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The CMS ECAL and its monitoring needs
The CMS ECAL has been designed aiming to an
excellent energy resolution. It will operate in the
challenging conditions of the LHC, with high radiation
doses, and a high bunch crossing rate (40 MHz). To
reach these goals a prompt and efficient Data Quality
Monitoring system (DQM) is mandatory. The DQM has
to access both low level and high level information
about the detector, promptly spot problematic
channels, and provide the tools to follow their
evolution in time. Moreover it has to provide an
efficient bookkeeping of the results from the quality
checks, together with the possibility of an easy access
of those information by the users.

90 tonnes
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Lead Tungstate (PbWO4) crystals:
short X0 (8.9 mm) and small Molière radius (22 mm)
fast scintillation time, radiation hard
Barrel:
36 Supermodules, 61200 crystals,

7.9 m

Principles and architecture of the CMS DQM
Storage Manager (SM): provides events coming from the
detector, and passing the High Level Trigger (HLT) filter.
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~ 25x25x230 mm3 (25.8 X0), ΔηxΔϕ = 0.0175x0.0175

Source: analyzes the events, and fills Monitoring Elements
(ME, e.g. 1D/2D histograms).
Client: periodically receives new MEs, performs specific
analyses on them (Quality Tests), and makes the results
available. The clients can also access the CMS condition
database (DB) for reading/writing information.

...
SM Dropbox

SM Dropbox: allows to save the DQM results as ROOT files.
Collector: collects the MEs from different sources and
dispatches them to downstream clients.

Collector

DQM GUI: user interface to the DQM results.
DQM GUI Webserver

[85 crystals in η per SM covering from 0. to 1.475]
Endcaps:
4 Dees, 14648 crystals,
30x30x220 mm3 (24.7 X0)
Photodetectors:
APD (barrel), VPT (endcaps)
Laser light injection to monitor the crystals transparency

MEs will also be produced in the HLT event
filter farm, analyzing events which passed the
Level 1 (L1) trigger selection.
They will be stored into the SM together with
the events passing the HLT selection, and will
be accessible by clients downstream.

The ECAL CMS DQM with specific examples of operation in real conditions
The ECAL DQM is organized in a set of dedicated tasks to monitor:
• low level detector information
• integrity of the data
• pedestals mean and RMS (noise)
• laser or test-pulse amplitude and timing
• trigger primitives activity
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• high level detector information
• number of hits, clusters
• energy distributions
The bookkeeping of the DQM results is obtained by storing the
relevant information in a database. The clients can access and
update the database with the results of their specific analysis.

Use a web page to access the DB.
Use the DB to track the locations of the
static web pages from the clients with the
DQM results.
The clients also store the results of the
monitoring into the DB for a subsequent
dynamical access by the user.
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DB web interface

The user can access the stored information via hierarchically organized web pages, which
give an immediate picture of the quality status of the channels, by a yellow-red-green
colour code, and contain also more detailed reports of the monitoring results. Online
access to each ME is provided via several types of GUI clients. Dedicated ECAL tools have
been designed to produce the time evolution of the monitored quantities, both for a single
channel as well as for portions of the detector, starting from the information stored in the
database.
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The ECAL DQM has been actively used since 2005 in different
tests and integration sites with different use cases: the data
taking with cosmic muons, the electrons test beam, the
combined ECAL+HCAL test beam, the CMS DAQ integration test.
It is also used during the ECAL installation in CMS. Dedicated
clients operating on higher level objects (e.g. reconstructed
energies in crystal clusters) have been developed to perform
specific tasks in the different sites.

Conclusions
The ECAL DQM has been extensively used in real conditions
during the ECAL test beam in 2006 and 2007, and during two
years of data taking with cosmic muons. It is now in use during
the installation of ECAL in CMS.
Different tasks have been developed for the specific use cases.
The web interface has proved to be a powerful tool for the users
to monitor the quality of the data during the data taking, and for
retrieving the results of the DQM tasks for offline analysis.
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