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In many cases matrix elements of vector ( axialvector )
currents are dominated by 1 (1 , O ) mesons. To each
current corresponds therefore one or a palr of mesons .
In the case of the tensor mesons we consider a similar situation
The nonet of 2*- mesons is well known. Now the question
arises : exists a SU(3)-plet of tensor currents which is
simply related to the 2*- mesons ? This problem has been
discussed by several authors 15253
In the case I=0, Y=0 the tensor curfent is known . It is the
energy stress temsor T,, « The momentum operator is
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The discussion of mass formulas shows that the mass operator

has in a good approximation %he decomposition
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Taking into account this p;.'operty of the mams operator
the energy tensor msy have the following structure :
(L))

a) Only the SU(3) singlet T,., has the physical proper-
ties of the energy tensor . The octet term in eq. (2)
is a consequence of the symmetry bresking in the mass
multiplets.

b) The energy tensor has in general the structure

w
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to
-‘}-v = T,I ¥ Tpvr_.’y-.

i.es it consists of a SU(3) singlet and a SU(3)

octet term with I=0, Y=0 ,
In the first case the structure of the tensor octet ( if it
exists at all ) is quite unclear. In the second case it
should have the same structure as the energy tensor.
Essential properties of the energy tensor are

T4 L= Theo (8)
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We postulate that these relations are valid for the full
octet of tensor currents.

In the next two sections we discuss mainly the consequences of
the assumption b) for possible spectral sum rules for two
point functions and formfactors.

Following the derivationof spectral sum rules for the two
proint functions in the vector case ( Das, Mathur, Okubo ) )
we obtain similar sum rules in the tensor case . The kine-
matical decomposition of the two point function
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with the invariants
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( we do not consider Schwinger terms 5 )e The corresponding
dispersion relations are
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The condition T =o gives relations between the
gpectral functions

g|+!3 c-o, !l+g\|‘° ] 'I-g}"gu*.gs =0 (9)

Now we are able to put in the physical assumptionse. In the
case a) we can not say anything about the structure of the
SU(3)-plet of tensor currents so that we get here no result.
In the other case we have assumed that the tensor currents
form an octet . Using this symmetry asymptotically we
demand for
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superconvergent sum rules
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Taking into account the coupling constanis
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the sabucation of these sum rules with o*- and 2% —mescas
givesd
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To get better solutions we have to omit badly convergent

sum rules ( Bq. (9a) )or to combine these sum rules to take
symetry breaking effects of first order into account (Das,
Mathur, Okubo ). So we obtain again good sud rules .
Therefore we use

gh‘"\,( g"l,-;na. "‘9£~)'° iz4...§

(15)
or
Gy *6p = 4 (G -G,
16)
51*51‘5'(“\\-—5") ( )
A w 3 " ]
instead of (a) and (i) « The general solution is
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The results are relations between coupling constants and

a mass formula. Because of the very unclear situation of the
0%~ mesons it is useless to discuss this formula further.

We remark, that it is quite arbitrary to introduce two 0'-
mesons with I=0, Y=0 and not of principal importance for the
derivation of a mass formula in this manner . A similar
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treatment is given by Joshi and Pande 2) o These authors
make different assumptions about the structure of the temsor
current octet ( they assumeTh=e, T#.41). So they saturate the
s rules with 0¥ , 1™ , 2* mesons ( these 0%~ mesons
belong to the divergence part of Y ) and obtain a mass
formula connecting these mesons.

In the dispersion relations <for formfactors we make the
approximations

t*-mesons o+. mesons
>0~W\ = >—.~A + A

This means , the spectral functions are saturated with 0% and
2% - mesons only . Of special interest are formfactors
between identical particles because in this case their value
at vanishing momentum transfer can be connected with the
experimentally observed masses.

Por matrix elements between O~ -mesons and O - mesons

( we choose these mesons for simplicity ) the kinematical

decompositions are (19)
0"~ mesons:

i Tl -y = .'L__\l Fevennpiang, a. +(9n -‘M)l.:i
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o*- mesons: (20)
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The assumption
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(21)
leads to

»
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With the help of the SU(3) symmetry properties of the tensor
currents and the particles in the in-and out-states of the
matrix elements we may construct asymptotically better
convergent amplitudes .

In the case a) ( the energy temsor is a SU(3) singlet )

we consider for the amplitude a of the difference of suitable
matrix elements unsubtracted or superconvergent dispersion
relations . As result we get the usual SU(3) mixing theor,y.“
Unfortugately the mixing angle appears as function of un-
known coupling constants. - w0

In the case b) the energy temsor is Tu = T + Ty TRV
Therefore the corresponding values of the invariant amplitudes

at vanishing momentum transfer are
tw \ «) @)

&= % ",1., > ‘;‘ %, ";:' ' by =¢ y #-mass of the O mesons
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Superconvergent t;ispersion“re}g.tions for LW\ Tuv in) - ULniTLix)
R iny - Wex 1T 1RS> £01Taw Tl 10> lead us to the SU(3)

mixing theory with Wp=My . For this reason we use simple
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dispersion relations . Frim tk,,l~|‘r,°:\h|u->-\Alk,a-n,.:\h,-->
for O° - mesons we get
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The definition of coupling constants are
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with similar defined coupling constants,
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Conditions for the existence of a solution for v{ and 7,
of the equations (24) and (26) are

(L 8 - -
e B e e (27
(L3
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. .

~ (1’." 3:*\ Frar - Yoy Yy - Yaap
Further relations can be obtained if one considers
Cu\f;L\q>-JA(algL\u) but all relations are corrections to
+he symmetry case involving many coupling constants, so that
it is hord to prove it experimentallye.
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