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Introduction. Kinetic coefficients in NS cores

Non-superfluid beta-stable matter

Kinetic coefficients due to particle collisions
K = Keplee, e, epl + Ky |nn, np
Kp < Kn

Electromagnetic part: Rep sy Tep

Shternin, Yakovlev, 2007,2008

Present talk: nucleon sector

Kn, Tn
Strongly interacting multicomponent Fermi-liquid

Important: many-body effects in scattering

Controversial results by different groups




Plan

« Thermal conductivity and shear viscosity in multicomponent
Fermi-liquid

* Nucleoninteraction in Brueckner-Hartree-Fock approximation
* Results
« Comparison with other works

« Conclusions



Kinetic coefficients in multi-component Fermi-liquid: Formalism
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Variational solution
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Approximate estimates
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Effects of the proton fraction

d o/d €2, [mbarn]

PNM result is inaccurate even at small proton fraction
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Interactions in-medium
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Bethe-Brueckner-Goldstone equation
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All diagrams on two hole-line level are included
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Results. Equation of state

Energy of the nuclear matter

Argonnevl18 + Urbana IX

Proton fraction in beta-stable matter
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Results. Effective mass

Fermi-sea of quasi-particles €(p) interactingvia (G

Effective masses at Fermi surface
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Results. In-medium cross-sections

differential
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Results. Kinetic coefficients.
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Exact solutions are
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Comparison with other works

Carbone&Benhar, J.Phys.Conf.Ser. 336, 012015 (2011)
Zhang,Lombardo, Zuo, PRC 82, 015805 (2010)

1[}{]:__,,,,,,.,....,....,...__,,? 100
: - = BSM .-
m'::' __.-""H-..
L - .r"-‘r
= “ 10 o
- : . # -
b 10} g
- =1
E L’ 3
T =]
< =
=} - — 1 E
= 1F present 5 f present
o ---- CB11 —==-ZLZ10
= e i’:l.u!':].ﬂ EIJ.B
El-lﬂ O b o 0
=3
01 02 03 04 05 06 o [fm?]

p [fm”]
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CB11: CBF approach, no 3bf
ZL.Z10: BHF approach, different 3bf, rearrangement in m*
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Summary

* Kinetic coefficients of neutrons in neutron star cores are calculated
in the BHF framework with account for the effective three-nucleon
interactions

* Both effective mass and the intermediate state blocking by Pauli
principle are important

* Three-nucleon forces can lead to lower kinetic coefficients

 Many-body effects in the present model do not result in significant
change of kinetic coefficients

15



Results. Comparison with exact solution

ratio
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In-vacuum cross-sections

Comparison with experiments

pp cross-section with
Coulomb interaction (Mott) included
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Results. Comparison with other works.

Approximation for the pure neutron matter
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Possiblereasons

Characteristic relaxationtime

T =

Where W =25 [(34]t[12)]* = 7Q

Benhar, Valli:
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Kinematics

1+2—1+2 Abrikosov-Khalatnikov angles
All particles are placed on the Fermi surface ;_ (9’ qﬁ)

P1 :p’1 — PF1, P2 :plz — PF2
Total momentum P = P14+ P2 = p/1 ‘|‘P/2
p=_(p1—p2)
p' = (P — ph)

Transferred momentum q = p,1 — D1

C.m. momenta

dQ1/ Q09 0(p1 + p2 — P1 — p2) — d6deB(0, ¢)

More convenientto use (q,p) or (g, P)

Scattering is defined by averaged Tl — Tl [<w(12\1/2/)5(97¢)>]

transition probabilities on the Fermi 5
surface 20



