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goal of jet physics

QGP

In-vacuum Rjet

parton shower

Early collinear
parton shower

Hadronization

Medium-induced gluon cascade

understand the interaction of the evolving parton shower with the QGP
length/timescale of that interaction is an essential component of this quest

2 2023 LRP



jet quenching

PbPb Inclusive jet Raa
R _ AV A < | ATLAS  anti-k, R=0.4 jets, (S =5.02TeV |,
- — anti- = 0.4 jets, \ S, = D. e
AA TAAdﬂpp/de T | SR Jm -------------------- I|¢ -
F
e i %=
_ KK EI-Z: | | !
* inclusive Raa tells us jet quenching is important : Nl i
but it iIntegrates over everything except the jet | ™ el =
momentum BOE e -
K LI g f {
[¢] 0
_ O R s e -
* the focus of current measurements is to Iyl <2.8 = 0 -10%
understand how quenching depends on the: | 2015 data: Pb+Pb 0.49 nb™!, pp 25 pb" 120 - 30%
| IIIII .<T.AA.> énfl Iuminosityluncer.l . : gg ?802 |
e structure of the jet 40 60 100 200 300 500 900
p_[GeV]
« amount of QGP the jet sees 1805.05635



jet quenching

Inclusive jet R
o AN 1dp. S j, o
A== < | ATLAS anti-k, R=0.4jets, (5. = 5.02 TeV
TAAdUpp/de = | tm -------------------- ||¢ .
4
N
e i %=
KK | |
- . . : .. - CF] | ¢
* Inclusive Raa tells us jet quenching is important ’ e i
but it integrates over everything except the jet | ™ el =
momentum BOE e -
K 2w ® tr— 4
[&] N
. 0.5_""""'"'"'"'"'""‘"‘".'""-.- ------------------------------------------- _
* the focus of current measurements is to Iyl < 2.8 e -0 - 10%
understand how quenching depends on the: ' 2015 data: Pb+Pb 0.49 nb”, pp 25 pb™"  [* 28 : 2822 |
| IIIII .<T.AA.> énfl Iumlnosﬂyluncer.l  [4160 - 70% -
e structure of the jet 40 60 100 200 300 500 900

p_[GeV]
« amount of QGP the jet sees 1805.05635
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geometry & fluctuations is key in the soft sector
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0.06— |
el + i
AN — _
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jets in the QGP

evolving parton shower traverses the time evolution of the QGP

QGP

In-vacuum Rjet

parton shower

— =
Early collinear |
parton shower
Hadronization

Medium-induced gluon cascade




jets in the QGP

evolving parton shower traverses the time evolution of the QGP

dronization




measurements sensitive to path length

. correlation of jets with the event planes

* sensitive to overall event geometry & path length
differences on the scale of geometry of the initial state.

. hard scattering produces approximately balanced
partons—we measure imbalanced jets in PobPb collisions

: how small of a QGP can cause energy
loss?



jet vo

N | | |
> " ATLAS anti-k, R =0.2 _
0.06~ Pb+Pb 2.2 nb" \s,, =5.02 TeV yl<1.2—
i i
004_ R 4 ]
o % i 4 v2> (0 observed for all but the most
e ¢ ? 1 central collisions
002__ + # *w #w Iﬁ%?lw _
o— ____________________________ J ____.?_45_1*_ 1 ¢ Va2 decreases with increasing pr but
| e 71<p <308GeV  mme= 7i<p < 79GeV I t - remains > 0 in mid-central collisions
- — GeV 00 GeV -
—0.02} === 13825 S 600y e 12225 < 158 GaV up to at least 250 GeV
- —e—158<p < 200 GeV -200<p <251 GeV -

B —,-—251<p <316 GeV +316<p <398 GeV

-0.04 ' ' ' '

40-60% 20-40% 10-20% 5-10% 0-5%

Centrality

2111.06606
38



dijet vo

2210.08325
0.08F N
N | | | - [ @ | Dijet v,
6: ATLAS . anti-k; R=0.2 _ 0ok ¥ CMS charged hadron v,
i i ] .
0.04- "y A - 0.04 - x 2
- 1 o e + - S5 i @ anti-k, R = 0.4
n & ] = _
0.02— f +* ¢ & #* Iﬁ% _ o 0.02F ‘ Injetl <1.3
i % *J' JV ) N i p, > 120 GeV
. I b * - - o >5O GeV
e I o g, > T
. 71<p < 398 GeV —— 71<p< 79 GeV #l - ] i
- = 79<pl< 89GeV  mms= 89<p! <100 GeV - - Factorization region:
—0.02— === 100 < p] <126 GeV 126 < p] < 158 GeV - —0.02_—
== mpise meacemay . 0.7<Hadronp, <3 GeV
~0.04 oo oo Tozon sl 0% -0.04 - | |
Centrality 0-10% 10-30% 30-50%
Centrality

* dijet v2 similar to that of charged particles and single jet vo from ATLAS

* given the different pt and centrality selections it is difficult to quantify any radial dependence
9



‘smaller systems & RHIC

l
" ATLAS anti-k, R=0.2 - T. Protzman QM23
0.06~ Pb+Pb 2.2 nb™ |s,, =5.02 TeV Iyl <1.27] s 09F —
i 1 C S
i : i 00 & RuRu/ZrZr v2 much
i i ! i 005 VSw=200 GeV
0.04— -} — - Jethhl <1-R
-y L | : T | larger than that seen at the
0.02 | + ¢ 1 B . | 20-60% MidConta [ LHC in smaller & larger
B % *{: }'w ] _ No Correction on P, Applied
B 7 0.15— : o) = =
i Lo |- [ Antik; HC Matched Jets c0"|3|on svstems
O e l "ﬁﬁw_ - 10<p <225 GeVic y
- == 71<p <398GeV === 71<p < 79GeV [ 0.1— | ,‘ :%1:1
0.02] m= 100shSeteay o mespsineny P " NoNon-flow Subtraction ;
- 158<p < 200 GeV —a— 200<p <251 GeV ] 0.05— —=— 0+0

B +251<p <316 GeV +316<p < 398 GeV

—— Ru+Ru & Zr+Zr

T T

-0.04 40-60% I 20-40% I 10-20% I 5-10% I 0-5% O
Centrality 0.05 - |
. R=0.2 R=0.4 R=0.6
> 0150 ATLAS  p+Pb \/_ 8.16 TeV, 165 nb™] Jet Resolution
L . 0-5% central -
i i ; . |
- '0 ‘t ] |
0.1+ 0 - ]
. by )
[ ]
- ity : pPb @ LHC
0.051- Hy - : 0
: +t¥¢ ¥ 4 TR evidence for ~1-2%
. 1 v2for ~30 GeV
C P> 75Ge : particles
- p’e‘>1oo GeV :
-0.05"1' e S U—
5x107" 1 2 3 456 10 20 30 10°

1910.13978 ! 10



‘smaller systems & RHIC

|
_ ATLAS

g 71<p <398 GeV
s 79<p < 89 GeV
—0.02— === 100 < p] <126 GeV
- == 158<p <200 GeV
B +251<p <316 GeV

anti- k R=0.2 _

0.06[~ Pb+Pb2.2nb™ |s,, =5.02 TeV lyl < 1.2
i i i}

| i ]
0'04: +¢| e % -

@

- ° +| » : *i ! -
O_* ____________________________ l _____ *‘+ |

i “F -

—t— 71<p < 79 GeV
== 89<p <100 GeV
+126<p < 158 GeV
-200<p <251 GeV
-316<p < 398 GeV

| | | |
-0.04 40-60% 20-40% 10-20% 5-10% 0-5%
Centrality
AN I L I | I I LI I I | I | | L
> " ATLAS p+Pb \'s,, =8.16 TeV, 165 nb™""
0.15 i
- _— 0-5% central -
||
II,I ¢ -
- .*ﬁ t ™
0.1— a - |
- - *+
® - .
- *+*+
0.05H® $ +‘. —
i ¢ |¥
- $ ##4 §+* § |
O wer -
[ . pJ 'S 75 GeV
- = pJ ‘> 100 GeV'
_005 | 1 L1 l 1 1 1 1 L1
5><1o1 1 2 3 456 10 20 30 10°
p [GeV]

1910.13978

T. Protzman QM23

« 0.3 —
i OO & RuRu/ZrZr v2 much
0.251— ' NNT
e | larger than that seen at the
T e e Cans ==a LHC in smaller & larger
—  No Correction on p, Applied
015E Anti-k; HC Matched Jets ? co"ision Systems
- 10<p!” <22.5GeVic
0.1—
E No Non-flow Subtraction E'a ¢ :#:
0.05_— —S— 0+0
Of u+nu r+4r
—0.05 : l R=0.2 R=0.4 I R=0.6
Jet Resolution
oPb @ LHC critical to have measurements from OO
. o collisions at the LHC (anticipated in
evidence for ~1-2%
V2 for ~30 GeV 2024/25) and AuAu measurements from
varticles SPHENIX to disentangle the system size/
collision energy dependence
10



centrality dependence of jet vi

* Vo largest In mid-central collisions; consistent

with O in the most central collisions 2111.06606
>c 0.08_ | | | —
: C - V =
* v3 ~1% for mid-central/central collisions 0.07F ‘F‘)‘;— Jl::tfz - M<p, <398GeV -
| 0.06F s, =5.02 TeV =, E
* for both v2 & vz the centrality dependence 0.055 anti-k, R=0.2, lyl <1.2 =, =
is similar to that of hydrodynamic vn 0.04F . v, E
which is driven by the initial collision 0.03F- ¢ E
eometr TTp e =
9 d 0.02F I -
. H | 0.01= . . . 5 =
suggests the same geometry plays a - =
significant role in jet quenching 02—4“*‘4 """"" e
~0.01F -

* V4 COnSIStent Wlth O -0.02 40-60% | 20-40% | 10-20% | 9-10% 0-5%

* larger uncertainties from poor 4th-order Centrality

event plane resolution



a picture of dijets

leading jet: very short path length thourgh the QGP, nearly no energy loss

subleading jet: lots of interactions through the

QGP, stronger quenching of the jet ,




dijets at 2.76 TeV

e shift from balanced jets to 85 [0710% | 100<p <1266ev] [ATLAS | 12<p <158 Gev:
. : : LS . 1 Eanti-k, R=0.4 jets :
imbalanced jets makes sense in a 3Ee 1F o
surface bias picture “F T e ——

15— o asg;f P | E ._—o-"';“‘gh_‘ —

* however, these distributions are BB 10 B :
sensitive only to the shape (area o] BB
normalization) B8 T stap, <200Gov] Fyomo27etev b o200 Gov.

S 3_ _,] [2011PbePbdata, 0.14nb' =¥

: 52013 pp data, 4.0 pb™ E

e which jets are actually being “F - 1 ——
? Mpgeena= ===t 4 = IR
suppressed- SN L aE o

5 N 0'52_ ek _ _ 4 - _

e also, what’s that peak" e <. TN :
0.3 04 05 06 07 08 09 1 03 0.4 05 0.6 07 08 09 1

1706.09363
13XJ = momentum of jet 2 / momentum of jet 1



dijets at 2.76 TeV

 shift from balanced jets to §§3_;‘;a-';a;/;"""'"1'(;(;';',;;;;';'2;;'(;;;- ATLAS  126<p_ <158 GeV:

imbalanced jets makes sense in a e j e -

surface bias picture i T e —

15— . E‘E;;i‘j — 1 E _O_—F_._;_._Et=_. —

* however, these distributions are 1/ b TE e E
sensitive only to the shape (area LI . [ 00 .-

normalization) L 158<p_<200GeV] f|s,=276TeV  p_>200GeV

o O

* which jets are actually being “F - 1t —=+3

: ] e o ==

suppressed? H: , T _; s =

0.5F [T 1 F BRL=™* =

* also, what's that peak? T I - Eos;t%iﬁ'éé"6'é"67'"6é"6é"x'51

1706.09363 J J

13XJ = momentum of jet 2 / momentum of jet 1



comparison of 5.02 TeV & 2.76 TeV

(% - 4_| | | | | | | | | | | | | | | | | | | | | | | | | | I_ % - 4_| | | | | | | | | | | | | | | | | | | | | | | | | | H
1% [ 0-10% Pb+Pb ATLAS - > " 0-10% Pb+Pb ATLAS -
© 3.9 100 < p. <126 GeV anti-k, R=0.4 = © 390 126 < p, <158 GeV anti-k, R=0.4 =

2 gp - 2 an -

2 5) S - 2 51 =
H = _ H _
2r — y ® — 2 —
N O O _ H C.D C.) Q = o ]
1.5F y * — 1.5F- g ¢ o =
_ o = n ® N
- . 4T 1= 4T
- ® e |s,y=5.02TeV:2.2nb - - . e |s,y=5.02TeV:2.2nb -
0.5F ° &— sy =276 TeV: 0.14 nb” — 0.5 i} &— sy =2.76 TeV: 0.14 nb” —
H O _ H _
O_l IC.) l l | l l l l | l l l l | l l l l | l l l l | l l l l | l l l I_ O_l ICDI l | l l | l l l l | l l l l | l l l l | l l l l | l l l I_
03 04 05 06 07 08 09 1 03 04 05 06 07 08 0.9

X X

Xy distributions have consistent shapes at the two collision energies

2205.00682

14




comparison of 5.02 TeV & 2.76 TeV

o

Ao “Foronrosrs | ATLAS : _
© . 350 100<p_ <126 GeV anti-k, R=04  — Is there an enhancement of
12 g = imbalanced dijets or a
2.5 - suppression of balanced
o E dijets?
15} TR
1F 1 —
05" - E:ggé ToV: 014 1 E to answer that, look at the
O U | absolute rate of dijets, not

06 07 0.8 09 )
the relative rate

X
e

2205.00682 "



new method for studying xy

1 deair . .
area normalization

% - 4_| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | I_
| - ATLAS -
O |~ B8.5E-Pb+Pb 2.2 nb” —
—|_& F pp260pb’ ]
<  3100<p. <112 GeV e
2.53_+pp "m0-10% = 40-60% _f
2; - : - _ : —f
: . L = s
1.5 u B ° —
- m . - "
- B anti-k, R=0.4 -
0-5F SNis (S = 5.02TeV -
_l | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | I_
%3 04 05 06 07 08 09
X,
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new method for studying xy

AA
1 dealr . . 1 dealr . .
. area normalization A absolute normalization
Npair dxy <TAA>Nth d.X']
% - 4_| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | I_ _3
Zg_é E ATLAS E % ﬁ()‘I6_§|.1|O| IR L N Y I B B B B |. IR I L B I B J—_
T |7 3.5-Pb+Pb 2.2 nb’ — z"|5 [ ATLAS anti-k; R = 0.4 -
- s - pp 260 pb'1 - Ol 0.14 == 0-10% &(T,,)=0.9%=®= 10-20% &T, )=1% —
< 35100 < p. <112 GeV — Z> - = 20-40% X(T, )=2% == 40-60% &(T,,)=5% -
b5l pp T’1___O 10% B 40 - 60% E [~ 01 2; —e— 60-80% (T, )=8% —&— pp dLumi=1.6% o
"~ - == 100 < p_ <112 GeV : e
B | PS B ~ 01__ T,1 g o —
oF . - . - Sy = 502 Tev . -
1 55_ - = . - . = _E 0.08 :_E;))-;ng) f)-b%nb o o o _:
I [ [ ] [ _ | _
- e - " - 0.06— o g
1= ® — N : —
X J anti-k, R=0.4 - 0.04 e o e T
052_ — m =5.02 TeV - 0.02— : _
O : | ] ] ] ] | ] ] ] ] | ] ] ] ] | ] ] ] ] | ] ] ] ] | ] ] ] ] | ] ] ] ] : : IyI < 2. 1 I(I)‘I B (I)ZI > 7TC/8 :
03 04 05 06 07 08 09 T O_| T N A N NN T AT TN N AN NN TN N M N NN NN MO T AN TN SR N N M RN |_
0.3 0.4 0.5 0.6 0.7 0.8 0.9

b3
[
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new method for studying xy

AA
1 dealr . . 1 dealI' . .
- area normalization v absolute normalization
Npair  d Xy <TAA>Nevt dx;y
% - 4_| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | I_ _3
ZQ' _é E ATLAS E % - O16_§|.1|O| IS L L L L Y L B B B B |- IS I Y L L B B L J—_
T |7 3.5-Pb+Pb 2.2 nb’ — z"|5 [ ATLAS anti-k; R = 0.4 -
- s - pp 260 pb'1 - Ol 0.14 == 0-10% &(T,,)=0.9%=®= 10-20% &T, )=1% —
< 3100 < p. <112 GeV — Zc% - =% 20-40% &(T,,)=2% =®= 40-60% (T, ,)=5% -
o 5:_ - pp T’1--o -10% = 40 - 60% _: — /\<O-1 2; —o— 60-80% 6<T )_8% —o— pp 0Lumi=1.6% ° _:
"~ - == 100 <p_ <11ZGeV : . -
B H - PS B ~ 01 g o —
o - o — B V 5 02 Te1V -
L oomm - - 0.08-Po+Pb22 o SR
- . o 0.061- i -
1= ® — N : S
05k J anti-k, R=0.4 - 0.04 e e ¢ —
S " N N s — B ot o
O_| | N | I O | L1 1 1 | L1 1 1 | L1 1 1 | I O | Lo1o1o1 ] : Iy|<21 I(I) (I)|>7ﬂ:/8 :
03 04 05 06 07 08 09 w OLLES® 1 -
03 04 05 06 07 O 8 0. 9

b3
[

X,

absolutely normalized distributions show that balanced jets are preferentially suppressed
16



deair

_0.16

dx

4;0.14:

< 0.12f
0.1

~—

0.08

0.06[—

0.04
0.02
0

viewed In this way the “peak”

suppression of balanced dijets

100 < p11 < 112 GeV

x107°

—|- 1T T 1 I 1T T 1 I T T 1 I 1T T 1 I I. | L I 1T T 1 I | L l—_
" ATLAS anti-k, R = 0.4 -
[ =8= 0-10% &(T,,)=0.9% 8= 10-20% (T, )=1% _
- =% 20-40% &(T, )=2% == 40-60% &(T, )=5% .
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. N
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B e o o _:
:— * [ ® _:
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deair
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x107°
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- ATLAS anti-k, R = 0.4

- 585 0-10% (T, ,)=0.9% ~®= 10-20% &(T, )=1%

- = 20-40% X(T,,)=2% =#= 40-60% (T, )=5%
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—200 < Py < 224 GeV

|I
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:.EF’ lyl < 2.1
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=
~
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X
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deair

evt
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suppression of both jets important!

2205.00682
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398 < p11 < 562 GeV

Z<I1 IO_I6I I l T T 1 l | l T T 1 l T T 1 l | l T T T
04:ATLAS anti-k, R = 0.4 E
"TE =®= 0-10% &(T,,)=0.9%~®= 10-20% &T,,)=1% .
0. 35 —®— 20-40% &T, )=2% =®= 40-60% &, )=5% —
- —&— pp dLumi=1.6% o
03398 < p_ <562 GeV E
0.25F\ Sy =502 TeV -
- Pb+Pb 2.2 nb™ *:
0.2 1 =
- pp 260 pb ¢ 7
0.15F __o INNTINS
N - _
0.1 - :
0.05¢" - ** yl<2.1 1p - |>7n/8 -
[ | 1 1 I 11 1 | I 11 1 I 11 1 | I 11 1 | I 11 1 I 1 1 1 ]
O0.3 04 05 06 07 08 09 1

X

tifact of the suppression of balanced jets which
persists over all leading jet pr

([



different geometry probed as a function of x,?

200 < p11 < 224 GeV

X
—_
S
(o))
/

=3 I = L AL L L L S A S LA BB
\ 4% - ATLAS anti-k, R = 0.4 -
T 17 BEEe=0-10% (T, )=0.9%=8= 10-20% (T, ,)=1% —
Z°>’ 7; —o— 20-40% &(T,,)=2% =@= 40-60% &(T, )=5% =
- - —— 60-80% (T, ,)=8% —#— [pp SLumi=1.6% -
5 . =
4 —
3 ¢ —
z
IE iyl <21 .- ¢.|>7m/8 -
10 R | T TN T TN TR TN T AN NN NN NN M NN M A H
%. 06/ 07 08 0.9 1
< XJ
>
surface biased jets more balanced dijets
leading jet loses little energy both jets have lost significant energy
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jet R dep. to dijet suppression

pTi: 398-562 GeV

_ ><1O_6I e
€ ,- ATLASPreliminary -
S . FEe=R=o02 == R=03 T, )=0.9% -
>1% 6F ~* R=04 = R=05 -
Ol [ R=06 .
>% 5-200<p <224 GeV —
—~  F sy =5.02TeV -
4L Pb+Pb 1.7 nb" e
T gE0-10% e
o .
: . -
1 =
_ ' Iyl <21 1o - |>7mn/8 -
e R =0.6 |ets are more N MR ekl
04 05 06 07 08 09 1
balanced than R = 0.2 X,
" " -6
iets in both pp & PbPb . S
£ N ATLAS Prellmmary N
TN = —_—o— R=0.2 —— R=0.3 SLumi=1% ]
collisions He 1208 00 mmaees Mo
© . {oL == R=06 =
-l T} 200<p, <224 GeV -

8- Sy = 5.02 TeV
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- pp 260 pb”’ -
61— _
C EeTE o ]
4:_ . ° j_
2:_ lyl<2.1 | | >7 /8__
- W<2.1 - ¢>7n/8 -

O;=I v v b e by L1
0.4 0.5 0.6 07 08 09 1

X,
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£ - ATLAS Prellmlnary ]
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(TaaYNZLY  dx Lpp dxj

evt

AA pp
) 1 NG / ( 1 deair)
JAA =

Jaa provides a way to compare the
modification of the absolutely
normalized xJ distributions in PbPb
collisions

* think of it like an Raa for dijets
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different geometry probed as a function of x,?

o e - 5 arias iy :
A 1 8 PbsPb 17 b ors =502 TeV, 0 - 10% = T Pb+Pb1-7r_T”|?1lr\]/2r7N);=5-02TeV,0-10% -
1.6 pp 260 pb™ Vs = 5.02 TeV = 0.8l PP 260pb” Vs =502TeV -
1_4f— lyl < 2.1 Iq)1-(|)2l>7n/8 _f - l<21 g, - ¢l > 7ni8 _
1 oF- 0.50 <x,<0.56 o = 0.6— 089 <x,<1.0 |
1f— ° ° _f B i
0.8 0 = 04— e o ° . *-
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= . 0.2 —
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surface biased jets \\
leading jet loses little more balanced dijets
energy; increase in Jaa with both jets have lost
R as energy iIs recovered In significant energy

the cone
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fluctuations In energy loss

e given the importance of fluctuations in soft physics, what role do they play in
hard physics?

Mf2 is a 2-hard/2-soft 4 part. correlator
where a deviation from unity means a pr- CMS 404 ub™ (5.02 TeV PbPb)

dep vz fluctuation - Vzﬁ}P} Centrality: 5-10% ] 10-20% 20-30%
] V2 4 ® i

T Noronha-Hostler et al: 1609.05171 o2}, .5 T
< 1 1} ALICE 0-5% - e [ v,8)

Pb=Pb (s, =5.02 TeV S S A [V % 2
i 0.10 ° Difference between soft 1 01 Ts
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0.08 : B TR S B s & L : ]
1 p * pr | 0.0 ! — E— —

5N006. —IOGeV , ::::}:::}:::}:::l:::::::I:::I:::I:::I:::::::I:::I:::I:::I::::
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fluctuations In energy loss

e a systematic look can come from new observables which compare the
fluctuations in hard v, to those at low pr: Holtermann, Noronha-Hostler,

AS & Wang: 2307.16796 & 2402.03512
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fluctuations in hard v, / soft v,

0.1

correlation in hard v, wrt soft v,

these measurements are possible at the LHC & RHIC with the huge data samples we have
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 completion of full planned sPHENIX program
IN both pp & AuAu collisions is key to
understanding this physics

2023 LRP

To successfully conclude the RHIC science mission,
it is essential to (1) complete the sPHENIX science
program as highlighted in the 2015 Long Range
Plan, (2) complete the concurrent STAR data collec-
tion with the forward upgrade, and (3) analyze the
data from all RHIC experiments. Crucially, sSPHENIX,
with its large acceptance, is beginning its physics
program. The sPHENIX detector combination of
electromagnetic calorimetry, hadronic calorimetry,
precision tracking, and very high data rate will en-

able measurements of jets, jet substructure, and jet
correlations at RHIC with a kinematic reach that is
complementary to similar measurements at the LHC.
The sPHENIX detector will have the first mid-rapidi-
ty hadronic calorimeter at RHIC, allowing both calo-
rimetric and particle track-based measurements of
jets and their structure.

both sPHENIX & the LHC jet measurements are
necessary to constrain the physics of jet quenching
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SPHENIX statu

~—

e [ots of ongoing work analyzing the 2023 dataset &

preparing for 2024 run

 see some detalls in the talks from Ben, Ejiro &

Tristan

Run Plan

o 2024: essential pp baseline measurements and

some AuAu running

o 2025: high luminosity AuAu running

* for more details see BUP: https://indico.bnl.gov/

event/20331/
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comparison to previous measurements

< 01ef WP
* full Run 2 data & jets provide 0.1+ Pb+Pb |5,y = 5.02 TeV, 2.2 nb™" =
large increase in precision and 0.08F- anti-k, R=0.2, lyl <1.2 =
Kinematic range over 2.76 TeV 006 #L) 20-40% -

~ ¥ | -

results & charged hadron 0.04F '+ M . | E

I I | _

measurements 0.02F- B o &
o b S E

* what causes the pr _0.02F -
dependence to vn? related 1o g oa- = wlioci ome [ a0-50% det, ALICE 2.76 Tev—
quark/gluon mixtu re Or jet O 06: | 20-30% Jet, ATLAS 2.76 TeV| | 30-40% Jet, ATLAS 2.76 TeV

B . __l 1 | 1 1 1 | I I | | I I | | I I | | I I | | I I | | 1 1 IF

structure? 50 100 150 200 250 300 350 400

p Tjet or pI" [GeV]

2111.06606
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Run 2 dijet measurement

* use the same jet cuts as the 2.76 TeV

measurement & compatible binning to facilitate
direct comparisons

 the leading pr jets in the event have |P1-D2| >

71/8, |yiet| < 2.1, other events are rejected from
the measurement

 fully unfold in pt1 & p12, X4 = pr2/pT11 constructed
from unfolded pr1 & pr2 distribution

2205.00682 oG
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comparison to theory
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overall suppression of leading/subleading jets

0
Raa of leading jets after integrating over all subleading jet x, 0-10% central events
= 1 .1_ I I | | | ]
—_ 32 L ATLAS anti-k, R=04 -
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comparison of leading/subleading jets to inclusive

32

Inclusive jets = . 114 . . . -
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overall suppression of leading/subleading jets

60-80% central events

33

0-10% central events
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overall suppression

of leading/subleading jets
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