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1. Usl11g the experimental data (A.H. Rosenfeld et al./1/ ) we calculate 

the coefficients of the SU(6) mass fonnul.as (Beg and Singr/2/) for the 35- and 

56-plet. The coefficients for the corresponding SU(3) subrepresentations have 

been obtalned too. The mass operator, as it is a tensor operator acting on the 

representation n consists of the I • J • Y • 0 terms of the self abjoint 

irreducible representations contained in the direct product n x n • • 

Cnll:n• 

To calculate the coefficients a 1 we use for U;le tensor operators the inva-

riant scalar product 

which allows us to obtain 

In t-ables we collect: 

a = 
l 

Table I Tensoroperators for Su{3) mass operators 

Table n Coefficients of the Su{3) mass operators 

Table m Tensoroperators for Su{6) mass operators 

Table IV Coefficients of the su( 6) mass operators 

Table V Connection between Su(3) and Su{6) coefficients 

Table VI Connection between Su(3) and Su(6) coefficients 

( 56-plet) 

( 35-plet) 

2. The table n of . the SU(3) coefficients (J. Ginibrj3/) shows that for 

both, the linear and squared masses, the 27-contributions are small and vary by 

going from one octet to another quite arbitrarely. Therefore the magnitude of 

the 27-coefficients seems to be not a criterion for the preference of either 

linear or squared mass formulas. However, the squared meson masses show 

the nice wellknown regularity 

3 



a
8
(01=-184v'f , a (1) =-183y2 

a T a ,(2+) =- 185 v=f (103(MeV)2) 

In ref./ 4 / it is assumed that the mesons A, -h/2 B and D could be the " and 
+ ;;3 

'I particle of a new 1 octet. Assuming the a
2 7 

to be small also here, we may 

conclude from the well satisfied rule ( squared masses) 

2f' + +A
1
+2B = 3D +3A

2 

that we have additionally 

a (1+) ~ -184yl..... 
8 5 

It is therefore not unreasonable to assume a universal octet contribution a, for 

the squared meson masses, 

Dealing with the 0- , 1- and 2 + mesons only the coefficient a 
1 

may be 

represented fairly well by 

a 
1 

= 168 + 287 J ( J + 1) ,(m2) (10\MeV)2) 

which allows to write down a mass formula including these mesons ( BaruJ 
5

/ ). 

For the meson octet we have calcula ted the relations between the linear 

mass and squared mass coefficients ( f 1 and s 
1 

) 

s = f
2
+f 2 +f 2 

1 1 8 27 

s = 2f f + ..l_ v' ...8.... f 2 - ...Ly.!. f 2 + ~v' .;J. f f 
8 I 8 10 5 8 5 5 2 7 5 5 8 27 

s = 2f f --ht.a... f r. -..3..vTr. 2 -~..3.. f 2 
2 7 I 2 7 5 5 8 2 7 5 5 8 15 5 2 7 

These relations point out tha t the nonvanishing of the 27-plet coefficient and the 

n egative sig n of the octet coefficient allows sum rules both in m and m 2 
, 

3, The SU( 6) coefficients ( Harari a nd Rashid/ 
6

/ , Bisiacchi and Fronsdai/ 
7
/) 

are colle cted in '!'able IV. It turns out that for the mesons the squared mass 

formula and for baryons the linear ma ss formula s e ems to be more preferable, 

The p hysical me son states are assumed to b e given by the u- cha in, This is 

r efle cted by the relation 

Sa 18 9 + 2/Za 1 89 - 3./ 3-;- =-J35a -4a 
189

27 
<~ os 1 .c os 8 I 8 

From the condition a 
8 

(0 ) = a 
8 

(1-) follows 

v2a4 05 
8 

= a 189
8 

(m 2
) 

which is not very well satisfied. B uilding u p the coefficie nts a 

+ 3a <o 52 7 

1 89 8 
and 

( Table VI) one has to subtra ct two l a r g e quantitie s in a diffe rent 

4 

a 
4 0 s8 

manner and for this reasor. 

becomes important. Bisia 

and derived the relations 

1 
v' 5 a 405 = a 18; 

I I 

which are very well satisfi• 

relations for the coefficients 

1. A.H. Rosenfeld et. al, 

2, l\I!,A.B,Beg and V. Singh., 

3, J. Ginlbre, Nuovo Ciment 

4, D, Robaschik and A. Uhl 

5, A.O, Barut. 'I'rieste Iect 

6, H. Harar! and l\I!,A. Rasr 

7, G. Bisiacchi and C, Fro1 

Rece 



tssv=f 
could be the " and 

1 also here, we may 

contribution for 

fficient a 
1 

may be 

(l0 3(MeV)2) 

1esons ( Baru/ 
5

/ ) • 

)etween the linear 

~t coefficient and the 

:n. m and m2 
• 

acchi and Fronsdal/
7
/) 

te squared mass 

" more preferable, 

u - chain. This is 

a and a 
1 898 4058 

-. a diffe rent 

lllO.nner and for this reason the small deviations o f the octet coefficients (1%) 

becomes important. Bisiacchi and Fronsdal have given mass formulas for 

and derived the relations (in our notation) 

v'fa =a 
405 lat 

I 8 

-2 m 

which are very well satisfied by the experimental data. The corresponding 

relations for the coefficients of the m2
- formula are unfortunately very complicated. 
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Tab 1 e 

Tensor operators for su(3) mass operators 

t, •1 

i:c.. = y 
t s ")(."J~~) - 'C - :i. c.C>> 
a~ ~ ' ~ 

t ~ .. = \ J ('l+1} + 'f~ - ~ c.~") 

t~~ -::. t ( 1 c.~•>- ~ c.~'}-t S Y ... (1+'tz.) + ~ 'Yl.(JC.:>tt)-~f-~lll) 

To get normed operators with ( """'~ J "' t.) .,.. 1. we form 

""'' - 0(-t· ~ ~ .. 

where o( · .. 
o( ~ cit 

octe t decuplet 

t, 1 1 

t,o. ii' "'\ 

t!. ).w 
t l.'t l\\ l.f\' l. .. 

t~'l - -rF.: 

6 

:t """' 

pal 

-
o-

llnea.r 1-

2+ 

o-

square 1-

2. 

~· 
linear 

~T 
1 

l ~· 
square 

~~ 
l. 



~rators 

'Table n 
Coefficients ot the su(3) mass formula 

1 .,. ,.. t\, 'hi, -T ~ s... '~>~w, -t ~,. •r. ~ ql\o ""-t'" ~ ~.~ ""~~ ,, 
~ 'Y\Jt:>tt)-~Y-Ca.u') particles ., -a. *sa ~ ~ 

1. we form 
o-- mesons )68,3 -281,6"§ 12,il\ 

linear 1- mesons 85o -1o'llf .a!\ 
2+ mesons U76 -A if 51\ 

o- mesons 167,7 -1~~ 7,61\ 

square 1- mesons 729 -18,n: -13"\'f 

2. mesons 19o4 -185 rr 16 "IT 

~· baryons 11.5o,2 51,a"'fi -94-,sr: _,,, i\ 
linear o,6~ o,6~ ~T 'baryons 1,8, -14-7 

1 
t 

~· baryons 1762 1o3 "U -214-113 11 i\ 
square 

\'~" baryons 1934- -418 29 1\ -4~ 

units: MeV 

10
3 

(Mev) 
2 
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Tab 1 e N 

Normed operators ml • al t 1 

o< ior t, tn, tu ~''• ~"' t \.,., "t..,r, ~oc~,"' l lth, 

lS-('4L 1 1E. ~It u 1.~ ~tl IT \"R 
I~ .. I J 

5~-tJ..+ 1 i.l1 
1 l :ifi 

1~ r; ~fiif .1.~ 1. ~ 

Coefficients of the Su(6) mass formula 

.., 741 641j 1J16 1~ 

. .,,. - - -142,1 -~ 

.,Sa 1oe 1-" - -

..,891 -1.57 -186 - -
'1e98 

41,8 1,5 - -
'18927 

_,,, -8,6 - -
a..o.51 128,8 147,6 1«>4,, 2fJl 

~58 -26,7 o,a -22,8 .!a. ,4 

~527 , '·' -1,7 0 17 

~958 - - -4,, -2o,5 

~69.527 - - -1,4 -o,1 

a - - -o,1 -o,8 
269564 

mesons baryons 

lin. s quar . lin. squar. 

units MeV o r 10 
3 

(Mev) 
2 
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Notation : 

Table V 

Connection between Su(3) and Su(6) coefficients (56-plet) 

Cl -= .1. (2b + S~) 
I ~ I 

o.35 = .i (Tz! e,., -T 5 c,.,. ~ lii' .... 

O.'tOS".,.. i3f l - 'o, + C,) 

O.'iOS' = ~ (-~ ff' b\.s. "T ~bier.- 5 c,J 

Q = ~ .L liST b ~ \ 'lOS~'" 5 'Hi'i' 13 'l'l- "\" I l 5 C:z.-.. ) 

0.11.% - ~ ( - b ~ b - ~ b + 5'" ) " ~ ,1,. I 'L \s 'fit a.. .. 

0. --1:.~b li.~S1'\-- s I~ 'l-.. 

a.U,!O • ~ "{E: C 
'" 'l- 10 ''I 

1- .1.. IT c%'1-l- 3 

a 

b 

5&. plet of su( 6) 

1/2+ octet of su( 3) 

c 3f 2+ decoplet of su( 3) 

10 

Connection betv 

Notation : 

o.::1.(t.i, . 
I lS • 

q!.S "'j_ (~ft 
I Jli' • 

~.,, ,.. ..1... ( l \ 
.. s l,;i' 

~ "' ..1- ~-\\'.), sfi' 

q 1\~l ... ' if: ( 
1.... 

0. ~·:s, ... 'l-TiO' 

.., ..:L-
O.'Ios, 5~ 

0.'105 .,. -rr 
U· \l!O 

C4 

b 

c 

c\ .. 2 ... 

' 

a :: ~ 



Table VI 

Connection between Su(3) and Su(6) coefficients (35--plet) 

5) coefficients (56-plet) 

Notation: 

q 
35-- plet of s u( 6) 

b 0- octet of su( 3) 

c. 1- octet of SU(3) 

~. 2w +~ 
J 

a = ~-lN 
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