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2nd report: Summary
Run #event Beam Momentum 

(GeV/c)
φ dist 
(rad) η dist vertex 

(cm)

with EMCal hits asso. with beam
Δφ


mean (mrad)
Δφ


std. dev. (mrad)
Δφ


resolution (%)

4 5.4E+04 μ- 0.5 [-π, π] fixed at 0 fixed at

(0, 0, 0) -385.3 8.7 2.25%

1 5.0E+04 μ- 1 [-π, π] fixed at 0 fixed at

(0, 0, 0) -186.0 3.9 2.07%

2 4.9E+04 μ- 2 [-π, π] fixed at 0 fixed at

(0, 0, 0) -91.9 1.9 2.10%

3 5.0E+04 μ- 4 [-π, π] fixed at 0 fixed at

(0, 0, 0) -45.7 2.1 4.54%

9 5.6E+04 e- 0.5 [-π, π] fixed at 0 fixed at

(0, 0, 0) -392.1 12.3 3.14%

5 5.1E+04 e- 1 [-π, π] fixed at 0 fixed at

(0, 0, 0) -189.4 5.8 3.07%

6 2.9E+04 e- 2 [-π, π] fixed at 0 fixed at

(0, 0, 0) -94.3 3.5 3.76%

7 4.1E+04 e- 4 [-π, π] fixed at 0 fixed at

(0, 0, 0) -50.6 4.7 9.27%

8 4.5E+04 e- 8 [-π, π] fixed at 0 fixed at

(0, 0, 0) -27.4 4.4 16.01%
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 only on the black lines are known. How can I get 
 at arbitral  and ?


Assumption:  
The function form of  and  are not changed 
but the parameters depends on  and  , respectively.

Δϕ
Δϕ pT η

Δϕ(pT) Δϕ(η)
η pT

pT

η

Δϕ
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Steps:  
1. Get  at the selected  using the fitting functions Δϕ η

Δϕ(pT = const, η) =
4

∑
i=0

pη,i ηi

selected η
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2. Make the graph of  and fit with 

 

Δϕ η

Δϕ(pT = const, η) =
4

∑
i=0

pη,i ηi

Δϕ
Δϕ(pT, η = const.) =

ppT

pT
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2. Make the graph of  and fit with 

 


3. Get  using the fitting function 

Δϕ η

Δϕ(pT = const, η) =
4
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Δϕ Δϕ(pT, η = const.) =
ppT

pT



Implementation to provide  with arbitral  and Δϕ(pT, η) pT η
Δϕ(pT, η)

pT

η

Δϕ

Steps:  
1. Get  at the selected  using the fitting functions 




2. Make the graph of  and fit with 

 


3. Get  using the fitting function 

Δϕ η

Δϕ(pT = const, η) =
4

∑
i=0

pη,i ηi

Δϕ
Δϕ(pT, η = const.) =

ppT

pT

Δϕ Δϕ(pT, η = const.) =
ppT

pT

Example: Δϕ(pT = 5 GeV, η = 0)

pT curve of Δφ at η = 0

 = -0.0371Δϕ

Method1:

First, η interpolation,  
then pT interpolation

 = -0.0371Δϕ

Method2:

First, pT  interpolation,  
then η interpolation
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Δϕ(pT, η)

pT

η

Δϕ

Comparison of the methods
Method1 vs Method2

Method1 vs Δ Δ / average

+0.5%-0.2%

Comparison b/w the 2 methods was performed with 
sample data points:

• pT = [0.4, 10] GeV/c, 0.01 GeV/c step

• η = [-1.1, 1.1], 0.01 step


A good agreement b/w 2 methods, within 0.5%, was 
confirmed. Though this agreement doesn’t guarantee 
the correctness of the interpolation method, I think it’s 
good enough to use.
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—  (fit)

—  (fit)

○ Interpolated points 

(average of the 2 methods)

Δϕ(pT)
Δϕ(η)
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not done yet…



backup



EMCal hit: the innermost (smallest ρ) G4Hit on EMCal




INTT tracklet vector: a line from G4Hit on the inner barrel to that on 
the outer





A vector from INTT inner barrel to EMcal hit:




Angle resolution evaluator:




Angle resolution:


,


where  and  are determined by gaussian fit to  distribution

⃗rEMCal innermost

⃗rINTT tracklet = ⃗rINTT outer − ⃗rINTT inner

⃗rinner→EMCal = ⃗rEMCal − ⃗rinner

Δϕ = ϕinner→EMcal − ϕINTT tracklet

σΔϕ

μΔϕ

μ σ Δϕ

Basic idea of angular resolution evaluation

e

B ⨂

y

EMCal inner surface

INTT outer barrel

INTT inner barrel

x

⃗rINTT
tracklet

⃗rEM
Cal innermost

⃗rINTT inner→EMCal

⃗r = ⃗rmes. − ⃗rvertex ⃗rvertex=(0,0,0)
= ⃗rmes.

⃗rINTT
outer

⃗rIN
TT

inner



pT vs ⊿ φ

Δϕ = Δϕ(pT, ϕ, η, z, PID)
→ Δϕ(pT) =

p0

pT

Δϕ

Is this function correct to use?
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p0

Δϕ



C++ functions to provide  using pT(Δϕ) Δϕ(pT)
Header

Source
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Where is it?
https://github.com/nukazuka/sPHENIX_SiCalo/tree/main

https://github.com/nukazuka/sPHENIX_SiCalo/tree/main

