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Recent Progress

- Ph.D 2nd Seminar
-> done
- FoCal trigger simulation
-> Next slides
- Modify EP calibration/Raw pT distribution
-> Merge request (local aliPhysics environment crushing…)



T.Kumaoka 2022/04/26   LPSC Meeting /6Kumaoka 3 / 4

FoCal simulation

zMake trigger by using 4 layer information 
(5 X 4 pads)
→ As Next step I will understand the pad ID 
layout and its location.

2021/04/08  RBRC Meeting
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Tree contents
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Particle kinds

Pi0 is recorded as decayed gammas
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Deposit energy for each particle

Fill  all cell’s deposit energy for each layer

eV

layer

ー Gamma
ー Electron
ー Pi-
ー Neutron

The plot show the peeks of each 
distribution are around 5-7 layer.

Gamma and Electron declease the 
deposit energy after 7-8 layer.
While hadrons are keep deposit value.  
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Geometrical expansion confirmation

Layer = 0 Layer = 6 Layer = 19
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The cell having the highest deposit energy

Fill the average energy on the deposit energy of each numbering cell

eV
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Each Particle energy fluctuation

Fill only the highest deposit energy of one cell. 

ー Gamma
ー Electron
ー Pi-
ー Neutron

MeV
It seems difficult to distingush the particles by deposit energy because these peaks are 

mostly same.

MeV MeV
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Trigger channel evaluation

Dep E

Ev
en

t 𝜋!
𝛾
≪ 1

direct/pi0 photon rateEvent rateDetermine the appropriate
threshold for each trigger logic, 
respectively.
→ Estimate the rate of the pi0 
/direct photons .
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High deposit energy distribution

pT [MeV/c]

Ev
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High deposit energy per event

ーLayer 0
ーLayer 6
ーLayer 19

ーLayer 0
ーLayer 6
ーLayer 19

ーLayer 0
ーLayer 6
ーLayer 19
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Backup Slides
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Next My work

zMake trigger by using 4 layer information 
(5 X 4 pads)
→ As Next step I will understand the pad ID 
layout and its location.

2021/04/08  RBRC Meeting
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Ken’s slide Feb.8, 2022
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My work plan

Development FoCal pi0 trigger

By using 𝜋! simulation data, making the algorithm of pi0 trigger.
Determine appropriate threshold for the limit late of FoCla 
and Estimate the purity and efficiency of the trigger

Last meeting Ken’s suggestion
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Trigger Simulation Study

Defining threshould values (ex. Energy[finally charge(ADC, TOT)], the number of cells, layers, etc
-> Check rates of triggers, purity, and efficiency by each threshold for each physics
-> Define an acculate threshold to limitaion of hardware

1. Create simulation data of Physics and BKG
2. Get each deposit energy on FoCal layers
3. Create algorithm for each physics
(ex. Over 5 pad has 15 MeV, three layers reacted)
4.   Esitmate rate, purity, efficiency

I studied Geant4 simulation of FoCal-E.
This simulation was ran by using single physics particle (γ,	𝜋!, η)
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Pi- 1000 GeV, 1 event Pi- 1000 GeV, 100 event 

If I made mistake the location of pads, I will face 
segmentation vioration
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L20, L90 estimation for each injection particle

Gamma 10 GeV
Gamma 1 GeV

Neutron 100 GeV
Neutron 10 GeV
Neutron  1 GeV

layer

L20

L90
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Neutron 100 GeV
Neutron 10 GeV
Neutron  1 GeV

layer
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Gamma 10 GeV
Gamma 1 GeV

Pi0 10 GeV
Pi0 1 GeV

Neutron 100 GeV
Neutron 10 GeV
Neutron  1 GeV
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Hit array
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Add v2 measurement
Clarify the jet suppression mechanism

R A
A

v 2

model 

data 

pT

Radiation / Scattering dominant?
→ L2 or L

Scattering

Radiation 

Radiation / Scattering dominant?
→ L2 or L

In-plane

Out-plane

Section 4.6. Measurement of charged jets in Pb-Pb collisions 59
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Figure 57: Definition of in-plane and out-of-plane in this jet vjet2 measurement.

Using the definition of in-plane and out-of-plane as shown in the Fig.57, the jet yields1

at in-plane and at out-of-plane w.r.t measured event plane can be written as:2

Nin =

∫ π
4

−π
4

dN

d (ϕjet − ψmeas
n )

d (ϕjet − ψmeas
n ) +

∫ 5π
4

3π
4

dN

d (ϕjet − ψmeas
n )

d (ϕjet − ψmeas
n )

Nout =

∫ 3π
4

π
4

dN

d (ϕjet − ψmeas
n )

d (ϕjet − ψmeas
n ) +

∫ 7π
4

5π
4

dN

d (ϕjet − ψmeas
n )

d (ϕjet − ψmeas
n )

(52)

Considering only Fourier coefficient of 2nd-order harmonics, the integrals can be evalu-3

ated as:4

Nin = a
(
π + 4vjet, obs2

)

Nout = a
(
π − 4vjet, obs2

) (53)

where, Nin, Nout are the jet yield in each pT bin. a is a constant for a normalization.5

Using the Eq.53, eliptic azimuthal anisotropy of jet, vjet2 , is calculated as:6

vjet2 =
1

Res {ψmeas
2 }

π

4

Nin −Nout

Nin +Nout
(54)

The vjet2 in mid-central (30-50%) Pb-Pb collisions is measured as a function of jet pT7

using Eq.54 with the unfolded jet spectra.8

: Jet yield at in-plane 
and at out-of-plane

Section 4.6. Measurement of charged jets in Pb-Pb collisions 59
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Figure 57: Definition of in-plane and out-of-plane in this jet vjet2 measurement.

Using the definition of in-plane and out-of-plane as shown in the Fig.57, the jet yields1

at in-plane and at out-of-plane w.r.t measured event plane can be written as:2

Nin =

∫ π
4

−π
4

dN

d (ϕjet − ψmeas
n )

d (ϕjet − ψmeas
n ) +

∫ 5π
4

3π
4

dN

d (ϕjet − ψmeas
n )

d (ϕjet − ψmeas
n )

Nout =

∫ 3π
4

π
4

dN

d (ϕjet − ψmeas
n )

d (ϕjet − ψmeas
n ) +

∫ 7π
4

5π
4

dN

d (ϕjet − ψmeas
n )

d (ϕjet − ψmeas
n )

(52)

Considering only Fourier coefficient of 2nd-order harmonics, the integrals can be evalu-3

ated as:4

Nin = a
(
π + 4vjet, obs2

)

Nout = a
(
π − 4vjet, obs2

) (53)

where, Nin, Nout are the jet yield in each pT bin. a is a constant for a normalization.5

Using the Eq.53, eliptic azimuthal anisotropy of jet, vjet2 , is calculated as:6

vjet2 =
1

Res {ψmeas
2 }

π

4

Nin −Nout

Nin +Nout
(54)

The vjet2 in mid-central (30-50%) Pb-Pb collisions is measured as a function of jet pT7

using Eq.54 with the unfolded jet spectra.8

: Event plane resolution
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Current Progress

1. Create a new own task code.
1-1. Git Merge (done)
1-2. Train run (done)
1-3. Run the code to read result file (done)

2. Event plane calibration code
2-1. Test run of the code (done)
2-2. Apply to PWGJE framework from PWGPP. (<-new)
2-3. Apply this code for train (on-going)
2-4. Run train

3. Mearsure the Raw jet for each event plane
3-1. Test run a simple code that gets event plane[w/o calibration] (done)
3-2. Impliment more detail V2 calculation code (AliAnalysisTaskV2) (on-going)
3-3. Run train code (after 2)

4. Embedding, Unfolding, Systematic Error

2-2 2-3

3-2

write a proceeding of PANIC2021

Nov26 Dec17
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New Event Plane Calibration Task Code for PWGJE

2-2. Apply the event plane calibration task to PWGJE
- Add  lines to apply AliAnalysisEvent cut(accepted)
(https://github.com/alisw/AliPhysics/tree/master/PWGJE/EMCALJetTasks/FlowVectorCorrections/macros)

- Estimate a event plane by the combined V0C and V0A.
→ It is essential to measure three kinds of Ψ" for esitimate 𝑣" resolution.
(Ψ"#!, Ψ"

$%&_(!"#$ , Ψ"
$%&_(%&'()

- Git Merge request (accepted)

2-3. Apply this task code for train
- Include macro directory into $ALICE_PHYSICS (done)
- Modify some line to use it on a train. (requesting git merge)
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Local Rho (background pT density)

𝜌(𝜙)	=	𝜌! (1 + 2𝑣)cos2𝜙)

ρ
[G
eV
/c
]

ϕ

1 event

ρ
[G
eV
/c
]

ϕ
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Two inplimentation

jet Area

ϕ

𝜂
jet ϕ Calculate detail local rho value

(the rho is gradually different on each phi)

1. resolution

2. local rho calculation
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Next plan

1. Create a new own base task code. (done)

2. Event plane calibration code
2-1. Test run of the code (done)
2-2. Apply this code for train (on-going -> mid-Dec)
2-3. Run train (the end of Dec)

3. Mearsure the Raw jet for each event plane 
3-1. Test run a simple code that gets event plane[w/o calibration] (done)
3-2. Impliment more detail V2 calculation code (AliAnalysisTaskV2) (on-going -> end-Dec)
3-3. Run train code (Jan)

4. Embedding (Feb/Mar)
5. Unfolding (Ape)
6. Systematic Error (May)
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Raw Jet distribution
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(Charged jet
LHC18qr  (MB, Cent, Semi-Cent)
R = 0.2
Leading track cut 0.15 [GeV/c]

Charged jet
LHC18qr  (MB, Cent, Semi-Cent)
R = 0.2
Centrality 0-10 %

Centrality
0-10%

10-30%
30-50%
50-90%

track cut 
0.15 GeV/c
5.00 GeV/c
7.00 GeV/c

10.00 GeV/c

Charged jet
R = 0.2
Centrality 0-10 %

LHC run number
LHC15o
LHC18qr

Cetrarity dependence Leading track pt cut dependence Difference between the run periods
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Compare backgroudn subtraction (average vs local)

the local background measurement lower than average. But I still do not search the reason. 

300 Events Average rho event-by-event Local rho jet-by-jet
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Compare differencies of the jet yields for dϕ

- Need more accurate event plane measurement and calibration
- Need more statistic

inclusive in-plane out-of-plane

co
un

t

In-plane
Out-plane
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