
Step    Bunches      p per bunch

2/3     2 x 2 0.022 x 106 3.6 x 1028 1.64 x 1024 

       Bx per s       L (cm-2s-1)     L/Bx (cm-2)

2 x 1010



0.1
 3    43 x 43 0.483 x 106 0.17 x 1031 3.54 x 1024 3 x 1010 0.3
 4    43 x 43 0.483 x 106 0.48 x 1031 9.94 x 1024 5 x 1010 0.8
 5  156 x 156 1.75 x 106 1.7 x 1031 9.71 x 1024 5 x 1010 0.7
5/6  156 x 156 1.75 x 106 3.4 x 1031 19.4 x 1024 7 x 1010 1.5
 7  144 x 144 1.62 x 106 2.5 x 1031 15.4 x 1024 7 x 1010 1.2
 8  288 x 288 3.24 x 106 2.6 x 1031 8.02 x 1024 5 x 1010 0.6
8/9  432 x 432 4.85 x 106 7.5 x 1031 15.5 x 1024 7 x 1010 1.2

 9  796 x 796 8.93 x 106  14 x 1031 1.27 x 1010 15.7 x 1024 
50ns bunch trains

LHC running scheme for 2010 (from Giovannozzi’s talk at Evian 2010) 



Proposed parameters evolution Proposed parameters evolution -- II

StepStep E E 
[[TeVTeV]]

Fill schemeFill scheme N N ββββββββ** [m] IP1 / 2 / 5 / 8[m] IP1 / 2 / 5 / 8 Run time Run time 
(indicative)(indicative)

11 0.450.45 2x22x2 5x105x101010 11 / 10 / 11 / 1011 / 10 / 11 / 10
WeeksWeeks22 3.53.5 2x22x2 2 2 -- 5x105x101010 11 / 10 / 11 / 1011 / 10 / 11 / 10

33 3.53.5 2x22x2** 2 2 -- 5x105x101010 2 / 10 / 2 / 22 / 10 / 2 / 2
44 3.53.5 43x4343x43 5x105x101010 2 / 10 / 2 / 22 / 10 / 2 / 2

Weeks/MonthsWeeks/Months
55 3.53.5 156x156156x156 5x105x101010 2 / 10 / 2 / 22 / 10 / 2 / 2
66 3.53.5 156x156156x156 9x109x101010 2 / 10 / 2 / 22 / 10 / 2 / 2

MonthsMonths
77 3.53.5 50 ns 50 ns --

144144****
7x107x101010 2.5 / 3 / 2.5 / 32.5 / 3 / 2.5 / 3

88 3.53.5 50 ns 50 ns -- 288288 7x107x101010 2.5 / 3 / 2.5 / 32.5 / 3 / 2.5 / 3
99 3.53.5 50 ns 50 ns -- 720720 7x107x101010 2.5 / 3 / 2.5 / 32.5 / 3 / 2.5 / 3 MonthsMonths

20/01/2010
M. Giovannozzi - LHC BC Workshop Evian 
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* Turn on crossing angle at IP1.
**Turn on crossing angle at all IPs.



Proposed parameters evolution Proposed parameters evolution -- IIII
StepStep PhasePhase NN NNbb

maxmax NNtottot/N/Ntottot
nomnom

[%][%]
EEbeambeam [MJ][MJ]

LL
[cm[cm--22ss--11]]

2/32/3

Beam Beam 
commissioning commissioning 
–– respecting respecting 
safe beam limitsafe beam limit

2x102x101010 22 0.010.01 0.020.02 3.6x103.6x102828

33
Pilot physics Pilot physics ––
squeeze to squeeze to 
target valuestarget values

3x103x101010 4343 0.40.4 0.70.7 1.7x101.7x103030

44 5x105x101010 4343 0.70.7 1.21.2 4.8x104.8x103030

55 5x105x101010 156156 2.42.4 4.44.4 1.7x101.7x103131

5/65/6 7x107x101010 156156 3.33.3 6.16.1 3.4x103.4x103131

77
Bring on Bring on 
crossing angle crossing angle ––
truncated 50 ns.truncated 50 ns.

7x107x101010 144144 3.13.1 5.75.7 2.5x102.5x103131

88 5x105x101010 288288 4.44.4 8.18.1 2.6x102.6x103131

8/98/9 7x107x101010 432432 9.39.3 1717 7.5x107.5x103131

99 7x107x101010 796796 17.117.1 31.231.2 1.4x101.4x103232

20/01/2010
M. Giovannozzi - LHC BC Workshop Evian 

2010
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See also Mike’s talk
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Timeline - guesstimate 

LHC status and plans16-11-09

Phase Days

Circulating beams 2  Essential checks

450 GeV re-commissioning 7 Injection, tune, Q’, C-, orbit, collimators,
LBDS, instrumentation

450 optics checks 3 Beating, energy matching optimization

450 two beams 1 bumps as standard set-up, adjust TDI etc

450 GeV collisions 1 experiments on at 450 GeV

Ramp to 3.5 TeV 5 commission essential machine 
protection, experiments' dipoles on in 
ramp, orbit and tune feedback

3.5 TeV 2 machine protection, optics

Pilot collisions un-squeezed 3 Safe beams at 3.5 TeV

Commission squeeze 4 orbit and tune feedback, collimation, 
aperture, bumps, machine protection 
checks, beam dumps etc.

Collisions squeezed – safe, 
stable beams

7 Stable beams up to safe beam limit


