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Introduction

JUPC: Two high energy nuclei pass by with an impact parameter
larger than the sum of their radii.

dQuasi-real photons emitted by nuclei can fluctuate to qq or virtual
vector meson that scatters to produce real vector meson.
JTwo types of interactions:
* Photon-Photon (y — y): Photons from both the nuclei interact.

* Photo-Nuclear (y — A): Photon from one nucleus interact with
the other nucleus.

dTypes of photoproduction:

* Coherent Photoproduction: Interacts with the whole nucleus. Z

The nucleus stays intact. S v A-interaction
* Incoherent Photoproduction: Interacts with a nucleon of the

nucleus. The nucleus breaks up. Z,
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Motivation

dUItra-peripheral collisions provide access to photon-induced processes in a clean,

hadron-free environment.

Q7o study the ¢p/K*V ratio to understand the strangeness production dynamics.
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Analysis Details

¢ Data Set : Pb-Pb /sSyn = 5.36 TeV (pass5) +» Particle Identification:
" |nogpcl <3

** Event Selection :

= |V,| <10cm = |If TOF information is available : \/no%pc + nofop < 3
= Single gap events

= Gap Side A (Pb —v): ZDC-C
* FTOA Amplitude < 100 and ZNA Energy < 1 TeV |
 FTOC Amplitude > 50 or ZNC Energy > 1 TeV

FT0-C >
= Gap Side C (y — Pb): oy - " FppC
« FTOC Amplitude < 50 and ZNC Energy < 1 TeV f e d Fiod i P
FTO-A e A" At = 425
* FTOA > 100 or ZNA Energy > 1 TeV 35 <y <49 -
‘ir ~ 25 'p=

¢ Track Selection :
" Inf<08 g ,
» |dca,| <0.2 cm At = 425 po P
|dca,,| <0.0105 + 0.035/p;** cm
X2 tpc/ Cluster < 4

X? 15 / cluster < 36 ZDC-A
No. of findable clusters in TPC > 70
p;>0.15 GeV/c

Resonances Production in UPC India-ALICE-STAR Collaboration Meeting 02.07.2025 4/14



Reconstruction of $(1020) and K*°(892)

Uinvariant mass reconstruction of KK pair for ¢ — Qinvariant mass reconstruction of Kt pair for K*0 —
K*K~ (BR: 0.491) using the formula: K*m~ (BR: 0.667) using the formula:
Mg =+ (Ex+E)? — (P + Pr)?
Mgk = J(EK1+EK2)2 — (pK1 + pKz)Z Km \/( K 'rr) (pK pn)
Q Properties of ¢(1020): O Properties of K*0(892)2!;

m 1019.461 + 0.016 MeV/c?
m 4.249 + 0.013 MeV/c?

891.67 + 0.26 MeV/c?

51.4 + 0.8 MeV/c?

L 1-
Up- range (GeV/c): 0.4-6.0 Up range (GeV/c): 0.0-6.0
L Combinatorial background: Like sign pair L Combinatorial background: Like sign pair
QFitting function: Voigtian (for signal) + 2" order LFitting function: Breit Wigner (for signal) + 3 order
polynomial (for residual background) polynomial (for residual background)
[1] https://pdg.Ibl.gov/2025/listings/rpp2025-list-phi-1020.pdf [2] https://pdg.Ibl.gov/2025/listings/rpp2025-list-K-star-892.pdf
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Invariant mass distribution of KK pair
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e The invariant mass distribution of unlike sign and like sign KK pairs in single rapidity gap events in
Pb-Pb UPCs at \/syn = 5.36 TeV is plotted for both the gapsides in (0.8-1.0) p- bin.

Resonances Production in UPC India-ALICE-STAR Collaboration Meeting 02.07.2025



Signal Extraction of $(1020)

Gapside A Gapside C
x10° x10°
B x?/ ndf: 143.92 / 41 E x?/ ndf: 225.52 / 42
16 - n Yield: 133.72 + 6.42e-01 18 - h Yield: 149.85 + 6.77e-01
N Mass: 1.0191+ 1.42e-05 B Mass: 1.0191+ 1.35e-05
14 - + Resolution: 1.19e-03 + 2.5e-05 16 :_ 1l Resolution: 1.20e-03 * 2.36e-05
& 1o - T | width: 0.00425 (Fixed) —~ 140 Width: 0.00425 (Fixed)
§ - [0.8 < P (GeV/c) < 1.0] ->‘:3 10 _ [0.8 < P (GeV/c) < 1.0]
% 10 :_ i —Voigtian + 2" order pol. % E L ¢ —Voigtian + 2" order pol.
— 8 - ---\oigtian — 10 ---Voigtian
= B 2" order polynomial = : 2" order polynomial
(7)) - o 7)) 8 L ]
t 6r I n i
3 4 3 6
@) 4 - &) 4 -
21 o E
0 A - .MW
oo v b v b e | 0:||||||||||||||||||||||||
0.98 1 1.02 1.04 1.06 1.08 1.1 0.98 1 1.02 1.04 1.06 1.08 1.1

M (GeV/c?) M (GeV/c?)
* The Invariant mass distribution of like sign KK pairs is subtracted from unlike sign KK pairs to extract the signal peak.

* The extracted signal is fitted with Voigtian function and residual background with 2™¢ order polynomial.

dN YT _(mKK—M)2 1 n A n B n C 9
e 252 . m m
dmigx  (27)3%c (myr — M)? +12/4 KK KK

A

\ . 7
"

~-
Voigtian 2nd_order polynomial
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Parameters Extracted from the fit

¢ Mass
- i Gap Side A
- ¢ GapSide C
e PDG Mass: 1.019461 GeV/ ¢?
:_ .......................................................... e s R
:_ oo —g———%— T
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* Mass, resolution and raw yield spectra of ¢ obtained from the fit function in different pt bins for
single rapidity gap events with statistical error bars in Pb-Pb UPCs at \/syy = 5.36 TeV.
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Invariant mass distribution of K pair
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* The invariant mass distribution of unlike sign and like sign K1t pairs in single rapidity gap events in
Pb-Pb UPCs at \/syn = 5.36 TeV is plotted for both the gapsides in (0.2-0.4) p- bin.
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Signal Extraction of K

Gapside A Gapside C
x10° x10°
- %2/ naf: 532.85/ 29 014 2/ ndf. 885.84 / 24
0.12 - 4 | Yield: 9263.14 + 13.69 Bt Yield: 10582.57 + 15.32
-—BW +3"orderpol. [%} | Mass: 0.8892 + 4.4e-05 _ —BW + 3" order pol. Mass: 0.8888 * 4.1e-05
018w ;i) | Width: 0.05140 (Fixed) ’_\0-12 —-BW Width: 0.05140 (Fixed)
TQ i 3" order polynomial Y 02« p. (GeV/c) < 0.4] ng ~ -3 order polynomial f: [02< p. (GeV/c) < 0.4]
% | h H % 0_1 _—
= 0.08 - = -
o i © 0.08 -
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2 - ©20.06 —
S 004l s
0.04 - -
S i 30.04 -
- i Y s
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* The Invariant mass distribution of like sign K1t pairs is subtracted from unlike sign Kt pairs to extract the signal peak.

* The extracted signal is fitted with Breit Wigner function and residual background with 37¢ order polynomial.

iN Y r |
— o + A+ Bmpg, + Cmi. + Dmj
dmpx 21 ((my, — M)2 + FTQ) K Kr
Breit—}?figner 3’”d-ordor‘1;)1ynomial
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Parameters Extracted from the £it

K*? Mass K*? Raw Yield
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« Mass and raw yield spectra of K*° obtained from the fit function in different py bins for single rapidity

gap events with statistical error bars in Pb-Pb UPCs at /sy = 5.36 TeV.

Resonances Production in UPC India-ALICE-STAR Collaboration Meeting 02.07.2025

11/14



Efficiency X Acceptance Calculation

1 MC Production: STARlight + DPMIJET (pass4).

U Particle interactions in ALICE are reconstructed using GEANT3.

L The same event and track selection criteria are used as in the raw data analysis.

Resonances Production in UPC
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Corrected p, Spectra
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* The corrected p spectra of ¢ and K™ for single rapidity gap events in Pb-Pb UPCs at /syy = 5.36 TeV.

1 d?N Nyaqw

* The corrected yield is calculated using:
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Summary and Outiook

Summary

The production of vector mesons ¢(1020) and K*(892) in ultra-peripheral Pb-Pb collisions at
VSN = 5.36 TeV was investigated using the latest pass (pass5) data recorded by the ALICE
experiment during LHC Run 3 (2023).

Outlook

(d MC production for pass5 is awaited.
O Corrected p; spectra will be obtained.
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