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h trafo, MC sampling
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T = 1=15: sharp transition from metal to insulator, no hysteresis

0.02

0.03

0.04

0.05

0.06

0.07

4.4 4.6 4.8 5 5.2 5.4

T=1/15

D

U

∆τ=0.25
∆τ=0.20
∆τ=0.15
∆τ=0.10

�� dependen
e of D: large at MIT , small below, vanishing above;
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�� dependen
e of E: regular (quadrati
); � pie
ewise linear U dependen
eU
 shifts substantially for �� ! 0



T = 1=32: 
oexisten
e of metalli
 and insulating solutions
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T dependen
eof E, Dexp. smallin insulator

Crossover and 
oexisten
e regions
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pinpoint 1st order phase transition line U
(T ) for 0 < T < T �



Comparing free energiesfull absolute 
omputation of F (T; U) far too ina

urate!� 
onsider �F (T; U) = Fmetal(T; U) � Finsulator(T; U)� lo
al 
riterion d(��F (�; U)) = �E(�; U)d� + ��D(�; U)dUClausius-Clapeyron equation:dU
(T )dT = f(T; U
(T )); f(T; U) := �E(T; U)T�D(T; U)Sin
e U
(T �) = U�, we 
an integrate for the solution,U
(T ) = U� + Z TT� dT 0f(T 0; U
(T 0)); T < T �:
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f(T; U) 
an be linearized in Uf(T; U) � ~f (T ) (A + BU); �t parameters A;B



Low temperature information
Fermi liquid properties in metal, entropy Sinsulator(T; U) = S0�! U
(T ) = U0
 �r2SoTa +O(T )~f(T ) = CT�1=2 +D + ET 1=2; C � �rSo2a
T = 0 parameter a from se
ond order PT + QMC
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Full phase diagram
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Con
lusions� results from fundamentally di�erent methods now
onverged towards a reliable phase diagram� �rst 
ontrolled 
omputation of U
(T )� full thermodynami
s, e.g., E(T; U), 
v(T; U)
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