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TRIGGER:

Acronyms

ACS:
ALICE:
APD:
ATLAS:
ASIC:
BGO:
BNL:
CDC:
CDF:
CERN:
CMS:
CT:
DESY:
DOIl:
EMFCSC:
FDA:
FDG:
FERMIlab:
FPGA:
FOV:
GEM:
HEP:
ICSC:
IEEE:
KeV:
LIF:
LHC:
LHCb:
LOR:
LSO:
MIC:
MRI:
NCI:
NRE:
NSS:
PAP Smear:
PET:
PMT:
PSA:
SDC:
SPECT:
SSC:
TIR:
VME:
WES:

decision box unit that should have the capability to selectively recognize within hundreds of nanoseconds, the
signals of a “good event” by analyzing a set of many signals arriving from thousands of channels at a very high
rate. The Trigger system (or “decision box unit”) must have the capability of executing a particle identification
algorithm (or First-Level Trigger algorithm or pattern recognition algorithm on pixels of images) on data
acquired at a very high rate that will be impossible to store. If all data from HEP experiments would be saved, it
would fill up every hard drive on the planet in about one day. The Trigger system has the task of selecting in
real-time the highest quality collision events (“good events”) out of many. For example, at LHC it has the task
of selecting 100 event/sec out of over 1 million event/second (or about 52 trillion event/day) generated by the
machine. (By analogy, it is like trying to identify a small detail that we call “good event” by analyzing the pixels
with a pattern recognition in each frame from your movie camera while you are watching it. The difference is
that your movie camera runs at 24 frame per second while a HEP experiment runs at 40 million frames per
second). Furthermore, because in nature these “good events” occur randomly, the “decision box” must be
capable of capturing and processing two (or more) sets of thousands of signals separated anywhere between a
few to hundreds of nanoseconds. The more efficient the decision box is in capturing and measuring very
accurately the characteristics of the possible “good events”, the less radiation is needed and the more chances
there are to recognize abnormal metabolisms.
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