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Votivation



Strangeness across pp/pA/AA

ey | QGP temperature > 2m,
p OPIRREIMONE 0% & B ipig g PP (6) - i,
we expect more $S

0 “owm e ook

1. ......}. || Ratioisindeed lower in
s jestsefees | smaller system, however
‘ trend across systems
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(aN h/d & :}|,,|< 0.5 " "
° collision systems




Now what about e e ™ ?

Inclusive charged K/n

Historical inclusive charged K/x in e*e’
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K/ 7 ratio in the
same ballpark as pp

LHC charged K/x versus event activity
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Event activity chh/dn at Inl<0.5

However no directly
analogous results from e e




Hovv {0 measure event act|V|ty’?

Start with \/_ m,, SO mostly 2 jets

Naively we can
look at beam axis

€ €
B

Define 1 to be
the detector 1

Then we measure w.r.t.

dN/dn (1] < 0.5)




How to measure event activity?

Y4
Y4

Thrust axis follows initial \
color string direction
(for 2 jet topology)

2
Analogous to hadron

colliders where Initial color
string Is In the beam axis

. R \ Define y;: rapidity w.r.t. thrust

two-particle correlation

PRL 123 (2019) 212002 ¢ ° and look at dN/dyT ( ‘yT‘ < 05)

PLB 856 (2024) 138957 ¢
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The LEP and DELPHI detector

LEP1: collide at ~ m, , few million hadronic events
LEP2: higher energy up to 209 GeV




The DELPHI open data

 DELPHI Open Data released in 2024

uuuuu

e Full access on data, simulation anad |
simulation software (GEANT3-based) =

 \We can run modern generator

 Thanks to the DELPHI Collaboration, —&
data preservation team, especially
Dietrich Liko and Ulrich Schwickerath
for guidance on how to use the data




eTe” reanalysis effort
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Main goal: preserve data and knowledge
and reanalyze with new observables
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eTe” reanalysis effort

* Following the experience with ALEPH reanalysis, we
started with understanding the basic detector
performance and reproduce existing results

DELPHI Open Data

+ First DELPHI reanalysis ]
publication with thrust 5\ ", T
measurement coming soon

)(do /dT)
¢
¢

(1/o

g

e [echnical note; 2510.18762

Ratio

» See https://ee-alliance.org/
for more information
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https://arxiv.org/abs/2510.18762
https://ee-alliance.org/

Ihe analysis In a
nutsnell



What we measure

DELPHI Open Data 1994, /s = m,
Simulated PYTHIA8 (through DELSIM)

K/ 7 ratio in
Fiducial region:

lcos@| € 0.15 — 0.675,
pr€04-5.0

Two types of event activity measures
Beam dN_,/dn (|n] < 0.5)

Baseline hadronic event selection Thrust chh/dYT( |yTl <0.5)

Nch > 7
El‘

otal > \/E/z

Thrust @: 30°-150°
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Overall strategy

Combined tagger
Efficiency & fake from DELPHI

rate from MC open data

Gen-level ( Gen-level Reco-level Reco-level

True Matched Matchead Taggead
#Kip il /x> DS /Ky Bl ~/K/p

Tagging/cross-talk between p/ K/ (3x3 tagging matrix)
+ gen-reco smearing effect (unfolding)
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MC Tagging Efficiency

~
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MC Tagging Efficiency

/Zoomed in for & tagging efficiency

10% Fzr

Matched generated nt tagged as « ThlS |S the Standard
£ working point

ob 1 Generally good
i E | B tagging efficiency
R -5 I
Some detector features
“ailer . TR o B — avolid these dips
08 os adoz g, ez 0d 0d 02 1T with fiducial region

Also non-negligible cross-talk (especially & tagged
as K) — 3x3 tagging matrix inversion needed
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Data/MC scale factor

Pull

2 Je U 171 T | + + +
bt +ﬁ+*#”+“+:++ﬁ -ty

Use ¢ — KK to control K tagging efficiency

2tag reco-only S+B fit

1.0 1.06
m(K*K) [GeV]

Example fit: @

Fit for yield with 1 tag vs. 2 tag
Repeat for data & MC

Signal: Gauss+CB
Background: N(m — 2my )Pe”"

Source ASF

Matching angle 0.0083
Total systematic 0.0513
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Data/MC scale factor

Use K* — K for & tagging efficiency
(and D° — K for cross check)

¢ — K'K  treated as Kn: kaon tag, no pion tag

|||||||||||||||||||||||||||||||||||||

Wrong mass assignment
for ¢, Kg fall in the same

) window as K*

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
IIIIIII

|III‘\II|IH|III|HI|I]\‘III|

| Fit shape from MC and transfer
E over as part of background

18




Data/MC scale factor
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Use K* — K for & tagging efficiency
(and D° — K for cross check)

kaon-tag reco-only S+B fit with ¢/Kg cross-feed

Total fit

signal

kI \wrong-treatment shape

" x%ndf =0.998
S =1106.4, ¢ = 383.0
K3 = 1339.7

1 1.05 1.
m(Kr) [GeV]

Example fit: K*

Background: threshold

Signal: Gauss+C

®

‘unction

SF

Shift from nominal

Variation

D | ) N QAR

Background PDF  0.9778 +0.0207

1t range

Matching angle

0.9530

+0.0009

Total systematic

0.0225

Background PDF variation
again dominates

(9




Reco-Gen unfolding

We apply explicit event-activity unfolding
to take Into account bin migration

- \
> 30 o gopiagtesPapse e
g g f g
: ° [ o |
pa 5 f § |
T 25 Z L 1 -
0 [ o - 8
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(O] [ bod - S |
@ 20f T pof g
- ! N
[ - é |
-2
15[ 15F o g 1
- ! T
- [ o |
1o 10f 2|
- : 10° |
5F
° 10% 10
0 5 10 15 20 25 30 0 5 10 15 20 25 30
True dN,,/dy True dN_ /dy

Example smearing matrix
Unfold Nk, in bins of event activity
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Analysis closure on MC

c.f. Independent second
cross check analysis

Pion: dNc/dn (|n] < 0.5)

..............................................................

Full chain max nonclosure: 2.78%

20 25 . l30
dN,, /dn (m|<0.5)

...........

Closure of the main
analysis: ~O(2%) — different approach but
give compatible result
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Systematic uncertainties

Absolute uncertainty
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N
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15

e

Dominant: data-driven PID etficiency scale tactor
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~Flduclal region results

Warning: comparison with other experimental results
depends on these fiducial cuts

pr € 0.4 —-35.0GeV, |cosf| €0.15 - 0.675



Integrated result

e 0.24 - ,
2 f | - Broadly compatible
> 022 ] e Freliminary Resut (No SF E -
[ B 0 ARGUS (10 GeV) (No=h ] W|th Other 91 GeV
3 02F | ALEPH (01 Go) ]
£ b o pERHieGey . results
018~ .«  SLD(91GeV) .
0.16 - = |
- . * 7| Caveat: current result
L | _ . . . :
0141 | N s fiducial region
0.12 X
- i
0.1F .
- T
10

10°
s [GeV]

Beware of the fiducial cuts
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Beam dN/dn

Dijet direction Is

eware o e Tiaucilal Cuts random i1 dN/dy]
Sl 3 | captures part of dijet
0'22; [ e ] Fiducial Preliminary Result ee E
0_2:: = ALICEpp7TeV[pT-integrated] : DOesn,t Seem tO
0.18:— ALICE Pb-Pb 2.76 TeV [p_-integrated] _; fO”OW Same treﬂd
0.16%—~++,”+ L) as hadron colliders
0.14 |- ST S I
oz ¢ U : Higher dN/dn —
E _ 1 more shorter strings —
008 « - B X
1 1o " N dd<osy | harder to make §/57

Larger Q% might also lead to larger K/x
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Thrust dN/dy

s
< 0.24

0.22F

0.2}

0.18

0.16

0.14

0.12}

0.1

0.08 ———

. ete”

[ e ] Fiducial Preliminary Result R ARy |

= ALICE pp 7 TeV [pr-integrated]

ALICE Pb-Pb 2.76 TeV [pr-integrated]

—

dN,/dy (ly_1<0.5)

Beware of the fiducial cuts

Thrust lines up with dijet

dN/dy largely

devoid of jet particles
If it's 2-jet topology

Multijet gives
higher dN/dy

No clear rising/
dropping trend
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Thrust dN/dy

If trend stays the same
——— | with full phase space...

2&;)0.24—I o | | | -]
022 ete )l
- [ e ] Fiducial Preliminary Result 1
0-2: o ALICE pp 7 TeV [p_-integrated] - : Smal |er SyStem —_
~ ALICE Pb-Pb 2.76 TeV [p. -integrated] ] | ;
o18p e+ - | higher effective hadron
I L density?
0.12f | % IT 1T | ]
o1t | - In-jet hadronization
0,08 - dominates?
dN,/dy (ly_1<0.5)

Beware of the fiducial cuts |nteres’[ing to check other
event activity measure
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Comparison to MC

M N
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C T Ty, ] n .
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- ’ TG, e, - - -
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016 ¥ T T L S~ 0.16 e :
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008 | c e b v b e b by .
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Overall trend mostly captured by simulations

Ditferent results from various generators —
new input to generator tuning

We are actively finalizing the result so it's useful for tuning
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Concluding remarks



Concluding remarks

o Preliminary fiducial K/x result

* [here does not seem have a
clear sign of pp/pA/AA trend
as a function of event activity
in91.2GeVete™

= | '
2 0.24 —

0.22
0.2F

0.18 —

0.16 —

0.14 -

-
*e

012 L I

0.1—

0.08 ———eu

1

10 10° 133
dN_,/dn (ml<0.5)

e [rend seems to be roughly captured by generators

 We are working to finalizing the result soon

e All feedbacks welcome
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