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8We have some reason to expect that the Pomeran-

chukon will act as a better SU(3) singlet in the current
amplitudes than in the pseudoscalq, r meson amplitudes
since SU(8) mass breaking will be:insignificant at Q2
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The possibility that the hadron weak current contains an "exotic" strangeness-conserving
isotensor component and/or an "exotic" strangeness-changing isospin-2 component is con-
sidered. Several neutrino experiments which can provide tests for the presence of such
components are briefly described.

Phenomenologically, the semileptonic weak in-
teractions are at least approximately described by
a Hamiltonian of the form (hadron weak current)
x (lepton weak current) and the hadron weak cur-
rent is known to contain strangeness-conserving
isovector (aS = 0, b, Q = +1, I

aI
I
= 1) and strange-

ness-changing isospinor (&6=+1, b, Q =+1, IXI I=~a)

components. The presence of other, so-called
"exotic" components in the hadron weak current
is still not excluded, particularly in view of the
possibility that the hadron electromagnetic current
has an "exotic" isotensor component in addition to
the established isoscalar and isovector compo-
nents. ' In this note we briefly describe how ap-
propriate neutrino experiments can provide tests
for the presence in the hadron weak current of a
strangeness-conserving isotensor component
(AS=0, AQ=+1, IXI I=2) as well as a strangeness-
changing isospin--, ' component (AS=+1, b.Q = +1,
l~r I=-,').

To begin, we recall that the cross section for
production of the nucleon isobar L(1236) (I= s, Z~

= —,")by neutrinos incident on a nucleon target
[v„(k)+N(p)-L(p')+it (k')] is of the form

do' G „g
dt 16@'(Pk)s

where t =(p' —p)' = (k —k')', 0 is the semileptonic
strangeness-conserving weak coupling constant,

the lepton factor is

=k„kis+k„'ks —(kk')g„s+t'e„sp k~k'

and the hadron factor is

If time-reversal invariance is valid, which we

shall assume, then the symmetric (real) part of

H„z is even under parity, containing just the VV

and ~ cross terms, while the antisymmetric
(imaginary) part of H„z contains the VA, and A V

cross terms and is odd under parity. If the
strangeness-conserving hadron weak current J
has an isotensor component in addition to the usual
isovector component [cos8(V-A.)t"" ], then its
matrix elements are of the form

«"I&. I p) =«II&. II», —(l)"'«ll~. II».

«" l~. In) = (s)""«lid. II», +(5)'"« lid. II». .
(5)

«re « lid. II», and «ll~ II». are the reduced
matrix elements bebveen the indicated states of the
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isovector and isotensor components of J, respec-
tively, and each contains both V and A. parts.

To obtain the cross section for the corresponding
antineutrino processes [v„(k)+N(p)-L(p'}+ p, '(k')]
one simply replaces I. & by L*B and Z„by J ~. The
matrix elements of J~ in terms of the reduced ma-
t»x ~l~~~~t~ (&II&.II», and (& IIJ.II». are

«'I~.'I p) = (!)'"(&Il~. II », —(-")'"«ll~.II».
(8)

(~ I&„'ln& =«II&„Il»,+(5)'"(&ll&. II». .
We also note that (N'

ll ~„II», =0 even if an iso-
tensor component of J„ is present so that the pro-
cesses v&+e-P+ p. and v&+p-n+ p.

' would be
unaffected by the actual existence of such an iso-
tensor component.

Rather than explicitly combine Eqs. (1)-(7) to
obtain detailed formulas for the cross sections we
simply note the following main points: If only the
isovector current is present in the weak interac-
tions, that js if (g llg II» =0, then

—(v +p-4 +p. ) —3—(v +n-b. +p, )=0
do' do' +

dt dt
(8)

arlslng only froIQ the lsovector cux"x'ent areq re-
spectively, now measured by the sum and differ-.
ence'

—(v +p-a +p, )+—(v +n-a +p, )
do 4G +

dt dt

+—(v +n-b, +p, )+—(v +p-& + p. )
dO + do 0 +

dt dt
(12)

rather than by the sum and difference in Eq. (10).
Clearly, the above arguments can be extended to

the strangeness-changing hadron weak current. By
comparing the processes' 7&+p —Z'+ p,

' and v„
+n-Z +p, ' one can search for a I» I=2 strange-
ness-changing current' in addition to the usual
Ihl.

'

I
=-,' strangeness-changing current. The rele-

vant matrix elements are (here Z„' is the stra. nge-
ness-changing hadron weak current)

&&'l~'I p& = (-')'"(&
ll
J' ll» —(-')'"&& ll&' ll»

(13)

&& IJ„'ln& =&&ll~.'ll&&, (.+ l&&ll~.'Il&&.g. , (14)

2 —(v +p- Zo+ p, ")——(v +n-Z + p, ') (15)dt " dt

—(v +n a+ g-}—3—(v +p-a + p. ) =0.do' 40'
p +

dt dt
(9)

Also, the sum and difference

—(v +p-b, +p )+—(v +n-a +p ) (10)
do' dQ +

dt dt

are, respectively, proportional to the (VVAA} and
(VA, A V}cross terms in the hadron factor H„a of
the cross sections. If in addition to the isoveetor
current there is also an isotensor current, then
the right-ha. nd side of Eqs. (8)-(9) no longer vanish
but are proportional to the isovector-isotensor in-
terference terms. ' Furthermore, the sum and dif-
ference

do' do'—(v +p-b, "+ii. )* (v +n—-a + p, ')dt " dt

—3 —(v +n-s +v, )+—(v +p-&+p, )
do' do' 0 +

dt dt

are, respectively, proportional to the (VV, AA}
and (VA, A V}cross terms in II„8 arising only from
the interfering isovector -isotensor terms. Inde-
pendent of the isovector-isotensor interference
terms, the (VV, AA} and (VA, A, V} cross terms

no longer vanishes' but is proportional to the VV,

AA& VA. , and A. V interferenee terms between the
Id I I=-, and ldll = —', matrix elements. ' Independent
of the existence of a

I
AI

I
= —,

' current, the sum'do', 0 + do
dt & dt
—(v +p-Z'+ p, ')+—(v +n-Z +p, ')

involves only the I» I= —,
'

(VV, AA, VA, andAV)
matrix elements.

Finally, we note that a neutrino-nucleus quasi-
elastic scattering process such as (l = e or y, )

v, +"0-"F(I= 2, J'v = O'; E,= 9.9 Me V) + I

or a nuclear muon-capture process such as

+"0-"N(I= 2 Jv = O' E = 9.928 MeV) + v
P

(18)

can occur if the strangeness-conserving hadron
weak current J„contains an isotensor component. '
In fact, if such IAfl =2 processes are actually ob-
served, one mould conclude that not only does J
possess an isotensor component but that, in addi-
tion, the lepton weak current interacts with an ef-
fective intranuclear hadron weak current which is
not exclusively associated with individual nucleons.
This last conclusion is a consequence of the above-
mentioned fact that (N'll J„ll», =0; thus the
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presumed nonvani. shing matrix elements
&"F(f= 2) I J. I

"O& and&"N(1=2) I J„'I"o& mus«on-
tain a paired nucleon or "meson-exchange" contri-
bution proportional to a sum of matrix elements of« type &MIN'f'I'l

II 4„ II
NI'l), each multiplied by the

corresponding M-meson propagator and the
M(N)'I'~XI'l (strong-interaction) vertex function, '
and/or an individual nucleon-isobar contribution
proportional to a matrix element of the type

g IIX„IIX),where the 6 is assumed to be "perma-
nently" present in the ' 0 nucleus or the ' F, ' N

nuclei. '
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We neglect terms quadratic in the "exotic" currents
since, if present at all, these must be small.

4Here Z denotes any one of the 8=-1, I =1 baryons.
5A polar ~=-+1, EQ =+1, IAI

I
=a current is limited

to less than about 5% of the polar 48=+1, AQ =+1,
I AI I

= 2 current by available K,3 data. Regarding the
effect of an axial 65=+1, ZQ =+I, IVIII=2 current on
the rates of the various hyperon decays see S. Pakvasa,
A. McDonald, and S. P. Rosen, Phys. Rev. 181, 1948
(1969).

~ ~~N(I =2, J+ =0+, E,„,= 9.928 MeV) should deexcite
itself relatively frequently by the emission of a high-
energy photon: N(l =2& J =0

~ Eexc=9 928 MeV)
—~6N(I =1, J~ =1, E,„,=0.3973 MeV) +y(9.531 MeV)
jfollowed by the emission of one or two low-energy pho-
tons as ~~N(I =1, JP=1, E,„,=0.3973 MeV) decays
toward the ~~N ground state]. The main competition to

this deexcitation by photon emission should arise from
deexcitation by neutron emission: ~ N(I =2, J =0+,
E,„,=9.928 MeV)- 5N{I=2, JP, E,„,& 7.4 MeV) +n,
which can occur since ~6N(I =2„J"=0+, E,„,=-9.928 MeV)
is expected to have a small admixture of I =1 [of course,
this y(9.531 MeV) vs n branching ratio must be deter-
mined in an independent experiment where the ~~N(I =2,
J =0+, E,„,=9.928 MeV) is produced, e.g. , by 3He+ C

P +~6N]. Qn the other hand, the various ~6N(I =1, JP,
Eex& = 10 MeV) which will be produced in muon capture
by ~O via the isovector component of J~, e.g. , ~6N{I =1,
J+, E,x =9.760) or N(I =1, J, E,«=.9.813), should
deexcite themselves almost exclusively by neutron
emission. Entirely analogous remarks can be made
about the deexcitation of F(I =2, J =0+, E,„,= 9.9
MeV). One could, in addition, search for a nuclear
muon-capture process such as p +~0Ne —~OF(I =2,
J —-0+, E,xg =6.513 MeV) +v~ since ".

OF(I 2 Jz 0+

+exc 6"513 MeV) xs stable against deexcztatzon by neu

tron (or proton or e-particle) emission and so must
deexcite itself by photon emission.
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