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Jet Substructure
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e Jet substructure studies have exploded
IN the last decade
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» Cover a wide range of physics topics 1205 E
from BSM, deep learning, QCD 122{ E
interactions... 5o E

« What can we learn from jet substructure 20 E
at EIC? 03990 7995 2000 2005 2010 2015 2020
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QCD Jet Substructure
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o Jet substructure accesses a variety of

effects within QCD
 (TMD) Fragmentation functions
e Parton shower evolution

e Nuclear medium effects
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QCD Jet Substructure
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CD Jet Substructure

1 1 1 1 | 1 1 1 1 I 1 1 1 1 —l
h f (rad)
-o- 0.37 0.30 0.25 0.20 0.17 0.14 0.11 0.09 0.07 0.06 0.05

o Jet substructure accesses a variety of

F
%
ffect Ithi QCD @, 10 E 1.8 v |
errects witnin —t ¢ @ 1.8 T T T
o U L ALICE Preliminary )
= ky>27 Agep ]
C ! A - L D -
. . b N + STAR : —— Ky > Agep -
 (TMD) Fragmentation functions o o i kAl
oC - R=0.2 - . p+$ EJ: t200I ?:IVR . : o 0T~ 7lach
= + -k_ Jets, . E -
Qfé 6?_ * 15<pT.]el<20 [GeV/c]_iE— g:fltl;[Opzsmio..:,?’):O _ Agcp =200 MeV/ce :
: Z £ k3 R=0.6 E )
 Parton shower evolution S 15<p, <20 [Gevic]
) = o : -
Z— 35—* - “ -
' - F x X 3 X =
e Nuclear medium effects | S 70 N . € -
ok L 3 K I 4 Y
> sF I Kang et al. E T —
o ¢ 1 * STAR data =
Q 7_ *x E3 | Sys. Uncert E .
.§ 6_ +* R=0.2 -:_ -‘ -
Z ' x 30<p_<40[GeV/c] T R=0.6 E |
© . 1 30<p_ <40 [GeV/c] 1 L] J ‘
- af + T. jet 3 1 ] 1 1 1
Z.“_’ A3 i * d 22 24 26 28 3
= EA A In(1/6)
* +* *
3 T ** r
: N R B - S B BT _ «
0 0.2 0.4 O.?q) 02 0.4 O-E
arXiv:2003.02114 -~ ]

Joe Osborn, ORNL 5




QCD Jet Substructure
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FF Observables

» Typically RHIC/LHC analyses use
Z, i1, r defined as shown

e Have been used In:

* Inclusive jet (ATLAS, ALICE,

CMS, STAR)
> = Pjet * Ph
e /0-jet (LHCD) et |?
+ y-jet (ATLAS, CMS) = Ph X Pjet
‘pjet‘
e Others?

r =/ (0n — bt + (v — jer)
« e.g. spin sorted (Collins) FF
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FF Observables

» Typically RHIC/LHC analyses use
Z, i1, r defined as shown

e Have been used In:

* Inclusive jet (ATLAS, ALICE,
CMS, STAR)

e Z0-jet (LHCD)
e Yy-jet (ATLAS, CMS)
Others?

« e.g. spin sorted (Collins) FF
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Groomed Jet Observables

 Many analyses now use the soft drop
grooming algorithm to remove soft, wide
angle radiation from jet

* |Intended to try to identify radiation
associated with hard scattered Parton

e Observables of interest:

* Rg, zg- sensitive to DGLAP splitting
function

ook at others? E.g. m, msp

* Open to suggestions
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YR Plans

e Setting up simulation/analysis framework with EICSmear to fast simulate DIS events
* Plan to look at single hadrons-in-jets, soft drop groomed jets

* Inclusive and HF jets
* Things we will look at to begin:

* Jet and substructure observables reconstruction performance for given detector
geometry/resolution

e Statistical projections for various beam energies (?)

* Others? Any suggestions welcome!
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