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Analyses for Minneapolis Collaboration Meeting

* Analysis of Neutrino Interactions for 396 events
* Analysis of Short candidate 3356_17099

» Total background estimates in 396 events
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Neutrino Interaction Types

1. Extract number of Vi events
2. Estimate number of v, events

3. Compare to calculations
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1. Extract number of N events

Straightforward analysis, already done by Gina

161 of 396 identified asv, CC interactions
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2. Estimate number of v, events

Simple analysis based on:

2.1 the fraction of the electron/photon energy is very different in v, CC
events compared to " CC and NC events

2.2 the NC efy energy distribution is the same as in v, CC events

Algorithm has the following elements:

2.3 divide the event sample into " CC events (S(u)) and all else (S(w)),
separate by station

2.4 find the calorimeter energy (sum of clusters > 0.3 GeV) for each event
and determine the distribution of energy for all subsets in (2.3)

2.5 determine the NC-like fraction by normalizing to the number of entries
for Eca <10 GeV and subtract : S(x) - (ng(1)/n, (1)) Sw)

2.6 make corrections for absorption by station
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Method
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ID By Station
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Results 1:
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Results 2:

u e NC T no ID
prompt 0.56 1.00 0.78 1.00
non-prompt 0.43 0.0 0.22 0.0
A production 1.79 1.00 1.01 0.09
B trigger ¢ 0.98 0.98 084 | 097
C ID ¢ 0.74 0.95 - 0.50
CNOT.ID ¢ 0.26 0.05 - 0.50
IT1 (A.B.C) 1.30 0.93 085 | 0.04 0.55
e action 0.35 0.25 0.23 | 0.013 0.15
0.35 0.64
Data 0.41 0.58
Station 1 0.44
Station 2 0.46
Station 3 0.40 021 pos
Station 4 034 | 036|004
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Analysis of Short candidate 3356 _17099

* This event was not included as t candidate in the 203 events
set because a primary emulsion track was linked to 3 hits in
the MulD system
 The short track found in the decay analysis is linked to SFT hits
« The main task is to determine the probability of a muon in the event
* Also estimate probability of hypotheses:
A) v_CC event .AND. (r decay .OR. random)
B) Yy CC event .AND. (S background .OR. charm)

C) (S background) .AND. (x decay .OR. random)
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y View

Reasonable hypothesis:
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Summary of 3356 17099

» Short candidate track SFT match (Au, Av) = (0.008,-0.018)
* Emulsion momentum estimate 3.2 GeV/c
=> scattering consistent with match

* Track 9 ("muon") matches hits in KSx,y / DC / Ecal
» Spectrometer momentum -5.0 GeV/c
* Range through A wall: 0.9 GeV
B wall : 2.0 GeV
C wall : 3.0 GeV
=> expect penetration to C wall

» random hits in 20cm window ~ (Ax)(Ay)(Bx)(By)
(0.4)(0.9)(0.03)(0.09)

=1.0x103

* There are 2.5 n* / event ; avg. energy ~ 6 GeV
yct ~ 280m ; decay space ~7.5m = 0.027 n* decay probability
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Hypotheses for 3356 17099 "muon track":
A) Random coincidence of hits in MulD system

Prob ~ 0.001

B) & decay-in-flight; scatters out of C-wall

Prob ~ (0.027)( 6 )(0.06)=0.010

ndecay no.m 3 of4hits
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Total background estimates for 396 events
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C1 - charm single-prong
I1(1V) =(vN —cX)(CC) (charged) (1-prong) (1-€,5) ( &3y )

= (0.07) (0.60) (0.40) (0.38) ( 0.25) ( 0.66)

= 1.0x10°3

Apply 0.25 GeV/c pycut (0.81)(1.0x103)=|8.1x104

C3 - charm trident

HC(3V) =(vN —cX) (CC) (charged) (3-prong) ( 1-¢,5) ( €3,)

= (0.07) (0.60) (0.40) (0.54) (0.25) (0.70)

=1.6x103
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S1 - Interaction single-prong

I (C1) =(aN—-1)(CC)(Lmm)( &q;)
= (0.0069) (0.40) (6.2) (0.75)

= 1.3x1072

Apply 0.25 GeV/c pycut (0.096) (1.3x102) =/1.2x10°3

S3 - Interaction trident

I1(C3) =(aN—=3)(CC)(Lmm)( ec3)

= (0.0011) (0.40) (6.2) (0.75)

=12.0x103
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No. inelastic interactions
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|nelastic interactions as a function of incident momentum.
Cuts: 8, <0.25; p,, > 1 GeV/c;

2ry
Trident raw data
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No. per 2 GeV/c

ID 80

Entries 938 The spectrum of charged
ean . . .

RMS 8.043 secondary particlesin NC

interactions

This spectrum is used to
weight the individual
mometum bins in the next plot

Assume CC events with mis-
identified lepton is the same
asNC

10 20 30 40 50 60
GeVic
NC charged spectrum
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Sum of charm and interaction backgrounds:

rate for 396 events
Cl 8.1x10% 0.32
C3 1.6x103 0.63
S1 1.2x10°3 0.48
S3 2.0x10°3 0.79
> 5.6x103 2.22

64% of the background is from tridents (C3 + S3)

This can be reduced by a simple cut based on decay kinematics...
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The proposed cut is based on the fact that the average IP for decays

(like T and charm) approaches the lifetime ( ct) as the charged

multiplicity becomes large.
1 n

(IP) = HZ b
i

In other words, the decay topology changes with decay length so that
long decays have small opening angles, on the average.

The topology of interaction is invariant with respect to length.
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r <IP> < 300um
tau decays
0.8 - y
g’ A
5
£
Q
o
é 0.6 -
g
LC
0.4
p* decays
0.2
hadronic tridents
llllllllllllllll llllllll
1 2 3 4 5 6 7 8 9
mm
Decay Length
Z (mm) int fint Ncharm fcharm Nr f‘r
0-2 344/606 0.57 | 840/1016| 0.83 |[7254/7330| 0.99
2-4 106/606 0.18 165/444 0.37 | 1138/1288| 0.88
4-6 52/606 0.086 | 72/278 0.26 439/499 0.88
6-8 32/606 0.053 | 28/154 0.18 194/250 0.78
8-10 20/606 0.033 | 14/103 0.14 95/115 0.83
z 0.18 0.56 0.96
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The cut used :
<IP> < 300um

The fraction of events remaining in

a sample of MC hadronic interactions,
tau and charm decays

in ECC 800 steel plates.

Cuts:

0., < 300 mrad
6,y <250 mrad
Pory > 1 GeVic
No leptons

Integrated fraction remaining of
interactions:
0.18



