
Experiment perspective



Machine perspective



2015 our side in a nutshell

Sept 14 – Mar 15 Hardware commissioning and sector 
test and dry runs and machine checkout

Bloody hard work

April, May Initial commissioning Bloody hard work

June Pilot physics (& LHCf…) Messy but OK

June Scrubbing 1 Hard work (for ST)

2 weeks in July 50 ns ramp-up Painful

July-August Scrubbing 2 Hard work (for ST)

2 weeks in August 25 ns ramp-up phase 1 Painful

Sept to Nov 25 ns ramp-up phase 2 Reasonable pain level

Nov to Dec Ions Pretty Zedful

“I have nothing to offer but blood, toil, tears and sweat”
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Irritability 2015

What the hell are they 
playing at? 31%

Shit happens 34%

Not shown: frustration at management/coordination 



LHC Powering Tests

Quench protection system, power converters, energy extraction, UPS, interlocks, electrical 
quality assurance, magnets, machine protection…. 



Coming out of LS1
Copper Stabilizer Continuity Measurements (CSCM) using 
modified Quench Protection System (mQPS)

Dipole training

Earth fault





2015 schedule Q2/Q3

Initial commissioning

Intensity ramp-up phase 1 (50 and then 25 ns)

Scrubbing 1

Scrubbing 2 Intensity ramp-up
phase 2…





• 59 days - 177 shifts

• 9 weekends

• 4 public holidays

• 133 loss-maps

Beam 
commissioning





First beam at 6.5 TeV - 1 o’clock in the morning



First Stable Beams – office hours



Start of Run 2 physics at the 
Large Hadron Collider (LHC)



… and this is called a phone Paul



First 13 TeV Stable Beams – 8:30 meeting

Hum…



50 ns 25 nspilot



Initial 50 ns ramp-up – mid July

Fill
Time in Stable beams

/Lost
bunches dumped by

3992 5h18m 476 QPS RB.A81

3994 Top of ramp 476 UFO 10L3

3995 Flat top 476 UFO with quench, 34L8

3996 4h4m 476 QPS SEU in B29R2

4000 Ramp 2.0 TeV 476 UFO with quench at ULO 

4001 69s 476 QPS SEU in B11.L1

4003 Ramp 2.2 TeV 476 UFO at ULO

4006 10m 476 QPS SEU in B16R1

4008 2h34m 298 QPS SEU in B29R2

4013 Ramp 6.1 TeV 476 RCS.A78B2 earth fault

4015 Ramp 6.2 TeV 476 RCS.A78B2 earth fault

4018 Flat-top 476 UFO 12L6

4019 31m 476 UFO 15L2



Initial 25 ns ramp-up – end August

Fill
Stable beams
/Lost

bunches dumped by

4224 10m 315 Cryo MSR8

4225 2h23m 315 Cryo MSR8

4228 Squeeze 315 QPS SEU

4230 Adjust 315 RF trip

4231 5h26m 315 QPS SEU S34

4237 Flattop 315 QPS SEU L1

4243 4h23m 315 BPMS low intensity

4246 10h25m 296 (50 ns) OP dump 

4249 19m 459 QPS SEU S81

4252 Ramp 459 QPS SEU

4254 37m 458 Cryo comms

4256 2h18m 458 UFO 19R2

4257 19m 458 QPS SEU



• Huge, critical system
• Small team
• Pushed to the limits (again)



1. Preparation: tools, monitoring, simulations, understanding, beams 
(vacuum, cryogenics, RF, injectors, ABP, OP)

2. Scrubbing - execution 
3. Exploitation given the limits (heat-load, instabilities...) 

Unidentified lying objects



25 ns ramp-up phase 2

UFOs got better

OK Availability

Excellent luminosity lifetime







Belen dumps the last physics beam of #PbPb2015

Ion curtains



Injectors

• We are, of course, critically dependent on the 
injector as regards

– Availability 

– Beam quality – across many different varieties 
ranging through production to MD

• We have recently conducted a survey to find 
out what the community thinks

• We started with the SPS…*
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*Thanks to Johan Dalla-Costa 
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