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The importance of the study of strange par-
ticle production has been recently emphasized
in literature as it would help to have a well un-
derstood Monte Carlo generator for predict-
ing the neutrino event rates in the various
neutrino oscillation experiments as well as in
the understanding of the standard model. In
this work, we have studied the charged cur-
rent single kaon production induced by anti-
neutrinos with free nucleons close to their
threshold energies. The contributions of dif-
ferent terms have been obtained using a micro-
scopical model based on the SU(3) chiral La-
grangian. The basic parameters of the model
are fr, the pion decay constant, Cabibbo’s
angle, the proton and neutron magnetic mo-
ments and the axial vector coupling constants
for the baryons octet, D and F, which are ob-
tained from the analysis of the semileptonic
decays of neutron and hyperon. The basic re-
action for the neutrino induced charged cur-
rent kaon production is

oi(k) +N(p) = U7 (k) + N' (') + K (pr), (1)

where | = e, pu, N&N'=n,p, K=K~ &K’ and
3| M|? is the square of the transition ampli-
tude averaged(summed) over the spins of the
initial(final) state and amplitude M is given
by,

Gp
M= 7; g4 g () (2)

where j P(LL)

hadronic currents respectively,

and J#() are the leptonic and
Gr is the
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Fermi coupling constant. Feynman diagrams
contributing to the amplitude are given in
Fig.1.
rent and details of the formalism are given
in Ref.[1]. The expression for the differential
cross section in the lab frame for the above
process is given by,

The structure of the hadronic cur-

1 k' dp’  dpy y
AME(27)5 (2E:) (2E1) (2Ex)
S k+p—K —p —p)EXIM|?, (3)

dc =

where k and & are the 3-momenta of incom-

ing and outgoing leptons with energy F and
E’ respectively. The kaon 3-momentum is py
having energy Fx and M is the nucleon mass.

In Fig.2, we have presented the results of

the cross section for v,p — ptK ~p channel.
We consider ¥* resonance having decay width
of about 40 MeV. Following the convention
used in the Ref.[2] we write the lowest order
SU(3) chiral Lagrangian to incorporate ¥* res-
onance. We fit the free parameter used in the
Lagrangian with A decay width T'a ~ 120
MeV. The spin 3/2 propagator for the reso-
nance is,

Prs(P)

HY(pY —
() P2 — M2, +iMs+Tx+’

(4)

where P(=p+q) is the momentum carried by

the ¥*, having mass My« and width I's-. Phy
is Rarita-Schwinger projection operator. For
>* width (I's«) we used the Lagrangian to get
the total width,

I+ (W) = FEMM W)+ ssosnc (W),  (5)
r B Cy 2 (W + MY 2)
X*=Ynmr — 1927
WQ(W?,MY, ) O(W — My —mz). (6)

where, My is the mass of the hyperon Y (=
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FIG. 1: Feynman diagrams for the process 7N — IN'K. First row from left to right: s-channel 3, A
propagator (labeled SC in the text),s-channel ¥* Resonance (SCR), second row: kaon pole term (KP);
Contact term (CT) and last row: Pion(Eta) in flight (7P, (nP)).
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FIG. 2: Contribution of the different terms to the
total cross section for the v,p — uK ™ p reaction.
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FIG. 3: Total cross section for 7,-induced kaon
production.

A and ¥). A is the Callen lambda function,
O is the step function and W is the center of
mass energy. The factor Cy is 1 for A and %

for ¥ and C is a parameter used in the SU(3)
Lagrangian which is fitted to obtain A decay
width. In the present calculation we have as-
sumed CZ' dominance. In Fig.2, we present
the contribution of various Feynman diagrams
shown in Fig.1 to the total cross section for the
reaction 7p — ptpK~. In Fig.3 we show the
cross sections for the processes vp — uTpK~,
vp — ptnK® and on — ptnK~. These cal-
culations are useful for ~ 1 GeV anti-neutrino
experiments being performed at MiniBooNE,
atmospheric neutrino experiments as well as
future experiments like NOVA, T2K phase-I1
and beta beam experiments. We find that
the cross sections for anti-neutrino induced
kaon production is about 2 orders of magni-
tude smaller than the corresponding reactions
for one pion production. However, they are
sufficient for studying at Minerva experiment.
The details of the results will be presented in
the symposium.
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