5. Calorimeters

Run II only used 2.0 kV so far for all cryostats.  Have not seen a couple of problems that experienced in Run I, in particular one module that would not hold more that 1.6 kV (ECS?)

Electron drift time in the 2.3 mm gap remains ~450 ns, which provides a challenge for signal charge integration with beam crossings occurring at 396 ns.  The calorimeter electronics was designed with the original Run II goal of minimum bunch crossing timing of 132 ns in mind.

Calorimeter Electronics

Overview

There are 55,000 calorimeter channels to be readout. The readout is accomplished in three principal stages. In the first stage, the signals from the uranium-liquid argon detector are transported to charge preamplifiers located on the cryostats via coaxial cable. In the second stage, the signals from the preamplifiers are transported on twisted pair cable to the signal shaping and analog storage circuits (baseline subtractors or BLS) located underneath the cryostats. The BLS use switched capacitor arrays (SCA) as analog storage devices to hold the signal for about 4(s until the trigger is available, and provide baseline subtraction to remove any low frequency noise or pileup present in the signal. In addition, faster shaped analog sums of the signals are picked off to provide prompt inputs to the calorimeter trigger system. From there the slow precision signals are transported to analog to digital converters (ADC) in the moveable counting house (MCH), and then enter the data acquisition system.

Front-End Electronics

The signals from the uranium liquid argon calorimeter are transported on 30( coaxial cable to a feedthrough port (the interface between the cold region and the warm region) on the cryostat and then on to the preamplifiers. The cables from feedthrough port to preamplifier were replaced to provide better impedence matching to the preamp input (~30() and to equalize the lengths to provide better timing characteristics. The preamplifiers are individually packaged transimpedence (i.e. charge to voltage) hybrid amplifiers. Forty eight individual preamp hybrids are mounted on a motherboard, with 96 motherboards housed in a single preamplifier box. Twelve such boxes make up the full system. Since access to these preamplifier boxes is very difficult, the power supplies for the preamplifiers are redundant with each preamplifier box having two supplies, any one of which can be switched in to replace a failed supply. Low noise switching power supplies are used to provide the necessary power density.

Given the large range of detector capacitances at the input to the preamplifiers, there are 14 species of preamplifier which provide similar output signal shapes into the BLS. This is important to maintain good timing for the peak sampling circuit. A dual jFET input helps maintain low noise performance. Two output driver stages provide the capability to drive a terminated 115( twisted pair cable. The power requirement of a single preamp is 280mW. The noise performance can be evaluated from the width of the pedestal distribution, which is a function of the detector input capacitance, as shown in Fig. xx

The preamp motherboard houses the precision (0.1%) resistors for the calibration voltage pulse. A single input line pulses six preamplifiers at once using a low capacitance trace. A discussion of the calibration system is presented below.

All this electronics is located in an area where there can be a residual few hundred gauss field, and hence the switching supplies have been magnetically shielded, and all other devices (including cooling fans) have been verified to function in the residual fields.

Signal Shaping 

The single ended preamplifier signals are routed from the calorimeter to a region below the cryostats where there is significantly easier access. The baseline subtractor (BLS) boards are located in this region. These boards perform two functions: the first is signal shaping, analog storage and baseline subtraction used for digitization; the second is a fast analog trigger sum signal for the level 1 calorimeter trigger.
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