


‘V\

- SNS25ERT-. -
;  (200859R108)

- w&;“'\ﬁﬁi:#/\ - 7\\'
L) i

AN N ./ ;Mﬁ,

R ‘\‘ R\ l"’!M}l LB T "M!L’

http://atlas.ch
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First collision at 4SOGeV+4SOGeV
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Muon triggered by :
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Collision at 3.5TeV+3.5TeV started
(201083 H30H)
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LHC design parameters

Nominal settings

Beam energy (TeV)

Number of particles per bunch

Number of bunches per beam

3.5TeV for 2010 and 2011

*

x(y)

NleN2ﬁev

L=F

Crossing angle (urad) 285

Norm transverse emittance (um rad) 3.75

Bunch length (cm) 755 4

Beta function at IP 1, 2, 5, 8 (m) 1¥0.55, 70.55,10
Derived parameters

Luminosity in IP 1 & 5 (cm-2 s 103 )<

Luminosity in IP 2 & 8 (cm2 s1)* ~510%2

Transverse beam size at IP 1 & 5 (um) C16.7 )

Transverse beam size at IP 2 & 8 (um) 70.9

Stored energy per beam (MJ) { 362/

4700,

(F: geometric luminosity reduction
factor doe to the crossing angle)




Stored beam energy [MJ]
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Beam momentum [GeV/c]

TT40 transfer line quadrupole vac. Chamber

2.2 MJ @ 450 GeV

Stored energy in LHC beam

1004

SPS dipole vacuum chamber
2 MJ @ 400 GeV

Collimators must survive
expected beam loss...



Milestones reached 2010 (August)
 pate [Ackieved |

Mar 30
April 24
May
May 24
June
June 25
July 15
July 30
Aug 19
Aug
Aug 26

First collisions at 7 TeV centre of mass.

First stable beams at 7 TeV, 3 on

Increase bunch intensity to 2 101 Increase k,,

8 colliding pairs per experiment.
Increase bunch intensity to nominal, squeeze to 3.5m.
First stable beams at 7 TeV, 3 on 3 nominal bunch.
13 on 13, 8 colliding pairs per experime
25 on 25, 16 colliding pairs per experiment, 9 101° / bunch
48 on 48, 36 colliding pairs 1 5 and 8 (< in 2), 9 102°/ bunch

Stable running period to consolidate operation and MP

35 colliding pairs 1 5 and 8 (< in 2), 1.1 10!! / bunch

Luminosity ~ 2 102’ cm2 s’!
Luminosity ~ 2 1028cm™ s!
Regular physics runs
Luminosity ~ 3 102°cm2 s!
No physics

Luminosity ~ 5 102 °cm2 s!
Luminosity ~ 1.5 103°cm2 s
Luminosity ~ 3 103°cm™2 s!
Luminosity ~ 6 103°cm2 s!
~2 MJ per beam !

Luminosity ~ 1 103'cm2 s
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LHC 2010 RUN (3.5 TeV/beam)
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Very AGGRESSIVE schedule!

Assuming excellent machine availability
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f2HABR

Integrated luminosity of 21fb! by the end of 2011
* requires a peak luminosity of = 1x1032 cm2s'during 2011
* - must reach ~1 x1032 cm2s! during 2010

&HABR

Integrated luminosity of 23000fb! by the end of the LHC life
* requires a peak luminosity of 25 x103% cm2s-1during
2021-2030
* - integrated yearly luminosity of around 250-300fb!



The 10 vear technical Plan =«

S. Myers

2010 2011 2012 2013 2014 2015 2016

M‘J‘J‘A‘S‘O‘N‘D J‘F‘M‘A‘M‘J‘J‘A‘S‘O‘N‘D J‘F‘M‘A‘M‘J‘J‘A‘S‘O‘N‘D J‘F‘M‘A‘M‘J‘J‘A‘S‘O‘N‘D J‘F‘M‘A‘M‘J‘J‘A‘S‘O‘N‘D J‘F‘M‘A‘M‘J‘J‘A‘S‘O‘N‘D J‘F‘M‘A‘M‘J‘J‘A‘S‘O‘N‘D

g Machine: Splice Consolidation & E E Machine: Collimation & prepare for

= Collimationin IR3 E E crab cavities & RF cryo system

@ ) ) .

= ALICE - detector completion = = A11.AS:. nw pixel _dett?c‘t. - detect.

E E E for ultimate luminosity.

- - -

2 ATLAS - Consolidation and new forward g E ) ALICE - Inner vertex system upgrade
beam pipes - -

CMS - New Pixel. New HCAL
7 I ev CMS - FWD muons upgrade + 1 3 I ev 1 4 I ev Photodetectors. Completion of

Consolidation FWD muons upgrade
LHCb - consolidations LHCb - full trigger upgrade, new

vertex detector etc.

SPS - LINAC4 connection &
PSB energy upgrade

SPS upgrade SPS upgrade

2017 2018 2019 2020 2021

J‘F‘M‘A‘M‘J‘J‘A‘S‘O‘N‘D J‘F‘M‘A‘M‘J‘J‘A‘S‘O‘N‘D
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Machine - maintenance & Triplet upgrade

ATLAS - New inner detector

ALICE - Second vertex detector upgrade
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Preliminary Long Term Predictions

Aug. 2010
R. Bailey

Total Int (fb-1)
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