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Why go exclusive?

Precise understanding of Jets properties & substructure:
=» confirm SM @ higher accuracy <> identify deviations.
=» multivariate analyses,

=» correlations.
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How exclusive 1s enough?

Analytic Resummation is hard to make more
diffe rential ., le.g.Procura, Waalewijn, Zeune, 1806.10622]

=> How much effort should we put into trying?

 do
dO1dO>...dOy

- N optimal = ?
Resummed
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How exclusive 1s enough?

Answer in case study:
1. Start: “Flat” phase space MC: N observables @. [PhSp]

2. Reweigh by calculation for N observables ©® [MC or Resummation].

3. Look at “other” (not Reweighed) observables,

4. Compare Reweighed [RW] prediction <= to MC or Resummation.
[5. Profit!]



Reweighing

_ do
dO:dO5

PhSp

11111



O

d
dO1dO> PhSp

Make “Flat” in

Reweighing

do
dO,dOs PLSp

1on Oy:

imension

d

.........
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Reweighing
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Drawn for illustrative purposes!

In general, 01-0; are correlated!
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Projecting down

do
= | dO
dO; RW / 1

do
Compare “other” ——
observable: dOQ

do
dO1dO-

PhSp

do
dO

RW

“prediction”
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do
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Projecting down

Compare “other”

via:

observable:

“goodness of fit”

do

dO,

X(02) = )

RW

do

dOs
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do
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Flat Phase Space Monte Carlo
don (pi| Q) = 5(2 pi — Q) H d*p:d(pi)0(p;)

R

Total momentum conservation
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Flat Phase Space Monte Carlo
don (pi| Q) = 5(2 pi — Q) H d*p:d(pi)0(p;)

R

Total momentum conservation

— Use Simon’s “RAMBO on diet” [Thanks!]. [Plitzer, 1308.2922]

— with a “twist”: importance sampling for our observables .
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The setup

4+ — .
Processs € € —2 ] atfixed Q. ™eimwer

[no hadronisation /non-perturbative effects.}

Analysis: Exclusive kr algorithm = 2 jets,
“Winner-Takes-All” recombination:

|=» Recoil-

A+ B — (AB) : ﬁAB = hardest Of(ﬁ A’ﬁ B> insensitive]
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The observables

1 E : e’
Jet Angularities: €, @ IV; 92 lover both jets]
(

a =2 ~ Thrust

a =1 ~ Total broadening
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The observables

e’
lover both jets]

2 0,
Iet Angularities: — @ 2@: EZ [Sln (§>] —, ,“

Actually look at *
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The “best” Angularity set
a € 10.2,3.0

=»> Reweigh by: [1, 2, 3, 4, 5] angularities. {
in steps of 0.2

=» Get “best” RW angularity set =» by minimising
sum of the x? over all “other” angularities:

min Z X~ (o)
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1/0 do/dlogy, eq

0.14-
0.12
0.10-
0.08
|= == -
0.06- : results for “best” set |
:
: of 1,2 or 3 |
—el .
0.04- | aneularities : '
— | g I_I
Q=1 TeV, PhSp n = 4 :
0.02- — Herwig, a = 26 N !___1
— — PhSp @ HW, RW=0.8, y* = 03011259 :
PhSp@HW RW= 0218X+0001496 L_"'I
0.00 = PhSp ® HW;‘RW =0.2 1.4 2.8 x* = 0.000234 e
y S 1 0
logy, €a
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1/0 do/dlogy, eq

() =1TeV

0.20-

0.157

=
—_
-

0.091

Q=1TeV,PhSpn=1

m— Herwig, a = 1.2
= = PhSp ©® HW, RW=0.8, x> = 0.008333

PhSp ® HW, RW=0.2 1.8, x? = 0.003756
PhSp ® HW, RW=0.2 1.4 2.8, x? = 0.00309

.
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How good is “best” set do for angularity a?

100 - | | | | | i
3 Q=1 TeV, PhSp (n=4) @ HW. ]
no. of angularities RW: -

—_—

-=2
3

—
=
—

Lines: the median
[over 11 “pseudo-
experiments”].

—_
3
N\

goodness of fit of angularity, x?

—4 ] ] ] ] ] ] ] ] ] ] ] ] ]
10 02 04 06 08 10 12 14 16 18 20 22 24 26 238

angularity exponent
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uncertainty:

11 “pseudo-
experiments” =»

Get Median &
uncertainty.

What is the overall improvement?
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Conclusions & Outlook

e Reweighing flat phase space by MC =» Get predictions of other angularities.

¢ |nvestigate “How much angularity resummation required”:

2> 1
3> 9
4~ 3

[...]
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Conclusions & Outlook

® Conclusions robust under:

» Number of phase space particles,

» MC dependence [HERWIG 7, Pythia 8],
» COM Energy Q,

» Binning,

» Set of angularities.

® Multi-differential resummation: any number of angularities at NLL, via SCET.

A. Papaefstathiou
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LOA D I N G [with Gillian Lustermans &

PLEASE WAIT... Wouter Waalewijn]

Thanks!
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1/0 do/dlogip€q

Flat phase space

10. Q=1TeV
— Herwig, a =0.5
= PhSp, N=3, a=0.5 . . .
PhSp, N5, &= 0.5 n: number of particles in
—— PhSp, N=10, a=0.5
0.8 — pron ne50. w02 _ flat phase space
PhSp, n=100, a=0.5
= PhSp, Nn=1000, a =0.5
0.6- dashed line: prediction
from 2 hemisphere “jets”
of uniform energy
0.4- )
density.
0.2-
] -‘ \
0.0 — o
] l L
—4 -3 -2 -1 0
Iogloea
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1/0 do/dlogipeq

PhSp with “importance sampling”

10_2‘:

I—l
o
&

10_4§

10_5§

Q=1TeV
— Herwig, a = 3.0
= PhSp, N=4, a=3.0
PhSpLog WithWgts, A =15, nrngrog =1, N=4, a=3.0
= PhSpLog NoWgts, A =15, Nrpgog =1, N=4, a=3.0

-3 | | - _2 | | 1
l0g10€4
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n: number of particles in
flat phase space

A: parameter that
determines range of
distribution of random
numbers in RAMBQO-on-
diet method.

NRndLogt NUMber of
random numbers

distributed
logarithmically.
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Q=1TeV, PhSp n = 4
= Herwig, a = 0,6 o
— — PhSp @ HW, RW=0.8, y2 =0.001324
PhSp ® HW, RW=0.2 1.8, x3 = 0.006391
0.251 ==+ PhSp ® HW, RW=0.2 1.4 2.8, x* = 0.004967
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---------
- ~a

~. .
-------

0.201 showing results for “best” set
of 1, 2 or 3 “best” angularities

1/o do/dlogy, eq
-
3
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—4 —3 —2
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What is the overall improvement?

100: | Q=1 TeV,IPhSp (n = 4) I® HW, o € [O.I2,3.O]

£ * ° meden | oreen band: exp. fit
. of “upper” and

A | “lower” 68%

":f F(N) = Qexp(=AN) + . interval over 11
g | MC replicas

6 ) ¢ black dots: median
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overall goodness of fit, (> x?
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MC dependence

same as previous
but with Pythia 8
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phase Space dependence
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COM energy dependence
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COM energy dependence
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set of angularltles dependence
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Reweighing

do
dOdO Make “Flat” in do
1 2 PhSp dimension Oz:
. "4 o

0.08
0.06 M~

0.04 |
0.02

02 1050
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Reweighing

do
dO1dO- PhSp

do
dO1 |y

X

dO; PhSp

do

do
dO1dOs PhSp

Reweigh by
MC 07 distribution

do

W ¥ AN~ W W Y NO
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