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ot (p=0,1,2,3) DHAICR SN, ZHUT X > THE 4 RIHEICE T 2mE AL INET,
UK LT, Y 3av 37 b TRV, RZROY) O TRFIR TG ANICHET ITIER
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B ERLKOMRTT, ERADOHBmTIE, XTFIHIET 28 E LT, 4 XILOKZE R D
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BEPOEMIGIE) v 7 A7 2 )V iR
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S OuF, =Y n"0,0,4, - 0,A) =0, (p=0,1,2,3) (4.1)

n,v=0 p,v=0
EECIENTEET, ZoEBFEREX (4.1) ZXROFEHILBIE
S(A)=r [ FAs+F (4.2)
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. AU 1-form e ZINZ 72 & & DIERINBIE D ZE L7
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d+F =0 (4.4)
DEWDHHET LD (41) TT, 22T, F i, R* LoBIE A 2HW
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CORWZED L —ILL T, ETEZK 1-form A DFERIT A, 5. H2 Y —H#F G ITHIGL 7
VB g DILTH2LIRbDEEZEZTCAHAEL L), A=Y, GUR7ZF—YREENE
T, LRlOBERKOEE G =U(1) OBAICk->TwE T, FICHEHEZBAEHIE G = SU(N)
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F:=dA+ANA (4.6)
LEFRTDHE, g:RY = G WA
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F — gFg! (4.8)
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AﬂA):ﬁA;TNFA*F) (4.9)
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3
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w,v=0
DEICHRYET, OB —VZH (4.7) Db ETAEICE>TVRET,
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%ﬁ%i‘%ﬁiti?o DI —VEMTALELRMmOZ L2y =Y EN O E T, BED L
CHRDIBEIN T 2RO TH 5 TR 137 — DS SU(3) x SU(2) x U(1) D
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F—YRERTT, KMHEICE 9 L. SU3) WEVWHAIEM, SU(2) 35\ WMHAMEM, UQ1) 2
MAERICBIR T 2320, ARFUCTEIET % 4 DDHEARN RS (LI, 551, BREA ﬁ
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7 QCD 1 2 OFKT-OEHERMD 9 & | mMOMHAFERICE D 2852k L 7285w T, 7 —
P SUB) OF —CHHRTY, ZOMRICAEND Y — P BICHIBT RS L—F v T,
oIy A — 2 IHBET 2 EMA TR N E T, LT LIEL <7 — Y1 SUNN,)
THhs QCD #52F7, 2D N, & N. =3 OO0 =FHtat 0FPE»S Th7—, LW
ENTVET,

TERIPLEIE DY (4.9) THZ 6N 27—V HOAOHEIIRBEDS % &> T, Y - IV AH
I TV T, 74—27%&F RV, QCD X QHHITT, ZNTHEFMNICI DR
RN T A DIFRELHE L WHETT, R R VX =T —F v ORI < IDIEFITm S &
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WEENLZEER O THN S EEZoNTWET, EDOLI LT IV—F—L8HNn, 20
HENBEDLSWIZKR DD, LWV TN —R—ILDAXRT b )L2RD 2 REIZIER ICIEE W
BRZEOLRET, FRICEREX RN F &8 EN R0 LR T THOEANICE DA LRT I DT
X5, 7 LA BT S 100 5 FLOBREESEN L5252 Lick>TwEd, 7

4.2 Gauge/String duality

Gauge/String duality (¥ 1997 4FIC Maldacena 12 & > TRIBI NPT, AL FRIE
"% 27—V E H DD 5 IR B T 25 HERIEMIC A 5, VI bDTT, i ns
BB HHDTTH, DR IHRSNTWLAHIE, EHRMHFET N =4 8BXFRY > - 2V A
EMENT VB ARITDTF =M E . AdSs x S° (5RILDIKE « ¥ v ¥ —H§22 & 5 RIuEKif o

ERE) &) hidso 7222 B 25585 (IEfEIC 1 Type 11IB HEH) & ORI OEii: <7,
HEHLZ WX, 77— N 2 4 ROTRZE RY ICE 2 BERTH 2 DIk LT, 5XBEHR
MNZ D> 72 10 RICHKFZE AdSs x SP B 2HmThHh2EZATY, £/, 7¥—MaEHMIZE
KoM THH2DITH LT, BHEwRIIO L2 2MwmTd, 2D L) ICRZEOXRILD ., Miw
DEARNLHERERZ S RZ D, —HT2L, oM mICAZ % 2 DM EIcR 5 L v
VL REERTT,

COFRIFETHIATYTAT, BBINTH5H ) I5HEMU D7D L) DIT YR
FOMTHOELREZHLAMMINALLRLZINTES T, RECTFROBEZ I TCHhETA, 72, Z
D & 9 7% Gauge/String duality 235K D 2D EFEZ 7 B EBINARILIZE LA LH D T,

i{&l

Sk DIEMEICIE, SUR2) x U(1) D& % U(1) IBA#E BRI ICIE T 2865 C 3,
TR, PR LTI !
8Gauge/String duality 122 W TEDFEL VI LRFIZIF 1] BEEZZMLTFE W,
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LWEBBZSRIT D £ 325, KM 7 A4 74 7IERD L9 2L TF, KBHRICIE 10 ROTRZED
W Ltkik e TR D 2 Ff> 72D 7L A v EWMEN VR DEELET, TOD 7L A v2idh
e HRDID T A VIS K ) RV ZEZ LI ENHFINELHIICEDET, VDR
IO OEHE, O IERTDXIICREFECETE, ZOD TLA VILESLVL16 EA
BRADBEONEDPEFNTHRZ L, F=UBICRIGT 272 &ATHT, D7LA YDk
W7 —VHERERHIND LRI NET, . D 7L A VIFEIZR MR TH B DT,
INWBHDETA VT a8 A v OAEEER OB ZINHE > T, TP ORZED3H3 > T, Hids-
ZRFZRICB T 2 REmPAEONE T, TR — UM L Do 2 REZRRICE T 2 KB
FELLBELED 7L A vRERTOT, EH5bRALYHEZEDBTZ EEZ NI DT,

CDXI)BKMIERERZIDHZ DD, INF T T — U 123 22 IC BT B K
DAMIZEAM I > TR B LB TESLLDTIEH Y FHA, 2D, 7 — BN &
OB THIE T 2 Y HEZGE L CPRMED —BT 2008 ) 2O 2MAIBE 5 &
NTEE L, ZOFE, ZOBOEDER D 2> 2 & 2T 2 IEHICIEHH 2 R BLEE LS B %
CHIfEN DI L, B3RN0 H2KFEE—2b %I &6, 2D Gauge/String duality &
%L DHEITHILL T3 LIRS EBLoNTuET,

4.3 "RATZ74v%Y QCD

Gauge/String duality 75’1‘;5” INZRER, INZVA0ARRITGHT MR A I TD
NB LT E L, HlAIX, D Gauge/String duality 2 4.1 SiTHHL v v - IV
a9 5 J7EEDY Witten [2] ICXk > TIRES N, 22TV —FR— IV DART FL2 K
D BRI DDD I N — T k> TRINE LT, [1, 3] LT L—F— L Eido X DEET
EBRTIFFRTHO D> T T, EREE RS 2 LIFTE RO T, 2 fithin
7K F QCD D5k E O TEMEMIC RO S N7 f R E LT, 22 ) R—HT5L0wIH 2
EDREINTVET,

2004 FFDEIUC, THAIZZDRIZI HIT7 =7 DFHEZIH AT QCD Kbl T 3 f5ik%
RELE L7, 4 UTOHiTid, SOHEEZHGT, XV YN FVDARY MLk 5[
BzEZTVWEET, XV Ve AV BEBTHE o> Tw 20T, FEEE &L KT %
CEDHBRICR D £ 9, Gauge/String duality 125D {ik#ERZ W e F o v oty & D <
LVIEL VODPWEBTHEETE % £ 2 ADKREHAVREO—27Z L v ET,

FEAIE AR S 2 23RO TT A, 4.2 HiCH L 72 Gauge/String duality D% 2 J712HE->
T, UTFDX ) ARFIETQCD & (BT 2L X —7T) SElizeilids - 72 M22 12 81 2 P % R
L. Z2Ihoxyrzididd 250Mme s 9, 7, KHHOHNTH 220D 714
VEIESMEL, ZOD 7VLA VIZESLOBD I A= L TN —F v 252 RV X —
T QCD MBEBISND &) ARUZHREL T, 2L T, 2ITHAD 7LA v (0—ff) %
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IUSHHIE T 2 D3> 722 ICE &2 2 2 & T, DS - REZRIC B I 2 558RIC X 2 Elid 215
9, 2o, 10 RITGOHEFRTH D %35, 4RILD QCD L%Efiice s L) T s, 3
Rz BEICHRT 28 chHh % Thur7 74—, 2bL->TC dxur/274v27 QCD, &
IHENE T, S50, ZoVHADHT, IO XY v 2R TS 2KENT L. HoHhoi->
7o 5 RITHFZE M5 128 27 =GR Ed, Ny MO =27 2E2 254103, C
D5 RILDT —PHERD T — VB U(Ny) THZ 61, Z ORISR ZEIET 2 &

S(A) = H/M Tr (F A *F) + 22;0‘3/]\/1 ws(A) (4.11)

EVWIHTBIC 5 2 EWRINET, TIT, k IFFEEK N, 1T 4.1 fitlins 57—, T,
D QCD 2F 22586413 N. =3 £ LET, ws(A4) 1& Chern-Simons 5-form & M5
dws(A) = Te(FAF AF) 23729 5-form T9, K2 My 231255 T % 2 & OFEIL (4.11) O
AR —TICHNE T, M5 OEREE (20,21, 22, 23,y) TRT L E, M5 OFFRIZ

3

> K@) Poudat @ dz¥ + K(y) ™ dy @ dy (4.12)
p,v=0

LEPNET, JIT, K(y) = L+ m2y? Tm FEQEKTT, (4.11) ® (4.12) OEHEO
LOBHZRCEOTLEVELE2, UTTIR, EVHAT, 205 X007 — Y Bz g
L. CIHBMANEALONEHERL THELLEBLET,

BT fewic, (4.11) OAEUBE-HzZ R 2 H> TR CEL &

1
K:[; d*zdy Tr (21(( —1/3 § "'n° FupFue + K(y) § " ) (4.13)
5

w,v,p,0=0 w,r=0
ERDET, F—o5oEF AR, 41 HiTPeok ik )Iic (4.11) 2ELTRELSNE T, fHH
DIO7 =28 AIZOWT 2R EOHZ AT 2 &

3
> 00,4, — 0,A)) + K (4) 20, (K(y)(0,4, — 0,4,)) =0, (p=0,1,2,3)
w,v=0

3
> 0" 0u(0, A, — 0,Ay) =0 (4.14)
p,v=0

D&Y ET, 4T (4.1) D 5RICRT, FKZEPFHH TR VDT K(y) BA-> TV ET,

5 XYY
5.1 S5RITT—IBEARTAY V5

3.2~3.3 fiCiim L 72 & 9 BT, (4.11) THALN S 5L — P HEmEMRITL TAET,
F9. (3.11) DERZ LT, 5RITLOTF—VH A = Z o Apdat + Aydy DERIT %2 & 55645
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{Un(¥) =123 {On(¥)}n=012,.. ZHOTEEL THET,

= B (2)¢u(y) (5.1)
n=1
=> 0" (@)¢n(y) (5:2)
n=0
22T {Yn®)tn=123, & {on(¥)}n=o12, F T TIKBHT S L9 I
—K () 20,(K (y)0ytbn (1)) = Antbn(y) , (5.3)
—0y (K )" 20,(K(y)6n(y))) = Adn(y) - (5.4)

D &9 AR 2w T EAREBCR 2 IS &ERTT, (3.20) ISHYST 2 BB,
FAZ (5.1), (5.2) Z/EHIPLEISL (4.11) (HBWwid (4.13) ) IKRALT y BT 2B %2ET L&
EEWCZOMTDIRT 5 70 DEAET,

/ dy K (5) V3 |nl? < o0 , / dy K () |nl? < o0 (5.5)

X2 ET, TOFGDOLET, (5.3) & (5.4) FHERRINR ART LV ERFOZ EDIRY &
22T, (5.3) Bl THEARE o, BB oK S, ¢p = Oytpn EEL & (5.4) BT ED
2D £, fo T, (5.3) DEEME N, & (5.4) DEHEME N\, lEn>1THELIAEDET,
5.4) IZI&, ¢n = Oyt DIBICHIT ROEAEEDS 2 H- T, 20% ¢ :=1/K(y) LELTW
9, ZHUTHIRT ZEAMHEIZ Ao =0 TT,

5548 % {Un () tne1.28 {On (W) tneo12.. % (5.3), (5.4) DEAGRIECRICI S & HH P
JEHE (5.1), (5.2) Z @B A (4.14) ITfRA L & Z i

D &
\g—
j«

—~

0B =\, BM (5.6)

0p® =0 (5.7)

Lo fiMaRIcET s oY, 22 TBlY = B — 0,0™ EiEEFE LA, B L oM
(n>1) EZOMAHbETLLBENAVOT, BYY »HNiAHBEL A 3, (3.9) & RN
3L, (5.6) IFEE

M =/ An (5.8)

DRT (5.7) (FHBEX ORISR T 5850 RIS TS 2 EBgh 7,

ST, 2 LTHLNE 4RTE0l BMY, 0O oYK EEZCAELE I, B O
i p EVIBEFEROE T, 20X RGICHIET AR TIZAE YD1 DR FTT, Zi6 DKL
TWEBRTHINEINTVRERZ FAURXY Y (REYBLITHEAYY) ITHIET 2 EERL £7,
n=1,23,... OB/GEEREMBOIEICENS LT 2 e, BY BT 2 00EBTRo2-
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Tw%«?way/®$fgﬁywpXV/&@iﬁ%XV/T B IZXET 2 DIEZD

RICEE ap AV Y EWENE AV v BY ICHIET 20X 5122 ORISR o/ AV v L)
BATY, —H. @O ICHIET AR TIZAE Y0 DR, JHd, 2 HiTHTEL 44
ERRENE T, TITIRHLIABRETAD, ZORIZ Y 7 4 BB A2 &I
BT LMD EREFELEOUDENE) TEWRINET, TOXHIT, LTV, p AV,
ap AV VDX, FBEOREDZ XY U, 5RILDT —VBIH—-IN T3 & A0
HEHWEZATY,

52 XYVDAXRT KNI

b B oRIE (58) THEALNBESVE LAY, JHICkoT, AV VOHEERD S
EWVI)IEFICEEL WIZ T OREDY, (5.3) 2L LI EHARMEICEEINIZ IR ) 7.
FHEE, ZOMAEIX Mathematica FCTHHFICKRD 5 2 &3 TE, Zwnizn

A ~0.669m%, No~157Tm?>, A\3~2.8Tm?, - (5.9)

EVIHEPRONET, TITTmiE (4.12) ITHTL S K(y) =1+ m*y? EHEEN TR T
A—=%7TT, Thz (5.8) KRALTRONE XY VOBEEE Z UGS 2 F2EfH % ik L T
HLER1IDEITKRDET, TIT, 5.9) EENERNTA=F m L p XYV OEHRERDH

A v G ES |
p | 1776 MeV] | 776 Mev
ai 1189 MeV | 1230 MeV
0 1607 MeV | 1465 MeV

K 12 XY v OREOFIERTS & O Mg [4]

B (89 776 MeV) ZHBT 2 X HIEAL DT, p XY v OHBEPEREE Koz h —3L T
WBDIEYSDETTY, SOBEPOHBNTIE, BV XY Y OEHERIGAMBEA EAEL %> T
LEITEDPPREINIDOT, 22 TR =123 1T T XY 2 IT2EEE L7, FFT
AV ORI, FEERE 1230 £ 40 MeV & BEDOHPATIZIE KL, AVLBETHLEL5WREL
HoTVET, pf DHFORKATRLA>TOE T, 26 61F 5] Tikim S 7 & I ICBE D ik
OO TS XY VEMRINLHREED H D, 297 LT 5 L 1570 MeV $° 1720 MeV F2EE
DEZAIBMINTVERAY VERAEINIRETHLRELH 2D T, ZEREICEZT
7ZE 0,
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—J7. ETlR7E 912 0O 0BERIZXTICAS>TLEVET, 284 4 Vid 140 MeV FEEDE
BEF-oTw30T, &{AbuTidhurtlbnzrbAnEEA, Fix, (4.11) 137 4+ —
JOEEPEXRTHIGEIBoNIANTT, T7v 77 4—0 800 04— DAREEZDY
HiZE, IN6D 74— DERIZ NI VD, HEEZEXYRELTHE S OYHEEIIH LT
BRWiiflz 522 DTIH, A Ay OEREID LG HRELH > T, 74— 7 DEREICTKE
CET 22 DRI TOE T, FHBE QCD TIREMNIZZ + — 7 DEEP LR DYEL2EZ 5
aﬂ4ﬁy®E§ﬁﬁ@m%u 50 T EPEEDOLOMEROERIC L o TRINT WS
DT, 0O OEEBE IR S EVIFERIZZOFEREZEHGOTEPr S ELHHELEZZ LIS
o TWET, KMz HOWI@Tc s »— 7 OEREOIRZID ANLWEH 29D 7L —

TWEkoThan, PIZIEAFVDERE 7 5 — 7 DEHBRDOMIRNLT 52 Z EDBHLNTWS
HLBARKZIELCHETE I LR EERINTVWET,

o, R=YBOMETHEL £ L, HKOMEREZHRs &, RV 2l Eoxy
YRE, JITHRL AP RS DAY UOHBRINET, HLIZ 5] 2SHLTFX W,

W

6 NUAY
6.1 AYRIVRVENIAY

HifiiC (4.11) THAZ 605 520Dy — YD, (5.1), (5.2) &) EAXZME L T4 XmoD
AV VDOMEREARRTIENTELLEFRLELAL, TE, NVAVIEEIRZDTLE )1
FWZEil, NYA VS ID 5R07 —YHEmICHRICEEN TV LDTT, 5 fiiTidyr —Y8;
Z (5.1), (5.2) DX HITEFL T (4.14) ITRAL F L7228, ZoRiIHD 2 XL LOTHZ ML
7RI ToT, INWIEMETE 2 DGO MER 7 A =0 IGEVWEETT, EiZZ oM
IEZFVX =2 GRIR- % F FOEREAET A =0 ICTERWV LI &7 — P BORUNLIEE
L. ZNINYF IR T 52 L 2iEmd 52 ENTEET,

L. NUFUBH LG IEE > T 562 720, IREITTANTIZZL L WGl 2%
ZFL k9, bRITMZED I B R 20 ZEE L THoND 4 Zu2Ek % ¥ = {(21 22,23, y)}
EFHLZEIILET, ZDEE,

1
Ng = Tr(F/\F) (6.1)
82

TERINI®EIZ, TRAVF—DHBRGOENICN L CEBHEZIS 2 PN TnET, 2
D Ng BNV LY OBEBRENEDTT, YWHTIE Ng #0 TH2 LI 7= Holthio 2
ERAVAI VRV ENRDY, Ng DI ERAVAZ VYV FVBERERZ EBS DT, TITHZ
IR LICL T,

INg BEDEAIZEANAY A ICHIEL £ 7,
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DL BT =PHORMNE) L TNV A YD L) BRICHIET 200009 &, EEIN
WIEL T ORRBIE L T, FRIC Ng=1 L L TN AU 1255562 EZTHEL L), 6.2
BicHLETHLLBHLETY, Ng=1Th2s LI %7 —YHORMOTTIFILY -0
BEOWHDZFARD E, TR VX —DEEDLY LOH 2 ~HORVICRELL X ) RN TH S
ZEWREET, SN Y LIKRTELZNTFO X ) ICRE) DI TT, 6, ¥ 2Hhdi- 7%
MTh 2T, ZORNTIE y HAKET Y Y DBH D), y=0 (TSI nK 1 DA
) BRVUCHE>T0ET, 2070, ZORTFOPHMICEEN2Z Z LB TELDIE (2,22, 23)
DIFBDHRT, ZD7 4 RXTTRFZRIFELRFE LTRSS 2 Lick ) 7,

6.2 AVAIVNVBREET1T7M1ERH

UTFCRT Y 70 4—2 L8922 4= DREZID ANLS Ny = 2 DEAIOWT, b9 D
LELCHIILTARET, BEITHT (4.11) DELICH 3 w(A) DESHHGEEIE N = 1
L 5B I RVE—HEORE (BPST A v A% v b Vi) BKOD X 51 AIRICHES T2 &4
TEET,

A= fgdg™!. (6.2)

2T, = (2l 22 2% L LT,

sy (E= P+ <y—Y>2 e[ W= —iE-X) 7
f( 7y) *( X)2+(y Y) ’ g( 7y) T ( f_ 2+ B 2) (63)

LEEFE LT, 7= (0!,0%0%) 1387 VITH EWHEN 4751 C,

&(01)’£(0ﬂ’(ﬁ(10)’ 60
1 0 1 0 0 -1

THZoNET, (X,Y)eR & peRsy & ac SUQ2) IZ S DB (Z,y) ITREFL RWiEST
T F/e, g(F,y) 13 SUR) DILTH S Z LIZHHERLTEI W, (6.2) DD g7t IF g DfT
<Y,

CITHTERL XY, p,a BEARMEEEALTY Ng =1 CIRLF—REOII %25 2 ¥
T, 2L, a% —a TEEMATH ABELLRVDT, alt —a tiFA—-HLET, I0o
{(X,Y,p,a)} DuTEEEA VATV FVEF 274 BEEMY, M EBESZEICLELE),

SU2) DIt a iz N7 (a!)? =1 27T o eR (1 =1,2,3,4) & Lo, Y 751% AlwT

a=a'+i Z abo® (6.5)



ERTIENTEET, (0,6, a,a?) IFHN $° EDORERTOT, 2OXIH)BMIET S &
SU2) E 1% LISIE LT ET, ol i=pa! LEL E, p & aldv:= (v, 02030%) DT R
ZHMPERREZRN L7 & SO M EMEH I E AL T I ENTE, 6T v & —v ZRA—FHLT
WBHTD,

M ={(X,Y,v)} = R x R?/Z, (6.6)

ERDET, (62) OHI IR LX—EERFET S L.

e

(@2 +@-v)2+p)

ICHBIS 2 59 3 fiz LTED., (F,y) = (X,Y) DD THEAKREL BoTWBE 2 LD
¥, INBRTERRT 2L, (X,Y) DY LTORTOMELZEL, p BNZORTOKESIC
T 5 2 EBanh £7,

DL EIEIREZEDSE T (4.11) DAAICH % ws(A) DRIRE SN EDFETT I, & 2D D
LT, RO D 2 ws(A) ODEIREZID ANTH 7 =P EOEMILEMIIC (6.2) TRED L
WHZEREMTHIENTEET, 2L, ZOHEOIRINX—V ZEHLTAHAL L (B2
ERID b & T)

m2 m2 N2
Vip,Y)= 1+ —Y24+ —)? ¢ 6.8
R O e v (6.9

DEICHEY, Y & pIlKETLIERTHD T, (6] 2T, mp =82k IZTEHIPEIE (4.11)
WD k ICHBIT R2EHR TS, 207D, ZOHEPDH L TOIZ R —DRAKDOENIIZY = 0.
ﬁ:nﬁﬂ@;Jﬁ&mﬁﬁ%&%:at&biio:mﬁ4mﬁ%ﬁ2®L?y:0ﬁﬁm

I, p. BEOREIZFo 7T L LTRE) L v b T,

6.3 NUAYVDAXRT KNIV

6.1 fi& 6.2 fiCIIRHIC—EDRALZZ T 2E 2. B IR 2 D AT st i
Wik T L7, BENFOHBZICKDE, SOXI U LEEWREBETFINT, %)L
X =R HMIRETT S, MATIRELZDEEIL 72D LTw 2139 TY, BlEONY F &
DRIGZ 2V 2121d, BFmICH 509 ¥R H D 7,

5 fiCiT o7 & ) ORI 2D v 135 OB A ICIEREE L o, HIRXITO A
V& LT TET 2 7 A4 ZRERERE) EMEN 202V GERL TAE T, ZOEPD I VI
Lo % (6.2) DD DREIFICR->T, M OHBERZIT2EZET LI HDTT, Ng=1
27 THBOBNLT (6.2) DIETIE RV DIFZFLEF —PEVDOT, KT VX — DY %R
MY HEZIICBHEYDHEETELVEMGFLT, ZOMRZAMBELELTLELE)I LA
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T, BARMITIE, (6.2) THEASNBT—CHT, M DEEETH 2 (X,Y,v) DRI A—=F7D
AL T DML T B EEZER, ZONINEF=T7 Y (Z3VF—) ZEEL,
WH OB YO X9 EE R 2 WEEEIC 0 2 MO TEARICE ST a2 L —F 4 Y —
HEAZHZTLET, UKo TEELWLEEREKL T2, 29 L TRk 2L —T1 v 7—
Jital

HU(X,Y,v) = MU(X,Y,v) (6.9)
Him - A+ V(p,Y) (6.10)
= e AM 2 :

3 2 2 4 2
d 9 1 d
A "2(8}0’) +8Y2+2IZ::<W> (6.11)

EVWIHBILRDET, 22T MBIV F=T7 Y H OEET, ¥ B3Z20EE-%TT, %
7o (611) ZA YRS VPV ET2T9A BB M D ED T 773 T VIl E>TwWEY, 74 vva
YA VDELBBBRA E=mc I2k-oT, TRV X—LHEBEFEMZDOT, M 3NV A YOH
HEMRINET, o ab—T 4 VI —ERIMBITCHES 2 EBTET, HAF

M = My + (\/(Z +61)2 + %Nf + \/g(np + ny)> m (6.12)

EBRDET, L, TABICEHVTWR Y GEERZEZ%0) RZEZ 570, HEIFEE
U RX IKELRWEEEELTVET, 2ITIRBTFOREY J & 1=2] &) EFRD
HEEDEHTYT, SDEE. NVA VBT VI Ly (REY J Eachrhiy) THa
2S5, 1=1,3,5 DEICHHHRSNET, On, & ny 130U LEOEET, 21
nop ALY HHOWREE— FISWHIEL TWET, My &1, n,, ny IKEKEL R VD 2 EHTT,

(6.9) 75 EMICEHET 5 &
2

DEHIITHYETH, ETHBAMEICEE Lt JICERL 2o — FOENRBOES b
AR ANz iU o3, ZOFEPELE LA LZINTRRVLDT, R aho%0»
EHOHE L TERLTEBSZEICLET,
ZITRBEAZVCOTEZEEAD, (6.9) 2l THEABKD BAKICES TSI LT
£9. £ (Lnpony) TIAVENZEARRO TR FAVEEE Vi, EHCIETS
ELdim Vi, ny = (+1)? THZZEBTHDET, HiF, NIV E=T YV (6.10) A¥ vz
% S04) DIFHTALTH S 2 EZ KL T, Vip,ny IKIEID SOM) BEHLTVET, %

5D Ny =2 OBRAEIIRRFEOLO, | PMEBOBAELTFINE XHICRAFTH, Ny > 2 OBAICIFARIC
C DHIRSEPNE T,
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7o, SO(4) 2% (SU(2) x SU(2))/Zy DA TH 2 Z L 2fli) &, ZDOZEHIZ SU((2) x SU(2) D
FHEMEABTIENTEET, SUQ2) D d XKILEBIZ pg LHS LTI L, Vig,m, &
SU(2) x SU(2) D p1o1 @ pra1 £V (14 1)2 RIGOPERIRBORHERMICZ>T0ET,

—fRiz, (74 —7 OHE L ERHMAME 2 BT 2650800 £ T) NFrYIZID SU(2) x

SU((2) DRBITHET 22 N TEE T, WEIBIEDY SU(2) x SU(2) D poyr1®@pors1 (21,2J €
Z>o) &) RBDOERBIZMEDILICE>TWVWE EE, ZRUTHIRT AR TIEAEY JTPA VA
EY I DRTFTHZEVIZT0HELET, it>T, LTIV BAEVETA YV R
BN I=I=12DbDTH3IEDB0hhET,

ST, Z2IH)LTHREART PADBEBCTROD S T0EINY A EEDIIITHIET 2D %
EBEZTHEL LI, £T. FRTHOD > T 2ROV F VT kTR T, Zhs
% (ILny,ny) = (1,0,0) DRBISHIET 2 £F 2 2 DHHKRTT . EBE. Vigo D 4 DDEEIZE
FEHEFORAEVDAEVB LEAZETAZD4DDRELEELALENETEIEE2RTIED
TEET, WP T 4=0,8 900 4—=0DARDPGRIEN)ADH)ETRICESDIZ TA
EMFEN BRI CY, Z4Ud (6.12) T2H/HHBINI ZEFAMZEZ 5 (I,n,,ny) = (3,0,0) DR
BB T 2 EBbLNET, AZAEVETAVAEYN T =1=3/2 DR FTH2I LIS
NTVEDT, [ =3 DIRBITHIETEZ L EDUDENE>TVET,

INGx2ED, (6.12) 26 FEINDS =13 DRNTOERLEER TR >TVRENY T
DERZWMGARTHEEL 20K 2 T, X 2 LRI  FHEMAE (6.12) TN. =3

POt Bt (GeV)
I =T [
_ = T T
— — = I
! 5oL =
: - By —A
Vil |
g1t o1- 3t 3o IR C A
2 2 2 2 2 2 2 2

X 2: U F Y DRRY RV (FERDER, AR (6]

ELbD, ARIDPFEBRTHERINTWE [=J=1/2,3/2 THLLIBNVAv2FLdid
DTYE, BRI SV A YOy J LAV T4 PR JP O TRLT P =117 3T 87 5

WARTWLT, MEEHIEEZRLTOE T, N T4 &) DIREMNEE £ — —7 IR THBEE
BOFENREIELLODZERTET, P=+ OfEZNA LN TEE T, L VLERIZEKL

HES1359 938.3 MeV, 71347 939.6 MeV TIRIFRILEE2RFL£9, INs3 7+ — 27 OEBELEMH LR
HZERT 2800 b ETIRFACERICRD, T4V AEVIHIG L7 SU2) DIEHTE YA ETH 2 425
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