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Last WW :

O Multiplicity dependence of yields
based on core-corona

0 Core = Particle production via Cooper-Frye

Question: Does canonical suppression play a role?

This talk :
First attemps (very preliminary) to answer...
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EPOS: anov-Regge Elastic  scattering

approach S-Matrix based on
Pomerons

Pomerons : Parton

nucleon

ladders (DGLAP), soft
pre-evolution

Cutting rules to get
inelastic cross sec-

nucleon ¢ tions

Same principle for pp,
Phys.Rept. 350 (2001) 93-289. PA, AA



WWND 2018 — Fort Royal — Deshaies — Klaus Werner — Subatech — Nantes 5

Explicite formulas for cross sections (Phys.Rept. 350 (2001) 93-289)

(even partial cross sections)

5

cut P uncut P

do exclusive
nucleon | m—

‘ _ g % => kinky
; Y strings

= remnant
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Non-linear effects (Major improvements the past few years )

Computing the expressions G for single Pomerons:
A cutoff Q is needed (for the DGLAP integrals).

Taking (), constant leads to a power law increase
of cross sections vs energy (=> wrong)

nucleon

because non-linear effects
like gluon fusion are not

taken into account
ladder partons
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Solution: Instead of a constant 0, use a dynami-
cal saturation scale for each Pomeron:

Qs — QS(NIPa SIP)

with

Np = number of Pomerons connected
to a given Pomeron (whose probability
distribution depends on QQ,)

H
nucleons

?—

nucleons

sp = energy of considered Pomeron

Qs(Np, sp) from fitting elementary quantities
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Core-corona picture in EPOS
Phys.Rev.Lett. 98 (2007) 152301, Phys.Rev. C89 (2014) 6, 064903

Gribov-Regge approach => (Many) kinky strings
=> core/corona separation (based on string segments)

central AA

peripheral AA

high mult pp,pA low mult pp

core => hydro => flow + statistical decay
corona => string decay
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Final state hadronic cascade:

Resonance suppression (in-medium decay)

depends on the lifetime
and the system size

Also possible:
Resonance production,
inelastic scattering
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Pion yields: core & corona contribution
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Omega to pion ratio

ratio to Tt
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What about

canonical suppression?
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. and energy conservation ?

in pp, up to 50% violated
(using CF)
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Microcanonical hadronization in EPOS
(very preliminary)

Hadronization hyper-surface =" (7, p,n) :

x° = 7 coshn, x' = r cos ¢,

3

x? = rsin g, x® = Tsinhn,

with » = r(7, ¢, ), representing FO condition.

Hypersurface element:

gs dx” dx* 8z dr dod
wT SN S 8 an P
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Flow of momentum vector d P* and conserved charges
dQ 4 through the surface element:

dP" = THdy,,
dQ, = J4dz,.

(with A € {C, B, S}, corresponding electric charge, baryon number and strangeness)

Momentum and charges are conserved :

YFro

/ dQa = Qpini-
2ro
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Invariant mass

dM = /dP+dP,,

four-velocity
U" = dP*/dM,

volume element

dV =u"dx,.

The four-velocity U" is NOT equal to the
fluid VCIOCity uM! (Only in case of zero pressure)
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Sub-hyper-surfaces: Ypo = UXE,,
M, = / dM,
FO

Vn = / dav,
Fo

Qun = /E dQ.1.

Fo
defines “effective objects” O, with masses M, and
charges Q4 ...
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..which we decay microcanonically:

dP = Ciq Cdeg Cident

X 5(E EE%) 5(2271 H 5QA,EQA1 H d3pzv

=1
Vn
Cvol — T i~a. deg — ng ’ 1dent — H -
3
(27Th) " i=1 aES

(n« is the number of particles of species «a, S is the set of particle species)

then boost the particles according to velocity U*.
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Work in progress (will come soon)

O This procedure based on FO surface & flow from
viscous hydro as in EPOS3

O Large particle table (used presently in EPOS3)
Here (as first tests) for pp and pPb:

0 FO surface & flow parametrized,

O limited particle table
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Omega to pion ratio (microcanonical)

ratio to Tt
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=* to pion ratio (CF)
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=* to pion ratio (microcanonical)
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Summary

O Very preliminary results concerning
microcanonical particle production in EPOS
show:

- Microcanonical suppression of 2
and (somewhat less) of =*
in pp and pPb

- But core-corona still essential
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Thank you!
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Hydro evolution (Yuri Karpenko)

Israel-Stewart formulation, n — 7 coordinates, n/S = 0.08, (/S =0

9, T =9, T + T, T + T, T™ =0

T — NG IT — TIns
V(0 +vi0) 7 = ————== + IV v (0 +vi0;) [l = ——— + In
Tr TI1
O 70 = curu? — (p+ MARY 4 77, U mlid = n(AM au” + AvAdaul) — 2nAR 8, u?
O 0., denotes a covariant derivative, ] Tns = —COau
L] amv = g"" —uMu” is the projector orthog- [ ] M = __W;Lua u? — [T+ ul Bl O g
onal to u", it
= _4 Y
O mh¥ | 11 shear stress tensor, bulk pressure i n = —318,u

Freeze out: at 164 MeV, Cooper-Frye E4 = [ ds,p" f(up), equi-
librium distr

Hadronic afterburner: Ur@QMD

Marcus Bleicher, Jan Steinheimer



