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nel tempo la scala €' cambiata ma non lI'impegno italiano:

1nizio anni ‘60 1nizio anni ‘90
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SLAC: Babar

Esperimenti HEP INFN nel mondo

GSI.Panda, Assia, Pax

FNAL: Cdf, Focus,JetFnal,
BTev
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DESY: Zeus,H1,Hermes
HeraB

CERN: LEP, NA48, Totem
Compass, Atlas,
Cms, LhcB, Alice
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Esperimenti per area tematica:

- Violazione di CP e decadimenti rari: KLOE, BABAR, NA48, MEG, LHCB,
KOPIO, BTEV

- Interazioni adroniche: ATLAS, CMS, TOTEM, CDF,
S ALICE

* Deep Inelastic Scattering: COMPASS, HERMES, ZEUS, H1

+ futuri esperimenti al GSI (LOI di PANDA, ASSIA, PAX)

N )
7<\V9\> + NLC, SLHC, S - B factory “97:
+ altre buone idee... ... DA VOI !!
-

INFN
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Kloe central drift chamber |
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350

KLOE integrated luminosity

1999 run : 2.5 pb!

300

machine and detector

250

studies

200

150

2000 run : 25 pb-!

100
50

7.5x107 ¢
published results

2001 run: 190 pb-!
5.7 x 108 ¢
published results

2002 : ~ 300 pb~! delivered
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KL OE pkyﬂfﬂﬂ’ prﬂgrﬂm S. Bertolucci, INFN/LNF

ICFA Seminar
£’/ to via double ratio CERN, October 8 - 11, 2002
Semileptonic asymmetry (CPT
test)
ko kg Interferometry

K; = 2m,
K; — vy, K * decays
glete— ) to = 1 % (stat)

2002

K, torm factors, rare K¢ decays.
Being anglvzed

] ”||: || || :I

K o physics
BR{Asmrm )/ BR(K o A
BR(A » TV )

¢ radiative decavs

h —» T _- .I-ij- First result
published
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[’avventura del LEP:the Z line shape

2 - 10 = accuracy for one of the most fundamental constants !
mz=91.1874 = 0.0021 GeV

The total Z width: 1'z=2.4952 £ 0.0023 GeV

From the measured I'inv/I'11 o DELPHI

divinding by I'vw/I'll from SM o
where ['inv=1"Z-I'had-T'1l

25

20F

N(v) = 2.9841 +0.0083

150

10F

26 below 3 i
EEnnollananlnnnnlnnnnllananlloonalonnnl
88 &8 90 91 92 93 94 95
Energy, GelV
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Mass of the W Boson

The measurement of the exerimen My [GeV]
ALEPH —o}- 80.471 + 0.049

W mass ;
L3 — o 80.398 + 0.069
c OPAL —— 80.490 + 0.065
¥%/dof = 32.5/39
e LEP 80.450 + 0.039

At LEP ~40000 W+W- events:
45.6% WW—> hadrons
43.8% WW-—> leptonst+hadrons
10.6% WW-—> leptons

——
1
1
1
1
1
1
1
1
1
1
1
1
]

(5) _
Aoy g=
0.02761£0.00036
linearly added to

M, = 174.3+5.1 GeV

M, [GeV]

the width
['w=2.150 £0.091 GeV

80.2 80.4 80.6
M, [GeV]

/')
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2004
2005
2006
2007

INFN
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Future expectations

I-peak Lint
(1033) b1

Iher
(mA)

IIer

(MA)

2004 ,/03/30 09.20

BABAR

PEP-Il Delivered 190.91/fb //

BABAR Recorded 182.89/fb
BABAR off-peak 17.27/fb

12.5 260
18.2 395
23 580
30 880

1600
1800
2000
2200
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ElectroMagnetic
Calorimeter
6580 Csl(TI) crystals

1.5 T solenoid

Cerenkov Detector e* (3.1 GeV)
(DIRC) .
144 quartz bars
11000 PMTs
e (9 GeV) Drift CHamber

40 stereo layers

Silicon Vertex Tracker

Instrumented Flux Return 5 layers, double sided strips

iron/RPCs (muon/neutral hadrons)

SVT: 97% efficiency, 15 um z hit resolution (inner layers, L tracks)
SVT+DCH:  o(p7)/p1=0.13 % x p; + 0.45 %
DIRC: K- separation 4.2c @ 3.0 GeV/c — >3.0c @ 4.0 GeV/c
EMC.: oe/lE=23%xE"®1.9%
)
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USA [37/261]

California Institute of Technology

UC, Irvine

UC, Los Angeles
UC, San Diego

UC, Santa Barbara
UC, Santa Cruz

U of Cincinnati

U of Colorado
Colorado State
Florida A&M
Harvard

U of Iowa

Iowa State U

LBNL

LLNL

U of Louisville

U of Maryland

U of Massachusetts, Amherst
MIT

U of Mississippi
Mount Holyoke College
Northern Kentucky U
U of Notre Dame
ORNL/Y-12

U of Oregon

U of Pennsylvania
Prairie View A&M
Princeton

SLAC

SUNY Albany

U of South Carolina
Stanford U

U of Tennessee

U of Texas at Austin
U of Texas at Dallas
Vanderbilt

U of Wisconsin

Yale
=,
INFN

C

The BABAR
Collaboration

9 Countries

74 Institutions
527 Physicists

Canada [4/15]
U of British Columbia
McGill U

U de Montréal

U of Victoria

China [1/5]

Inst. of High Energy Physics, Beijing

France [5/52]
LAPP, Annecy

LAL Orsay

LPNHE des Universités Paris 6/7
Ecole Polytechnique

CEA, DAPNIA, CE-Saclay

Germany [3/24]

U Rostock
Ruhr U Bochum
Technische U Dresden
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Italy [12/94]
INFN and U Bari

INFN and U Ferrara

Lab. Nazionali di Frascati dell' INFN
INFN and U Genova

INFN and U Milano

NFN and U Napoli

N and U Padova

FN and U Pavia

INFN, SNS and U Pisa

INFN, Roma and U "La Sapienza"
INFN and U Torino

INFN and U Trieste

Norway [1/3]

U of Bergen

Russia [1/8]

Budker Institute, Novosibirsk

United Kingdom [10/65]
U of Birmingham

U of Bristol

Brunel University

U of Edinburgh

U of Liverpool

Imperial College

Queen Mary & Westfield College
Royal Holloway, University of London
U of Manchester

Rutherford Appleton Laboratory
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§8_012 Preparation of the Babar Central Drift Chamber
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Arrival in S. Francisco of the superconducting solenoid for Babar,
) designed by INFN and built in Ansaldo (Italy)
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Entries /0.6 ps

Raw Asymmetry

CP violation: sin2f3

T ‘ T | 1T ‘
* Y Background

Entries /0.6 ps

Raw Asymmetry

At (ps)

At (ps)
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§Q D77 mass spectrum.
BABAR
] {"[]111[}.‘11‘[- (W™K w7 _:'.T” mass spectra for the J'r.}ﬁ' sienal region and sidebands.

O We observe the known decay: D;7(2112) — DI 7",
O Totally unexpected large signal (=~ 2200 events) at 2.32 GeV,

New

Original analysis
' completely italian
D°K thresholg (A. Palano, INFN Bari)

a00
.. 700
- 500
D 500

D*,(2112)

ev/c

3

events/
- 888

D*, sidebands

[ T T T T T Y Y I
2.1 2.2 2.5 2.4 2.5

m{K*K n*n") GeV/c*
O No signals for the D} sidebands.

)
INFN

C
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CDF-Intermediate Silicon Layer
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Higgs reach

Reach for SM Higgs and other "new” physics searches affected by factor 2-
3 reduction in expected total intfegrated luminosity (relative to 15 fb-!)

. bl SUSY/Higgs Workshop
-Higgs Sensitivity ('98-'99) 5
F Study ('03) ]
[ statistical power only

L (no systematics)

: 8.56 tb-1 desion plagn

/ 4.41 b base plail
90 discovery '
3G evidence ;

95% CL exclusion

80 100 120 140 160 180 200
my (GeV)

-
=
(=)

—
LAY | T T TJr 1t

integrated luminosity (fb=1/exp.)
=
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Structure Functions at HERA

. ® _
Measuring hadron = j e, — mussoecom
& /) x=0.000253
g Y [ tot.error
StI'llCtU.I'e w5 o H194-00
) 4 H196/97
ZEUS o ZEUS 96/97
N; mo'Carrent HERA 1nclusive data = = , + BCDMS
| . E
$  beauttfylly describeddsy QL Osyst] )
~ m E ; o 3 a
o . . = . 3 )
sm it using N1s() DGLAP formalism 1 / » ¢ x=0.005
N e sy x=0.008
g 102 3 T
o) &% st x=0.013
103 -t - | gasaatesy X002
4 5 i; 7 W x=0.032
10°F ® ZEUSAprel.) ¢ ”‘“"“‘ L segsesmeptttyt x=005
10-5 \/5: ::_“ *_‘___.T_.Jf"w—’—.—‘—.- x=0.08
Qe pw
; - o s ......e-':;. 2 :: x=0.13
10°® el.) ¢ 1 ‘_m 4_;”“““‘ retayvesasga o a8 x=0.18
wetsatey 34+ 1025
-7 ———— |
10 E W — --.=_==: P § éwlx=0.4
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Beam: 160 GeV u*
2 -108 p/spill

(4.8s/16.2s)
~50

Muon

ECal1 & ﬁ.&g 1 . .

GEM & MWPCs

SciFi
GEM & MWPCs
Silicon
Sl , S bors Polarization:
MicromegalsE I;’I‘I)s:'i?tt::a;:’;?nbers * Beam . ~80°/O
gt ‘Target: <50%> ﬁ
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UV miurror of the RICH detector
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CP violation in the K system (NA 48 experiment):

Re(e'/e) = (14.7T+£2.2) x 10~
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Rivelazione del decadimento raro K¢->nle*e” (esp. NA4S)

I )

045 BR piu’ raro mai
' ' misurato al CERN Il

0.35

0.1 0.11 0.12 0.13 0.14 0.15 0.16 0.17

myy(GeV/c?)

BI{(I<S'>TCO€L e-) mee>165MeV:(3°O+1'5-1.2 +/- O‘2syst) x 10

/')
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Luminceity
GeV  10*ers
Tay 10

Tev 107

o
S Sacowan Lalsralu lor Per ke Plirsics K

)
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Temperature (° K)

Towards the origin

‘ﬂp

LHC
PP

olation

Nucleo-
synthesis
LHC

e
.

LEP

IFAE

T
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10'% 10%  3min

ime after Big Bang

Umberto Dosselli

15 Billion
Years




15 Jura Wed MMar 24 15:00:04 2004
- -

T

Umberto Dosselli




ATLAS Barrel Toroids

~\\& s

\\" \'
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CMS - Produzione delle bobine del solenoide

Modulo CB-2 (100%); CB-1 (98%);
CBO0 82%; CB+1 (49%); CB+2 (26%)
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Trasporto di CB-2
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09/07/2002 -9

CERN Labo 27 - EP/CMA

INFN regional

= EFAChA

CERM Lavtey 27

13062000 - 3
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Stazione MDT-RPC
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assembled MB3 in LNL/Padova and
view of two assembly tables
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approvato in aprile ‘03 dalla CSN1
GOAL: limite BR n ->e y < 1013

Switzerland

Drift Chambers,
I Readout & DAQ

COBRA magnet

ltaly

e+ counter
Trigger
Splitter

L Xe Calorimeter
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Timing counter

<—> MEG A

Compensation coil Russia
_ Manpower
Muons transport | - =
solenoid= 2 “=- [~ L
9 3

detector
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Japan
LXe Calorimeter,
Superconducting
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MEG

l"l' |
The MEG collaboration Ll

INFN & Genova University S. Dussoni, F. Gatti, D. Pergolesi, R. Valle

INFN & Lecce University G. Cataldi, S. Spagnolo, C. Chiri, P. Creti, F.
Grancagnolo, M. Panareo

INFN & Pavia University A.de Bari, P. Cattaneo, G. Cecchet, G. Nardoi, M.
Rossella

INFN & Pisa University A. Baldini, C. Bemporad, F.Cei, M.Grassi, F. Morsani,
D. Nicoloi, R. Pazzi, F. Raffaelli, F. Sergiampietri, G. Signorelli

INFN Roma |l D. Zanello

ICEPP, University of Tokyo T. Mashimo, S. Mihara, T. Mitsuhashi, T. Mori, H.
Nishiguchi, W. Ootani. K. Ozone. T. Saeki, R. Sawada, S. Yamashita

KEK. Tsukuba T. Haruyama, A. Maki, Y. Makida. A. Yamamoto., K. Yoshimura
Osaka University Y. Kuno

Waseda University T. Doke, J. Kikuchi, H. Okada, S. Suzuki, K. Terasawa, M.
Yamashita, T. Yoshimura

PSI, Villigen J. Egger, P. Kettle, H. Molte, S. Ritt

Budker Institute, Novosibirsk L.M. Barkov, A.A. Grebenuk, D.G. Grigoriev, B,
Khazin, N.M. Ryskulov

A
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Esperimento

(misura K, — 1% v )

GRIO

Bf‘GﬂChing ratio pr'CViSTO dallo SM (3 + 1) x 10-11 NEUTRAL BEAM PROFILE
Limite attuale < 5.9 x 10-7 (KTeV) NEEAMASROOEL
PRERADIATOR-CONVERTED \

PHOTON DIRECTION & ENERGY

) HIGH RESOLUTION "SHASHLYK"
PHOTON CALORIMETER

DOWNSTREAM VETO
1M VACUUM TANK

SWEEPING MAGNET

‘HIGH EFFICIENCY

BARREL PHOTON
MICROBUNCHED K, BEAM \ VETO
(WITH NEUTRONS) \ THIN WALLED
\ HIGH VACUUM VESSEL
\ IN DECAY REGION
CHARGED PARTICLE VETO
IN VACUUM
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* la comunita’ INFN che partecipa ad esperimenti di HEP
e’ rimasta costante in questi anni, segno di un programma
ricco ed interessante

FTE Ricercatori CSN1 1999-2004

900

850

800

750

700 @c6—————
676.9 73.
650 @515 ¢ @ o739 @-657.25 @ 660.45

600 Pubblicazioni per anno autori INFN

550 250

o
500 200 ® o

450

150

400

100
350

300 50

250 0
2000 2001 2002 2003 2004

200

1998 1999 2000 2001 2002 2003 2004 2005

A
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FTE per ESPERIMENTO

200
180
160
140
120
100 -

FTE PER LABORATORIO

450
400
350
300
250
200

150
100

50
B w Bow

CERN SLAC FNAL DESY BNL
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INFN FTE /7 RLL FTE BpBer
Esperinmentaoae

,600
500
400 —
300 —
200 —
100 —
000 | I | |

=a oo o o QO

Atlas
CMS
Zeus
CDF(I1+11)
Epsi
Hera-b
Babar
Aleph
Delphi
LHCB
E835

Compass
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LY}

-Sicuramente non mancano le opportunita’ in HEP per fare avanzare
scienza.  Italia ben presente sulla Frontiera della Ricerca. : %
I“\\

Preoccupazioni principali:

» ricambio generazionale: possibilita™?
» i giovani ricercatori saranno abituati ad essere propositivi?

<+ il programma attuale (LHC et al.) lascia spazi per misure, a
medio termine, interessanti? Con quali facilities? HIF vs HEF

Nuova iniziativa in corso, workshop a giugno,
partecipazione “Cogne meeting” dell’'SPSC

di settembre

presentazione finale in CSN1 di novembre

PARTECIPATE !
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muon physics

neutrino physics

hadronic and nuclear studies
high intensity accelerators
detectors for h.i. beams

* applications in other fields

e

<) e i
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Backup slides
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The measurements oreliminary

WW
| e
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& |
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2-fermions 21075 7
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o f @ W
Y g 10 -
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80 100 120 140 160 180 200
s (GeV)
)
'N F N IFAE - Torino 14/16 Aprile 2004 Umberto Dosselli

C




Gy (PD)

[’avventura del LEP: WW

Misure elettrodeboli:oyw

13/ NFe0ne

Measured """ / YFSWW

I T ] T
20 . -
LEP PRELIMINARY PRELIMINARY
' 13/07/2002
YFSWW and RacoonWWwW 4 ' :
- 183 GeV .- 1.026 + 0.024
1 189 GeV . 0.982 + 0.014
192 GeV H, 1.010 +0.030
10 - 196 GeV e 1.031 £ 0.020
200 GeV _d 0.992 +0.019
; 202 GeV . 1.006 + 0.026
| 205 GeV o 0.979 +£0.019
| 207 GeV | NS 1.009 + 0.016
— LEP combined o 0.997 + 0.011
190 195 200 205 !
0 | - | : 1 : )/ ndf=1.14
160 180 200 s 1 1

s (GeV) i
Test a livello dell’ 1%
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[’avventura del LEP: ZZ

Misure elettrodeboli:c,,

. 1 | 1 [ , — 18072002 Measured 6°* / YFSZZ
8 | LEP PRELIMINARY ) el
N 2210 and YFs22 183 GeV . 0.855 + 0.325
= 189 GeV . . 1.004+0.111
192 GeV _.__ 0.789 + 0.224
196 GeV Lo 108%0.134
200 GeV _._ 0.916 + 0.126
202 Gev - 0.829 £ 0.174
205 GeV + 0.961 £0.125
207 GeV _..:_ 0.964 + 0.094
LEP combined _., 0.962 + 0.055
0 . , | , . . I”‘I.”:l“r‘:’{?,'l'ndf=0.5?
180 190 200 08 1Tz

Vs (GeV)  Test alivello del 5%
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Pubblicazioni per anno autori INFN
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