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Summary

LEP (almost) final analysis
Fixed target experiments
LHC status

LHC computing
Accelerator R&D

Summing up
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o (= combined result: Nov. 3, 2000)
. ALEPH, DELPHI, L3 and OPAL S T
* The LEP working group for Higgs

boson searches

E.ﬁ :III |||||||| I IIIIII'i U LI III:
20 F ] = Observed
C LEP \ ] === Expecied background ™, .
15 ;' —; 1 ;..'.|'.".'|J"'=|'"1‘“'-1"'J signal + packgroupd
u ] .fl[.ll'.l' fo2 fog fin jos fI0 82 104 1ia IR 1'11'.'-'
i :— _E iy [rr.’b".-"t‘,.l
5 F 3
- r’% -
)
C "
5 E \‘*:ﬁ-**""
- —— Observed .l 3 e .
10 T e e gound I R 5
o b Tl kg f R i S _LEP
N [ i [ [ [ I i Bl . . . . . '?u- et _.}IHH"".
TO0 102 104 106 108 110 112 114 116 118 {.E'f £ 1 R ==
m, (GeV/c’) e -
-1F i i i i
LEP Jamboree, July 10, 20 (i e e e e e e
E - Expecped fid '“b"-’l hackground
- ) . 4F T Eupecjed fod hackﬂmnlu‘, 1
.Mlnlmum In agreement W|th)- (HZ) Ixl E___.‘:. ........ ._ ....... SIS Uoo— ___...!. ............... .. ..........
S i
- .Jlljllll.lll.llll Al i I.I.II.IIrIJIJII.I. Ll
for 10 JONy 702 10 106 108 1o 112 114 116 118 120

. . e o Vit
«Significance: m, (GeVic')

L. Maiani. 3/09/2000 Plenary ECFA



LEP working group for Higgs boson

searches, July 10, 2001 (cont’d)
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Probability density

LEP working group for
5 gy Higgs boson searches,
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for TOTAL data set, @ m; = 115 GeV
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Hints of Higgs boson @115GeV persist | aRul NS Aras
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- SM. Higgs boson can be
discovered at = 5 ¢ after =1 year
of operation (10fb-1/ experiment)
for m, = 150 GeV

Discovery faster for larger
masses

ATLAS + CMS
(no K-factors)

[
=]
(]

Signal significance

Whole mass range can be
excluded at 95% CL after ~1
month of running at 1033cm=2s -1

-- no k-factors
-- simple cut-based analyses

-- conservative assumptions on
detector performance

-- channels where background control F. Gianotti
is difficult not included, e.g NI EEEEY
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2. Fixed target

NA48 (direct CP violation)

COMPASS (muon DIS with polarised target)

CNGS (neutrinos to Gran Sasso)

HARP (low energy hadron production cross-sections)
DIRAC (1% 1tatoms)

Antiproton Decelerator (ASACUSA, ATRAP, ATHENA)

Nuclear Physics:

e ISOLDE (radioactive beams, condensed matter physics),
 n-ToF,
« Heavy 10ns (transition to deconfined phase? to 2003)

CAST (solar axions?)
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THE SIMULTANEOUS ¥ AN K RFAMS
NA48 overview
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e'le. - new (~final) result reported by NA4
- KTeV and NA48 now consistent

Standard TheoryJ_

Martinelli & Ciuchini
Moriond 2001

KTev <
% 47 ©8/99

E731

Direct CP
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: (CP even, determines
mixing part of CP odd K, decay)

* neutral hyperon decays (3 10!° neutral kaon decays);
: high statistics study of CP violating slope

in (to O(10%)).
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* = CP violating angles
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M. Ciuchini et al. sin2 3=0.590 £ 0.14 (stat) £ 0.05 (syst)
arXiv: hep- ph/ 0012308 v3 Belle: 722

The allowed regions for p and n (contours at 68%, 95%) are compared with the
uncertainty bands (at 68% and 95% probabilities) for | Vub| /| Vcb |, | k| , Amy and the
limit on Am_ / Am (dotted curve).
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¢Long-Baseline Neutrino Programine =

To observe the appearance of tau leptons;

complementary to the lower-energy K2K (Japan) and toMINCS
disappearance;

OPERA approved by the CERN Research Board and by INEN (Jan. 2001);

CERN will support a in-house group in OPERA, building on the experience accumulated

in CHORUS and NOMAD.

1L < .-../ i
/d) works are

here
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Tunnel boring for
CNGS
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Collects antlprotons at.3.6 GeV/c and, decelerates thenrto 100 MeV/c
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| Fluence 2.4x10°
antiprotons / s

Antiprotons per 2.7 x 107 1.2 x 10’
pulse

Repetitions time 110 s 60 s
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The Eirst PRL fromm CERN AD

Antiproton mass (M) & charge (Q) CP T limit
fiom ASACUSA (antipretonic helium “atomecule”)

Eine centers
measured at
different helium
densities
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ATRAP: cooling
antiprotons with

positrons
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Pulsed recombination scheme

Move antiprotons through paositron plasma

s with high repetition rate
. atlow relative energy (< 0.1 eV}
Achievements 2001 (ho antiproton allowed
beyond this point)
Captured + cooled antiprotons _ )
Antiprotons Positrons Annihilation
~ 15,000 /AD shot /

- ﬁ‘]

—PEMJ 1 R i I ,.;--_-:—_;,—-:—:.—-:—.ru—-irv-a
Accumulate positrons —

~ 30 million in 60 sec

Transfer positrons
> 50 % efficiency /

Bl Annihilation Detector for charged particles and gammas
- antiprotons /
- positrons

ATHENA is ready for
ANTIHYDROGEN PRODUCTION
in _Auqust 2001

- Antity dregen signdlire:
Delection of several hundred antiprotons
annihilating during the capiure from Stmullanesis annihilation ef antiproton and pesitran

lhEﬁDmLaLhEPennlnﬂlrap al same pesilion
M s hlue: onter Tayer] (Beware of positron hackground from a® conversion!)



Intense beam of neutrons:
® > 7. 10 n/cm?/pulse

-E=0.1eVto 100 MeV;
- AE/E = 7 10° (by ToF determination); % Dosimety
A rich physics programme 7

34% Nuclear Applications (ADS)
20% Nuclear Physics 2

% Flssion Events - "' Ta, Pt, Al, U corrected

l
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11% Detectors and DAQ
23% Astrophysics

7% Theory & Evaluation

Research Activities of the N-ToF
Collaboration

Fighting with background...

’ ) s & 7 8 s
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Civil engineering status -
undergrOund S UNDERGROUND WORKS

Poine 7

I——- "
Point & -
&

Existing Struciures N & S o T | P i ua .
m— | HC Projact Structures
e | HG Excavated Sructures

e | HC Completed Struciuras (CE) 1 6200
e LHC Completed Structures (A4, OV, EL, HM)

rmEn ) .“-':Il l': ’."‘l
18 -“___."'I‘.’ -
= “I l'l'-l'llﬁ.'
JETET - I | B
.. T] % 1B —
P R
rllh =

ST-CEAjr

L. Maiani. 3/09/2000 Plenary ECFA




Civil engineering - TI2




LEP dismantling
status (29.06.01)

Machine: >50% dismantled
end of works = March 2002

L. Maiani. 3/09/2000 Plenary ECFA




Civilt ' ..
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engineering | (&7
at Point1 'Y

Concreting vault end 1n August 01
Bench Escav. Starts until April 02
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Civil engineering at Point 5
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CMS cavern (Point 5)
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Pillar concreting ends in August 01 g =r ﬂ“!h ‘.».:
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The LHC dipoles n. 0002 and 003
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éeries dipole #1

Training Curves

Training Quenches at 1.8K
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Dipole tested in June 2001 - A. Siemko/LHC-MTA
A. Siemko/LHC-MTA
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Magnets

Name Purpose
MB Main dipoles
M Main lattice quadrupoles
MSCB Combined chromaticity/ closed orbit correctors

Q
. Dipole spool sextupole for persistent currents at injection
In production

MCDO 1232 Dipole spool octupole/decapole for persistent currents

Sound design, call for tender out now
Concern: sc cable production rate
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Plenary ECFA

Status of Magnet Delivery (30/11/2000)

|
Psun
= .C
A=
75
L T
O O
S
QO

S S
7. Y

MQI received (30/11/00)

—&— MBI received (30/11/00)
MQI rec. (prev.)

—— MBI rec. (prev.)

SJOUSRA JO JqUINN

L. Maiani. 3/09/2000




—

Dipole n. 360

1 In Novosibirsk
.-

:-

Status of Magnet Delivery (30/11/2000

—4— MBI received (30/11/00)

—— MBI rec. (prev.)

MQI received (30/11/00)

MQI rec. (prev.)

Number of Magnets

Jan-01 -
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CMS: Surface and Underground Installations

Surface building (SX) |

Al R
a I'|'I'|l1]| f|i:ﬁ||#&ﬂri_+

Service cavern (US)
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CMS Milestone Monitoring: update March 2001

200

150

100

Number of
Milestones

50

89% of the L1/L2 V26
Milestones are
complete.

CMS can have the
complete detector for
the physics run
starting August 2006,

except for the 4th
Endcap Muon station
ME4, which is staged.




Magnet Yoke

YE-1 & nose trial assembly Nov ‘00
In Kawasaki (Japan)

:‘."1 il !

M
ko Tl b i
YB-2, YB-1, YBO ready, YB1 started.
Central wheel YBO, supporting the
vacuum tank Web camera:

http://cmsdoc.cern.ch/outreach/
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ATILAS Milestones
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Completed solenoid and cryogenics chimney during tests at Toshiba (for KEK)
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B0 coil connected to the barrel toroid test stand in Hall 180 at CERN
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Brazil

Hadron calorimeter

H N
H
Finland

France

Ring Imaging
Cherenkov Counters

I
Germany

Italy

Vertex detector

Poland
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Romania

Switzerland

Russia




Openings for : : :
feedthrough VELO mechanic$] closely linked to the machine
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(257000 pins)
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0.65% earlier than 250

% later than \.'

L. Maiani. 3/09/2000 Plenary ECFA




Joos Engelen, SPC, June 11, 2001

The LHC experimental programme as of 11/06/01:

In general good progress

« ATLAS and CMS are learning how to go into
(mass) production

 ALICE completing RD, starting construction;
one more TDR to go: the TRD

 LHCb completing RD, starting construction;
producing TDR’s as foreseen Schedule, funding
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LHC

- call for tender for Cryo-dipoles assembly and for cryo-
lines are out, adjudication in September/November.

will integrate the

most important elements of the project:
*most important adjudications
L HC computing
*Discussion of Maintenance &Operation costs.
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The LHC Computing Model

Department

Desktop
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. Complex Data = More CPU Per Byte

Estimated CPU Capacity required at CERN

Moore’s law —

some measure of

the capacity

technology
advances provide
for a constant

number of

Other
experiments _processors or
Investment
'ap)
)
)
N

Jan 2000:
3.5K S195

les.robertson@cern.ch
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RISC decomissioning agreed | /

oo
o
]

First PC services

o
o
]

CERN RD47 project

Continued 1nnovation

Mainframes decomissioned \
Moore's law
0) | I T (based on 1988)

1988 1990 1992 1994 1996 1998 2000
year
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Mini-

vector Supercomputer

s PC+Linux: the new supercomputer for scientific
applications

abswwe. unige.chi-plannigagravion gravilor_e.himl

WA L5 sandia. govicplant’ now. o5 berkeley. edu
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After commodity farms what next?

~UsSion of daeNeelaln
Zlge [\=Ne|(6]sF | resources : Grid appr
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Outcome of CC meeting (June 14)

Computing 1s part of the LHC programme
Considerable interest in technological aspects

Phase 1: development of a “prototype” of CERN Tier0
Phase 2 : full Tier0, to be considered later

Phase 1 to be funded a la carte
If possible
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The LHC Computing Grid Project Structure

Common
LHCC Computing
RRB
Project Overview Board

Project
Leader

Software and
Work Plan Definition Computing
Committee
Computing (SC2)
Grid Industry
Projects

Project
Other Execution

EU DataGrid

Project e-Science
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Resources:
Contributions for Phase 1 pledged by:

Belgium, Finland, France, Germany, Hungary , Italy, Spain
Switzerland, UK

Austria and Portugal would utilize their Training programme
Several Countries may contribute later;
- Contributions in cash can parallel contributions in Manpower

-CERN is seeking contributions from industry.

-“Launching Committee” formed
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first ideas on POB composition:

- Chair: Director for Scientific Computing and Technology
Transfer

- Secretary: IT Div. Lead.

- Members:

Director for Collider Programmes
LHC experiments spokespersons

8 representatives from Member States

1 representative from each Special Observer Country (USA,
Russia, Japan).

MS representation may parallel ECFA Working Group !
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- Superconducting Proton Linac:

on the CERN site

Proton energy: 2.2 Ge}
Power on target: 4AMW

Re-use of LEP sc cav.s
Almost purev, beam

L. Maiani. 3/09/2000
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Economic trench
excavation

Geological advantages
(tunnel on“molasse”, no
underground water)

Minimum impact on the
environment (empty field)

Simple connection to PS
& ISR via existing tunnels

Use some of the old ISR
infrastructure (electricity,
cooling)




The SC cavities for 3 < 1

CERN technique of Nb/Cu sputtering
for 3=0.7, 3=0.8 cavities (352 MHz):

oy slower material cost, large apertures, released

tolerances, 4.5 °K operation with Q = 10°
v

—- 0.8 single cell
- LEP

- 0.7 4-cells
—= 0.8 5-cells

The 3=0.7 4-cell prototype Eace [MVim]
Bulk Nb or mixed technique for 3=0.52 (one 100 kW tetrode per cavity)
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i

i to0 a very long distance
B Laboratory(=3000km)

Fy -
I
] #

CERN design of a Neutrino
Factory

4AMW on target
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Search for long-baseline detector laboratories
{m

3
/r
5
4
M
To
S
Z

Baseline {km

search for possible underground

sites ( )

Gran Canaria (Spain); Spitzbergen (Svalbard,Norway);
Center for underground physics Pihasalmi(Finland)
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Two beam acceleration

150 MeV/m = 1.5 TeV/10km
Layout of CFT3 Nominal Phase

CLIC Test Facility 3 r i

Cembiner Ring

Drive Beam Inject
rwe m Shyector Drive Beam Accelerator /

High Powen
Test Stand

Main/Drive Beam Main Beam Transfer Line
Modules Injector &

Housed in LEP Pre- Bunch Compressor
Injector building
Construction 2001-2003
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» 13.75km L 7 km " 13.75 km

FROM MAIN BEAM Main Beanns - 9 GeVic
‘ GENERATION COMPLEX | 150 bunches of d 105 e+ e |||, [[]]] ‘

¢ N~ o

« MAIN LINAC (30 GHz -150 MV/m) e MATIN LINAC
i Il
I Il
11 i

I, 7 T
Luminosity =

C [y "ﬁ. <
mmnmnﬂcﬁﬁmm ! - 400 MW/in of
O7MH - 116GeV - 38MVAm /™ 1034 - 1P6cnr? sect
R s e
DELAY Total Length =

687.5 m 30 GHz RF power
39 km
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PROJET CLIC

Variante n.l
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Summing up...

Direct CP violation established at CERN&Fermi
Hints of a Higgs boson at 115 GeV persist !

Thinking about the future: nu-superbeams/factor
MultiTeV e+e- collider (CLIC under study)

LHC computing: TierO prototype (Phase 1) on tre

LHC construction Is progressing regularly: civil
works, magnets, detectors...
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LEP working group for Higgs boson searches, July 10, 2001
(cortt’d)

If accummulating signal + background ...
July 10, 2001
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P Igo-Kemenes - LEP Seminar - Nov. 3, 2000
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CERN commitments and
payments

2'500.00.

Profil "Engagements Prévisionnels"

Engagements BHT au 30-05/2001
1503 MCHF

2'000.00.

/

1'500.00 v

Profil "Paiements" (CERN Budget)
2198 MCHF

1'000.00.




1

o — LHC commissioning schedule
2006

2005

Physics
run
7 months Pb-Pb run

Last dipole Ring closed L>2x10 33 6 weeks

delivered and cold
31/03 31/12

Shutdown
‘ 3 months

Pilot run
01/04 to 30/04
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