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Yoy ——=> A V. Appearance Experiment ¢ O

Flux CC interaction _ | e
g VNS TX .
s % vﬁwﬁv« E’
d Z
gV, 235 1 38 &
m v, 192 006l 428 M
W...." 37.1 00094 583 o.Eu..,
V. 313 00025 545 0016 .
m Ve < | interactions in 4 uﬂ:ﬂl wm
> 8

P(v,, = v,) = sin’(20) sin*(1.27Am’L/E)
Range of Am? sensitivity defined by : = 1eV2< Am?
<L>/<B> =~ 2 x 1072 Km/Gev
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Which T Decay Products
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T — h=(nm°)v. 49.5%

RNV, 15.2%
82.5%

Osaka - ICHEP - July 27, August 2 2000

C Roda /ILN.F.N and Univ. of Pisa



34

The Basics of Kinematical Criteria

% | Vo, Background
@
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NOMAD Detector

1.35 M v, CC interactions

Chambers

® Target mass :

® Momentum measurement : o(p)~3.5% p< 10GeV

® Energy measurement : Ecal (6(E)/E = 3.2%/V E(GeV) &1%) Hcal

® u* id : p chambers (e ~ 97% @ p > 5 GeV) + calorimetric measurements

et id: TRD (e/r =0(107%) @ ele. Eff. 2 97%) + momentum/energy consistency
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Analysis Strategy

SIGNALy aq = S@Lslos cxonss on predicted background

Use Blind Analysis fo obtain an

Unbiased background prediction

Blind Analysis : the kinematic region most sensitive to the
signal in each decay channel is not analysed until all analysis
has been defined and background prediction is validated on
data control samples.
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Control Samples

Validation of Background prediction is done by checking :

A

® 7+ analysis given the beam composition no signal is
expected
® 7 analysis outside the "box"

v

If background prediction are proved to be correct the mos
sensitive analysis in the channel is chosen and the data
inside the BOX are analysed.
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Likelihood Method

Global Kinematic Internal T decay structure
T | J (for ic channels)
_l ﬁ e . .-“. = =3 = Avn_: - Naw +QT Um.-.v

As a function of (X;,Y;) define Probability L
?) . Density Functions and build probability tobe =9 In(A) =In —2&2
signal (Lg, ) or background (Lyg) Lpkg

w Best treatment woud be — fit tail In()) but too few events expected.
* Tail of In(A) — binned and each bin is treated as an independent measurement.

A. Results from various bins (and variuos decay channels) are combined using the
oUnified Approach (Ref.: Feldman & Cousins Phys. Rev. D57 (1998) 3873).
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Background Prediction Evaluation

Large kinematical suppression and use of correlation
between kinematical variable require the knowledge
of background down to a level of ((1073)

it is NOT possible to rely entirely on MC
background predictions are obtained using :

_|V MC 4 Data Simulator

Osaka — ICHEP - July 27, August 2 2000 C. Roda/IN.F.N and Univ. of Pisa



42

Data Simulator

Use identified v, CC in Data and MC to create MCS and DS for

& > S-S
Tén..Al&»né 3 2
CC

Identfied Vi,

DATA
MC

MC, DS, MCS

v Method allows to correct for jet structure, instrumental effect, tail due to fermi motion,
nuclear reinteractions..
v Not applicable to v, CC = T — i v, Vv, is not usable
Osakas — ICHEP - July 27, August 2 2000 C. Roda / LN.F.N and Univ. of Pisa



43

The two most powerful decay channels

T eV,

T h (+n m')v,
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T — eV, v, Analysis

Candidate = Real primary eleciron

Likelihood function against CC
L5 Z [[PpoP1Qiepl-Pr™-Mr.E 5]

Most of the rejection power
comes from imbalance (transverse
plane kinematics)

<— Background ——» Neutral Currents
O(10*3)

i ___ | Yconversions
= 1 decays
Tight electron identification criteria
+

Likelihood function against NC
L0 = [[[8y1,Oy110min:Qr IMT.E, ]

Most of the rejection power

comes from isolation (longitudial
plane kinematics)
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T — h™ (+n n°) v, Analysis

O(10%0)
Primary lepton unidentified

Kinematical criteria are used to tag
the most likey lepton + particle id

+

Likelihood function against CC

pree & :—.m,.mv—._aﬂ\mv—..:_ EH_._HV_.E-Z.H“—W{E_

Most of the rejection power
comes from imbalance (transverse
plane kinematics)

0(10%%)

Candidate inside the jet
Check jet structure after candidate
selection

-
Likelihood function against NC

£ = [118,7,01110minQr- IPr™.p1*]

Most of the rejection power

comes from isolation (longitudial
plane kinematics)
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Log. likelihood ratio (v/CC)
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NOMAD Final Results

Limit on P(v, — v;) =2.0 X 10~
o . - ) Analyss Bin oL blkg N Data
Sensitivity on P(v, —» v;)=2.6 x 10~
to have this limit or smaller) = 46% et oS o 028¥E 80 0
» e DIE WM 0254009 1584 0
Proposal Sensitivity =49 x 10~ whiv) OB W 0esHE® o o
v (D) o W 0I2RE 248 0
wh(l7) DIE w deTHy 211 0
uh(17) DIE v 0078 087 0
w27 ois w ity 197 0
whil-27y) DB w0200 % 650 1
Tot. exp. Background 552 =54 who-17) o8 W~ 01HE 1348 0
Tot. events found 58
N1 for Posc = 1) 14937 12010 7sv0 1
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NOMAD Exclusion Plots
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