The CMS ECAL Barrel HV system
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ABSTRACT

The CMS electromagnetic calorimeter (ECAL) comprises 75848 scintillating lead tungstate crystals. 61200 crystals are contained in the
ECAL Barrel section and are read out by avalanche photodiodes (APD) with internal gain of about 50. This gain is achieved with a high
voltage (HV) of around 400 V. The gain stability requirement implies a supply voltage stable to within 0.01%.

We describe our experience with the installed Barrel HV power supply system, which has been used for data taking since 2008.
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The HV system

Compact Muon Solenoid

The CMS ECAI— ReqUIrEd HV and Stablllty The CMS ECAL HV power supply system was developed
starting from 1999 by INFN Roma in collaboration with

The CMS electromagnetic calorimeter (ECAL) is used The APDs in CMS are operated at a gain 50, requiring a CAEN. The system was installed in 2008 in 6 racks in the

to detect and measure the energy of photons and high (bias) voltage in the proximity of the breakdown CMS Underground Service Cavern (USC).

electrons produced in collisions at the LHC. region (350-450 Volts). The APD gain variation is It is composed of 18 CAEN SY1527 mainframes, hosting 144

The barrel part comprises 61200 lead tungstate about 3.1%/V at gain 50 and the contribution of this gain A1520E modules for a total of 1224 HV channels . Since

(PbWO,) crystals whose scintillation light is detected variation to the ECAL energy resolution constant term is APDs are sorted to have similar Vbias each channel is used

using Avalanche Photodiodes (APD) produced by required to be less or equal to 0.2%. This implies that the to bias 100 APDs (50 crystals) and sense wires are used to

Hamamatsu Photonics. Two APDs are used for each high voltage stability has to be of the order of 60—65 mV. recover cable voltage drop. It is possible to set the output

crystal. A dedicated high voltage (HV) power supply This requirement places constraints on the combination of voltage in the range 0V-500V with a maximum output

system is used to bias the APDs. The stability of the HV electrical system characteristics including: current of 15mA per channel.

System has a direct influence on the constant term of the noise, ripple, voltage regulation and absolute Each channel was tested before installation in CMS.

barrel ECAL energy resolution since the gain of the APDs, orecision, for short- and long-term periods. Channels not compliant with the required 65 mV stability

and hence the calibration of the system, is sensitive to small over 30 days were not used.

fluctuations of the HV.
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CMS ECAL Barrel HV Architecture
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Remote monitoring and control of all individual channel e ——
parameters (status, output voltage, current limit, etc.) is ot S
performed by the ECAL Detector Control System (DCS) over e s
Ethernet. The DCS continuously checks critical parameters,
generating warnings and alarms to the CMS control room |
and to the ECAL experts if necessary. T o|Tary e e oo e
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level and they are partially corrected via the laser system
as shown in the left bottom plot (RMS: 0.05%).




