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Recen t ly t he or i gina l expe rimen ta l da t a on s emileptoni c de
cay s of ch armed ba ryon A: have been obtained / 1/ . But t he theore
tical descr ipt i on of these de cay s i s not ye t sati s f actory . As 
far as we know on l y t wo wor ks / 2.3/ devoted t o the branchi ng 
r a t i o e s t i mat ions f or semi l e p ton i c decays of charmed ba r yons 
have been pub l i shed , whi ch ar e based on SU 4 symme t ry an d "modi
fied monopol e " fo rm-factor s inc l ud i ng a f ree par amet er. In 
spite of t h i s it i s imposs i ble t o sa t isfy the expe r i mental data 
if only for A: ... e x, f or example (i t s hou ld be not ed that in 
the SU4 s ymme t r y approach ther e is no trans it ion of A~ to 3+/2 
- sp in state s). 

In th i s paper we propose to us e the phenomenol ogi cal ch iral
La grang ian method (PLCM) / 4,51 f or es timat ing the beta dec ay 
bran ch ing r a t i os of A; . \-le s ha ll es t imate a l so the br anch i ng 
r at i os fo r baryo n oc te t semi lep ton ic de cays, more exac t mea su 
rement for wh i ch is ava i lab l e . 

The PCLH i s ba sed on a nonl i ne a r reali za ti on o f sp ontaneous
l y broken symme t ry SUn x SUn wi th t he vac uum s t a b i l i t y gr oup SUn 
(where n = 2 , 3 , 4 , . . . ) . In brie f , the nonli near r eali zation 
means t hat t he Goldstone f i el ds (the 17 me sons) are identi fi ed 
with t he s ymmetry-group parame t e r s corre sp onding t o the gene 
ra t or s wh i c h a r e not bounde d by the phys i ca l con s e r va tion l aws. 
As 3 ru le, PCLM does no t co nta i n the phenorne no l og i cal para 
me te r s except t he pa r t ic l e mas s , de cay con s t a n t s . Thi s me t hod 
ha s been succe s s f ul l y us ed fo r de scr i b i ng the low- en er gy phy
s i cs of t he ps eud osca l a r-me s on- oc t et/ 4 / 

, and l a t e r i t ha s been 
ex t ended t o cha rmed had r on non l ep t on i c we ak i n t e r ac t ions 16 - 8 

The errors of PCLM fo r de cay r a t e s a re expe c ted t o be (20-30 ) ;; 
fo r cha rml e s s and (40- 50)70 f or cha rmed hadr ons . 

La t e ly t he cu r r e n t of wor ks has been pub l ished i n wh i ch t he 
phenomeno log i ca l chiral Lagrangians are de du ce d f r om QCD i n 
l ow-ene r gy limi t/9 - 1 1l . 

The weak i nte rac t i on Lagrangia n ha s t he f o l low ing univer s a l 
curren t - cu r r en t f orm: 
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where 0 c is t he Cabibbo angle . The IS- pl e t of current s, ,J ,~,	 nances. The t heoretical values o f F(O) are listed i n th e Table. 
In the Table the PCU! branching r atio est.imat ion results f orha s t he fo r m 
beta decays of t he baryonic oc te t a nd A:, and the exper i men

i 1 - k i f' rrun] t al dat a / 12/are pr esented . The in t e gration of the squared mat 

J ~. - 8 .\ y ( I - g y ) ( A / 2 ) B r 

J1 2 1mn J1 A 5 k	 r i x element over phase s pa ce wa s per f onned by Honte-Carlo method 
us i ng the Kopylov p ro cedure / 1 ~~ Fo r t ran subr ou t i ne s provi ding 

- III { i f' [ kn 1 . d ' 1 . 1 . ;'14/ 
- B " I y I - ( 2 a - 1) g Y 1 ( ,\ / 2 ) B t he pr oced ure are c on t a 1 ne 1 n r ie s i mu a t I on program noJrST . 

f r n fl A 5 k III Computer CDC-6S00 ,~as us ed f o r ca lcu l a t i ons . Typi cally , an 
"/ A- i !,i ,j., i " " k a ccuracy abou t 1% was achi eved i n 5 minute s o f a centr al pro- F c,/" " ,/" iJ ,pt 

7T I' Jk /1 c e s s or time .1
 
It i s ob t a ined fr om t he SIJ4 »; SU 4-chi ral-invariant Lagrangian Table 
of the f orm /7 / 

The va l ue s of F(O), decay ra t e s , theor etica l and expe 
- It ' f'2MO 1 I~ • ( \ 1 • ' lmnl	 r i ment al b r anc hi ng r at i os of s emil epton ic de cavsf -i-	 I t -13s igl\' F- · 2 ' \ \11 11 1 ) 0" / 2 ) I; B I' 

• 77	 of usu a l and A c ba ryons (whe n r{A ) = 2.3 ' 10 sec)c 
2 

-III i I' I kil l Fn ~ . . Type of Cabib- r t tl ex p .J

, (2a -1 ) Brl, 1 y ( A / 2 ) B "I I '/' i , - T I ( rI, U ri U ).	 decay bo f(o) F,. t o) OR Bk '* 1 I',	 v (sec- 1 )II 5 factor -
Here B and ¢ a r e f i e l ds o f t he 20- l' l c t or 1/'2.' - ba r yons and II ... pe v 1 - g A O ~ 14 . 10-2 ' . 2) ,.O:!: . OO2 
IS-p l et o f O- - me s ons , r e spe c t i vel y , = 2/ 3 i s the F-D coup(l =-" 2 °e1/ 1 (2a - l) gA ' . 47 2. 42'10-10 -c 2.)~'O- 3
l i ng co ns t an t , g A=' 1. 25 , Mo i s the ave r ag ud ba ryon mass p l aced -	 

- -'joe qua l t o Mil f or charmles s and 2. 26 GeV fo r c hanned baryons,	 :£ L °c JJ 2 v2 ( a -l) gA O~14 1 . 0 . 10-10 
cos ()c	 .Ai i s the Gell- Hann ma t ri x and U = exp ( ...i.- ,\ k sb ),	 2a... AI' 1/F ' k L 0 -~ gA 0.39'106 0 .56 · 10 -4 (0. 51:!::.,?3 ). 

Si nc e the di f f e r en ce o f ch annl es s barygn ma s s e s i s muc h \ 16 ·10 
+	 * sma ll er tha n t he mesonic r e sonance mas s, then the mesonic r e A c '" Ae . -1 (1 - ~a )g A 0.81 ~10 11 1.86 .10- 2 (1 . 1~0 .8h; 

s onanc e po l e c o~ t ribut ion may be ne gl ected . However, f or the 
be t a de cays of cha r med ba r yons such a cont r i but ion must be 
t aken i nto acc oun t. It is c l e a r t hat t he O-'-me so n po l e con t r i  1 -, ner- - 1 Cl- 2 a ) g 0~52'10-7 0 . 77 ' 10 - 3 (1. 02:g.0 ) x

A x 10 bution is proport i ona l t o the l e pt on-ma s s , me. and therefore , 
:l a- 4 " , Ae " i t may be ne gl e c t ed . So, i n thes e app r ox i ma t ions fo r the de cay - ~G \ / 6 - - ~A 0.21 .101 3. 26. 10-4 ( 5 . 5:!:~6 )x 

amp l i t ude we have t he fol l owing exp re s sion : x10
A ~ pe " ' 3 :1 - 2 Ij

G - 2 9	 - - ,.= .- - - g A 0 . 25. 107 6. 4S· \Q- 4 (8.57~ . 36 bM= -::- 1I ( p.~ ) Y" r Fv(q ) + F (q - ) 1'5 11I ( p l : ti (p ) y (I - Y. ) u (p ) . sin (Je V 6 \ '6 x10
' " r- A , 1 V 11 o e t
\ - := 0 ... ~ e i 

2	 1 - ~ 0.76 . , 06 2.21 ' 10 -4 ~ 1 . 1 ~ 1 0-3where F (q ) = F (O) f or t he cha rmless , and A 
2~. i:°ev _-1- 12	 .:j2gA 0 . 43 "06 0.86 '10-4 (8.1±' S7 )X

) mD* D	 \"2 x 10 F (q :..) = F (0) '-lL-
v , A v.t« : 2 2 -r _ _1_ .1.±2.ll g 

mD*D- q	 A c ... ne I ' 33 . , 0 11 0 .76 . 10 - 2 
, A vB .j6 A 

(i f AS = 0 ) or * ' ~ 

2 Thi s va l ue cor re spond s to A c -. A e X deca y.
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- q One may see from the Tabl e that t he PCLM r esults t or ch arm
less baryons, under the abov e as sumpt i ons fo r mes on i c r esonance

(i f AS = 1) f or c h arme d baryo ns, re sp ectively. Her e (D * , F* ) pole co n t r i bu t ions ,' are in agreement with the expe r imenta l data. 
and (D . F ) are ch anned vector- and axial-vector-me soni c r es o
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For the b r anch i ng ratios of A: -->nev and A ~ --> Ae v , when r(A~ ) 
=2.3·IO- 13sec,we have O.76 ~~ and 1.86 ~ ;, respectively . For the 
present time t he s e mi l ep t o n i c branching ratios of A: ha v e been 

•	 , /1/ + + 
mea s ured 1.U only o ne expenment , they a r e B ( Ac ) -> eX ) 
= ( 4 . 5.!.1. 7) %, B (A; ... Ae+X)= (1.1.!.O .8) %. In vi e w of these data 
we ma y conclude that though based on SU 4 xSU4 - c h i r a l - s ymme t r y 
i nvariance of t he strong interact ions whi ch are r e a l l y strong
ly broken, PCLM leads t o r e a s ona b l e es timations for charm- or 
stran gnes s - changing p r oc e s s e s . 

Autho rs a r e indebted to V. N. Pe rvu s h i n and O. V. Ta r a s ov for 
usefull di scussions. 
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Ilortvnerr rounue pacnanst ,,(' B xnpam.aon 'l'eOp IIH
 

Me'roA q,elloMcllol1oru t lcc l< IIX x uparrsusrx nar-narosaanoa nplll'le 
Hell WIA OIlHCallHR IJOIIYJ Il2I1'j;OIlIlIolX pacnanon ox-re-na 6apHoHOD 
H oxa po aauuo r-o 6;) puoua A... nOK.13UIIO , </1'0 o-ruocurerrsuue BepORT
110 C'I'll rro.nvnen-rou uux pac n.uion (l.1I' IIOIIIIOf'O UK'reT3 cor-nacvnrc u 
C 1H~L!I :H~11MIl CII i\;HII I"I~'Il. ) Ul l! lJTII(1CIIT('Jlhll l~X 13epOR'I'1l0CTef! KaGliGGoa
CKIl-pa 3pelllCIlIIOIP /\e" . .... uv , II K."l(i I'('15(lIlt:I\ I'-3anRe~eHHOf' O ,:\0+ ~ nev , 

pa cunnon Aalllll,lii Mil TOn I npn r( /\ +c) = 2,3 · Ia-t • C / n p ll B OA H 1' K 31-13 
q e HIJloI M 1, 8 6 II 0 , 7ft%. COO'I 'BCTCTue UIlO . B pasucax TOqUOCTH ~leTO-

t
,ua 0111 1 y,uOBrreTBopRIOT 3KCltepIIMell'l'nJlb llhl~1 nn llllblM : B( /\ l' • AeX) 

( I , I.!.O, 8) % H B ( /\ ~ -, e x : '% (it , 5.:!:. I , 7)
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Th e Semilep ton ic De c a y s of A ~ i n Chiral Th e ory
 

Th e phenomenological chira l La grangian met hod ha s been 
a ppl ied fo r d esc rib ing Lhe semi le p ton ic decay s of baryonic 
oc t e t a nd c ha rmed ba r yo n, I\~" I t is s hown that the cnlcula ted 
dec a y b r a nching r at i o s f or t he ba r yo n i c octet a re i n agree 
men t wi t h a v a ilab le d a t a . For t he Ca b i.bb c - Eavo u r ed , A"o ' A ev , 
and Cabibbo-sup pre ssed , i\~ • nev .d ecay branch i n lf r at i o s t he ca l 
cul ations by this me t hod (when r("~) = 2 .3· 10- 3 s e c ) l e ad t o 
1. 86 and 0 . 76%, re s pectivl'ly. Wi t h i n the a ccu r acy of t he met ho d 
the y sati sfy the ava il a bl e da t a , B( ,, 'c-." eX)= (1 . 1+0 .8) ;; a nd 
B(/\: . eX ) = (4 .5':' 1 .7) ;~ . 

The inve stiga tion has been per f o rmed at t.he Laboratory 
of Theo re tica l Physics, J[NR. 
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