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Cubic dimer model

Interaction between dimers: E = —UN”
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Interaction between dimers: E = —UN”
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Effective gauge theory

Constraint: one dimer
touches each site

Huse et al., PRL 91, 167004 (2003)

Henley, Annu. Rev. CMP 1, 179 (2010)




Effective gauge theory

Constraint: one dimer
touches each site

Y Nemde I
.l-zl-rl-r

| s T
AN TN
»E!‘-z oy (N
,.m.l.u N EANEY/AN

Tﬁ!?l»w N

4 VT T N ‘

)

Huse et al., PRL 91, 167004 (2003)

Henley, Annu. Rev. CMP 1, 179 (2010)




Effective gauge theory

Constraint: one dimer
touches each site

Y Nemde I
.l-zl-rl-r

| s T
AN TN
»E!‘-z oy (N
,.m.l.u N EANEY/AN

Tﬁ!?l»w N

4 VT T N ‘

)

Huse et al., PRL 91, 167004 (2003)

Henley, Annu. Rev. CMP 1, 179 (2010)




Y N N

| -1‘ I

| .n” -umm.vﬂ.m -m-rﬁ N

NI TNV

»Ela-z\ul% N
{hmy o @AVIQ/AY

[ JE b wA Y

4 w N N ‘

)

Effective gauge theory

|

Constraint: one dimer
touches each site

Define B:

Huse et al., PRL 91, 167004 (2003)

Henley, Annu. Rev. CMP 1, 179 (2010)




Y Nemde I
.l-zl-rl-r

| mﬂ -lrlgvﬂ.m n-r. NN
N TNUTN
w-zlanzzlz I\
e E-E.i

|| VIR e Wi\ 'Y N

T\ N ‘

RN

Effective gauge theory

Constraint: one dimer
touches each site
|
Define B:
>

Huse et al., PRL 91, 167004 (2003)

Henley, Annu. Rev. CMP 1, 179 (2010)




»‘-zlanzulz
Ay

i uliﬂma-?d
g NN

!.I4'! ‘

BN

Effective gauge theory

Constraint: one dimer
touches each site

Define B:

Huse et al., PRL 91, 167004 (2003)

Henley, Annu. Rev. CMP 1, 179 (2010)




g
L -
Q
B
e
fd
)
(®))
-
(qv)
(@))
D)
.
fd
@

&

Gl (D)

L =

S

E

o

2

o

O

w-zlnnzalz

,.mum N @ANEY/AN
Ny r

)
||
Q
=
O
(D]
=
wm
c
(@)
(qV]
(D] .
wn
0 Q
c D)
S <
o O
+ O

Huse et al., PRL 91, 167004 (2003)

Henley, Annu. Rev. CMP 1, 179 (2010)




Effective gauge theory

Constraint: one dimer
touches each site — divB =0
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Effective gauge theory
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Dimer ordering transition

Order parameter: X

Effective continuum theory:
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Dimer model with monomers
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Dimer model: RG flows
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Dimer model with monomers
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Dimer model with monomers
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Dimer model: Monte Carlo

Directed-loop Monte Carlo algorithm
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Dimer model: Numerical results
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Dimer model: Numerical results
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Deconfined criticality
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Comparison of exponents

1VBS Y

Sreejith & SP, PRB (2014)

Charrier & Alet, PRB (2010)
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Pujari, Damle, & Alet, PRL (2013)

Harada et al., PRB (2013)

Model Y
CDM (vy = +1) 0.64(1) (B)
0.61(1) (K)
CDM (vy = +1) 0.60(4) (B)
0.61(4) (K)

JQ (square) 0.67(1)

0.69(2)
JQ (honeycomb) 0.54(5)
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2.421(8) (Gy)
2.28(13) (T)

0.20(2) 2.40(1)
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0.35 2.33




po— v
—dr

N S Y S AN
E__E-Eéa.
A N TN N

— S——— O\

ﬂl-w«»h 1NN Y ‘

i IREwa =N G\

g O .
RE

T\ T

Higher-charge monopoles

_1)r(ndimers — 1)

div B = (

Q:



po— v
—dr

N S Y S AN
E__E-Eéa.
ﬁ YNN N D
AEYE § NI Y

I TYRwe BN “."

g O .
RE

T\ T

Higher-charge monopoles

_1)r(ndimers — 1)

div B = (

Q:



——
m N ] r‘v?

ﬁ..r‘ N W

I e yEaS 2 S WA
N

NE
zpl-a- 1801 Y -
I TEE .y = AN
\ w_ll- ’4‘
4 N

T\ T

r

config'ns

Higher-charge monopoles

_1)r(ndimers - 1)

Go(rero)= > e T 1] 60, 28, —26.

divB = (

Q:



\_ ]\

jpats

f| M yma~-< & S WETAN

E__E-Eéa.
N N D

(I B Y
\Rsoh 1 560 oY
i iRwa =N ‘

Y ﬁ.ll..'..'. “.'
\

RN

Higher-charge monopoles

_1)r(ndimers - 1)

divB = (

Q:

—

|r+ — r_|2(d—)/q)

—E/T
> e ET ] 60, 26, —26, ~
;

config'ns

Go(rs.r-)



Summary

Using classical dimers...

Noninteracting dimers on cubic lattice
have liquid phase with deconfined
monomers

Continuous transition from dimer
liquid to dimer crystal in presence of
aligning interactions

Critical theory for this transition
describes it through condensation of
SU(2) matter fields, charged under a
U(1) gauge theory

G. J. Sreejith & SP, PRB 89, 014404 (2014)
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Using classical dimers... ...to study deconfined criticality

* Noninteracting dimers on cubic lattice e This critical theory Is proposed to
have liquid phase with deconfined described “deconfined critical point” in
monomers 2D quantum spin models

e Continuous transition from dimer * Critical exponents show reasonable
liquid to dimer crystal in presence of agreement between the two
aligning interactions transitions, with significant

o Critical theory for this transition corrections to scaling
describes it through condensation of e Monopoles, which are complicated
SU(2) matter fields, charged under a topological objects for spin models,
U(1) gauge theory are simple point defects in the dimer

model
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