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𝑞 = 𝑝1 − 𝑝2
2 − 𝐸1 − 𝐸2

2

𝐶 𝑞 =
𝑃(𝑝1, 𝑝2)

𝑃 𝑝1 𝑃(𝑝2)
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𝜌 𝑥 ≈ 𝑒
−

𝑥2

2𝑅2

𝜌 Δ𝑥 ≈ 𝑒
−

Δ𝑥2

4𝑅2

Ψ Δ𝑥, Δ𝑝 = 𝑞 2 = 1 + cos(Δ𝑥𝑞)

𝐶 𝑞 = ∫ 𝜌 𝑥1, 𝑝1 𝜌(𝑥2, 𝑝2)|Ψ(𝑥1, 𝑝1, 𝑥2, 𝑝2) ቚ
2
𝑑𝑥1𝑑𝑥2 = 1 + 𝑒−𝑞

2𝑅2

~1/R
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|Ψ(𝑥1, 𝑝1, 𝑥2, 𝑝2)|
2

𝐶 𝑞 = ∫ 𝜌 𝑥1, 𝑝1 𝜌(𝑥2, 𝑝2)|Ψ(𝑥1, 𝑝1, 𝑥2, 𝑝2) ቚ
2
𝑑𝑥1𝑑𝑥2 → 𝜌 𝑥1, 𝑝1 𝜌(𝑥2, 𝑝2)

𝜌 𝑥1, 𝑝1 𝜌(𝑥2, 𝑝2)|

𝐶 𝑞 = ∫ 𝜌 𝑥1, 𝑝1 𝜌(𝑥2, 𝑝2)|Ψ(𝑥1, 𝑝1, 𝑥2, 𝑝2) ቚ
2
𝑑𝑥1𝑑𝑥2 → |Ψ(𝑥1, 𝑝1, 𝑥2, 𝑝2) ቚ

2
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Examination of the directed flow puzzle in heavy-ion 
collisions, V. P. Konchakovski et al. 

Directed flow slope at 
midrapidity

UrQMD 3.4 AuAu central 0-5%
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D. Wielanek PhD thesis
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A – MPD (midrapidity)
B - MPD max acceptance (stage 1)
C- MPD max acceptance (stage 2)



Proton-proton estimation of 
source emission function (central 
collision, midrapidity, gives radius 
at range 3-3.5 fm.
Source is well approximated by 
gaussian shape.
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𝐶 𝑞 = 𝑁 1 + 𝜆𝐶𝑝𝑝 𝑞

𝐶 𝑞 = 𝑁(1 + 𝜆𝑝𝑝𝐶𝑝𝑝(𝑞) + 𝜆𝑝Λ𝐶𝑝Λ(𝑞) + 𝜆ΛΛ𝐶ΛΛ(𝑞) + ⋯)

p

p

p

p

π-

Λ
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http://wielanek.fizyka.pw.edu.pl/pwg3_temp/cf_proton/


ΛΛ Correlation Function in Au+Au collisions at sNN=\sqrt{s_{NN}}=sNN
= 200 GeV, Phys.Rev.Lett. 114 (2015) 2, 022301, L. Adamczyk et al..
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σproton σpion
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http://wielanek.fizyka.pw.edu.pl/pwg3_temp/v0test/


η|<1, 0.2<pT<4 GeV

Simulation BiBi 9 GeV central 
prod.
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http://wielanek.fizyka.pw.edu.pl/pwg3_temp/v0test/
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√𝑠𝑁𝑁

√𝑠𝑁𝑁

√𝑠𝑁𝑁

√𝑠𝑁𝑁

η
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http://wielanek.fizyka.pw.edu.pl/pwg3_temp/uboot_4/
http://wielanek.fizyka.pw.edu.pl/pwg3_temp/uboot_6/
http://wielanek.fizyka.pw.edu.pl/pwg3_temp/uboot_8/
http://wielanek.fizyka.pw.edu.pl/pwg3_temp/uboot_11/


27

Centrality Proton-proton Lambda-lambda Proton-Lambda Proton-antiproton

Minimum bias 19 506+/- 140 72+/- 8 2 252+/-47 0+/- 0 

0-10% 116 504+/-1082 442+/-67 14 373+/- 380 0+/- 0 

10-20% 50 043+/- 722 219+/-48 5 675+/- 243 0+/- 0 

20-30% 20 069+/- 439 67+/-25 1 757+/- 130 0+/- 0 



Centrality Proton-proton Lambda-lambda Proton-Lambda Proton-antiproton

Minimum bias 10 578+/- 103 135+/-12 2 250+/-47 21+/- 5 

0-10% 65 434+/- 807 866+/-93 14 582+/- 381 129+/-36 

10-20% 25 385+/- 513 321+/-58 5 065+/- 229 31+/-18 

20-30% 10 335+/- 316 116+/-33 2 202+/- 146 19+/-14 
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Centrality Proton-proton Lambda-lambda Proton-Lambda Proton-antiproton

Minimum bias 7 249+/-85 143+/-12 1 979+/-44 80+/- 9 

0-10% 45 760+/- 677 981+/-99 12 808+/- 358 400+/-63 

10-20% 17 141+/- 422 332+/-59 4 565+/- 218 176+/-43 

20-30% 6 992+/- 260 58+/-24 1 676+/- 127 116+/-33 
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Centrality Proton-proton Lambda-lambda Proton-Lambda Proton-antiproton

Minimum bias 5 124+/-72 141+/-12 1 572+/-40 186+/-14 

0-10% 32 200+/- 566 956+/-98 10 069+/- 317 986+/-99 

10-20% 12 270+/- 357 353+/-61 3 841+/- 200 457+/-69 

20-30% 4 728+/- 214 68+/-26 1 344+/- 114 232+/-47 
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Minimum bias 19 506+/- 140 72+/- 8 2 252+/-47 0+/- 0 

0-10% 116 504+/-1082 442+/-67 14 373+/- 380 0+/- 0 

10-20% 50 043+/- 722 219+/-48 5 675+/- 243 0+/- 0 

20-30% 20 069+/- 439 67+/-25 1 757+/- 130 0+/- 0 
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