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Occam's Razor

"Pluralitas non est ponenda sine
necessitate."
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William of Occam
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Y. Hieida, K. Okunishi and Y. Akutsu (1999)
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Ising Model isa TN
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Occam's Razor in TRG
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Singular Value Decomposition with Truncation
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2D Potts model (L<=1,048,576)
HOTRG calculation with x~50
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Kshetrimayum, Picot, Orus, Poilblanc (2016)
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H.Y. Lee and NK: PRB 97, 205123 (2018)
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Transfer matrix constructed from CTM-RG
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Evenbly and Vidal: Phys. Rev. Lett. 115, 180405 (2015)
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--- Corner Double Line (CDL) Tensor ---

In the lowest order in 1/T, a cluster of 4 Ising tensors is a CDL.
It also appears as the fixed point tensor of the TRG procedure in
the disordered phase.
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Alternating Least Square (ALS)

Z,

(1) random initial
tensors Z,

(2) fori=1,2,3,4, update Z by

I
Z

min T— - L& CZ) Z

2

(3) repeat until the error converges

However, ALS is trapped by local loops.



ALS on CDL
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ALS on CDL is either unstable or stuck with a local minimum.



TRD of CDL

If we knew U, V, W and x, v, z explicitly,
we can find Z1, Z2, Z3 of the TRD very easily.

... but how do we know them?
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When the given tensor T is a CDL, i.e.,
it has the following form:

... then, we can find U, Vand W by HOSVD
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HOSVD
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If T is expressed as a core tensor t and unitaries U, V, and W,
where any matrix slices of t are mutually orthogonal,

such an expression is unique up to the permutation within
each index and the phase factors.

CDL I& mutual orthogonality Zi&7=9 D T,
HOSVD T UVW [EX3KFE5.
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mutual orthogonality
of matrix slices of t
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H.-Y. Lee and N.K. arXiv:1807.03862

| ; SUH LA XD B HEE
107 107 ' 4
@ 0 ’}'=10
> =
© 10710 ) <1010 ®+® f 10 |
'L —IS(x=3) @) — IS(X=3) A
WL | +sALS \ 15 —~sALS 10714 < IS-ALS, x=4
1071 I 10 < SALS, y=4
3405 ) 6 7 8 36 9 12X15 18 21 24 Elo_g_ N ‘;ﬁtgijg
- SALS, x=7
10° 0 SALS. x=8
, 10 107} <~ SALS, x=9
5 < SALS, x=10
10 0 10° ' 5
. @*@ o 10° 10! 10
< 10 o STEP
10 @ i O 10710
—=sALS
-15 N —_—
o |  NEMBAEHETAIET
Poo o 0 S;%P 100 ENEEREHEZEE
Z0D/AXHNBHOTHHEEET D



P2RFTCAITETILDSES

10° ot —]
" 1S ‘
10
>
-
10-10_
10‘15 N = S S R S S~ S R
1 1.02 1.04 1.06 1.08

T/T
c



FED

£F

EE

MERA
NS wmysmz
IRT LA

S F

)T 5El

HEFHRE
TN

B 7 VIILRBICKEGETF
HEIZE S TEXRBERA,
TSR —FRBETEREEIC
HH>TET-.

B 7VIILRBIZKHE
TR AAEEIZHNT
BERIAZIHNS CDL &
oG RRETREST LS.

B HOSVD #FIRALI=4> T
HANE|ZLH->TEEEZEY
BRITHMELNLRLY.




