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EIC OEBIZIAT T EIC 2—H— )L — A Ic k> Tt S Y 7a 75 08 X OHH
M OFEMIRHEH INTE D, S o2 REOHEBELZIRMETZIEL2HNEL T3S,
F 7. BREAREEE IR D L 22 EEEE OB & 2 > DI 24 & EE) A IIREIR O
HEEZHHL 72, COLER—FE3 20T TRRIN TV, 51 IFFHR EFRME
BT 2 R TH B, F 2 IZIRIAWCYPHE & S EERE 103 5 TS ICBE T 2
FHTH D, 53 IR S & MBS 2 i 72 T Effc LTI L e, Zs
k. AIEIE QARG Z BR T 2 AN ER e 77 LML b D TH D,
DL HR— b [[E T, BEIZRHC 1752, —2— Y 2P OBMEICERL, —=2— b
Ve 7aYzy b EICYBEOMHESREZ RS 27:0, 6 DDOME "Wk & #EE)E
e, =2 — MY 2 RPEHEERAOIZE). BT ALY 2 ADME,, T74 Y
2P E AL, TESHE & NuTeV £, "T=2— M) 2 8ELIZE T % GPD Hl
EDAREME ) 2R L 72,

NICA SPD i2 B} 2851 £ B 1D 7V —F v A5

Spin Physics Detector (SPD) 1&, v 7 CatakH DM &R ik Nuclotron-based Ton Col-
lider fAcility (NICA) ICBIJ 2% HWNFER 70y 27 b Ths, ZOFEBETIE, kL 7
bt L EFG T2 27 GeV  COHRLARIANLF—L 102 cm 2 s ' ETOLI /¥ T4 —T
RS L, JHCED, BTFORBIV—F v fffE, Fry—E=7 4 A—TV
Fr—L4, BEGTERL EOWETHIETE 52, AwX [ oHWIZ, 2o7vy =7 b
DOUZEE, BIE T 2 Blm & EhR, I Nn 2 EZBHR2RIET2 2 Licdh b, Frz, 2
DFEBIZ B VLTI, AEVIEIHEOHEIC LD BFAEC YDV —F v« AV O
5., BT-D 7 N—F v - Sivers BIE & Boer-Mulders B4#(, B FD 7 Vv—Fv « F 5V A
W=7 4 DWREE T 5, KX 1] i2BW»T, BBEIL 2 ODffi 5.3 Gluon transversity
in deuteron) & 5.4 Tensor-polarized gluon distribution in deuteron; DHEEIZERA L 72,
NICA OfRBER T E— %2 HwT, AE Y 1 OHEBFICRA 2SR E2 R T 2
CEWHRETH B, KT, NS T4 — 2DBMMBRELR TN —F ¥« s TV AN—T T 4
X, AEYV 12 DFIIZEFEY T, BB ICIFEET 2 0MmB%CcH 5, BT3B
EHHETFORBERTH LD, ZNSDETIETIN—F v « TV A= T 4 ICEHEFHS
Lwled, TOTN—F Vi3 RR 2l 2 2857 Y23 % 7 © D)
ZEBNETH D, £/, 7V VIVIEERBIZ A E Y 1/2 DTICI3HES T, B TEE

7



17.

18.

BRI X B MR, BUF Y 2 HERMES O by 77— % LR 270 3], =%V F v 7
AR YBRERLROWPRTH S EEX SN D, NICA-SPD Tld, Ihs oYk
R & — & %2 e 72 BB 0 Fr v OAGBRNIC X ) 78T 2,

AEY 1D Fuand 2 BEE KRV + — 7 B

AZETlX. 7 4+ — 7 HEBIBIE % Lorentz AELRIECRETA Z LIk D, AV 1 DANF
O VAR T A WGEE) R [transverse momentum dependent (TMD)] 7 4 — 7 534 B4
ZAR L7 [, FRZ, VA4 A3 E4IBWTHEEZR TMD BSOS M L7z 2 ED3T L
WEERCH B, ZOEBICEL T, =)L — MEE ERKEBEAREOELZH L2, L
L. TMD BIEGE I IERF R T TNISREE T 2 V) ¥ VB BDSET 5 720, R R E
PEIFER L Twdeve, fiEo T, TMD BB 1338 H DRI SR 2 0 9 2 BIEI N 2. T & B4
DIFET 5, L ld, CTNETEBINTI LR PV n ITERET 2THZH
AL, YA AN FTICHEHETI2ETOTMD BEBZREL. AV 1D/ Fa I 40
O TMD BB EAET 2 2 e Z2m LTz, £, FilmniFHEHOEAIZ XD, HEBEE DR
BifRELE Y A A F 2D TMD BIBDIE L WEIRAZR L, YA A+ 3 & 412iE30 D77
TMD YT 5 2 E S 2T L 7z, ME5 MBI IR SOIsAN M E 2 i 72 372 O, &
TMD %ﬁ%*ﬁ@iﬂ%fﬁéﬁtfl%ﬁﬁ: &%ﬁ*ﬂﬁ” fko?TgLT = fdzk’ThLL = fkoTh?)LL =0
WHEET B ERZROT, 7. 260 TMD ofBEEICHIRT 5. AV 1 DFif:
72 TMD BB EAET 2 2 #2372, (i3 FueryWIBACIAD 5N T\ 578
FEEICBIMIT 2 2 LI3EE L v, TMD TlRaoHMBE2Zofine L CElltE 3 EH
Wt cdh 5, TMD OF%ElE. 7V —A VG, D Aharonov-Bohm R85, D
IV VIRV b EEBRIN R B 2 AR T R TE, SEBROREIPFIN
%, Ay 1 OEGTOEBMIE X, KED Jefferson HZeHr. Fermi 7o, BT - 4 4
VBRI (EIC), v 7D NICA LBV GEL PETH S,

Drell-Yan @f2Ic X 2 7V —F > « 5 v AN—2F 4 DA DS

N Fuay oG AREEYIHE & L THADEATHE DI, 74 —7 - P IV AN—Y
FAGKGH B, ZOGHE, 7 A — VDAY KIRIZ L D ERINIYHETH B0
WAL T NVFHEBEEN T WD, $, TO1IRE—AV M, 74—/ L CEE
BINTELXMGE— X~ (EDM) 2 FECHIE S 115 i1 EDM IS 2 (7%
THY., BRTEVERTIIZEZ 2V 2R T2 - DICHELRYHEETH S, ZHUTHL
T, II—F Y « FITVAN=YT 4 5ME, TIV—F DAYV KK (As = 2) Db H
THHTOAEY 12D TICIEELS, AV 1 OEGFIEHFEET S, ZJv—F> - b
T YAN=Y T A I LT, REY = 7 7 — Y VIFFEAT (JLab) OISR 2
7o RIS 253, RIEZICERRIIIfTOIL LR, KA [OeD), #Fzic7 b3
K E N IEEFFZEAT (Fermilab) 72 £ Doy v v SRR % T, Zv—% v - b7
YAN=T T 4 FAEDFEERRIED R CTH 5 2 & ZEERIVISR L7z, IERMRG L 72 EBG T
Rz Fl 7B« BT Drell-Yan idfi 2@ X4 2 2 &2 K O Wi DI
W7 — 7 DA E B DV —F Y« h IV AN= T4 OB TEZ N5 Z
EERWPSIC L, £, WEEOEZ 2 2 —A vt E, MEdE, SEF4 740
BB LT L7, 23S XD, Fermilab ICE W TEBEENTREIC 2 ), E1039 57
uyzy FEL TR THS, 612, IV—Fv - b FTUVAN=TT 41, NICAD
R ER 2 T O MERETH 5, Lk, EEHIZERGFORBE LTI LA EH
VoW, G X M TR ERRERZ BT & 28 O EG R T L 72,
BT3B EPETORMBRTH LD, AV 12D TIEI7 V=% « b7 AN—
ST A TAICEREE S L e\, Bl RERRE 2 B2 2870 Fa VP2 R
286, JNV—F v « b7 VAN T A DERGEBYIEETH D, Ficho P u Y
SEOFEIFEI NG,




19.

20.

N Fa v oEIJBIKAT

MTrACYDTFELERIZI I A — VDAY TERWI LRI ), ZoFEE2R
ET B0, 8= b voOiEMEIEOETF G52 2HERH L, ZDH, HEEKD
Bjorken Z x TR I NAMEST D/ S— F VBB D A TIE 7% <, BT S & 3 Koukk
R E Rk B T EDSEEI o7, 3RITEERIBDO—20 B3, 2 TFIERE (v +v — h+h,
h: NFuay h ORKF) TR S 12— Ak GDA (Generalized Distribution
Amplitude) TH 5, T 2t K2 7 b V#ELIC BT Mandelstam 2% s
Et 2RI EIBRTH 570, GDA IZRFHEIN—#A S — F > 7740 GPD (Generalized
Paton Distribution) &b &9 2 L3 TE %, 2016 F£ICHO T, KEK*B 777 Y —5
Bz kb, 26 ERIcE ) % 70 T o RN E S HE S 1, FEENIC GDA 23
HTEDIRMICE o2, 3RIUEER B D GDA 1Z, EHIIRRT2X ) 7 4 — 27 KO
N—F VDI NVNF—T VY NVDOREAFEZNELTED, GDADPRETEIUL, 1o
POIRNT-2EBEHT 2 EDHEETH 5, Tk ld Belle DFERT—% %2 H\T, HETH
O THEBRIIEED NP vy oENBIRNT LB %2 ko 2 [p2], © FETFIciE2 >0H
HIBIRAF 0, & 0, BEEL. 4NN (A, $0)I60) 0, BESMISIGT
%5, a3, ThoDIBIRAF 2R, P FEREL LT /(r?)men = 0.82 ~ 0.88 fm,

(1) mass = 0.32 ~ 0.39fm 2537z, MO FPEEEE \/(r?) charge = 0.659 £ 0.004 fm
D EEESRDONTED, HEERIZINL D22 DS L, HERERIZP LK
FVIERE®RT S, INFTEHNOMEIZ 70k EonTwnizds, &4 DI
WEh, EhOEFEE L ConNFeyYHE, NFurYNOEDBII/Iuinrsr—7 « J)L—
v OHMERHOTHAERREICR D, ZOTHOSBEOFEBHEINS, kB, 20
MR EHHRD 7V —F > « TV AN=2 T 4 OFFEIE. 2019 4 KEK 4E R EICE
W, KEK DA 74 MR —>2 L LTE#HINnE L 7,

PG EEHERIRC X 2 T vV OURSERIS b, o FREREHE

AV 1O B Y EFFZICE, AEY 1/2 DREFITHE L e W imtiE DS A e L,
i ru vz RO 3 FEE LTEHSIN TV, fifEL 7 b v EIEMMERGELIC
BEWTIE, 208k Ty I UEGELE L T4 o0&, DHFET S, ZON2O0
BIEIY A A 2THDH, A=V v ZTHRIRIZEWT, Callen-Gross BAtR=NH24§ % X
20b) = by THRELXDWTED, T16 DREEREEDRUICHIE I NS, 2D T ¥ Y VIR
WHERIE b, 13, T CIC HERMES IZ & 258035 % 23, 2020 4ERF2 £ 5 JLab CTHE% 72
HIENHBINE FPETH 2720, BHINICAY Y 11T % BT DOEUERT 2 H
TFPHL T BEDNH B, R, BTFEdlEF&4 L 26 D S HHRIED S b ICF
E 0wz, ZoOMEREBIEH- R AV F— A UVYHEEE LT, $INETIC
ToNnFoUvEEEELITRELTEHINTW S, —RNIC, H &R 2 33T
51538 L TBEMAARETEDRH 5, Zud, SRR % N o EE) B4y
i LT ND = b VEBITE DA DB R AARD & L CEld T 2 FikTh s, ZOFHET
L et - T D IERREEZ SO E - OEENEM 2 W<, EfpFoTrr vy
Tt RE 2 b, OMGEm P28 L 72 23], AZET. 2 ToRMmR R OME W 2 f5 4
L. FiicdBicRE o 88 (2 > 1) ICOREET 2 2 L 2R Lk, ZOMRHBREE.
2005 4D HERMES %Ef & g U 725558, b O RE I & o IFHEDRRE SR L 2 2
BHL 72, U, WodEfAEBRIREE S & D ICH BB & thi: 1o B 72 iR AE 2 8 2.
LVBEOEAEETRETE2HDTHS, b L. ZOEMEERIOFH LI HZ 2H550% JLab
EECHER I IUL, NP v OH- R RICEN S, EEE. ZNFEF TR Tw
ROLENZOOHBED b ICEHET 5 L OMER O HIBEOTE D, FircmFo vy
DT OBRPIGEI NS,



21.

22.

= a— bV RO ERER DR S

FREERTIZ 2 287 B2 FREL T, =a— MY ZIREFEEITHONT
&l FTIEZa— MY IREPEFEL, =2 — LY/ VEREEZFOZ LRI NLTWY
%, 2017 fFRFRIC. CDEBRIIH - BREICHD, T oDL b7 7 —D CP X
PR DB D FE RIS TEBEFEINEA TV, —a— Y EETIE, —NICER
T TSR TH D, P2 X T2K EEROE 13K (H,0) TH %, fE>T, =2 —
FY /- BAEBELOWIHRE I A T, BBRIE % L ORIGD RSP L TH < B8ns
b5, Friz, =a— MY 2 IREFEERO RMEALZDO KT IE=2— bV 2 HFEOCH T D
AEMEDFERETH D, Zid 6 DOREE CP E D= I1TiE, KR W RGHTIHE 2 PR
WKEHRTE L 2 LRI TH L, 220, KAV F—DPOLEIRNT—IIRES, =2 —
N RS O WS % ISR TS 2 BRI 2 19 2 2 & 2 HIVICTE 2 17\,
Za— bV RIS 5L Ea—im e LTHEL L ], V7 b VR
LB AR X D, B 2 BRI Z v 5, R R OL X —1fll0> o MERIEEGEL, St
WAL TR, PEIEMIPERGEL, Ly ¥ = LD R 25 OB ZEE L 72, OB, I
¥ CHEBFERDPEAET 2B AL 7 — & LM i L CRERIOBGEEZ T\, =2 — b
V2 RIGOFTH 20l 7 SAVBIROSICHRIR L7z, Fo v EJERIE, BRI
HAMANEH ©H 2B FBI1F (QCD) TRRIATE 2133 Th 205, HREELDK =L
F—HRICE VLT QCD ZIEMEICHEC FED 2 Wicd, NFurvHRERZEEC L6
W % o 7o, SEBIEBITO 2/ TH S Q2 IKEL (Q? > 1 GeV?), AEHEEDKE L
(W2 > 4 GeV?) fHlgClE. BEERN QCD & BHEM S — b > 20 AhBE% % A v TR & 3
L7z, 205 2008IE, 74 —7 - P oy BHEIC X DRIz, Q? <1 GeV?,
W2 >4 GeV2OMEBIZL vy o T e RxuvickhaddIa, @iEx7 FrAaL v bic
BAL T, Q? — 0 DGR CEMICEREEI 1L B0l L v b (PCAC) D523 2 &
WCHEEL7, N6z E e, i—ftBEFEE LTRET 2 a— FMERzZiED 7,

BERITSE O CLEG Y figbT

BT BENEEICB U 2@ Fa v ERT = 20T, BEAER a, ICOWTHE
BRAER (LO) & 2% (NLO) DN 217\, m i, K hfET. BBt s zh
5DAREWE KD M), ZOFHTT, FIZTIV—F v WD 4 — 7 DWEIBIB DO A E
MEPIEFITRZ W E 2SI L 7, BHEICHV 5415 Kniehl, Kramer, Potter (KKP)
& Kretzer ODWHBIEUIC X, REKEBL 23D D, 216 OEFEEDMELE 2> T
72 AREHTT, 2 ODBEUIF A DIRD - AEEDHPHNICH D Z L 2R L, 20D DS
FHCFIED W EZHS I Lz, F7o. WREIEZ IEMEICHE T 5123, Z RV VD
HEXLD/PNIWVWIZRFLF—D Belle FD 7 — Y NMBEETH S Z L 2HEML -, — BN
W2, BERRBEEICIE S — b v AR DA 7 o+ — 7 o3 AR LT 4 — 7 3 ARICHRYS § 5 E R
PRERE & IEE RIS B BFAE T B, B A1 ot (ud) ISR L TR, uB XV d 7 4 — 7 flhk
BIEUIARIBIE. d 7 4 — 7 BIEUIIEARIBIETH » . BEIE N Far o 7L —
N—EEZRHETS5-DIHHTE S EEZO6ND, 22T, XV F v 7 Fa ekl
TH 2 f,(980) 2B LT, BERBES D 2 K€ — X~ b L BABIE Rz BRER ISR L,
XY Fy ROy ONEHEZEET 2720IcflTE5 2 LR LK I, e
v OMEBIENE. CNETEICLEP R SLD ICE T 5 ZHHBOE T - BaE FelEikic 17
ZAFavEREHGCTIREZINTE 2, 2013412, Belle & BaBar 23JEH G B Wil
BB D F— % AR a Y (r, K, p/p) (X UTHET Lz, BB ot id, i
L7 b IR ERELIC B B K PR AERE 72, JEREGE X OREIRA F LY o —
A OIEICKRERFE L L6 L, T A Y ORIRORFEICKRY) 258 %2 7
T, ¥, Belle £ BaBar D7 — ¥ BWHBAB DO AN ELEZ /NI T5 2 E2RL, 2o
DEBAEROBEE M Z /R L 28], 72, 2016 FICFBIZEE & L TKEK K6 L 722K
Jefferson W72 « W28 B Sato K & OH:EIFZEZ HEE L . Monte Carlo % Hva7z
BRSO PERFZE % SER L. 15 6 7B s o — F 2 2B L 7 [23].
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23.

24.

25.

Fermilab (2 8} 251 « EEF Drell-Yan WFED 7 >V LI E SRR EE o B3 1 I

AV 1 OEGIIEH7 LRSS EE L. Z2OTDY A A+ 2 ORGERIED b,
Ebh, THB, CNLDBEBUZ I A+ —0 L TN —F DT UG S— b VAR T
TIEDTES, by 132005 4EIC HERMES 12 & Dl Sz, HIEEAERKE WD,
FEEREDS JLab TITONE FETH 5, L L. JLab FEEIF LA & V> Bjorken 28
T HIOWMETH D K7 =7 DT v VIR OB TIRETE v, RS, K]
TIREL RIS, BRI [ doby(z) = 0226 DT IUSHRAEK 7+ — 27 DT > Vil %
EHRLTEBY, B VX—RIBIC L 27T VI VA U SET S OEZ BT 5,
T, Gottfried AR DWNDIK 7 5 — 7 34D 7 L —N—REE (u—d #0) Z/RL
7o 2 EICES 5, HERMES 8Tl [ daby(z) = [0.35+£0.10 (stat) +0.18 (sys) | x 1072
BEENTEY, BRRK T A —7 « F ¥ VRS AR T 3 L £ 2 65, 22 TA
Tl Z DRBOMRBEIEL. FICK 7 +— 7 « 7 ¥V VRIS AEI$ % Fermilab-E1039
FEEICBWTHIET 522 L%, Bt - E T Drell-Yan if2 o 2 € v IERFREE %2 BlEmT I
THT %2 LIk DIREL 72 27, HERMES EBRIZ X /NS W Q2 F8IK (Q? = 2.5 GeV?)
DT —F ZHHTE 3 7 VUGG [ED]) % T, Fermilab FEERD K E > Q2 fHIE T
SRR ZGHE L, 20z v T Fermilab Bz « B+ Drell-Yan FEER D IERFREE 2 3K ©
7z, 22T, Fermilab-E1039 ERECTrIEEZ, JERMRE 1€ — & & 7 v VRS E s - EE 1
ZRE L%, 2@ Drell-Yan Wit X, B3 7D 7 4 —72 « K7 4 — 7 OIS AREIE &
DT vV WREIRS AR OB R I L, Z DWIIHED 7 >~V )UIARIE TR 1328 %
ThHot, TORR%E Fermilab Drell-Yan 765 23 RE I H . FEERDHEBLC AT T
7uyzy rEfEERTH B,

J-PARC 281} 2 JEth Y Drell- Yan @2 % H v 72 —#Ab S — b v A B o i 5e

N FE T OMEGERIBUL, MEATmEEE S E L TD 8= b U OB ICHZE I 1
T&7/, Lo2L, BETFAE Y-, RS fAEE) & O F 5 O I T Mo Am o B
FRDIAT]RTH %720, 3 RITHEEBIE DDA IfTbiIt w5, 3 XIuisEBEE DR
KD E LTt — F 3B (GPD) 2°% . CERN % JLab % £ D fi#
PR CIIZE I N T VWS, TNO6DMEL 7 vy E—AZHL 2ERTI, (Kffar 7
& v HLEL & PR ARG 2 LT GPD OfZEDMTh it T %, Zusxf LT, J-PARC
R EDN N a VIEREREICE T B GPD I E ST o7, 22T, ALl
J-PARC @ 7 HfilFE—2 %2 L 7z, HEBIY Drell-Yan J@F21C & 5 GPD OiffE % 14
L7 28], GPD & L T2 20/ BMP2001 & GK2013 ZFH\WTnp — ptp—n QPR
IR 2GR L, Zn e AR, J/Y 26D I 2 —F4 VIER, Z2ofioNy 77
7V FEIEL, REEEARZ P vE RS 2 812X b Pt Drell- Yan @RV E © &
52 ExM LT, ZORIBIE JLab DEBGEE v*p — 7tn OWHEIETH D, JLab FEED
IRASE IR TH 2 DIKT LT, J-PARC EERCIZRiENTH 5, £/, 2=10.3-0.6
WD S 5 JLab EH X D /NI WLz i 2 = 0.1-0.3 THIETE 23E VDR H D, 2D
DEBRIIMHHNTH 5, mHEFE—LE LT, 2020 5K OEHEEIEN NP0 v E— L 5
AV EGHTS, 2OE—LI7A4 YOFEBEIHICES) 70y =7 33D, ZOFHMWIZ
F =NV FUFHTH LD, TOMHBMOBITICI a—A4 VISR ZHRET 52 LI
X ) GPD FHEEEDSAJREIC 72 5 72, E50 EERIC b 2 TRl Z# L L 7z, J-PARC /N F
u Y OF e TRk R L, 2 OFEEBOFEBUCIIT T, 2019 412 Lol (Letter
of Intent) Z & L 72,

by = 2V X = Fa Y RISICE 22XV F v 7 Fa v o NG

Gell-Mann & Zweig @ 7 #+ — 7 BRI XU, HETFIE gg. NV T 213 qqq DRUEZ FFO,
NP DR, #Z1E qqqq % qqqqq ZFREORNFIZ XY F v 7 Fu v EEER 5,

11



26.

27.

2004 FEPARE, =X V' F v 7Py OFEBRNFERIEODMEIN T, LeL A5,
WE DN QY PIX YTy 7003, HiE - B - 2 € v OGS aiE)» S
TIRHELEN, 22T, BV — o v Kt & BEEN QCD % FHv» T INEREE
EHRD, XV F o EILRHET S LR REL K [0EE, EBEEENQCD I ki
L RIS F —DPHE N P v SRR, MR o+ — 7 BDN— R 7V —F v I
XoTIBED, "N—FBI7A—2 TN —F Vv OIERFRT2EB TS LIk D, W
MRS LT 7 4 — 75N T % 2 E RIS R SN T w5, ORI ki
. 2o Fa YR a+b — c+d DB IE, BHLRISE T, ngpeq 2 OGIZEES
THEINFRYNORETFEE L Tdo/dt ~ f(Oum)/s" ,n=n,+ny+n.+ng EXT L
BTES, ZOMETHIEZ, BNL S JLab OFEERCEBICHEE S 117z, Z OFHEHNCEH
L. mnds)E i+ — o 2 TR Z &G4 A o v O NS 2 31X 5 W] g
PEZWIZEL 72, 2 B o JRIRREEASCRLHY 2l = 2 L ¥ — 5l & 53w QCD 23
TELEIFIVXF—FE T, 37— 7REBLEINS A(1116) KXV F v 7K 0
v EIND A(1405) DA W 2 RED . ZDE Wz N7 B3, ZDHiR%Z J-PARC
FEEZeE LER L. WEERE Y — A2 H O AEROWEEZ R L, Ki2, RLIFZZD
BHENZ TN — R e A Ra AR OGO EEHG R & DX G2 i~ 7e, FERIRED
A(1116) 123 7 4+ — 7R LEFIE B VA, XV F v 7 Fry &S5 A(1405) IZDW0
TIFEBENKEL, BRTBERET 2 2 LPREECTH- 7, LrL, ZFLF—
RKELRDBIZON, 5207+ —7REDP S 3OIBLT 2 8ED 2 BIRB R S Niz, 2
DIFFERI % s (2] ISR L 72, 58, JLab-12 GeV OEBRDMTh i, WEoR 75141
EHOWIZXYFy 7 NFaryoffiERg 32605,

IXVFv I Fuy e

AR, XY F v 7P u v oBfnFERNIcHRE I N w5, ZoMmNED e LT,
WE O Z DO v (qq, qqq). TF YV F v 7 BHEREFR 2 ROR T, »FavaT
REE, H2VIEINEDEAREBLE AL TEEZL ERRL DD H 5, Ts OFRAITIE,
DT FEBEEEZ T 29 X =9 =PEFNTE D, 21 s dididid N Fa v oG
FHRET 27201213063 L AR TFER LRSI L LS 220, FHEIKE L 2w,
N UG ERT 2P EE L LT, WEREBEOEAKEYH 5, iild, =XV Fv 7
NFa Y DBRITH B A D 7 =T f5(980) & ag(980) D 2 FHAY % R T HEAE % 5L
L7z [BO), BIZIX, 74— 7RI X % g BETIE fo(980) DI\ GAHAMEIC X % HitEiE
fo— mr ZHHTET [, ¢ — foy[a] *° 2 JETHIHEIE (fo — vy) %L S, KK 45
THRREENE RSN TE L, HAELIZ, 2 REDTIC 280N Fa v SFEEL T
WBEIGT, TR EG TS T LR ETFORBRTh L EERTOICH s, HA
R LISEF UL, ~NFavafe LTOREIRETH D, #icoicimiiud, 74+—72
BRICRl SN AR EE DO NPy Th s, Fald, FEBRICK > TRESI N fo, ag D
HELMAEBZROT, £7 fo & ao D KK BEE (X;, X,) ZitE LR, fo 08
BEEIIRE L ag FHIHIINS W T EDMHIL 7oy RIS, fo-ao IRADRGIRE (4,) 251
L. BES OFERRIR & L 72, KT, & & | X X, | DBIRRZ TANTAER | X X,| < 0.4
DESI fo & ag DRIFFC KK 3 FIRETIZ W E30ho7, INsDFERIZKD,
f0(980) 13 T2 KK 1RAE, ao(980) I3 Z LIS, DF D 7 4+ — 7 OYFEIREETH 2 LEZS
NHZERHSIZ L, ZTNET, fo & ao M A KK 7 FIREETH 5 L DBLHT
D3 57Dy, Bex DFFERIZ UKL, f6(980) & a(980) D NTBRFIGRITTLICHT 72 2 AT
527,

B i Ze i o AR T & B 5

KEK & SLAC @ B Wl Fwtsefiakis. K&EICER S N BHREF2F T - F ¥ — L6+
7% EDHIBIRIC X O | KA - B ORNTEO 2 FAX, B b 230 L TE %,
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28.

29.

26 DNEEk T, BT & X B T ORNFREDOE N Z FE R L, AWK - 281 BER O WEE
AT EDRREZT 72D, ZNOIMAT, Hirchz Xy Fy 7 nFurof i, %
BB O ENE R ENFa VPRI B WO EEZREL2E L 72, T E TOZEK
Re g Lo, MEEOFTH, FEREHTFIE, A - )R & 2 ORGEE, ~Favagtt
FREE, WERABEE I K2R L SRS L . 928 XR— Y DX The Physics of the B Factories &
LCHELZ B, ZoMWmEHEIZ 201447 H 11 H, "CP XMoo st fo & 50 £~
Belle %5 & BaBar 525&, /M - 28GR SLAE O fids & LR~ & L TKEK 226 7L
AV —RAINT, BBEIE, ZOXOF T, FHIMPBEB DM I HF G Lie, ~NFayv
DEBISL., 24 F THEICLEP % SLD figz H\w/z, Z HEFEHOET - BT hE
BICBITA2 N Fa AR ZHACTIREINTE 2, 2013 F1Z. Belle & BaBar 23JEH 12
RO O T =5 %, BonFue Y (r, K, p/p) K LTl L, £z, LR
FNX =R TR DRI = 2 DIAWEIEZ A 83— L T, IEHEZ BB A D e
ETE BLHRICKR o7z, Belle & BaBar DE/LAZR L 7))L X — 138 10GeV TH O, LEP/SLD
D ZERFEEIIRE LD WBEBDO A7 =) v J Dl DFH 7V —F v Dl
BB 2 IRBUC T o7, M ANV —BEA L VIR KB 74 —0 - TNV—F V7
7 A~ DR EMEE O, &)L X — R 5Ot & 2851 A © VRO I I
IETE 72 BB A AT R TH O . B HEFIFZEMEER X 2 D HEICE W T H R E C HER
L7z, E512, BHEITHEMRICEB W THAA 7 VIEEZIE L2 itk D, fib
DR T A A 7 VEZR RO 8— b U BB BIIITTRE IC 2 D . RIS A E
YRR A GO I IRERN 2% H 2 B U, 8 BT T, 206 OFUR
ZEELCMRL 72,

GPD & GDA ZH WXV F v 7N Fa v O NGRS & A

IXYVF v I FuryPEBNICHRESINTWED, ZOPHEBICZX Y F v 7 iz
Fio ) I3 AHTIZ 2 <, HRLHEIEZ SR TIRHN Ly, 22T, B
FIVX — A VI CfRDNEA TV B 3G B E T, =XV Fy s uy
RO NE G 2 R 2 e 2 D 7o, ~ Fa v R ER L 3 KGRI —f b S— b
> 434 GPD (Generalized Parton Distribution) 3% D, Z D 3Rtz S 229 549
Wiz, "Fry - bEZI 74 —ELBEINT0E, BLZ, COWETFEEZZXYF v 7
NFRYORPEICHG, NFuryd3RTuEEZHO NI 2 EICX), =XV F v o
D2E)DORENTE S L2 LT B, BAEMICIX, fETmo—t v ofmBBoE
e, IWRATORE W Q2 DIRZ T, XYV F v 7 ZRED BN 13T TH 5, A
74— 7 DO, BRI T D% 513, 2D/ o RIS 5,
WEEAL P8 =2 & 3DGG, GIRL 24fi 7 + — 7 A3 FEEid 6153 6 e o i+ &%
TOffi 7 4 — 7 33T 2 2 L 2MERL, FHENZT FF3 24 —2 (n=4) LR
Y74 =0 (n=5) "Favoffiz+—r5%fzn Lz, £7, TWREAFDORZ W Q*
WUz BT, BEEEH QCD DOREKL R 2 TR, P2 A 5 2 LItk D
IXVFy I EEEEROILIENTES, LL, TFXFVF v I ey Ai
ENFIFEBROMEEREN E LT TERw, 22T, GPD ZHlEd 5 {kHH Compton it
FED s-t ZZSGHRTETH 5 2 G182 e THE S 5 — AL AIRIE (GDA: Generalized
Distribution Amplitude) 225 Z & Z]REL 72, 20GFBRICE T 2 PRy Fo oxf
Az, BEEET QCD Ok & IEFEBEIBIS GDA DL L TEb T, D GDA % FEih
SIRDZ LK D, ERENI N Fu ryoNEE IO L TOERPE SN D, K%k
Tld, Belle £z & THIE S 05 2 T8 T ag(980), fo(980) R EDZX V' F v
7T ORERRS 2P TEDL 2 ERBERNICRL 72,

FRSTHAEEIC X 2 A(1405) O NI & fiF e
Mt BTOIREE, Z DKL DN 4 v DB EIX, qqq DRRZIE L 72 Hiflize
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30.

31.

74— BRI X D BECE 503, A(1405) DERICOWTIEFEEME RE( RAEL L
DHISN TG, TD7d, A(1405) 1& KN O FINFMIRETH 2 L PRI TW 3,
BOE T, K DR FRRISHET 2 K T 5 O EZERDTZE2S J-PARC 72 £ ON#E 24 i
RO INTEY, ZOHMEL %2 KN O FIREEL LTD A(1405) ONHREGE X, £
TR SN ZXREFETH 5, AT, A(1405) DEEEHAEEIE [A(1405) — Ay, v] 2 H
WT, A(1405) ND KN HERIGTH 2 EEEIRETE, 0 TIRETH 2 050 DM
WTEHI LR LB, R, ORWRMBEIIELER THL7-0, FERDOKE
ST RS RE SR, G 2 v 87 M7 5 — 7 WEIREE 2 D % XA
TELEEZOND, ZIC, WHSTHAEE O FEERE % T A(1405) OEAGE %2 7%,
9. BERICPRET - N A U PENREED L — TRIRE EE L T, A(1405) — Ay, Xy
DHEIRZFIE L, AR & A(1405) A L OBIRZ BERIVICR L 72, RIT, A(1405)
Ly & DRSEERZ A(1405) — 78 D HIEIED 5 kD 78 OEWETEH 0.19 FEZETH 5
CEZNL., T I FHEEDS A(1405) D FERREFR TH W I E2Ho I L, $72, W
S RRERIE T oy, Ty, OMIESE & FEFRAEZ BB L T, 205 OfE L A(1405) HAEK L DB
Rz R L7z, SEETAREEIR I3 EREICHIE ST egs, SR o SEERE & BEGEHR 2 Ll
5T EITXD A(1405) DEAEDI05 £ D D RE VR 27, 16> T, WA HERIED
5 A(1405) DFEERELIERIZ KN THH I Ex2HOD L7, 72, A(1405) DEED 1424
MeV & 1381 MeV TH 5G12OWTH, Al S HEKE & OBRZ R L 70, [IEMEREE
JE2 IRGET 21213, e\ SR L Ol BRI 2 SR & 2 B3 H 1 | KK J-PARC %8R
ICHIREL 72\,

HADEYB OB L R — b, MG

21 itz 2 . HARIC I RUR S TERE OISR iR J-PARC, KEKB & RIBF 23588 L .
RCNP, ELPH & & bz, 206 oFEEEHRZ AL TEANICN e v EF Y O
KaHeD D T EDNREIC o7z, o, REGHEROWRBIZOWTHFELWHRELH D,
A BAE QR L 72, M5, HERIZIZ LHC, RHIC, JLab, GSI 72 & 0 1 EHE & i
DD, TS DRt E OIS HROEE XS L Tw 5%, Zis
DNMHEETEH I N 2YPIZL I H > T 508, B ITEE 24 H OB ic &
2T 5HFE DT OBMEIHEA TR WAL H 5, 72, J-PARC % RIBF 13244
DD S FEBFE T20EM ErdroTWwBE I N6, N6 D TITbin 2 YHIC B
L THBENDBHBETH %, 22T, BRYHZESOREICK D, HADOKYP ORI
Rz £ & O 7 EFE 2013 FIS/ER L B3], SHmiEGXRE AL R L7, ZoWEE
k. RNEREGYEL, WBESYHE, N = ALYy PR AYEL, ~NFu v, &
IANVF—HA L UHRICK 2P, SO YH, Y TIEIC X 2 Y, 5
SO S AR O 22 B8 b DTH 5, /o, JOBGETE 2021 FFICFER L 72
M@, ZS DX OHT, RIS ST B OMPEICHB L 72, Rgilo T, A
YRV EFHL, BT ES— b oo fmBag, miEERRE L 77 v - Bkl s
X OB T« B PRI OWTHRILL., NS EHRT — ¥ OERBNEITIC X > TIRESI NS
i S — b > DAREAEL DRI Z FHH L 72, F 72, BHRIRBIEROMIH & &R Y A4 A b ZhSH
BOBRER L, BMTFAEY D= v« 2BV EEAETIEANDSEIZOWTHHL
770 BRI, AP A Y OB ZRFET 52013, iR 0E 52 E T 20581 H
D. ZD7DD 3RIUEEEBERIL 72, /. o ORGEBIBICEIT 211 QCD
AR X 2 BRI 2 BRI DWW T E & O BRIZITRPR DO FEERE T (CERN-COMPASS,
RHIC, Fermilab, KEKB, JLab, EIC, J-PARC) %Z##/L 7z,

W PR D Q* FEIET A DREM & FEf a — 1

Belle 8 7L — 713 2013 12, T F TOD LEP/SLD 77— % & KT E 2\ LD EH
FE OO BB O MIERE R 2 KL L7z, LEP & SLD & Z BRICH:YS T 2 = %)L X — Tl
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32.

33.

BI% % sk 7223, Belle DEAR TR X —1310.58 GeV TH 5 7=, MEHEIBDO A7 —V
¥ I DOWNDEIZ R D, HID T IV —F > OIS Z Ko 2 2 L3 2 LIiffa
7eo A=V v 7O %GR 5 DGLAP (Dokshitzer-Gribov-Lipatov-Altarelli-Parisi)
TR, R QCD 0B HEEXE 2 & UHG . GRS T RETH D AT
T EDTE R, )T, BB Z VW a@ T 2oL ¥ — Fa v IGOMHTIZ LI H
7, FRTFEERRIZEZ 2Y8, 74— - IV—F v T 7 A2DMNE, BTAEVD
BRI 7 L2 L > TRVEARRTH 5, W 3IIVX —FET — & OaliENENTIC X 51k
ESNEIRE, IS NZ VIR =27 =)L (QP) ILB VTR ENTE D,
e —BHEEPBELEE IRV =S THO 2 5EI12E, Q* D AT — VIHERGT
B 2080355, 20 Q? FBREITERIIEHE LHERMIZEHEHEIHH L Tw 503, —
BRICAHIN TS a— F%hwnied, FLlchflla— FE2ERT 2RICEER D > 72,
B8 D DGLAP JSREEUE . BEBIE D Q? 12 X 2 & . B & I BIE D D |
AR YOI X VX -z ickafrcRIND, Bald, ZoHBRAZIERIC»D
< < BfiEf#E % . Euler 15 & Gauss-Legendre (52 FEIC LTI RT 2 2 EIT X DIRE
L. Q*FEBa— Nz L%, QCDMAER a, DEBHIHRLX (LO: Leading order) & 8
Hj 2 X (NLO: Next-to-leading order) % & & DGLAP /72O filif 2 — F 2524 L 72,
CDa—FLfERizim Bo IcER L, —ROWAEVPFHTE 8R4 v P —%v + &
WA L7z, 2oa—Fik, AFaeryERElofiR e ST — 8 ok, szt ¥ —
N Fa Y AEROSOEERICH W 6, AFZEIEE T V¥ = PR 7B ORI
HFE L7z,

FEHERAT | X A CDF 2 ¥ v bR E IR O PR

2011 4£ 4 FI| Fermilab (% 1.96TeV D51« S -HZERINNI#E S Tevatron @ CDF FEEEF — 2
DIEHERIRICITFHCE R WHIH R Z L2 L R L. Z DF5RIE Physical Review Letters
106 (2011) 171801 Ic¥EE SN, Bt - KB T OBRICK > TERINE W L 25D
Py bEREHIL, Bl 200 2y FOAEERL L TRLALE A, 140 GeV I
ICEHERAICHIHCE R WE— 27 %2 F /A L7, 2d CDF DFSEVPFFHRTH 2 72 DT,
ZUPFHEFEAIOMRNTHIACEL W I E2HRT 208N H 5, WY =y FMERIC
X, WIHHIREEDRG 1 L KB FNDRER % 7 L —N=D 7 =7 LT 4 =7 ROV —F
YOG LTED, TNs D= kv OT NEB R 2 IEHEICHE L TE S SERH
%, 28— by B Fd B IR OB R OE A X Bjorken 28 x TR I, FRIC
z = 0.05 ~ 0.1 fhED A% CDF FEEHERICHE T 2, A Ly ¥ 75— 7574 s(x)
i, fER= 2 — MY 2 FIEMIEBGELIC B % ptp BRSTHRE S 4L s ~ 0.4(1 + d) /2
THoHIEDPHMOENT VS, 2D o FHIROBERAICHEDNH 5 2 &5, HERMES %
2k DRI T, RADIT D s(x) DREED 2 P 2y M FRICKITTHEEF AL
£ 24, CDF O E— G Tl e vy, BE RO 2z AL 72, CDF
BHHRIIWIHREYE D 2B D7 ICH 2 7-d, Wil D2 LDNER ORI ET %,
IO ED S, CDF ZEHRDO—{BIE s(v) OAEEITER L T2 2 2L, ¥
B, ALy 7 5 — 7 A B EEN e 7OV —F ¥ BGEiE (g — s5) ISR
FERRT 20, FAA LYY EMERENS Q* DA —VHIE LR M TFNICEET
L0435 5 EEZSNTED, s(x) DIMITEIE, ZDAEA A = X L & BH§ 2 BR
HLPETH D, TOWFRERZ IS [BD) ICFER L 725, BFEZA D 2 HiZ IS E
SNk e, MAEREORAN EBEEROoNbDEEL D,

FREEBAR 72 5 5 5 A (2940) " DHEIE

Belle®® BaBar Ik h, HWIZ 3 — 27250 NFr R, WDO2bDIZFXFVF v I NF
O EMDERE STz, ZD—DIT A(2940)T 23D D T L D T D53 I RFERR
BTl rtEZONTVS, Lo, A(2286)T ® DIEIRIRETH 2 A[REMEDLH D |

15



34.

35.

Z OREGICHIRDME F > T/, ZOWNIEZIRGES 2720, A.(2286)" DRSS A &
RO AAEINC & 2 B2 R 5 2 L 2RE L, £9.0 A(2940)" — A (2286)"y D
B HABEIR 2 2 TREERALC X DM L, Bx oM Pl Z R L%z B0, ZoFE TR, %
5925 ND* V=7 DHZFH 2, 7 —IAZEIER L TERMLE T 7%, HBIE~DF
Hix, ND* Vv —7HDR10 6 OEEFEIKE (. D, AF KO AFND* TH R HHgHY
INZ o7z, A(2940)F % pD*0 & nD*+ DIRAIRE ECh D EEA, 2RO O BHAL
72 (|A:(2940)T) = cosf [pD**) + sin @ [nD*)), HHIEIZ, COEREM O & ATND* IR
HT-OMBA v k47 - 85 A= ANCKE KT 57280, ZHSDAF A —5 D
e L CHEFEOMREZRL 2, HlZIE, 0 =10°, A =1 GeV D6, HIEEIEIX 84 keV
TH oz, RIT, A(2940)T — A.(2286) 77—, A (2286)F 7070 DIRWHEEHIC X % A
BlzownTy, \?%L%%ELT%@%%@ mIICEHR L 72 B8], C DHiEZ 2 BREi
PR AL(2940) — BF T — A(2286)* + , Ae(2040)T — X0t = AL(2286)F 4+ 1T,
&@%m+%EPW%AJ%%ﬁ+WWOAQ%®—%ﬁm@%®+%AJﬂ%ﬁ+WW_
THEA. BRDOBBROGFEZW ST Lz, R, A(2940)T — Zom — A (2286) + 77
DELPRE L, THIC p BE T 2HIZMA T 2METH > 7, JOHKIRZIRAA
LAY AT« NFT A= ANDBEE L TR L, HlZIE, 0 =10°, A =1 GeV O
A BRI 4.9 MeV & ko7, fk, 2o OMEREIEMGE L EBE L DHRIC XD,
A(2040)T DX F v 7 L NEBHEIE D & 02 %% 5 EIfF S LB,

JEFIZER R D 7 7 A 5 —HE

% DIRFRTRIEAN K > TRk x5, Lo L, BEEH 10 HEDR T E L OLEM
Do BN T ALZE R ZICIE, BROMEN ZIEFICEWE 2 A TS wRD | il
TRLRDHE L 7 7 A Y — &2 RO R FIEDFEET %, R A% 2 B L 7R IR
BLOFEERDER 2 22 AL L THT O NG R, 7 7 A7 — &2 RO RIS LT,
%L%%&A—b/\ﬁ%W®ﬁﬂ#é§Ltomwﬁﬁ%@%%%% B L <. PR
VAR SR B 72 5 A3 JLab D FEERCHES X 17z, WEERIE D 1L F, D Bjorken 2
ol ﬂT%@?MWWF%Mﬂ%F?W7ﬁ®%ﬁktfﬁtt%n\WQHMHC
ERTFREEEDPRE 12 5 120E> T O DI A ZAIEDEE 2L L Tw 3 Icb b 5
F. Be P I NS OHIE X D IEFICRE W TG ) EEEER L o7z, ABFETIZ.
ZDRERDBe DY 7 A —WHE (~ 20 +n) ZAT 2 E 2GR L 72, W OBBEIR L
75 AL —NHE % i T & 2 OFME B 2 o TR RSB 2 E g L 72
B9, PN DN EB R oA & % FREEEE DB RIAAES & L T P
Bz GR L7- L 25, ‘Be DFEREZFIHTE 212 L Ff HIRICHT 27 7 25 —DRR
WBEREL Bol, ZHUE, JRTFENICZ 227 —RidizFio- L LT, ZNeMEY
ﬁb%%m\ R D N B A & RE VAR W LIERT %, LaL, 7
FZAY—IZ X > THEL 2R FENDRITNRREE 2 5B 1L, "Be DR 2R IZH
fACELZ L2, ‘Be DSGEREBER L 7 7 A —Hiib L @Bg{%*’?:/f L7, #iE>T,
JLab DFERIZ 'Be DIRIFTIN Y 7 A7 —f&E EBIR L TE H., BEEREBIZX DTk
B 2 & D R DH S DIl L X 5, ﬁ&@ﬁwﬁﬁ%xffwmw@%
Bite 4 (JLab PAC-35 proposal, PR12-10-008) 127 7 A & —H7ED H N % Il 2 72 FEHFe i
DIHEA TS,

Ay 1 KT Ot GRS D BT T & T > Ui S — b > S4B

A€V 1DOAFr VI @\XE/LQ@F? FETE L 22 W IRBFSGE R ET 5, 1
B e - IRIEMUIEBELIC B TR by DFT L RSB EDSAET 2 2 E A6 T %

KBTI, S FRY 7YY Ah5 by, 23T 3 HIGHE T2, /o> 0 & 2
EV&ar»@maéb@m;bE%mﬁw\mﬁ[]u“ﬁtﬁov@ﬁﬁi S oL
BonFR YTy Y VEHEL, 2005 4 D ORSERIEE IEHEICE C 72 IS LB L%
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36.

37.

Ths, Rz, AV 1RF, RICEGFOT v YNGR 74— « IV —F v OHHE
THfET % 2 &2 HBC, 8= b BB O RE LTS 2 1T o 72, 20054, HERMES (2
LD WO TET - iR T-IFHVERELOFERIE b, SUE SN 703, ZDRERDB 7 + —
7 DT VY MR IC EDRRICBIHR T 2 S 2 Tld o7z, 28— F VERICPIlS
NBAA] ([ dzby(x) = 0) ZAii 7 + — 7 1<% L CTHWT HERMES DGR % T L. i
Wit T VYV IRR Y A+ — 7 E D+ — 70287 [, T v ViR A B %0 S IR R
N— b v Lt Faey TEZINTED, ZO0MBERD Q* A7 —VFEIR, FEmik
DGLAP F##ic ko Cadib s 5, LoL. HERMES OERETIE, 2D Q? FEZH
NI ENTELRER RO, SHAEBDORELIZE VT Q?* Z HERMES 7—% @
EETH B Q2 =25 GeV2ICHE L 72, ZORELS, BRBEK 74— « TV I NLG
fii [[ dz (8071 + 267d + d7s + 075)/18 = 0.0058] H3MF 5 L7 nd, ZdUIAEK D FEFy 11
T TS o, Wi 2 RIS BECTH 5, 156 N7t T v Y VR S —
Ny oHBE R, RO =R TESRRICABI L 2, INE T, ZODMIITEE
Ladrollzd, FEROFERRE, 1 QCDRME, NFu vERIic X 2855 L iRt
5SDWelpo T, RKWEIC L > T, MR VF—HIICE T 2 EGFOAE U EED
WIZEDSSE I AIREIC e o 7, FEBR. C DWMERE IR 2 HvT, 2KE Jefferson iFEHT (JLab)
THETHELFEBROIRE D e I 1 (Letter of Intent to JLab PAC-37), 2020 4G IXIT 135
BRI N5 FETH B,

NEu v RIGEMHL 2B S — b oo & aEHE

2008 i T, —Mt (b S — b 3 ABIE (GPD) 1. fiifEL 7 b VIEERHEER IC B 1 5 1
WA 2 7 LIS X D IRZEASEH I S LTz, LA L. J-PARC %2 GSI-FAIR % &
DN Fa AR ICEB VTS, GPD BT E 5 Z & 2 BEmANIC/R L7z (@3], 2 D%
T, BV FXF— RV a+b > ct+d+eZEZ, Bl e & dNRITW TR
DR E TG AEE) R 2 o2 E 2 7, Bl N+ N> N+7+B (N #&F. 7
NAYRT, B EFH 503 A) DRICOMIHEIC, %TF-HED GPD &1 6 ART
~DEX GPD 355725 2 L 2SI L, GPD @MU 2 B 22 F v CEUER IS
N+N = N+71+BOWHZEIFE L7z, »NFa v Gz A2 F S IEEimEs R E»
L&, V7P UG E Bx 5 EE A, $ 21X Efremov-Radyushkin-Brodsky-Lepage
BEIR EWIEN D —¢ < o < € (z 38— b v oiEE)RIL, ¢ IZEAR T XA —F) 2735
SR TE 2R H 5, ZOWFRIE. N Fa VIS ESR v = 7 F OaEgk% A
. B 285806 GPD Z WA TE 2 u[RME %2R L 2 RUCHlifiE23H %, RIS, « HET
E—aZ A OEHEOMRZRE L 2 B2, B EEER o Fa v oEER- X,
HARWZ N P e VHAEEAZEET 2 E®W T, FE sV —RHAEKIE~DIGH EF
WRHETH 5, BEHERITON P v RIMERETIE, IS e Fa v o oW
HEICHESTALEEZIONS, ZONS AR I, BAEh 213 L A EMEH
T3 EnERTSEELZON, INEOERHN EWES, BT RIS - KT
RISOWHRELZID . CnE2OBEHET LEHRT D2 [T =oya/(Aoyy)]e BBTE—L -
I3 NFX — DR GDOIAIR 7N — R 27 — L8R E L iU, 2 ) KscB5 3 3%
NFRY DR =AM iU, EHEIEREL 22 EHFIN 5, KL TIE,
BEHE O r v — idEhE & R AE B ORFE R BRI T 72, 2 OfER
. CERN-COMPASS % J-PARC D FEER CHEAI N HETH 5,

JLab, RHIC-Spin D SEBa#5 % I £ 2 72 Wi S — kb > 0 4f

B AEYyOlRREZRET 57201213, FEEFER%Z QCD O EXAEE%Z & 4 O
52 X DRt S — b R IEREICIRE L, 74 =7 E TN —F M) A DH#]
ErRPDIZVERH 5, 22T, Ly M IEHMEEGLD 2 €V IENTRE A, . R
Wipm+ « B BnD m FREFERICE T 2 A © v JERTRME D FZERRE H s © | Fewiifit fim i
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38.

39.

N— b Uiz Rko pEziED 7z, DT TIX, JLab, HERMES, COMPASS ® 955
ik & PHENIX @ 7 FfEFER D 7 — % % &0 THENT L 2 523 L v [B0],  OfifTIC
X o THE S Ntk S — b AN 2 8RN % . Hessian EZ2 H\WTifTo7%, 2D
fEH, JLab D7 —# 1ZK &\ o SR O RRAT 7 + — 27 DA%, HERMES & COMPASS
DT —=FFz =01 HEDRGK 7 + — 7 DA EFET 572 DICENTH D Z L350 o
72o x = 0.05 ff¥E D HERMES & COMPASS D EG 17— #1213 Q? DiE\W I X % 7245
BHH, THUIKE W ¢ RO N —F Vo fBIETH B L 2RB LT, 5612,
PHENIX O3EERIC X DR 7V —F A D ANEMWEI: LU TIC R 3 2 n Lz, X
12, Jefferson FZEAT DRFRFEER E07-011 237 )V — 7 f@tiic JIE 3520 %H L. RHIC
2B B34 thiE B T — & o8 L st U 72 8], 2 i@, 7v—=%
Ut 2~ 0.1 BRI/ E (L REWHE (2 > 0.2) TRIEONTRICKE S 2 L 250
W U7 74— 0008 O—RE— X M 2BURETH - 7205, 7 v —A o4
BIEUZBI L TUERZITAEWEDIREL, —RE— AV IDPRETE W B30 o7,
TR 5 E07-011 FEER O RIGHGEGEEIEL g1 DEIIER /NI Wiz, EBHEOERIE
L CHGT BRI N —F v 3HOIREIRFETE L2 L2, ZOMRICL>THL I
L7z, 7. 2O RHIC O3 A HEFAERKIC X 2R 7V —4 v 34 ~DOHIBR & [F]
FRETH S Z %R L., RHIC & JLab @7 — % &Rtk 7 )V — & ¥ oA BB D E % 10y
FEICT3ZE2HSICL 7,

J-PARCIZBI3E I LX— 1 Fu i

PTG T & o 3 TRl S 41, TG R0 O 7 B i S L7 iFSEE
WD o2H%, L, NFay - FlAEOEAHEAERTH 3 & 015 (QCD) &
JEEEIEHI TR C EDREETH D, 74 —7 - IN—F VLK RE L TDONF 1 v
THEORERE & G% IFHEICHUE T 2 2 DL WiGadh 5, ZORMNERF 2. J-PARC
TlX, 7L—N"—NFe Vv EEOHHEZZLI L 2 LI DLV +—7 -
NERUYBEREARE L, ZN5DYWEZED NN Y OWERKIGEZNE TS Z L%
HINE L TEBIThNLT WA, 2020 FICIIEEFHRE—L 54 V235K L., @I 2L
X—BroA TR 2L 702 27 FOSAEIC A 2, §C B8] TiE, RERR
iR RE R T R L ¥ — o Fa Y OBUEZ N L 72, B2, 3050 GeV DFzF—X
E— A% ORI OWTREI L 72, J-PARC DG KIGIZ, B 2L ¥ —D BN
QCD DOFEDMEZ 2RI H D | BEIFIEOMGEE & EICEROILRKDIZEIC 1, 8
FhEm B D S JEEEIERI Y PRIC R 2 {2 (EHEICPIfRE T 2 2 L IR 2 EEEDLRH 5,
TTIZ, F ¥ — LR A Drell-Yan i#@fe 2 7z, LRI +—7 « 70—
F Uk, =X —HE, ACVIESEDOHEIC L AT A UGBS
LEBIRERHD, INSOFERIHAL 72, T2, BrE—2ZHOTXRY b LifET-
ODEEZZMET A EICE), ANFrVvEBOERE#EZHS T2 8227 b
RIAEH U7z, 512, BRI CHEEGEHHIZ 2\ b DD, (p,2pN) I & 2 1% 1Bk A AL
TEHDOWMFE, AV 1DoANFaryoT v Y VG, —MS—F v 5 DRSEDORE 4 7%
AREDHREME E LTE AN S Z E RN L, FERMIZIE, BB — b 2Rk S8 TH
BaiTow, BT AEYORFEZHS T 3R b BET i Tw3, J-PARC i3 Fa v
VI D LR AT 2 2 LB TE ZRFHEDMFRTH D, SHSITHIAND LD
fFINnTnz,

EEEKIADFE 2 ) AN JFF NS — b v oA B

LHC %> RHIC Cl. B2 VF¥ —HA 4 Vb z HOHER fThbItTE ., KGO
HEHEDLS 74— « TN —F v 75 RAvDOWERTARSL N TS, 2 OWiHEkED Lk
WIFIEME R R A% 8 — b U DR TH D . Fc DomBIm stz ED 7, £
7oy =a— MY 2 IREOMTEIIIIEME R BEIE O MBEENETH 5, THIBLDJH
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41.

TR B T, TFD 28— b v oaAin 6 10-20% DAL H 2 Z LS TED,
Z OHIEZ IEMEICHAE T 2 2 . RN O DB D X A = X L% T 5720 D &
7o, IS EEEAZFETH S, HZIE, =2— MY JIREIOHED-DITIE, 5%D
FEECHIIEZEH T2 2 EREEFN TS, Frc, SENXBE O EXIE % & 0 7 @it %
1ol P IMEERIE Fy & Drell-Yan WAt 77— 2 L. QCD OB EIREX
(leading order, LO) & 2 X (next-to-leading order, NLO) Dfi#HT 2 17> T i 7 73 A1 B2
ZREL, DO EEEZ R L7 B8, ZUTX D, /AW (=0.01 —0.001) I8
2RI A —=27 ETN—=F v DoaAIE, NLOICEWTE D JWIEETIREINS Z &3
Grotc, BT 6O FICR 24 HDOIRFEOERZHAT 2 Z LICYIL, 1%
5N T DN — b v BB E A L 72, OB D LT OfEREZE%Z, (1) K
S\ g fHIEOM 7 4 — 7 D THMIEX B, 07— X DBERRETE 2, ZOHlE
ENY A VBRI B RAAR DR OWHFIIC X D, NS w2 I2B W THAG 7 + — 7 046
IHERCRETE 12, (2) #i2, NSV IO 7 4 — 7 DRFEMIEIR, F, DT —
Y EHAOWTHEERSIETE R, £/, o =0.1 DFEIETIZ Drell-Yan 77— % Oiilfic L b
JRFRAIEIZ 2, RE e TRRZVLAEEZF>TWwE 2 2B 6nIc L, (3) 7
W= VoI EEHOEXIA L LT, FEREBCHEREICT ST 5729, NLO Ol T
XD IEfEICkO 5N L Z LI NG, Lo L, R ERGERE L O B 2 Q* Ak
DIREINTE LT, IV —F VD EFAIEZ IEHEICKD 2 2 LR TE LD o7,

HERMES %h5%

T - TR RERELIC K D, 2 ooERI% Y & B sk o s, R T D
et c AU, FAIERR, F I 3RRR & SRR T O SOBER7 2 & A TE D, B H
S MR A Y 2 72 L gl CTHERREI S FA 336015, Q% — oo DA — VBRI E VT
X FA = 00302 T 228, EBEOFEEN MTON S Q* HIlIc B W TIE, RIEMIEN SHE
it & M IRARNSERIE DO R = FA/FA IZERBEZEFO 2 L2 ST 5, 1980 4
iz, FAMIZBEY 2 F%HIETd 5 EMC (European Muon Collaboration) IS D5
DIEAIATDN, Z D8 RGOV TH R FEMIEDRET 202 L) RE ST w7,
2000 £, HERMES 7' )V — 7 (37518 & RETT 1 QWi o, /o ([ZIRFREBIR AT 5
TEERBERL, ZOZEIE HERMES #IH & WHEn 7, s i, Z O TS a7/
SV TR, RE W o ST EOMIERNR G P S s 2 L 2H S
22 L7z [BA], fit> T, HERMES O FEHTIR D 2 41 & 13ZBAR L WEEGTE TH 5, K
12, BT a—A VEELICB T 2D -0 E 1A, AN -0 EB 1A & 1
—RIVICIZSR e 5 C LITHEH L, B OfEG amERE Y ERGmo BN BNRET 5 Z
xR LT, D% 0, FET ORI IRERE FA . B EBIs FY & BN oy
BT oEBRSMHICE > TEbINS, HlZ13, BT - HTEELOWIHEE & MEREE0E,
RAEDGF OB E % 2 HIAICHD . Tk —2 I oEEHcEE L ik I s,
LU, AN OKA D) Fermi HE) & (X, Z2EORL 27 1ISEE) L Twv %
7o, M7 EMET M ORERERG T 2R 5, ZOEAICE D, HERMES 1%
DREV g B THETH S 2 L 2R L, REROEBRGEED WREtE 2 i L 72, 2D
#%. HERMES 137 — % Z et U, JE AR S v o SR T 20089 2213
»CIE R o7z, Lo L, H4 i HERMES & 137 2 # B8 A5EIRIC . R D%
REOPEET 5 LS T 5,

NuTeV D IR A & PR

SOHAEHOR A L v M, EEERTIEHT2T7A VYV AE ALY P EEDIT,
BE - GEZXAECTIERHTAER ALY FBRHH, 26220080 v b DEAEG
DIIFRAA H 5\ 213 Weinberg 4 0y TH %, ZDFHEAIZ, 2002 FERf 5 CEZEALNESS
DEERIZ X D IEHEICRD 5N TE D sin® Oy = 0.2227+0.0004 TH o7z, UKL T,
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42.

43.

NuTeV O =2 — btV / BELO FERAE R 1Z sin? Oy = 0.2277 £ 0.0013 (stat) & 0.0009 (syst)
ThH, B2 fEBRo N, ZuE, NuTeV OFRAMRE LIFIENTw5, EAA
sin? Gy (FEHERRIC BT 2 HEAZYHECTH D, ZOEBROKNZMHT 2 2 L3N ET
H 5, Fexld, NuTeV EER 7 )L — 703855 L 72 sin? Oy BEICB LT, REIRICER L
TS L 7z [68), NuTeV FEERDME L 72 fE2NIZ8TH 2 72 0, JHFIELAIIEIC X 2305038
L 2 72, Paschos-Wolfenstein BRI R~ = (o%f, — o%) /(o4 — oZ) = 1/2 — sin® Oy,
BT L & sin? 0y OBIRZE 52 23, R FEEAHIESR#O X 9 2R o rhik: 1 E R %)
RIFEEIN TR\, F 7%, Paschos-Wolfenstein BRI, H:F D 8— + v 1mEE
BIZHLTT7A VAR ZIE L TRONTED, ZOREICEIL TH BRI
Th b, KUETIE, 74V AEVWHREDB, iV 4+ — 27 5% u, & d, 1ISxT 3T
BAIERIR. A% s(z) — 5(z) & o(x) — é(z) T DENF%Z . Paschos-Wolfenstein BAfR
DHIEH E L TR L, NuTeV D5iRGAREORNBINGICH S 2 2L 72, H
THRAIEICBI L Tl FRicli 7 + — 27 534 u, & d, DIRTFIEIED B 2 2 & 2 EE) i
REE. N A CEREE, EBRREZ W TR L, BT, 2Emc 2 o225 L e,
Paschos-Wolfenstein BRI DAL IR, TR sin? Oy DAZEIFHHTE 2555 %
B, LU, 2020 FFRpRICEWTH 74 YV AE Y NBEON, u, & d, DI 1A
ERIR, s(z) — 5(x) & c(z) — &(z) DIIRIF TN ANEWEDIKE (., ZERORKITIEA
fERD £ RSN TE D, FEROMADMF-N 5,

KigE= 2 — b Y iEHERRIC B T 28T & R PR OGBS %

Za— MY MHAEMZE -0, RIGOWIARE I —MRIICIFFIS/NES . Z2 D7D
AT RE WV, FPROBE=2— M) VYHYHR D7D I121E, Neutrino Factory & ML
NHRKME=2— Y WERSRSBETH D, ZDOFREREHEICSNL 72, Fric, EM
HTH 2% FHEREBOAGRZ L LT, M2V — R = 2 — Y/ Wiz H
WTHIETE 2N F B UG IS DWW TGS L 72 [S. Kumano, Nucl. Phys. Proc. Suppl.
112 (2002) 42; AIP Conf. Proc. 721 (2004) 29], =a— Y / « B FIRIEMIEBEL TR,
ER7 S Ly PRMHAEROEEIC K D, BFEELC I 2 WIBERIE Fy 2MEET
%5, COMIGEREBIE, FOfli 7 » — 7 i cRIN LD, a2 — Y S EELDOHE
7 —2, BT ofli 7+ — 7 5B 2 E T 2 7c O ICHEE R RE 2 72, HTZD
fii 7 4 — 7 3 ABEE. 2 F 0 JEFREMIEICBI L TiE, FiEdd 5 K E v Bjorken-o 28D HH
OGRS B 6 RD oD, NS v BT, DN & B L &
RIS & BAfi 7 4 — 7 3RS T 2880035 2 b DD, 340 % IEMEICIRE T 5 T & IR HE
THs, 2 TEAIE DS o B A 7 4 — 7 5B = 2 — Y #ELD
MEEBIB F Z O TIRETE, i 7 4 — 7 DFHELIIR ORI B #2732
LR LT, R, &g s U<, MEOMEL 7" F Y HELOBEIC Z TR L v
B g3, g4, g5 DMFEL . 25 Z Tk S — b U mBE 2 3 L S WH%Ed % 2 & 3]
BCThsrIEEm L, MEL 7 b VHELIC X 27 AV RIEOE T, iz +—2
ER I A=) RV DEGE TS I EPHL WY, —2— MY JEELICB VT
i3, ZDEENHREIC 22 2, KRT, g3(H B\ 13 g5) 2 I L TR 7 + — 2 2346 % K
52 ENTREE D, Mo T—F LlAGOE S Z LIT X D/ o IR T ORI
7 =70 IEMEICRD B 2 LR TE L, ZORKIZ, [EL 7 VEELO A TIE T 4 —
I BT AE Y DEIGRMEETER VD, Z2a— Y/ ORTIEREZ OFEIGHRD
SNDBHFENH Y., Bt ALY DR,

MWL 7 & — 7 340D 7 L — 3= Itk

BFWKZ + — 273 8, B2V —F v 5 OEBERINIEGRE g — g 12X > TAED
TED, 7y 7Ly - 73— DEHBRBNS VD, ZOHENPSECS 0L dDK
7 x4 =7 ABBIC RS e b s, L L, IR 7 + — 27 ofiicid 7 L —
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44.

45.

WN—RIFEDAE L. BB ZN T WS 2 EBH SN TV 5, /5T, ki
7 x— 70BN LT, 7 L= N—IENEDEIE T 500 £ ) 2 I3 TIE BV, W
MR % & O I T REEDIRD 7D 1iE, 7 L — N—JERFtE%2 4 U 2 JFBEIN X 5 =
RALEHRL B DEDRH S, 22T, L3N P e v ERZ AT, RiK 7 +— 7
TAD 7 L —N=JExntk 2 MY 2 BERITE 2175 72 [Ba). R TV 515
R BT H 2 P FEREA 2 T W 7 4+ — 7 34D 7 L — 3 —FER PR 2 i
ZL7, Bl THTE) 292 2 LYo nTE h, Hl 2B S 1w 3 it
DEDTH 2 FE8E (r2) < 0 BRI DA A AL THIHING, TR Y + — 74575
DFMEICHEHT 2, n T RAEY 0D D, FHETEL L TETHDREBR S— 5
MICHEEE G L\, 2070, i $— b v ofIc 8% K3 b HEZ R 1k, A
EY10pHllFTHb EEZ NS, BFHELICE VT, KEDETY p RF & AL
HA%z32 LT, 2DpHETEOREE 7 L — N—IEFRED Au— Ad 123 LCEME
L7ze ZOMIETIE. N = pN &N = pA DI DMEBRZED, p D gy BE&EBIED A 7%
53 g HE AN TEREZITo 7, ZOME, Au—Ad I L TEHDOAPRe N, OF
. RS & ARSI AICENTH AdDAw X h bR THL EHEZSN, 2D
JFRE LT pt DFDdBPRELSHEL B I 2R L, ZOHEHTFHNIX RHIC-Spin
% COMPASS OFEERTHRELE S N5, £7, BT - BT Drell-Yan #2123\ T H BREEA]
BEChH I LIERML 7260,

JEF N S — b v o o faordl

B2V X — RSO0 % IEAEIC R T 2 72 OIS IZEAEND S — + Vi 2 iEE T 54
ENH Y, Bonofhild, 724—27 « IV—F v 75 X<EBOHW =2 — YV /#kE)
FROJFRFEAIE R ENOBEEZICHAPEZ 615, Lo L, BETFHIHHICBET 5 CTEQ,
GRV, MRST OISR BRI X %025 72, 7 20, I AaiZeic B v Cha%
L 7= et o 75 1 % R RS R B O BT I L, BN O R S — b v ofh 2 3k
7 B8, TNF T, FHF%— b U OABEED 2 BITISELEL ool D
Bjorken-x BI#0F % & & THER O M A % B 72 1ICBIFE L 72, BB BRI LT, i
THEHEIEIZ 10-20%TH B 728, TTITRD 5N T W7 T8 — b v oA B% 2 HEHE I HL
D, ZD 5 DRFIEAIERE % ol 9 2 k2 A L 7e, JRAZAIIE X o ITRAFE L .
INE W g FEIE IR A DOEELEIE. 2 = 0.1 fHETIRIEDEREL. 03 <2 < 0.7 Tl3A
DT RN, © > 0.7 TR IEDHE T D Fermi EHHFENTFAET 2 2 £ -> T 5,
205 DI FHRNRZ M 2B88E LT, 2 D 3REAEE 1/(1 —2) 2L 72, %
HEH AREEIIRORRICE 2 7, HAOWREIL, —MRINIC A3 2 6ERIR &
ABTHZ b NDZRMEMPCERT I EDTE S (04 = Aoy + A Pog), Tz 1Tk
D DWIERIZ TIUL (04 /A = oy + 0g/AV3) LD 1/AVRGEEDR PRS0, FKLalxl
D AFEEZH W, 2D x & ADBEBIEZH VT, Q=1 GeV2 LB 201 %
NI RX=FZFWTREL, R AEERNZ O RSO KB T — % % 2 BT
22EICED, ZNEDRIA—FDEZIE L 72, ZDFEE, T 2 SO 7 4 — 2
FHENS VDK 4 — 7 DA RET D 2 EIFTE LD, ZDMDEIBD 7 + —
7 R A=A DOPEIZIERICHE L W ENHH L 2, £, BN SV —F v
A ZIRET S Z EINEETH -7 56 NTmEIA 2 MOEE I HHTE 5 X 9 I,
Tex DBUESRNT 7 2 2" 5 L% web ETRABEL 72,

b+ « HEFm ¥ Drell-Yan i@ & RS — F v 7040

e T ROV — s - B RS o MR AAIEEFEE L CHFFi S TE . RHIC-Spin 7
Y=y b ERIFIERELR>TwS, Ll AEY LRFHE$ 2 Fa v RIS FE
fi S — b v o3t &L OBBETA SR I T Aeh o7z, 1999 4040KF, RHIC-Spin OXMWIG!
& U, IR RS T DD S Ty, Bt E DMK BIIIE D ITREDH 5 2>
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47.

Tk o7, 22T, Foxl3EiREET- « B Drell-Yan @fE O MERIVE ML 2T\, A
vy 1 Hy 1 OftbknERI %% Drell-Yan i THIE § 20178 % L 7 [BOEDE2], T)L 3 —
M %) T4 PR, RIS OS2 L 728546, Wik T - ST Drell-Yan
WREICE VLT, 108 HOMERIENHFRET 22 2R L [62, bbAA, TNHLTD
RGBT ETIE v, 220, L7 vy xfolhhEsiE o2 o35 2 &I
XD 108 DND 2 ENHERLEE L TEMITES 2R LT, BT BB rRIGDEEIC
I EDEET 2720, LW 11 EOREERED S5 2 LML 72, ek D%
T, NS DOEEMBIIATERFOT v VY UEGICEIR L TE Y . MIEMRHRD S5
WX DBITE 2 2RI NI, Fo, N= b UEBEOMBITICE D B, 2S5 DOHAD
VAR 2085, A€V 1 KIRA REREE D ICBERLTwa 2 L83 gho,
Z DI 1+ BT Drell-Yan @f2 1%, i + — 7 DRBOA ZRET 2 7-DI1CF
MTH 5[], 2020 FEREEICIE, JLab Tb OFEEBD BRI L5, N Fu v E
R BV BIRMREG 1 - BT Drell-Yan J#fZ, B2 o & Q? DMEETRICK 7 +—7
ZRIECTE 52EVL3H D, JLab FER E AN TH %, KR, RERERG -IEEHE I RHIC
TIFEB L o 7203, 2020 FERF5 T, RIGER 72 BEEEn & L THW 2T - =T
Drell-Yan FEEDEHIZ A1} T, Fermilab-E1039 70 ¥ = 7 s A TWS, 72, &AL
DEAIZ GSI-FAIR % NICA 7 £ Dfth D EEGEfERR. S 61RO EIC FHETHW 2 Z &
MPTE 5D,

AR S — b > AT

B DI S — b V3BT DWW Tid, CTEQ (Coordinated Theoretical-Experimental
Project on QCD) 7% E DGR 7 )V — 703 Fi % D . 2000 FFRF R CTH % FREEMET L 7200
BIBDMEE L 72, L L. Rt S — + B DNTIC DO W TITEA TV o 72728,
WIRF D RS R 2 BH T 2 N Ok S — b v 04 % ko 2%t % {75 7 [634,69], EMC
I2& % g DRELK, RGBS EEZFEE LTRSS N TERLD, I —F %
B2 DUFT = 7B EDRRIE T DAL VIZHFLG L T30 HHAL T irhrot, 22
T, WLV F — R YRR B 2 KO BT o & FEBTAE D E £ D . Asymmetry
Analysis Collaboration (AAC) & L TRt/ $— b >34 B3 2 LA 2 i o 72 B3],
ZOWMEEHNIE., BT - BT - 3He @ gy (ST 2 EBRRE B2 BHT L. Iodfmii, s —
VO ERETEIETH D, Q? =1 GeV2IZEWT, Rl S— vtz S BD N5
A—FTCRELTEE, 20062 HOTAEVIESHIE A, Z5HE L, 2 Z2R/DNCT 3
XTI A=Y DftiZRE LTz, ORI L ThRlfRiii S — F v ofiz R 3 2 LIk
D, ZNV—F VREiRIZRKRECIEDIETH D, W7 +— 7 DIRMBRII/NI WEADIETH S Z &
DRI N, TORITICEIUE, BBTFARAE Y DL ) DIV —F v DRIz Xk 3 b
DTHoT, RIZ, DR S— ¥ AR IR 5 A2 ENT % Hessian 3% FH\ > CT{T-
72 [B64], fREEIEHIERELO HEER T — % % 2 T L CGRETII 235 2 Ltk D, 28— T
VO DR M L 72, Z DGR, WA 2 4 — 7 A 2 IEREICIRE TE 508, ik 7
W= VAR T BEREDIERICRKRE NI L 2R L%, 65T, Ag=0Z ZbAHET
HDIERTDoT, TORRIZ, L7+ VEELD EEFER D A TIE 70V —F Rtz O
THWIECTE 9, EERNICIZHN A X RHIC ITB T 2FHN Fa v EELOFS IS 221 ud
B0, FrRESN M E AAC a—F & LTRBL 225, Ziuit o
BRlD—>E L THWL I,

REEREE hy DEFERIC & Q? FE

RS R B hy 12 RHIC-Spin 72 £ CTHIZE0MTH NS, 2 DREEBIE hy D Q? ZfkiZ.
1996 FERF 1T QCD DEENRAKRKIAD AH 5 11Tz, BHEBIE D Q2 FIEIX, EHEIZI
BHE 2 XEZ SN s 720, HLlZZOBEE 2 XIER h T L TRDZ, 2F D,
BEHEERI QCD % T, BRBHHERI S b, OBE 2 RIED Q? RIBZRET 520 —7
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49.

BERUEFE L, ZORBEEHOThH O Q> FHEZMEL 2 66, 3. h ZEHET
QCD T 7= DICIFHE T2 EAT 268D H ), Z4UT OVt = S, ah iy oV iDF2 -
<o iDFna) — trace terms , n = 1,2,.. LEFRT S, HROEHE LD T ENLEE
T O3 EDBIRIZ, (D ZRER Zo T O = Zo:OF THZ 65, BERILIX
Yo = pO(In Zon)/Op W X DEFE I 0L, ZOTIERHLD JTETIE, < D SAERD 1/ Rt
WD 6 BERTTBESNDE, h ZFTFAA INEECIWED 2D 7V —F VIFE
BREIOUICHES Liv, 22 THRAEE, 4595 20— 7® Feynman X%z 42 THE
L. Feynman %7 —2 & minimal subtraction (MS) 2 ¥ — A Z#H L TREXILOFEZ
L7ce SOMEIZED . hy ITOWTHEE “XIHZ S AW & 22> 7, O
ZE TR D 6 NI EE R IGZE W Mellin #2132 Z &1 X D, Altarelli-Parisi B D5 /5 2
XCTh OQRIERBTE S, T OMEIRICET 2 TR OBEMR % Ko B3], i
fmfiioD Q? Fehe [64) LT 2 2 LIc kD, MED Q? FeE I 52 2 T LD EUENIT N S 1L
Too BIZIE7 L—N——EHIHDS— b YA L TE Q? 2 KRE L LG, MRy
D Q> BALIEMERMB A D L & D bIEF IS iR EZ B, 83N QCD @
7 L= NI AL i — AL d ~NDFEGE Q? HIEHBERXEHOTEHE T 2 LItk
D, HURIROG & LI L T, ZOFHFEDIRE WV o FIHICH > T2 2 EMHEIHL 2, C
N6 DORFRZHMM LT, RHIC-Spin TWIZE I N 5k 4 2 A B VIRt Z2 Pl L 72,

28— b RN X 2 R A REE RIS F o il

&R By DI A% IE (X EMC (European Muon Collaboration) #2 & FHE#1, Bjorken-
r DFEBIC XD, B X=X LBHIERRICEE T2, NS5 RE v T,
PN— b UBIRNC X BB HiS LT R RAEERI R FY & o8 — b v AR B R i
ZiL7 @@, COBME LT, N—FUrEREORIREZ AN QAT —V v 7
Bl% H 7z, JR TGN O T EEEEE 2.2 fm 13, T OERE IZIFE L TH 2, Tt
JFEAENICE W TEFRLEEEGELTE D, 2 003G L7CREBOHAELES 2 &
D6, 74— DVHPAUIAD PRS- HRE R, SO O — V2L LT
BN a L EZLBMTH S, £, DIV HBICEWTIE, Y= F VDR UIAD D
VEIRZIEERE L D b RES LD BT ITE T 58— P AT 2, 205
N—F VERESIRTH D, TN A DR L EGUERERZHRE L7, 3. Mk
B Fy(z) 28— P UBRIC 1073 < 2 < 0.9 DFIBUCE W CEMRE L, SLAC, EMC, NMC
LN E665 D FEEFfGE S & Rt L 72 [@3], OB, /hE v 2(0.005 < 2 < 0.1)
KOEKZEWV 2(> 0.7) TlE = bV EEGORT, FHED 2 TIE Q* HATr—V v /i
RICHEBFERIEHHI N, L L, JERIT/NS 0 a(< 0.01) BECOMERRE R, BT
VB THND TN —F VI RECET 52 2 EBHHL 72, T 8— F UL
BND 7N —F o3RI G L 72k @], ADNS v o 88 (2 < 0.02) TR S— b 2
BORBIZK Y TNV —F Al ERE A L, il 2 IR (0.2 < 2 < 0.6) IB VT
Ga(z)/Gn(x) ~ 0.9 o7, ZOBEmRIRZ . 1992 FITFER S 117c NMC D LG R
Gon(7)/Go(z) EHIRU72hY, ZDEBREIZRC %, FLORGHIATEETH > 7,
BND 7V —F 2 3 DRE I DWW THUIRER O FZERITHIRF L 72, AWIZEIC X D Rk
IR DO RIIIMEE X, D 8= b BN X D BT E 7,

28— b VBN & B %S — b o B

BB = b VEEEAGOSIEE AN QXA =) v IR E LT, RS- v
SARBAB O I R 2 ML 7, £3, WIHND 6 — d o278 L 72558 ). #%
THTRIZZ L= =1 P2 9% (i —d = 0) TH-oTH, ETHMHEIEHD 1%
WCTHRZ S (u—d#0) 12725 2 WAL, #->T, BlIFET L9 v 7 AT VN
% 7z Drell-Yan O FEEFER & NMC OFERZ BT 2 2 L ITI3EBEVPHETH 5,
Fermilab (28T, HEp MO B2 B & L % Drell-Yan EEi2° 2020 £ & 12
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50.

ol.

TNz, R END G — dofi O3Bk d 2 HETH 5, Rz, T’xr D/ S—k
YR W T, NS W o S CO RN 7 4 — 7 R gE L 7 (B3], Z OWFED
HiE, RO EGELE BT 2 o OB AREITH 28— F VHEA EXR7 ML
HrifE] -3 (VMD: Vector Meson Dominance) BB 259 5 2 & TH 5, HA< DIEHTIC
0. HREGERCIEM 2 4 — 27 2O FZAHIEIZ/INS W o TN 2 2 LML,
VMD L & RO DfER L e o7, ZOEBEIZ 2 — ) VEBROBEET 522 L3 TE S
. BHELCB T 2 r hTFEROEBRTHHEIOZ LR TEIEEZONS, B3
12, Tk D3BATE L 72 Q2 FEIE OB %2 VT Q2 FIE O JE TRk 2 iF22 L. NMC
D I[FS"FE)/0In Q? DIFEBRFESH & Lhilk L 7= [B7), % DFER, BUES S T 3% A
D8— b Vo34 &£ DGLAP AR X D, DR TGS o IcHiHcE s L %
ML7e LU S—F v EEEOSRZEAL Q? RIESTRRCHEZToHGAICIZHE
B E D, WRYA A MCET 25 MBS0 BETH D T LR 7, RIZIC,
BA X URIBICE T 5 I/ MGG 2 28R 2 X7, T/ i, 74— &7 —
IV DFETRHIEDRFR U TH 2 2 &2 IRE L Tilam I LT\ 7228, Kb & A
FET 2D S — b+ DFETIIEDS K E { B 2541203, JR FIEHTNERR 2 1IEREIC
O AN20HNH 5, ks DFEFERZFARIFER, 7V —F > D EMC ZhHED
5—10%REOMEIHFEG T2 L 2R L7,

¢ PRS2 F 72 A 5 7 — i RS O WF%e

Gell-Mann & Zweig @ 7 # — 7 ALz XU, BET 12 gq. NV A X qqq D7 +— 7
Bafio, ZUUTIEFES WK ZR DD DIZZ XV F v 7 Fuy XN, BiE
e TN TE %, ZOH TS, A4 7 —HHF f,(975) & ap(980) 13, BV u, d 7+ —
7 D qq IRZBGE L 7B T, MOHAEIC X 2 EBIRZ2FHT 5 2 LTS 4w
ZEPHILNTED, Thsld, s5. KK, 7 F774—7 (qq4q). %\ E 70—
F—) (gg) DREEZFFODTIE RV LEZ 6TV, 1993 424KF, CP NFREDWIZE
Z it ISR L LT, ¢ HETFIFEIEE DS Frascati & KEK IZE W TG S 11T W
Too AWFZETIE. ¢ FRITFIFZEMERICE T, A4 7 —HHFS [f0(975),a0(980)] D
% ¢ — Sy OBBRPED SIET 2% % L7z [@EH, ¢ — Sy IEELXNE-EELTH S,
B RPN 7T T 1 ZEEHEEE I LU L T B 720, ¢ — Sy DEBFRIZ S DN I K
ERET 5, FEBE. HEEIE 2T o, DL SH KK OFEREOSAICIE, 20
FRERIE D272 D RE %22 2 EVHBHL 72 [BR(4 x 1079)], T4, KK 23 % W HIER
BBTH 5720 KK BN KE ., #o5To — Sy DBIMIRTELENKEL &
M6 THb, £12. SHqq H B\ IF TN —FR— )L OBAIIZAFEIIRIZ 2 X b KIEIZ/)
<% % BR(107° —107%)], TRk L T, ¢ HlEFIFEHIERICE VT S RGO
TR TELILEER L, 51T, ¢ = Sy — KoKoy DD, ¢ R ifZeiEsxic s
WT CPIRFEDONZRIET 2 ECEHBEAR Y 775 v FICk 2R H - 7203, &AL
DT, Z DlfRlE CP IREDHNDEERIC K E R EZ TSI W I LML 72,
Z D%, Z ORSHIBIESEEIICHIE I N, NS DTN T F 774 —7H 50k
KK 5 Tom&EZ2R> 2 LR3I,

FERIB D Q* FEIE TR D B fiF

REERISL D Q? FlE % 3l 2 ka0 /i ©dH 2 DGLAP Hfli3. QCD D iEEhERIE
ZEUGAIIIEM DI TEZoNTE D, BYICHL 2 EIFTE R\, 22T,
GBI D Q2 FE T A DENEM % . Laguerre ZIHN % H\ 7 51k [0,8) & Euler D7
% B3EA6R] TRD7, T, S— b voafn & oBISE . Laguerre ZHETRB L T
o RO 2 KD -, ZDFEHE, 10 BREDLIEA %2 T, 0.05 <z < 0.5 DFH
BRCHBER CBUEMNE S 17z, Lad EHEICEE T A 1Z 1994 42245 SUN-IPX T3
PR EDPRDFEANTH o7z, NS, HlZI1E2=0.01 TIEZ7 L —"—JE—THHDHEE
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52.

23.

BOLGE., RRREENED 20 DEEHAZ TS T 10 BRETH o7, KEF WV (x>0.8) I
BOTHRBEIRRC 2wy, G EEIER /NS o TtFEM EREIZ 2w, 76> T,
NSV g ERE W 2 FHIBICE W TRPHENED 2003, @FHVLNS o flHIcE W T
X, 2D Laguerre ZIHXD FEIIBNRNTHEER W HEE L THEHTE 2, Euler D7k
ik, B 2 & QP /NI WXKENICHI LTI LB 2T ik TH B0, 2Dk
Bl g FEISIC BT 2 EES A 2 EATE D, BUEANTORER, « % 1000 X[
Q? % 200 XN /E] L TR %2 34U, 0.0001 < 2 < 0.8 DEIFHNICE T2 %L L
DIGE TR D 515 Z L2300 o 7, RIT, T DEAEME % O THERGR S — - > 47
D Q* FIBAWIZE L 7 [6d], WIBHHERE g, & A EVIENTM: A, © Q? ifFik% . BH)
RARKIA D & & BB —RIE 2 ORI L <, BEEE _XKIEOREZH S 2>
L7z, KR, % K OEBRENTCIERTRE A, D Q? MEFHEZ ML T ¢ 25RO 5T
7es, Tax DBEERMIFETIE, /NS QP HHIR (Q? < 2 GeV?) D Ay ITHHFE 72 Q* IRAFIEDF
fET 2 2 EDMERI NI, TOWMRICKD, EMEIC g ZRD B11E, A E VIENTRE A
D Q> A Z BRBIC AN TN Z L U 2w EAHIHL 72, 51, iRk
N=b U FHD Q* FIBIZOWTHIMFEL 2 B3, ZhsnifhEcHonia—N%, fib
DIFFEE DA TE BRI web RICABHL 72,

RO =2 34GD7 L —nN=3EF M u — d, (u+d)/2—5

W7 *— 7 BB, 7V —F v i 6 OEEERIN D BGEE ¢ — g TREIERI LT
EEZON, BORI A—7D5MIZEILCTH S EIRESN T, LrL, ALYV
PO A= 5H0 0,d DFEFEETH S [(u+d)/2~5 ZLiE, Za— PV ROBICET
% putp ERER D 6 RR I, NMC (New Muon Collaboration) (2 & % Gottfried &A1
HIOBNDF RS 0 £ d IOV THHSE IR 57, QCD OEFEHFIFRICE > TEL 3
7L —N=3ENFRR 7 4 — 7 534 138 E) 2 KIAICER T 2720, Z D% Q* > 4 GeV?
DRI B O TIERFER L D IZ 200100, 65T, 206D 7 L — N—IEHo0 1
T DOIFEBE A A = AL R H % EEZ oD, 22T, FEBEFIRE LT, i
TEPRIZTET DT 4 — 7 FHNDEEII OO THNY, £7, SUB) 7L ——3k
NG (u+d)/2 — 5 %R L7, TOBRIZIE, 7 X —%—& L TaNNJZREFH
WHEBIE A Y A 7T BN, INE (04 d)/2 — 5 DFERRED S PE L, BRI
KF D412 0.7CeVRETH -2, Zux, 1HHETFRIBEE T v vyl s PREINS
1.4 GeV EE DM aNN OJRAF L 13842 L2 LB, COhy b A7 - %
TRA—=F—% (i+d)/2 -5 THEEL. SUQ2) 7 L— N—FERFRIA0 0 — d % BEEm I ¥l
L7zo 19914, NMCICX > Cudfild d oM & 72 5 2 LRI w3, Tk ol
AT [da(u—d) = —0.06 23 54, NMC OFED I FEOF L THHIN G 2 &
ZIRM L7 B0, ki, 2o NMCFEEE3hlic, =2— Y 2 #ELS Drell-Yan D%
Bca(r) —dz) ZHET 2 2 EDHEETH S 2 L 2R L7 [BIE), # (B3] Tl
7 L= N—JER A I B 9 2 ER I E R BEERY QCD OF L., 4 2 HEREAL,
EOFEEHREER, RN BTEDOATREMEIC DWW T E Lo,

ROERIR by () DFAIHI

fifE L 7" b Y IRIEHMEEGELIC B W T, AV 1/2 DMTICIE 4 D DOREERIS Fy, B, g1,
G DSFAET B, AEY 1 DEBGFICHNL T, X512 4 D DMRWREERE by DHEET
5 EDY1989 IR S N, W7 REERBON, VA AT 2 OREERIE b & by 1T A
r—1) v JHRIRIZE T Callan-Gross BARIUCELIT 2 22, = by THREOXDWTE D,
by & by IZFERY A A PGB TH 270, Fx ik, FIMIERE b, ORAIHIZE] L
7o 280 T 4 — R L BRI KIEARZB MWL T UL, BT R DAY Y 1RO E
R[E—AVFT, AEV 12 DBFICTHEL 20D OIFERIIEMRFE—X ¥ FTH %,
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54.

95.

fE> T, by DRANFELVUER -E— 2 > MCBET 2 LE 2, = b VB EZFWT
PAIHI 2872, by OB EZ S — b Y ABACTRBLL . KIDGET -~ F o vk
B~V > 7 4 —iRiE 2 BRANTZRAT & ERAUEMZIRK L L, 206 DD
Bz RD7, THUTK D, K7 4 =7 2R L T wuEiaicid, AR [ deb (z) =
limy—,0(5t/12) Fo(t) = 0 DSRLS 5 2 & 2R L7 B, 2T, Fo(t — 0) IZAE Y 1R+
DESRVUEME—RX Y P TH D, /e K7 A —07 BT VY IVEHRL Tha85410%, B
B by OFFIANG [ da by (2) = —limy0 5 t Fo(t) + >, €7 [ded,qi(x) THY R, Th
EERRIZ S — b VR Z FL TS 5 41 5 Gottfried SRR & [ 7 4+ — 7+ 7 L — N—FEXFR
HIE{ [ (dz/2) [FY(2) — Fp(x)] = (1/3) + (2/3) [ dx [u(z) — d(z)] } (<BEBIT 2 BfRA©dH
%, ZOMMENE HERMES (2 X D 5T S 41 [A. Airapetian et al. PRL 95 (2005) 242001],
S drbi(r) = L[1.05 + 0.34(stat) + 0.35(sys)] x 1072 BEF5Ntk, TITI2WTEA
Nz 1 b hicLie, T3, ARG +—7 - 7V VafizRR L, §E
KDOHE FHEIICIIBEBETE L WO FNAHPLETH 5, ZDIRILIE, Gottiried f&
MR DWW DFERD, K7 4 — 2 D7 L —N—{fkfitk & Z2 OIHBEY X = X L OWHT
B2AD L 7RIUSRITE D, BT L Wi oRm» B S N5, 7k 2020 FREIFIC,
FEl 2 by EERDS JLab ICB W TR bN B TETH B,

JAFT EMC %3

7 HEE RIS D A 1R 1% European Muon Collaboration (EMC) (2 & - TH R & 41,
EMC RIS EMEEN T 5, AR RERBUIEIERMEL 77 v EkELIc X > TifZE S 1 %
23, L7 VIR OB 2T ERIET 2720, R EEEROMWE % K4 2 Y
HTHD, L2Lado, BN RFME, 2 W ETFREND ED% T L7 F vl
JG L 720 DIEHRESS Z Lk, JRTIRD A D =X L %2HFHNL 72012, F0H EoH
76 HETH 2, BIZIE, BAAVEHRICE T I MfliE, 24— - 2n—Fv 7
7 R IR E NIAHLTH 2 TRENED D 298, KIGDA XV + 2 EF AT 2L ¥ — By
DREZCTHID & LOMERICTHET 2 720, R EMC 2R oiE» B ch %, 22
T, EMC AR D CTHERIICHIZE L, BRI ORGE 2 5 L 72 [82), EMCZ)
RIZR RS GBI, QP A —V v 7B ¢ BRI Sl X > TSN T» 3
D, WINL BTN TSI NLAHRE LTI N T, 5T, (e,ep) ERICE
W, IREDBGF DR TN D 1s 2 1p FD EDIREED & I S - DER%E Fio
TED., HAEORFEIREZANS 2 L3 TE S, Ffkic, FEEOEEEZ TR3U. B
7% EMC AIRIZOWTHIE T 2 2 L3 TE 5, Juit EMC A3z A G ER & Q? 5
A=Y v 7R Z TGRSR, A E LTYF 252, BERER L LT
FEWTE Hartree-Fock % 72, EMC ZIEIE. FRHCROFRM T 2L ¥ — L BRI T
5728, 246 WO FEMEE BT E 2 MR L U CE KA Hartree-Fock 75 % £
H L. B%TDUEN 1s, 1p, 1d DIEIEIE % FH\ W TRFT EMC ZIRZ MR L 72, Z DFER,
EMC R ORI B TR E | RIS E LTINS W I EHVHH L 72 B2,
1990 fFERERC, TOBIRICBIE L 725285 & L T, Fermilab-E745 %> BEBC (Big European
Bubble Chamber) DM 2 1] U 72 KBRS H - 7223, JHFT EMC 1R 2 B 1R LT
W3 EIFFVEE, fES TRAT EMC AR 0 FEERIIREE I D W TERERICARE L 7%,

IR A D i L 7 22 O il RRE

1988 4EM4lkf, FA Y GSI D7 7 v 7 F VERFEBECHEMN I N BET O E— 7 H35iH
TELHVIEYRH -7z, cld, BETESNY (QED) ZHW T ZofMEZIEL 72,
DEA L VHEHETIE, 7T VDRTHFESTNR2TH B7:0, 184 DIREMIPEAET 5, QED
DG EE a(~ 1/137) 1Z/N X iz, QED OBEmRIHE LB, BEEmo Fiko H
wWoNns, LaL, SBloEAS 4 EETIE, B 184231 /a £ h b RKE VDB
HWR ZEBRTER Y, 220, 141 X060 QEDM@EZ XY VLT3 2 12k b, QED
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96.

o7.

DIFEEIFEZ D P> 72, 2 2T 141 R0t & R[] & Z2REREERE (r) 2T 5,
HERINICH D #5092 3T E aRRIChEZ G L. RZWETHES (Z~180) 26T %
AR B2 D D OfFifi L 7z E22 D iR A8 2 SN 72 [BY], 141 RonD ;D Bl I
BT, 72 V34 VREAYVBICL>TRHABATES Z LA NTWS, ZnafH
LT, 14+1XLD QED ® Hamiltonian 2 R Y VAL L7z, 2O “JHFH%7 Y DFEFEDE
Motz R v TRL, BRERED S D E2 5 27, ZOfEH, ETEDIREIN, 2
DO L 7y A TR TE L 2 o, TNS DM EM 2L
0. YRR DD OfEE L 72 EEICI3 A E S SO DRERINEIRENH B Z &
ZR LT, 2O PRTFDYREENTIA—F =L LTIREL, 2N5 DT F )L F—
X 1.8MeV & 1.5MeV &% o7z, 2451 GSI CHIE SN/ FFET D 2L X —I12IZIFTH
JELTED., QED OEFIEIREEIC X > TEBRDHIHTE 2 Wiz "B L7, Z Dk,
GSIDFEEFIZ OV TIFRAN BRI N, BELRGETE—7 3% ko, L L&D 5,
4 D QED OIEEE MG X, R 2B T 755 180 2RO % 2 IRE L T
2HDD, WY QED ZIFHEHINICRN72bDTH Y, Z DREIRENTFAET 2 2 LI
Zb DI, kE, @ [BY OEHRE, L. ZOWIE “ingenious” & DFHlli 2 21T 72,
T, ZokkZ QED OIFEEIRENNERENFEFE TR AINS 2 L2 fF T 5,

N-A EBVIERM € — X ~ |

JR %R, S r =R REBORICE L 72 b ONFEAE L, FEBRIWICIZESVUEMR T
E—AVRMELTEISNS, B2, BEEGFICIEERWUEMRT-E— X~ F 0.29 fm? 235
D, NSO RLIEEMDOE2F>, ZOERBIE, BIDT vV IVINIGERLTwa Z
EDHISNTEY., RIOBIRZ TS 2 &, MHEEH LS 6Z20WE %205 7
DDOENETFETH D, ZHUIR LT, NEFrryORIRICEI L Tid, 1988 44K, RAID
WEHTH o, 74— VDTN —F VWINZE TS TV IVHIDREEL, « HiET
BIZOWVTHKETAE Y EOHERH B 06, TLEFE L CwEEEZGNS, L
L, ABV128FIiE, BllE L L COBLRUEMTFE— XY FPEEL RV D,
AV 32D AT 2N E2EZT, 7T, ADFMIIEFICH I OLER
B E L CTHWS Z EIFTE R\, 220, N-ABRIUEHIKGT-E— X > MBI L THIFEL
720 AEBIICIAN D AEEKRE— XV FOMZEIC L > T, 71N - aNy LB 51D
FLF— (k <120 MeV) (ZVUEH € — X ¥ F DHEICIEA T2 TH D Z L0307,
THUTH LT, N-A BB OEFIERLITIZ 400 MeV BRETH D, WEMTFE—X Y FD X
) RO HIETE S EILELRH D, £V /) 4 KRETIRIE IR 7 )V — 7D Bates
WIFERTICE T 5 N(e, e'y) & N(e, e'm) DFEBIRRICSHL ., N(e,e'vy) RIGIZE T 5 N-AE
BPUEM € — X ¥ b OB Z BERNICR L [, A DEHIERICEWT, b LERZM
Hf-E— X ¥ FDBHIUL N(e, e/y) DM IE R B OTRD 62T 25 Z L 245
L. 7B FOEELIIN DT HEHEFE T L EM € — X > b 2Nl TE % nfaglk:
Zn L7z, T, 7 hRETFED N-A BRIUEM € — X~ P ~OEEDEIHR TZ [5G,
Q(N — A)=+0.02—i0.09 fm? MG 5 N7, ZOflZ, 74— 7D T vV IVIITRIEE
N3EHREL, EHOHEINAMEMFE— X MIEMIC 7 +—27BOF Y VT
THZoNBmEIZR S R\,

7997 A - Fa—7KAICk BN FaroiERS

NP VORI Z Lk, NFuryoNEE2 2 G505 FERTH 5, 6T
RS AR BLERE (X, 7 4 — 7 B2 F W T HIERIA S ICRLdbTE 5, L L, 1987 441K,
SO AR & 2 B S o BRI ER I 1@ 2 b D3l o, 22T, AR Y
FHIZEBOTHEII L, BT QCD 2 oBoN2ENE I E T2 7I7v 7 A Fa—7
BRLZ LT, NP v oo TR Z 78 L 72 [B3RD., T QCD 8 X O Regge Bk
Do, ZA—7 K7 x—7BICHEEC AT 28 ER T vy VB oS, 2,
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28.

99.

I A—=0 R7 x—7MDAH T —EGH, IRILEMIEDST, 74— ERI =7
ZRESEBHEDARIIAD D RIS NWIREBICH B Z L 2B T 5, ZO—RJt
Wixho—8BRZ, hI7—+ 7797 AFa—7 LR, 9. FETFHRHEOHRZFHX
7o &2, ZOWMERIE, NFRvORERSRE 7 7y 7 A - Fa— BRI K DAL, H
FRHPICHEELE TP A OMEDGZHNE L2 bDTH S, 1 RuhH 7 —EE5+HD
7 EHUE, 35, DIRBEICH 228, B LIKIC, 77V 7 AF2a—7H50IE N FayigZolk
REDSTERIT—RITMN % b DTIE R WA, BT O A 2 U 3 Py DIREET qg 234
REN2, 2T, q BPETOEELOHIZS, H 5 WIZ3P DIREETERI NS &
LT, p—2m, by — 7w R EDHBEZUZE L. 206 OFEIESHAIRBOMAFEHC ©
FRITOREIICED X ) IRET 202 fAT, ZOREHE, 35, &£ 3P, Olj ;ORI
XoT, TS DHEIESHHNEETH B 2 EBTh ot D qq LRI L T
TFHDT7 79 I AF 2 —T%RHIEEENTE, ZOBRRITNY A v ORISR % A
L7z, ZORBEEEZ, BfFLPHETFoREIHTs I8k, 220D FHIOE
R AEADRERTcE 5, 2% 0, BIIHAEATH 2T, hF7— 7Ty
I AF 22— DI T, ZNMBSTDONY) A IFES TR EIck> TR 3 LF
RT3 [R3.

y A7 =) v 7L RFBRICE T 57 4 — 7 DR

JE T A% DR ELAE FE 5y DA H AR I BT 1% (QCD) TH %, fE-> T, K%
QCDICk Y 74— « IN—FvOoHHEICL VBRI NEZRETH S, Kz, FT %
WO IR I T OEE & IZIFARETH ), BHEOR T ZICEBWTT I TOR
25D EELNED, JRTEHRICEB T L2HE 27 +— 7 ORIRIZERD 54T
W, DF D, FETRBRICIZZ A — 7 OEND 3137 TH 2D, R EOEEE X
X, HoDICT A —7 DR E ANZHEIZ R L, R AESERETH 21T &
HF-citidE N g, ZOBRMNICEZ 27010, Hlik 7+ — 7 BRI L 2 DA %
WTHPZOBHEZFIE L, 2O00fRE2ME T2 282X, 74 —7 DFIRIEN
20089 R HERIICHEN 7 [8]], BARMICE, JHRIRE) X 7 > > v ricHfis iz
DD vDIREBEE, 74— 7B N RO T CEHE U R L 72,
74—l LT Lenz & DfEZR L 2R Z L, ZOFEB» B8N LWHAET V%
e RFa BT A Fa v BoOMAEFEHE L TERHALL, 2o oERICcEHAES
N5 “JHT” ORET LIREREB 2 KT 2 2 L2k D, ZoDERIFIEF IS »
ZEDRbot, fEoT, RO I X BARFEOERIZIEHETH D . A IEHHR
BT 74— DMREHATEILIINETH S 2 EWRBRINT, yAT—V v
S, BT R PLEGELOMET I E BB, T OMEG IEE Ry = §-p D ADHE) R
PATEIND I EE2E ), AFFEFBRICI UL, 74— 7ERLE N F o RS X 2
FHHVERBIBDOZFIZNZ , y AT =V v I ko> T oEBIR A L D RS
THETE2HDELEDLNSG, $/. "FRYDORZIIZFEFENTELIEE L VWHH
MBI, 74— 27 OEHESARZ HHTE THIRKE TSRS EDfhoBi%R
WEHIHCE W EAVHIBHL 72,

A DEHRE— XV b

NP VBRRTE— XY FOZEIE. NFury NG E2ES O DA FERTH B,
Friz, N F v ORI A€ — A > M7 4 — 7 BRI OREEIC IR (1 B 2 58] 2 B -
L7225, N A JNEEMADBRTE— X v MIZOWTIE, bEHHISNTHihol,
7l 21X, ADFMIIN 102 HTh ), @FOMEHEZH LI LIFTERY, 22
T, 43 7 P - B oflEES 2 v, A DERRTE— X v R 2HIET B AlEEN: A
WH7E L 72 [RaE0], 1980 FfIid, 7 4+ — 7D 7NV —F 5 X 2 M AERICIET v Y
NHDIH DT ADEET 2 I ENTFHRINTEND, A DBXRNEMT-E—A > FIZHE
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DOEE > T, 9, HADBTA VY AN—EMZ AT r hHFED AEBRSKRE— AV
FADEBRZFRTAHIZE A, p(AT) = —04+i0.6pu, £ Q(ATT) = +0.2470.05 fm?
DGR Z 72, SU(6) BBRIC X 2 FHIME p(ATF) = 24, EHETIUL, 7 PETEOR
SRR FE — X ¥ P ~NDOEFRIE 25 BERETH 553, BRPYEMRE— X ¥ P ~DOEHZ
7 —=OMDT VI NVHTPFRINEEID L) REVEE Lo, ADHERITHNT 3
7 HEFEDRIRIE, EBER T IVHB DL, BBER TR TH 2 Z LA NTE
D, AT, A DERKRE— XV MR L THBER TV H 5 2 L 2R LT, I~
Hft 7 - 1% B O WA S, A OREEIG € — X v b L EXRVUEREBFE— X > b
IS EDIRICHEAF S 20 2m L, L L, JEEIBETIERED S IS E— X >~ b 2
T2 LBWETH -7, 2 I THAIIF, 2 OHIBEEEERIC I TR DO 1 2 Rk
52 EICkD, MBFE— AV FOEREEIENREE 25 C L2l 72, oMY
A 1990 fEICFFR X 417z Paul Scherrer (22T DFEERIC X D MER I 41, AT ORGSR 1
E— XY X 1.62p, £ 7257 [A. Bosshard et al., PRL 64 (1990) 2619], L% L. &5
B € — X ¥~ OBELWIIEANOZEILIEF 1IN S < Tz lliEd 2 & & hlBES
WERECIZNEETH 5 2 EDVHBIL 7,
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