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Background Model and protocol

Current status in this field Half-filled honeycomb Hubbard model (¢ = 1)
B Nonequilibrium scaling has been developed 1n various

1 1
classical or quantum systems, but rarely studied in = —t Z C;'[acjﬂLU Z (niT - 5) (”ii - 5) -
strongly interacting fermionic systems[1-3]. V ' (i), :

B Dirac fermions with linear dispersion matter in phase /'l Steps
transition widely in graphene, Weyl/Dirac semimetal, Y A - B Prepare initial states of DSM and AFM.
surface of topological insulator[4, 5]. B Quench them to the quantum critical
This work e — ,  Point (QCP) U.
B For the first time, we demonstrate the nonequilibrium DSM U. AEM B Explore thé imaginary-time relaxation
dynamics of chiral Heisenberg universality class for by determinant quantum Monte
Dirac fermions. Carlo][6].

Imaginary-time relaxation dynamics with the AFM ordered initial state
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| e 6o | co L & Correlation ratio R=25(0)/S(Aq).
e 401 L=21 ~ | 4 F 4 Imaginary-time correlation A = 7 Zi<m§-z) (0) mz(-z> (7)).
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Discussion and conclusion

b — = Comparison with previous works
\ﬁﬁ ® model method U/t B/v 0
| \¢ 100 B, honeycomb ~ QMC (present)  3.91(3) 0.80(3) —0.84(4)
102 | \% z Q:z% honeycomb QMCJ5] 3.85(2) 0.75(2) :
< ; 9’; s honeycomb QMCI[4] 3.77(4) 0.8(1) -
%Q\ < 10 t::z Gross-Neveu 4 — € (1st order)[7] - 0.945 -
- Q L=18 Gross-Neveu 4 — € (2nd order)[7] - 0.985 -
103 L . t=§l Gross-Neveu FRGI8] - 1.008 -
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10 15 0.5 1 1.5 Conclusion
T TlL” B A negative critical initial slip exponent 6 = —0.84(4)
e ination for 3/ o Fitting for § for chiral Heisenberg universality class.
a. Examination for 5/v . . .
. ' |tt|ng , ,Or B An efficient dynamic QMC method to determine the
Initial DSM at g = 0. Here we take 5/V = (.80, Random initial state at g = 0, .. : ..
, 1 d)s—28/ 1 o 1 critical point and critical exponents.
R 2—20/vz —17z _ —
m”=L"7 Jm? (T L ) ' A=L""f4a (T Lz) : B A new avenue for numerical studies on nonequilibrium
Compare with zero-order approximation m? ~ 7%*=20/v= = § = —0.84 £ 0.04. quantum criticality of fermionic systems.
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