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Physics target: Parton Energy loss

Partons deposit energy in the QGP medium.
— Jet tomography of the QGP

Jet suppression mechanism
Jet Energy loss
Quark/gluon € ////ﬁ

/N : A Ab c?l-,”. Collisional
:E?ergv deposit | @: transport coefficient AE « L
<] q = mD Xpxo
$ mp: medium mass Radiative
Neuc,ea:‘ri: p: medium density —»—Eﬁ\;f AE o L?
QGP medium | | 0: Cross section ———bL—=—
L: path length in QGP IQGP medium,

Jet measurements help to:
- quantify q
- understand suppression mechanism

T.Kumaoka 2023/04/13 Weekly RBRC Meeting



Study Goal: Jet v, and R,, measurement

Jet v2 measurement enable to measure the jet
suppression effect according into QGP matter shape

RAA

/é./ jet _ 1 T Nin — Nout
Res {wéneas} 4 Nip + Nout

y 4
Scattering
Nipn, Ny :Jetyield atin-plane
and at out-of-plane
999995 ~

4 Res {¢¢¢5} : Event plane resolution =

Radiation

W

___

/ Scattering dominant?

o ————— -

Radiation ' model |

> [2orlL

In-plane

ol .
f b It enables to two kinds of approach for

measuring pass length dependency of
jet suppression
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Analysis flow

———— . — ————— — —
| Raw Jet task | : Unfolding : Result
I Raw Jet inclusive (pg) *:_ . RM

[ (Already studied by other person) | RII\/I /r;;Jet Ran

Qn vector calibration|™ ) Event Plane /I/l/ |
- VOA, VOC, VOM Raw Jet inclusive (P1ocal) I I

-TPC (n<0), TPC (TI>O) I { Raw Jet in-plane (pocal) —1—
Raw Jet out-of-plane (p1ocar) ——
|

|
ik i 2

I Response Matrix (RM) I
I Jet energy scale shift I
Jet energy resolution | - JETSCAP |
Kinematic efficiency
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Event Plane calculation

Flow vector from detector measurement

Qn,x — Z w; COS ng;
[

[

(¢; : Track angle, w; :multiplicity
weight, n: Fourier order)

Event Plane

o, # of perticle

Event Plane
1 Qn
Wgp,, = —arctan 24
n nx
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Qn vector Gain calibration

Gain equalization

This part is estimated for run-by-run.
This average means the run average.
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Equalizate gain to uniform the each channel value

on the same ring.

Rhian way: As the reference value, average value of

8 ch on aring is used.

A.Dobrin way: As the reference value, the first ch

value is uesed
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Qn vector re-centering calibration

Recentring This part is esimated for run-by-run. Rhian’s way
Q'» = Qn —|{@n)|| This average means the run average. | still reproduce Alex way results
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Calibration of estimated event plane anlgle between VOC and VOA

¥, [rad]

T.Kumaoka

ALICE Pb-Pb
LHC18q
Centrality: 0-10%

12000

10000
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L
ZDC (z» 21126 m)
ZEM(z=T735m)

VZERO-C

Qnx = 2 w; COSN@;
l
l
1

Q
Wepn = - arctan Qn’y
nx

The correlation seems correct.
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Event plane angl

e resolution

<cos(n [\P?zp,n - ‘I’Ep.n])> <cos(n[‘l’i’3p‘n - \P%P.n])>

T = (cos(n[¥gp,, — ¥al))

Ideally, ¥&p,, — Wit close to 0.
In that case, R2 close to 1. S
3
3
VO sub-detector o
(b: TPC <O, c: TPC1>0)
TPC sub-detector
(b: VOC, c: VOA)

<cos(n[‘l"ép‘n - ‘PEP’ n])>

jet 1 T Nin — Nout

2= Res {yreas} 4 N;y, + Ny
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Both side TPC resolutions are matched. = It is reasonable.
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Background p; distribution (ordinary way)

In HIC, a huge number of particles are produced.
— Signal jets are reconstructed with the background particles.

' —Estimate background p; density (p) except for jet area to subtract
the background from the signal jets

» p = median(pr;/A;) A :clusterarea, i: cluster id

background p; for centrality . . _ .
p is considered uniform and determined

o ALICE Pb-Pb
= working in progress event by event
— subtract the background from each jet

»

/i = 5.02 TeV

jet _ et
pT,corr _ pT pA

A :jet area

| |IIIJ\\I\ S S A
0 40 50 60 70 80 90 100

L1 11 ‘ L1 1l
0 20 3
Centrality (%)

% 1
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Local background p; estimation

The soft particle background is not uniform for
azimuthal angle ().

—>The background calculation should take the ¢
dependency into account.

The local rho is estimated using tracks except
the leading jet nregion. (Because of the statistic
problem, it includes the sub-leading jet region.)

In this analysis, a following equation is used.

Pen(®) = po x (142 {505 cos(2[p — P ]) + 55 cos (3o — Prrs)) } )

Wep, and Wgp 3 are calculated by the Qn vectors.
And pp, v9°%, and v3PS are fitting value.

g Leadlni Jet Area

Remove This Area for bkg estimation

>
o [rad]

b/nen] ¥/

Background track
p; distribution

Pen (#)

2 [GeVid]

@ [rad]

T.Kumaoka 2023/04/13 Weekly RBRC Meeting



Local background p+ results

Pen(9) = po x (1+2{v§"%cos(2[p — ¥geal) +v§" cos(3[p — Peral) }

T S
S [AuCE 0.15<p_ _ <5GeVic,In__|<0.9 S [ ALCE 0.15<p _ <5GeVic,m__|<0.9
8 | ;ﬁc|182 296623 ” (3 35/ LHC18q 296623 '
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- 301 0
| . p0(1+2V2COS(2[(')JPEP, 2])) N - p0(1+2vzcos(2[(p-‘PEP 2]))
sof- T . sh |
I 1 =ex p(1+2v,coS(3[o-¥_, 1)) 2511 | -+ p,(1+2v cos(3[e-¥_, 1)
I 1 20[—
40H L7\ 1! g
7 g ' a4 L
tg AT ! A' .b - b - rn_=
30/ \_A -
I8 ﬂl» 10—
2ol + o
o l I l l I l I l I | l I . . | . . [ . | . . . , | , ' ' I I I C | 1 1 1 I 1 1 1 1 l 1 1 1 1 | 1 1 | 1 I 1 1 1 1 [ 1 1 1 | I 1
0 1 2 3 4 5 6 0 . f 2 % d . - N
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Soft pT particle v2

p(®) = po X (1 +2 05(2[‘P — Wep2)) H V?bs cos(3[¢p — ‘PEP,3])})
= 0.15 - AucEd
Runl Lﬂ_m?c
H <Vy> - m - MN-‘I
01 B _m —O® e .
—— N
- _
| e LHC18q (my result) ]
0.05| _ @ <vo> —
@ <v3z> ]
J_ (< ——o—__p B
0 20 40 60

centrality (%)

For <v2>, LHC18q results close to Runl results untile centrality 40%, but over 50% LHC18q results become smaller.
For <v3>, LHC18q resutls mostly consists with Run1 results.
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Evaluation of background fit (6p )

RN\
Leading Jet Area,

Pen [GeV/c]

Random Cone Area

dp; is a gap between integration of
background tracks p; and integration of
background function in a random cone area.

Opr

Background track
pr distribution

N\

radq)  We expect the local rho’s 6p; should be
smaller than the median one.
o (@)]  Andin the local rho case, dp; phi dependency
\. is expected to make small.

> The Random cone is created once per event

except the leading jet region.

T.Kumaoka
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The background opT distribution

Local rho 7 ()
0 —Pch
e’ ool P o
10‘0 !
10°0
10? 4000’
30; . 2000/
o Centrality 0-10% Centrality 0-10% |
7500:HH0.‘5HH1“H‘“s"”é“”z_‘s””g‘ T S T S S S

° - Wy, [rac]

Centrality 40-50%

PN SR I RPN I RS AR I IR [ PN IR RN B
505

ALICE Pb-Pb
LHC18q
Centrality: 0-10%

ALICE Pb-Pb
LHC18q
Centrality: 40-50%

05 1 15 2 25 3 . o5_ 1. 15_ 2 _ 25_ 3 %% %0 a0 -20

1¢% - v, I [rad) 10°° -, | [rad]

10

0

10 20 30 40 S0
&, [GeVic)

As expected, the median rho has ¢ dependency and the local rho makes smaller the ¢
dependency. Furthermore, the dispersion of local rho background is more narrow than
median rho. And these same tendency is seen in the all centrality regions.
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Background pT function fit quality

- S [AucE 015<p__ <5GeVic,i_ <09
x10° & | LHC18q 296623 o
LR g =~ | Single Event — P, (P)
. S 60f it 1.7 9
1.4 Vv, V3 combined 400 o bt Centrality: 1.7 % e D
" Q | 0
Pen(P) = Po(1+2{voc08[2(P-WEp,2)] + V5COS[3(P-Wep3)]}) ... p(1+2v,c08(2l9¥,, )
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—300 40( | 4
1 ALICE Pb-Pb =3 Atk ol
. N N T
LHC1 8q —250 B !i 7 -
‘ = W,
0.8 VSnN = 5.02 TeV | 30:
—200 - 1[
0.6 20—
C | 1 1 | 1 I 1 1 1 l 1 1 I 1 I 1 I 1
— (150 0 1 2 3 4 5 6
rad
0.4 A
100
(ptrack functlon)2
0:2 50 X°= z track /(# of bins — 3)
|-
60 70 80 90
centrality # of free parameters (pg, 15, ¥3)
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Raw Jet Spectrum

Corrected Raw jet pT distribution (w/o unfolding): pt™ — p(¢)A

[~
a = ALICE Pb-Pb
©10%E LHC18q
‘ug VSnn = 5.02 TeV I
- - .. Charged jet
106F—_ "0 . R=04
:’ [ -O . Leading track cut 0.15 [GeV/c]
5
107 = O '. OUt
F 0o l. 0-10%
10 E— '_:Qo .. -&- Out-of-plane
s PN = -®~In-Plane
10°E" “Bg_ o ] 40-50%
102 = 8. {FOut-of-plane
= e I:“ON\ ..'. =O=In-Plane
10 = & .."
b ] {
= | ] | 1 ’ ' \ | | ] 1
0 50 100 200 250
[GeV/c]

Tch jot

Out-Plane jets are more suppressed than In-plane ones for each centrality.
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Raw jet v2 (R=0.4)

ot ol & Centrality [%] | | ALICE Pb-Pb
UJ2 = meas\ A - il
Res {¢5%**} 4 Nip + Nout W 10-30 V5NN = 5.02 TeV -
©30-50 , ,
[150-90 Antl-kT Charged ]et
15 R = 0.4, In,l<0.3
' Leading track cut
—l— 0.15 [GeV/c]
e — g ——
1 —iE— . . ——
—.— (] +
+ i |
05 o —+—_,,_ _+_ -
——O— —(— — - -
—— g | |
s . : b—
—— D G
=g |
o -
I 1 | | | ] | | l | 1| ’ | | 1 ‘

20 30 40 50 60 70 80 90 100
Preniet [GeV/(]

- Jet v2 distribution peak point become smaller as centrality becomes larger.
- The peck amplitude become larger as centrality becomes larger.

T.Kumaoka
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Raw jet v2 (R=0.2)

’Ujet o 1 T Nin — Nout
2 R meas\ A
es 4 N; N, :
5%} 4 Nin + Nout Run1l Result (centrality ?)
B 04__ _:l:_ a 0.4 B T T T T T T T T T T T T T T ]
D | e - = B —= p_(¢) subtracted i
03[~  —e— == | ‘€ i —®— (p) subtracted ‘
- + O 4 <+ | o= S : . (P) -
m e —— == o B ]
- —— = 0.2 - - . u . E
0.2~ _+_ = ?—I —— o} - o .- ' + + + I ‘ i
L -C B 1 ]
—o— =+ - ™ 0.1 i o + n ]
- ALICE Pb-Pb s g W +_ B DR . B
0.1 /5yy = 5.02 TeV ‘L- : * + .
[ LHC18q (1/4 data) 1 —— OF----- ]
| Working in progress : B ]
B Centrality [%)] —0— i i
O_Anti-kT Charged Jet :(1);)1 go 1 0 1 C 1 | 1 1 1 | I I 1 | 1 1 1 | 1 1 1 | 1 ]
~ R=0.2, INg<0.7 - -0.
— Leading tréék cut ©30-50 + 20 40 60 89’1 jet 100
- 0.15 [GeV/] [150-90 =t~ ch, je
_l Ll 1 l ) I - l ) I - l J I l ) I - [ Ll l 1 —— l | —— ] l Ll IITI pT (GeV/C)
10 20 30 40 50 60 70 80 90 1 Oé%o"

T, jet

Value of jet v2 is close to Run1l results. And the shape around 20 — 40 GeV/c is also similar with Run1 results.
-> Need to increase statistic. (remain LHC18q 3/4, LHC18r, Semi-Central, Central)
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Compare With w/ and w/o bkg subtract

> : ALICE Pb-Pb Anti-kt Charged jet Eg"' 3 [ ALICE Pb-Pb Anti-kr Charged jet
| LHC18q R=0.2, INel<0.7 L= - LHC18q R=0.2, INel< 0.7
0.8 V5NN = 5.02 TeV Leading track cut 0.15 [GeV/c] ~ SN =5.02TeV Leading track cut 0.15 [GeV/c] -
: Centrality 0-10% 2.5 :_ Centrality 30-50%
06— :_
i o ¢ 2:
0.4 o -
' - ’ -o. 1 5 —-_ " ==
L o o ..l;. S N T T +4
0.2[— ‘)Q* O 1= == .
- ... '.' * : [ —
- - ° "’+++++' ¥ 0-0@1 C+ T T T
. -0 0.5 Q- -
llg. © ¢ * i "'+ + + 4+
- o - 47+
_0.2 ; 0 T — == ==
- == -T™
0 pe(P) subtract -
B O d\l ¢) subtract 05 - l:}?::( d‘)))ChS(Sk))tfz(t:)ttraCt _|_
-04 — . F &
O N
Illllllllllllllllllllllllll _1—111[llllllll[llllllll[lll[llll
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Pr ch jet [GeVic] [GeVic]
T ch jet
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pT hard bin

20 bins :[5, 7,9, 12, 16, 21, 28, 36, 45, 57, 70, 85, 99, 115, 132, 150, 169, 190, 212, 235, 235e<]

7 (2] -
2 300— - € . f
3 I s 107F
O B o -
- 4] -
250|— 10 =
B 10_5:g
200 10°F
150 -
: 10_8'5_
B 5 10_9;_ LN
100~ Scale with cross 3 o
- sectionand # of  10™F
B eneration trial - Sy
50 __ g 10—11 ? f 'F,“!'l‘i [’
B 12: Gm A FH
ok ity
140 160 180 200 20 q 0 50 100 150 200 250 300 350 4oo 450 500
p, har pThard

Plot 2 bins
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Jet Energy Scale Shift

c B . c 18_
SELFFH I Centrality 0-10% 8&’;& Centrality 40-50%
_ 1 < [R1.6
B osH ANy
- 1.4
06l] 1.2
I 1
0.4H 0.8
. 0.6
0.2 | ‘. -
Wit *wt |
#.’ " : || ||'P *.}# . ®
B ® ° * °,
: H : hti”**"id--
-0.2 .
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Response Matrix (RM)

o 2507 = 250 I .
5 | Centrality 40-50% > 0 Centrality 40-50% - Centrality 40-50%
CAE o | -
Eb.'_ZOO:— gib_*- 200__ B
i —25 Z 25 i 0.7
150/~ . 150:_ I. I - 20 150/~ l! I - 0.6
I — i I . [ 1, 0.5
- —{15 | ™ a « " — 15 - = =
100—— 100 . [ 100}— | | 0.4
B u "] n ] - B | | | | | -
B O 10 - [ " om 10 i " 0.3
sof- " o P 'I_.-' o
- 5 50— " IIII u - 5 50 II - .
i E: = ._ h :. m1 . 0.1
0(;' l 'I.'slo' T '1;701 200250 © 510- ~ 00150 1 0 1 ' 0
0 0 700 750
p:'corr (GeV/c) p-‘}ocorr (GeV/C) p‘T% orr (GeV/C)
Original RM: Rebin RM Normarize RM:

Normalize the detector level value
so that the sum of each truth level bin is 1

Scaled and merge RM of each pT hard bin
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———— . — ————— — —
| Raw Jet task | : Unfolding : Result
I Raw Jet inclusive (pg) *:_ . RM

[ (Already studied by other person) | RII\/I /r;;Jet Ran

Qn vector calibration| ) Event Plane /I/l/ |
- VOA, VOC, VOM Raw Jet inclusive (P1ocal) I I

-TPC (n<0), TPC (TI>O) I { Raw Jet in-plane (pjocal) —1—
Raw Jet out-of-plane (p1ocal) ——
|

|
ik i 2

I Response Matrix (RM) I
I Jet energy scale shift I
Jet energy resolution | - JETSCAP |
Kinematic efficiency
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Train Problem

About 80% jobs stop with crash (does not specify a bad line) rrocessing 335 ot done, 3285 error, 0 active,

Trace: https://pcalimonitor.cern.ch/jobs/trace.jsp?pid=2808317260

. . 1 1 1 1 — =0, H 0, 0, 0, () 1 ino 0, 1 1 0, " P
Stderr: https://pcalimonitor.cern.ch/users/download.jsp?view=true&path=%2Falice%2Fcern.ch%2Fuser%2Fa%2Falitrain%2Frecycle%2Falien-job-2808317260%2Fstderr Site activity
Site Job eff. Al files Local files Remote files
Memory N Timing "
w. Staty Output M, CERN "
o aras Virtual virt. A Resident RSS A UIPUESEE  wan Wall A cpua oo 7 jobs (38.89% 36.35% 744 files 744 (100%)
R Max 857:5MB 463.4 MB log: 10.87 KB |41s 41s 34s “ - 5.054 MB/s 5.054 MB/s
rt;“""em oK Aa‘ 813 MB 487 MB root: 0 B 32.81ms/evt 32.81ms/evt vt 27.19ms/evt|  No
] ijﬁ? Svcgpe +65.82 KB/evt +66.86 KB/evt lego_train.root output CATANIA .
s 9.205 KB 3 jobs (16.67% 27.75% 4 files 3 (75%) 1 (25%)
— tTask @ Max |1:079GB 246.9 MB 618.6 MB 155.2 MB log: 10.83 KB |43s 25 !0 S i . uz . ° 3,995 MB/s 8.663 MB/s 1.478 MB/s
onnectTas! OK A |1.032GB 243.9 MB 578.7 MB 91.65 MB root: 0 B 34.65ms/evt 1.84ms/evt No
stdout | stderr V9 |164.22 KB/evt -1.601 KB/evt | +65.28 KB/evt -1.578 KB/evt  lego_train.root Y output
stats | output Slope 5.89 KB TO_RINO 3 files 3 (100%)
. Max |1:091GB 12.93 MB 626.1 MB 7.5 MB log: 14.45 KB | 44s 1s 0s 2jobs (11.11% 41.96% 4.564 MB/s 4,564 MB/s
MultSelectionTask @ oK A’: 1.044 GB 12.05 MB 726.9 MB 148.2 MB root: 6.809 KB 35.15ms/evt 0.50ms/evt vt 0.30ms/evt oK
stdout | stderr S"s | +68.76 KB/evt|+4.543 KB/evt |-0.229 MB/evt |-0.293 MB/evt lego_train.root merge dir
stats | output lope 30.44 KB 1ss 4 files 4 (100%)
) Max |1:2126GB 123.5 MB 700.3 MB 74.2 MB log: 17.33 KB |54s 11s 465 10s 1 jobs (5.556% 7.901% 573 MB/s 0.573 MB/s
JetFinder_charged_AKT_04 @ oK A“} 1.161 GB 119.5 MB 796.8 MB 69.88 MB root: 0 B 43.63ms/evt 8.48ms/evt |36.79ms/evt 8.10ms/evt oK - .
stdout | stderr Sl o[ +70.1KB/evt | +1.333 KB/evt |-54.64 KB/evt +0.176 MB/evt lego_train.root 84.32% merge dir
stats | output lope 39.93 KB JINR 7 files 7 (100%)
) . 1.208 GB 119.5 MB 695.9 MB 69.83 MB log: 17.32 KB |55s 11s 46s 11s 1 jobs (5.556% 41.69% "
JetFinder_charged_KT_04 @ oK A |1:16GB 118.6 MB 659.3 MB -67.58 MB root: 0 B 44.15ms/evt 9ms/evt 37.19ms/evt 8.50ms/evt oK 4.287 MB/s 4.287 MB/s
stdout | stderr SVCQDC +69.34 KB/evt +0.575 KB/evt |+70.5 KB/evt |+0.298 MB/evt |lego_train.root 84.25% merge dir
stats | output 39.94 KB KOSICE H o
Max |1:226 GB 18.46 MB 1002 MB 307 MB log: 18 KB 54s - 465 - 1 jobs (5.556% 2 files 2 (100%)
RhoNewTask2018 @ oK A [1:173GB 13.88 MB 941.6 MB 282.3 MB root: 6.809 KB|43.77ms/evt -0.37ms/evt /t-0.16ms/evt|  OK & 6.157 MB/s 6.157 MB/s
S:dtwi | SEGe'tv S‘cgpc +70.28 KB/evt +0.94 KB/evt |+71.02 KB/evt +0.52 KB/evt lego_train.root merge dir
stats | outpul 42.57 KB
NIHAM ] o
Max 1399 GB 54.08 MB 896.8 MB -180.3 MB log: 161.2 KB |1m 13s 9s 8s N = 39.99 32 files 32 (100%)
RawJetSpectraWithEventPlane2021_R04PtCuts @ oK Ao |1.344 GB 55.7 MB 954.9 MB -56.56 MB root: 338.4 KB 59.18ms/evt 6.93ms/evt t 6.67ms/evt oK 1 jobs (5.556%) 270 8.484 MB/s 8.484 MB/s
s:ﬂtoui | Stdé't' Svcgpc +69.98 KB/evt -1.632 KB/evt -0.117 MB/evt |-0.363 MB/evt lego_train.root merge dir
stats | outpuf 48.81 MB
ORNL "
. 1.399 GB 575.4 MB 895.8 MB 432.4 MB log: 161.2 KB  1m 14s 33s im 3s 29s A 11 files 11 (100%)
F:;“ '[”‘""m ox x‘"x 1.345 GB 564.7 MB 905.4 MB 418.4 MB root: 338.4 KB 59.78ms/evt 26.98ms/evt 50.67ms/evt 23.48ms/evt  OK 1 jobs (5.556% 54.39% 5.747 MB/s 5.747 MB/s
S o:tpﬁzf SLQDC +66.15 KB/evt +0.332 KB/evt +66.76 KB/evt -98.57 B/evt lego_train.root 84.76% merge dir . :
48.81 MB
Train file generation ox RRC_KI_T1 o 7 files 7 (100%)
neration | tput j 9 .
generation log | outpu 1 jobs (5.556% ° 5.762MB/s  5.762 MB/s
R AliPhysics: :VAN- 3_02-1 /ahce/data/zols/mc18q/00029567upassz/AoDzs2/PWGJE/Jets,EMC,PbPb/se}a,zozzozzz-1707- 23 4 19 10:22 1m47s 2.042MB g# 810 (99.51%)
e /ahce/‘da:a/zo18/LHC1eq1000295668rpass3/AODz5z,'PwGJE/Jcts,EMC,Pbe/se}s,zozsozzz-1707- 28 19 5 19 9.003 MB Z# 4.982 MB/s
: — - TOTAL 8l4files  550.3GB
e 02-1 /alice/data/2018/LHC18q/000295667/pass3/A0D252/PWGIE/Jets_EMC_PbPb/8638_20230223-1707 | 858 22 21 1 9.677 MB £ 18 jobs 35.73% 4.967 MB/s
e .“ahce,‘-‘da:a."zo18;‘LHC18q."00029s666:‘pass3,‘-‘A002s2;‘PwGJE,«'Jets,EMCJbe.ﬁSGE&,mz30223—1707- 20 13 7 6.0a2mp ¢ 552.6 GB e )
2.914 MB/s
2808317386 /ahce/da(a/zo18/LHC18q/00029s665/pass3/A002s2/PwGJE/Jets,EMc,Pbe/SGBS,zoz30223-1707- 24 10 14 21:45 5m 2.322 GB
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https://pcalimonitor.cern.ch/jobs/trace.jsp?pid=2808317260
https://pcalimonitor.cern.ch/users/download.jsp?view=true&path=%2Falice%2Fcern.ch%2Fuser%2Fa%2Falitrain%2Frecycle%2Falien-job-2808317260%2Fstderr

Job status detail

trace | 10g Ties | resubmit, 5.954 M P55, NO SWap P55 (££153 running, 35S saving, 1UU.1% UPU @ ALILEIIKKLU_KI_ | 1:ILLL, Max K55! Y11 MB, VIT: Y11 MB)
trace | log flles | resubmit (19:45 running, 6s saving, 96.66% CPU @ ALICE::CNAF::CNAF-DUE, max RSS: 795 MB, Virt: 795 MB)
: trace | log flles | resubmit, 871.8 MB PSS, No Swap PSS (21:23 running, 1s saving, 95.07% CPU @ ALICE::ISS::ARC, max RSS: 873 MB, Virt: 873 MB)
: trace | log flles | resubmit (22:52 running, 2s saving, 100% CPU @ ALICE::NIHAM::PBS, max RSS: 867 MB, Virt: 867 MB)
: trace | log flles | resubmit, 61.98 MB PSS, No Swap PSS (22:44 running, 3s saving, 99.92% CPU @ ALICE::RRC_KI_T1::LCG, max RSS: 797 MB, Virt: 797 MB)
: trace | log flles | resubmit, 837 MB PSS, No Swap PSS (20:51 running, 1s saving, 94.16% CPU @ ALICE::ISS::ARC, max RSS: 837 MB, Virt: 836 MB)
: trace | log flles | resubmit (19 24 running, 6s saving, 96.8% CPU @ ALICE::CNAF::LCG, max RSS: 882 MB, Virt: 882 MB)
: trace | log flles | resubmit, 822.1 MB PSS, No Swap PSS (23:49 running, 1s saving, 98.19% CPU @ ALICE::NIHAM::PBS, max RSS: 912 MB, Virt: 912 MB)
: trace | log flles | resubmit, 821.6 MB PSS, No Swap PSS (23:46 running, 2s saving, 99.6% CPU @ ALICE::ORNL::ORNL, max RSS: 834 MB, Virt: 834 MB)
: trace | log flles | resubmit (20:04 running, 6s saving, 96.42% CPU @ ALICE::CNAF::LCG, max RSS: 732 MB, Virt: 732 MB)
: trace | log flles | resubmit, 852.3 MB PSS, No Swap 9‘-.& (23 43 running, 7s saving, $6.51% CPU, max RSS: 960 MB, Virt: 960 MB)
: trace | log files | resubmit, 719.1 MB PSS, ‘J“ Swap PSS (20:05 running, 3s saving, 100.1% CPU @ ALICE::RRC_KI_T1::LCG, max RSS: 719.1 MB, Virt: 719 MB)
trace | log flles | resubmit, .1 MB PSS, No Swap PSS (20 58 running, 7s saving, 98.2% CPU @ ALICE::CNAF::CNAF-DUE, max RSS: 851 MB, Virt: 851 MB)
trace | log flles | resubmit, 831 MB PSS, No Swap PSS (23:13 running, 7s saving, 92.25% CPU @ ALICE::CNAF::CNAF-DUE, max RSS: 886 MB, Virt: 886 MB)
trace | log flles | resubmit, 839.8 MB PSS, No Swap PSS (23:49 running, 4s saving, 97.7% CPU @ ALICE: :KFKI::LCG, max RSS: 945 MB, Virt: 945 MB)
trace | log flles | resubmit, 725 MB PSS, No Swap PSS (23:34 running, 8s saving, 96.48% CPU @ ALICE::KISTI_GSDC::KISTI_GSDC, max RSS: 835 MB, Virt: 835 M
resubmit al

: trace | resubmit (running for 1d 19:30, 98.64% CPU @ ALICE::UPB::LCG, max RSS: 799 MB, Virt: 799 MB)

: trace | resubmit (did not run, 15.21% CPU @ ALICE::RRC_KI_T1::LCG, max RSS: 87 MB, Virt: 87 MB)

70 : trace | resubmit, 852.6 MB PSS, No Swap PSS (running for 1d 15:49, 95.13% CPU @ ALICE::ISS::ARC, max RSS: 869 MB, Virt: 869 MB)

33 1 trace | resubmit, 713.8 MB PSS, No Swap PSS (1d 1:59 running, 0s saving, 95.06% CPU @ ALICE::LBL_HPCS::HPCS, max RSS: 812 MB, Virt: 812 MB)
6 : trace | resubmit (running for 1d 15:49, 99.33% CPU @ ALICE::UPB::LCG, max RSS: 760 MB, Virt: 760 MB)

2 1 trace | resubmit (running for 1d 13:56, 20.3% CPU @ ALICE::LBL_HPCS::HPCS_Lr, max RSS: 44 MB, Virt: 44 MB)

NNNNNN
Co C0 00 O0 o0

oo

JONE (18 jobs, 18.75%)

2808317220 : trace | output dir (3:59 running, 8s saving, 22.14% CPU @ ALICE::CERN::CERN-SIRIUS, max RSS: 1.218 GB, Virt: 1.218 GB)
2808317222 : trace | output dir (2:27 running, 10s saving, 24.64% CPU @ ALICE::CERN::CERN-TRITON, max RSS: 1.299 GB, Virt: 1.299 GB)
2808317229 : trace | output dir (8:31 running, 1m Ss saving, 44.76% CPU @ ALICE::CERN::CERN-SIRIUS, max RSS: 1.845 GB, Virt: 1.845 GB)
2808317235 : trace | output dir (8:12 running, 8s saving, 44.87% CPU @ ALICE::CERN::CERN-TRITON, max RSS: 1.896 GB, Virt: 1.896 GB)
2808317237 : trace | output dir (3:59 running, 10s saving, 19.32% CPU @ ALICE::CERN::CERN-TRITON, max RSS: 1.233 GB, Virt: 1.233 GB)
2808317238 : trace | output dir (1:27 running, 58s saving, 47.25% CPU @ ALICE::CERN::CERN-TRITON, max RSS: 1.157 GB, Virt: 1.157 GB)
280831 ) 1 trace | output dir (33s running, 59s saving, 22.21% CPU @ ALICE::CERN::CERN-SIRIUS, max RSS: 85 MB, Virt: 85 MB)
2808317254 : trace | output dir (4m 16s running, 48s saving, 33.79% CPU @ ALICE::Catanla::Catanla_VF, max RSS: 75 MB, Virt: 75 MB)
2808317256 : trace | output dir (2m 4s running, 1m 26s saving, 37.43% CPU @ ALICE::Catanla::Catanla_VF, max RSS: 80 MB, Virt: 80 MB)
280831 3 1 trace | output dir (8m 25s running, 1m 39s saving, 9.913% CPU @ ALICE::Catanla::Catanla_VF, max RSS: 76 MB, Virt: 76 MB)
280831 : trace | cutput dir (1:11 running, 1m 5s saving, 8.32% CPU @ ALICE::ISS::ARC, max RSS: 1.197 GB, Virt: 1.197 GB)
2808317276 : trace | cutput dir (20m 5s running, 17s saving, 39.83% CPU @ ALICE::JINR::ARC, max RSS: 1.191 GB, Virt: 1.191 GB)
280831727 trace | output dir (5m 19s running, 39s saving, 29.61% CPU @ ALICE::Torino::Torino-HTC, max RSS: 74 MB, Virt: 74 MB)
280831 trace | cutput dir (4m 17s running, 50s saving, 53.5% CPU @ ALICE::Koslce::ARC, max RSS: 87 MB, Virt: 87 MB)

280831 ) 1 trace | output dir (44m 45s running, 27s saving, 39.56% CPU @ ALICE::NIHAM::PBS, max RSS: 1.127 GB, Virt: 1.127 GB)
280831 0 : trace | output dir (22m 15s running, 13s saving, 52.26% CPU @ ALICE::ORNL::ORNL, max RSS: 1.069 GB, Virt: 1.069 GB)
280831 3 1 trace | output dir (11m 53s running, 15s saving, 44.55% CPU @ ALICE::RRC_KI_T1::LCG, max RSS: 1.019 GB, Virt: 1.019 GB)
2808317310 : trace | output dir (2m 1s running, 51s saving, 42.12% CPU @ ALICE::Torino::Torino-HTC, max RSS: 79 MB, Virt: 79 MB)
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Test run result

https://twiki.cern.ch/twiki/bin/viewauth/ALICE/AnalysisTrains

Trai ideli

+ Checking the memory of the train before submitting

Most computing centers allow an upper limit of 8GB of virtual and 2GB of resident memory. The train testing page does not disable the 'Run train’ button in case the memory footprint is higher, because there are known leaks in the PIDresponse task that show up in the lego

tests but not in grid. Due to this you are the main responsible for enforcing the memory rule. The procedure is quite simple: .

496 3794 4456 3725 |log:63.42KB 2:03 1:59 2:02 ) )
cein o Max GB GB  GB GB |.root: 10.32 MB |1,949.72ms/evt 1,879.71mslevt 1,927.61msfevt Memory Time Consumption
Sl“m [a fwe” o A,f"‘ 481 3724 4.277GB 3.645 lego_train.root 98.87% s F PSS s
T 9 'GB GB  +8527 GB 1723MB T S :
stats | output Slope +82.88 KBlevt E’ F e

KB/evt 812000~ .

10001~
« On the 'Full train' line in the test results, check the values of the resident and virtual memory. If these numbers appear in red as in the snapshot above, you should do a more thorough investigation: £ 5°%6 0000 0sseemreTTT Tt
800—
. o Click on the 'stats’ link in the 'Full train' table cell, this will open a page showing the memory (top left) and CPU consumption 600:_
. 400~
Memory Time Consumption E < Virtual
& F 28000 “F Resid
=5000(— g f o
- 200 400 600 800 1000 1200
z F B o Events Events
E 3 T r
g‘ooo s E CPU Efficiency
r E 2
r F % E 000°0600,00°5000°900000°000%
- et =
3000 r g %
3 4000 2 o
- = © E
L - E
2000— -
1000— o Virtual - o CPU Time
r = Resident = Wall time
00'.,..1....0106...1..““...1..“1““1.““0& "“541)6“1‘056“1‘556“‘““‘1““1'“55{)6“4‘056 T o IR Ty o
Events Events

The example above shows a resident memory footprint starting from more than 4GB, with a leak of more than 200MB over 4K events. Such a train should never be submitted. Note that every 100MB beyond the limit of 2GB RSS memory translates to a considerably larger
failure rate. For this example most jobs failed (and few nodes were affected).

. o Investigate which wagons in the train are responsible, by looking on the same numbers and memory profile on their respective rows in the test report. Typically the 'misbehaved' tasks are the user ones, except the case of using PIDresponse task for meta data
sets having many children, due to a known memory leak (affecting much less the grid jobs than the test). The typical memory behavior of such trains (when the user tasks are well behaved) is shown below:
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Test local train
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g2 value for centrality
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Wide pT range of jet v2
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T.Kumaoka

Local rho [GeV/c]
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