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ALICE synchronous process

O2/FLP
(First Level Processors)

~200 2-socket Dell R740 ub-time frames. 10-20 ms

up to 3 CRU per FLP
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Central Trigger Processor
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OZ/EPN

(Event Processing Nodes)
~635 GB/s

Compressed time frames
disk storage, 360 GB/s

Calibration data JBOD, RAIN
(~25% redundancy)

Synchronous (real time processing) of
the raw data recorded by the detector
and compressed down to 100 GB/s:
Can only happen on-site EPN farm
Must keep step with the input data rate

of 635 GB/s = 2000 GPUs ] archival

Distribution of timing info, heartbeat trigger

courtesy S. Piano



ALICE data selection strategy in Run 3

Raw minimum bias pp data
i after compression ~100 GB/s

Disk
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Asynchronous reconstruction
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each PWG should suppress by 10+

v
[ Offline event tagging
- suppression for charge-jet triggers 2.5 - 10°®
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Offline data selection (skimming)

.

Disk Offline event tagging/skimming
i T concerns just pp 13.6 TeV

} - selection should provide suppression 103 =

Asynchronous reconstruction of skimmed data



Jets = bunch of collimated particles ~ hard partons

" Detection
e ~ Hadronization
hadrons @@

- Fragmentation
e partons @@ ... Credit: Eric M. Metodiev
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anti-kt algorithm
1) For all particles /, j evaluate

2 JHEP 0804 (2008) 063
A?Lj -2
and d,p = Iz

d;; = min(py.;, Py ;)

R =~ cone radius
2) Find minimal d,.j , dg
3) If dij IS the minimum — merge /i +j and goto 1)

RQ

4) d_ is the minimum — remove / from the list (final jet) and go to 1)

particle 1.

particle 2 | |
particle 3 - Eipal
particle 4 | jet

particle 5 1 : :
time flow of jet algorithm




Considerations about the charged jet trigger

Observables:

* Inclusive jets (AKT jets R=0.4 |ned <0.5, R=0.2 |ned <0.7 )
* jet substructure

* bjets, ...

- Having a separate trigger for each of them does not seem optimal
- Trigger on inclusive jets with prje: > threshold

- Use PYTHIA to test how different trigger designs affect spectra of jets



AKT jets R=0.4, Ir]JetI <0.5

_(mb ¢/GeV)

T.ch jet

do / dp

Triggered/MB

102§—

107"
107
10°
107

10°°

1

0.5

10k

Example: Performance of the trigger
AKT jets R=0.4, [N < 0.5 & prer> 30 GeV threshold

pp136T VPY’THIABM ash
AKT charged-particle jet R = 04miell <05
Tracking efficiency 80%

- — minimum bias events
1 -

Pr.enjet (GeV/C)




Example: Performance of the trigger
AKT jets R=0.4, [ni| < 0.5 & prjer> 30 GeV threshold

AKTjetS R=0.4, Ir]JetI <0.5

do / de het (mb ¢c/GeV)

Triggered/MB

0.5

Y
E ~ pT.chiet

pp136T VPYTHIABM sh
AKT charged-particle jet R = 0.4, h] \
Tracking efficiency 80%

_ —— minimum b|as evems

- —— triggered e

) Trigger:

AKT charged-particle jet A =0.4

> 30 GeV/cin mjel| <05

Trigger provides
sharp turn on
for AKT R =0.4 jets

0.9

Pr.enjet (GeV/C)



(mb ¢c/GeV)

\ch jet

do/dp.

Example: Performance of the trigger
AKT jets R=0.4, [ni| < 0.5 & prjer> 30 GeV threshold

AKT jets R=0.4, || < 0.5 AKT jets R o 2 |njet| <0.7

Triggered/MB

=
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102 L pp 136 TeV PYTHIA 8 Monash 5 E AKT charged-particle jet A= 0.2, | <07
g AKT charged-particle jet R = 0.4, h] \ <05 o 10 C Tracking efficiency 80%
10 F Tracking efficiency 80% . . [= = minimum bias events E
;" minimum bias events Trlggel’ prOVIdES u~— = triggered events ]
Lo triggered events £ e Trigger:
- ;:ng:r:;arged-particle BtAR=04 Sh arp turn on g 10 AT charged parficle let f1= 0.4 3
C =0. . ° = :
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10°F E. 3
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| : § ] ]
- - AKTR=02jets e | —>
L 1 H ° i
_ . ] in |Net] < 0.7 3 |
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05+ - o 0
l _ above threshold 8
. : =
T R R S 0
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pT,ch jet (G eV/C) pT,Ch jet (G eV/C)



Further thoughts about the charged jet trigger

We want selection which provides unbiased jet sample for wide range of jet R

* Large R jets contain small R jets in their core =
Offline selection should decide based on large jet R

* Small jets can be closer to acceptance boarder than large R jets =
Application of the usual fiducial cut on jet should be avoided

ol



9 pp ¥s=13.6 TeV PYTHIA 8 Monash (80% tracking eff.)

AKT track jets R =0.2 AKT track jets R=0.4 AKT track jets R =0.6
Impact of different

Tracks |nm| < 0.9 |"jet| <0.7 |”jet| <05 |'”jet| <0.3

172}
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. d . %
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pT,track (GGV/C) pT,ch jet (GEV/C)
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Impact of different
trigger conditions
on spectra of
tracks and jets

Ratio of [N spectra in triggered and minimum bias events

pp ¥s=13.6 TeV PYTHIA 8 Monash (80% tracking eff.)
AKT track jets R =0.4

AKT track jets R=0.2

AKT track jets R =0.6

Tracks |nm| < 0.9 |"jet| <0.7 |”jet| <05 |'”jet| <0.3

Trigger selection: B

AKT track jet R=0.4

i |<05

pf > 30 Geve

L rehet, I
50 50 50 0 50
GeV/c GeV/c

pT,track ( ) pT,Ch jet ( )



11 pp ¥s=13.6 TeV PYTHIA 8 Monash (80% tracking eff.)
AKT track jets R =0.2 AKT track jets R=0.4 AKT track jets R =0.6

Impact Of dl.ﬁ:erent 1_Track5 Tlt,ackl<0: : M| <07 o | <05 <03
trigger conditions
on spectra of

Trigger selection:
AKT track jet R=0.4
m]a‘l <05
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Impact of different
trigger conditions
on spectra of
tracks and jets

Ratio of [N spectra in triggered and minimum bias events

pp ¥s=13.6 TeV PYTHIA 8 Monash (80% tracking eff.)

Tracks |1]tmk| <0.9

AKT track jets R=0.2
|T]jet| <0.7

AKT track jets R =0.4
M, <05

AKT track jets R =0.6
|T]jet| <03

Trigger selection:
AKT track jet R=0.4

hjml <05
p. . =30GeVic
, Teniet,

Trigger selection:
AKT track jet A = 0.4
h,-ml <09

P, s 30 GeVic
, tEnEy

Trigger selection:
AKT track jet R = 0.6
I l<09

Py > 30 GeVic
PR o I

(GeV/ce)

T, track

50 "0

50

Jo; (GeV/ce)

T,ch jet

50 0

50




13 pp ¥s=13.6 TeV PYTHIA 8 Monash (80% tracking eff.)

Impact Of dl.ﬂ:erent 1_Track5 Tlt,ackl<0: : M| <07 o | <05 <03
trigger conditions
on spectra of

Trigger selection:
AKT track jet R=0.4
m]a‘l <05

0 |
L ] 1 L
tracks and jets o o o o
05+ Trigger selection: = L

AKT track jet A =04
| < 0.9
Prw o 30 GeVic

0 : . ‘ ! L ! 1 | | I 1

1

- o ® o ®

05 | Trigger selection: | |
AKT track jet R = 0.6
In_ <09
p,.. . >30GeVic
0 T ey L L L

Preferably trigger on:
AKT R =0.6 jet
[Nt < 0.9
Prehiet > threshold

T

Ratio of p_ spectra in triggered and minimum bias events

i ©
0.5 Trigger selection:
Preack > 25 GeVic
0L — .h"a.“l \09. - .
0 50 0
p (GeV/ce)
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Selection of threshold
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5 i pp Vs=13.6 TeV E
[o] =
i 10 - Minimum bias events -
10 Leading AKT R = 0.6 jetin _| < 0.9 E
10° 3
10° =
107 =
10° T E
10° 5
104 L1 | L1 | L1l | L1l | L1l | L1 ‘ Ll ‘ L1 | L1l | HENE|

0 10 20 30 40 50 60 70 80 90 100
[ (GeV/c)

jet

pr spectrum of leading AKT R = 0.6 jets in || < 0.9
= one entry in histogram per event



Selection of threshold
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Leading AKT R=0.6 jetinn_| <09 E 2 = -
: s £ C ]
10° - B o e =
- . € E : : : 3
. q o - : : _
10 R EE (] 10—3 - O S —
~ 7 S = 3
10? _—___ = é" : ‘111.‘1111 :
- - > 3 10
5 s _| E g
10 . 5 Convert the measured S =
: T ] spectrum of leading o 105
10 > E AKT R = 0.6 jets to
. - cummulative distribution | | | ;
10 L1l | L1l | L1 | L1l | L1l | L1l ‘ L1l ‘ L1l | L1l | IENE] —6 H H
0 10 20 30 40 50 60 70 80 90 100 10 EL 111 1111 | 1111 | 1111 ] 1111 1111 1111 1111 | 1111 | 111 I—
A Pr onir (GeV/ic) ~ s -~ 0 10 20 ,30 40 50 60 70 80 90 100
1 Z T p, ,, (Gevic)
_— N
Pt N leading jet P thr

events Pr chje= Pr J




Selection of threshold
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s £ - . 7
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\ eVents Pr chjee= Pt ,hr J

Selection of events with the jet prehjet > 47 GeV provides desired suppressesion (2.5 - 107)
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Selection of threshold

'-‘._E_ [ || e =
............................ AERSSRARSRRaRAS o F pp Vs =136 TeV E
pp fi- 1907V = el . minimum bias events - - ]
Minimum bias events _ o 10 = Leading AKT R = 0.6 jet in: m | < 0 9 3
Leading AKT R=0.6jetinn_| <09 3 2 E _ _ _ 3
. = B ' ' 7
— -(CU 10—2 = ................................. _g
] A S L 5
— o _— ]
EE fl_) 10° : : [T S —=
] 2 3
E » 2 ]
. % 10— I ............................... _§
o E Convert the measured 8 a8 0 SN SO OO O E
i ] spectrum of leading ST NS T SO S 25 .105%
E AKT R =0.6 jets to H"m =
- cummulative distribution - T
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10 20 30 40 50 60 70 80 90 100 10 S I..i...l....l ...... |||| ...... |||| ...... |||| T Ui ST |||| ...... |||E
Pron, (GeVic),~ s ~ 0 10 20 30 40 50 60 70 80 90 100
e 1 p. . (GeVic)
N Z nleading jet

events Pr chjec= Pt ,ir J

* Selection of events with the jet prcnjet > 47 GeV provides desired suppressesion (2.5 - 107)
e Two threshold scenario low pr threshold ~ 30 GeV downscaled

high pr threshold ~ 55 GeV not downscaled
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Downscaling of low trigger threshold

p P, probability of event with AKT R = 0.6 jet above 30 GeV
Ly 2 _-95.107° Py probability of event with AKT R = 0.6 jet above 55 GeV
D

L H D., Dy corresponding downscaling factors
l Trigger scenario for charged-particle jets in 2023
P
D, = L ch jet trhresh.  Probability Downscaling
75.10 °— Py 30 GeV 1.28 - 10* 10

Dy 55 GeV 1.26 - 10° 1
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ff

jet trigger e

Charged

Performace for 2023

High P, jet thr. (not downscaled)
Low p_ jet thr. (downscaled 10x)

A B AR BBy S S

SCTG RO

Run number



20

Performace for 2023

2] F I N
< 10° INCLUSIVE JETS 2] 10°E T T T e AR AR LR AAR RN RN
> 8 AKT R=0.2 < INCLUSIVE JETS T 10° INCLUSIVE TRACKS
g 10 <07 3 10° AKT R =0.4 =] of m <09
o II:;IUBn: 535711 o e ml <05 o 10°¢ Run: 535711
10° f —— 30 GeV theshold . g - Sl%m 535711 107 é . MB
E —— 55 GeV theshold 107 30 GeV theshold 106 F —— 30 GeV theshold
5 E - =
10 10° 55 GeV theshold e 55 GeV theshold
10* 4 3
- 10 o
10° JetR=0.2 . JetR=0.4 107 Tracks
17 s 10
1;I ol b by P L |WKLWHH 1§ | MMMJII‘}M%”H” 10?
0 20 40 60 80 10012014016018020( L L —~— 7\III‘III\|II\I|\\II‘Ill\lll\lll\lll\lll‘lll\ 1111
Tjet P ot (GEVIC) P .ok (GEVIC)

Spectra selected with the low pr threshold will be downscaled by factor of 10 after the skimming
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Factor that convertes statistics of LHC23zs pass3 QC1_sampling dataset to 2024 projection

(L2024I Lzozs)*(Nzozsl st)

trigger

leading jet pr > 30 GeV
leading jet pr > 55 GeV

leading track pr > 25 GeV
leading track pr > 35 GeV

minimum bias

Tnggerscenanofor2024

Probability

of such event

1.28 -
1.26 -

2.41e-5
7.34e-6

104
10°

Downscaling

10
not downscaled
5

not downscaled

333

Nao2s = 3.14-10" number of events in 2023
N.s number of events in LHC23zs pass3 QC1 samplig
L2023 = 9.7 pb?* luminosity from 2023
L2024 = 30 pb* expected lumi for 2024

. Suppr.
2.5e-5

. Suppr.

1.2e-5



” Projection

W
= 7
§1U 3 AKT jet R=0.4 =
E | <05 E
108 :_' Charged jet trigger events -
E -_ — MBE & Downscaling 333
: - — Threshold 30 GeV/c & Downscaling 10
10 E = — Threshald 55 GeVic & Downscaling 1
100 -, . -
10° E --" x“""-\-\. \_f
10' E ‘-"..__ \
= - 3
E - |
[ e |
10° - =
E -\\_ 3
F _‘-bs..- -
-
107 3 "".v'.-nﬁz
_\Illl\llll\l\llll\lllIII|\I\Illl\llll\llll\l‘llll_

0 10 20 30 40 50 60 70 80 90 100

@ [T
3 f
2451 H
s [
240 u
£ | d
o351 t ot |H )
cf "‘-""’“;""}*n’r“ “**ﬂliilluﬂﬂ |H| ”
gaof | |||-
o E
«cr | 1
251 -
20 -
15  — Thr55 GeV/Thr 30 GeV : -
mf— 10.027 £ 0.016 (rel erm. 0.169 %) . f
r = Thr 30 GeV/MB : ]
5? 33.244 + 0.085 (rel. err. 0.256 %) ’:
:\III‘III\‘II\\|II\I|II\Ill\lll\lll‘\ll\‘llllz
E'EO 20 30 40 50 60 70 80 80 100

P, (GoVic) Py ., (GoVIc)
inclusive AKT R = 0.4 charged jets || < 0.5:

Trigger \ pr bin  15-20 GeV  20-25 25-30 30-35 35-40 40-45 45-50

MB 1.3 M 423 k 170 k 79.8 k 40.6 k 225k 13.6 k

jet > 30 GeV 26 M 1.3 M 755 k 447 k

jet > 55 GeV

inclusive tracks |Niac| < 0.9:

Trigger \ prbin  15-20 GeV ~ 20-25 25-30 30-35 35-40 40-45 45-50
MB 315 k 89.3 k 33.4k 159k 8321 4160 2593
track >25 GeV 223 M 1.06 M 554 k 277 k 172 k

track >35 GeV

277 M 1.38 M 863 k

s for 2024

50-55
8305
277 k

50-55
1246
83 k
415 k

55-60
5373
178 k
1.79 M

55-60
1005
67 k
334 k

60-65
3616
119 k
1.19M

60-65
462
30.7 k
153 k
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Concluding remarks

* Code location:
O2Physics/EventFiltering/filterTables.h
O2Physics/EventFiltering/PWGJE/jetFilter.cxx

* High pr reconstruction = later improvements in pr resolution will smear threshold

TTT T [TT T T[T T TT[TTTT[TTTT |||||||||||||||| |||||||| "l-’_-\ ||||| |||||||||||||||| |||||||||||||||||||||||||
Tracks n| < 0.9 § 1E AKT R =04 jets j
(] F 3
Run 3 pp @ V5 = 13.6 TeV e Mgl <05 f 7
g 10 = Run3pp@ fs=136TeV Z
Run2 pp @ Vs = 13 TeV s [ RN2 pp@ f5-13TeV ]
o 102 - =
2 = 3
Tracks 3 100k % Jets N
R E
g 10°k 1
10° TR -
+'1+{+ f H*H*{* m H 1 1 0—? \xﬂ\‘\._,‘*s
||||||||||||||||||||||||||||||||||||||||||||||+||| |||||||||||||||||||||||||||||||||||||||||||||||||
0O 10 20 30 40 50 60 70 80 90 100 0O 10 20 30 40 50 60 70 80 90 100
pTJrac:k (GeVic) pT,ch jet (GeV/c)
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