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Map of Splittings in Medium ALICE

Pr1 = (1-2)pr

log 20 4 |
medium 5
Pr2 = ZPr
s*Lund diagrams represent phase space of splittings
using momentum fraction and opening angle
1 qu/3
08 pr RIS
¢ Allow to differentiate regions where different
log pTlRL 4 . _ medium induced signal can dominate
log1/R logv/qL? log1/6

*»*Relevant medium scales shown on axes
Tywoniuk et al. 5th Heavy lon Jet Workshop/CERN TH institute
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'terative Declustering ALICE

¢ |terative declustering unwinds jet clustering and stores

2_||||A|L|I|C|E||S|i|n|1|u|la|t|i|oln|ll|||||||||||||||||||||||_ Spllttlnglnformatlon
2 1=0.16
- PYTHIA Vs =2.76 TeV -
0__ 80 < pﬁhjet <120 GeV/c, anti-k; R =0.4 1" Ho.14 . . _
| Gambridge-Aachen Reclustering | *¢In vacuum Cambridge-Aachen declustering populates Lund
oL 1 .12 diagram with a density proportional to ag !
o i 7 0.1
fl —4- — **Imposing different grooming conditions can isolate regions of
c | 1008 phase space where medium-induced signal is expected
6 0.06
[ 0.04 96
gl Z > Zeut
- . 2 .
- 0.0 Soft Drop!? /mMDT Grooming!?!
1% 05 1 15 2 25 3 35 4 45 5 O

|n( 1 ) [1] G. Salam gitlab.cern.ch/gsalam/2017-lund-from-MC
AR [2] M. Dasgupta et al. JHEP 1309 (2013) 029
[3] A. Larkoski et al. JHEP 1405 (2014) 146
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Variable Definitions ALICE

¢ This talk will discuss the analysis of jet grooming using Soft Drop

¢ The algorithm is used to identify hard splittings in jet evolution and parametrise them using
3 observables, the symmetry parameter (z,), angular separation (R;) and multiplicity (ngp)

<+ Note: z, and R, both measure the first splitting identified by grooming while ng, counts the
number of splittings that pass grooming conditions in jet by declustering iteratively

Pr1 = (1 - Zg) pr
my

YA

R P1
Pr2 = 24 Pr

mj

N2

P2

Harry Andrews | Quark Matter 2018, Venice, Italy| 13-19 May 2018 | ALICE 3




Analysis Details

Common Analysis Details

< Charged jets (TPCHITS tracks) p o™ = 0.15 GeV/c

¢ Anti-k; clustered jets, R = 0.4, E-scheme recombination

/

\_

pp Analysis

% MB collisions at 1/s = 7 TeV
¢ No subtraction

** Particle level corrected

\

measurement p; range 40-60 GeV/c

/

/ Pb-Pb Analysis \

¢ Central collisions at \/Syy = 2.76 TeV
¢ Constituent subtraction

+* Detector level measurement
p-; range 80-120 GeV/c

\*2* Compared to smeared reference/
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pp Substructure Results ALICE

T L D D DL ™ 10_ LR N L B B 4 1_ LI N B L L L IR
8 ALICE Preliminary — E ALICE Preliminary 3 = ALICE Preliminary E
pp Vs=7TeV - 9;_ pp Vs=7TeV = 0-9:_ pp \s=7TeV -
7 Anti-k; charged jets, R = 0.4 —] E Anti-k; charged jets, R = 0.4 = E Anti-k; charged jets, R = 0.4 B
40 < p? <60 GeV/c = o 8 - 40 < pS" <60 GeVic 3 a 0.85 40 <p <60 GeV/c E
N4 6 SoftDrop z,, = 0.18 =0 = o 7E Softbropz_ = 0.15=0 3 & 07 = SoftDrop z,, =0.18=0 3
0 5 -e-Data _E o 6; -e-Data _f O 0.6; -e-Data _é
% E &= Shape Uncertainty ] % = &= Shape Uncertainty 3 2 = &= Shape Uncertainty 3
= = PYTHIA Perugia 2011 . OF —=- PYTHIA Perugia 2011 — A o -=- PYTHIA Perugia 11 E
°, E ] ° 4 = T 0.4F =
< 3 —— = Z = ] >~ E
= : S = S |
1= E 1= = 0.1 == — 3
8 1.4; | | W | _: 8 14i|_: 8 a: ‘ | | |q—.-.-.—,-.-?-
32 1'21?#5.%5 — 22 1%‘# 312 2;“ E
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- 0.6 , ‘ , , ‘ . D 0.6 | ‘ , , , ‘ A D ot ‘ ]
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Zq g Nsp

¢ Jets satisfying z>2z_,, = 0.1:
1. Data97.3(0.5)%
2. PYTHIA98.9(0.1)%

**Good agreement observed between data and PYTHIA Perugia 2011
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Grooming in Heavy lon Collisions ALICE

Groomed Branches Groomed Momentum Fraction
10° 10'°
S i % Grooming behaves differently in the presence
108 0-10% Pb-Pb Embedded PYTHIA ﬁ =2.76 TeV 108 0-10% Pb-Pb Embedded PYTHIA ﬁ =2.76 TeV .
b WiV 0E 80<p™ <100 Gevic of underlying event compared to vacuum
o SoftDrop z,, = 0.18=0 10° SoftDrop z,, = 0.18=0
123 Anti-k; charged jets R = 0.4 — 10° Anti-k; charged jets R = 0.4 . ) )
. B 10t o0
gm? v Cambridge-Aachen (embedded) %_123 v Cambridge-Aachen (embedded) ¢ Algorlthm Used for deCIUSte”ng reﬂeCtS the
Cambridge-Aachen icl Q Cambridge-Aachen icl 1 1
2 gy Partete) TIPE v b omesaashen partle) ordering of the clustering strategy
T 1 v Ky (particle) 2 4 v ky (particle)
B v Anti-k; (embedded) ° v Anti-k; (embedded) e ngvﬁ;gg W
< 10 v Anti-k; (particle) S v Anti-ky (particle) \AAAREL MLy . ) .
e S0 ,vvv'vvvv i *¢ Can be changed to increase sensitivity to a
" vvv' Y B/ vv'v )
10 - e A given process
4 \%
:z—s “'YJ " IYY " YTYVVV
107 b 1 . .
00 . T e m' ! % For example k; may be optimal for searching for
10 70 11| \1‘0\ 1| \2‘0\ 1| \3‘0\ 1| \4‘0\ 1| \5‘0\ 1| \6‘0\ 1| \7‘0\ 1| \BIO\ I 10 70\ 1| \O‘-1\ 11 \0‘2\ 1| \0‘3\ 1| \0‘4\ 11 \0‘5\ 1| \0‘6\ 11 \0‘7\ 11 \0‘8\ 1| \0‘9\ 111 1 an induced Semi_hard Splittings
N, (embedded) pi/plTet (embedded)
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1/N,,, dN/dz,

Grooming in Heavy lon Collisions

Symmetry Parameter

14 N ALICE Simulation
: 0-10% Pb-Pb Embedded PYTHIA s, = 2.76 TeV
B 80 < p"*" £ 100 GeV/c
12— Tjet
B SoftDrop z,,=0.15=0
o Anti-k; charged jets R = 0.4
10—
B v Cambridge-Aachen (embedded)
- v Cambridge-Aachen (particle)
8 v v k; (embedded)
L v k; (particle)
- ¥ v Anti-k; (embedded)
61— . v Anti-k (particle)
41— v
= v v
B ¥ v
o v \ g v oy ¥V ¥
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0\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\
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10*
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107
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Groomed Radius

% ALICE Simulation

; 0-10% Pb-Pb Embedded PYTHIA ﬁ =2.76 TeV

= 80 < p’>*" < 100 GeV/e

; SoftDrop z,,=0.15=0

B Anti-k; charged jets A = 0.4

§§ V v Cambridge-Aachen (embedded)
A A ; v v Cambridge-Aachen (particle)

- ¥ % qyrvy v k; (embedded)

E Yy Vyv¥ v Kk (particle)

g Yv¥g v Anti-k; (embedded)

B : v Anti-k; (particle)

- Yy

= v

E v

: \Y% Y
7\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\i\*‘\\\\‘\\\\‘\\\\‘\\\\
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

R, (embedded)

ALICE

Grooming behaves differently in the presence
of underlying event compared to vacuum

Algorithm used for declustering reflects the
ordering of the clustering strategy

Can be changed to increase sensitivity to a
given process

For example k; may be optimal for searching for
an induced semi-hard splittings
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Background Response and Fake Subjets ALICE

Splittings map for difference of embedded and true PYTHIA

Il&2

x,& —0.15

%05 1 15 2 25 3 35 4 45 5

In(ﬁ)

s»Compare Lund diagrams of two populations:
1.  PYTHIA jets in vacuum
2. PYTHIA jets embedded into central PbPb
**Observe a clear enhancement of splittings at large angular separation:
purely a background effect, not physical
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Background Response and Fake Subjets

0_8 T TT TTTT ‘ TTTT TTTT ‘ UL ‘ T TT ‘ TTTT ‘ TTTT 8 L LI T TT ‘ LI ‘ LI ‘ T TT ‘ LI ‘ T 1T T T T ‘ T T T T T T ‘ T T T ‘ T T T ‘ T T T I T T

- ALIéE Prel|m|nary - ALIéE Prellmlnary B ALICE Prel|m|nary
0.7 [-0-10% Pb-Pb Embedded PYTHIA |5, = 2.76 TeV 0.7 [-0-10% Pb-Pb Embedded PYTHIA s, = 2.76 TeV 12[70-10% Pb-Pb Embedded PYTHIA s, = 2.76 TeV

[ Anti-k; Charged Jets, R=0.4 i [ Anti-k; Charged Jets, R=0.4 i [ Anti-k; Charged Jets, R=0.4 ]
0.6-80< p;*jjv:ta” <120 GeV/c B 10~ 0.6 ;80 < p;'];a” <120 GeV/c 1 dqo- 10[-80 < p_cr:;an <120 GeV/c 71 o
055 a4 ] 0.5F . 47 J

-Q 2 e} -

“E’NO’OA jl “Eﬁ;"’ jl LN jl
0.3f 4210 4 =10° [ 1 =10°
0.2 i
=l

OEH H‘ ——X- | -H\\\ \‘\\\\ ‘\\\\ 1073 ) o 10_3 1Ll ‘ L1 | ‘ - ‘ L1 | | L1 1073
0 01 02 03 04 05 06 07 08 02 03 04 05 0.6 0.7 0.8 6 8 10 12
Zgue Rtrue ngge

s*Uncorrelated background can promote subleading subjets above the threshold

<*Dominant at low z, and large R,
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Background Response and Fake Subjets

_8\\\\\\\\‘\\\\\\\\‘\\\\‘\\\\‘\\\\‘\\\\ _8\\\\\\\\\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\ \\\‘\\\ \\\‘\\\‘\\\‘\\\I\\
- ALIéE Preliminary - ALIéE Preliminary B ALICE Prel|m|nary
0.7[-0-10% Pb-Pb Embedded PYTHIA |5 = 2.76 TeV 0.7[-0-10% Pb-Pb Embedded PYTHIA s, = 2.76 TeV 12[70-10% Pb-Pb Embedded PYTHIA s, = 2.76 TeV
[ Anti-k; Charged Jets, R=0.4 i [ Anti-k; Charged Jets, R=0.4 i [ Anti-k; Charged Jets, R=0.4 ]

I ch,part 1 o ch,part 1 | ch,part |
0.680< Prg < 120 GeV/c 1 o 0.6: 80 < pl 7" < 120 GeV/e 1 1 o 10180 < Prg < 120 GeV/c 1 o
. = 3 0.5F . = 4 kg

o]

I -EQ :

G&@ w:UJ
E| e 10 - 1 4102
% 10° 0 \ | | | j 10°

.7 0.8 02 03 04 05 0.6 0.7 0.8 6 8 10 12
true ;
Rg ngy

*

background can promote subleading subjets above the threshold

<*Dominant at low z, and large R,
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Background Response and Fake Subjets ALICE

_8\\\\\\\\‘\\\\\\\\‘\\\\‘\\\\‘\\\\‘\\\\ _8\\\\\\\\\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\
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- ALIéE Preliminary - ALIéE Preliminary ALICE Prel|m|nary
0.7[-0-10% Pb-Pb Embedded PYTHIA |5 = 2.76 TeV 0.7[-0-10% Pb-Pb Embedded PYTHIA s, = 2.76 TeV 12[70-10% Pb-Pb Embedded PYTHIA s, = 2.76 TeV
[ Anti-k; Charged Jets, R=0.4 [ Anti-k; Charged Jets, R=0.4 Anti-k; Charged Jets, R=0.4
I ch,part o h,part ch,part
0.680< Prg < 120 GeV/c 10 0.6 - 80 < p;j ;a <120 GeV/c 107 1080 < Prg < 120 GeV/c 10
0.5y 0.5 .
Fe o
“E?\:@ 0.4 58
0.3 1072 107 1072
- 107 10° \ ! \ | 10°
7\ L1l L1l [ [ oo ‘ L1l ‘ L1 11 ‘ L1 11 Il Il Il Il Il Il Il Il Il Il Il Il Il
oO 01 0.8 02 03 04 05 06 0.7 0.8 6 8 10 12
true
R 9 ngge

*

<*Dominant at low z, and large R,
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Background Response and Fake Subjets

8 ‘ T ‘ TTTT ‘ TTTT ‘ TTTT _8 ‘ TTTT ‘ UL ‘ TTTT ‘ TTTT T T T ‘ T T T ‘ T T T I T
ALIéE Prehmlnary ALIéE Prellmlnary ALICE Prehmlnary
0.7 [-0-10% Pb-Pb Embedded PYTHIA |5, = 2.76 TeV 0.7[-0-10% Pb-Pb Embedded PYTHIA {s,, = 2.76 TeV 12[70-10% Pb-Pb Embedded PYTHIA s, = 2.76 TeV

[ Anti-k; Charged Jets, R=0.4 [ Anti-k; Charged Jets, R=0.4 [ Anti-k; Charged Jets, R=0.4

I ch,part 1 o ch,part 1 | ch,part
0.6 - 80 < Prg < 120 GeV/c ; 10_1 0.6 - 80 < pl 7" < 120 GeV/e 1 1o 10180 < Prg < 120 GeV/c

‘\\ L1
emb
Nsp

- 410? 1 F107?

107

-3 :"
L1 10 0 lh uem '] B,
.8 0 /0.1 0.2 03 04 05 06 0.7 0.8

true
Rg

<*Dominant at low z, and large R,

s Effects fully accounted for using PYTHIA jets embedded in real events as smeared reference
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|ﬂC‘US|Ve RESUItS. Pb_Pb Unselected = Untagged (SD) + cut by AR cut HLICE
No angular cutoff AR > 0.1

1 10° S RRRARRRRAR A 1 10% g —

ET T = S T =
E ALICE Prellmlnary 3 E ALICE Prellmlnary 3
0.9f ] E PbPb Y5, = 2.76 TeV ] 0.9F ] C POPD Y Sy = 2.76 TeV ]
0.8kt E r Anti- kT charged jets, R = 0.4 7 E E r Anti-k; charged jets, R=0.4 7
B o g o 10°E 80 < p" <120 GeV/o — T o 0.8 o 10 80 < p" <120 GeV/e =
S 07F E _lc\jJ E SOfDIOp 2, = 0.1 =0 3 o o7F 3 _g = SorjltDrgp1 2, =018=0 3
pd L C - Data 7 = < B AR> - Data ]
o 0.6 E % 10 E= Shape Uncertainty _| o 0.6 E % 10 E= Shape Uncertainty __|
*g 0.5F E P E —_— =— PYTHIA Embedded E *8' 0.5F e 3 Q E - = PYTHIA Embedded E
° 0.4f S C —_— ] 2 0.4f " i 2 C ]
§ ‘%—J\ 0.3F 1 3 1B —— -— § ‘q@_)‘ 0.3F E 3 - == —
2 ' — E — P4 ‘ — E S E
0.2F E C ] 0.2F E C =——u——
0.1 . 7 107 - 0.1 3 107 %
i | | | o1 | | | | | iy | | | Lo b by Ly 1y
Q © : E Q Q g E
= 3 S 150 E = 12 S 15 E
s 2z g B T g s — ;
CDU 1 (DU 0.5 = CDU 0.8f CDU 0.5 =
O OO: = (b: =

0.05 0.1 0.150.2 0.25 0.3 0.35 0.4 045 0.5 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5

unselected Z, unselected Z,

*1’zg distribution for inclusive jet sample in Pb-Pb collisions in jet p; range 80-120 GeV/c
normalising to the total number of jets in the reconstructed p/¢t bin

[1] A. M. Sirunyan et al.
Phys. Rev. Lett. 120, 142302
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|ﬂC‘US|Ve RESUItS. Pb_Pb Unselected = Untagged (SD) + cut by AR cut HLICE
No angular cutoff AR > 0.1

1 10° S RRRARRRRAR A 1 10% g —

ET T = S T =
E ALICE Prellmlnary 3 E ALICE Prellmlnary 3
0.9f ] E PbPb Y5, = 2.76 TeV ] 0.9F ] C POPD Y Sy = 2.76 TeV ]
0.8kt E r Anti- kT charged jets, R = 0.4 7 E E r Anti-k; charged jets, R=0.4 7
B o g o 10°E 80 < p" <120 GeV/o — T o 0.8 o 10 80 < p" <120 GeV/e =
S 07F E _lc\jJ E SOfDIOp 2, = 0.1 =0 3 o o7F 3 _g = SorjltDrgp1 2, =018=0 3
pd L C - Data 7 = < B AR> - Data ]
o 0.6 E % 10 E= Shape Uncertainty _| o 0.6 E % 10 E= Shape Uncertainty __|
*g 0.5F E P E —_— =— PYTHIA Embedded E *8' 0.5F e 3 Q E - = PYTHIA Embedded E
° 0.4f S C —_— ] 2 0.4f " i 2 C ]
§ ‘%—J\ 0.3F 1 3 1B —— -— § ‘q@_)‘ 0.3F E 3 - == —
2 ' — E — P4 ‘ — E S E
0.2F E C ] 0.2F E C =——u——
0.1 . 7 107 - 0.1 3 107 %
i | | | o1 | | | | | iy | | | Lo b by Ly 1y
Q © : E Q Q g E
= 3 S 150 E = 12 S 15 E
s 2z g B T g s — ;
CDU 1 (DU 0.5 = CDU 0.8f CDU 0.5 =
O OO: = (b: =

0.05 0.1 0.150.2 0.25 0.3 0.35 0.4 045 0.5 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5

unselected Z, unselected Z,

*1’zg distribution for inclusive jet sample in Pb-Pb collisions in jet p; range 80-120 GeV/c
normalising to the total number of jets in the reconstructed p/¢t bin

**No net enhancement of splittings passing Soft Drop cuts observed at large angles

[1] A. M. Sirunyan et al.
Phys. Rev. Lett. 120, 142302
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|ﬂC‘US|Ve RESUItS. Pb_Pb Unselected = Untagged (SD) + cut by AR cut HLICE
No angular cutoff AR > 0.1

1 10° 1 10°e N

; 'ALICE Preliminary E E " ALICE Prellmlnary I ;
0.9¢ B . PBPb Y5y = 2.76 TeV . 0.9¢ E C POPD Yy = 2.76 TeV ]
_ 0.8k E oL /8\(;1{\ ket chal;gzesjéelfﬁﬁ 0.4 B _ 0.8F E S :(r)m kzhcha:gge;éelf//ﬁ 0.4 B
S »n o 10° E <p] < eVic E T o o 10%E <p < evic E
° “5 0.7F . N = SoﬂDropz =014=0 = o _5 0.7F E N E SoﬂDropz =015=0 =
=z 06k ] 2 E —e—Data 3 = 06 9 B AR>01 o Data 7
o ' =< 10 E= Shape Uncertainty _| o ~F 1 =2 e E= Shape Uncertainty _|
5 05 i © g —e—  ==PYTHIA Embedded J g o5, 15, 3 . == PYTHIA Embedded 3
T 04 3 27“1 c — ] T 04 = 1 ZE c ]
53 3 ER L = _ | 5% 3 EIINS L — -
> 0.3 = 1§ E = 0.3 — 1; = _ 3
0.2r E E E 0.2 3 E ﬁ—-—z
0.1 ° 3 10—15_ = 0.1 3 10—15_ *if
O O ;.. | | | | | | | | E O O gv | | | I..I..\.I....I....I...E
= 3t = 15F E = 12 $ = 15F 3
-‘(E 2k ¢ -‘(E 1= W S 1 -‘(E 1= — 3
© 1 © 05F = © 08 © 05F _NH
a 0 a OO:005010150202503035040450:5 a a OO:005010150202503035040450:5
unselected RS Zg Coeem e unselected RS Zg Ceem
*1’zg distribution for inclusive jet sample in Pb-Pb collisions in jet p; range 80-120 GeV/c
normalising to the total number of jets in the reconstructed p/¢t bin
**No net enhancement of splittings passing Soft Drop cuts observed at large angles
." . . . . [1] . e .
(1] A. M. Sirunyan et d. X C.utt{ng c?n angular separgtlon asin other.analy5|s Ieads. to e? stronger modification of z,
Phys. Rev. Lett. 120, 142302 distribution driven by an increase of fraction unselected jets in data
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Angular Dependence Unselected = Untagged (SD) + cut by AR cut ALICE
AR<O 1 AR>O 2

1 10° g HURRRE R = 1 E| 10% g AR RN LR~
E ALICE Prellmlnary 3 E 3 E ALICE Prellmlnary 3
0.9k 3 F POP {50 = 2.76 ToV ] 0.9F E - PbPb {5 = 2.76 TeV ]
0.8k E r Anti-k; charged jets, R =0.4 7 0 8:_ B B Anti-k; charged jets, R =0.4 7
T‘E @ : o 1025— 80<p“<120GeV/c = E » e o 1025— 80<pm<120GeV/c =
8 o7 i N E SoftDIop z¢, = 0.15 =0 3 s o07f 1 N g SOMDIOP 2,y = 0.1 = 0 E
= 06k H 13 E AR<01 o Data 7 = 0.6t 13 B AR>02 4 Data ]
1 . % 10 E= Shape Uncertainty _| o i z % 1oL £= Shape Uncertainty _|
g 0.5F 1 <, E £= PYTHIA Embedded B 0.5F 1 <, E £= PYTHIA Embedded
2 = E ] 2 0.4k = E — ]
0.4 E = L _ AF E = L i
2 2 = == 2 2 F =

> 03 1= T ———— = > 03 1= == E
0.2 E E = 0.2 ] B P —— 3
r 7 E B e = I

0. ] 107 = 3 3 107
= | e e ) | | | = = | e e e e e
O ©®) E E O O E E
g 1.2¢ g 1. 5;— —; g 1.2¢ ' > 1.5;— —;
© 1 [ 8 i3 — E o ! E e E
S 0.8 (QU 0.5F = 8 0.8F S 0.5 =

OO_ 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 O_.5 00_ 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0_.5
unselected Z, unselected Z,

+»Considering the extreme angular limits of collimated (left) and large angle (right) splittings
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Angular Dependence Unselected = Untagged (SD) + cut by AR cut ALICE
AR<O 1 AR>O 2

1 10° g HURRRE R = 1 E| 10% g AR RN LR~
E ALICE Prellmlnary 3 E 3 E ALICE Prellmlnary 3
0.9k 3 F POP {50 = 2.76 ToV ] 0.9F E - PbPb {5 = 2.76 TeV ]
0.8k E r Anti-k; charged jets, R =0.4 7 0 8:_ B B Anti-k; charged jets, R =0.4 7
T‘E @ : o 1025— 80<p“<120GeV/c = E » e o 1025— 80<pm<120GeV/c =
8 o7 i N E SoftDIop z¢, = 0.15 =0 3 s o07f 1 N g SOMDIOP 2,y = 0.1 = 0 E
= 06k H 13 E AR<01 o Data 7 = 0.6t 13 B AR>02 4 Data ]
1 . % 10 E= Shape Uncertainty _| o i z % 1oL £= Shape Uncertainty _|
g 0.5F 1 <, E £= PYTHIA Embedded B 0.5F 1 <, E £= PYTHIA Embedded
2 = E ] 2 0.4k = E — ]
0.4 E = L _ AF E = L i
2 2 = == 2 2 F =

> 03 1= T ———— = > 03 1= == E
0.2 E E = 0.2 ] B P —— 3
r 7 E B e = I

0. ] 107 = 3 3 107
= | e e ) | | | = = | e e e e e
O ©®) E E O O E E
g 1.2¢ g 1. 5;— —; g 1.2¢ ' > 1.5;— —;
© 1 [ 8 i3 — E o ! E e E
S 0.8 (QU 0.5F = 8 0.8F S 0.5 =

OO_ 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 O_.5 00_ 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0_.5
unselected Z, unselected Z,

+»Considering the extreme angular limits of collimated (left) and large angle (right) splittings

+»Overall enhancement of collimated splittings and suppression of large angle splittings
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Angular Dependence Unselected = Untagged (SD) + cut by AR cut ALICE
AR<O 1 AR>O 2

1 10° g HURRRE R = 1 E| 10% g AR RN LR~
E ALICE Prellmlnary 3 E 3 E ALICE Prellmlnary 3
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+»Considering the extreme angular limits of collimated (left) and large angle (right) splittings
+»Overall enhancement of collimated splittings and suppression of large angle splittings

“*In large angle limit observe no evidence for excess of low z, splittings
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Recursive Splittings ALICE

Splittings map for difference of data and embedded PYTHIA

" ALICE Pralminary (ota - Embodued) ';IO 1
| PbPb - PYTHIA Embedded \s, = 2.76 TeV ]
O~ g0« P2 < 120 GeV/c, antik; R =0.4 N
i 1 o5 s*Lund diagram for the difference in the first hard splitting
-2 ] identified in Pb-Pb jets and embedded PYTHIA jets
= b B Suppression
= 4" Enhancement |, ) "
< L . **A suppression of large angle splittings and enhancement
—6|- of collinear splittings is observed — consistent with
i —0.05 observation in z, measurement
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- 1st SD Splitting 0.1
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Recursive Splittings ALICE
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- ALICE Preliminary N
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Recursive Splittings ALICE

0.6" rTTTTT T T T T T T T T T T T T
- ALICE Preliminary N
N PbPb \'s,, = 2.76 TeV 7
0.5— Anti-k; charged jets, R = 0.4 —
:c% T s 1 «*No enhancement in the number of splittings passing Soft Drop in medium
Q 0'4:_ -o-Data _:
< - == Shape Uncertainty 5
© 03  =PYTHIA Embedded -
2 - —— ]
> - =" 1 <*Rather: enhancement in number of untagged jets; trend to lower n
< 0.2~ == — - SD
~ L e i
— - —— .
0.1 ol —=— i
+ —
C . ==
ey . o
O = E
= 2E 3
3
© = =
o % | i
o 1 2 3 4 5 6 7

Harry Andrews | Quark Matter 2018, Venice, Italy| 13-19 May 2018 | ALICE



Recursive Splittings ALICE
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Some Considerations ALICE

Medium Recoil

“*Medium recoil promotes soft , JEWELAPYTHIA Pb+Pb (0~ 10%) /5y = 502TeV / \
N p+p 14 ' ‘ ' '
branches above threshold S s —— with medium response coherent  §=1-2 GeV?/fm
;L 7 E_ anti-k| R=0.4 jets P . 131 L=5fm ]
. . o SO = P > 140Gev =X B=0
**Expect to observe additional splittings st SoftDrop zey, = 0.1; f = 0; ARy > 01 ST 1z e 140 Gov
. . = 3 | B
in jet declustering to pass Soft Drop — 4E g AN pr=250 GeV
. 3 E| N
nOt Observed n nSD measurement 2 ; :::|—‘—| % = 1.0 === T T TR R PR C RS )
1 T - =
o f\ \II | | | ‘ | ‘ 1111 ‘ 1111 ‘ 111 | ‘ 111 | ‘ 111 | 097
1.4 —
Coherent Collinear Emission [ B
TN N e 2
s*Coherent hard, rare, BDMPS emissions s or - M ¢
expected to occur at narrow angles o1 015 02 035 03 035 04 045 05

Q\Ailhano etal. ) wehtar Tani, K. Tywoniuk /
o " _ JHEP 1704 (2017) 125
“*Induced splittings increase probability Phys Lett. B775 (2018) 409-413

of low z, splittings
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Some Considerations

Formation Time Phase space covered by z, = 0.1
s*Vacuum splitting formation time " /
inversely proportional to splitting angle STAR ALICE CMS .
S ’5 > — pr=140GeV
**Vacuum splittings at large angle o Vacuum 1 E ‘;g %o.so — Pr=250Gev
and/or large z are more likely to form 8 :‘8'4 E &
. . _ . . 72_ lllllll - g _: ||
in mgdmm unmodified vacuum _ o Medium-induced - .
splittings suppressed E o —— §=2GeV¥m - §
T4 E S o0} B |
Colour Coherence 3 3 & g7
o 23 \><""/= 005 e
s*Decoherence effects also suppress 15}/.—- = 005 010 015 020 025 030 035
2-prong probability at large angles Q5710 1520 2530 35 40 45 50 /
M. Verweij ® (GeV) wehtar Tani /
.. . QM17 Chicago QM17 Chicago
s*Predictions of over 50% suppression at ;
w

large angles, in data observe =10% vac 1 tred x| =
) f 02 ! q
suppression at 8 = 0.2
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Summary + Outlook ALICE

**Results of grooming using Soft Drop z_,. = 0.1, f = 0 have been presented

cut
*Observe significant modification of z, distribution in Pb-Pb collisions
s*Large angle splittings suppressed in data

**No enhancement of number of hard splittings in Pb-Pb collisions

**Use pp data as reference with measurements at \/Syy = 5.02 TeV

**With increased statistics can explore the Lund map of splittings in more detail
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Jet Energy Loss ALICE
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