
Abstract Submitted
for the APR18 Meeting of

The American Physical Society

Ultra-Fast Hadronic Calorimetry DMITRI DENISOV, Fermilab,
STRAHINJA LUKIC, Vinca Institute, University of Belgrade, NIKOLAI
MOKHOV, SERGEI STRIGANOV, Fermilab, PREDRAG UJIC, Vinca Institute,
University of Belgrade — Calorimeters for particle physics experiments with inte-
gration time of a few ns will substantially improve the capability of the experiment
to resolve event pileup and to reject backgrounds. In this presentation time devel-
opment of hadronic showers induced by 30 and 60 GeV positive pions and 120 GeV
protons is presented using Monte Carlo simulation and beam tests with a prototype
of a sampling steel-scintillator hadronic calorimeter. In the beam tests, scintillator
signals induced by hadronic showers in steel are sampled with a period of 0.2 ns and
precisely time-aligned in order to study the average signal waveform at various loca-
tions w.r.t. the beam particle impact. Simulations of the same setup are performed
using the MARS15 code. Both simulation and test beam results suggest that en-
ergy deposition in steel calorimeters develop over a time shorter than 3 ns providing
opportunity for ultra-fast calorimetry. Simulation results for an “ideal” calorimeter
consisting exclusively of bulk tungsten or copper are presented to establish the lower
limit of the signal integration window.
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