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The context

TileCal Calibration Principle

ATLAS Tile Calorimeter__ (TileCal) is a sampling
calorimeter made of steel plates (the absorber) and
scintillating plastic tiles (the active material).

TileCal is divided into one barrel and two extended Calorimeter
barrel (end-caps) sections. All three sections have a
cylindrical structure, cylinders which are azimuthally
subdivided into 64 independent modules

Hadronic showers developing within each modules :
are inducing light in the plastic tiles. The light thus X
produced is transmitted via optic fibers to Optic Read-out
photomultiplier tubes  (PMTSs). The charge collected fibers cables

by each PMT is then digitized and passed to ATLAS
readout system. >
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The Calibration Flow

TileCal Module

LASER system is one of the three hardware calibration system _ of the TileCal, which are providing a calibration of the full hardware chain,
from active modules to the read-out electronic. The two other systems are:

» Cesium (Cs) : a 137Cs source is moved into the calorimeter modules. The light thus produced is collected and measured for each cell,
thus leading to the comparison of each cell response. Cs system provides a calibration of the full chain.

» Charge Injection System (CIS) : impulsions of known intensity are pulsed into the readout electronic chain. It leads to a precise
estimation of the electronic noise and linearity. CIS calibrates the end of the chain.

The LASER system_ provides information concerning the PMTs stability and linearity. LASER light is pulsed via optic fibers trough the PMTs.
As the LASER light intensity sent is well known and calibrated, it is possible to monitor PMTs stability and linearity.

Using the three systems alltogether, it is possible to know precisely, when a problem occurs, what is the source of this problem.

ATLAS Tile Calorimeter

LASER box is the main hardware component of the - -
system. It is located underground in ATLAS counting S e e S r I I O n
The ﬂOW rooms , and contains: I I l C

e The light source: a commercial Q-Switched Diode-
Pumped LASER emitting green pulses (532nm)

LASER system electronics provides:
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diodes Mixing « The absolute calibration system: 4 photodiodes
block intercalibrated by a 24*Am source. The diodes receive

light directly in the LASER box, or after the first splitter,

thus providing an independent measurement of the

l Electronics pulse intensity.

& Mirror » Two PMTs: used for the triggering of the LASER
calibration events within the ATLAS scheme.

Calibration event (LASER,
CIS,...) during the gap
(every 89 us — 1LHC turn)

 Communication with the ATLAS trigger in order to
send LASER pulses in LHC gaps.

Proton bunch
(~every 25 ns)
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» Control of the LASER hardware components
(filter wheel, interlocks, laser pump,...).

* LASER system internal calibration __ (photodiodes
linearity/stability).

Light Low-level software * A filter wheel: _ providing 8 different attenuations in

order to cover the whole TileCal dynamic (~300MeV to

] ) LASER event

timeline » Transmission of LASER parameters to ATLAS

readout system _(via a specific ROD).
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Regular update of all channels stability coeffs
Stability test : the ratio should be (available on LASER webpage).

constant along time.

Those coefficients will be soon released into
ATLAS CondDB

Automatic procedure to compute ratio variation (in %)
bet. 2 runs ( stability runs are taken each day).

Other methods to compute stability
(based on photoelectrons statistics) are
also developped

Procedure more complex to establish

than for the stability test. =>» Good for crosscheck
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Linearity test : the slope should be
constant along time.

=» Work in progress...

Peak time via the LASER box PMTs (in ns)
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Pulse peak time into TileCal modules could
be predicted with ~3ns precision, using
LASER box information ( important for

timing studies) ...and many other applications...
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LASER pulses send in the LHC gaps with
a precision of +1 BC (25ns)

Data quality & Monitoring
=> In parallel to those studies, LASER system has been (and still is) extensively used for TileCal timing, Calorimeter trigger debugging,...

= LASER system has already been a very useful tool for AT  LAS commissioning...

=» More information: http://atlas-tile-laser.web.cern.ch
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