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D-meson production pp — DX
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pp baseline

D-meson production pp — DX

Next-to-leading order in QCD
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D-meson production pp — DX
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D-meson production pp — DX
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D-meson production pp — DX
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The Jet Fragmentation Function pp — (jeth)X
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Medium Modification using SCET

Hadron suppression in AA
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Medium Modification using SCET

D-meson suppression in AA

25.8 pb™ (5.02 TeV pp) + 404 ub™' (5.02 TeV PbPb)
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Medium Modification using SCET
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Modification in AA

SCET ¢ splitting kernels

Basic ingredients for the calculation
of the modification in AA collisions: T, k)
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Modification in AA

SCET,, ¢ splitting kernels

Basic ingredients for the calculation
of the modification in AA collisions: T, k)

o &
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Modification in AA

SCET,, ¢ splitting kernels

Basic ingredients for the calculation

of the modification in AA collisions: Mx, k| %
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Modification in AA

SCET,, ¢ splitting kernels

Basic ingredients for the calculation

of the modification in AA collisions:
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Modification in AA

SCET,, ¢ splitting kernels

Basic ingredients for the calculation
of the modification in AA collisions: T, k)

Final state - massive

medium: e.g.
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Modification in AA

SCET,, ¢ splitting kernels

Basic ingredients for the calculation
of the modification in AA collisions: T, k)

Final state - massive

medium: Soft gluon approximation
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Modification in AA

SCET,, ¢ splitting kernels

Basic ingredients for the calculation
of the modification in AA collisions: T, k)

Final state - massive

medium: Soft gluon approximation
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Modification in AA

Numerical results
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Modification in AA

10" ¢

z(dN/dx)
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Numerical results
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Modification in AA

Numerical results
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Modification in AA

Application of in-medium splitting functions

* SCET is an important tool to understand the structure of cross sections, e.g. jets Kang, FR,Vitev *16, 16
 Hadron cross sections

E “—

O(as)

decompose R f66€ R
as \

(0)
Tag Pyq(2) Dy (2, 1)
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Modification in AA

Application of in-medium splitting functions

* SCET is an important tool to understand the structure of cross sections, e.g. jets Kang, FR,Vitev *16, 16
 Hadron cross sections
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Modification in AA

Application of in-medium splitting functions

* SCET is an important tool to understand the structure of cross sections, e.g. jets Kang, FR,Vitev *16, 16
 Hadron cross sections
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Modification in AA

Application of in-medium splitting functions

* Hadron cross sections

medium % | r666 %
O(a) \
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2
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real virtual
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medium %CF/ dki P (2, k1) — 6(1 — 2) CF/ ko_/ dz P (z, k)

cut-off scheme
Qiu, Collins "88

A
° IRAIamos

NATIONAL LABORATORY
EST.1943

34



Modification in AA

Application of in-medium splitting functions

* Hadron cross sections

medium % | r666 %
O(a) \

0
O4d

h,med
Dy (2, )

. k2 14 (1 — " dk? (1—z)?
vacuum (;—CF/ I i 6(1 — 2) CF/ / d:z; z)
T

2
]ﬂ z

real virtual

2

Qg me me
medium %CF/ dki P (2, k1) — 6(1 — 2) CF/ ko_/ dz P (z, k)

* DGLAP formalism Kang, Lashof-Regas, Ovanesyan, Saad,Vitev " | 4,
Chien, Emerman, Kang, Ovanesyan, Vitev " | 5
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Modification in AA

Numerical results

Light charged hadrons D-mesons
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Conclusions

Conclusions
* NLO or resummed pp baseline 25,8 pb" (5.02 TeV pp) + 404 ub" (5.02 TeV PbPb)
* Inclusive production and jet fragmentation functions 1,4:-,(,:”.'3. s 0 Newl!!
- reliminary AA
* Extension to SCET,, 1.2 _ — Ru charged hadrons
’ L. Taa @nd lumi.
- YngertaINtY. ...
< F Centrality 0-10% +
C 0.8 lyl <1 _+_
[ JPN: it
0.6 4
: Lt
. . . 0.4_ .o’. -
* Consistent treatment for the modification : N
. . . 0.2
of hadron and jet observables in the medium - | |
011 1 [ N B 1 [ B A
* Light hadrons as well as D, B-meson suppression 1 10 10°
o (GeV/c)
... please stay tuned!
A
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pp baseline

Inclusive Jet Production in SCET pp — jetX

Kang, FR,Vitev * 16,16

doPpietX  9p.. L dg, L dzy, / L dz, d6 ¢, (8, pr, 1, 1)
= — b J
dP’j‘dT] S Z Lmin fa (xa, l‘l') /:;:bnin Ty fb(xb, u) Zmin Zg dvdz C(ZC, Wi ,‘L)

A

P E./ iet, pr, 1 “semi-inclusive jet function” in SCET
(perturbatively calculable)

see also:
Jager, Stratmann,Vogelsang “04, Mukherjee,Vogelsang " | 2, Kaufmann, ﬁj
Mukherjee,Vogelsang " |15, Dasgupta, Dreyer, Salam, Soyez " 14, "1 6 > Los Alamos

NATIONAL LABORATORY
EST.1943
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pp baseline

Inclusive Jet Production in SCET pp — jetX

Kang, FR,Vitev * 16,16

Je(ze,wy, 1)

d.'L'b /l dzc d&gb(g’ ﬁT’ fh ,U.)
Zz

do.pp—)jetX 2p’1’ 1 d.’I:a 1
dPTdT] B S GZM_Lgiixl _fa(ma, l‘l') /:;:bnin (E—bfb(xb,“) min Zg dvdz

C_ D g D
Definition similar to FFs N \% ‘\f

but perturbatively calculable:

[ '
A A

(A) (B) (C)

Jéo)(Z,WJ) =6(1—2) — %{Cp !2 (1+ 2%) (1n§1_—;))+ + (1 - z)] —4(1 - z)dg‘a“lg + Pyy(2)2In(1 — 2) + sz}

d . L gy ,
Follows standard timelike DGLAP M—du«fi(z,w.h#) =2 7(r;z) E / —j Pj; (3#) Ji(Z' ywy, p)
j Z

> resummation of In R,i.e. NLO + NLLp A

Especially relevant for heavy-ion phenomenology! - Los Alamos

NATIONAL LABORATORY
4| EST.1943




pp baseline

R= o'.9'9§' - R= o'.s'; LLr DGLAP
evolution

&
|

doRes,NLO / do1,0
©
ok —
AN
|
I
|

NLO — 1

—+—————
R=0.7 1 R

05 : 1 /‘ : see also

Dasgupta, Dreyer, Salam, Soyez 15, " 16

[ Vs=8TeV,n =07
OI I -

500 1000 1500 500 1000 1500
b *Los Alamos
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