |
WA L7ze 2Da—Rid, N Fa Y AMEMEOMERE ERT — X O, Szl ¥—
N EFa YERKIGOFERIZ AV S, AFEIEE T 1L X — R PR T O FREIC
FHE L7,

BHERANC X % CDF 2 ¥ =y MAEREFHR OISR

20114E4 A, Fermilab 1% 1.96TeV D51« KI5 TEZ2RINN#ES Tevatron @ CDF FEERF — 2
DEHERAICIEEATE R WAL Lz e R L. ZOHEIE Physical Review Letters
106 (2011) 171801 IZHEK SNz BT « KIBFOERIC L o TERSNDEZ W E 20D
Jxzy bEHHHEIL, MY 200 2y hOAREHEEY L TURLAZE ZA, 140 GeV 7HIF
WAEHERRICHII CE R W E— 27 2 F R L7, 2D CDF OFERIPIFRETH 372D,
ZFNPEHERAI DN THITER W L ZHRT 20BN H 5, WD v MMEAIC
Z. WHPREEDIG T2 KIGTNOREL R T L —N—D I 53— 7 KT % — 7 RV —F
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34.

35.

UG LTED, ZhHD = b YO FNEEIE DA 2 IEMICHERE L T LEDPD
%o 2= b UDBHESGTH B WVIEKGT OESEDE|EE Bjorken 28« TR XN, FiC
z = 0.05 ~ 0.1 f\HED D MBEEAY CDF EERFERICHE T 5, A ML P74+ — 7001 s(x)
., fER=a— btV HIEMMEEELICB T % ptp ERKIETRE S L s ~ 0.4(u + d) /2
ThHBZePHLNTVWSEH, 0D EROBERIICHEND 3 Z 25, HERMES 55k
WKEDRRINT W, AN ZD s(x) DAEWD 2P =y PRFUTKIETHEZ RN
¥ 2%, CDF Of7ifnwy — 7 g Tl nwhy, BEELRMEEOZLE R L=, CDF
FUEIRRIIWHEREIE D 2B DM H 2720, WHEBOZLIHEROBIICHE T S,
ZDZ s, CDF BEHFO L s(z) OFNEWITGER L TW2 Z e 26 L7z W
HRNCIE, A ML YO 7 4 — 7 5 mEEEERIN R 7V —F VR IGEEE (9 — s5) ISKE T
BERET 3, BHERA LYY MIERS Q? DR 7 — LR YL BRI TFHNICEET
2D H B EZLNTED, s(v) DOMIIFRIZ. ZDERR A =X 24 ¢ B#§ 2 Bk
HLMETH D, ZOWITHERZHRL BRI ICHEE LA, ERZA0 2 HRIciBE»RE
e d, MERREORAE L EENEIRD LN DEEZ D,

FREEES 0> S8R D A (2940)T O

Belle®® BaBar i2& D, W/ =720 NFRVRIZ, WDHDZFVF v IR
0 MERHRE STz, ZD—DIT A (2940)T BB D, T ¥ D* HET O T IR
TRV EEZLNTVWS, L, A(2286)T @ D EIEIREETH 2 AJREMED B D |
Z ORGEICHIRD R £ o T\, ZONHIREE ZMEES 5720, A.(2286)T ORGSR &
SRVCAHBEAERIC X 2 Z NS Z e Z2RRE L7z, 3. A(2940)" — A.(2286)Ty D
SHEAEIRZ 0 FREEBANC X DEHE L, RADHEmTHZ R L [, ZOFETIE. F
5323 ND* V=7 DEZZZ, 7 —IAZEMCER L TERNMLET o720 AREIEAN D%
Hix. ND* v—7H DRG0 6 DEFENIKE L D*, A KU ASND* THRIHIZ LB
INE Do Tz A(2940)T & pD* & nD* OIREIRETH 2 E X, ZOREMOZEAL
72 (JAc(2940)7) = cosf [pD*) + sinf |[nD*1)), $EHIIRIZ. ZOEEM 0 & AL ND* JEIK
KFDOHEEIRES Y b AT « RTA—KXNTREMMET 272D, THHDNRTA—XDH
B UTHEFEOMRE R Lz, BIZIE. 0 =10°, A =1 GeV DIFE. FAEIEIX 84 keV
THolzo RKIT A(2940)T — A(2286) 77, A.(2286)F 7070 DIRWMHEAEIC X 2 H
BUZOWT S, 7 FilEz % 8 L CHRIEZ HEmAICET R L B9, Z ORI Z 2 BFEiE
2 AL(2940)T — ST — AL(2286)T + 7, AL(2940)T — X077 — A.(2286)T + 7,
Ao(2940)" — BF7rY% — A(2286) T + 7070, A(2940)T — pPA.(2286)F — A (2286)T + 7t
TEZ, B2 DFHBEOFEGZHSIT L, FHI A(2040)T — Som — Ac(2286)" + 7
DHFEGVREL, T p PG T 2HIEHATZI2HRETH o7z, ZOFRERZIESA
QeHy FAT - NFTX=RANDBE L TRL. BIZIE. 0 =10°, A =1 GeV D
Ay BRI 4.9 MeV 2 o7z, FR, 2o oMERFHERR  ERE: otiic L b,
A(2940)" D F YV F v 7 IRNERGEDH S 22272 5 IR X N 5,

RS D 7 5 A & —HHE

Z < DFEFRATBEEINC Lo TididE b, Lo L. HEH 10 HEDFE B X VL EM
hHEEN T A ZER I, BEIOMEN 2 IEFICE VWS 2TAETRSHRWIRD, Sy
TR L WD 7 AR — G FF O T RDMFET b0 R PR REINC U 72 RIEHMRL
BLOD FEERD R & IR R FALITN U TATONIAGR, 7 9 AR —EEZ RO FRICH L Th,
REIBERIE Y o — b U AR B DIRFEAEE L 72, 2009 4F *Be DRLEREIBICEI LT, BmHY
WIRFR DS R #E 72 A5 SR DY JLab OEBRTHE X iz, MHEEEB DR F4HIE F, @ Bjorken 2
B 1ot s 2 E |d(FY FP)/de| ZIRFREEEOBEE LTRLESGE. 3He, ‘He, 12C
Y IRTREEENRKE L 251> T ODICRFREMIEDEENZ(L L TV ICH LS
3. BeZFEINSDOMIEX DIEFITRE W TRER) EBRERYL oz, AHIETIE.
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36.

37.

Z DFERDIBe D7 T AR —HIMNHE (~ 2a +n) 2T 2 2L 7z, W OBEER L
7 7 AR —HE Z R T X 2 KNFME D TEI % D TR PSR IfgE L 72
[ED], JR TN ORI FEE R & B PSR OB AAAE S & L TR TS
BB ETR L2 25, ‘Be DFEREZHHTE 2138 Ff BIRICHT 227 52X —D8hR
WBREL Kol ZHIE. BFRNICYZ S92 X —#iEEEioe LTd, FhzMiET
BLGE, BB —REESHE REVERPILRWI LICERT 2, L2l 7
TAR =T K> THEL 2ETRENDRAMRKEEZE B TIUX, 'Be DEFERBRITHE
fRTZ 5 Z 25 L. "“Be OMEREETE £ 7 7 A X -G DBARZR L7, Eo T
JLab ORI *Be D RFTNZ 7 A X — G BERLTE D, SEEREICXDZETOE
FEHEHBE 2 B DR H O DI o2t TR 5, A DM RZZIT T, JLab DE
$#12 22 (JLab PAC-35 proposal, PR12-10-008) 1227 7 A & —fft5E® B #Y % N X 7= FZEa7E (ki
DHEA T,

AV Y 1 NT DRERLEREB DO ZEE T & 7 > Y VRS — b > B

AV 1DOARBZE, AY Y 1/2 DL FIZIEFE LR WRBHGE DI EE T 2. R
MR EE FIRIEFMERGELICB W TIX, by DFT L WEEREEDFEST 2 Z e HIs L TW 5,
AR TIE, NRR YT UYL b, ZAAETIHEHEHE T, NPy OEHEE X
B YR MVOMAEDORIC X D IEMEICKRD, G @) 12K L, ZORRIE, HimE
BTN YT VARHEL, 2005 4 ODOREEREZ EMEICE 72D 12N
THb, K2, AV 1R, FICEETOT Y AEER 7 +— 27 « 7 —F > OHHE
THRS 5 Z 2 HEIC, 8= b UM ORELIFGE 21T > 72, 2005 4, HERMES 12
X O WD TET - (RMER FIEEEEEL O MERI R b, 2HIE SN0, Z DRI 7 + —
T DT Y MRS E DRRICER T 2 S Tl b o 7z, 28— b VERICFHIX
N FHAL ([ do by (z) = 0) Z21fi 7 + — 27120 L THWT HERMES OfER 2@ L. &
WRT VYRR Y + — 27 R D+ — 7 0 tizi57 [, 7 > Y A mhss A BB I E R AR
NR=brYeRBNFB Y TERINTED., ZO5MEAKD Q* X 7r—VREEIX, IERME
DGLAP AR k> Cididan 3, LA L. HERMES OEERETIEZ. 2D Q> HELRH
R ZENTEDFEENZL V2D, DAEBOERELICEWT Q? % HERMES 77— & D
FETH 2 Q? =2.5 GeV2IZHEE LTz TOMRERNS, ARRNKZ +—2 « TV VL5
i [[ dz (8071 + 267d + 575 + 675)/18 = 0.0058] H3MF HNT=25, ZAUIHER D EGF 1A
TR TEX W=D, B A3HGBIHESINETH 3, Bonl-RlET >V VR —
U, RO —F =D FETEBIRICA Lz TNET. ZOOMHIEEE
Lo 7lzd, FROERRRE. T QCDEIHAE., ~F o U HEENC X 5858 e iR T %
5dDDRRoT, AFRICL-> T, BTIAF—FHBICB2EETFORAL U HEED
DT ERNTAIREIC IR o 70 FEFR. T OIFSERER Z VT >KE Jefferson fiff9EHT (JLab)
THEFIELEROIRRED 2 X4 (Letter of Intent to JLab PAC-37), 2020 FAHIXITITHE
ERDBHIR XN T ETH 5,

NRa Y RSEHMBLZ—&to— b >t e BBEiaE

2008 FERFE T, — b S— b 1B (GPD) 1X. L 7 b U IESS R Ic B 2 %
AR > 7 b UEELIC & D IRFEASETE LTV s, L L. J-PARC % GSI-FAIR 7% &
D F B UFEMIERICBE VTS, GPDAMIIETE 5 2 & 2HERANT R L7 @], Z D%
T, BZALF— "R UREfRae+b o c+d+eZEZ. FlZc & dIXEW AT
DR EVMEHFEE R R OEEEE X /2, fIZIE. N+ N> N+7+B (N #&F. 7!
NAFETF, B ETFH50IEA) ORICOMIHEIC, T HED GPD %106 AT
ANDER GPD F 5T 5 Z e 2SI L. GPD O HLAIY72 FERETA % F W CRUERIC
N+ N — N+7+ BOMHEZFHE L7z, N Fa Y RibZ AV 2 FRISEHES K E WD
L. V7 M URIDE B 2 EE R, #1213 Efremov-Radyushkin-Brodsky-Lepage
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38.

39.

BHEMEIN S —¢ <z < & (23— b OifFIEIL, (IEFRAT X —X) il
DO TEBREDL D 5, O, N Fr SRR ey =7 b OnJgEE %A
. B2 28505 GPD BWSE T X 2 AREME 2R L2 i CfifE2 B 5, Kic, = R+
v — 2k HWEEHE DML EIRE L B3, BTEEEF DR e > OEEE-H.
HEARN Vo UHEERZ2EE T 2BHW T, 28Tt LX —RJIEEANDIEH EE
WRARETH 5, EEHEBRITO N Fa Y RIGEETIE, N0 R a > O3l
HEICHEESET 2 EZONE, ZO/NI VAR, FAEETh 213 A CHEEH
EIHZekE@ETIeEZLN, INEQERANELER, BT - B~ e T - BT
SOGOWIHAELL ZE D, ZHhEEBHET L ERT 5 [T =oya/(Aonn)]e BTE—2L -
TV F — OREZ RS DO IR oo — R 27 — ik E L U, 0% h IS5 5 3
NRBRYDRT—=H/NE L RUE, BBAEIIRES RS LIS, ARIFFETIE,
BBEHE O r HiEF v — 2 @B E & JR FRE B ORI 2 HERINCTHIL 2. Z ORER
1Z. CERN-COMPASS % J-PARC OFEE CTHAIATRETDH 3

JLab, RHIC-Spin DGR % B % X 72 Rios— + 99

BTFAY Y ORFEZRET 5 7-0121%. FEEFEE%Z QCD OEXMIEEZ &0 TR s
52 W& DRSS — N OB EMHICIRE L, 74— 7 —F U H S A DE|
ERRDZVENRD S, FI T, LMY BTIEHERELO 2 U IERFME A, . R
MG T « B FRIED © PRIFERICE T 2 XV IENFME D EERAEE D S iR
NR—= bVt ERD MR T EDz, DN TIX, JLab, HERMES, COMPASS @55
FEHR  PHENIX O m HEFAERD 7 — X 2 & THNT L7228 LW B, 2 OIS
X o THELNTREMS— F Uit 3 282 %, Hessian B2 HWTITo72, 20D
AR, JLab @ 7 — X IIKZ WV o RO RS 7 + — 27 D53 % . HERMES £ COMPASS
DF—=RiEr =011HEDRMER Y + — 7 DAERET212DICHENMTH S Z e naho
720 x = 0.05 13 ® HERMES ¥ COMPASS Q&G T 7 — XI21E Q? DiEWIC X 3 %R
BHH, ZTHIKEFV 2 FHBOREM L —F D HBIETH B BB L, X512,
PHENIX OFEERIZ X D RN —F V5 DOAREED DU NI 2 e ZR LTz K
12, Jefferson BFZEFT DRFREER E07-011 78 7L — 7 U RAIC BIE $ 280 cE H L. RHIC
B B84 HFAERT — 2 D& L FEEBMET U7z @5, 2 O aigEi@fic, 7 —%
RAE 2 ~ 0.1 TR TN E <0 REWIEE (x> 0.2) TIXIED D MICR 2 T e 2 5 2%
W U7z 74— 270 D —RE— X > M 2BUFEETH - 7205, R L —F 01
BABUCEE L TRERFZICAREEDLKEL, = RE— AV IDPRETERNZ 200 o 72,
FRXN 2 E07-011 FEERDRIRGEREL g1 DFEENIEF /NI W, BHEOEXKIEE
LTHEG TR N—F B HEDOMEPRETZ S 2%, ZOMFRICE > THLDIZ
L7o F72. ZORIRIE RHIC D84 HEFAERIC & 2 Rk 7V — 4 > 3\ DHlIR & [F
BETHSZ%/RL, RHIC ¥ JLab @75 — X IXR 7 )V — 7 > A BB DR % 7
BEICT2Z LML,

J-PARCIZBIF 5 EmT ¥ —Fa Y

JRFRUIET & ST O BHE TRl X 4L, R TGS B D 77 B IS MEN. S /- 5EE
B o0bHbd, LML, ANFuY - - FEFEOREAEHEERHTH 282 FE1% (QCD) 1
JEHBEIMER CREL e DR TH D, 7+ —27 - N —F U ZERRE LTON R VR
FRZOME & RIGZ IEMEICHET 2 e DL WEEYRH 5, ZORNZEE X, J-PARC
TlE, 7LV —N—N R VEEOHHEZZLIEEZICEDH LV TR +—7 -
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TTIZ. F v — LR AR Drell-Yan @R 2 HW2, T LIETFRD T +—27 - Tib—
F OIS, = bR F R, RV VIERTRE DM X 2T A Y SIS
LZREBIEENDD, NSO EEHHLZ, T, BrE—2aZ2H0TARY MLHET
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EWTTHIFELL & sin? Oy OBERE 5 X 20, R TEMESRHED & 5 2R O i T E )
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KiBE= 2 — MU ISR IC BT 2T & R TR O W E R R

=—a2— MV MHAEFRRZHWD, RISOWHEEIE—RICIFEINE K, 207055
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MOEREE I 2 WTHE TR, i + — 7 ORBELHR O FRICEE R &E R R -3 2
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Ga(z)/Gn(z) ~ 09 2oz, ZOHEmMRZ. 1992 FITHK SNz NMC OFHEEFHR
Gon(2)/Ge(x) LHERU T2, ZOFEBBEIIR R, H#LOVBENIRARETH o 7,
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HET2MEDR— b VDR FREMAEN K E B 255120F, R TEMESEZ EEIC
WD ANZREND 5, BAIEXZDEFENREFNIAER, 7 r—4 > D EMC #15EH»
5—10%fEEMFHNCHF G T2 2 2R LT,

¢ PHFERAFHEZ H\Wie X 5 Z — S OW%E

Gell-Mann & Zweig D 7 # — ZEARNZ LU, FEFIE g, NV A3 qqq D7 +— 74
MEEo, T TR ELRVHKZR DD XY F v s Fary e iih, RE
WFEMThbNTE Iz, ZOH TS, AA 7 —HT £(975) & ap(980) &, BV u, d 7 +—
27 D qg R EARGE U7l OCMEEERIC X 28R 2 HHT 2 Z e 3 TE LW
ZEBHISRTED, Thbid, ss. KKOF. 7224 —72 (qqqq)s HBHVIFTN—
A=l (gg) DREEZFFODTIIR WP EEZ LN T W, 1993 FF4KF, CP NFMEDISE
ZAfE) B R fRE & LT, ¢ FRETIFEHEEE DY Frascati & KEK IZBWTHET E A TW»
7zo AR TIE, ¢ HREIFHEMHRICB VT, 255 —HRTS [fo(975),a0(980)] DM
% ¢ — Sy DEBRAED, HRET BH%%% Lz [@], ¢ — Sy XEXMNETBRTH 3,
B F B T I Z2MFEEEIC B L Tn 3 720, ¢ — Sy DEBRIZ S ONEREEICK
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53.

ELMRET %, FER HEETEETo8R, 3 LS KK OFEIREOS ST, 20
HHEBIE DS A 72 D K E & 3 Z e AL 72 [BR(4 x 1079)], ZHUZ. KK 238 2 W IR
RETH L7290 KK BOFEIHEHENKE L, /o T ¢ — Sy DEXIURFEBRRNKE 2
B TH5B, Tl SH 7 H B WVE TN —R— )L DIBEIIFAERIR 2 X b KIEIZ/N
X5 [BR(107°—-107%)], ZORICL T, ¢ HEFIFFLHERICE T S HiEFAEE DT
FTWTEDLIER L, BT, ¢ = Sy — KoKyy OBFED, ¢ PRI FIFEMERICE
WT CPIRIFOMNZRE S 2 ETEERANY 7275 RIZKRZE[EEWEND - 1255, K4
DT, Z DL CP REFDOWN DRI KR X RFE L MF IV e AL 72,
Z D%, ZOESHBENEERINCHIE XN, ZRSDOHFTFRT NI 7 3+ —27H 50X
KK 53 FOE R o Z e RS iz,

BRI D Q* FEETEAORUER

SRR D Q? HEZ LR 2 M HFEINTH % DGLAP A#UE. QCD o) IE
P EUGEICIER BB TE I sNTEBY., BRICHELL Z2IXTERW, 2T,
BRI D Q FES AR OEEM %, Laguerre ZTEHN % F\W/= /574 7] & Euler D
1% [B2B5Ed] TRDzo F5. %— b oM & IR %, Laguerre ZIH THERM L TH
B HEROBEREZ KD -, ZOMEE, 10 EEOZIEAZEIUE, 0.05 <z < 0.5 DFE
HCHEE R S BUEMRDI S STz, L dEEICE T 2 REEIE 1994 4E24Rf D SUN-IPX THL
MR DR DEHNTH o7z, /MW, Bl 2=0.01 TIZ7 L —N—FE—EHIHDHERM
BOGE., PBELED 20 DZIEA P> T 10 WEETH o712, KEWVWz (2 >0.8) I
BOTHHEEIEZR S RWD, EERBERIEF I/ WO TERH EREIZZ WV, €T,
INE WV g 2 RKREWV 2 FEBICBWTRRHENED 20003, BFEHVSIS o EBIcEBWT
¥, 2D Laguerre ZHHRD FIEIINBATHRERWSEE LTHATE %, Euler ®51E
. B 2 & Q2 BN IVWKNCHEIL TS O 21T HIETH 20, ZOHER
RPN 2 fEIBIC BT 2SRRI D e N TE S, BIEMENT OMER, 2 % 1000 X
Q? % 200 XMENC7E U THEED 2 $4UE. 0.0001 < z < 0.8 D#EIFAMNICBWT 2 %L E
DIEETRIRD 5ND Z e oTz. RIS, T OEUEMEZ W THHRR S — t > 45
MmO Q? BEXWIRL LTz B3], MG g & A VIENFME A; @ Q* kiFIE% . EE)
RIKKIED A& » 1BEE —KIEZ SOREHERTHENT LT, BEE KIEOEZH 5 9
W U7z, FRC. % OFEBRENTCIERFIE A, @ Q? IKIFHEEMRL T g 23RO SR TWH
7o, Bac OHEEGIETIE. /DE W Q? FHI (Q? < 2 GeV?) D A ITHHE R QX RTFMELTE
£3 2 Z LRI N, TOMFRICE D, [FHEIC gy Z3RD 212X, AV IERFME A,
D Q> AFM EERBIC AN THEN Z LU nwidznw AL 72, X 512, WiRim
= P UHTD QX FBICOWTHIK L [, ThSDFRTHELNa— 2, i
DWHFLEDIFIF T = 28812 web _EITRBAL 720

R2 =230 7 L —nN=3E0Eu —d, (u+d)/2—5

2+ — 27 nfiBiE. 7 —7 2 6 OBFEH D IBOEEE ¢ — ¢ TEIAERZ AT
BrEZLN, BORZ + =27 ONMHERICTH 2 L fRESIN TV, LA, ALY
DU A= nHD U, d DYERRETH S [(u+d)/2~35 2k, —2—1VY KBCBIT
% ptu ERBR D SR E 4, NMC (New Muon Collaboration) {2 & % Gottfried &84
HIDOBAN DR RS 0 # d IOWTHHS2ITH o7, QCD OEERNRICE > THEL 3
7 L= N—JENFIR 7 4 — 2 A3 EE) 2 JORISER T 5 72D, ZOMRIE Q* > 4 GeV?
DFIFIC BV TIIERFER K DIZ 20/ 0, 80T, 206D 7 L — N—IJE0R01H
BT OIFEIIX A =X L ZFERDEH 5 e EZ 6N, £ 2T, JEHBERNERLE LT, F[M
TEBRIZITEUTORY +— 7 FHNOZEIZOWTHNT, 3, SUB) 7L —n~—JF

WFRDAT (04 d) /2 — 5 ZFTR L7ze TORANTIX, 5 X —&—¥ LTaNNJEREFHN

WEEIED Y N A TIBFHET I, INE (+d)/2 — 5 DEBRED SPUE L. HMEIR
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95.

HFDOHEIZ0.7GeVEETH o7z, ZhE. 1HHFRIERT Yy Ao FHEINS
1.4 GeVEEDMEW 7NN OBRKF L 3B 2 2 2 2L B, Z0hy b4 T - %
FRAXA—R—% (i+d)/2 -5 TEZEL. SU2) 7 L—N—FERFRDTA a — d % BRI T3l
L7ze 19914F, NMCIZ KXo Tunfildd i Bx 2 Z LR hizni, i Ol
FTHET [da(u—d) = —0.06 28 54, NMC OFERD n FEIFEOFEG THHIN L Z &
I L7 BORD), XiZ. 2O NMCEE L3N, =2— 1tV /8ELS Drell-Yan D%
BRCu(r) —dz) ZHET S ZeARETH 5 Z L 2/R L7z B8RO, 73 [60] Tl
7 L —N—IE B S A IR . BEERI QCD OFF 5., bRA BRI,
EOFEBRER. TR AR OV T E & DT,

RS RIRL by () DFRANH

ML 7 b YHEIEHERELICB VT, A Y 1/2 DT 4 DOBEBE B, F, g1,
Go PIFIET 5, AV 1 DEBGFIIN LTI, X514 DD mIEMEREEL b,y DTFEES
5 Z L1989 FFITIRE Tz, Hie BMEERIB O, Y A4 X b 2 OREERIE b & by 13X
o —1 ¥ ZHRRIZEB VT Callan-Gross BRI T 5 22b, = by THEIDWTED,
by & by lZ@mRY A R MEGEREBTH 2720, A, FIHEERK 0, OFRAAIZE] L
Too XV T 4 —RIF L RBEIREEAEMED AL T IUR, B TFREDRAE Y 1 NTFOE

KRE—AYMT, AV 120K FRFELBEVD DIFESNEMTE—X Y M TH 5,
o Ty by DRANIBLRUEM FE—X > MCEET 2 HF R, = b UBERZHWT
f R 28z, by OFEEZ S— b Y MBTRIA L. KITHEF -~ F o Uaiay
ELOANY > 7 4 —1RIEZ BEXHEIRE 7 £ BRPUEMZIREFTERL, 20600
FBREKDz, ZHTED. K7 4 =27 DBMREML TWRWEEIZE, WA [ daeb (z) =
limy—,0(5t/12) Fp(t) = 0 DSRAL T 2 T e &2 L7 B2, T TT. Fo(t — 0) IZAE ¥ 1RF
DBEXIEMTE—X Y FTH 2, $/os R A= T VY UEHBL TV EHEIIE, &
1%+ by OFFIANE [ da by (z) = —limyo 2t Fo(t) + >, € [dad,g(z) THD B2 Th
EABRIC S — b U BERDE FWTR 503 Gottfried AR K27 +— 27 + 7 L — N—JERFR
#IE { [ (do/2) [FY(x) — F3(z)] = (1/3) + (2/3) [ dz [a(z) — d(2)] } WCHEELT 2 BEHRATH
%, ZOFAHNI HERMES 12 X DMET X 41 [A. Airapetian et al. PRL 95 (2005) 242001].
e drbi(z) = L[1.05 + 0.34(stat) + 0.35(sys)] x 1072 SNl T TI2HTEA
NTEMZ 1 ETFH7DIT Lz, ZHhE, ARBRZ +—2 « 7Y Vg~ L., it
KOERG AU TIIFHETERVDRRZEAIDETH 5, DRI, Gottiried 8
MHAIDWNDFEAD, K7 4 —2 D7 L—N—KIFM & Z OIHEEI X 7 =X 2 OB
B2glD LIRS ITB D, Lo BFofs RN, 2B 2020 FRFIFIC,
72 by EERDS JLab IZBWTT R DODNBZ FTETH 5,

Rt EMC #15R

BT RSB E D I F#MH 1E & European Muon Collaboration (EMC) 12 X - TH R S,
EMCHEEIMHINTWS, JRFEAEEEBIIEIEHIMEL 7 b UBELC X > TIfFE XL 3
M, V7NV EEFREOBENFETERIET 279, BAZe2RoWE % ks 2P
BHTHDL, L2LAEDNS, RFEENORF. 2 W RTFENO DT LT N UK
IGL7=0DERZES Z 2 d. BEFRENEDX =X L2 ARBZ =01, £72)5H EOH
B ETH 5, HIZIX, BHA X EHRIZEBT 2 I/, 24 —2 - I —F 27
Z AP ERINIZZHLTH 2 JREMDID 28, KILDA XY+ B2 AR A LF — B
DK EXTHIL L FEEOEZIZTEEST 2725, RATEMC Z1IROEBELAETH S, FZ
T, EMC RO R EIC DWW THEERINCIFFE U, FEERE OMREEZ MET L7 [83], EMC %)
RIFEFEEEHEA, Q?BHA T —) v BRI n hl AR LI X > THHXINTW3
2, WENBFETHMATEIXNEME L LTIHZES Tz, 5T, (e, ep) EBCE
WX, BIREEDG TR TEAD 1s 2 1p FD ¥ DIREED & M X =0 DE# % -
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o7.

TED, FFRORINREM S Z e TE %, Fkkic, EiEfEE TRITIUX. R
72 EMC $IFRICOWTHIFE S 2 Z e BT E %, RATEMC IRz R FESEEE Q° B
R = ¥ R FHOCHERANCHN T, FFZE LTYF 282, Hamsse LT
FERTF Hartree-Fock 5% -z, EMC Z1I5RIE. FRCROFE T 2L ¥ — L LRIHKIFET
L7, FRoRNTTDEEME R AT = 2 Hims ¥ U CTEEMKTF Hartree-Fock 75 % £
HU. #FDUEN 1s, 1p, 1d DIXBIBIEZ FHWTRAT EMC $1RZ5HH Lz, 2 DfER,
EMCZRIIFEFZOFDERICBE VTR E K REERICBW T NS W LB L 7 B3],
1990 FERF T, ZOBHRITEEE L 72 EHi & LT, Fermilab-E745 % BEBC (Big European
Bubble Chamber) OJEFE 2 HH U 7 EERFERDI D - 7203, JAit EMC 2R 2 BEE IR LT
W53 EIFEWVEW, (/o TRFTEMC IR O EZBRIRREEIZ DWW TERBRITHIRE L 72,

R FAZ” SR DR L 7 B Z2 D il KRR

1988 4 KF, AV GSI DU T Y - v T VEEFEBTHHX N IGEFO ¥ — 27 i
TERVHEEDND o7z, A, BEFEXNF (QED) ZHWTZOREZMIE Lz, T
DEA X UEETIE, VI VDRTFESN 2 TH 372D, 184 DREMMBTFIET 5, QED
DM E EEL o(~ 1/137) 1Z/h & Wiz, QED OHEmatE TI@EH ., B0 FiErH
WHNB, LA L. SEIOEA A UEZETIE. BM 184051 /a XD D REV-DEBEHFHE
W2 Z W TERN, 2ZTC, 1+1 %00 QED MEERY LT3 2212k b, QED
DOIFBEMEZI D W o720 2 2Ty 1+1 RIT & FHRFME & ZEEIREERE (r) ZBHE T %,
MERANCEL D D Z e T E 2RRICHEEZ B L L. KREWVWETFHS (Z~180) zHT 5
AR “BR T8 DA b DfRM L 7z EZ2 D iR E 2 F A 72 [@m], 1+1 XnD % DO HERIC
BOTIE, 72 IFAVRERYVBICE-o TR TESZ Z e hHIs R TWS, THEFH
LT, 1+1XtdD QED @ Hamiltonian AR Y b L7, 2D “FHFE D ODEFEDZE
Motz RY VG TRL, BERRELSOELZE X7z, ZOMER. BETEZORE, 2
DM LM RN TR TES e otz TNLDOWMOHEREML Z I
I, “FEFEY OED O L 7ZEZIIED R b ZODRERMEIREND S Z &
FRULTze 2O SRR DFREENRTA—X—L LTIREL, 2O : ¥ —
1Z1.8MeV & 1.5MeV &7 olz, ZH51E GSI THIE X N/-[5E T O T 2L F — I E 3N
JGLTED. QED OEHIFIHFIREEIC X - TEBDEIATZ 2 a[getE 2~ L, £ D&,
GSI DFEERIZOWTIIHREI DR I, BERGETFE—27138 < Ro7 LOLREDS,
4 D QED OIFEEIEmE. AR RN TR FEHS 180 ZHRDHEFEZRE L TW
2HDD, WYNZ QED ZIEFEEFHRNCHE N2 DTH D, ZDNEEIRENTFET S Z LI
ZHDIIRV, BB, X [ OFEZED O, Z DI “ingenious” & DRI 2521} 7z,
TR, 2Ok QED OIHBEIREMIEIREIEBR THAIN S Z e 2#fF T %,

N-A BREVUEME—X > b

JRFRLTIE, S —FREBDRRICE L2 d OPFE L, EBRINCIZESPUEM T
E—XY b LTHHEN S, flZIX, HEFIIEESPEMRFE—X > b 0.29 fm? 235
D, NSWRBLIEBNOER 2FD, ZOEFIE, ZHDT > Y VINGERLTWS Z
EHHISNTED, BAEOIREFHANS Z ik, M FAHEERE ZRROMEZH 272
DOEMEFERTH S, ZAUTH LT, NFarofRIcB L Tld, 1988 F4KE, RAID
HFETHoTzo 74A—FHDIN—F R HIZBEWTH T VY IVIDBFEEL, ©» FHEF
BRZOWTHBTFAL Y EOMHBERH 2 b, BFIEELTWIEEZLNS, L
ML, AV 12 FI2iE, BHlEE L TOBXAUEMTE— X ¥ FOBFELRWZD,
AV 32D ARNTEHNVSE I 2E T, 7T, A OFMIIEHE TN DLER
ER e LTHWS Z I3 TER Y, 22T, N-ABBUEMT-E— X > MBI L TIHSEL
720 FREBDICIAN S A BHEKE—X Y FOIFEIC L 5T, 7N - 7Ny B 2HEFOT
FLF — (k <120 MeV) ZMUEHTE—X ¥ FDPEIZEAT2TH 3 Z 800 -7,
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99.

AU LT, N-ABBOEEEEITIZ 400 MeVEETH D, WEMTFE—XY FD K
S EDHETE AAEEMED D 5, 4V ) 4 KRETIRIRTFEERZ LV — 7D Bates
WHZEATICIT % N(e,e'y) & Ne,e'm) DEBRRICSII L. Ne,e'y) RISICHBT 5 N-AZ
BUEMTE— X > F OREI 2RI L [BF, A DFRIERIZBWT, & LARRI
HMFE—X 2 FDIHIUT N (e, ¢'y) OWHFIEIIME B DR HZELT 5 Z & 215
L. FEFORELEDSOYETIEGHERE T D UEMTE— X ¥ M DHIE T & 2 AgElE
ZRLUTze 5T, mn FEFED N-A BRPUENTE— X ¥ PAOEBDEE T = 7).
QN — A)=40.02—i0.09 fm* HfFoNTze ZOHEIZK, 74+ —27EDT VYV TEHAEEZ
N2 EHhKEL, EBRTHEINZMNEMTE—X Y MIBM 7 +— BTV
TEHEZOLNZEEITREIR,

79 PR - Fa—THANZE AN a rORRERS

AR Y OEBREREND i NP e ORISR RS B RTFRTH S, KT
RO AR EERRIE, 7+ — 7B R W THBNA SRR TE %, L L, 1987 4 KE,
%mmﬁﬁﬁk;5%%ﬁ%®@mmﬁﬁkw@m&%®#m#oto%_f NFRay
DHCBWTHIN L, BFQCD OB NIRRT 27579y IR - Fa—7
BAZ FWT, Ry OmmOCAER S Zif5E Lz [BARS, 18T QCD B XU Regge B
Mo, 74— - K7+ — 7 BICHBRCHHIST 2R T > >y vhBoh b, 2,
T x—20 R+ —7MBDAH T =BG, SKTZEMIENOT, 7r—7eRTZ+—7
TREREIRT MDA B — RTINS NTIRBICH 2 Z L ZRB T 5, ZD—RJC
Wiho—BRE, IT7— 779 I7AFa—T LR, 3. HETHEORSZ AN
72 B8], ZOMFE. NKOYORBHRE 7 Iy IR - Fa— AN X DAL, R
FTRBEFICEELRE TR A OEEDIREZHNE L2bDTH S, 1 0eh 7 —&EHTD
g ERIE. 23S, DIRBEICH 205, D ULIRIC, 799 7 RAFa—TH2W0ENRFa UiZolk
REDSERIC—RITHIR & DTIXRWIGE, B O A EEE %2 UL 3 Py DIREET qq 234
WMEND, ZITs q@ MBFEFOEEIZDOFICS, HBWIE3P DIREETERI NS &
LT, p—21 b — nw REDFRERIHE L. 245 DFREEIIREEDOMHBE/ER ©
HFFOREXICED XS ITKIFT 2 02Tl ZOFEER, 35, & 3P O 7 DAL
XoT, ZTNSHDORRBEIENHHAEETH 2 Z 0otz T D qf LFEHEZFIH L T
FHNDT I IVAF 2a— T NHEXBZ N TE, ZOBREITANY F U OFREHRS %
WRU7. Zop#EEREY, BKTFrHETFOMEIMFEHRAT 2 Z2I2&D, 200K FHOE
HEEHEER R TE %, 2% ), GIIIHEEATH 2HETFRIK, H7—+ 7T v
JRAF 2 —TD—EPENT, TN DON) F NHEETE2 LT % L g
RTx 3[R,

yAr—V Y7 FEFREARICBI 27 + — 27 DR

JR DR HEAEHER 7 O BAMH AAEIZ R T 1%% (QCD) TH %, - T, BT
QCDIWICEY I 4 —2 - IN—F OHHEIZI DR INEIRETH S, F, R
N BRI T OER L IZFZFABEETH D, BEDRE LBV T T T TOE
BHIEH2dDe BN, JRFEHRIIBII LR +— 7 ORITEED LN T
WAL, DF D, JRFRIHRIET + — 7 DR D 5133 TH B0, JRFREOME L K
JBIZiE. HHEDICT =27 DR EANZRLET R, B IIENEBHETH 2T
TR E NS, ZOERMICEZ 37012, Bl 7 + — 78 2 oG MER % H
WTRFRZROBHIEZFE L. 2O00MEEZHETE2Z2I12LD, 73— DMENEN
28D 0% BERINCHAN 7 K9], BARANCE. FARREI R T O > vy LI Nz
DDA K r YOINEEEE, 74— 7R N R o VBRI 5 CEHE U HLIBMET L 72,
7 — 7Y UT Lenz 5 DIREBE LBEIZ W, ZOBRENSELN MR T > v
NEAR UERNZBT 2 Ne VEOMEBEER LTERALZ, 2o ORI TEHEX
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N5 LT OFIRRT L INEBEBEZEE T 2 2 ick b, Zo0ZERIZIEF I/ WV
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Lid, BT - RFEEGELORE TAIDE RIS, T O TERIR y = ¢- p DADEBIE
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THETZX23dDEbNE, ¥/ A"FRYOKRZIZFEFHATE(LEIBE L VWS H
MABAITIX, 74— 27 OFEHERSHEHHTE TH IR ERBEE L C oo
BHATE RV L 2VBA L 72,

A DEHSE—XV T

NREVEBRE—XA Y FOEE. N For ORGSR EL =D OEMETFERTH 5,
FHZ. N TV ORBESOIERE— X > ME 7 + — 7 BB ORRERICIEF I BB 7 1% E % B 7-
L7=25, NV F 2 \EEMANADOIIRTE—X > MZOWTIE, HE DA SN TV oT7z,
7z 2. ADFEMIN10-2HTHD, @HEOUEREEZH WL Z 2T TERY, 22
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DFERER T2, SU(6) HENC X 2 FHIE p(ATF) = 24, HETIUZ, © FRETFEOR
SO FE— X > PADEBNE 25 WIEETH 30, BEXVUEMTE—X ¥ PADEBKIX
I x—2BOT U INITTFREINZ LD D KREWEE o/, ADERIIHT S
7 FETEDOFRIT. EEHEPVERDOE., B DHEETH 2 Z e PHILNTE
D, AFZET, A DEBTE— A MWL THEERDDH 2 Z v BR Lz, IERME T
HRRE T - BTN O W AEDS, A OREEAIUE FE— X > h 2 BAUEM FE—X >V b
W EDRRICHKIF ST 2 0% R U720 UL L, FERARKITHFED & [EfEICESE— X ¥ D Z2RE
TEZLBRETH 72, Z I THAEZ. ZOHIFNHESHERRIC B W TIER O T % (R3S
5Zri2&D, WEFE—XY POEREEAENAJRE b Z e 2Lz, ZOoHEHT
R 1990 12 FE R X 17z Paul Scherrer BFZEAT D SEERIC & D HER X, AT ORGSO T
E—X Y ME1.62u, &7 o7 [A. Bosshard et al., PRL 64 (1990) 2619, L2*L. EXWH
Bl E— X ¥ b OBELITEBEAN O BIIIFFITNE K. TNZHEET 5 Z & IdiIEhE S
BRETIXNEETH 2 Z L HHEL 7=,
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