Trigger Systems
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e How many collisions are taking place per second - LHC?
o Approx. 4 x 107 collisions/second

e How much data does 1 event have?
o 1MB

4 x 107 collisions/s x 1 Mbyte/collision = 4 x 10
bytes/s

= 400 TB/s
Available storage — 100Pb
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Trigger Level 1 =

e Based on hardwired processors (ASIC, |

FPGA, ..)) Muon Trigger Galorimeter Trigger
e Enough buffer for 100 collisions
e Accepts max. 100kHz collision rate v
e 2.5 s maximum decision time
e Minimal reconstruction - energy in Global Trigger

calorimeter, muon spectrometer
e Reconstructs physics objects




High Level Trigger,

e Software-based ... » . ¢ Decision: Trigger Menu —
e Runs'on 40,000 computers . _“"Defined criteria
e Reads and reconstructs 121 events
e Decides which to stores > 2
s @ ‘\ s
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Necessary knowledge

[Welcome to Git (version 1.8.3-preview20130601)

Run 'git help git' to display the help index
Run 'git help <command:' to display help Fm spec'iﬁ‘c commands .

$_git clone https://github.com/msysgit/git.git

iCloning inte 'git'.

remote: Counting objects 177468, done.

remote: Compr ess‘mg objects: 100% (52057/52057), d

remote: Total 177468 (delta 133396), reused 166093 (de'lta 123576)

Resolving deltas: 100% (133396/133396), done.
IChecking out files: 100% (2576/2576), done.
$ cd git

$ git status
# On branch master
nothing to commit, working directory clean

Receiving objects: 100% (177468,-'17?468) 42.16 MiB 1.84 MiB/s, done.

ger/TriggerCommon/TriggerMenuMT/pythan/

s Python Help

s import TriggerType,
from AthenaCommon.Logging import logging
log = logging.getLogger ( )

class

0, customGRL= , release= ):

APT development (Pyt




Our TriggerAPl journey

—,

Switching type
Flag -Enums

Listing muons
unprescaled triggers -
2018 - heavy lons
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Data Analysis — gluino masses

import json

with ('/afs n
data = json.load

as json file:

(json_file)

experiments= (data) o

mmaxforlife = {

}

for exp in data:

mmaxforlife[datalexpl ['1c

for exp in data: @

if datalexpl['CLs']1<=0.05

mmaxforlife[data[exp] ['loglifetime’]]= ( (data[exp] ['mgluino']), mmaxforlife[data[exp]['loglifetime’]])

lifevals= (mmaxforlife)
for life in mmaxforlife:

if 1ife!=100000:
print ("For the gluino with a CLs walue under 0.5 and a lifetime of: "+ (life) + " the maximum mass value is " + (mmaxforlife[life]) )



the maximum mass valug
aximum mass value isg
aximum mass value isg
aximum mass value isg
aximum mass value isg
-10 the maximum mass value
1.0 the maximum mass wvalue
the maximum mass valus
2.0 the maximum mass wvalue
the maximum mass valus
aximum mass value is

lifetime
lifetime
lifetime
lifetime
lifetime
lifetime
lifetime
lifetime
lifetime
lifetime
lifetime

a 0.5
a 0.5
a 0.5
a 0.5
a 0.5
a 0.5
a 0.5
a 0.5
a 0.5
a 0.5
a 0.5
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Unprescaled muons triggers — 2018 — Heavy lons

Python script for Heavy lons

Edit Options Buffers Tools Python Help
TriggerMenuMT.TriggerAPI.TriggerAPI import TriggerAPI
TriggerMenuMT.TriggerAPI.TriggerEnums import TriggerPeriod, TriggerType

X =TriggerAPI.getLowestUnprescaled(TriggerPeriod.y2018, TriggerType.mu)

print (x)
/ / /O\ ~ \ //O\ L
B ' -
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"HLT 3mu6’,

"HLT mu20 ivarmedium mu8noLl',

'"HLT 3mu6é msonly’,

"HLT mu22 muSnoLl',

'"HLT mul3 mul3 idperf Zmumu',

"HLT mu6 dR11 mu20 msonly iloosems muénoLl dR11 msonly',
"HLT 4mu4’,

'"HLT 2mul4’,

'"HLT mu20 2mu4noLl’,

"HLT mu60 Oetal05 msonly’,
'"HLT mu80 msonly 3layersgC',
"HLT mu26 ivarmedium',

'HLT muS0'

|




class TriggerType(IntFlag):

el single
el multi
mu single
mu_multi
j_single
Jj_multi
bj single
bj_multi
tau_single
tau multi
g single
g_multi
xe

ht

mu bphys
exotics
afp

upc

ucc
minbias

auto ()
auto ()
auto()
auto ()
auto ()
auto ()

= auto()

auto ()
auto ()
auto ()
auto()
auto ()
auto ()
auto ()
auto()
auto ()
auto ()
auto ()
auto()

= auto()

= el_single

mu single
j_single
bj_single

= tau single

g single

el multi
mu multi
J_multi
bj_multi
tau multi
g multi

grlbase = "/cvmfs/atlas.cern.ch/repo/sw/database/GroupData/GoodRunsLists/"

y2018grlpath = grlbase+"datal8 13Tev/20181105/datalf 13TeV.periodAllYear DetStatus-v102-\
pro22-04_Unknown PHYS_StandardGRL_All Good 25ns_Triggernol7e33prim.xml"

y2017grlpath grlbase+"datal? 13Tev/20180619/datal7 13Tev. periodAllYear DetStatus-v9%-p\
ro22-01 Unknown PHYS StandardGRL All Good 25ns Tr1ggernul?e33prlm xml"

y201égrlpath grlbase+"datalﬁ 13Tevf°01501”9fdat316 13TeV. perludﬁllYear DetStatus-vB9-p\
ro21-01_DQDefects-00-02-04_PHY tandardGRL A1l d 25ns.xml"

y2015grlpath grlbase+"datalJ 13Tevf°0170619fdatalJ 13TeV.periodAllYear DetStatus-vB89-p\
ro21-02_Unknown PHYS StandardGRL_All Good 25ns.xml"

y20171lowmugrlpath = grlbase+"data17 13TeV/°013011?/data17 13TeV.periodN DetStatus-v98-pr\
021-16 Unknown PHYS StandardGRL All ¢ 25ns ig

y201810wmugrlpath grlbase+"data19 13TeV/“0130530/data19 13Tev periodG4J MERGED PHYS St\
andardGRL_All ¢ 5ns_ignore GLOBAL_ LOWMU.xml"

y2015 HI Pbe path grlbase+"datalJ hi/20190708/datal5 hi.periodAllYear DetStatus-v105-\
pro22-13 Unknnwn PHYS HeavyIonP All Good_tolerable LlLALml,cnnflgHatBLID xml"

y2016 5Tev pr path = grlbase+"data16 hlp/“DIQDTUEIdatalﬁ hlpJTeV perlndﬂllYear DetStatu\
5-v105-pro22-13 Unknown_PHYS HeavyIonP All (

y2016_8TeV pr path = grlbase+"datalf ] hi /20190708/datale_hip8TeV.periodAllYear DetStatul
5-v105-pro22-13_Unknown PHYS HeavyIonP_All Good.xml"

y201?7H17XeXe4path grlbase+"datal’ hi/20180706/datall _hi.pericdAllYear DetStatus-v105-\
pro22-13 Unknown PHYS StandardGRL All Good.xml"

y2018 HI PbPb path = grlbase+"datalf hi/20190731/datal6 hi.periocdillYear DetStatus-v106-\
pro22-14 Unknown PHYS HeavyIonP All Good.xml"







Bjet combined items: ["HLT 2j25 gsc45 bmv2cl070 split xe80 mht L12J15 XES55', 'HLT 3j15 gsc35_
 bmv2c1077_split xe60 mht L13J15.0ETA25 XE40', 'HLT j35 gsc55 bmv2cl050 split ht700 L1HT190-J1
555.ETA21', 'HLT j60_gscl00 bmv2cl050_split xe80 mht L1XE60', 'HLT j80 bmv2cl050 split xe60 L

12350 _XE40', 'HLT 2335 gsc55 bmv2c1050 split ht300 L1HT190-J15s5.ETA21']

Ele combined items: ['HLT e70_ lhloose nod0 xe70noLl', 'HLT e5 lhmedium nod0 mu4 j30 xe65 pufi

t_2dphil0_LIMU4 XE60', 'HLT e5 lhvloose nodo  mud j30_xed0 puf1t 2dph110 L1MU4 J30_XE40_DPHI-J

20s2XE30"', 'HLT_Ze12_1hloose_nod0_mu10' 'HLT_muZ0_mu8noLl_eQ_lhvloose_nodO' 'HLT_muZO_muSno

Ll e9 lhvloose nod0 L1EM7 _MU20', 'HLT el2 lhloose nod0 2mul0', 'HLT 2e5 lhvloose nod0_j40_xe7

0 puflt 2dph110 L1XE60' THLT . 265 | lhvloose nod0 340 xe70 _pufit . 2dph110 L1340 XESO DPHI-J20s52X

E50', 'HLT el7_ lhmedium nod0 . ivarloose tau25 _mediuml tracktwo L1DR- EM15TAU12I- J25', 'HLT - el

lhmedlum_nodo_lvarloose_tau2S_medluml_tracktwo_LlEMl5VHI_2TAU121M_4J12' 'HLT el7 lhmed].um no

d0_ivarloose tau25 mediuml tracktwo', ' HLT_e24_lhmedium_nod0_ivarloose_tau35_med1um1_tracktwo

', "HLT e5 lhloose nod0_j50 xe70 pufit 2dphil0 L1J40 XE50 DPHI-J20s2XE50', 'HLT e60 etcut trk

cut L1EM24VHIM xs30 j15 perf xe30 6dphil5 mt35', 'HLT e60 _etcut_trkcut ! L1EM24VHII ]15 perf xe

60 _6dphil5 mt35', 'HLT_eS_lhloose_nodO_j40_xe70_puf1t_2dph110_L1XE60' 'HLT e24 lhmedium nod0

_L1EM20VH_g25 medium', 'HLT e25 mergedtight g35 medium Heg', THLT e25 mergedtight ivarloose g

35 medium icalovloose Heg', 'HLT e28 lhtight nod0_ivarloose j150 boffperf split j35 boffperf

split', 'HLT e28 lhtight nod0 ivarloose j150 boffperf j35 boffperf', 'HLT e20 lhtight nod0_iv

arloose 3j20 LI1EM18VHI 3J20', 'HLT e28 lhtight nod0_ivarloose_j110_gscl50 ] boffperf spl].t_]lS
| gsc35_boffperf split', 'HLT e26 lhmedlum nod0 muBnoLl' 'HLT el7_lhloose nod0 mul4', 'HLT e7
lhmedium nod0 mu24', 'HLT e28 lhmedlum nodo L1EM24VHI mu8noL1 2335 boffperf spllt' "HLT e28
lhmedlum nod0 L1EM24VHI mu8noL1 S ar il gsc35 boffperf spllt' '"HLT e28 lhmedium nod0 L1EM24VHI
mu8noL1_2]35_boffperf X 'HLT_el7_1hmed1um_nod0_tau25_med1um1_tracktwo_xe50' 'HLT el7 lhmedlu
m_nodO_ivarloose__tauZS_mediuml_tracktwo_xeSO ', 'HLT 2e24 lhvloose nod0 2j15 gsc35 boffperf sp
1it', 'HLT 2e24 lhvloose nod0 2j35 boffperf', 'HLT 2e24 lhvloose nod0 2335 boffperf split', '

HLT e24 lh.med].um nod0 2g12 loose']

Lowest in at least one period: ["HLT 3j50_gsc65 bmv2cl077_split L13J35.0ETA23', 'HLT 4j15 gsc
135 bmv2c2085 split L14J15.0ETA25', 'HLT 2j15 gsc35 bmv2cl070 split 2j15 gsc35 bmv2cl085 split
| _L14J15.0ETA25', 'HLT j150 gscl75 bmv2cl070 split j45 gsc60 bmv2cl070_split', 'HLT 3350 gscé5
_bmv2c2077_split L13J35.0ETA23', 'HLT j150 gscl75 bmv2c2060 split j45 gsc60 bmv2c2060 split’',

'HLT j150 _gscl75 bmv2cl1060 split j45 gsc60 bmv2cl060 split', 'HLT 4315 gsc35 bmv2cl077 split

_L14J15.0ETA25']

Lowest j225 gsc with 100% data: ['HLT j225 gsc420 boffperf split']

Lowest j225 gsc with 95% data: ['HLT j225 gsc400 boffperf split']

Muon+jet+met items: ["HLT mu4 j90 xe90 pufit 2dphil0 LIMU4 XE60', 'HLT mu4 j90 xe90 pufit 2dp

hil0 L1MU4 J50 XE50 DPHI-J20s2XE30', 'HLT 2mu4 invml 320 . xe40  pufit | 2dph110 L12MU4 J20 XE30 D

PHI-J20s2XE30', 'HLT 2mu4_invml j20 xe60 puf1t 2dph110 L12MU4 J40 XES0']

Single muon lowest-unprescaled 2.0e34 items: [’ HLT_muZ6_1varmed1um_L1MUl4FCH', "HLT mu50_ L1MU

14FCH', 'HLT mu60_Oetal0S5 msonly LIMU14FCH', 'HLT mu80 _msonly 3layersEC_LIMUl4FCH', 'HLT mu24

_LRT d0Oloose L1MUl4FCH' "HLT mu20_LIMUSVE']

Slngle muon unprescaled 2.0e34 items: ['HLT mu26_ ivarmedium LIMU14FCH', 'HLT mu28 ivarmedium

LIMU14FCH', 'HLT mu50 LIMU14FCH', 'HLT mu60 0Oetal05 msonly LIMU14FCH', 'HLT mu60_ L1MU14FCH',

'"HLT mu80 LIMU14FCH', 'HLT mu80 msonly 3layersEC_LIMUl4FCH', 'HLT mu24 LRT d0Oloose LIMUl4FCH'

'HLT mu24 LRT dOtight LIMU14FCH', 'HLT mu20 LI1MUSVFE']




Thank you for your
attention!




