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Jet angularity
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Soft-drop grooming

Larkoski, Marzani, Soyez, Thaler, JHEP05(2014)146
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Collinear-drop

Chien, Stewart, JHEP06(2020)064
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) e Conventionally only particles surviving soft
drop are studied. However, one could study
the dropped particles as well

* One could even pick out an intermediate
branch with two soft drop conditions
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Useful applications

Higgs Tagging - gg

¢ Particle content of h—gg jet similar to QCD jet
* Dedicated GRU struggles to differentiate
¢ MLP with expert features - jet mass ratios

* Similar concept to collinear drop [1907.11107)], isolates color singlet
) In(z™")
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Color-singlet jet isolation
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Useful applications
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Flattened jet angularity
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Flattened jet angularity: an example

Avnalus pp froctiog 7§ WB) A Get subtrcure vese
K : ‘ obs—evvmtﬂ‘(_ . o«A/o\/—"fn)vm
A : ;
jeX erergy +lew

e (1 R( Rz_ R o
Omo-fﬁv?k TwPfcwgnrqu o]['

Colliueay JroP

U(r =0.1) for 200 GeV Jets

E o BQuark

53)3: =Gluon TmS'f‘(o-o{ D{\ +he 0(0‘9'431 c(wml‘l-y, eliel,

é:: 75 +he cauvemtfmm/ d’c'( SLo.!)f, —H,\;!

<t -et’ b' '-'3( O{FSTH.Lht(-UV\ (S 5[4«;,‘/14-{
) A Galliechio, Shumte YT 1 U i
2 o 3 be seufrtivg to CIMaflC/‘?I“W\
By PRL toTCrol)1Too| oy

0.2 0.4 0.6 0.8 1
Integrated Jet Shape ¥(0.1) 9



Lund plane and SCET modes
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Factorization of flattened jet angularity
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Factorization of flattened jet angularity
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Compare factorization of collinear drop

Two coft-drops * |
Chien, Stewart, JHEP06(2020)064
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Resummation using RG evolution

RG’ evolu town keru(s

Pz'FA(w) /‘l’) JRlz(l‘l’)

XPp |:2CiS(MR1?uJR1) - 2C7,S(/,LR2 ) ,u'JRl) -+ QCiS(MJR2 ’ /“LJRI) MS/(‘\? S99 wren l"\}

un
JRzz('u’) ATuro 4y T A

JR]_’L(/J'JRl)

+ 2AS§12-(/'LR17 .u'JRl) + 2ASR2¢(/"R27 “JRz) + 2AJ’i(/“l’JR1 ) /'LJRz )] J;lzn(,u,J )

21 R2
/'I/R2 “JRI ]nRIS 8 S 8 IJ/R2 /‘LJRI ]. (,U‘JR21:)776_7E77
Ryi(O1, LR, ) SR +In —
[uRl Hig, 21(011: ;) Sy (O KRy HJp Y nr, / T(n)

Oue' (°bF E)‘FV'(SST(IV\ -Fm— + e 96(—(; s ,AVO?M COH' “F"‘"‘CtTM

2E 19°Cip* e "EQy_9 / dgtdg~ ., _ gt R}
= _ 5(¢— —2E @( _ )
Rlz(wlau) (27_‘_)61_1(471_)6 (q+q_)1_|_€ (q Jxl) q 4

2E 1g°Cip“eEQq_ / dgtdg~ _, _ R; q'

. — (¢ —2E @( _ )
SR2z(w2a .U) (27!‘)d-1(471')6 (q+q_)1+e (q J5172) 4 q
O pne - | 00 P ALdm n\v\s o/\fwhs?ms log
dlog S Rui uJRl

L — Ryi —
dlog = 2C'z'ycusp Vi 2y R ’YSEN
d lOg SR 7 HJg Sp. i —
Jlog Mz = —2CYcusp In VM2 — 2P R2; = YSp,:
Ry

TpFA = VSg,; T VSryi = —2CYcusp 10g R, = VJryi = VJRryi ] log 5



RG consistency at one-loop
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Scale choices
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Monte Carlo and analytic studies (preliminary)
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Peripheral rings ensure dropping collinear radiation and probes soft radiation
Hadronization corrections shift to smaller values

Native scale choices: uz = EjxR;, ur, = EjxR; breaks down at large values of x and scale
merging/fixed order matching needs to be done. Constraints from recoil need to be
considered.

Sudakov peak position predicted and sensitive to the running of strong coupling constant
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Monte Carlo and analytic studies (preliminary)
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Histogram logx 58

Entries 35871
Mean -1.551
Std Dev__ 0.5659

dlog(o) / dlog4gx

0.15}

 pr=600 GeV R = 0.8

o
—
o

o
o
o

0.00

R;=04 R,=0.8

preliminary

Peripheral rings ensure dropping collinear radiation and probes soft radiation

Hadronization corrections shift to smaller values

Native scale choices: uz = EjxR;, ur, = EjxR; breaks down at large values of x and scale
merging/fixed order matching needs to be done. Constraints from recoil need to be

considered.

Sudakov peak position predicted and sensitive to the running of strong coupling constant



Monte Carlo and analytic studies (preliminary)

Chien, Stewart, JHEP06(2020)064
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» Peripheral rings ensure dropping collinear radiation and probes soft radiation
» Hadronization corrections shift to smaller values

> Native scale choices: ug = EjxR;, ur, = EjxR, breaks down at large values of x and scale
merging/fixed order matching needs to be done. Constraints from recoil need to be
considered.

» Sudakov peak position predicted and sensitive to the running of strong coupling constant



Conclusions

» Explore a new jet substructure observable called flattened jet angularity

» a jet-shape based generalization of the classic jet angularity
» worked out the factorization expressions, still need to complete EFT scale merging
and matching to fixed-order calculation, and N GL contribatiovns

» phenomenological applications is on the way
» Such observables do not rely on grooming nor clustering algorithms

» Their hadronization corrections can give interesting information about nonperturbative QCD
effects within jets
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