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¢ NOMAD detector: 835 m from the target

e distance v source - detector: (L) = 620 m
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Fiducial area 2.6m x 2.6m

Neutrinos/3 GeV/10%%9 p.o.t.
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Flux " CC interactions
Neutrino | (E,)[GeV] | rel. abund. || (E,)[GeV] | rel. abund.
v, 236 10 " 44 1 10
v, 18.4 0.055 40.6 0.021
37.5 0.009 | 56 6 0.015
Ve 30.3 0.0025 50.7 0.0016
~ 35 h_ ~ 5 1079
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® An experiment to detect 1, CC interactions through

Why NOMAD'?

different 7 decay channels

Detectable 7 decay modes BR

T e VU,

17 8%

T = h™(+nr’)y, 19 8%

™ > n wt (nn)y,  14.9Y%

Total

® Discriminate 1, CC interactions from w(_.("f/;,;) CC and

v NC interactions by means of a detailed kinematical

a0 =07
32.5%

reconstruction of the event

~ precise measurement of charged particles

- good identification of electrons and muons

- accurate measurement of electromagnetic showers

- detection of neutral hadrons

e An experiment sensitive to the cosmologically relevant

mass range

(L/E),, = 1.4 x 107 Km/GeV == maximum sensitivity for

Am? ~ 90 eV?
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P g

Front Dipole Magnet TRD
Calorimeter Modules Preshower

Trigger Planes

Electromagnetic  Hadronic
f l Drift Chambers Calorimeter Calorimeter

e Drift Chambers (target and momentum measurement)
44 + 5 DC (each 2% Xj). Total fiducial mass of 2 7 tons with an

average density of 0.1 g/cm’
Momentum resolution -~ 35% (p < 10 GeVic)

e Transition Radiation Detector (TRD) for et identification
9 modules (polypropylene radiator followed by a plane of straw
tubes)

T rejection ~ 107 @ =(e) > 90% for isolated tracks in a

momentum range from 1 to 50 GeV/c

e Lead glass Electromagnetlc Calorimeter
o(E)/E = 3.2%/\/E(GeV) & 1%

e Muon Chambers
> 97% for p,, > 5 GeV/e
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(' candidate (run 8744, event 228)

!

(run 9037, event 18724)
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Search for 1, — v oscillat

NOMAD is sensitive to v, — v/ oscillations through the

measurement of 2,

R B (VeCC/VyCC)data
en (VeCC/V,u,CC)expected

Spectrum of v, CC in NOMAD

dN/dEvis
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e Working to accurately evaluate the sysiematic error on
(1. CC /v, CC)eppected. due to the uncertainty on the knowi

edge of the neutrino beam composition (include SPY results on the

measurement of the K/7 ratio in p-Be interactions)

e The analysis of the full 1995+96+97 data is not com

pleted yet
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0

v, identification criteria

® Isolation of 7 decay products from the hadronic jet

Background Signal
v, - NC V, v, -CC n:f
¥ Y

Q1 = component of the momentum of visible 7 decay products
perpendicular to the total visible momentum vector
e Kinernatical configuration in the plane perpendicular to
the incoming v direction

Signal Background

V.- CC Veu -CC

- amount of imbalance

magnitude of the missing transverse momentum

- direction of imbalance
angle ),
angle .,

— transversemass \/; — /(| py |+ P
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The Likelihood technique

e These and other variables can be used to separate the signal from

the background
e Each variable X; provides some degree of separation

® Optimize the analysis by building probability density
functions for the signal and the background,
approximated by the product of the probability density

functions of the set X;.; y of variables used

l I ¥ P(X)

where P(X; ) can be one or n-dimensional probability density

functions

e Use the Likelihood ratio Lg (or the log of this ratio) to

discriminate between signal and background

[ »EETEE
g = e

Background
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T~ — e v, U, channel

Year v, CC

95 180,000
96 380,000
97 382,000

Total 95-97 942,000

Tt iln 2 e B i1aTolaITaTlaitdalalNaTsl 'alTal=tdn]
ection of the electron candidate

- Only 1 prompt electron in the event
* emerging from the primary vertex (Az < 15 cm)
* identified by TRD, preshower and electromagnetic calorimeter

- E;,_f,- Fr o373 : i ) (EUV

- Not consistent with a o TIVEersion
invariant mass between e~ candidate and any positive track
M(e™, +) > 50 MeV
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3. Rejection of NC interactions

v, NC
4./~ : minimum angle be-
g tween Peje and any pj of
il . the hadronic system
1 2 3
O ¥- Oy .. angle between the
w0 E incident v direction and
. " the total momentum of the
| Eagii event
YR FRETE SN W PR a 3 AW WY ST PR
10 15 20 % o 5 10 15 20 5 .
f.,,: angle between the in-
8,7 vs. B, B, vs. 6,
2 ' cident v direction and the
o F total hadron momentum
o F': electron energy
P I I ol

E've M, E'vs. M,

L(r/vNC) = [[[6u1,0uh), Orin, Qrl, E', mr)]

a
T
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4. Rejection of

v, CC interactions

b

S

100
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100

Q,, vs. E;

100

/. electron transverse
momentum

/ "_ﬁ"': hadronic jet trans-
verse momentum

£ : total visible energy in
the event

(.., : electron momentum
component perpendicular
to the hadronic jet mo-

mentum

[pfl‘ap}’ll‘s qblh] [ET; gvT: Qlep]

,.4 - o. / . / . .
Log. likelihood ratio (7/CC)
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»

Definition of the ‘signal region’
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Log. likelihood ratio (t/CC)
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Log. likelihood ratio (1/NC)
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6. Data simulator corrections

- Use the data itself to compute etficiencies for cuts involving the
hadronic system
l'he Data Simulator
start from a measured v, CC event, remove the identified muon and

replace it by another lepton (tau, electron,v)

- Signal and background efficiencies (excepi for v, CC events), are

obtained through the formula

— ¥ -—25—-6 3
€ Emo X EMCS
s ‘o 18 ¥ T
Bashb. .. Grep o
gMF T v.ee § vee |
g 3:_ . . 4 o ’ :
7] : 31.4_.. -
gz.s_—- : §13
g Nﬂ»
AT [ i o i
- oek ; R
0.4Ff
o2}
PR L " sl o:. M FR— l i i ) L
5 10 o 5 10
Log. likelihood ratio (1/CC) Log. likelihood ratio (1/CC)
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