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Ref. 1

Numerical evidence for Néel/SL/VBS transition in .J;/.J, model
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Deconfined critical theory for Néel/Z, and Z,/VBS transitions

0.40{U(1) staggered ﬂuxi SU(2) m-flux
e Transition described by Higgs f3> 70 b (Dy95) =0
condensation breaking SU(2) — Zy or 0.20 '_____<__1_’2_>__ ) i
U(l) - Z T <
W ’ “ 0.00 1 R
e Both SU(2) (C. Wang et al. 2017) - .
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liquids unstable to Néel or VBS order (Bras) £ 0
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Large N, critical theory of U(1) Higgs transition

Velocity anisotropy

L = Ln=4QeD; + Lyukawa + @VpY (Y Dy — ¥ Dy) ¢




Large N, critical theory of U(1) Higgs transition

—— Néel, non-perturbative

T —— Néel, perturbative

L = Ln=4QeD; + Lyukawa + @VpY (Y Dy — ¥ Dy) ¢

VBS, perturbative

Fixed point to (’)(Nf_1>:
e &.~ (.46
e 2~ 1+023N;"
o Neel = 0.065Nf_1
® 7\Bs = —0.01N]71



Large N, critical theory of SU(2) Higgs transition

L = Ly—2qcp, + 5 (PID] 4+ D5DG) + BF py" o + OF Yy’ o)



Large N, critical theory of SU(2) Higgs transition

L = Ln=2qcp, + 5 (0] + ©503) + ®F Py u7 o) + 05 YyYp 0"y
WPy + P hy® o) invariant under subsystem “symmetry’:
1/} — eifa(x)uzoﬂw
Y — U 0% + 0, fu()




Subsystem symmetries control universal behavior of critical theory

Must keep subleading “dangerously irrelevant” terms, K (®{0*®{ + ®56°®%), in
order to regulate our theory.

(k) ~ — Kt (k)
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GNegel (1) ~ ps exp {— Fsz ln2(r)}
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Conclusions and future directions

e Deconfined critical theories between

spin liquids and Néel/VBS order :
captured by Higgs transitions to 0.40 {U(L) staggered ﬂuxi SU(2) m-flux
proximate unstable SLs (2s) 7é_0 P (Pra3) =0
020 (P12) = |

e Critical theories exhibit Lorentz -—----------__*-7\ i .
symmetry breaking, violation of « 0.001 "..\'\ _____ R
standard scale invariance, Néel /VBS ' )
asymmetry -0.201 Gapless Zs spin liquid Z2Az213

Open questions: (P123) #0
e Numerical signatures? o
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e Other models with emergent 7 7 p 7 7

subsystem symmetries at criticality?



