New trigger for ORCA

M. de Jong



Introduction (1/3)

Report by Jannik (and others) that for ORCA,
a (relative) large number of LO hits is observed
compared to number of L1 hits

e See also Analysis
e-logentry T

— ARCA muon-CC
—— ORCA elec-CC
— ORCA muon-CC
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http://elog.km3net.de/Analysis/143

Introduction (2/3)

 Shower trigger based on a mix of L1 & LO hits
e Total rates

— R;, = 300 MHz

—R,; = 2MHz
e Typical time window

— AT = 100 ns

R, o X AT > 1




Introduction (3/3)

size of shower
(much) smaller than
size of detector
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Algorithm (1/4)

e Build 1D array of time sorted L1 hits

— Total L1 rate in detector
e R, = 115X 18 x 1 kH = 2 MHz = AT;,= 0.5 us

e Build 2D array of time sorted LO hits
— organised by module index"

— Total LO rate per module
* R,p=31X5kHz =2=150kHz = AT (= 6 us

TIndex refers to position of module in detector data structure



Algorithm (2/4)

* Module mapf
— list of modules within maximal distance
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T see <Jpp>/examples/JDetector/IModuleMapper
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Algorithm (3/4)

e maintain hit iterator for each LO frame

 increment hit iterator until hit->getT() >=T_._

TN .
time —
Tmin Tmax i’ | L1- |.0| = I:)max
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Algorithm (4/4)

clusterize( .., .., JMatch3G)




JTriggerMXShower

e parameters (with default values)

triggerMXShower.enabled
triggerMXShower.numberOfHits
triggerMXShower.DMax_m

triggerMXShowerTMaxExtra_ns



CPU® usage (1/2)
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o Intel(R) Core(TM) i5-4570 CPU @ 3.20GHz



CPU® usage (2/2)

Level Live time CPU time Ratic?
[ms] [ms] CPU/Live
calibration 100 65 <1
LO (sort) 100 800 8
L1 100 25 <1
Wi 100 70 <1
Time slice router 100 100 1
Trigger 100 400 4
Total 100 1460 15

 Intel(R) Core(TM) i5-4570 CPU @ 3.20GHz
Random background as a function of multiplicity 5000, 500, 50, 5, 0.5 Hz, respectively



Random background
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Effective volume v,

* glec-CC
B MXelec-CC




Effective volume v,

* muon-CC
B MX muon-CC




Effective volume v,

. MX elec-CC
u MX elec-CC+background




Status & Outlook

* New ORCA trigger available

— CPU power consumption very low
— reasonable purity
— improved efficiency

— input parameters to be (fine) tuned...



