
Experiments during HWC beamExperiments during HWC beamExperiments during HWC, beam Experiments during HWC, beam 
tests and initial commissioningtests and initial commissioning

What are the experiments going to do from March to the first collisions?

Can they live with controlled access in the experimental areas in parallel 
with Hardware Commissioning and Cold-Check Out?

fImpact of a sector test

How interested are the experiments in a run at intermediate energy?
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What are the experiments What are the experiments What are the experiments What are the experiments 

going to do from March to going to do from March to 

the first collisions?the first collisions?
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OverviewOverview ofof currentlycurrently ongoingongoing activitiesactivities

Completing installation of initial detectors
– All heavy elements are in the caverns
– Main activities: cable up check out– Main activities: cable up, check out

Commissioning of sub-detectors, going on in parallel
Regular global commissioning runs

All i t l d t ki d tAll experiments are already taking data

See for example:
– ALICE: open session 20/2/08  92nd LHCC
– ATLAS: Jenni+Wengler in 2/08 ATLAS week,18/2/08 mini-review LHCC
– CMS: open session 20/2/08 92nd LHCC , Virdee in 2/08 CMS week
– LHCb: 18/2/08 mini-review LHCC

All will have an initial detector ready for doing
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All will have an initial detector ready for doing
physics with first high energy collisions
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Example: ATLASExample: ATLAS (1)(1)

When LHC is colde C s co d

Full magnet 
tests
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Example: ATLASExample: ATLAS (2)(2)
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Example: CMSExample: CMS (1)(1)
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Example: CMSExample: CMS (2)(2)
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From global commissioning to first collisionsFrom global commissioning to first collisions
cosmic

Commissioning without beam:
– Dry runs, test pulses, cosmics

Spatial alignment internal synchronization

Δt

cosmic

Spatial alignment, internal synchronization
– Magnets operation
– Verification of experiment protection without beam
– Involve full computing and software infrastructure beam-gas interactionInvolve full computing and software infrastructure

LCG: Common Computing Readiness Challenge 
(CCRC)

Commissioning with single beams

beam gas interaction

g g
– Beam-gas tracks, halo tracks

Spatial alignment, some first synchronization with LHC
– Verification of experiment protection with beam Δt

halo 
track

Commissioning with collisions
– Final synchronization with LHC 

high stats and no time “gymnastics” required

collision
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– Understanding of full detector
Then physics !!!



Magnets in the experimentsMagnets in the experiments

ATLAS: toroids and solenoid superconducting
CMS: solenoid superconducting
ALICE: dipole + 3 correctors, solenoid warm
LHCb: dipole + 3 correctors warm

Commissioning magnets with beam: the experiments are interested to carry it out as soon 
as possible, though without impeding LHC commissioning.as possible, though without impeding LHC commissioning.
Toroids: 

– can be turned on/off any time (no effect on machine)
Solenoids: 

ff 0 G ( )– small effect at 450 GeV (XY coupling), decreases with increasing energy
– effect needs to be measured and corrected
– can be done at the earliest after Phase A.4 (“450 GeV Optics”)
– then would have to be turned off at least once (during  the first ramp or Phase A.8).

Dipoles:  
– largest effects on beams (orbit distortion), correction needed, ramped with ring
– Commission with beam after Phase A.9 (top energy checks)

After Phase A 9 it is expected that solenoids and toroids can stay on all the time
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After Phase A.9, it is expected that solenoids and toroids can stay on all the time.
Dipoles will have to be ramped with the ring magnets and perhaps temporarily turned 
off during certain subsequent phases of commissioning (e.g. A.11, "Squeeze").



Stage A  and  magnets in the experimentsStage A  and  magnets in the experiments

Toroids can 
be turned on
(check with 

beam)

SolenoidsSolenoids 
commissioning 

with beam

Solenoids off the To be seen…

Dipoles 
commissioning 

i h b

1st time, then on
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with beam



C th i t li ithC th i t li ithCan the experiments live with Can the experiments live with 

controlled access in thecontrolled access in thecontrolled access in the controlled access in the 

experimental areas in parallelexperimental areas in parallelexperimental areas in parallel experimental areas in parallel 

with Hardware Commissioning with Hardware Commissioning 

and Coldand Cold--Check Out ?Check Out ?
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Going to controlled accessGoing to controlled access

Currently: 1st April all areas go to controlled access
Some worries for the experiments:

To be clarified:
Dosimeters needed in service areas ?
If yes, starting from when ?

a) Availability and distribution of  badges
b) Access to machine areas containing equipment of the experiments               

(e.g. US15 in point 1)
c) Use of PM lifts by the experiments (during sector HWC)

If yes, starting from when ?

c) Use of PM lifts by the experiments (during sector HWC)
d) Minor issue: doors throughput, maximum 2 persons / minute

All these are surmountable issues, if proper discussion forum is in place
For example, solutions have already been proposed:p , y p p
Point a) : use “tokens” (dosimeterless badges) till DSO acceptance test
Point b) : progressive closure, taking advantage of sectorisation ?

Start 1st April in some machine areas, finish by end April in experimental zones ?

Experiments agree that some run-in time for the access system is needed, 
but would like to discuss the planning and find the right balance
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Set up meetings with HWC Coord, TC’s and Access System responsibles



Impact of a sector test ?Impact of a sector test ?
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Sector test ?Sector test ?

Experiments can hardly make any use of a sector test 
Would cause some disturbances:
– Closed machine, no access for duration of sector test  (how long ?), ( g )
– LHCb: radiation in IP8  (idem for ALICE, if IP2 also considered)

in what radiological state after the sector test ? 
will it prohibit usage of  “tokens”  ?
will it imply INB tracing of equipment ?

– General: 
how does this affect the Access System state and options after the sector test ? 
Can one still go back to “General Access” with biometry turned off ?

Yet, if deemed very useful for the LHC commissioning, a low-intensity 
sector test of 1 or 2 weeks seems acceptable and will have minor impact 
on the experiments
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see you in SESSION 3



How interested are the How interested are the 

i t i ti t i texperiments in a run at experiments in a run at 

intermediate energy?intermediate energy?intermediate energy?intermediate energy?
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Physics production cross sections versus energyPhysics production cross sections versus energy

N li d i ti ith (f Vi d i Ch i XII 257)Normalized variation with energy: (from Virdee in Chamonix XII, p. 257)
σ×BR for H→γγ σSUSY
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Physics production Physics production cross sections cross sections versus energyversus energy

LHC

Tevatron

LHC
About x 2/5

From: “CERN Workshop on 
Standard Model Physics 
(and more) at the LHC”, 
CERN-2000-004
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Intermediate energy ?Intermediate energy ?

See Jim Virdee in Chamonix XII, p. 257:See Jim Virdee in Chamonix XII, p. 257:

“ Some discoveries can be made with a few weeks of running at   g
1033 cm-2 s-1. Therefore doubling this running time is still not too 
long. Hence a lower rate due to lower cross-sections at lower 
centre of mass energies does not much affect such discovery 
potential at startup. 

Therefore the requirement from the experiments to start at the design 
energy is not a strong one, i.e. startup can take place at a lower 
energy. Clearly, running must start as soon as possible and the 
move to the design energy should take place as soon as possible.  
In order not to have to combine data from too many different 

i th i t ld i h t t d i ienergies the experiments would wish to move to design energy in 
one step.”
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… and physics hasn′t changed much since Chamonix XII !



......

run at what intermediate energy ?

what integrated luminosity ? 
– what "Stage" of commissioning before running ?what Stage  of commissioning before running ?
– what beta*, how many bunches ?
– how long ?how long ?
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LuminosityLuminosity

k
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phase II 
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with crossing anglezero external crossing angle
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5 10 crossing angle factor not applied
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1e11

5e10Bunch charge N =
crossing angle factor not applied 
ranges from 0.84 to 0.96 
depending on kb, N, β*



A first run at less than 14 A first run at less than 14 TeVTeV ??

The experiments want 14 TeV ! 

Yet, they also eagerly want to do physics! They want to get collisions!y g y p y y g

If there are clear advantages from the machine to run at a reduced energy, 
the experiments are interested to participate in the exercise of finding an 
“optimal” energy for this initial run

This energy should be chosen in the light of an overall optimization which 
t k i t ttakes into account 

– the physics vs energy, 
– the estimated time to completion of the LHC HWC vs energy
– achievable luminosity vs energy ? E itt li ith Eachievable luminosity vs energy ?  
– the experiments adaptability to a given energy, 
– the expected running efficiency vs energy, etc.

Emittance linear with E
Total storable intensity linear with E, but 
limited to 2808x1011

⇒ If E< 3.5 TeV, start loosing on max lumi ?
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The choice of strategy may affect the way the experiments will complete 
their detectors and commissioning 



ConclusionsConclusions

Activities from now to collisions:
Finish installation of initial detector, wrap up and commission
The e periments ill be read to do ph sics this s mmerThe experiments will be ready to do physics this summer

Controlled access:
Experiments can cope with controlled access, 
but wish to discuss and adjust the planning 

A 2008 run at intermediate energy:
yes, certainly very useful, but
what is "intermediate" ?what is "intermediate" ?
what integrated luminosity aimed for ? 
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LHC General ScheduleLHC General Schedule

From the minutes of ICC 2008 01From the minutes of ICC 2008-01
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900 900 GeVGeV CollisionsCollisions
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Which beam first ?Which beam first ?

Both Alice and LHCb have an asymmetric setup, with preference for 
beam1 (beam-gas interactions boosted in the right direction) 
CMS potentially exposed to kicker misfire of beam2CMS potentially exposed to kicker misfire of beam2
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Filling schemes       Filling schemes       (see LHC(see LHC--Project Note 323_Revised)Project Note 323_Revised)

Different filling schemes
up to here limited 
by I < 0.5 x Inominal
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Stage A commissioningStage A commissioning
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Beam commissioningBeam commissioning
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Synchronisation without/with collisionsSynchronisation without/with collisions

a collision

Δt

a cosmic a beam-gas interaction

Δt

a halo 
track

Δt
Need to take this Δt into account

Only with collisions:
•No time gymnastics
•High statistics

⇒ explore full detector granularity of timing distribution
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SynchronisationSynchronisation taskstasks

Without beam:
Test pulses used for internal alignment of a read-out chain
Cosmics used to time-align various independent detector modules

With beam, for each independent detector module: 
Align front-end sampling time with bunch crossing
Align data in steps of 25 nsAlign data in steps of 25 ns
Use BPTX to narrow down time of bunch arrival
Starting with large bunch spacing (43x43, 156x156) will facilitate 

f f 2easy identification of the correct 25ns time slot
Can make use of beam-gas and halo, but collisions are much better 
(rates and topology)
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LHC is a LHC is a partonparton collidercollider

Energy dependence of particle production at hadron collider driven by 
parton distributions
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1e11

5e10Bunch charge N =
g

depending on kb, N, β*


