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What do you mean T<0?
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Some landmarks in NAT

NAT(?) solution to turbulent vortices
Onsager, supp. to Nuovo Cimento, 6:279-287

LiF at -1K

Purcell & Pound, Phys. Rev., 81:279-280

Theoretical framework
Ramsay, Phys. Rev., 103:20-28

T<0 with motional degrees of freedom
Braun et al, Science 339(6115)
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Why do we care?

dU =TdS — PdV

T<0=P<(Q mmm» Inflation?
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Low-temperature holes may behave like

A
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radiation matter
W:_l 4pmax_1] = — Pomax
30 p P
MNP _ 31 (14+w)>0
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H is discontinuous!
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Inflation?
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Chen et al (2007)

arXiv:0712.2345v3
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Thermal fluctuations? Z = Z e < p”> =—| — —i Z
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<é’2> =H p2
(Sp7 +p?) . (3p2)
br+p ) 70 A

Depends only on H!



In conclusion

phantom regimes with w<-1 naturally arise

(inflation? dark energy? Big Crunch averted?)
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In Conclusion

Modified Heisenberg uncertainty?
Could thermalisation at high temperatures be forbidden?

Thermalisation with bosons at end of inflation?
What happens at the bounce?

Natural curvatons?
Isocurvature modes?
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Hstates withe > g, oc I




fl&;T, p)=1-f(&:-T, 1)
AT, )= P = P(=T, 1)
AT, 1) = Ny == T, p1)

P(T, 1) =20 = P — P(=T', 1)

ov

_(e=p)
P= kBTIf(g;T,y)ln(1+e bl jdg






Loris Ferrari (2015)
arXiv:1501.04566v3
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Low-temperature holes may behave like

A
{ \

radiation matter

(P —0)ca™ (Ppe —P)ca™

H2 — pmax . phi a—3(1+wh)
3 3

No Big Rip!



