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Jet Production(1/2)

Cross section =
(u)PDF1*(u)PDF2
*hard cross section
*fragmentation of jetl
*fragmentation of jet2
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} Here via KATIE

] Here via MINCAS
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Jet Production (2/2)

k; factorization:

dopp :/ d*kir d*kor 1 MofEshell 12
dyrdy2d?qird?qor s m  16w2(z1w98)2" 99 T

><5(2) (ElT + E2T — CflT — C_TQT) fg(ajla k%Tv N%)Fg(aj?v k%Tﬂ M%)

Fy (, k%, HJ%) ...unintegrated parton densities

full phase space access at LO
particularly relevant at low x
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Coherent Emission

...a la BDMPS-Z [Baier, Dokshitzer, Mueller, Peigné, Schiff, Zakharov]
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Lo > tmfp : coherent radiation

dI _ b fp

dal L /We
wdwmastbr—as w \

Look at range: wpy < w < W

\need effective splitting kernel

cf. [Blaizot, Dominguez, lancu, Mehtar-Tani: JHEP 1301 (2013) 143 ]
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BDIM Equation

[Blaizot, Dominguez, lancu, Mehtar-Tani: JHEP 1406 (2014) 075]

Generalizes BDMPS-Z approach Vomentum distribution:
: p— xp
Includes transverse momentum broadening Momentum transfer:
. p—p+k
For gluon-jets:
0 1 [t 1 /z r k z d?q
—D(z,k,t)=— | dzK(z)|=+/2D|(=,=,¢))0(z —2) — —=D(z, k,t C(q)D(z,k — q,t
DGkt = [ a5 20 (2.50) 06 - o) - D@k + [ G c@D@ k- a1
Induced Radiation: Scattering:
(1 — 2+ 22)3 Integration over k
K(z) = STRE C(q) = w(q) —5(61)/61261’?1)(61’)
%) Vi /!
=~ D(x,t dzK
- = %N 1/ oV = /0 ) 167202 N,n
tbr we use: w(q) =

Vip (20 - 5me) r
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BDIM Equation as Integral Equation

[Kutak,Ptaczek, Straka: Eur.Phys.J. C79 (2019) no.4, 317]
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Monte-Carlo algorithm

Set/Select Repeat for
Toand k
at Ty ! next step in
Tand xork
Stop once
T >T]
8
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Evolution of D(x,k,t) (1/2)

D(xk_t =0 fm) [GeV] D(k,k,t = 0 fm) [GeV™]
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Evolution of D(x,k,t

D(xkt = 2 fm) [GeV"']
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D(k k.t = 2 fm) [GeV?]
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k Distribution

always same distribution for
changes p > p+4q

. S B t=1fm
—>central limit theorem 2 0.16:— MC solution: MINCAS
) d%q —0.14
9 Dz, k1) :/ C(q)D(z, k — q,1) =0
ot (2m)? “o0.12[
1 1 [ -
+— [ dzK(z2) 5 01
t* Jo < I
1 /z xz k z 2008
0.04|
Splitting 3 la p — 2p Virtual emissions 0.02}
- perturbations of For example: oF =R TR PR R P I
different sizes pP— 21p — 21Pp T+ q1 -8 6 4 =2 0 2 4 6 k ?Ge\;]o
—>non Gaussian behavior ”
—2Z1P +q1 + q2 Figure: [Kutak, Ptaczek, Straka: Eur.Phys.J. C79 (2019) no.4, 317]

—>ZQ(21—|—Q1—|—C]2) — ...
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Program: KATIE+MINCAS

e Use KATIE for hard initial collisions:
= (u)PDFsfor colliding nucleons

= Hard collision cross-section (Monte-Carlo
simulation)

= Resulting particles—initial particles of jets

* Jets: by MINCAS

= Monte-Carlo simulation of BDIM equation
= Time-evolution of jets in medium

Other codes implementing
BDMPS-Z:

MARTINI, JEWEL, QPYTHIA, ...
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Gaussian k; broadening

Integrate over d°k
\ 1
%D(;c,t) - ti/o dzK(2) [ “D(Z.t)b(z— ) - %D(m,t)]
¢
For comparison with full equation: add k7 selected from Gaussian! width: 0% ~ L
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Azimuthal Decorrelations
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Azimuthal Decorrelations

dN
—— [nb/rad
VSnn=5.02 TeV
. 1— forward: p_>30 GeV, 2<y<3
Normalized B central: p}mo GeV, -1<y<1
| mmmmm- vacuum
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Summary

* MINCAS: jet evolution based on coherent emission and scattering
* Combination with KATIE: allows for calculation of jet-observables
* Results differ from pure Gaussian broadening...

e ...e.g.:in angular correlations of di-jets,

* But p; distributions seem to be invariant (so far)

Outlook

* to account for quarks
* to study more forward processes
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Turbulent behavior (1/2)
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Turbulent behavior (2/2)
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Jet Production

Factorization for AA collisions:

do aa ) /1 di N i do
= [dQ, [ @l | —=6(p" —z¢")dP(p—1—q)D ) —LL
a0, / q/ G (p™ —2q7)5 (p q)D(z,1,7(q ))dﬂq

dQ, = dq+d?q 7(qt) = Qele qq;L

d?0 A4 5 5 da:l n dTo N
0 9 = —25(pF —
dﬂmdﬂpg /d ql/d qQ/d ll/d l2/ T1q; )/(; 7o 5( 35‘2@2)

- . d?o
0 (py — 1y — q1)0P (pa — Iy — qo) D (21,11, 7(q] ) D (&2, 12, 7(q3)) =
dSd,, dS2,
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Processes In Jets

scattering... ...splitting... ...induced radiation
) /
>
>

Transverse momentum

Bremsstrahlung as

transfer! in vacuum. Momentum distribution:
p—p+kr p— zp
Scattering Kernel: C'(kr) +Momentum transfer:
p—zp+kr
Average transfer: ¢ Kernel: K(z, kr)

Our results: combination of scattering and induced radiation processes!
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k. Distribution

Rohrmoser

w(q) ~ 1/[q*(q*+m3)]

NN L
~t=0fm
ot =10.1 fm
.............. t=1fm
....... t=2fm
—t=4 fm

rHI
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Asymmetry A

—32 [nb]
j —
102 — V'SNN=5.O2 TeV, forward: pT>30 GeV,2<y<3, central:pT>100 GeV,-1<y<1
- mmee Vacuum
— ‘\‘ --------- medium: Gaussian k; broadening, To =400 MeV

medium: non-Gaussian k; broadening, TD =400 MeV
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