
 

 

HMS CALORIMETER 

Short description of construction 

 

Design and construction of the calorimeter for the HMS magnetic spectrometer started 

in 1991-1992. In 1994 calorimeter was assembled and installed by Yerevan Physics Institute 

group as part of the instrumentation of Hall C spectrometers, becoming the first operational 

detector at JLab. Since the first commissioning experiment, the HMS calorimeter has been 

successfully used in nearly all experiments carried out in Hall C.  

The calorimeter has modular construction. Each module consists of TF-1 type 

rectangular lead glass block and attached to it one or two PMTs (Fig. 2). The blocks are 10 

cm×10 cm× 70 cm in size and machined with a precision of 0.05 mm. To ensure light-

tightness, each block is wrapped in 25 μm thick aluminized Mylar and 40 μm thick Tedlar 

type film. Each block is equipped with ST type optical fiber adapter for light monitoring 

system. Silicone grease ND-703 with high viscosity is used for the PMT – block optical 

contact (index of refraction ∼1.46).  

The blocks are arranged in four planes and stacked 13 blocks high (see Fig. 1) giving 

physical area of 70×130 cm2. The planes are shifted relative to each other in the vertical 

direction by ∼5 mm. In addition, the entire detector is tilted by 5o relative to the central ray 

of the spectrometer. The shifts and tilt make it impossible for particles to pass through the 

calorimeter without interaction. The total thickness of the material along the particle 

direction of ∼14.6 radiation lengths is enough to absorb the major part of energy of electrons 

within the HMS momentum range. 

The calorimeter signals from the blocks are read out by 8-stage Philips XP3462B 

photomultiplier tubes. The PMTs are shielded by six turns of 100 μm thick μ-metal foil. 

Since the PMTs operate at negative high voltage and the photocathodes are near the 

magnetic shields and other mechanical parts at ground potential, special protection is 

required to avoid current leakage between the photocathodes and ground. For this reason, 

the PMT bulbs were wrapped in several layers of thin Teflon and black electrical tape. 

 

                 
 Fig.1 A sketch of the HMS calorimeter          Fig. 2  The structure of the lead-glass module 



 

 

For the first two layers PMTs are attached from left and right sides (looking along the 

central ray of the HMS) in order to enhance signal output, especially at low energies. In 

addition, this weakens dependence of the aggregate signal from a module on the particle’s 

point of impact. 

The raw anode signals from the phototubes are taken from the detector hut to the 

electronics room through ∼30 feet RG58 (from PMTs to hut patch panel), then ∼450 feet 

RG8 coaxial cables (from hut to CH). The signals are then split 50/50, with one output sent to 

a 16-channel fADC module, and the other to a Philips 740 linear fan-in modules to be 

summed. 


