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Iiirmarmansasti
transities of Lattice systems Lathi spinsister

Secondardertransiti

order parameter e s si s

O is usually continuous at the critical Tc
But 00 will diverge

X E Si Sj Si Eg
This is due to a divergent spin spin
correlation length Sct Eg at t

and this is the reason we can tall
about an underlying continuum field they












































































































b s s

On a finite lattice of size N there
is strictly speaks no phase transitions only
Bedeck T.CN

IN I 10 Go D to

Firstordertransitions

III E N

teasing
H d

th E
T I T T

There will be a fan of the order parameter
at I and the phenomenon of hysteresis

Addegallaklenthry












































































































Andnodvergentcorrelationtengthy
Let us move to GG which we beat

as a lattice system in CDT However
the main difference to the above is that

thetalliceitsdbeconstdynamensysten
It makes it unclear to what extent one
can use the spin analogy what is a

correlation length when the lattice fluctuates

Nevertheless It seems to work in 2d toy
models and we will go ahead in Yd

TITI gases Rai 2N
Discretize to Ud lattice made from gluing
together etulateraludsuritias

S K No T K Ny EDT

The action only depends on ab No Ny












































































































ly me I 4

Ko ta ku I
Actually in CDT we put in more structure

a time foliation

S Kot 6 NotKy Nastily D Nin

D reflects a possible asymmetry at lattice
level between space and time We will treat

It as a coupling constant

Z E e
SEK kno












































































































Z E e

We perform Mc Simulations for feed NEM.tn
We thus have two coupling constants K

Phasediigranj

We put in the topology of spacetime
by hand preserved in Mc simulations

The phase diagram seems independent
of this topology butnotthen

Eurasian
I will not discuss what order














































































































I
narametrs we use or how in detail
we determine the order of the transitions
Instead 4 will show the geometries
in the different phases as a generalized
order parameter

Topologies put in by hand

S3 XS and S1 x S
A
space time T

space
T time

The spatial volume profiles
Va Nit do not respect the

Tsin












































































































the S topology

We should rather spread about an

Incline topology

whenever the effective topology is not
changing continuously across a phaseunsignanesynansignan
be first order

thdsingtonology
I space
For continuum physics the
interesting transitions are

C Co C B
Z

I is second order for Sx s












































































































but first order for T x St

R is Art order for T xsl
and unknown for 8 51

Conclusion There seems to be no
continuer limit for
underlying topology test

If this is the correct model of QC
SpacecannothawethetstonologynP


