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La corsa tra LEP e SLC per N,

ALEPH

Aleph: N=327+-030 | T7&=0
Delphi: N = 2.40 +/- 0.64 AN

o (nb)

Opal: N =3.12 +/- 0.42
L3: N = 3.42 +/— 0.48

Mark Il 91.1740.18 Ny = 2.740.7 eesor oo

Fabrizio Palla e Monica Pepe-Altarelli et al. : selezione
calorimetrica (Jack S.) ‘

Ed Blucher et al. : selezione con tracce (Alain B.)
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ANALISI DEI PRIMI DATI DEL RIVELATORE

TeSi dotto rato LUCia Silvestris / ALEPH E DETERMINAZIONE DI ALCUNI PARAMETRI

DEL MODELLO STANDARD
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Determination of the number of light
neutrino species

ALEPH Collaboration, D. DeCamp, B. Deschizeaux, ].-P. Lees, M.-N. Minard, ]J.M. Crespo, M. Delfino
,E. Fernandez !, M. Martinez, R. Miguel, M.L. Mir, S. Orteu, A. Pacheco, J.A. Perlas, E. Tubau,
M.G. Catanesi, M. de Palma, A. Farilla, G. Iaselli, G. Maggi...G. Zobernig
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Abstract

The cross-section for e*e™ — hadrons in the vicinity of the Z boson peak has been
measured with the ALEPH detector at the CERN Large Electron Positron collider, LEP.
Measurements of the Z mass, M, = (91.174+0.070) GeV, the Z width I',=(2.68+0.15) GeV,
and of the peak hadronic cross-section, op,,qP¢2=(29.3+1.2) nb, are presented. With the
constraints of the standard electroweak model, the number of light neutrino species is
found to be N,=3.27%0.30. this results rules out of the possibility of a fourth type of light
neutrino at 98% CL.



/ lineshape parameters

Tra di noi coinvolti Monica Pepe-Altarelli, Mauro De Palma (fit) , poi
per i 1 Fabio Bossi e Andrea Venturi, per i T Gigi Rolandi, Agnese
Ciocci, Piersimone Marrocchesi, Gerri Ganis, Anna Gregorio
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Contributo pisano all’analisi di Aleph nel 1994
1) Asimmetria Forward Backward di 2 in BBbar. ABRAVED 3 L; G-ABVE

Consistenza Gruppo Pisano : 3 persone su un totale di S

Note interne prcdotte nel 93/94 : 2 brevi, una lunga (80 pagine)
Articoli su riviste internazionali : due

Contributed paper a conferenze internazionali : uno (Moriond 94).

2) BBbar mixing. ABBANE® L. ABUE
Vedi asimmetria
3) Vita media inclusiva del B. DELLlO""o/ no Nt‘fp, VANV VA2

Consistenza Gruppo Pisano : 3 persone su un totale di 3

Note interne prodotte nel 93/94 : una

Articoli su riviste internazionali : un articolo pubblicato.
uno in preparazione.

4) Vite medie separate B+/B- CA LOER IV, 5 WALSH

Consistenza Gruppo Pisano : 2 persone su un totale di 3

Note interne prodotte nel 93/94 : una

Articeli su riviste internazionali : un articolo pubblicato.
Contributed paper a conferenze internazionali : uno (Glasgow).

PaLLa j SP AGwoLo

Consistenza Gruppo Pisano : 2 persone su un totale di 6

Note interne prodotte nel 93/94 : una

Articoli su riviste internazionali : un articolo pubblicato.
Contributed paper a conferenze internazionali : uno (Moriond).

5) Produzione di J/psi.

6) Produzione di Bs e Ds, vita media de) Bs R“Z»O/ WAaLSH )Pau—n

Consistenza Gruppo Pisano : 4 persone su un totale di 4
Note interne prodotte nel 93/94 : una
Contributed paper a conferenze internazionali : uno (Glasgow).

7) Vita media del tau. FidEcate Pineaste, wc-'m.‘/ nm-'m/ Sciang”

Consistenza Gruppo Pisano : § persone su un totale di 8

Note interne prodotte nel 93/94 : una

Articoli su riviste internazionali : un articolo pubblicato.
Contributed paper a conferenze internazionali : uno (Glasgow).

8) Produzione di D** in decadimenti del B. cn&riau..') Wal 5H

Consistenza Gruppo Pisano : 2 persone su un totale di 3

Note interne prodotte nel 93/94 : una

Contributed paper a conferenze internazionali : uno (Glasgow).
Articoli su riviste internazionali : uno in preparazione.
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EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH

CERN-PPE/91-T1
22 April 1991

400.

i Measurement of the Forward-Backward
I + | Asymmetry in Z — bb and Z — cc
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- B The ALEPH Collaboration
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Abstract

From a sample of 150000 hadronic Z decays collected with the ALEPH detector at LEP,
events containing prompt leptons are used to measure the forward-backward asymme-

PL‘"ON > 3 G V/ 100. ] tries for the channels Z — bb and Z — ¢¢, giving the results A2g = 0.126 +0.028 £ 0.012
s & - b and Agp = 0.064=0.039£0.030. These asymmetries correspond to the value of effective

. L E electroweak mixing angle at the Z mass sin” i (m}) = 0.2262 + 0.0053.
INGC LU DEwne & Erfowe

LE&PTON 4
P > C’C. \//C u n (Submitted to Physics Letters B)
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*See the following pages for the list of authors.

* Importante I'uso dell’Energy Flow (adesso
Particle Flow) per la direzione del jet
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Misura precisa di R, e lunga saga
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EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH

CERN-PPE/97-018
11 February 1997

Fabrizio Palla, Jack Steinberger

A Measurement of R, using Mutually
Exclusive Tags

The ALEPH collaboration

0.182

Abstract

five mutually exclusive hemisphere tags has been performed
iP1 statistics. Three tags are designed to select the decay of
e remaining two select Z° decays to ¢ and light quarks, and
ging efficiencies. The result, R, = 0.2159 + 0.0009(stat) +
t with the electroweak theory prediction of 0.2158 +0.0003.

68% CL

be submitted to Physics Letters B)
95% CL

0.164
0.214

0.218
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0.216
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Scoperta(*) del Bs

(*) contesa con Delphi

EVt=5906
(b)

Run=15768

T T
\\“35'0 Wk 0 wop * 0—

Bs—>y ¢

N ALEPH ™

Pigure 1: (a) A fisheye r¢ view of the By — ¢ event. The tracks forming the Bg
meson are appropriately labeled. (b) A closeup view of the event near the interaction
point. The error ellipses on the interaction point (IP) and the Bg vertex are 3o. (c) A
fisheye view of the event near the inner tracking chambers in the r — ¢ dimensions. The
track coordinates recorded in the VDET and the 1TC are shown. All tracks [orming the
Bs traverse a single silicon wafer in the inner and outer layer of the VDET minimizing
mass measurement errors from possible internal misalignment in the VDET. The Kg decay
daughters are labeled as 7 and 7~. The vertex error ellipse is 30. The 7~ track has
momentum of 0.27 GeV and curls inside the ITC in the magnetic ficld of 1.5 T and has
no coordinates in the Tpc.

EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH

CERN-PPE/93-97
16 June 1993

First Measurement of the B¢ Meson
Mass

The ALEPH Collaboration
Abstract

In a sample of about 1.1 million hadronic 7 decays recorded with the ALEPH de-
tector during the 1990-1992 running of LEP, two unambiguous Bg meson candidates
were observed.  From these events the mass of the Bg meson has been measured to

be 5.3686 + 0.0056(stat.) &+ 0.0015(syst.) GeV.

(Submitted to Physics Letters B)

*See the following pages for the list of authors.

Vivek Sharma



Oscillazioni e prime misu
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arXiv:hep-ex/0506072v1 28 Jun 2005

Fisica del tau: polarizzazione, branching ratios, etc

Gigi Rolandi, Agnese Ciocci,
Piersimone Marrocchesi, Gerri Ganis,
Anna Gregorio

Branching Ratios and Spectral Functions of 7
Decays: Final ALEPH Measurements and Physics
Implications

The ALEPH Collaboration!

Abstract

The full LEP-1 data set collected with the ALEPH detector at the Z pole dur-
ing 1991-1995 is analysed in order to measure the 7 decay branching fractions. The
analysis follows the global method used in the published study based on 1991-1993
data, but several improvements are introduced, especially concerning the treatment
of photons and 7°’s. Extensive systematic studies are performed, in order to match
the large statistics of the data sample corresponding to over 300000 measured and
identified 7 decays. Branching fractions are obtained for the two leptonic chan-
nels and eleven hadronic channels defined by their respective numbers of charged
particles and 7%’s. Using previously published ALEPH results on final states with
charged and neutral kaons, corrections are applied to the hadronic channels to derive
branching ratios for exclusive final states without kaons. Thus the analyses of the
full LEP-1 ALEPH data are combined to yield a complete description of 7 decays,
encompassing 22 non-strange and 11 strange hadronic modes. Some physics impli-
cations of the results are given, in particular related to universality in the leptonic
charged weak current, isospin invariance in a; decays, and the separation of vector
and axial-vector components of the total hadronic rate. Finally, spectral functions
are determined for the dominant hadronic modes and updates are given for several
analyses. These include: tests of isospin invariance between the weak charged and
electromagnetic hadronic currents, fits of the p resonance lineshape, and a QCD
analysis of the nonstrange hadronic decays using spectral moments, yielding the
value as(m?2) = 0.340 £ 0.005exp £ 0.014¢,. The evolution to the Z mass scale yields
as(M2) = 0.1209 + 0.0018. This value agrees well with the direct determination
from the Z width and provides the most accurate test to date of asymptotic freedom
in the QCD gauge theory.

(Submitted to Physics Reports)
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OPEAN ORGANIZATION FOR NUCLEAR RESEARCH (CERN)

CERN-EP/2001-027
March 2, 2001

Measurement of the Tau Polarisation
at LEP

The ALEPH collaboration*

Abstract

The polarisation of 7’s produced in Z decay is measured using 160 pb~' of
data accumulated at LEP by the ALEPH detector between 1990 and 1995. The
variation of the polarisation with polar angle yields the two parameters A, =
0.1504+0.0068 and A, = 0.1451 £0.0059 which are consistent with the hypothe-
sis of e-7 universality. Assuming universality, the value A.., = 0.1474£0.0045 is
obtained from which the effective weak mixing angle sin? 9{{{ = 0.23147+£0.00057
is derived.

To be submitted to The European Physical Journal C

*See next pages for the list of authors.



Vita media del tau

Francesco Fidecaro, Isidoro Ferrante,
Alberto Lusiani, Alberto Messineo,
Andrea Sciaba

Steve Wasserbaech
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Limite massa neutrino tau

Fabio Cerutti, Luca Passalacqua

EUROPEAN ORGANIZATION TOR CLEAR RESEARCT

An upper limit for the 7 neutrino mass
from 7 — 5w (7m")r, decays.

The ALEPH Collaboration'
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LEP2 : sorpresa dalla sezione d'urto WW (e confessione

teorica ... manca o(o))

—— Gentle
YFSWW3
RacoonWW

Paolo Azzurri

Mario Aleppo, Vitaliano Ciulli,
Andrea Valassi

| I

170 180

<
i

G
¥

v
«Cd
v
<

-\.-l-"-"’.-'“---

HYFSWW/RacoonW
_...no ZWW vertex (Gentle)
....only n_ exchange (Gentle)

160 180 200
centre-of-mass energy (GeV)




Massa W

Paolo Azzurri, Franco Ligabue, R.T., Andrea Venturi
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Energy flow, ora conosciuta come Particle Flow

Gerri Ganis, Patrick Janot Energy FIOW Per'for‘m(]nCC
studied with data .- _
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ex/9710012v1 14 Oct 1997

SUSY: esempio Ricerca di chargini

5 ALEPH
Anna Colaleo, Nicola De Filippis, Marcello Maggi 1 Standard analysis b)
Mario Antonelli, Fabiola Gianotti, Giacomo Sguazzoni > R EIRRIE,
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EUROPEAN LABORATORY FOR PARTICLE PHYSICS (CERN)

CERN-PPE/97-128
September 22, 1997
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arXiv:hep-ex/0008013v1l 8 Aug 2000

QCD: due esempi

Guenther Dissertori

A Measurement of the b-quark Mass
from Hadronic Z Decays

The ALEPH Collaboration

Abstract

Hadronic Z decay data taken with the ALEPH detector at LEP1 are used to measure the three-jet
rate as well as moments of various event-shape variables. The ratios of the observables obtained
from b-tagged events and from an inclusive sample are determined. The mass of the b quark is
extracted from a fit to the measured ratios using a next-to-leading order prediction including mass
effects. Taking the first moment of the y; distribution, which is the observable with the smallest
hadronization corrections and systematic uncertainties, the result is

my(Mz) = [3.27 + 0.22(stat) £ 0.22(exp) £ 0.38(had) + 0.16(theo)] GeV/c?

The measured ratio is alternatively employed to test the flavour independence of the strong
coupling constant for b and light quarks.

Physics Letters B

Volume 561, Issues 3—4, 29 May 2003, Pages 213-224

i

|
|

A measurement of the gluon splitting rate
into cc pairs in hadronic Z decays

ALEPH Collaboration, A. Heister, S. Schael, R. Barate, R. Bruneliére, I. De Bonis, D. Decamp, C. Goy
, S. Jezequel, J.-P. Lees, F. Martin, E. Merle, M.-N. Minard, B. Pietrzyk, B. Trocmé, S. Bravo,

M.P. Casado, M. Chmeissani, .M. Crespo, E. Fernandez...G. Dissertori

S BT Andrea Giammanco

+ Addto Mendeley o Share 39 Cite

https://doi.org/10.1016/S0370-2693(03)00495-7 A Get rights and content 2
Under a Creative Commons license 7 ® open access
Abstract

The rate of gluon splitting into cc pairs in hadronic Z decays is measured using the data
sample collected by ALEPH from 1991 to 1995. The selection is based on the
identification of leptons (electrons and muons) originating from semileptonic charm
decays, and on the topological properties of signal events. The result derived from the
selected sample is gz =(3.26+0.23(stat)+0.42(syst))%.



Higgs a 115 GeV ?

CERN-EP/2000-138
November 13, 2000

Observation of an Excess in the Search
for the Standard Model Higgs Boson at ALEPH

The ALEPH Collaboration *
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PHYSICS LETTERS B

ELSEVIER Physics Letters B 526 (2002) 191-205
www.glsevier comfocateltpe

Final results of the searches for neutral Higgs bosons in ete™
collisions at /s up to 209 GeV

ALEPH Collaboration |
A. Heister, S. Schael |

Physikalisches Instne das RWTH-Aacken, D-32056 Aachen, Germany

R. Barate, R. Bruneliére, 1. De Bonis, D. Decamp, C. Goy, S. Jezequel, J.-P. Lees,
FE Martin, E. Merle, M.-N. Minard, B. Pietrzyk, B. Trocmé

Laboratoire de Physique des Particsles (LAPP), IN? P*.CNRS, F-74019 Annecy-le-Vieux cedex, France

G. Boix, S. Bravo, M.P. Casado, M. Chmeissani, J.M. Crespo, E. Fernandez,
M. Fernandez-Bosman, L1. Garrido ¥, E. Graugés, J. Lopez, M. Martinez, G. Merino,
R. Miquel®', LLM. Mir*', A. Pacheco, D. Paneque, H. Ruiz
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Uso dei dati di ALEPH archiviati

Grazie a Marcello Maggi

Statement on the use of Aleph data for long-term analyses.
The Aleph Collaboration

The data collected by the Aleph experiment in the years 1990-2000 have been archived to
allow their use for physics analyses after the closure of the Collaboration. The archiving
includes the last set of simulated events and the most updated version of the analysis
software.

Limitations.

The available information is not sufficient to repeat all analyses, particularly when
systematic effects play an important role as, for instance, for precision measurements in
the electroweak sector. Examples of physics analyses that cannot be repeated on archived
data are

¢ The measurement of the Z lineshape

* The measurement of the W mass

¢ The measurement of the tau polarization

¢ The measurement of leptons and quarks forward-backward asymmetry

* Most heavy flavour measurements, such as the measurement of Ry, of the CKM

matrix elements, of By and B oscillations
¢ The searches for the Higgs boson
¢ Many searches in the Susy sector

Authorized Users.

The use of archived Aleph data is authorized to former members of the Aleph
Collaboration and their collaborators. The use of a subset of data for teaching and
pedagogical purposes, under the guidance of former members of the Collaboration, is
allowed.

Authorship.

The publication of results based on archived Aleph data is not allowed until 1 year after
the official termination of the Collaboration, foreseen for the end of 2004. The authors of
the analysis take full responsibility for the publication. Any figure, plot or table using
Aleph data should contain the label “ALEPH Archived Data”. A reference to the present
document “Statement on the use of Aleph data for long-term analyses” must be present in
the publication.

Approved by the Aleph Steering Committee
CERN
4 December 2003
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First determination of the strong coupling constant
using NNLO predictions for hadronic event shapes in
ete” annihilations Search for neutral Higgs bosons
decaying into four taus at LEP2

G. Dissertori

Institute for Particle Physics, ETH Zurich,
8093 Zurich, Switzerland
E-mail: dissertori@phys.ethz.ch

The ALEPH Collaboration®)

A. Gehrmann—-De Ridder

Institute for Theoretical Physics, ETH Zurich,
8093 Zurich, Switzerland
E-mail: gehra@phys.ethz.ch

Abstract

A search for the production and non-standard decay of a Higgs boson, h, into four taus
through intermediate pseudoscalars, a, is conducted on 683 pb~! of data collected by the
ALEPH experiment at centre-of-mass energies from 183 to 209 GeV. No excess of events
above background is observed, and exclusion limits are placed on the combined production
cross section times branching ratio, £2 = % x B(h — aa) x B(a — 777)2 For
my < 107 GeV/c? and 4 < m, < 10 GeV/c?, €2 > 1 is excluded at the 95% confidence
level.
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Two-Particle Correlation in e*e™ Collisions

~at 91.2 GeV with ALEPH Archived Data

* The first two-particle correlation analysis in e*e- performed in
bins of event multiplicity up to N = 35 - 55
* No significant ridge signal is observed in beam axis analysis
* « Thrust axis and jet region veto are employed to enhance the

2 N signal from soft radiations
e ODPREIMINARY e NO significant difference between ALEPH LEP1 data and
0.08- °< PYTHIAG6 observed
006 = oot restany 1 » No evidence of the final state effect in the probed event

— Archived PYTHIA 6.1 MC

multiplicity ranges:
* An important reference of the ridge signal observed in pp,
pA, dA and AA collisions

... » LEP2 Data analysis (up to y/s~208 GeV) ongoing... stay tuned!
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