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Soft Drop

Studies of boosted objects at the LHC and the need to reduce contamination from the underlying event

and pile-up led to development of jet grooming.
Soft Drop Grooming

CA Clustering
subjets _/_CE } Kept (O.)
et —Jp—
} Rejected (Ou)

Soft drop grooming involves reclustering a jet with purely angular measure (CA clustering) and selectively

particles

throwing away the softer branches.
Groomed jet Groomed Clustering tree

Soft Drop criteria:
min[pr;, prj] ( Ry ) 8 ‘ E e
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Larkoski, Marzani, Soyez, Thaler 2014
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The criteria is IR safe for 3 > 0 and Sudakov safe for 3 = 0 (calculable after performing resummation)

Larkoski, Thaler 2013
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How well do we understand the groomed spectrum in theory?

Partonic resummation of groomed jet mass is well understood:

Zd(ete a7+ X)

e O 1. : NLO+LL®NP, pt jer>1300 GeV
i 3 LO plain 0.25 - :
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Frye, Larkoski, Schwartz, Yan 2016 Baron et al. 1803.04719 Marzani et al., JHEP07(2017)132

The fixed order corrections have also been evaluated at NNLO. [Kardos et al. 1807.11472].
See also [Larkoski, Moult, Neill 2017], [Lee, Shrivastava, Vaidya 2019], [Kang, Lee, Liu, Ringer 2018]

What about the power corrections in the groomed spectrum?

Although the hadronization effects are suppressed for groomed jet mass, in order

to achieve the required accuracy of as we need to account for the left over soft
particles.
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Power corrections dictate the accuracy of precision measurements

as measurement from Thrust at LEP: Power corrections are described via a nonperturbative shape func-

tion .
per
0.80 T T T di :/dkda 7-_5 F(k—2Z)
291 P . pure 1 dr dr Q
(GeV) f  QCD Only the first moment ; is relevant.
0.70 ; E
E E Q= /dk k F(k)
0-60F full E Hoang Stewart 0709.3519
e Field theory understanding of hadronization is important
0.50 |- QCD+mass
T T T | SCET provides this understanding
0.1120  0.1130  0.1140  0.1150
as(mz)

Abbate et al. 1006.3080

Q4 is a vacuum matrix element of soft Wilson lines:

o — ﬁ (0]tr¥] (0)Ya(0)& Y, (0) Y2 (0)0)
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Introduction

Power corrections to groomed jet mass are intricate

In what way is the groomed jet mass different?

o C/A clustering: NP corrections could depend on perturbative branching history. Not even
obvious if a nonperturbative factorization is possible!

o NP catchment area: no longer determined by the jet radius, no fixed geometric region.

@ Universality: dependence on z.ut? 87 R? Q7 ...

Perturbative Interface using Nonperturbative
cross section perturbation theory Contribution

Goal of this work is to deepen our understanding of the interface for
groomed jet mass via field theory calculations
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EFT modes for Groomed Jet Mass

We identify the relevant region for our
analysis by considering the EFT modes
for groomed jet mass measurement

@ Turning on soft drop removes
emissions in the shaded region.

@ CS denotes the emission at widest
angle that satisfies the soft drop
condition.

o Leading non-perturbative
corrections have the largest plus
component - hence the same
angle as the CS modes.

pe > pat

1
py ~ Aqcp (Q 1% 1)

z > Zcuteﬁ
’ m? 1 ’ m?
Pes ~ Q—Jc(c, e 1) pe ~ (EJ Q, mJ)
m3 243 8
C = Q cht cht =2 chut
065/2 ~ C
ln(Zil) Soft Dropped
A 2
T~ A2
2 AQCD

In(z

~1
cut

Power Corrections to the Groomed Jet Mass
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Soft Drop Nonperturbative and Operator Expansion Region

Distinguish two regions of the groomed jet mass spectrum:

a) soft drop operator expansion (SDOE) region, p. > p\ :

b) soft drop nonperturbative (SDNP) region, p:rs ~ p;\r :

2
my
2

QAqep (

mi < QAqep (

my5 QQcut

1
)2+B <1,

Aqcp ) fevci

cut

]n(Z_l) Soft Dropped lﬂ(Z_l) Soft Dropped
A
P~ A2
TSofter Qe
7772 N
) glop? s Op+
glop ‘
In(z; e ; In(z;))® i
) PS Collinear ca){S Collinear
+ vc 1
- In(R;") In(e™" < IR, In(@™")

a) SDOE region

b) SDNP region

@ In the SDNP region the A and CS mode come parametrically close merging into a single mode, A-CS.

@ The nonperturbative corrections to the jet mass spectrum are O(1) in SDNP region.

Power Corrections to the Groomed Jet Mass
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EFTmodes

Soft Drop Nonperturbative and Operator Expansion Region

Distinguish regions of the groomed jet mass spectrum:

a) soft drop operator expansion (SDOE) region, p:rs > p;\r :

b) soft drop nonperturbative (SDNP) region, p_

c) ungroomed resummation region:

+ .
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EFTmodes

Soft Drop Nonperturbative and Operator Expansion Region

Changes to perturbative subjets on

Collinear Soft

adding NP emissions are small:

SDOE

region

Collinear

0TS0 v o
| Pythia 8.2, ¢'¢” — qg — — = Partonic |
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EFTmodes

Soft Drop Nonperturbative and Operator Expansion Region

Catchment area determined by collinear and CS subjets (at LL):

Collinear soft

% Collinear
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((.Lr} Q = 1000 GeV Hadronic
= F Zw=01,8=2R=1 o> i
s 051 22 ]
< Y 2 m3/E3 ~ zew |
o0 L |
S
S L |
E . 4
S 0.25— —
b 3 |
} [ 4
L I—I’I N L I_
5. —4. -3. -2. -1 0.
2,2
logyo (m;/Ey)

Power Corrections to the Groomed Jet Mass

PSR19

9/27



Measurement Operator and the Matrix Element

Measurement in the Collinear-Soft Sector

Measurement in the collinear-soft sector:

SDOE

q
(m)es Qp+ QZ% + QP 8(zes — Zews0L) Z .

nonperturbative corrections to the measurements involve two terms:

qi+® = q,'Jr 6}?}:’(9%7 0657A¢i)

. ~ 2q;
dio = I:q,' +B (q,‘ - TL COS(A¢f)>:| ( NP(eq, Ocs, Ad’ ) - e (0q s Ocs, A ))
cs
shift correction: CS emission sets the boundary correction: change in the soft drop
catchment area for the NP modes that are test for CS mode due to hadronization. Inside
kept by soft drop: @ISIDP =1 cs subjet: @NP =1, @NP =1- @1\(?1)

py /1’

Power Corrections to the Groomed Jet Mass pSR10 1027



Measurement Operator and the Matrix Element

Measurement in the Collinear-Soft Sector
Measurement in the collinear-soft sector:

Qpl+ @3 a + @l b(ze — zene0) 3 %2

SDOE
2

(m))es =
nonperturbative corrections to the measurements involve two terms:

qitb = qr'Jr 613)19(96],7 9C57A¢i)

2q;.1
0

cs

o = [qr +6(a - cos(mz»,-))} (8800, 0y A1) — €8 (64, s, D))

The projection operators only involve ratios of polar angles and difference of azimuthal angles:

020 (00, s, D) = e(mm - g)e(l - Z—) +e(§ - |A¢|)e(2cos(A¢) - §—> ,

make the following rescaling:

0 2 6 k
+ cs g+ — — i q; €L
q; = ki ) q = — k,‘ ) qiL = ki, ¢q; = ¢k, + Pcs = =7

2 Ocs Oos Kk
Power Corrections to the Groomed Jet Mass
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Measurement Operator and the Matrix Element

Measurement in the Collinear-Soft Sector

Measurement in the collinear-soft sector now factorizes

SDOE 5 qgi
(M?)es QpL+@Q Z G + QL 8(zes — zews02) D IQ©

i

CS 6 2 kl
=Qp.+Q+ Z" + QP& 6 (2 = Zews00) 5= C?

1
The projection operatos in k! and k;g are independent of 0c,:

kit
ki~

(1-52) +o(5 -1 )o(zemton) - 1)

ky /K™ ky /K™

Measurement now performed with unit radius projections

Op (721 m)z |¢k\—f
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Factorization of the matrix element: Abelian graphs

Here we probe using a NP source gluon g* with a perturbative CS gluon p*.

ghad,ab. _ 0sCu (u?e7)° [ dp' dp- / dq g (4C. —2Ca) i C(q) [MPH9 — p7]
‘ T T(l—e€ Jo (prp)tte ) (2m)d qtq-
4G —2Ca) i C(q)

qtq-

Apply the rescaling to factorize the measurement MPT9 — M9:

0 t 2 -
g =2kt= Pkt g =Tk = [Pk qi=k, A=
2 P Op pt

Note that the measure and the NP source are already invariant under boosts needed to factorize the mea-
surement

,:—ab.(q,u) = gz(

2 k . 4C, —2Ca)g2 C,. i€ C
_ Qf :QP—J:, Fab.(qu) _ ( A2g7 ii° C(q)
q k qtq

04 = F*P k"), diq=d%
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Measurement Operator and the Matrix Element

Rescaling is essential for Nonperturbative factorization

Now consider the nonabelian graphs:

S&S

ghad, ma. _ @sCu (u?€7%)° [ dp*dp~ / d’q 2g% Car* C(q)
‘ T [(1-¢) Jo (pTp7)tte J (2m)? qtq-
t t =
% [Mp+q_Mq} ap +p q# )
pPTq= +qtpT —24/pTpT|GL|cos(dg — Pcs)

NOT invariant under boost of g alone but factorizes in the rescaled coordinates

9P +p'q” _ k* 4+ k™
Pta= +qtp —2y/p P |Gi|cos(dg — des) kT + k= —2|ki |cos(d)

Obtain the full source function:

Ca 1 Ca 1 kY + k™
3) Y

F(k*) = ag® i< C(k) | ( C —
() =27 ){( kP k= " 2 kY k™ ket 4 k= — 2|k | cos(¢x)

Result holds at LL. Checked explicitly with an additional perturbative emission

Power Corrections to the Groomed Jet Mass pSR10  12/27



Theory Results

Leading Power corrections to the groomed cross section

Leading power corrections for the full cross section can be parameterized as
dohad dé,, d QYT
. Q0 L (G2, @ zeus ) 225 ) + m‘ )
J

dm® — dm® " dm?

C(m7F, Q; Zeus,

dm2
Tg@(ﬁ) linear in 3, hence two parameters:
TP(B) = T0+ BTy

The Wilson coefficients Cl(m'j‘, Q, Zcus, B) and Cz(mj, Q, Zeus, B) are not constants along the spectrum
depend on both the grooming parameters, but the hadronic power corrections themselves are universal:

Three parameters total, only depending on Aqcp:

© dik e
Q7 z/ — kT O F(K")

(2m)
® dk =0 o\ g
Tio= (277) k (eNP - eNP) F(k")
© d/k - B9 © £ -
01 = [ e (K7~ ke cos(90) (85 — 0% ) F(k¥)
BT (E D (o ) (e AL e e B



Theory Results

Leading Power corrections to the groomed cross section

Leading power corrections for the full cross section can be parameterized as
dohad dé d > Q'T‘ ( )
dn:ﬁ = dm’% - QQ;D Tmi Cl(mJ7 Qyzcutvﬂ) dm2 + — mJ

C(m7F, Q; Zeus,

T:(l@(;’i) linear in 3, hence two parameters:
TL(B) =20+ A TTa

The Wilson coefficients Cl(m'j‘, Q, Zcus, B) and Cz(mj, Q, Zeus, B) are not constants along the spectrum
depend on both the grooming parameters, but the hadronic power corrections themselves are universal:

Wilson coefficients are perturbatively calculable and involve resummed averages of opening angles of stopping
pair:

2
Cl(miy Q7Zcutaﬁ) ~ <w> s Cz(mi, Q? Zcutaﬁ) ~ < (2 ) Q; 5(ch Zcut955>>

We calculate them in the coherent branching framework at LL.

Power Corrections to the Groomed Jet Mass pSR1o  13/27



Theory Results

LL Resummed Wilson Coefficients

T

———
efe” — gg, O = 1000 GeV

- —_—
efe” — qg, 0 = 1000 GeV

04F z =01, R=1 f
03] 4 03] 4
S S
G 02 G 02 il

URREE S e

3. 2 = 3 -2 1 0.
logio (m5/E3) logo (m3/E3)
0. T T 0. r T T
ete” - ¢qg, O = 1000 GeV £ ete” - qg, Q0 = 1000 GeV
04z =01,R=1 b 04 B=1,R=1 B
X ,(,1035_ — =005 .
S E P — =0
$) Sor — =015 =
=3 -2. -1 0. =3 -2. ~1. 0.
logyo (m3/E%) log o (m3/E%)

Wilson coefficients have nontrivial dependence on z.,t and 8
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Theory Results

Size of power corrections

Absolute value of the fractional power correction taking 2, = 1.0 GeV, T30 = 0.7 GeV, T11 = 0.4 GeV.

= e 5 g, 0 =1000 GeV = e 5 qq. 0 = 1000 GeV - e 5 g, 0 =1000 GeV

2 Z=01,8=0,R=1 2 Za=01,8=1R=1 g Zaw=01,8=2R=1

g o —— shift £ or —— shift g o —— shift 1

3 AN - - boundary 3 3 - —- boundary

° ° °

£ oo 1 Zoof 1 oo ]

= 3 =

S S S

=4 =4 =4

%3 s Lx; =x EH s 53 33 E R
logyo (m3/E3) logyq (m3/E3) logyo (m3/E3)
o . . 0 . . 01 . .

= [ ee” = qg, Q = 1000 GeV = ee” = qg, Q = 1000 GeV = ee” = qg, Q = 1000 GeV

.§ \ Zw=02,8=0,R=1 g Zw=02,8=1R=1 § Zw=02, =2, R=1

£ —— shift 1 &£°T —— shift 1 BT — shift bl

3 N --- boundary {  § --- boundary {  § - -~ boundary

° ° °

% 0,03 B ‘_E 003 1 ‘_E 00sf- ]

S ] S

ES e S

s 55 BE s %5 =X EE s 53 35 EH s

logyo (m3/E%) logjo (m3/E3) logyo (m3/E%)

Shift and boundary power corrections have comparable size and grow from ~ 1% to ~ 10%.

Dashed lines represent the extent of SDOE region.
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Monte Carlo Studies

Comparing the shift correction matching coefficient with MC

Comparing our computation of C;(mﬁ) with partonic Monte Carlo for
Zouy = 0.1,0.2 (rows), 3 =0,1,2 (columns)

) . 0.

T T T
¢ =47, Q = 1000 GeV L] Partonic, ¢'e” — gg, Q = 1000 GeV u
" 04F zw=01,8=1,R=1 a 4 04F zw=0.1,=2R=

Partonic, ¢'e” — ¢, Q = moo GeV L] Partonic,
04F 2w =01, f=

® Vincia 2.2

- ® Vincia 2.2 e Vincia 2.2
A303F  m Pythia 8.2 b 303 m Pythia82 B &303F  m Pythia 8.2 b
3 A Herwig 7.1 S A Herwig 7.1 & A Herwig 7.1
Q02— ) B Q02— () Bl Q 02F — Cym)) e

| | H
%35 EX] BE 05 35 EX BN 05 25 BE EE
22 2/ g2 22
log o (m3/E7) log o (m3/E7) logyo (m3/E3)
05 . E . . 05 . .
Partonic, ¢'e” — qq 0= mm GeV L] Partonic, ¢'e” — g7, Q = 1000 GeV L] Partonic, ¢'e¢” — g, Q = 1000 GeV L]
04F 2w =02, =0, R=1 o 04F zw=02,=1,R=1 s 4 04F 2w =02, =2 R=1 a 4
e Vincia 2.2 ® Vincia 2.2 e Vincia 2.2
AS03F  m Pythia8.2 1 <309F  m Pythia82 4 30%F  m Pythia82 B!
3 A Herwig 7.1 s A Herwig 7.1 & A Herwig 7.1
Q02— ) B Q02— () B Q 02F  — Cy(m)) e
o1 i g o i o1 i
: i : i i
0. I H L | H L L
255 25 BE 05 %55 EX] B EX] EE 0.5
2,2 2,02 3,2
logo (m3/E7) logo (m3/E7) logyq (m3/E7)
All the MC do equally well
Power Corrections to the Groomed Jet Mass PSR10
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Comparing the boundary correction matching coefficient with MC

Comparing our computation of Cz(mﬁ) with partonic Monte Carlo for
Zouy = 0.1,0.2 (rows), 3 =0,1,2 (columns)

T T 05 T T 05 T T
Partonic, ¢'e” = g3, Q = 1000 GeV Partonic, ¢'¢” = gg, Q = 1000 GeV Partonic, ¢'¢” = gg, Q = 1000 GeV
04F ), 3 04F zw=0.1,8=1,R= e 04F zu=01,8=2R= Bl
® Vincia 2.2 ® Vincia 2.2 ® Vincia 2.2
303 m Pythia8.2 ) 1 @°F = Pythia82 7 A%F = Pythia82 7
E A Herwig 7.1 S A Herwig 7.1 v ~ A Herwig 7.1
Qo2 — ) Bl S — ) 14 B Qoo — ) 3
01f [ of v ] olf E
b 1®
0 | w 2 il w 2
-35 25 15 05 235 235 S5 0.5 235 5 “1s 0.5
2,2 2,2 22
logjo (m3/E7) log o (m3/E3) logyo (m3/E7)
05 . . : . . 05 . .
Partonic, ¢'e” = g3, Q = 1000 GeV Partonic, ¢'¢” = g, Q = 1000 GeV Partonic, ¢'¢” = gg, Q = 1000 GeV
04F =02, =0, R=1 3 04fF zw=02f=1,R=1 E 04F Zw =02, =2 R=1 E
® Vincia 2.2 ® Vincia 2.2 ® Vincia 2.2
@203 m Pythia8.2 7 A203F  m Pythia82 v, 203 m Pythia82 b
< A Herwig 7.1 < A Herwig71 1 A Herwig 7.
Sk — cymd) 1 VR —cm) . 4 CeE —cm y ¥
01f 5 of 3 o1f E
0. L L L L 0. ~
%3 23 K s 35 23 a3 %35 EX] s 05
252 252 252
logjo (m3/E7) log|o (m}/E7) logy (m3/E7)
calculate using

(€] z—zcutGB — © z—zcut95+§e
Relatively better agreement of LL calculation with Herwig
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Visualizing the angular distribution of NP subjets

Tag an NP subjet with E S 1 GeV in the CA clustering tree of the groomed jet and apply the rescaling.

In the OPE region we find the expected geometry with R ~ 1

g. Q= 1000GeV

>4 Q = 1000 GeV

ky/k™
ky/k™
ky/k™

>4~ Q= 1000 GeV 1000 GeV

ky/k™
ky/k™
kylk™

ke/k™ kel k”
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Monte Carlo Studies

Fitting for the power corrections in Monte Carlo

Fit for the three hadronic parameters for the following grid in the SDOE region:

Q = 500, 1000 GeV, zeys = {0.05,0.1,0.15,0.2}, 8 = {0,0.5,1.0,1.5,2.0}

Take 0.05 units as the difference between partonic and hadronic normalized cross section. Error defined as

10% uncertainty on this number.

0.75
L+ ,- ~ _

= fee —4aq, Q =500 GeV Solid = Hadronic

ol

E L Zw =01, =1, R=1 Dashed = Partonic

oS ‘ : A

§ 05 Hervs.ng 714 ]

=) L —— Pythia 8.2 J

& e —— Vincia2.2 -

~ == — e — — _ b

5 025l i, ]

~= 025+ | —

N - + + 1

b . . T Des = Pa ; i

= 22 _

N = - mj/EJ—Zcul ; s
P S T B S
=25 -2. -1.5 —-1. -0.5

log,, (m%/E%)

Power Corrections to the Groomed Jet Mass
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Monte Carlo Studies

Fitting for the power corrections in Monte Carlo

Fit for the three hadronic parameters for the following grid in the SDOE region:
Q =500, 1000 GeV, z.,+ = {0.05,0.1,0.15,0.2}, 8 = {0,0.5,1.0,1.5,2.0}

Take 0.05 units as the difference between partonic and hadronic normalized cross section. Error defined as
10% uncertainty on this number.

1.
T T T T | T K T T T | T T T T | T T T T | T T T T i
[ === Partonic  Vincia 2.2, e*e” - ¢g, 0 =500 GeV |
&= : Hadronic Zew = 0.05, ﬁ =2,R=1 :
(\Llu\'\ 0.75- o™ + NP @i, Tlli.o’ T({,l) =(1.2,-1.0,0.50) GeV
§/ [evven P> ph ]
o% [eeeee m3/E3 = zew ]
2 05+ ]
< r ]
3 r ]
N C ]
s 0 ]
5 025 ]
C - ]
0. bttt = | —
Z5. —4. -3. -2. -1. 0.

log, (mi/Ef)
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Monte Carlo Studies

Fitting for the power corrections in Monte Carlo

Fit for the three hadronic parameters for the following grid in the SDOE region:

Q = 500, 1000 GeV, zeys = {0.05,0.1,0.15,0.2}, 8 = {0,0.5,1.0,1.5,2.0}

Event Generator

[[ Q5 (GeV) [ T, (GeV) [ Ti, (GeV) [ x*/dof

-0.75)

Pythia 8.235 1.63 -1.21 0.33 0.96
Vincia 2.2 1.22 -1.04 0.50 0.84
Herwig 7.1.4 (default) 1.14 -1.73 -0.15 2.53
Herwig 7.1 (p7B) 1.14 -1.32 -0.11 0.77
The parameters are correlated but have very small uncertainty
1. T 1, T T T
Vincia 2.2 ‘ Vincia 2.2 Vincia 22
i e - qq
e ma ] 075 1 0751 n ]
/
q q S /
T 0.5 1 L1 o5 / / 1
(GeV) (GeV) /' !
i
B 0.251 Y 4 0.25)- [\ 4
— 10% uncertainty — 10% uncertainty 10% uncertainty
--- 20% uncertainty --- 20% uncertainty ---20% uncertainty
i 23 s 175 87 i 5 5 175 L Y e  E
QF, (Gev) QF, (GeV) T GeV)
PSR19 10 /27
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Monte Carlo Studies

Fitting for the power corrections in Monte Carlo

Fit for the three hadronic parameters for the following grid in the SDOE region:

Q = 500, 1000 GeV, zeys = {0.05,0.1,0.15,0.2}, 8 = {0,0.5,1.0,1.5,2.0}

Event Generator H Qy, (GeV) [ Tg,o (GeV) [ Tg,1 (GeV) [ x2/dof
Pythia 8.235 1.63 -1.21 0.33 0.96
Vincia 2.2 1.22 -1.04 0.50 0.84
Herwig 7.1.4 (default) 1.14 -1.73 -0.15 2.53
Herwig 7.1 (p7B) 1.14 -1.32 -0.11 0.77

More studies with Herwig:
@ Included p7B tune in Herwig to probe poor x? of default Herwig [Reichelt et. al. 1708.01491]

@ g* preserving kinematic reconstruction in default Herwig vs. pr preserving in prB tune (originally
proposed in [Gieseke, Stephens, Webber 2003])

@ We use the same asCMW = 0.127 in the p7B tune. Using the prescribed aSCMW = 0.1087 failed to
produce reasonable fits (with x2/dof > 10). More plots in backup.
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Monte Carlo Studies

Fitting for the power corrections in Monte Carlo

Fit for the three hadronic parameters for the following grid in the SDOE region:

Q = 500, 1000 GeV, zeys = {0.05,0.1,0.15,0.2}, 8 = {0,0.5,1.0,1.5,2.0}

3 universal parameters fit the whole grid well
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Plots for Herwig and Pythia in backup
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Monte Carlo Studies

Linear behavior of boundary correction

Fit for individual 3's using the QF from the global fit. Fits agree with prediction.

[P ‘ ‘
ete” > qq 1

[ «nqpredict __ opq global fit q global fit
s B) ="y +B] 1

-o- Vincia 2.2 - Herwig 7.1 pyB
-= Pythia 8.2 -+ Herwig 7.1.4
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0. 0.5 1. L5 2. 2.5

B
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Monte Carlo Studies

Testing z.ut independence of T{, and T7;

Fit for individual z.,¢ values and compare against the global fit
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Monte Carlo Studies

Testing z.yt and [ independence of Q7

Fit for individual zcy¢ and B values and compare against the global fit
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Conclusion

@ QFT based treatment of power corrections to groomed observables. 3 Universal parameters

@ Calculate the shape dependence of power corrections via Wilson Coefficients determined with
Coherent Branching at LL

@ Enables precision measurements for s and m; involving direct comparison of data with theory, or m;
calibration in Monte Carlos.

@ Interesting test of hadronization models of Monte Carlos

@ Future applications to collinear drop

Thank you.
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k]
Fits in the SDOE region for Pythia

Fit for the three hadronic parameters for the following grid in the SDOE region:

Q = 500, 1000 GeV, zeys = {0.05,0.1,0.15,0.2}, 8 = {0,0.5,1.0,1.5,2.0}
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kst
Fits in the SDOE region for Herwig (default)

Fit for the three hadronic parameters for the following grid in the SDOE region:

Q = 500, 1000 GeV, zeys = {0.05,0.1,0.15,0.2}, 8 = {0,0.5,1.0,1.5,2.0}
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Fits in the SDOE region for Herwig (p7B tune, same «

Fit for the three hadronic parameters for the following grid in the SDOE region:

s

CMW _

0.127)

Q = 500, 1000 GeV, zeys = {0.05,0.1,0.15,0.2}, 8 = {0,0.5,1.0,1.5,2.0}
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- 5w
Fits in the SDOE region for Herwig (p7B tune, oMW = 0.1087)

Fit for the three hadronic parameters for the following grid in the SDOE region:

Q = 500, 1000 GeV, zeys = {0.05,0.1,0.15,0.2}, 8 = {0,0.5,1.0,1.5,2.0}

0.

T T T T T T T T 075 T T T
Herwig 7.1 prB +a., ¢'e” = g7 Herwig 7.1 prB + ., ¢'e” — g7 Herwig 7.1 prB +a,
@ Q:S(K:/Ge‘Vq, Zn=01,4=0R=1 0Q=500GeV, zeu =01, p=1, R=1 e'e” = g, Q=500 GeV
B ok Qi T 1Y) = (15,-2.6,-0.18) GeVq L === Partonic Zw=014=2R=1
< — - Partonic ) —— Hadronic
& —— Hadronic E oL NP B R
3 — oM+ NP 3 mmmmmme S [
B _ < == B
3 oasf s> 4 ok 4 Soast -
o - - T 0 0 = == Partonic '
= i s = —— Hadronic i
P P o™+ NP P
o | L | i 1 | i N | | i
=3, =25 -2. -5 =1 ~0.5 -3. -25 2. -5 =1 -0.5 -3. -25 ~15 =1 -05
logo (m3/E5) log (3 E5) logo (m3/E)
0. T T T T 0. T T T T 035 T T T
Herwig 7.1 prB + . ¢'¢” > g7 Herwig 7.1 prB + ., ¢'e” — 47 Herwig 7.1 pB +a,
@ 0 =500GeV, zeu =02, =0 R=1 IS Q=500 GeV, zeu B=1R=1 @ e'e” = qg, Q=500 GeV
e osk === Partonic ] S sl ~ == Partonic ] o Zw=02,8=2,R=1 ]
—— Hadronic —— Hadronic
2 — ™"+ NP 2 — o™+ NP 2 -
S ot pt S femmee _ 3 b
Soas jIES = 1 30 K ] 2L ==~ Partonic ]
- - D - h
i L i . L N | 4 | L
=3, =25 -2. -15 -0.5 -3. -25 -2 -5 =1 05 =3, =25 -2 ~15 -1 -05
logo (m3/E3) logyo (3 /E3) log,o (}/E5)

Power Corrections to the Groomed Jet Mass pSR10  27/27



	Introduction
	EFTmodes
	Measurement Operator and the Matrix Element
	Theory Results
	Monte Carlo Studies
	Conclusion
	Backup

