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Why do we care about parton showers?

* Vacuume-like emissions given
by logarithmic
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* Medium-modifications probed
by jet quenching

* Time-ordering picture needed
for medium interface

Is jet quenching sensitive
to the ordering of vacuum-
like emissions?



First, a look at vacuum showers
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Building differently ordered cascades
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Parton Shower Details

L] . ege C Sprev d 1 dZ
No-emission probability: A(Sprev, 8) = exp —O‘—R/ - -
n s M Zeut (1) <
How to set up a toy Monte Carlo:
* Splittings happen above some hadronization scale \EP > kﬁad E.g. Formation time:
2
_ khad
: I cut — 441
* Can be rewritten as a condition 2 > Zcut 2p7te
- Initialization condition: #. . < pt Opening angle:
" Yform p

) 2 €]
* To avoid large angles: @ < 2\/5 0° = (p+)2[2(1 _ Z)]2
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Determining Splitting Kinematics

. o on o C Sprev d 1 d

No-emission probability: A(Sprev, §) = €xp _O‘_R/ as i
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Differences in ordering choices

Splittings along the quark branch
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Lund Plane Densities
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Lund Plane Trajectories
Mean values of Lund Plane densities
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Lund Plane Trajectories
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Let’s look at jet quenching!



Simple (Pseudo-)Quenching Models
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* Option 2: Apply to whole quark branch ’



Simple (Pseudo-)Quenching Models
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Simple (Pseudo-)Quenching Models

Frequency

10°

10—1 4

]_0—2 4

Frequency

Pl = V2 X 1000GeV —— 1
First Splitting — n*

[—')

Eliminate these events

0.0 05 10 15 20 25
dy[GeV™!]
P = V2 x 1000GeV — 17
* First Splitting M2
— R
. = Consider two QGP ‘bricks’
2 1 6 8 10

torm [fﬂl]

Consider distance between daughters: d; = 4/ tf]j;—f‘

A simplistic model:

- Eliminate event if dg > deon =

A slightly less simplistic model:

(Decoherence)

S
h

(Finite formation time)

1

- Eliminate event if ds > deon =

V4

- And |f tform <L

(L - tform)

12



Influence of the first splitting on quenching
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Influence of the first splitting on quenching

* Apply this pseudo-quenching model to all orderings

* Compute the percentage of ‘guenched’ events
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G [GeV? /fm] 2 5 5 G [GeV? /fm] 2 5 5
te! 1.093 % 3.066 %  5.861 % t! 4578 % 11519 % 22.030 %
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Apply quenching condition to the Apply quenching condition to the
first splitting entire quark branch

Quantifies importance of ordering scale

13



Summary

* We have created a toy Parton Shower Monte Carlo:

* To explore differences between ordering variables
* Aiming at a framework for time-ordered, medium-induced emissions

* Choice of vacuum ordering — Sensitivity to quenching at differential
timescales

* Model does not account for medium dilution, differential energy loss
* Only implements vacuum emissions [Medium-induced emissions needed]

* Is jet quenching sensitive to the ordering of vacuum-like emissions?
* Suggested by this simple model. [Work in Progress] I
99 y P 9 Thank you! ,



Acknowledgements

~
=
—
L

J

i

L

TECNICO
LISBOA

T

' l Fundacao
para a Ciéncia

mammmmmmm c a Tecnologia

REPUBLICA
PORTUGUESA

15



Backup Slides



Lund Plane Densities - Time ordering

loglﬂ (lkl/k’had)

15 splitting

214 gplitting

34 gplitting P = V2 X 1000 GeV
t; ' ordering

1 2 3
10%10(1/ZLC)

104

10°°

10-°

17



Lund Plane Densities - Virtuality ordering

logy (|k|/khad)

1% splitting

284 gplitting

3" splitting

P = V2 X 1000 GeV
m? ordering

1 2 3
logy (1/21c)

107!

1072

103

10~

107°

106

18



Lund Plane Densities - Angular ordering
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Lund Density Ratio - Mass / Formation Time
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Lund Density Ratio - Angle / Formation Time
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Pl = V2 x 1000 GeV

Ratio - Mass / Formation Time

m? ordering

Lund D it
5 5 5
Pl = V2 x 1000 GeV P = V2 % 1000 GeV
m? ordering m? ordering
41 Splitting 1 41 Splitting 2 41 Splitting 3
31 31 31
=|z =z |2
— = — = — =
S 24 S 24 S 24
a0 a0 a0
= = =
11 11 11
01 01 01
—11 ‘ : : 14 ‘ : . 14 . . : .
0 1 2 3 4 3 -1 0 1 2 3 4 £ -1 0 1 2 3 4
log,, = log,, =
510 ‘L 510 ‘L

Events with at least 3 quark splittings



Pl = V2 x 1000 GeV
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Simple (Pseudo-)Quenching Models
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Simple (Pseudo-)Quenching Models
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Eliminate these events
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Consider distance between daughters: d; = \/ tfl‘c’%

A simplistic model:
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* Option 1: Apply only to first splitting

* Option 2: Apply to whole quark branch s



Quenched events in simple model

* Apply this pseudo-quenching model to all orderings

* Compute the percentage of ‘guenched’ events

L [fm] 4 6 L [fm] 4 6
G [GeV? /fm] 2 5 5 G [GeV? /fm] 2 5 5
t! 2.624 % 4811 %  7.478 % t! 10.972 % 18.033 %  28.097 %
m? 2.663 %  4.824 % 7.510 % TZL2 11.777 % 19.260 % 29.853 %
62 8.044 % 12547 % 18.212 % 62 10.933 % 17.974 % 28.070 %
Apply quenching condition to the Apply quenching condition to the
first splitting entire quark branch
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