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How did we use BCM1F in 2011,
 How would we like to use it in 2012?
What are the lessons for the future?

BCM1F formed the core of our background 
monitoring. 

We also started to use it for 
luminosity monitoring (See Nate talk)

Bkgd1 compares BCM1F rate to that 
expected given the luminosity

bkgd2 monitors beam-gas (essentially 
incoming rates as opposed to outgoing 
rates)

bkgd3 is abort level from bcm1l and bcm2
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Roberval pictogram
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BKGD2
Only had available -Z and +Z or signals

just because of shortage cable 
delays etc, nothing fundamental

Using BPTX we generate gates in time with 
collisions and in time with incoming beam

But incoming rates are dominated by 
albedo hits in the bunch trains

So we restricted sample to non-
colliding bunches long after the 
previous collision

Typical rates are ~ 1Hz/cm2/1E11
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fast vacuum spike on beam1 incoming side and 
problematic vaccum rise during ramp on beam2 side
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Albedo

albedo hits are present throughout the orbit, 
they fall off steeply after collisions, but are 
still ~1% of collision rates.

in High intensity pp running we see up to 100/
hits/orbit/cm2 (1mhz) in a collision window(5ns)

that is 1khz of albedo in an incoming beam gate, 
approximately equal to the rate from beamgas...
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reducing albedo
use only the subset of bunches long 
after a collision (leading NC bunches)

calculate and subtract albedo for 
these bunches (look 100ns before 
the incoming beam)

measure and subtract albedo during 
collisions - not good if rates of albedo 
and beamgas are similar

gate more sharply in time (but  going 
below 5ns seems to kill efficiency also)

require multiple diamond hits in the 
same gate
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changes for 2012
Hans prepares an fpga solution avoiding all nim, cable delays 
etc!.

May need extension as we understand more use-cases

backup nim solution extended and  rationalized...

very useful for understanding/debugging/ developing 
new algorithms

create gated outputs for each diamond:

Collision gate

Incoming gate

albedo gate (25ns-adjustable before incoming gate)

Recreate equivalent bkgd signals as used in 2011

Or’s and multiplicity outputs for collisions and 
incoming beam

Aim to use FADC/TDC/Histogram solutions (other talks) to 
study bunch by bunch conditions
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Can BRM tag potential Pixel 
problem-readout events with 

the BCM1F?

• BCM1F Generates BKGD2 
signals, with demonstrated 
sensitivity to beam gas 

• Coincidences with Incoming 
beam timing. BKGD2 units Hz/
cm2/E11

• In 2012 we will  commission 
FPGA based logic to generate 4 
independent incoming beam gas 
signals per side.

• Require multiple hits. Today 
we cannot answer the 
efficiency/fake questions, we 
need more data.

• Reducible background from 
Albedo Irreducible 
backgrounds from “halo”

• We suspect that bad events for 
pixel correspond to high 
fluxes of secondaries from 
beamgas collision products. 
Possibly scraping?

• Proposal is to send 8 
Technical Trigger bits  (4-Z,
4+Z) to permit analysis with a 
view to generating an eventual 
“veto” if  justified and 

100Hz/cm2/E11
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BCM1F in data stream
Until now bcm data is totally asynchronous from CMS 
triggers, output states are not logged with data

to implement the “vacuum antidote” the bcm1f signals 
must be available to study and eventually veto extreme 
beamgas events

send the 8 diamond beamgas coincidences to Technical 
trigger.

perhaps important also for eventual physics 
analyses - if your exotic event has a lot of 
incoming beam gas activity perhaps you should 
think twice before announcing your discovery...

BCM1F incoming gated signals are unique in cms (?) 
as they are completely unbiased by collisions 
(assuming causality!)

(if specific “antidote” solutions are understood we 
can do this logic and send single bits to the TT 
also)
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Thank you zeuthen
When bcm1f was proposed, built and 
installed, i dont think anyone realistically 
foresaw just how powerful it would be

the project has been 99% carried by the 
zeuthen group who turned this into a 
powerful system for cms 

the other 10% (sic)  of the developments 
have been due to brainstorming sessions 
with Nicola, Anne, myself and the Zeuthen 
group, who have always responded 
positively as we proposed wild ideas that 
undermined their “best laid plans”.. 
thank you
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