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VE SU TAI CHUAN HOA MAU
WESS — ZUMINO
HA HUY BANG

I-Mé& dan

K& tir khira d&icho d€n nay di gen mudi nim nhung ly thuyét siéu d8i
xitng vin dug: nghién cfru réng rdi #¥ thn ha! nhidu sw quan tAm cia cic nha
vat 'y 1y thuy@l. S& di nhw vay vi |y thuyét déi xirng la 1y thuyét diu tién cho
ta khi niing k& hgp d8i xirng ndi tai cha cac hal co ban véi cée tinb chét d6i
xirng cta khéng thoi gian mdt cdch khong iim thudng va khoéng chira dung
mau thuiin, Ngodi ra ta b'#t ring viée nghién ciru sy tai chudin héa ciia cic miu
I¢ thuyél trirong & mot ddi hoi cdp thi€t va do d6 di ¢6 nhidu cong trinh ae
cap dén sy tai chnan héa mau siéu ddi xirng v6 huong don gidn va phd bi&n
nhédt 1A mau Wess—Zumino [1—3].

Dang chu y 14 bing mot phiwong phép tich phian phi€m ham cho siéu truwong
Huq [3] d4 dén ra che dong nhil thire Ward cho bét bifn sidu d6i xing. Trén
co s d6 Huq da dé dang thu duge cac két qua & [1, 2], trong d6 diie biét c6 kél
qui 14 khi tai chuiin hoa mdu Wess —Zumino (bl chi cdn duy nh4&t m6t hing s6
(i chufin héa ham séng ma khonyg cin ca¢ 88 hang phin vé khéi lrong cling nhu
hiing s6 twong tic. Phuwong phap vira k& trén tién lgi va don gidn hon nhiéun so
v&i phuong phap duge st dung o [1-4].

Trong bai bao nay ching tdi s¢ sir dung phwong phép tich phan phiém ham
cho siéu trirong dé rat ra két luan sau: khéng ¢6 di thudng trong ddng nhdl
thitc Ward cho bl bién chiral bj pha v, tirc 14 khi tai chudn héa miu Wess —
Zumino thi cic ddng nhit thie cho bét bién sidu d8i xing va cho bt bifn chi-
ral bl ph4 v& kéo then mot sir thi chufin hia ham séng la da A& tai chulin héa
Iy thayél.

il DOng nhiit thiee Ward cho bdt bién Chiral bj phé vé
Theo [6] qui ludt bién ddi cia si¢u trudng chung ¢ (x, 8) duéi phép bién

Ad&i chiral la nhu sau:

d
00 (x,0) = — (Vs 0), 7

@ (x, 0) ()

1 -—U—|1+1T5 DFI$1T5D

Téac dung toan tir — : 1&n hai vé (b va
S0 2 2 : :
chi ¥ toi hé thire giao hoin
d
Du, Y: 0 « — | =T D & 2
[ (Y5 0) 3. (Ts 1) (. )

ta suy ra quy ludt bién ddi ctia sidu truong chiral la
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80 +- (x, 0) = — (75 0), 9 ®+(x,0) | ; (9)
| B2 tinh bién thién ciia tac dung [5,7] . '
: S(¢)=_;-DD."dtxg.i_nnlm(x,em_ (x, e)] Al
- 1u CHEUER N -+ [0 040 x 9)]! (4)

. ta hily tinh bién thién ciia tung 80 hang cta nd. Truéc h€t bing cach 14y tich
phan tirng phiin ta dwoc

- o 2
, Gftl‘X—_s—(DD) (¢+¢_)=0 ' )
Bén eanh do

[-—--———Mfd*)( DD (@ 4o ,]___ *Mfcl‘ )](F)
Pén day ép dung dong ﬂhdt tinre
DD (1, 0), T; = (15 ) ;‘T} D4+2D7 D )
va chi y dén cac hé thie
Ifd‘*x (Vs 0), d‘{;, ﬁD&)l:U (8)
TJ'i'sm_!_ ~FiDDO 9)

ta di dén k&t qua
) [__ ——MItI“ X Dn(¢++¢> u] ——2-M I:I‘XDD(‘D' -o"y (10)
Tuong ty ta ciing co '
6[-——-—gJ.d4,< DD (@ + ©° )]-~ gjd“ X DD(‘D’ £ (11)
l“l?r (5), (10), (11) ta tim dige
8S wjm X DD [7 Nl(tbi -0") + -;-g(tbfj_ - éﬁ)] (12)
Cuoi cung v6i phiém ham sinh duge xéc dinh bédi [5, 7]
W) = Id [0] & x p ti 5(0) -2 finja% X [14 (x, 0)0, ¢, 8) +

+ - (x, 0)O_ (x. 6)]3 (13)
ta thu duoe dgng nhit this Ward cho bt bién chiral bj phé vo Ja

62w 8w g & w 83w
aw o[-l S . __-_.m) .
.[ XB0 | (u aJ“_) 3 (aﬁ 510) T

; W dw i % dw dw
J+___J_H)__7eu( 93 LS =014
( al, 8)_ g (18 do,, +6J d9 3J ooy

11l. He qua eda ddng nhdt thiwe ward chiral ehe sy tdi ehukn héa miu
wess — Zzumino
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rude hét nhian xét ring tr Adng nhit thire [7]

~+ (Pp)' =5 A% pp L DFDYD (15)

suy ra
[AxOUD® + DDO._ —~d_DD®y)=0 (16
Fing cach str dung cac phuong trinh chuy#n déng ;
DDO, =2Mb _ + 2J— 4 2592 ' 17y
DDO_=2M®.. 4 2]J_+ Qgﬁﬁ (18)

@ chu ¥ dén (16), ddng nhél thic (14) s& trd thanh
2 W 270N
J‘ds ;__"“ ¢ DD( S A )__'“ DDU.-J1).w+

6}+ GJ_. 6g
1 dw dw dw
+-—D,D[ (I+-——---—.L _)_mﬂ) ( B oot
2 ; 61+ 81_ i i TR
d 6w ;
i 19)
. (19)

Trong thud. ngir ph](,m him sinh Z(J) cho cdc ham Green lién két dinh
jghia bai
Z({)=—iInWh (20)
bng nhdt thire Ward (19) ¢ dang

faes %_“14)1)(5"‘ ‘52) _-DD(.]+——-J..)-—-

1 =& oz 3z
SECRCTE 2 [ (000 ) e SRR . 0 S 5
5 [3(+al+ aJ) (TB)a X
d 8z d Oz
4 h O J= ., = =8 21
"(de,, L aJ_)]é : o

B thua}n loi eho sur tai chuiin hoa eiin viét cdc dong nhit thire Ward trong
udt ngit cia cac ham Green bl kha qui hat (IPI), hay 1a eAc ham dinh. Ching
% gc sinh bdi phiém ham sinh I (¥) thu duge tir Z(J) bing m(}t phép‘{blén

Legendre

I(W) = 7)) +Tz" DD f d4x IV, + 1 W) az)
day Yy = "gj%f Pl s E%I (23)

Trong thuét nglr « ' » ﬁ‘f)nr;_nll:'it thire (21) sé la -
fd'lx DD[T (Vy=W_)— ._,Li. (_‘6[___ _..,6_!-‘_.) o %_.(_@:_. Y, -

3g \ 8w+  8w. SV,
' g ; o AP J )]
Aot I WU R ¥ 0 24
W _ ") Hs ( d, 8W_ i do, w_ 24

By gi¢r ta hay liy lam dao him phiém ham bic nhét v& bac hai (24) theo ¥
Bi cho tdt cé ‘I’ = 0. Kﬁl qui Lunn;, rng la:

% 621«
: dixf— o =0 125
f ( A ) W, (x,0)8¥ . (y. 8)) (R ( | ::I

-—-f_d‘x[)[)( 3°r _)_
g ; W --(x, 8) W +(y, 0,) 6% +(z, 6)
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fd,,, o
s ..._ x DD [
0% +(x, 0) 8% +(y. 0

8(x,0:2.0.) +

821
8(x,0;y, ] i|d*xDp.
> M, (x, 9)3‘P+{z.82) bt Lo e .[ ¢
T 5l
[( s0)a - dB V(.8 8 Ly, 8" 8(x,0;2,0,) +
d i b

+ (Y50),

e 3(x,0:y,0)]:=0 20
90, OV, (x,0)8V, (z.0,) {x. iy 1}] ;

Truée hét ding phép bi&n d@di Fourier dé chuy2n (25), (26) sang khong gim
nmg h.rong sau d6 sir dung cac dicu kién tai chulin hoéa di dugc chon trong [51

l-'l-;-+(0 91- ) =— M {91 92){14-175) (0, —g2) (27

-

; F+++(U; 91. 0., 93 = % g; (‘{'}:-E) (14 1Y5) (6,— 0,) (B_:c e élw2) (14i75) (8,—04

cudi ciing ta rut ra . . (28
M. (29
g, = g 9

Céc h¢ thire do chirng to ring khi tai chulin héa miu Wess —Zumino la khong cii
chc s6 hang phdn vé khoi lugng va hing s6 tuong tac. Kél qua nay di duge Hui
thue hién véi déng nhét thire Ward cho bdt bién 8iéu d8i xirng con ta vira lan
vOi ddng nhdt Ward cho bt bién chiral bi pha v&. Nhu viy ta di dén két Judi
rlng d8i véi che siéu trudng chiral &4 (x, 0) cac dong nhit thire Ward cho hi
bién sidu ddi xtrng ciing vdi chic ddng nhit thire Ward cho bit bién chiral bj phi
v3 kéo theo mdt s taichulin hoa ham song 1a'dl dé 1ai chufn héa 1y thuy8t. Nd
céch khac dong nhiit thirc Ward chiral cho cac si¢u trurong chiral la khéng ¢o d

thuéong. Bicu nay twong tu k&l qui Tsao [4] da suy ra d6i voi dong vhdt ‘hlr
Ward chiral cho cac ttwong thanh phan.

Phuong phap duge sit dung & [5] va & cong trinh ndy 14 rit co {ch lrong v:&
nghién cirusy tai chuin hoa 1y thuyét sicu déi xirng.

‘Cudicing ching t6i xin chan thanh cim on gido su 1i8n sT DPAO VONQ BN
d& néu vin dé va huong din 14n tinh d8 cétlgirinh duge hoan thanh. Chingtd
cling mudn nban dip nay cam on cac thanh vién ctia Seminar Trung tdm — Vil I
Ly thuyét, Vién khoa hoc Vi¢t Nam di déng gép nhiu ¥ kién quy bau.
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