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Large Nf as a test theory

theory
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Pert. theory: Kajantie et al. 2002 + Ref therein
HTLpt: Andersen, Braaten, Strickland 2001
2PI: Blaizot, Iancu, Rebhan 1999

3



Perturbative calculations of QCD at high T/µ
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* C(µ̄) = 0.040...for µ̄ = πT (A.I.&A.R. 2003)
* ?!: Completely non-perturbative
(Linde 1980; Gross, Pisarski & Yaffe 1980)
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Pressure at Large Nf
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G.D.Moore, JHEP 0210 (hep-ph/0209190);
A.I., G.D.Moore, A.Rebhan, JHEP 0301 (hep-ph/0301057)
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Large Nf NLO exactly solvable

Pressure

0 1 4 9 16 25 36

-0.1

-0.05

0

0.05

0.1
100 20 10 5 4 3 2 1.5 1

0 1 4 9 16 25 36

-0.1

-0.05

0

0.05

0.1
100 20 10 5 4 3 2 1.5 1

����������
	�� 
 ����� � ������ 	

������ � � 	"!

#%$�&

')(+*�,)-
��.�/���0�/� ��.��� $1��0���

�3254687:9<;

�3254687:9<;

Quark Susceptibility χ = ∂N
∂µ = ∂2P

∂µ2
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Large Nf at finite chemical potential
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Large Nf at finite chemical potential
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Large Nf at finite chemical potential
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⇒ abrupt change for µq & πT

A.I.&A.Rebhan, JHEP (hep-ph/0305030)
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Entropy for T � µ: Non-Fermi-Liquid
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A.I., A.Gerhold & A. Rebhan (hep-ph/0309019)
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Specific heat for QED and QCD
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* normal quark matter component of neutron

or proto-neutron stars

A.I., A.Gerhold & A. Rebhan (hep-ph/0309019)
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Summary

• Large Nf QCD at NLO: a test theory

that is exactly solvable

• Finite µ: Abrupt change for µ & πT

(hep-ph/0305030)

• High-density QCD:

Non-Fermi liquid with fractional powers

(hep-ph/0309019)
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