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* Multipoint energy correlators describe the internal correlations between particles within a jet. vzfém? = e N ™ N E ~-. _“xq
* [t allows perturbative calculations at high orders - valuable inputs for testing fundamental theories of 1 % i " k ;
QCD. gm !M < p) <220 GeV 220 < p) < 330 GeV 330 < p) < 468 GeV 468 < p) < 638 GeV
* The two multipoint energy correlators we have measured are - § TS N_——_ 3 ‘___—; P = -
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« Describes mapping of various stages that partons undergo in jet formation. 2 WM ' '
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2. Data Samples Used | 2 09y
« 2016 data collected by the CMS experiment at /s = 13 TeV * Data —i; w\;cgaﬁimp'e shower) —Z:; :';\izvmcia — PYTHIA8 Dire
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 Four different Monte-Carlo models used -
—PYTHIA8.240 Figure 3: Unfolded E3C distributions in data compared with MC predictions
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-MG5 aMC@NLO + HERWIG7.1.4

| 3. Event Selection Criteria | 6. Extraction of o, & Asymptotic Freedom |

* Events are required to pass the Single-jet HLT with jet pr > 60 GeV

» Selection - CMS Preliminary - 36317 (13 TeV)
—Events are required to originate from the Primary Vertex fle | 97<pl<220GeV | 220<pl<330GeV | 330<pl<468GeV | 468<pl<638GeV |
—Jets must have - pr > 30 GeV , || < 2.1 & njus > 2 SE. o 1 el -
—Back-to-back jets with |A¢| > 2 19" -1 ST B o~
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4. Analysis Strategy | 51 I _— I '
= i _ _ o _ ¢ .
. ——— - T 1 s 11 Ml
8 pr intervals considered within - 97 GeV < pr < 1784 GeV - To test energy dependence § 0.98} 1 } 1 :
.A” neu”a & Charged partiCIGS Wlth pr > 1 Gev COnSidered. < ><—'1'§: 638<ij<84€|3 GeV : 846<pi<1101 GeV | 1101 <p <1410 GeV | 1410<pi<1784 GeV' -
» RoofUnfold package has been used to unfold the data. % Foral | T#"f- ﬂﬁﬁ #—.—*"’T
* 3D unfolding used. Three dimensiosns are - particle pair's (triplet’s) z; , energy weight, and the p, of the :2 g T - T - ol T ~+T
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» Systematic Uncertainties - Largest uncertainty (2—10% ) arises from the alternative modeling, depending j%1-02- T 1 l I
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| 5. Measurement of E2C & E3C | 107 07 X 10” 107
+ Data — NNLLppr0,+NP
CI\/IS Prellmlnary 36.3 fb! (13 TeV) Figure 4: Unfolded E3C/E2C distributions in data, compared to theoretical predictions in the perturbative
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B . _ » Ratio of E3C/E2C used to extract the o value.
8:— * Data o —: » Ratio reduces the systematic uncertainty - hard scattering and NP uncertainties cancels out.
B * _ * The slopes In the ratio distributions decrease with the jet pr - o, gets smaller at higher energy scales
6:_ . - » The measured o, value is - 0.12291) 015 (stat) T 0a(theo. ) e (exp. )
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Figure 1: Unfolded data distribution of E3C using jets in the pr range between 220 and 330 GeV L 0.5 * -
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* The distribution shows 3 distinct regions - 0.3 = e ly 3 EBC/E2C =
—Quantum interactions of quarks and gluons at the largest =, 02 S P 1 _ot2 B
—Sharp transition where quarks and gluons are confined T F ' 'Io'g(x — -
—Noninteracting hadrons at smallest z;. 0.1, X =
» Unfolded data distributions compared to multiple MC predictions shows approxiately 5-10 % difference. 200 400 600 800 G1 O\(;O 1200 1400 1600
* Difference is larger in the nonperturbative(NP) region. 'DT (GeV)
CMS Preliminary 36.3 16 (13 TeV) Figure 5: Fitted slopes of E3C/E2C data distributions as function of jet pr
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o | | 7. Conclusions & Discussions |
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é 1.1 = * The measurement of the two-point and three-point energy correlators is presented in this work.
% O; * Provide approaches to understand the time scale of hadron formation.
g |  The a, (m.) value extracted from the ratio of ESC/E2C is 0.1229711:) - most precise determination of a,
S %510? using jet substructure techniques to date.
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Figure 2: Unfolded E2C distributions in data compared with MC predictions [1]CMS PAS: Measurement of energy correlators inside jets and determination of the strong coupling

constant
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