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Triangular Blume-Capel mode
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Ooverview

- Interface tension in the 1storder regime:
- Locating where tension — O.
- Field mixing:

.+ Constructing the phase diagram for small 7.

- Cumulant crossing and location of the muilticritical point. o5

« Distributions.
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Istorder interface tension. anad MUCA
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Flat histograms and rewelghting in A

from generalised weights
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‘he tricritical point
A fleld mixing study

Z(p,p) = Z 8(E,, Ep)exp (—ﬁEJ ~ //iEA)
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Conjugate variable

Mixed fields
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Wang-Landau: density of states




Creating the phase diagram
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Ath order cumulant crossing
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Energy distribution and 4th order cumulant collapse
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Magnetisation distripution
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DISCUSSION

. Triangular Blume-Capel model.

nttps://arxivora/abs/2411.11689

- Field mixing using Wang-Landau to locate the tricritical point.

. Distributions of m and @ collapse.

- Computed the interface tension behaviour along the 1st order line.

Outl

00.

<

- Apply the methods in the three-spin interactions case (Baxter-Wu).

. Study the pentacritical point.
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Extra Slides



Motivation

Baxter-Wu and multicriticality

. Triangular lattice.

hree-spin interactions:
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Methods

Metropolis

. Pick a spin.
- Choose a new candidate state excluding the current one.

. Flip with probability:

_ Jexp{-pAE}, AE>0
T\ AE <0

- PRNG: Mersenne Twister 19937 from C++ Random library since C++11 (Boost).
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Methods

MUCA
- GPU implementation with CUDA [Gross, Zierenberg, Weigel, and Janke 2018].

- Pick a random spin and a candidate state for it (excluding current state).

- Flip with probability: MC MG
[ WOEpexp(-BE;) MC —
p =min < 1,
WONEy)exp{—PE;)

. Accumulate histogram of E . Update weights:

MC MC

WOtD(E ) = WO(EN/H™(E,)
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MUCA

Detalls

« PRNG: phillox32.
« Nvidia TURING RTX2080 or PASCAL GTX1080T 47104 and 57344 systems respectively.

 Jackknife bins: 32 - 128.



Generalised welgnts and flat histograms

ZMuCA = Z g(Ej, Ep)e PHW(E,)
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Sirst order
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Methods

WL

- Pick a random spin and a candidate state for it (excluding current state).

- Flip with probability:
. g(i)(E]aEA)
p=mn4{ l,———
gW(E], Ep)

- Accumulate histogram and update weights:

Ing(Ej, En)

gW(ELE,) = ¢g"(E, E,)*factor

. I the histogram is flat, update factor « \/factor.
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Methods

Comparison
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Locating minima
MUCA

- Reweight:

(O exp{—pA E\}W(E,))
<6XP{—,5A EA}W_l(EA)>

MUCA

<0>A —
MUCA

- Use Brent algorithm from GSL to find minimum.
- Use openmp to speed the jackknite analysis.

- Use MPFR to avoid numerical issues from the large weights.

26



Creating the cumu.

. Solve for equal population and equal height in PL(é).

. Calculate limiting values from Af and

~ Calculate 1 —
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Distributions
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~XPONENLS
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