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Outline

• Hardware	status	
• Standalone	BKLM	efficiency		
--	very	preliminary!	

• CDC	track	match	BKLM	efficiency	
--	very	very	preliminary!
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Several plots borrowed from Z. Stottler
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DQM	BKLM	monitor
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GCR3 (May 14-16, 2018)

BF2: Masked due to 
problems with the data 
concentrator.
Update: DC was replaced 
during on Wednesday. Now 
scintillator hits are seen, 
but still no RPC hits. Still
currently troubleshooting.

Requirement to be considered dead: 0 hits in layer

BF4: 75% of layers 
completely dead. 
Hitmaps seem to 
indicate power supply 
issue.
Update: We accessed 
on Thursday. Crate 
currently unreachable. 
Presumably dead for 
remainder of Phase II

BB0: Large variance in 
dead layers indicative of 
power supply issue.
Update: Access on 
Thursday indicates crate 
power supply issue, but 
crate is unreachable for 
repair. Presumably dead 
for remainder of Phase II

BB1: Temporarily 
masked. Seemingly 
issue with Copper 
crate (Yinghui may 
be able to elaborate 
further).
Update: We’ve since 
recovered the crate.

Run 0154



G. Finocchiaro24-05-2018

Occupancy	-	BB0
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Compare with a good Hitmap.

Notice 2 things in the BB0 Hitmap:
1. There are hits with a channel 

number of -1
2. There are hits in channel 

numbers that do not 
correspond to hits in the RPC 
layer.

???

???

BB0 Hitmap
BF7 Hitmap

The bad

RUN 1517

The good

BB0 z  strips

BB7 z  strips
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Mappa	degli	hit
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Occupancy	-	BF4
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BB0 Hitmap

Compare with the BF4 Hitmap.

BB0 has a known power supply
issue.

Notice both markers of a power 
supply issue are seen in BF4.

Unfortunately, BF4 sits in a very 
tight area and there is another 
crate that sits directly on top of the
rpc crate (~2 inches of clearance). 

The power supply could not be
tested, but there is clear indication 
that it is a power supply issue. 

à BF4 has been dogged by power 
issues since the GCR2. ??????

??????

BF4 HitmapBB0 z  strips BF4 z  strips
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Inspection	of	FEE	crates
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BB0 Location
BB0 Access Report

Paolo, Riccardo, and I accessed on 
Thursday. The crate is located behind 
the RPC gas bubbler panels and hangs 
~1-1.5m below the railing on the back 
of the scaffolding.
Paolo hung over the edge and was just 
barely able to measure the voltages to 
the crate. 
à CONFIRMED POWER SUPPLY ISSUE

Not safe to access. Without endcaps 
open, it will be neigh on impossible to 
safely attempt a fix. 

During last weeks maintenance day a crew (P. Branchini, R. de Sangro, Z. Stottler) 
inspectioned crate BB0, confirming an issue with the power supply voltages. 
Unfortunately BF4 is completely unreachable.
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Efficiency	map	in	GCR2
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GCR2 CDC Matching Efficiency by Layer

BB7
Masked on this day.

• On the whole, the efficiency in each panel looks 
pretty good. 

• Note: The updated B-field map was not used in 
the reprocessing of this data. à CDC track quality 
may suffer.

• We have a very nice sample (750k evts) from 
GCR2 that we can use for calibration studies, 
including evaluation of CDC Matching Efficiency!

GCR2, Exp. 2, Run: 38 

Efficiency has deteriorated since GCR2. FEE crate power 
limitations supply issues are creeping in.
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BKLM	standalone	efficiency
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BKLM Standalone Efficiency
• This quantity is defined as the percentage of events

that have KLM tracks. 
• This has also been referred to as the Track Rate.
Displayed: Exp. 3, DataSet: 4S, Run 01937

BF4

BF2

BB0

Observations:
• We see that Most of the BKLM has standalone 

efficiencies of 90+%.
• Expected dead sectors are indeed dead.
• Some layers have problems, but most look good.
• BB3 looks like it has some problems.  

BB3

Exp. 3 Y(4S), run 1937

• Fraction	of	events	in	which	a	hit,	expected	
on	a	BKLM-only	reconstructed	track,	is	
actually	found.	
-- 	90%	or	more	on	most	of	the	detector

4S Runs (April 25 – May 12)
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CDC	matching	efficiency
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• Extrapolate	CDC	tracks	into	the	BKLM	volume	
• Determine	hit	positions	in	each	layer	
•Match	BKLM	hit	with	track	hit	if	distance	<	dmax	
(20cm	presently)	
• Efficiency	defined	as				ε	=	Nmatched	/	Nextrapolated
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εmatch	vs.	module	number	-	GCR3
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GCR3 CDC Matching Efficiency by Module

Exp. 3, DataSet: GCR3, Run 1613

• This is by far the best way to get an idea of where our 
modules are in terms of efficiency.

• I am concerned about the spread of the efficiencies of the
modules. 
• One reason for this could be the size of the sample.
• Higher statistics would be very beneficial here.
• We will consider combining all GCR3 (and/or GCR2)

runs into one file to be analyzed.
• The following could also play a role in the lower value of 

the efficiency:
• CDC Track quality
• Trigger type: GCR3 was run with an ECL timing trigger 

and no CDC trigger. This resulted in a higher rate. 

Not great.
However, note that:
- no cuts on track quality
- tracking algorithm not optimized for 

cosmics (AFAIK)
- swimming in the top part of BKLM 

assumes track from the wrong 
direction
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εmatch	vs.	module	number	-	Y(4S)
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Exp. 3, DataSet: 4S, Run: 1937 Exp. 3, DataSet: GCR3, Run: 1613

Compare CDC Matching Efficiency by Module
Luminosity Runs vs. GCR3

Dimuon skim that is
currently available 
contains only 4k 
events.

Run 1937 contains
~1.1E6 events. Need 
a large sample of 
collision data to be 
useful.

BF2 BF4

Scintillators

BB0 BB3Not great.
However, note that:
- no cuts on track quality
- tracking algorithm not optimized for 

cosmics (AFAIK)
- swimming in the top part of BKLM 

assumes track from the wrong 
direction

- sample contaminated by hadrons
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Selection	of	a	pure	muon	sample
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• “Official”	di-muon	sample	has	large	contaminations	
• First	attempt	to	a	dedicated	selection:	
-- 	fit	2	opposite-sign	tracks	with	
--|p*|>	4.5	GeV	
-- 	Mmumu	(GeV)	∈[8,12]

Y4S_p
Entries  3408
Mean    2.993
Std Dev    0.4975
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Selection	of	a	pure	muon	sample
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• “Official”	di-muon	sample	has	large	contaminations	
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Muons

-- 	E(higher	crystal)<	1	GeV
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Selection	of	a	pure	muon	sample
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• Indeed,	clean	dimuon	events	with	BKLM	hits	are	selected
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Selection	of	a	pure	muon	sample
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• However,	final	sample	is	small	==	>	need	much	larger	statistics	for		
detailed	KLM	studies
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Conclusions
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• BKLM	smoothly	participating	in	the	global	runs,	however:	
• One	crate	is	currently	masked	—	probably	a	DC	issue	
• Two	more	FEE	crates	do	not	work,	due	to	power	supply	
issues,	(unrecoverable	during	phase	2)	
--	current	plan	is	to	replace	all	crates	between	phase	2	and	
phase	3	

• Evaluation	of	BKLM	efficiency	is	underway	
--	gross	features	can	be	easily	spotted,	but	procedures	for	
efficiency	determination	must	be	improved	
--	the	Italian	group	has	recently	joined	the	effort	
--	very	large	data	samples	are	needed


