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Status of jet asymmetry study
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Jet asymmetries el
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sPHENIX is a jet detector. Jet asymmetries are good choices.
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Possible observables are, for example,
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Inclusive Jet An

Inclusive jet An (sometimes written as Alsji;(%))

IS sensitive to

"\ the initial-state twist-3 quark-gluon correlators, which are
y ¢ \ described by the Efremov-Teryaev-Qiu-Sterman function.
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Theoretical prediction for inclusive Inclusive jet An
jet An at RHIC kinematics in the measurement by STAR.
mid-rapidity.



Photon-Jet asymmetries

An measurement (PRD72(2005)054028)
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Azimuthal moment (PRL99(2007)212002)
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Inclusive jet Ay analysis

1. Learning calorimeter data and jet with MC data
2. Real data analysis

3. Comparison with MC data



Exercise with MC data
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Reconstructed jet object in MC data Reconstructed jet object in MC data

https://github.com/sPHENIX-Collaboration/macros/blob/master/common/HiJetReco.C
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As sPHENIX documentation is terrible, just collecting information is quite important.
Catching up what has been done in the Jet topical group is also a good starting point.



Jet validation and Jet_reso.C in analysis repository
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https://github.com/sPHENIX-Collaboration/analysis/tree/master/JS-Jet/JetValidation

Jet validation and Jet_reso.C in analysis repository
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Jet validation and Jet_reso.C in analysis repository
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What was done in the last 2 weeks...

* The difference of truth/reconstructed jet energy shown in the last meeting was not small.
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| should understand it.
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Understanding Jet Performance
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Virginia Baliley,

sPHENIX Analysis Software Tutorial, Oct. 2023.



https://indico.bnl.gov/event/20677/

Comparisons b/w HlJetReco and JetReco macros

 Data: MDC2 run21 type 12, no pileup  The same cuts as last meeting’s were applied:

- l.e. p+p with O mrad crossing angle for jets with pr - pT1,reco>1GeV

- 300k 10k events « If | had time... - 10 = prtruth = 100 GeV/c
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Mean = Jet Energy Scale (JES) 10

Virginia Balley,
sPHENIX Analysis Software Tutorial, Oct. 2023.

The worse agreement is probably due to the pT selection.


https://indico.bnl.gov/event/20677/

Jet/Towerlnfo/G4Hit

towards the discrepancy of truth/reconstructed energy of jet

 Data: MDC2 run21 type 12, no pileup  The same cuts as last meeting’s were applied:

- l.e. p+p with O mrad crossing angle for jets with pr - pT1,reco>1GeV

- 100k 10k events « If | had time... - 10 = p1,tuth = 100 GeV/c
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Ereco, Hcals = Ereco,iHcaI + Ereco,oHcaI (GeV)
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It’s maybe too much detailed for inclusive jet An analysis, but we use such information eventually... 13



Real data analysis

» Official DST productions

- | made list of nodes in the official DSTs in the sPHENIX wiki
- Root dir: /sphenix/lustre01/sphnxpro/physics/slurp

- Which one should | use?
> calobeam
> calophysics
> caloy2fitting + maybe this one as Towerlnfo is available

* Another DST productions

- Root dir: /sphenix/lustre01/sphnxpro/production

- sub directory: run2pp/physics/
> ana462_2024p010_v001
> ana468_2024p012_v001

Muhammad Shahid 09:50

| think it would be good to start with the skimmed DSTs, I'm
starting with them as well. These are the same ones | began
working with in December and then paused, and they can be

found here:

/sphenix/lustre@l/sphnxpro/production/physics/run2pp/
caloy2jetskimmed/

Great starting point!

Build anad430_2024p007 [edit | edit source]

DST_CALO_run2pp_anad430_2024p007 [edit| edit source]

DST: /sphenix/lustre@l/sphnxpro/physics/slurp/caloy2fitting/anad430_2024p007/run_00045100_00045200/
DST_CALO_run2pp_anad430_2024p007-00045142-00033.root
List of Nodes in Fund4AllServer:
Node Tree under TopNode TOP
TOP (PHCompositeNode)/
DST (PHCompositeNode)/
MBD (PHCompositeNode)/
MbdOut (IO,PHObject)
MbdPmtContainer (I0,PHObject)
GLOBAL (PHCompositeNode)/
MbdVertexMap (IO0,PHObject)
GlobalVertexMap (I0,PHObject)
GL1 (PHCompositeNode)/
GL1Packet (IO,Gl1Packetv2)
ZDC (PHCompositeNode)/
Zdcinfo (IO,PHObject)
TOWERINFO_CALIB_ZDC (IO,PHObject)
CEMC (PHCompositeNode)/
TOWERINFO_CALIB_CEMC (IO,PHObject)
CLUSTERINFO_CEMC (IO,PHObject)
Sync (I0,SyncObjectvl)
EventHeader (I0,EventHeadervl)
HCALIN (PHCompositeNode)/

TOWERINFO CALIB HCALIN (IO,PHObject)
HCALOUT (PHCompositeNode)/
TOWERINFO_CALIB_HCALOUT (IO,PHObject
RUN (PHCompositeNode)/

MBD (PHCompositeNode)/

MbdGeom (IO,PHObject)
CEMC (PHCompositeNode)/
TOWERGEOM_CEMC (IO,PHObject)
HCALIN (PHCompositeNode)/
TOWERGEOM_HCALIN (IO,PHObject)
HCALOUT (PHCompositeNode)/
TOWERGEOM_HCALOUT (IO,PHObject)

RunHeader (I0,RunHeadervl)

Flags (I0,FlagSavevl)

CdbUrl (I0,CdbUrlSavevl)

PAR (PHCompositeNode)/

14


https://wiki.sphenix.bnl.gov/index.php?title=Nodes_in_official_DSTs

Runs

* A good(-looking) RHIC fill was randomly picked.
* Runs:

- 50031

- 50032

- 50033

- 50034

- 50036

- 50045

- 50046

- 50047

- Condition: stable data taking. INTT was in the streaming mode only run 50032. 50045 was very
successful long run, which was for 1 hour.

15



QU iCk I 00 k Cut:

« nothing or #jet # 0
* All jets in events, taken everything even if they look junk, were checked.

jet_num
3
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#jet/event
No cut applied



« nothing or #jet # 0

QU iCk I 00 k Cut:

* All jets in events, taken everything even if they look junk, were checked.

jet_num jet_num {jet_num!=0}
3
><|1|(|)| L A L L [T Entries 1195671 (TTT T[T [TTTTTTT] [TT T T[T T T[T ITT[TTT] [T Entries 901328
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#jet/event #jet/event

No cut applied Events with #jet/event = 0 are removed.



Quick look

* All jets in events, taken everything even if they look junk, were checked.
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Events with #jet/event = O are removed.

Cut:
« nothing or #jet # 0

jet_num:event
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Quick look

* All jets in events, taken everything even if they look junk, were checked.
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Events with #jet/event = O are removed.

Cut:
« nothing or #jet # 0

jet_num:event
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Quick look

* All jets in events, taken everything even if they look junk, were checked.

* Kinematics of all jets
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Quick look cut:

{ * nothing
* All jets in events, taken everything even if they look junk, were checked. |
$
* Kinematics of all jets
E o mass
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Quick look Cut

{ * nothing
* All jets in events, taken everything even if they look junk, were checked. }
* Kinematics of all jets \
E o mass
10 = 1wg- comes from the jet — ......... El
10°E E wgr  trigger condition - E
Jets with negative energy are 2 ol . g F B 2 .
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Quick look Cut

{ * nothing
* All jets in events, taken everything even if they look junk, were checked. }
* Kinematics of all jets " f '
E o mass |
0 = vl comes from the jet <4 10 LR
10° - = g trigger condition - 10 E
Jets with negative energy are 2 oL _ i - 2wk _
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Quick look out

e pt> 10 GeV/c

* All jets in events, taken everything even if they look junk, were checked.
 Kinematics of all jets
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Quick look: Leading/Subleading jets | .

Leading or subleading jet

* >50 jets/event is too many. It’s good to see the kinematics of leading/
subleading jets (jet with the (2nd) highest energy).

E P
E T o

o)
o

hist_2d_e

hist_2d_pt

Esubleading (GeV

E ] 2)( 1 05 " "lhist_2d_e_px g E H 2)( 1 05 " Tlhist_2d_pt_px
45 ; _; Entries 1195671 1 05 §_ Lead I n g JetS _§ Entries 1195671 & 45; —;E”t”es 1195671 1 O g- Smal I bu m p by th —§ Entries 1195671
: _: M::X 1'613 E _ . . EMean 2.537 o - _:M::X 1'287 E r) JMean 1978
40: 1 " 2><10j il SUbleadlng Jets Thist_2d_e_py §4OZ g 2)(10211 . et trlgger Condltlon 7 hist_2d_pt_py
- 1 o - 2 T 1 4 10 I .
351 — E 10% 10 = | Entries 1195671 S 351 — 3 1O'E 10 - Lead|ng JetS | Entries 1195671
- 4 1 8 H o Mean 1.613 e - . : 8 S bl d I I -t o Mean 1.287
30f- — e 2x10°F H 30F =N 10&) 2><103 - ubleading jets|
n 1 3 10° [ E n 13 10° E
5[ = : - 25[ - .
- 1410 2x10° - - 1410  2x10° i
20 gl = 10 ><102 . - 201 - 3 10 x10 -
1SE 1 10° 50 1 15¢- 410 20 ]
10 = 10 E 10~ E 10 E
- " 19 10 - - 18 10 :
5:_ T R e — 2 - I G — 2 _
- : - ) = ; L] L L _ 1 = - o - N 1 |-|" =
__ " ; : |||||||||.E||||§||||§||||§||||_ 1 510—1 ||||||,HH”||||| |_|||-||-|||-||||-||||1: i . ; . ||"||§||||§||||§||||§|||| 1 510_1 11 ||-||||||||||||-||-||||||1:
O 5 10 15 20 25 30 35 40 45 50 X 0 10 20 30 40 50 0 5 10 15 20 25 30 35 40 45 %O X 0 10 20 30 40 50
B ading (GEV) E..qng (GEV) P eading (GEV/C p.  (GeVlc)
eading ea '”9 T,leading

25

-20 0 20 40 60 80 100 120 0 5 10 15 20 25 30 35 40 45 50
E (GeV/c?) p, (GeV/c)



Summary

* Jets are useful tool for the study of proton structure.
* |I’'m currently working on inclusive jet AN analysis. My goal is y-det asymmetry.
* The analysis was started from looking into MC data. Some analysis has been done.

* | moved to the real data analysis. Currently, the skimmed DSTs prepared by the Jet topical group,
which contain calorimeter data, reconstructed jets with pT cut of >10 GeV/c, MBD vertex, and
trigger information, are used. truth jet, Reconstructed - Truth ¢

. 5 100 GeV 10000 rp e ]
 Some quick looks are shown. < Pr< © R —

- Gaus( o) b | o
-+ Gaus(l’, p, ©) ] uuuuuuuu

8000 _ ....................... ....................... ................. [ [ .............. ﬁl,:;:;,v

Entries

0000000

A

8000 T
S ] G

reco jet |, :
> 1 GeV
pT (e;/]I'CCO,l ¢

3 ) 2 4 : : : :
. 'n,.". ) 4 2000 _ ....................... ........ "" ........ ............ .......................

- : 1\ 0¢=005rad
4000 ....................... ............. ’ ....... » IZZEMcaltO\NeI’S

Min( AR:) < 0.3 ta

Truth jet — Reconstructed jet matching




