COHERENCE AND BROADENING EFFECTS IN
MEDIUM INDUCED GLUON RADIATION

Mauricio Martinez

Hard Probes 2012
27 May - June 2, Cagliari (Sardinia, ltaly)

N. Armesto, H. Ma, Y. Mehtar-Tani and C. Salgado
Work in progress

UNIVERSIDADE
DE SANTIAGO

DE COMPOSTELA

Tuesday, May 29, 2012



UN]®

UNIVERSIDADE
DE SANTIAGO
DE COMPOSTELA

Color coherence in vacuum

eTe” DIS
e /
T, Q;LLO:

&

P Tn
In
Pra—1
In—1
000000 an—.'Z
Tn—2

AROCQQONROCQR

T BB TU DB U™
T jet: pT(j) ~2 ()

X

—(
Time-like Space-like
Fragmentation functions PDF’s

Mauricio Martinez  “Coherence effects and broadening in medium induced radiation”
Tuesday, May 29, 2012




UN]®

T Angular ordering in Initial State Radiation

DE COMPOSTELA

de > — - OF (Pzn T 7Dout)

d3k (2m)% w?

Mauricio Martinez  “Coherence effects and broadening in medium induced radiation”
Tuesday, May 29, 2012




UN]®

T Angular ordering in Initial State Radiation

DE COMPOSTELA

i Color charge

Mauricio Martinez  “Coherence effects and broadening in medium induced radiation”
Tuesday, May 29, 2012




UN]®

T Angular ordering in Initial State Radiation

DE COMPOSTELA

iColor charge}  fIndependent emissions]

Mauricio Martinez  “Coherence effects and broadening in medium induced radiation”
Tuesday, May 29, 2012




UN]®

T Angular ordering in Initial State Radiation

DE COMPOSTELA

de > — - OF (Pzn T 7Dout)

d3k (2m)% w?

K}:kJ_—ZEPJ_

’ Incoherent emission: 4w?*— |

S~ — — = g e —— —

Mauricio Martinez  “Coherence effects and broadening in medium induced radiation”
Tuesday, May 29, 2012




UN]®

T Angular ordering in Initial State Radiation

DE COMPOSTELA

de > — - OF (Pzn T 7Dout)

d3k (2m)% w?

’ Incoherent emission: 4w’ — |

S~ = — = i e —— —

K2R?2 |

— _ e

Mauricio Martinez  “Coherence effects and broadening in medium induced radiation”

Tuesday, May 29, 2012



UN]®

T Angular ordering in Initial State Radiation

DE COMPOSTELA

Mauricio Martinez  “Coherence effects and broadening in medium induced radiation”
Tuesday, May 29, 2012




UN]®

T Angular ordering in Initial State Radiation

DE COMPOSTELA

1 Infrared and collinear divergences }

Mauricio Martinez  “Coherence effects and broadening in medium induced radiation”
Tuesday, May 29, 2012




UN]®

T Angular ordering in Initial State Radiation

DE COMPOSTELA

t® Infrared and collineaf divergences |

e Similar coherence effects leading b
: Lo L1 1.\_, —
ard < o > soft
. TASSO Collaboration, Z. Phys. C 47 (1990) 187
SORORTIE SN . AR PO R W S SN Sk ' vt OPAL Collaboration, Phys. Lett. B 247 (1990) 617

Mauricio Martinez  “Coherence effects and broadening in medium induced radiation”
Tuesday, May 29, 2012




U First steps towards understanding
e coherence in a QCD medium

Dilute medium

e Massless antenna:

Y. Mehtar-Tani, C. Salgado and K. Tywoniuk, PRL 106 (2011)
122002, JHEP 1204 (2012) 064.

® Massive antenna:

A.Armesto, H. Ma,Y. Mehtar-Tani, C. Salgado and K. Tywoniuk, |HEP
1201 (2012) 109.

Opaque dense medium

® Massless antenna:

Y. Mehtar-Tani, C. Salgado and K. Tywoniuk, PLB 707 (2012), 156.
Y. Mehtar-Tani and K. Tywoniuk, arXiV:1105.1346.

J. Casalderrey and E. lancu, JHEP 1108 (2011) O15.

Y. Mehtar-Tani, C. Salgado and K. Tywoniuk, arXiv: 1205.5739

= K. Tywoniuk and Y. Mehtar-Tani’s talks

Mauricio Martinez ~ “Coherence effects and broadening in medium induced radiation”

Tuesday, May 29, 2012



UN]®

UNIVERSIDADE
DE SANTIAGO
DE COMPOSTELA

Coherence effects and medium modifications

to the initial state radiation
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® The QCD medium starts after the hard scattering
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® The QCD medium starts after the hard scattering

® Eikonal approximation: FF > w > k|
® Dilute medium (N=I opacity)
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¢ We study interferences between initial and final
state radiation in a QCD medium.

¢ A probabilistic interpretation is found in the
incoherent and soft limit of the gluon spectrum.

¢ Future work (stay tuned):
¢ Numerical results for the dilute regime case

< Analytical studies for an opaque medium (multiple
scatterings).
¢ Use these results for phenomenological studies...
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Backup slides
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