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HEP
High-Energy Physics



Like most things, it started small...
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CERN came alng in1954 : the first Council
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and things got big!




PHYSICAL A W LETTERS

stein Correlations in Proton-Proton Colli
36 TeV at the LHC

Let's peek at a paper









~15'000 experimental physicists in big

teams, smashing stuff at the speed of light
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~15'000 HEP theorists scratching their
heads to make sense of all that stuff




CERN across the world
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1665

PHILOSOPHICAL
TRANSACTIONS.

Munday , July 3. 1665.

The Contents.

An Accownt., how Adits and Mines are wrought at Liege withost
Air-fhafts, communicated by Sir Robert Moray. A mway te
break_eafily and {pecdily the bardeft Rocks s zmparted by the

Jame Perlon,as be received it from Monfienr Du Son zhe Inven-

2010

Performance of the ATLAS detector using first
collision data

The ATLAS collaboration

ABSTRACT e than half a million minimum-bias events of LHC collision data wer:
lected by the ATLAS experiment in December 2009 at centre-of-mass energies of

and 2.36 TeV. This p eports on studies of the initial performance of the ATLAS d
tector from these dat nparisons between data and Monte Carlo predictions are show
for distributions of k- and calorimeter-based quantities. The good performanc
of the ATLAS dete: se first data gives confidence for successful running at highg

Energies.



MR. H. B. DIXON ON CONDITIONS OF CHEMICAL CHANGE

ferences,

Hexry, W., M.D.,, F.R.S. “On the Action of Finely Divided Platinum on
Gaseous Mixtures, and its Application to their Analysis,” Phil. Trans., 1824,
p- 266.

Buxsen.  “Untersuchungen iiber die Chemische wandtschaft,” L1es. Ann., Ixxxv.,
p. 137, 1853, Gasometr. Meth., 2nd ed., p.

.‘-[l-:\'}:n_, l‘:lll\'h“l‘ V. (]) " U\t']n’l‘ din' Illl\‘on]“\'ullnnl)n(‘ l,'l‘l»l'('-lltlllilj_: von U:l.»ivn. Hull (liu
bei derselben sich fdussernden Wirkungen der Affinitiit,” Journ. prukt. Chem. [2]
X, p. 273, 1874.

(2) “ Ueber die bei der langsamen Oxydation des Wasserstoffes und Kohle-

noxyds mittelst Platin sich ssernden  Affinitiitswirkungen,” Journ. prakt.

Chem. [ 2], xiii. 21, 1876.
(3) “Ueber die unvollkommene Verbrennung in \\':'1.s>a|'l‘~tu|}'ku|||l'lln.\_\'n|~

Gemischen,” Journ. prakt. Chem. [2], xviii.,, p. 290, 1878,

, LotHAR. “Uecber unvollkommene Verbrennung,” Ber. d. deutsch. Chem.

Ges., x., p. 2117, 1877.
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CERN DD/OC - Tim Berners-Lee, CERN/DD

Information Management: A Proposal March 1989

~ Information Management: A Proposal

Abstract

This proposal concerns the management of general information about accelerators and experiments at
CERN. It discusses the problems of loss of infornation about complex evolving systems and derives a
solution based on a distributed hypertext sytstem.

Keywords: Hypertext, Computer conferencing, Document retricval, Information management, Project
control
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What was the first website in the U.S.?



SPIRES : a database of grey literature!

SLAC SPIRES |

SLACVM SPIBES HEP Preprint Database

Ferform search using standard SPIRES terms.

Get help for SPIRES
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Once upon a time, when air-mail was fast...




...HEP scientists wrote papers...



..then mailed them to Journals AND
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...other scientists received the preprints once a week







...reading authors, affiliations, assigning keyword,

PREPRINTS




%‘% Cornell University
) Library

arXiv.org

Open access to 705,743 e-prints in Physics, Mathematics, Computer Science, Quantitative Biology, Quantitative Finance and Statistics

Subject search and browse: | Fhysics V|[ search ] [ Form Interface ] [ Catchup

28 Jul 20M11: arxy Sustainability Initiatve Update: An update on the effort to design a new collaborative support model for arkiy, including a short FACH, 15 provid
25 Apr 2011 Data sets accepted as part of Data Conservancy pilot, ScienceWISE provides article annotation and bookmarking
SEE cumulative "What's Mew" pages. Read robots beware before attempting any automated download

Physics

Astrophrysics (astro=ph new, recent, find)

includes: Cosmology and Exdragalactic Astrophrysics; Earth and Planetary Astrophrysics, Galaxy Astrophysics; High Energy Astrophysical Phenamena; Ins
Astrophysics

Condensed Matter (cond-mat new, recent, find)

includes: Disordered Systems and Meural Metworks; Materials Science; Mesoscale and Manoscale Physics, Other Condensed Matter, Quantum Gases,; 5
Correlated Electrons, Superconductivity

General Relativity and Quantum Cosmolody (gr-g¢ new, recent, find)

High Energy Physics - Experiment (hep-ex new, recent, find)

High Energy Physics - Lattice (hep-lat new, recent, find)

High Energy Physics - Phenomenolody (hep-ph new, recent, find)

High Energy Physics - Theory (hep-th new, recent, find)

Mathematical Physics (math-ph new, recent, find)

Muclear Experiment (nucl-ex new, recent, find)

Muclear Theory (nuel-th new, recent, find)

Phrysics (physics new, recent, find)

includes: Accelerator Physics; Atmospheric and Oceanic Physics; Atomic Physics; Atomic and Molecular Clusters; Biological Physics, Chermical Physics; 1
Statistics and Probability; Fluid Dynarmics, General Physics, Geophysics, History and Philosophy of Phyysics, Instrumentation and Detectors,; Medical Phys
Fhysics, Popular Pheysics, Space Physics

Cluantum Physics (quant-ph new, recent, find)

Mathematics

Mathematics (math new, recent, find)
includes (see detailed description): Algebraic Geometry, Algebraic Topology, Analysis of PDEs; Category Theory, Classical Analysis and ODEs, Combing




Superluminal neutrinos?




Measurement of the neutrino velocity with the OPERA detector
in the CNGS beam

T. Adam®, N. Agafonova®, A. Aleksandrov®', O. Altinok”, P. Alvarez Sanchez®, S. Aoki’,

A. Ariga®, T. Ariga®, D. Autiero", A. Badertscher', A. Ben Dhahbi¥, A. Bertolin', C. Bozza*,

T. Brugiére”, F. Brunet, G. Brunetti®™?, S. Buontempo®, F. Cavanna”, A. Cazes”, L. Chaussard”,
M. Chernyavskiy”, V. Chiarella®, A. Chukanov®, G. Colosimo’, M. Crespi’, N. D’ Ambrosio’,

Y. Déclais”, P. del Amo Sanchez', G. De Lellis**, M. De Serio", F. Di Capua®, F. Cavanna®,

A. Di Crescenzo"‘, D. Di Ferdinando®, N. Di Marco®, S. Dmitrievsky?, M. Dracos’,

D. Duchcancau S Dusml‘ J. Ebert", . Eftlmmpnluus O. Egorov", A. Erl:dltatul“ L.S. Esposito’,
J. Favier, T. Fcrb:::r , R.A. Fini", T. Fukuda’, A. Garfagnini®, G. Giacomelli™", C. Girerd",

M. f_llﬂl'gllllm 2 M. Glnvalmnzzl o 5 {Jnldbcrg C. Gnllnl‘tz“ L. Goncharova®, Y. {Jﬂmllbhk_lﬂq
G. Grella®, F. {Jl'laﬂtldhr E, (JbChEWGIll’I]GI’ C. {Jucrln , AM. (Julcr G {Justavm::-

K. Hamadaﬂ“, T. Hara', M. Hierholzer", A. Hnllnag::l ", M. Ieva”, H. Ishlda K. Ishlgum"d,

K. Jakovcic™, C. Jollet?, M. Jones®, F. Juget®, M. Kamiscioglu®, J. Kawada®, S.H. Kim**,

M. Kimura’, N. Kitagawa™, B. Klmc *, J. Knuesel®, K. Kodama™, M. Knmatsu‘*d U. Kose!,

I. Kreslo®, LZ Lazzaro, J. Lenkeit”, A. L_]ublmc A. Longhin”, A. Malgin®, G. Mandrioli’,

J. \{drtnau o, ‘\*Ia‘tsuﬂ , N. Maunp A. Mazzoni', E. Mcdmaech . F, Meisel®, A. \ficrcgaglla

P. \*Ilgllnzzl 5. ‘vhkadn , D. Missiaen®, K. Mnnshima 2 Mnscﬁ M.T. Muclaccladh“

N. Naganawa“d £ I\akaﬂ" M. \Iakamuraad T. I\akann“d Y. I‘Jal':r;rts.uli:'a.“d D. Naumov?,

V. Nikitina™, S. Ogawa’, N. Okateva®, A. Ulchcvbky O Palamara®, A. Paoloni®, B.D. Park®"’,
1.G. Park™, A Pastore™", L. Patnzn E Pennacchio”, H. l:'ncrs.sar::l1 L PIETI]IDH

N. Polukhina”, M. Pozzato™", K. Prctzl” F. Pupilli’, R Rcsmgno ils Rﬂganuva H. Rﬂl{uju

G. Rosa™¥ 5 Rnstnvtsewa A Rubbla A. Russo® D Sato™ Y Satn , AL Schcmbn , J. Schuler®,
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Open Access — quick as the light

eighteen commenting papers, five days later, out on arXiv

Today (~70 days later): 160 citing paper!

' Library '

arXiv.org Search Results
B rch
The LURL for this search is http
Showing results 1 through 25 (of 94 total) for all:opera
1. arXiv:1109.5687 [pdf, other]
Superluminal neutrinos and extra dimensions: constraints from the null energy condition

Quanium
3. arXiv:1109.5682 [pdf, other]

minal neutrino

Interpreting OPERA results on superlu
Gi C ¢ ndro Strumia

- Phenomenology {hep-ph)
4. arXiv:1109.567 1 |pdf, ps, other]
OPERA's superluminal muon-neutrino velocity and an FPS-type model of Lorentz violation
F.R. Kl

- Expenment (hep

¢ Physics - Experiment (hep-ex). High Energy
B. arXiv:1109.5445 [pdf, ps, other]

Apparent Lorentz violation with superluminal Maj
F. Tamburini {1}, M. r (2}, ({1) Depa t of Astron i
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) Like

facebook

E_' Jjens Vigen Home |~

Create a Page

Geneva, Switzerland

You and CERN

2PN

: : il 13 friends like this.
Basic Information i I

Bl 27 friends have worked here
CERN was founded 1954

': ‘Wal e de Mevrin. 1200 Geneva. Swi
v Rotie: ce Meyrin, LA Genevs, ymit Sponsored Create an Ad

[ Info This page shares news and information about CERN and E— =
fo sy i highlights CERN job opportunities. TAKE PART ! eIt e

i

@] Photos

This page shares news and

CERN is a truly unigue organisation. & genuine collaboration
between countries, universities and scientists, driven not by
profit margins, but by a commitment to create and share
knowledge.

CHF 398 statt CHF
2330 fir 7 Nachte
Kreuzfahrt fir 2
Personen auf der M5C
Splendidal

People here are part of immense scientific discoveries, answering
some of life's most complex guestions and pushing the
boundaries of understanding. Experts from every fieid come here

information about CERN and

e lALra s Tilleul
highlights CERN job op... Restaurant les Tilleuls

More
59,324
like this

901

talking about this

Likes and Interests

to share in this ambition...5ee More

Research: Seeking and finding answers to questions about the
Universe

Technology: Advancing the frontiers of technology
Collaborating: Bringing nations together through science
Education: Training the scientists of tomorrow

http: f fwww.cern.ch

o Like

Klassenforos von..

Mangez gratuitement
aux Tilleuls e lundi
soir 5 décembre. Soyez
fan des Tilleuls et |e
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568

like this

9
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Add to My Page's Favorites
Report Page
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arXiv | = Like

Description
Wikipedia

The arXiv (pronounced * ", as if the "X" were the G c ¥) is an archive
for electronic preprints of scientific papers in the fields of the physics
astronomy, computer science, guantitative biology, statistics, and "L.ul’“tt'ltl\"& tinance
which can be accessed onlinae. In many fields of |'1:1Lhen1.1t s ..:1c| physics, almost all
scientific papers are self-archived on the arXiv. On 3 October 2008, arXiv.org passed the
half-million article milestone, with roughly five thousand new e-prints added every
month. The preprint archive turned 20 years old on 14 August 2011,

History

The arXiv was originally deveioped by Paul Ginsparg, in part to supersede a multinational
email distribution list for preprints that had been operated manually by Joanne Cohn for
about two years. It started in 1991 as a repository for preprints in physics and later
expanded to include astronomy, rratl"*natlcs computer science, nonlinear science,
guantitative biology and, most recently, statistics. It soon became obvious that there was
a demand for long term preservation of praprints. The term e-print was adopted to
describe the articles. Ginsparg was awarded a MacArthur Fellowship in 2002 for his
establishment of arxiv.

Source

E' Jjens Vigen = Home | -

Create a Page

You and arXiv

&4 Bertil F. Dorch likes this.

Find Friends from CERN

E@c-The

our friends have worked at CERN,
I"nc more people you know from CERN.

Find Friends

People You May Know

Thomas Roser
&b Add Friend

Sponsored Create an Ad

Vous Cherchez Partenaire?

Connectez-vous avec
des milliers de
célibataires mignaons
enligne maintenant sur
be2!

Traumkreuziahre?
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Home About Science Calendar

Higgs rumour anaylsis points to 125 GeV

Murod on Peer Review 2.C
A rumour that reached our comment section suggests that a signal for

the Higgs boson has been seen at 125 Gel with 2-3 sigma significance.
This would be a great result if confirmed because at this mass the
standard mode! has problems with vacuum stability that are likely to
*equre supers ‘r"'l"ll"""‘:"'l y or something similar to 5t:1L lize, Ir on the other

An alternative archive of 2397 e—prints in Science and Mathematics serving the whole scientific community

All Categories
All submissions (2397)
Physics

High Energy Particle Physics (168) - particle theory, phenomenclogy and experiment that ighores gravity




Tweets

Twitter/CERN

CERN

@CERN Geneva

nttp/fwww.cermn.ch
Text follow CERN to your carrier's shortcode

Favorites Following  Followers

CERN
Passionate about science? Share it with the world and sign-up for
FamelLab. CERN's hosting a heat: ow.ly/7LDfa

CERN

Where do we stand on the Higgs boson search? Latest results
and what's next on the #Higgs at the #LHC
gquantumdiaries.org/2011/11/23/whe...

CERN
RT (cern_jobs: Looking for a new job for 20127 CERN has over
35 positions currently open that must be filled in Jan. cern.jobs

Have an account? Signin (~

Stay in touch with CERN

Sign up

Curious how CERN uses Twitter?

Discover who @CERN follow:

[B] About @CERN

484 39

Tweets Fallowing

397,684

Foliowars

14,503

Listed




Quantum Diaries

U_U ﬂNTU M D I AH'ES journal diario 3t tagebuch Z+—7 Il diary dagboek Tl didrio

Thoughts on work and life from particle physicists from amound tha worid. Hamea About Quantum Diaries Latest Posts All Blogs

E1EE & B a3

 HOT TOPICS

Life of a Postdoc

Viaw Blog (Englizh) Raad Bio (English)

Viaw Blog (French] | Read Bio (Franch)
Thoughts from the CERM Courler
1 with [Jh, PP P e e i ISArS | dy Whem do on the saarch?
life, w ¢ LIC nt: s Ot en avec la quéte de [
with the mammoth task ¢ g a book, Now, at lang Chame et beauté: 4 tout pour

Gening Accass...and De-Villication

Laadarship from the Front or Back of the Room?
By Aidan Handle Conde | Nnvember 25, ZUH

2= Fermilab

MINERvA becomas nautrin riment to use
heallum tamget




Mendeley — a digital filing cabinet

Nelcome back Jens Vigen My Account

2R MENDELEY

Dashboard My Library | Papers | Groups People Papers

Invite colleagues / Support

Papers

s catalog: 32,380,628 papers

. You're searching the world's largest crowd-sourced research
ccatalog with over 32 million papers.

Papers [ Latest Browse disciplines

How to choose a good scientific problem. Arts and Literaturs
o8 Astronomy / Astrophysics / Space Science
Url Alon in Melecwlar Cell (2008) Biclogical Sciences

Choosing good problems is essential for being a good scientist. But what is a good problem Business Administration
and how do you choosa ona? The subject is not usually discussed explicitly within our
profession, Sciantists ame expected to be smart enough to figure it out...

B Save PDF tolibrary - Related rese

Ghemistry

Computer and Information Science
Design

Earth Sciences

Error bars in experimental biology. Enonomics

Education
f Cumming, Flona Fidler, David L Vaux in The Journal of Cell Bisiogy { 7 = ) T
BlErmng; o r, David L Vaux in The Journal of Cell Biclogy (2007, Electrical and Electronic Engineering

Error bars commaenly ap figuras in publications pariments iSts C




Mendeley/High Energy Physics

Welcome back Jens Vigen My Account

2R MENDELEY

Dashboard My Library  Papers Groups People

Invite colleagues / Support

High Energy Physics

ne: 29,423 papers

Discipline summary Popular tags
Gravity

Edit description

Popular papers

A Supersymmetry Primer
g Active members
Stephen P Martin in Nature (1937) - .
ph Aartin in Nature (7937) 2 Florent Sainct
provide a pedagogical intreduction to supersymmetry. The level of discussion is aimed at - Ph.D. Student

readers who are familiar with the Standard Model and quantumn field theory, but who have had Laboratoire EM2C
little or no prior exposure to supersymmetry. Topics coverad..

Save PDF (o library + Related research
Daniel Ferrante
Large N Field Theories, String Theory and Gravity R Post Doc




The ATLAS leak
PLOS

Eerse r' .-.a..||. J.\ =2 011 |

| A = =
. Lhe bapguage cnc

440 Alvay) alpexy) @faag) Y, ooy

Higgs Gossip: Observation of a yy
resonance at a mass...

B.C. Kavassalis

» Observation of a yy resonance at a mass - CERN Document Server: Home
cdsweb_cem_ch/record/1346326

Update (April 25th, 2011) at end.

So I woke up this morning to several emails about a sirange “Higgs sighting”
at ATLAS. Ona Woit's blog, a commenter named Higgs? shared an abstract
purporiing ohservations of some 115 GeV resonance ai CERN. Tt claims to be
from an “internal note” from the ATLAS Collaboration.

Hi ggs ? says:

A - =
ipril 21, 2011 gt 12:45 pm

Inter;m! Note

Recent Comments
Report number ATL-COM-PHYS-2011-415
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CERN Love

_ i ‘where physics and life collide

e P
L a [ iy
i NSRS

- Home About Submit your own !

Considering cafeterias

Bison haché and some chaps on a mannequin 0
3 DAYSAGO
‘:__ It's so cute when the cafeteria dudes up for a theme week., & few weeks ago we got a mounted

bison head, old-West wanted posters, the stars-and-stripes pinned over the crépe station, and a
manneguin wearing chaps and moccasins, Oh, and the only thing vaguely relevant on the menu seemed to be bison

hache (bison burgers sans buns—sans buns!).



The Guardian

guardian

Lifo and Piysic

. life and physics

LIFEANDPHYSICS
JONBUTTERWORTH

Monday 21 Howvermnbar 2011

Lego mod
Hadron Colli

convincing

Jon Butterwaorth: An im

Gentlemen pre

Lily Asquith on the awe

of the genie im tha profan



LIFEANDPHYSICS
JONBUTTERWORTH

| haven't thought about blogging from a librarian point of view.
Whether it should be archived... well... probably yes.

My motivations for blogging vary with the blogpost

The first is to provide the audience with more information and context, should
they desire it, behind science headlines & stories, especially those close to my
own research of course. | think particle physics in general and the LHC in
particular provide high profile yet unthreatening science stories. Showing
people the real scientific process in such cases may help them understand the
scientific parts of the debates on e.g climate change, vaccines or embyro
research.

The second is that scientist are underrepresented in the wider culture and political
debate. | see blog as part of a continuum between tabloid headlines and

academic journals.

| could imagine contemporary accounts of e.qg. the Higgs search
would be of interest to future geeks.



| 350 & Fermilab SLAC

MATICRAL ACCELER ATOR LABORAT

1m reCOrdS (HEP and neighboring

fields)

50k USGFS (HEP and neighboring fields)
httpo://Inspirehep.net



E"iS, John R. (903 papers)

This is me. Verify my publication list.

Name variants

Ellis, John R, (831)
Ellis, John (36)

Ellis, J. (10)

Ellis, John R., (ed.) (2)
Ellis, John R., (Ed.) (7)
Ellis, J.R. (6)

Ellis, Jonathan R. (2)
Ellis, John, (ed.) (1)
Ellis. John.R. (1)

All papers (903)
Repart (803)

Published (608)

Affiliations

CERN (823)
SLAC (37)

Caltech (9)

Frequent co-authors

Nanopoulos, Dimitri V. (222)
Olive, Keith A. {(104)

Frequent keywords

supersymmetry (297)
Higgs particle: mass (132)
dark matter (128)




>2'500

claimed profiles

(out of 30’000 active physicists, without major
effort)



>30%

response rate to
solicitation

(mostly within hours!)



John Ellis —
Author page: citation stats

Citations:

Citation summary results All papers Published only
Total number of citable papers analyzed: 729 606
Total number of citations: 51,029 48,962
Average citations per paper: 70.0 80.8
Breakdown of papers by citations:

Renowned papers (500+) 11 11
Famous papers (250-489) 34 34
Very well-known papers (100-249) 99 94
Well-known papers (50-99) 117 112
Known papers (10-49) 261 232
Less known papers (1-9) 158 98
Unknown papers (0) 48 25

Additional Citation Metrics 7
h-index [7 116 115



>160000

records claimed

(out of 1million)



2 '- Welcome to INSPIRE B: the upgrade of SPIRES
| N I : We now recommend that you use this site instead of SPIRES
b Please send feedback on INSPIRE to feedbacki@inspirebeta. net

SPIRES HepNames :: Conr 2 Exp ::
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Measurement of the Muon Stopping Power in Lead Tungstate.

CMS Collaboration (Serguei Chatrchyan et al.) Show all 2442 authors.

JINST 5 (2010) P0O3007
e-Print: arXiv:0911.5397 [physics.ins-det]

Nov 2009

Abstract: A large sample of cosmic ray events collected by the CMS detector is exploited to measure the
specific energy loss of muons in the lead tungstate of the electromagnetic calorimeter. The measurement

spans a momentum range from 5 GeV/c to 1 TeV/c. The results are consistent with the expectations over
the entire range. The calorimeter energy scale, set with 120 GeV/c electrons, is validated down to the sub-
GeV region using energy deposits, of order 100 MeV, associated with low-momentum muons. The muon

critical energy in lead tungstate is measured to be 160+5/-6 plus or minus B GeV, in agreement with

expectations. This is the first experimental determination of muon critical energy.

Keyword(s): INSPIRE: lead: tungsten | muon: energy loss | calorimeter. electromagnetic | cosmic radiation |

cME

OV

ChS 2008
al

oF
P

o
|L':u'|":_|

§ 200

L] LT
140a0,

1200

11000,

&

Record created 2009-11-30, last modified 2010-10-07

i i— =
4 L] a L

1
=T ] E a
imi [

AEME ke glom®)

Similar records

51 Abstract and Postscript and PDF from arXiv.org
Eloumnal Server
B
IEIFermilab Library Server (fulltext available)

=+ Export

BibTeX, EndNote, LaTeX(US), LaTeX(EU), NLM, DC




Ly=34pb'ns=7TeV

& .
L wese L0 Obsorved it I COF .5, tares <. 210"
-"; DO 7.7, e pe0. 21 "
I} ——umml.hm- LEP2 i:
“ Fedilny gy, . ) LEPZ-T
é- 3 0, 0 - & 1:.1:
tanf = 3, An- L u=0 TSR,
RAEF Gig ey
F eSO hGav ot
: ';""“'?!.’:... 7 A0 aa i

400 500
m, (GeVic?)

Figure 4: The observed 95% CL exclusion contour at NLO {solid red line) and LO (dashed blue
line) in the CMSSM (g, pry g2 ) plane for tan i = 3, Ag = Dand g > 0. The area below the curve
is excluded by this measurement. Exclusion limits obtained from previous experiments are
presented as filled areas in the plot. Thin grey lines correspond to constant squark and gluino
masses.

9 Additional Information for Model Testing

Other models of new physics in the dilepton final state can be confronted in an approximate
way by simple generator-level studies that compare the expected number of events in 34pb '
with the upper limits from Section 8. The key ingredients of such studies are the Kinematic
requirentents described in this paper, the lepton efficiencies, and the detector responses for Hy,
y. and EFY=, The muon identification efficiency is = 95%; the electron identification efficiency
varies approximately linearly from = 63% at pr = 10GeW/e to 91% for py > 30GeV/e. The
lepton isolation efficlency depends on the lepton momentum, as well as on the jeb activity
in the event. In 1 events, it varies approximately linearly from = 83% (muons) and = 89%
{electrons) at pr = 10GeV/e ta = 95% for py > 60GeV/e. In LMD events, this efficiency is
decreased by = 5-10% aver the whole momentum spectrum. Electrons and muons feom LM1
events have the same isolation efficiency as in tievents at low py and = 90% efficiency for pr >
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