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/ Motivation & ALEPH Data

Motivati Jet Calibration [1] This work also done with different R's (0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.8, 1.0, 1.2)
ofivation:
- Jets are precision probes for QCD | [MC-based Calibration } — [+/- Residual J —) {Absolute Scale }
- et e™ collision gives a good source of quark jets
- et e” provides a clean reference Apply simulation-derived jet Calibrate two halves of the Use multijet invariant mass to
- et e~ does not have hadronic initial state response to correct detector against each other. align data and MC.
- These measurements provide a baseline for studying more complex reconstructed jet energies Size of correction < 0.5%. Size of correction < 1%.
environments such as pp and Pb-Pb collisions ~99% of the way.
LEP and ALEPH archived data: § [T S T B  Ordor 01 1t 2nd 10 5 Not corected St
S 1.2 Raw Corrected B 6000 - o P )
- LEP shares the 26.7 km tunnel now used by the LHC @ | Theta=0.651 - 0.70x couol 0.60-0.657 - F i i
- Four primary experiments: ALEPH, DELPHI, L3, OPAL o« 1T ; :  Plusside - N ;o ;
- ALEPH collaboration archived their data for future use, extending the lifetime — 4°°°; SIS SIS 5 004 o :
~The Anti-k(2] algorithm postdates the LEP shutdown 2T e 000 E 003/ R -
-The data format is converted to the MIT open data format O v ; 2000¢ ; ook S E
08 - 1000 : ﬁ F ]
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Reanalysis effort cen £ Jet E R
g 50 ALIIEPII-I Alrchliveld DlataI 19.947 e*le' i|§ = 91.'2 ge\ll _
l\gany _dlata re;malysm projects: | Jet Resolution [1] {MC-based Parametrization } —}{Data-Driven Resolution }
 2-particle correlations pact :
: r[I;hlliuSt miasurement [5] lati EEC)3 3 ! :Ea:ﬁg Jet energy resolution Measure data-simulation
. -event energy-ener rrelation = F  — HERWIG? : . : P : : :
ull-event energy-energy correlation ( 1S5 S ot}  aenon Calibrat T 0 estimated from simulation as difference in resolution using
_ :2:132 - PYQUER aiibrd 1(_)n allghs the medn a function of energy and 6. C_ijEt balance in data; observed a
First round of Jet measurements: SR jet energy difference up to 5%.
+ Inclusive jet spectrum ~T s N P ——
» Leading dijet spectrum - Resolution accounts for the 0.2 & e : S oaf -
| Mo M P width of the response AN | 5 L +
* Selected jet substructures: Zg) Ty 7 & S 0.45F e . s * E
g ogf : T .‘W 1-02; -
Ongoing analyses include: N I Both o ef.sentlal f(.)rt o i * o
: : . . 10 20 . ‘0 reconstructing true je f | : :
* In-jet azimuthal particle distribution Jot E (GeV) Kinema ‘Egics ] 0.05 - £ * E
¢ ]et spectrum with Varying R Inclusive jet energy spectrum from ALEPH 0;_ 0.65m0.70m 1 1’ 0-995_ E
e Track energy spectrum and moments 1994 data compared to various MC generators 5 10 15 20 25 30 35 40 45 -
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Jet Jet with QGP effect
‘g 2y Work-i It
. . . . . . o e N OrK-1n-progress resulits
In-jet azimuthal particle distribution G PIO9
v,: Dipole Anisotropy  V,: Ellipticity  V,: Triangular Anisotropy -m
Heavy-ion collision creates QGP; QGP behaves like a fluid; QGP can modify V1

how particles are distributed inside a jet.

V2
LN N . N N . ._:EE\ QGP% _‘:fp V3
N\ ) \ - N : —> \G;M '--'3,':;-'; —> \/-\ - ALEP}IID;:r:hived Data 1994, e*e” /s = 91.2 GeV Work-in-progress.
> — fLP* S R A % § — ﬁzte:;% JetCor\::;A=A())“j
v LP % 29 :_ —— Unfided MatchAngleCut = 0:2
£ DA
To quantify the effeCt, we Stlldy the (I) diStribUtiOn, F- scheme is sensitive to soft partides 15; M@
We are looking at three Fourier components: V4, V, and V5. WTA is robust against soft particles =

We study the baseline jet behavior without QGP
effects using archived e e~data from ALEPH.

We compare two jet axes:
v« E-scheme (Vectorial sum of momentum)
w WTA (follows leading energy in slice)

Ratio w.r.t Unfolded

Reco side energy slice (GeV)
10-20 20-30 30-35 35-40 40-45 45-50 50-60 60-c0

N~ " Tz e oA T0ET 08 07 o0& 09 preserving and providing open access to data.
30—35GeV  35—40GeV 40—ooGeV
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Analysis Details Gen Reco |-
Unmatched Bl § Summary & Next step
Jet Matching ; .
Global one-to-one assignment of reconstructed (Reco) and \ 100 S }3"35 3 v Anti-Kt [2] jets are calibrated to 1%
generated (Gen) jets using the Hungarian algorithm, minimizing \ ZZ _'_._-'_.-5}35_40 H precision in archived ALEPH data.
angular distances (A8 < 0.2 rad). Matched 40 L 5
This allows precise jet-by-jet comparison for further analysis. ? T R T '}40-m = : . . :
R s R S NN v The data is perfect for precision QCD studies
o e with a lot of untapped potential.
Unfolded SheEsie | Closure test Systematics
1 st Ao srmmissen ard | 0 consider these systematic variations: » Many analyses are ongoing.
[Original distribution J—»[Fake subtraction }—» 2D Unfolding [4] = [nefficiency running through analysis chain to i Fgge( (matChmglcrl;e-?c?n) :
i _ ~ JIEL [enaigy seale sl v« We show one example of new ideas that can
correction reproduce generated-level - JER (resolution smearing)
; 10° Matched pairs in collision level 5 x10° Unfolded result quantltleS tO Valldate the anaIYSIS _ IteI‘ (unfOlding Stablhty) be anEStlgated On ln_] et partICle dlStrlbUthn.
3 toE- | - ParticleDir (directional bias)
5 E We only report the three highest energy slices | |~ ciosure (MC closure residual) v¢ Our results will provide a reference for
. n 6:—, - = = : n n [} L
simulatio < £ i3 - BTG (PR ClEnEEEnes) current and future collider studies, including
’ )3 i3 - nCH(number of Charged Hadrons) _ . . _
</ 3 ; 3 o Closure test: V1, WTA axis — o yctematio uncortantos heavy-ion collisions involving QGP.
nefficiency matched —fake RURTORN SO0 TR TR T . o S e o o ’ . We would like to thank Roberto Tenchini and
GO\“S‘on 10° Inefficiency in collision level _10.3 Unfolded result overlap :(2);: —nCHg Guenther Dissertori (ALEPH COllaboration) f()r
o a their valuable comments and suggestions.
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