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Trigger level analysis for measurement of Higgs couplings at LHC
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In order to establish fundamental understanding and technique to build up
the trigger level analysis on the Higgs coupling constant measurement at LHC, physics analysis and
development on FPGA application including data transferring technique are carried out. On the
physics analysis, observation of Higgs decays into a pair of b-quarks has been established and
precision measurement on Higgs couplings have been performed. On FPAG application, DSP utilization
for real time data processing with latency control and efficient way to control FPGA system have
been established. In addition, new optical data transmission devicees have been tested with
designing a custom-made mezzanine card, which is critical item to realize trigger level analysis to
collect all information into a FPGA.

With these achievements, all basics to design and build the trigger level analysis for Higgs
coupling are established.

LHC FPGA
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[1]“ Observation of the H-bb decays and VH production with the ATLAS detector” , Aaboud M., Enari. Y et.

. (The ATLAS collaboration), Phys. Lett. B 786 (2018), 59.
[2]* Measurement of the Higgs boson decaying to b-quarks produced in association with a top-quark pair in
pp collisions at sV =13 TeV with the ATLAS detector” , ATLAS Collaboration, ATLAS-CONF-2020-058
[3]¢ Measurement of the properties of Higgs boson production at sv =13 TeV in the H-y y channel using 139
fb—1 of pp collision data with the ATLAS experiment” . ATLAS Collaboration, ATLAS-CONF-2020-026
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