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INTRODUCTION AND GOALS OF 
THE WORKSHOP 



LHC Performance in 2016

23-Jan-17 

Typical	peak	lumi	at	end	
of	year		~1.4e34/cm2/s	

hLps://twiki.cern.ch/twiki/bin/view/CMSPublic/LumiPublicResults	

BCMS	
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Reduced		
crossing	angle	

2016 max peak lumi  
1.53x1034/cm2/s  
2208 colliding bunches & 
<pileup> = 49.4 



CMS data taking in 2016 

23-Jan-17 L. Silvestris (INFN-Bari) 
hLps://twiki.cern.ch/twiki/bin/view/CMSPublic/LumiPublicResults	

LHC	has	achieved	40%	of	Run	2	for	pp	
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95.7%	
92.4%	



CMS Data taking operation
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Data	recording	efficiency	~92%		
2016	fills	4851-5456		LiveAme	~96%	and	downAme	~4%	

15%	ECAL	

8%	Pixel	

9%	
Tracker	

12%	ES	

30%	infrastructure	
+	power	supplies	
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CMS Data Quality in 2016
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CMS	data	collec%on	
efficiency	~93%	

CMS	data	cer%fica%on	
efficiency	=	95.3%	

	
These	two	numbers	are	
the	result	of	a	huge	
effort	sustained	over	

many	years	by	all	crews	
at	p5	and	beyond			

	

hLps://twiki.cern.ch/twiki/bin/viewauth/CMS/DataQuality		



How to further improve for 2017 data 
taking and data quality efficiencies…

§  Launch failure scenario review campaign  
§  Request sent to the Detector operations, DPGs, POGs  

§  To categorize list of occurrences of data label BAD in each 
subsystem 
§  Why was BAD operationally? 

 
§  To categorize list of occurrences of data changed from BAD to 

GOOD. 
§  why did you decide to change from BAD to GOOD? 

 
§  Feedback to be provided by mid of February.  

§  Run & PPD Coordination topical meeting end of Feb/mid of 
March. 
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Major achievements in 2016 

§  Efficient commissioning of new items 
•  L1 Trigger: completely new L1 trigger  
•  HCAL: HB & HE moved to uTCA (coupled with Trigger) 
•  CT-PPS: TOTEM Si strips + diamond run w/CMS at high 

luminosity 
•  Pixel pilot blade: included new Pixel blade in very last high 

luminosity fill without problems.  

§  Improved feedback from online çècertification via regular 
daily data certification from PFG (Prompt Feedback Groups) at 
daily run meetings 
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Thanks	!!																								Thanks	!!	
 

The	moAvaAon	of	all	sub-systems	to	conAnuously	
improve	CMS	performance	
	
The	dedicaAon	of	many	teams:			
DOCs,	sub-system	experts,	Run	Field	Managers,	
shiY	crews,	operaAons	managers,	DPGs	groups,	
Trigger,		WBM,	DAQ,	PPD,	compuAng,	offline,	
Technical	CoordinaAon,	LHC…Nespresso			

hLp://cds.cern.ch/record/2241144?ln=en	



Aim of the workshop

§  Review the 2016 operational experience & detector 
performance and calibration; 

§  Plan the 2017 commissioning activities & detector 
performance and calibration; 

§  Plan Phase 1 commissioning for Pixel and HCAL (HF & 
HE Plan 1) 

§  Preparation for new LHC luminosity limits … 
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Tuesday’s Agenda  
mostly focus on Performances 
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Wednesday's  Agenda  
mostly focus on Operations
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Thrusday's  Agenda  
focus still on Operations …
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AcAons	Items	from	the	workshop	
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L. Silvestris (INFN-Bari) 23-Jan-17 13 

We wish you a nice stay in Torino and  
a fruitful meeting 



 
Back-up slides



CMS detector performance:  
Active Channels
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100	96.3	
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2017 Run Coordination Organization
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Potential performance with BCMS
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Beginning	15	July,	they	will	start	to	
move	this	way	on	these	plots…	

We	are	
here	now	
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Daily data certification (PFG)

Daily (online) data certification now in place to spot immediately 
problems and act on them … 

•  https://cms-service-dqm.web.cern.ch/cms-service-dqm/CAF/
certification/Collisions16/13TeV/CertSummary/status.Collisions16.html 

Thanks to the PFG (Prompt Feedback Groups) 
23-Jan-17 L. Silvestris (INFN-Bari) 18 



2016 Low pile-up data collected 

§  Overview of low pile-up data collected at 13 TeV  in 2015 
– 20164 Low pile-up in 2015: 
•  Run2015A at  0T : 85.6 /nb PU ~0.1 (with CASTOR) 
•  Run2015B at 3.8T: 229 /nb  PU ~1.6 
•  Run2015C at 3.8T: 22 /nb (VdM) PU ~0.5 
•  Run2015D at 3.8T: 663 /nb PU ~0.1 (with TOTEM) 
•   pp at 5 TeV + AA at 5 TeV (with CASTOR) 

 
§  Low pile-up in 2016: 

•  Run2016B at 3.8T: 43 /nb (VdM) PU ~0.6 
•  mini ramp-up after MD: ~1.3 /pb PU ~0.5-1.0 

Total available: ~2 /pb CMS data  
663 /nb CMS+TOTEM data 
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2017 Shifts Schedule
 

§  4 - 14 Jan (07:00-19:00 Mon-Sat):  Technical Shifter + Shift Leader 
•  Manage access to the experiment 

§  16 Jan - 27 Mar (24h/24 7j/7):  Technical Shifter + Shift Leader 
•  Allow subsystems to turn on and remain on 
•  Power/cooling is back the ~week before 

§  8-10 Feb (24h/24):  Full shift crew → 2017 Mid-Week Global Run #1 
§  1-3 Mar (24h/24):  Full shift crew → 2017 Mid-Week Global Run #2 
§  15-17 Mar (24h/24):  Full shift crew → 2017 Mid-Week Global Run #3 

§  27 Mar-15 Dec (24h/24 7j/7):  Full shift crew 
•  CRUZET + CRAFT + Beams Commissioning + Physics 
•  Gives ~1 month of time before beams to run full time 
•  Should give us sufficient time for commissioning activities (pixel, HCAL…) 
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2017 LHC Running Conditions
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§  Several options considered for 2017. 
Nominal		 BCMS		 BCMS	

Beta*	(1/2/5/8)	 0.4/10/0.4/3	 0.4/10/0.4/3	 0.33/10/0.33/3	

Half	crossing	angle	 -185/200/185/-250	 -155/200/155/-250	 -170/200/170/-250	

Nb	 2748	 2460	 2460	

Nc	 2736	 2448	 2448	

Proton	per	bunch	 1.05e11	 1.05e11	 1.25e11	

EmiLance	into	SB	 3.2	 2.3	 2.3	

Bunch	length	 1.25	 1.25	 1.05	

Peak	luminosity	 ~1.41e34	 ~1.79e34	 ~1.91e34	

Peak	pile-up	 ~37	 ~51	 ~56	

Luminosity	life%me	 ~21	 ~15	 ~14	

38	l-1	 40+	l-1	

See	Mike		Lamont’s	talk	this	morning	



Looking forward: Planning YETS and 
2017 data taking

§  2 Nov: meeting on Year-End Technical Stop 
•  LHC: A31L2 (dipole magnet) and … 
•  CMS:  Pixel, HCAL, CT-PPS  

§  14 – 17 Apr:  Easter weekend 
§  Some dates 

•  May 1st :  Machine restart 
•  June 12th : (5 + 1) weeks (commissioning + scrubbing) 

after beam in machine:  Stable Beams 
§  Understanding commissioning needs with subsystems  

•  Major are Pixel and HCAL phase 1 upgrade  
•  CRUZET/CRAFT 

§  Setting up shift schedule! 
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2017 LHC draft Schedule and CMS 
Commissioning
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