X Multiplicity-dependent inclusive and heavy-flavor jet
dibner structures in pp collisions at LHC energies [1,2]
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Role of multiplicity in pp collisions The characteristic size of a jet

Experimental indications: high-multiplicity pp s there a characteristic jet size? , ™ %, % <100GeVe
collisions are non-trivial and similar to HI collisions » Jets are generally narrower in A o 254 <40
« Collectivity: flow coefficients are substantial [3] low-N,_, events: expected bias —o—40<N <50  P(r)/pwm(r)

* Relative enhancement of heavy flavor (Jets tend to be more compact in B0<Nur<80_
» Attributed to multiple-parton interactions (MPI) [4] events with less particles) _ _._,103<ﬁi;;gzso
+  However, all p(r) curves intersect & 15
Jets in high-multiplicity pp collisions at a given r = R,
* No soft, hot-matter effects such as jet quenching are expected
 QCD mechanisms in semi-hard regime may influence jet o
development (eg. MPI) f R, vs. jetp 0 01 02 03 0.4 05 06 0.7
» Strong dependence on the exact mechanism, 3F Iyl fix oo
* Modeled by eg. MPI and Co_lc_)r Reconnection (CR) | & “—35‘ o MonashStar . We find a well-defined R (p)
« Jet structure may be a sensitive tool to study the semi- o 0.25F AC . No significant dependence on...
hard regime [5] | | o E UE—\ » choice of simulation tunes [1,2]
« Also provides baseline for analyses in heavy-ion collisions %D_m; \ . simulation parameters [1]
2 o1 g T * PDF settings [2]
MUltl ||C|t d d t - t t t = » jet reconstruction algorithms [1]
plicity-dependent jet structures construction algori
e Re(pr) Is qualitatively similar to a
DED 40 60 80 100120 14q 160 180 200 Lorentz-boost curve [1]
Simulation of jet structure at LHC energies Transverse momentum p;” (GeV/c)
* Anti-ky jet finding in PYTHIA 8 [6] simulations
 Monash, Monash*, 4C tunes and several MPI/CR settings Heavy flavor: fragmentation Sensitivity

* Multiplicity-integrated CMS data is reproduced well [7]
* Cross-check with HIJING++ [8] with different PDFs

HF integral jet structures

jet

] _ _ — _ _ pp Is=7 TeV, P 50-60 GeV/c
Differential jet structures... pp fs=7 TeV 90<p” <100 GeVie * Leading+tsubleading beauty, =124 -e-Monash
Q . : : o leadi
+ Several charged-hadron 5107 e charm and inclusive jets Lo 7 eadinge
multiplicity (N.;,) event classes & o g0 *  Clear flavor sensitivity of T | e teadings
— <N < . . @)
” > :g?fmiﬁﬁﬁgo integral jet structure vs. Np, 5 08
------- R 9p) < S . -
¢ ) ). Pt 5 A\ o 1oofl<es0 « No mass ordering, however <
< e 1 ra<ri<rp = | . g 0.6
-------- o(r) = £  Charm jets are the narrowest, 2
or L P £ followed by beauty jet :
LR © ollowed by beauty jets, £ 0.4
S inclusive jets are the widest =
_ - 0.2
r = \/(90 — Qjet)? + (N — Njet)? 10
0 01 02 03 04 05 06 0.7 0.4r " " 1 = 3EO 40 5|0 |60 7NO ay 20
| g L Vs.Jetp vent multiplicity L
o {s=7 TeV (4C, ref.tune Monash) radius T 30'35? +|\/|0ﬂc':li-‘>hT h
E PP fs=7TeV (4G, ref.tune Monas help tell apart models I 03 * leading :
R ~#— 0<N5<25 : 80<Nj<100 P P S il Evolution of heavy-flavor Ry,
2 160 0<N©,<25 : 100<N <250 . . 2 T 0.25F o leading-b e Low-
B 1.4F 25<N° <40 : 60<N <80 RSD — Z (1 Pl (T)/ph, () ) = 0ok PT , . .
S 1oF —— 25<N; <40 : 80<N <100 \ e Prof (T)/ Pres(T) =7 * Charm differs from inclusive
B I 25<N° <40 : 100<N"" <250 = 0.15F . IS SIMI ' '
% £ e 25 e . 4C tune compared to Monash : I_I_Bheauty IS similar to inclusive
>  Non-trivial structure in py 9 o1 IQCh-PT ety ot dif
e * Persistent through statistically 0.05- arm and beauly Jets diner
) T
o - ~den | e equally from inclusive jets
€pe € NCh Classes 020 40 60 80 100 120 140 160 180 200
; -3  Great discrimination power o
RS A = S ] TransversemomentumpT(GeV/c)
60 80 100 120 140 160 180 200 for well-established models S _ o _
transverse momentum p’° (GeVic) * Multiplicity-differential jet structures provide a

o sensitive probe of flavor-dependent fragmentation
Integral jet structures: clear sign of modification by MPI

« Multiplicity distributions different when MPI is switched off

* We give predictions on multiplicity-differential jet structures

P P ¢ 180:200 GeVie in Vs=7 TeV pp collisions, using PYTHIA8. We show that
Y PTi T e Monasnone multiplicity-differential jet-structure studies have strong
i<y 5 1.1 —e— Monash-CRoff : . : :
= A —e— Monash-MPloff_CRoff discriminative power among well-established tunes.
,,ER PL: S * We demonstrate the influence of Multiple-Parton Inter-
E actions (MPI) on jet structure in high-multiplicity events.
« A significant difference g  \We define a characteristic jet-size measure R, that is
present in y(N) S found to be independent of the chosen simulation settings
) i‘:\'ﬁﬁ;ﬁ;’;‘*j’;‘t’z:tmzure e or jet reconstruction method.

20 30 40 50 60 70 80 90 e \We show that multiplicity-differential jet structures are a

at high N, s e " .
gn Nen FRr DR Ny, sensitive probe of flavor-dependent fragmentation.
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