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We present charged current neutrino interactions obtained in hy-
drogen and deuterium as a function of charged track multiplicity. The g

ratio of neutrino fluxes in the two exposures is obtained from the two

samples of the reaction vp - u-pﬂ+. The ratio of total charged cur-

rent cross sections on hydrogen and deuterium is thus obtained and

presented as a function of neutrino energy. The result obtained for

neutrino energies above 2 GeV is: o -tOIWMk
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INTRODYCTION
The data sample and the initial event selection procedure for the
study of charge current interactions in hydrogen and deuterium were
identical to those discussed previously with regards to the neutral cur-
rent studyl. The visible momentum vector for each event was calculated
and events with

P g 2 400 Mev/c

vi
/ }‘vis/ 5 35°

Mvis/ = 35°
were accepted as beam assoclated events. Charged current candidates
were then defined as events which satisfied the above cuts and had a
possible u~ track. A total of 93 events in hydrogen and 211 events in
deuterium were obtained from 62K pictures in hydrogen and 68K in deu-
terium. The actual breakdown of the events into. the number of visible
prongs is shown in Table I.

To calculate the hydrogen and deuterium cross section ratio, it
is necessary to establish the relative flux normalization of the two
sets of data. This was done by measuring the number of unique

vp * yprT
events in each case, The procedure for selecting these events in both
liquids is discussed. Then the method for calculating the neutrino
energy is outlined and the cross section ratio as a function of energy
calculated.

SELECTION OF u pn' EVENTS

In hydrogen the selection of unique
-+
vp > u pm

was made using the variable




EMPX = (Ev - Mp) - Pvx
where Ev, Pvx are the total visible energy and the component in the
beam direction of the visible momentum. If‘there are no neutrals mis-
sing EMPX ~ 0 while for neutrals missing EMPX is driven negative. Fur-
thermore, for events with no neutrals missing the visible momentum
vector should point approximately in the beam direction. In hydrogen
thean u-pn+ final states with no neutrals missing were defined to be

B pn+ events for which
/EMFR/ < 30 MeV

o
9vis <67,

where evis is the angle between the visible momentum vector and the
neutrino beam direction (Fig. 1).. A plot of the pn+ mass for the 59
selected events shows a clear A++ signal (Fig. 2).

A similar selection procedure was applied in deuterium. However,
here the presence of a spectator particle causes a broadening of the
EMPX distribution., From a study of the quasi-elastic events without
a visible spectator

vd = uplp,)
a width of 140 MeV for the EMPX distribution was determined. Unique
u-pn+ final states in deuterium were defined to be u—pn+ events for
which (Fig. 3)
/EMPX/ < 140 MeV
evis < 8

Again 59 events satisfy these criteria and the pn+ mass distribution

(Fig. 4) shows a clear A++ signal.

CALCULATION OF THE NEUTRINO ENERGY

A number of assumptions are required in the calculation of the

neutrino energy for each event. The first set of assumptions cover




o

tie spectators in the deuterium data. If the conditions

EMPX < 140, 6 . < 8°
were satisfied for the event, then it was assumed that no spectator was
visible. In this case the energy was calculated as in the hydrogen
film. If a spectator was observed, then the correct deuterium energy
momentum equations were used in calculating the neutrino energy.

The second set of assumptions refer to the absence or presence of
neutral particles in the final state. As discussed previously, if in
hydrogen

/EMPX/ < 30 MeV, 6, < 6°
or in deuterium

/EMPX/ < 140 MeV, 0 . < 8°
then no neutral particles are assumed to be present in the final state.
If these conditions are not satisfied, then it 1is assumed that only
one neutral particle is missing. If a proton has been observed then a
7° is assumed to be missing, but if no proton is present a neutron is
assumed and the neutrino energy calculated accordingly in each case.

HYDROGEN~DEUTERIUM CROSS SECTION RATIOS

The calculated cross section ratio for hydrogen and deuterium as
a function of energy is shown in Fig. 5. At low energy (3 1.5 GeV)
the total corss sections are composed almost entirely of the quasi-
elastic and the A++ final states. The cross section ratio for these
channels is calculated from the measured cross sections2 and shown as

the solid curve in the figure. The predicted ratio from the quark

parton model3 is 0.39. If one considers data with neutrino energy

ST T s

above 2 GeV to be in the scaling region, then the measured cross sec-

k0 Te

g

tion ratio in this region is found to be:

U(Hz)

a—(b;s' = 0,40 + 0,10
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TABLE 1

CHARGED CURRENT EVENT SAMPLE

# Prongs H2 D2 (raw)
2 65
3 87 118
4 13
5 5 12
6 2
7 0 1
8 0
9 1 0

*Spectator proton tracks not included in # prongs.

D2 (corrected*)

95
98

16
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DEUTERIUMH DATA
sl §9 EVENTS
— -,\7"”
MF JeEnex] £ 1y0-O MeV
Bus & 10-0
/0 B

EVENTS

[>] i — } .
Io % I4 6 "8 e

e Ty T Y (AR

MASS Pw* ceV

Fig. 4 .
¢




a VP

——-—— FROM ELECTROPRODUCTION
1O F —_— o (n=a*)
~(pp) + oCu=at)
0.8 -
06 |-
O.q ™~ — —— _t ——— -—> —
P S
0.2
° 2 b6 g 0 Ia
Ev (GeV)
OUARK PARTON MODEL + © 0.39
ELECTROPRODUCTION DATA .
THIS EXPERIMENT
Ey > 26eV . O Yo£0'10

Fig. 5

SO P T PR L

ST = 1o .
L R Catdal



