LSJFIL%IJTT)J L HRIBAY I 48

ZER (PERERKE)

SEEIEET AT 2022. 10. 27

ﬁ‘* trft]y of i:fm:;ffs—:i @




AN
. 7@‘%«@%
= Bk e x)iE

. é&ﬂk/i}fié@ ke
o VT 2%

AN\l =

G I g s e
Y Voo

H3x

B TaT®Rsy
RF e . : O
= University of Chinese Academy of Sciences




BRI

o LSHH T RMBEBESH R 20y, RIFZITE
EADSEA AN
e T B FTA: AT : EurPhysJ.A 16 537-547 (2003) Zou, Bugg
¥ F: Phys. Rev. C 67,015204 (2003) Zou, Hussain
» Sayipjamal Dulat (#7428 X 5) Ao &R EIREZIFHEF T T A

Phys. Rev. D 83 (2011) 094032  J/¥ — B'B+ BB* — BB

¢

) 1’@ Wﬂ%&é () T2 SwT

o
| ot

/Y VN




fRIR

LSHLH| TaIth L kma: L=> AxIE B
S=> A HHF
W => & Fl ez I g
A K EGAE 3k . s
/.ﬁ ’5‘*1% &4 3% % , ,jl\—}- AL ﬁ% = ms_zbmsw = 1,my_1; 1, ms]S, MEpiypsg_y (P~ L1ms_1) €45 (P, M)
? j"_'. Z‘/’i% - (p,s " %m) - m; (5,755 5[ + 3 7) gy s (0. S, MU, M 1)

El ﬁi&%}ﬁ-% ’ Pu(lL-)--uL;vlva(p) = z iy, 0 LmM)ES oy (P, L, M)

m
D) @)=y +mED ®
Ui UL;V1 VL p - p y H1 UL V1V p

R “}I University of Chinese Academy of Sciences O m W (]

/V VN




fRIR

;:LR $ %*iik : 8#1#2"'#5(1" §,m)
ERBFOHE, AFHIEE 20wt
? % Z‘i% Uy s <p,5 +%,m> = z <S, msi%,ms+1|5 +%,m> Eppy s S, M)u(p, Mg, 1)

Q i’i&%ﬁ ﬁ'% ’ Pﬂ(lL')"“L;Vl'“VL (p) - z Epy o (P; L, m)gslvz---vld (P; L, m)

1 m
L+= L .
Ppt(l'-'pztz;vl'-'vL(p) ={p-v+ m)Pu(l-)-'uL;vl-'-vL(p) a Bl&}tt—Welsskopf
barrier factor

ﬁ ﬁ%ﬁ%ﬁ ﬁ'% 9 E,l(li)uL (p) = (—1)LP#(f,)“#L;v1,,,VL(p)?"vl VL X By (Qgpc)

}&% y y.u, )/5, EHVO'a, gﬂv’ pﬂ

@tanswxs ) . s

< Iniversity of Chinese Academy of Sci



= BRIERY1E1E

c RGO EKRKET: = EkME, AJ, ) - BUJp)CU)

e LS#Hl: J4=L+S; S=Jg+]c

c FBAME: J=L+S, WEL+S—]=73%, 5lNet,
L0 B Tidk4sE,

. ]: ¢ﬂ1"‘ll]; L- tal”'aL; S. ll)vlmvs [’ _ L_I_S_n] h[ul—uj;ar“LiVl—Vs]

« M = ¢ﬂ1"‘ﬂ]ta1“'aL¢V1"'VS v - n=2k

(Gayvy " i) Gariapy " gy 1) Gvieanywir " Jaspris_an
e M = M1 1 AyV1Vs X --—-- nN=2k+1 ~LXS§:]

)
E5M]“LVSPA (9“11/1 g“kvk) (g“k+1ﬂ1 gaL—1ML—1—k) (gvk+1ﬂL—k g“S—1ﬂL+S—2k—1)

R ";’I University of Chinese Academy of Sciences O m W (]

/Y A




= BRIERY1E1E

« RIGHIEKREL: = REKW, AJ4) 2 BUp)CJ()
o LSHH: Ju=L+S;, S=Jg+]Jc
» BEMFE: J=L+S, wRL+S—]=+ %, FINe?,
> UN- g &P
c = LIENG: qb”l Hagay--a, p(Lyvy-vs;By- ﬂs¢61 6]B¢

o1 O']C
C X

[ﬂl—ﬂ]A:al—aL:Ver] [ﬂ1—ﬂsi51“‘513?"1""’161

i N .
Y, .Y :
() *(Q’fv‘?ﬁ‘t\&f; m
R "}I University of Chinese Academy of Sciences ™ m W




= BRIERY1E1E

B EAET: = EEkWG, A37) > B(27)C(1Y)
LSHL#]: (LS) = (03)(21)(22)(23)(41)(42)(43)(63);
Example: (LS) = (42)

[ﬂl_ﬂjA;al_aL;V1_VS] h[ﬁl_ﬁs;al"'6]3;0'1"'0'](:]

H1H283 saqaza3a L)vqvy; 6102 ;01
r t1234p()1zﬁ1ﬁ2¢3 Pt X

) &’
(66[130(41/2 PAgalﬂlgazﬂz gagvl) (E6Iﬁ2520'1 PA gﬁ161)
& 1e W?@‘V? (o) =

/7 Vv N




= RifxlERHIE

FBERELT: = BFkME, A, ) _)B(%)C(]C+%)
LSH#l: Ja=L+S; S=+]c+;

V1V 010 , :
KV1Vs = quI‘all,,,achpC !¢ _>3% PRC 67, 015204 Zou, Hussain

3“5“%’-}%: ¢Z1".”]Atal..-aLK’Vl...VSh

[Ml—ﬂ]A;al—“L;V1 _VS]

zi-_ﬁ'fﬁl] Y—N*($TIN(L01): e, 7H,

(JA; Sa L)

11 11\, At (1 VA C Z(1) A
(LLL): W) er ™ e, 505,

"'-, g { /? ﬁm -

Celled

[ oy | ( q) *_\x

O
SO University of Chinese Academy of Sciences




= SiRIERY IS
HBOERELT: ZEHRWG, AJ,+ %) > B G) cJ,)

1 1 1\ 1

LSta: Ja+s=L+3+Jc->(Jats)—3=S=L+]c
ViVs — Vi-Vs 4017014 .
K*"1""S = ¢@ply .. 01A¢A =>1if ILPRC 67, 015204 Zou, Hussain

R porsenagl ey
ie'f] N*(37)=Na(1,1,0): ¢\ e,

(JC S, L) (1,1,2): gbﬁl_l)af}'(z)“”,

V1i—Vsi@1—ap; i1 _ﬂ]C]

. . F.(2 N € T(2)a A
(1.22): i@ ™ el

R ";’I University of Chinese Academy of Sciences O m W




ASYiE VAL A
A—->BC—-B(de)

=M1y ~v1---v]
[{a-Bcy = F{A—)BC}C X ¢u1---ujc [{coaey = ¢v {C—>de}C

[1asB coB (de))

~H Uy
Z Al_)Bc}C ¢ﬂ1 M]C(pC;mC)¢v1 vjc(pc,mc)x {C d} ¢ X BW(C)

— ~,u1 Hic (Jc) ~V1V),
(a-8¢) X Fuycuy vavy, X Lo gey X BW(C)

R ";’I University of Chinese Academy of Sciences O m W




= S s e B smam s m s v,
353%15 E,‘Jﬁ FCIERR st ek 4

T AE R . BT

1. MJLANBR B & - E‘;iﬁ%aéﬁj&ﬁﬁz;ﬁ%; U 2
- “*\ teie s o= =Ry P4 s _TO/ i ‘7‘3?:!\'3 313? ﬁﬁ’ ﬁiﬂ‘]i@.
-> BEEITE EEME IS FIES AT e W T B T
AP
2. NETERE DS 7w ERE (quenched Quark model)
- BEZERATHARZ. BB H OB
5 a wJa TR DRSS, R’
o) o D R [X 43 5 AR 4
o) (02 00) 8¢ ‘ws o R L 5 5 T AT E
77 7 mews  EERs KR ORRA  BINTE B e i e A 7
=] 15 T B H[X % s AR P AR e Bk 2 LUK, Redefit
3 *%";E)CIQMLE%EECHE%:;U , — BRI, RO R 3RS
> BT WESETRERLIR. SRR, TR A R T
7t .

@ tetsmxy

L //_\v/\v/—\\ L T S ¢ S ;:E

o University of Chinese Academy of Sciences



=+
IIEI\ gIZI

o LSHLH] RE B &AL 22 AN T 89 AN T 45 0 PR kg
o ZARTNATEAMILS, 1BRAKIET Frl@ay ik 2%
o« TR KA 8 A IR F AN FLE ) F

,,.I-‘__ é] 4 /? ?ﬁ -
e Y., oy
%) TR 5K
O
SO University of Chinese Academy of Sciences

A/\A\_r/\l\‘r/l_
7Y/ VN




Ve A

@ tensmxs O

versity of Chinese Academy of Scie




gy — y o K 7MB 0

; R TaRT®RRET
| ’_|_/ / /_\V/—\V/ﬂ\\ I_F/M }:* University of Chinese Academy of Sciences O m




ERF AR TN

Zou and Bugg, hep—ph/0211457

We denote the v polarization four-vector by 1, (m;) and the polarization vector of the
photon by e, (my). Then the general form for the decay amplitude is

A = b, (my)es(ma) A =4, (my)el (ma) > AU (100)
i
For the photon polarization four vector ¢, with photon momentum ¢, there is the usual . NN

Lorentz orthogonality condition e,¢” = 0. This is the same as for a massive vector meson. j§‘ "t:[ B

. - . . . ——aA

However. for the photon. there is an additional gauge invariance condition. Here we > —1 .
assume the Coulomb gauge in the ¢ rest system, i.e., e,p’, = 0. Then we have [13] N r N \
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For ¢ — v fy or ¢ — 7 f4, the ¢, may contract with ¢»* or with the spin wave function
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Ifﬁk%ﬁﬁ"] 2 of f. . Then " may (.01‘1tra.ct with e, OF gy, O the spin wave function of f;: this gives
three independent covariant tensor amplitudes for each f;:
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However, for the photon. there is an addif@nal gauge mvarfnce condition. Here we
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