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New corrections

Systematics calculated with Barlow Test

Simulations (SMASH+ Hgeant) = no QS Data (days 74-80)

CF (qinv)=1+λ1 exp (−qinv
2 R1

2)+λ2 exp (−qinv
2 R2

2)
+ f π0(qinv ,μπ0 ,σπ0 , kL , kH )

Recap from (second to) last CM – γ-γ CFs fits
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New corrections
Recap from last CM – upper limits

Fit to data 1σ (CL=0.68) 
upper limit

2σ (CL=0.95) 
upper limit

χ2 (fit) 33.13 34.47 43.60

NDF 19 21 (all par fixed) 21 (all par fixed)

χ2/NDF 1.74 1.64 2.08

λ1 · 10-2 0 +/- 0.06 0.08 0.53

Δχ2 - 1.34269 10.4759

Δχ2
crit - 1.34494 10.4935

fit range: (17;100) [MeV/c]
k pseudo-experiments: 100000
R1 = 4.59 [fm]
R2 = 1.55 [fm] ; λ2 · 10-2 = 1.71  
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● The analysis is complete – we do not see any 
significant direct photon related signal

● The F-C method was utilized to get an upper limit 
on direct photon correlation strenght (λ1), being ≈ 
8 · 10-4 for CL=0.68 and ≈ 5 · 10-3 for CL=0.95.

● The paper is almost done

Recap from last CM – analysis summary
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Recap from last CM – analysis summary
● The analysis is complete – we do not see any 

significant direct photon related signal

● The F-C method was utilized to get an upper limit 
on direct photon correlation strenght (λ1), being ≈ 
8 · 10-4 for CL=0.68 and ≈ 5 · 10-3 for CL=0.95.

● The paper is almost done

* joking aside, I’m 
happy he wrote to me 
about that paper 

https://arxiv.org/abs/
2602.12184v1

Me, finishing 
the analysis

https://arxiv.org/abs/2602.12184
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Why 2D correlation?
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Why 2D correlation?
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Why 2D correlation?

Seems fairly easy to check if we can even attempt this
(just add extra dimention to the CF), so lets check it!
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2D correlation attempt
Simulations, αγγ mapping Data, αγγ mapping
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2D correlation attempt
Simulations, full correction Data, full correction
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2D correlation attempt

 ΔE = <20;40> 
MeV

 ΔE = <40;60> 
MeV

 ΔE = <60;80> 
MeV

Data/Simulations ratio, full correction
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2D correlation attempt

 ΔE = <20;40> 
MeV

 ΔE = <40;60> 
MeV

 ΔE = <60;80> 
MeV

Data/Simulations ratio, full correction

Sadly no concrete hint of direct γ signal is visible
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Summary
● The 2D correlations were attempted, to check if 

we have a “diluted peak” case

● We don’t (or at the very least we cannot see 
anything more using 2D correlations)

● The paper is almost done (finalizing the 
discussion with internal referees)
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Backup
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● Undistorted signal
● Information about

early stages (inaccessible for 
hadrons → complementary 
analysis to “standard” HBT)

● Probing before-freezout era
● A way to hunt for direct 

photons at low pT / low 
collision energy & high 
multiplicity environment

Q INV=√( p⃗1− p⃗2)
2−(E1−E2)

2=M γ γ

Why photons?

M γ γ=√2E1E2(1−cos(αγ γ))

λdirect=
1
2 ( N γdirect

N γall )
2

≪10−1

↓
N γdirect=√2λdirect N γall
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Femtoscopy



   17

Femtoscopy
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Mapping 2.0 – improved merging correction

Previously:
● Only minimum bias case (one map to fix 

them all)
● Arbitrary (by eye) chosen thresholds for 

sizes combinations
● Quite complex fitting function, requiring 

border cases to work properly (every 
“bigger” sizes combination has to have 
treshold larger or equal to smaller one) 

Currently:
● Separate cases for every 10% 

centrality class
● Chosen by cutoff percentage 

(dependent on size, centrality and 
combination od sizes), limited at 
99.9%

● Simplified fitting function, with no 
border cases
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Mapping idea
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New corrections

Systematics calculated with Barlow Test

Simulations (SMASH+ Hgeant) = no QS Data (days 74-80)

CF (qinv)=1+λ1 exp (−qinv
2 R1

2)+λ2 exp (−qinv
2 R2

2)
+ f π0(qinv ,μπ0 ,σπ0 , kL , kH )

Recap from last CM – γ-γ CFs fits

Similar values of R1 and λ1 → that’s (sadly) not a direct-ish photon signal, 
but some aparatus effect. 
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New corrections
Recap from last CM  – reconstruction fault

… and it seems to be the case here as well! No such effect is 
visible before reconstruction!

Quite some time ago when I 
was working on hybrid 
approach (PCM+Ecal) I’ve 
found some strange effects are 
related to reconstruction of 
(Ecal) photons.

This is probably 
caused by 

reconstruction 
algorithm 

(cluster finder 
parameters)
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CF before & after changed cluster finder
My digitizer, sim-like cluster 
finder (all cluster sizes)

My digitizer, data-like cluster 
finder (cluster sizes < 4)
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Source: Hanbury Brown–Twiss 
interferometry of direct photons in 
heavy ion collisions
D. Peressounko, PHYSICAL 
REVIEW C 67, 014905 (2003)

R1 [fm]: 4.59 ± 0.42 + 0.45 - 0.39
λ1 (·10-2): 2.85 ± 0.28 + 0.96 - 1.23
R2 [fm]: 1.55 ± 0.13 + 0.03 - 0.00
λ2 (·10-2): 1.04 ± 0.22 + 0.21 - 0.22
μπ0[MeV]: 1.35·102 ± 0.04 + 0.16 - 0.22σπ0[MeV]: 1.55·101 ± 0.06 + 0.14 – 0.19

π0-π0 residual correlation
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Other experiment results
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