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In this letter we consider three Aiffevent possible assignnments

of representations of the SU6><SU6 group to the negative parity baryon

resonances, and the consequences yhich Tollow for the interaction of
these resonances with (56,1) baryonic and (6,6) mesonic SU6><SU6
L

multiplets.

The considered representations are (1,70), (15,6) and (21,6).

Their SU3><SU2 content is as follows

(1970) ~ 83, 11, 81, 102
2 2 2 2

(21 96) ~ 8z, 103, 11, 81y 81, 101 (1)
2 2 2 2 2 2

(1596> ~ 1z, 83, 11, 81y 81y 101 -
2 2 2 2 2 2

For labelling SU3><SUQ multiplets we use (SU3)J notation, where J

is spin value.

To avoid the complication due to mixing of states with the sanme
valueg of hypercharge and isospin, we choose to consider only non-mixing
states of the 83 and 103 multiplets. The possible candidates for the
particles of thege multiplgts are F;(1512}, Y§(1520)9 Y?(?66O)7

Ei%(1810) [br the recently discovered li.“(1705z] for the 85 oclet,

o

¥ — ,
and Nz (s wave N resonance ) for the 101
2 2

.

ecuplet. In hoth
* . . 5 N 9 . . . - . T
- cases no informstion about spin and parity is now available so the

assignment is only a tentative one.

In broken SU6><SU symmetry (moving (su subgroup of

1) 6 6)W
SU6><SU6 ' ) the vertices for each of the transitions (1,70)-%
(5691),(69€) and (15,6) — (56,1),(6,6) contain only one amplitude.

These are given by the following expressions

A(1,70) = \}”2'[(10.198 “ 101) + (102,8 < 8;)] +
z O 2 z O 22
1 . N i
+ 3 [(8%,80 <« 10_12_) +5(8%9bo < 8_%)]3— (8_’15,80 “ 8%)5
1 (2)
A(15,6) = - T [('10%980 < 10%) +(10%,bo “ b%)zj +
1 14 »
+ Z [(6%980 & 10%_) + 2(8%3980 £ 8%)5

65/1283/5



where
. ah c! ay R el !
(10%,80 - 10%:) = (10) 0(8); (10) o * () n, n‘n (+ o Cary
v
abe i n . E -
(105,8) = 85); = (10)7°(e)] (8), € por x () () e
abe, vl o XA e o' g
(10%580 — 8%)2 = (10)7°%(a), (8), C por x (2) (%)-:-x,,,‘ frg P Pe
¥
_ a _mbc c! 1 1
(81,8, < 101) = (8) €& (8); (10) 10 x (2 (2)
(3,8, ~ 85y = [(MAID]+ (DI BT E 0l D)
dene — 5) = [(8)X0)2(8) - (0)3(e)(e) (B € T (@)
+%0 “s/p T L_“ clary c\OIp\BI Rl B B AR

(3)

abce b o PR L |
(10) 9 (8>a and (%) 5 () ,... are the wave functions of the

2

SU5 and spin multiplets normalized to one for every physical state.

The order of writing down of SU, and SU2 labels is the same on the
.0

. - 5 - . S . e Nay
right and left-hand sides. n in (3) denotes (@Tn)“ .

& i

The matrix element for the transition (21,6) — (56,1),(6,6)

contains two independent amplitudes

)

-
Py
Ny
5

-
(@)Y
~—

1]
[y

|

V2 (10%,80 & 8%)1 + (8_12_780 10

b

A(21,6), = - 1 L(ﬂ.og_?s € 101) + (103,8 <« 8;.)1] +
. C 2 2 (0] PR

havl

1 ,
t g [5(8_12_980 & 10%)+6(8_§_,80 <« 8;2_)D+4(8%:980 & 8_:2_)1] .
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The branching ratios for different decay modes can be eas

ily

evaluated from (2) and (4). Ve list below those of them which can be

compared with the existing experimental data.

Decaying ) | . o
icl q Al e . | e =
particle and w1 (1512) Y1(1520) lj\wooo) ~ " (1800)
_____branching ratio 2
\\'\‘.
—— N 3
B S Y DIV s - o —— A
Representation . IN" 7/ 7 |NK/ 7 7 : 2T
uncorrected| 20 0 1 e % : 4:5 T 1 4 5
(1.70)
corrected 0.02 0 1 ¢ 5 ¢ 7:0.005 T: 9: 48 :0.2
uncorrected — 1.5 - —
\
(21.6)
corrected - 1.65 — -
uncorrected! 20 - 4+ 0 ¢ 135 Te 13 1T 5
(15.6)
corrected 0.35 - 2,G6: 0 ¢ 1:0.1 Ts 3 %,6:0.6
2)
Experiment 0.25 0.55 52 2 G 1162 9 C10:45: €10« 9
In the lower lines, the branching ratios are corrected for the phase
. 2 . ) . o o 4
space and the q dependence of the decay amplitudes [A(177O) ~ g 3
2

A(15,6),4(21,6) ~ g

7.

expcecrimental data 1s for the (15,6) multiplet. An attractive feature

of this multiplet is also that it containg an SU3 singlet with
spin. TFor a pure singlet, the NK/ =7 ratio is cqual to 2/3

is near to the experimental value.

ta
i

Iy

which

The branching ratic for = *(1810) decay in all considercd

1

L.

variants differs significantly from the experimental value. Detter
&8 J §Y

results may be expected for the —- ~(1705) resonance which scems

3)

be strongly coupled to both /AKX and .7 channels .
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As the paritics of 4 rescnances arc not finally detcrmined
it is worth while to note that the same results for the uncorrected
branching ratios can bc obtained for the positive parity (7091)9 (6915)
and (6921) multiplets. The corrected branching ratios are sensitive
to parity of multiplets due to change in the ¢ dependence of the

matrix elements.

The author is indebted to Professor M. Gell-Mann for stimulating
discussions and to Professor V. Weisskopf and Professor L. Van Hove for

the hospitality of the Theoretical Study Division of CERN.

After this work was completed, the author learned of similar
work by Harari et al. 4 who considered the possible (70,1) assignment

to positive parity baryon recsonances.
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