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LINEAR COVER TIME IS EXPONENTIALLY UNLIKELY

BY QUENTIN DUBROFFa AND JEFF KAHNb

Department of Mathematics, Rutgers University, aqcd2@math.rutgers.edu, bjkahn@math.rutgers.edu

Proving a 2009 conjecture of Itai Benjamini, we show:
Theorem. For any C there is an ε > 0 such that for any simple graph G on V

of size n, and X0, . . . an ordinary random walk on G,

P
({X0, . . . ,XCn} = V

)
< e−εn.

A first ingredient in the proof of this is a similar statement for Markov chains
in which all transition probabilities are sufficiently small relative to C.
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UNIFORM SPANNING TREE IN TOPOLOGICAL POLYGONS,
PARTITION FUNCTIONS FOR SLE(8), AND CORRELATIONS

IN c = −2 LOGARITHMIC CFT

BY MINGCHANG LIU1,a, EVELIINA PELTOLA2,b AND HAO WU3,c

1Department of Mathematics, KTH Royal Institute of Technology, aliumc_prob@163.com
2Institute for Applied Mathematics, University of Bonn, beveliina.peltola@hcm.uni-bonn.de

3Yau Mathematical Sciences Center, Tsinghua University, chao.wu.proba@gmail.com

We find explicit SLE(8) partition functions for the scaling limits of Peano
curves in the uniform spanning tree (UST) in topological polygons with gen-
eral boundary conditions. They are given in terms of Coulomb gas integral
formulas, which can also be expressed in terms of determinants involving
a-periods of a hyperelliptic Riemann surface. We also identify the crossing
probabilities for the UST Peano curves as ratios of these partition functions.

The partition functions are interpreted as correlation functions in a loga-
rithmic conformal field theory (log-CFT) of central charge c = −2. Indeed, it
is clear from our results that this theory is not a minimal model and exhibits
logarithmic phenomena—the limit functions have logarithmic asymptotic be-
havior, that we calculate explicitly. General fusion rules for them could also
be inferred from the explicit formulas. The discovered algebraic structure
matches the known Virasoro staggered module classification, so in this sense,
we give a direct probabilistic construction for correlation functions in a log-
CFT of central charge −2 describing the UST model.
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We consider the rough differential equation with drift driven by a Gaus-
sian geometric rough path. Under natural conditions on the rough path,
namely nondeterminism, and uniform ellipticity conditions on the diffusion
coefficient, we prove path-by-path well-posedness of the equation for poorly
regular drifts. In the case of the fractional Brownian motion BH for H > 1

4 ,
we prove that the drift may be taken to be κ > 0 Hölder continuous and
bounded for κ > 3

2 − 1
2H

. A flow transform of the equation and Malliavin
calculus for Gaussian rough paths are used to achieve such a result.
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In the setting of lattice gauge theories with finite (possibly non-Abelian)
gauge groups at weak coupling, we prove exponential decay of correlations
for a wide class of gauge invariant functions, which in particular includes
arbitrary functions of Wilson loop observables.

REFERENCES

[1] ADHIKARI, A. (2024). Wilson Loop Expectations for Non-Abelian Finite Gauge Fields Coupled to a Higgs
Boson at Low and High Disorder. Comm. Math. Phys. 405 117. MR4737292 https://doi.org/10.1007/
s00220-024-04998-5

[2] AIZENMAN, M. (1982). Geometric analysis of ϕ4 fields and Ising models. I, II. Comm. Math. Phys. 86
1–48. MR0678000

[3] AIZENMAN, M. and FRÖHLICH, J. (1984). Topological anomalies in the n dependence of the n-states Potts
lattice gauge theory. Nuclear Phys. B 235 1–18. MR0740980 https://doi.org/10.1016/0550-3213(84)
90144-5

[4] AIZENMAN, M., HAREL, M. and PELED, R. (2020). Exponential decay of correlations in the
2D random field Ising model. J. Stat. Phys. 180 304–331. MR4130991 https://doi.org/10.1007/
s10955-019-02401-5

[5] AIZENMAN, M. and PELED, R. (2019). A power-law upper bound on the correlations in the 2D ran-
dom field Ising model. Comm. Math. Phys. 372 865–892. MR4034778 https://doi.org/10.1007/
s00220-019-03450-3

[6] BAŁABAN, T. (1983). Regularity and decay of lattice Green’s functions. Comm. Math. Phys. 89 571–597.
MR0713686

[7] BAŁABAN, T. (1984). Renormalization group methods in non-abelian gauge theories. Harvard preprint,
HUTMP B134.

[8] BAŁABAN, T. (1984). Propagators and renormalization transformations for lattice gauge theories. I. Comm.
Math. Phys. 95 17–40.

[9] BAŁABAN, T. (1984). Propagators and renormalization transformations for lattice gauge theories. II. Comm.
Math. Phys. 96 223–250.

[10] BAŁABAN, T. (1984). Recent results in constructing gauge fields. Phys. A 124 79–90.
[11] BAŁABAN, T. (1985). Averaging operations for lattice gauge theories. Comm. Math. Phys. 98 17–51.
[12] BAŁABAN, T. (1985). Spaces of regular gauge field configurations on a lattice and gauge fixing conditions.

Comm. Math. Phys. 99 75–102.
[13] BAŁABAN, T. (1985). Propagators for lattice gauge theories in a background field. Comm. Math. Phys. 99

389–434.
[14] BAŁABAN, T. (1985). Ultraviolet stability of three-dimensional lattice pure gauge field theories. Comm.

Math. Phys. 102 255–275.
[15] BAŁABAN, T. (1985). The variational problem and background fields in renormalization group method for

lattice gauge theories. Comm. Math. Phys. 102 277–309.
[16] BAŁABAN, T. (1987). Renormalization group approach to lattice gauge field theories. I. Generation of effec-

tive actions in a small field approximation and a coupling constant renormalization in four dimensions.
Comm. Math. Phys. 109 249–301. MR0880416

[17] BAŁABAN, T. (1988). Convergent renormalization expansions for lattice gauge theories. Comm. Math. Phys.
119 243–285. MR0968698

[18] BAŁABAN, T. (1989). Large field renormalization. I. The basic step of the R operation. Comm. Math. Phys.
122 175–202.

MSC2020 subject classifications. 70S15, 81T13, 81T25, 82B20.
Key words and phrases. Lattice gauge theory, decay of correlations, Wilson loop.

https://imstat.org/journals-and-publications/annals-of-probability/
https://doi.org/10.1214/24-AOP1702
http://www.imstat.org
mailto:arkaa@stanford.edu
mailto:skycao@mit.edu
https://mathscinet.ams.org/mathscinet-getitem?mr=4737292
https://doi.org/10.1007/s00220-024-04998-5
https://mathscinet.ams.org/mathscinet-getitem?mr=0678000
https://mathscinet.ams.org/mathscinet-getitem?mr=0740980
https://doi.org/10.1016/0550-3213(84)90144-5
https://mathscinet.ams.org/mathscinet-getitem?mr=4130991
https://doi.org/10.1007/s10955-019-02401-5
https://mathscinet.ams.org/mathscinet-getitem?mr=4034778
https://doi.org/10.1007/s00220-019-03450-3
https://mathscinet.ams.org/mathscinet-getitem?mr=0713686
https://mathscinet.ams.org/mathscinet-getitem?mr=0880416
https://mathscinet.ams.org/mathscinet-getitem?mr=0968698
https://mathscinet.ams.org/mathscinet/msc/msc2020.html
https://doi.org/10.1007/s00220-024-04998-5
https://doi.org/10.1016/0550-3213(84)90144-5
https://doi.org/10.1007/s10955-019-02401-5
https://doi.org/10.1007/s00220-019-03450-3


[19] BAŁABAN, T. (1989). Large field renormalization. II. Localization, exponentiation, and bounds for the R
operation. Comm. Math. Phys. 122 355–392.

[20] BASU, R. and GANGULY, S. (2018). SO(N) lattice gauge theory, planar and beyond. Comm. Pure Appl.
Math. 71 2016–2064. MR3861073 https://doi.org/10.1002/cpa.21788

[21] BORGS, C. (1984). Translation symmetry breaking in four-dimensional lattice gauge theories. Comm. Math.
Phys. 96 251–284. MR0768257

[22] BORGS, C. (1988). Confinement, deconfinement and freezing in lattice Yang-Mills theories with continuous
time. Comm. Math. Phys. 116 309–342. MR0939050

[23] CAO, S. (2020). Wilson loop expectations in lattice gauge theories with finite gauge groups. Comm. Math.
Phys. 380 1439–1505. MR4179732 https://doi.org/10.1007/s00220-020-03912-z

[24] CHATTERJEE, S. (2018). Yang-Mills for probabilists. In Probability and Analysis in Interacting Particle
Systems—in Honor of S.R.S. Varadhan.

[25] CHATTERJEE, S. (2019). Rigorous solution of strongly coupled SO(N) lattice gauge theory in the large N

limit. Comm. Math. Phys. 366 203–268. MR3919447 https://doi.org/10.1007/s00220-019-03353-3
[26] CHATTERJEE, S. (2021). A probabilistic mechanism for quark confinement. Comm. Math. Phys. 385 1007–

1039. MR4278289 https://doi.org/10.1007/s00220-021-04086-y
[27] CHATTERJEE, S. and JAFAROV, J. (2016). The 1/N expansion for SO(N) lattice gauge theory at strong

coupling. Preprint. Available at arXiv:1604.04777.
[28] CREUTZ, M., JACOBS, L. and REBBI, C. (1979). Monte Carlo study of Abelian lattice gauge theories.

Phys. Rev. D 20 1915–1922.
[29] DING, J. and XIA, J. (2021). Exponential decay of correlations in the two-dimensional random field Ising

model. Invent. Math. 224 999–1045. MR4258059 https://doi.org/10.1007/s00222-020-01024-y
[30] DUMINIL-COPIN, H., PELED, R., SAMOTIJ, W. and SPINKA, Y. (2017). Exponential decay of loop lengths

in the loop O(n) model with large n. Comm. Math. Phys. 349 777–817. MR3602816 https://doi.org/10.
1007/s00220-016-2815-4

[31] FORSSTRÖM, M. P. (2022). Decay of correlations in finite Abelian lattice gauge theories. Comm. Math.
Phys. 393 1311–1346. MR4453235 https://doi.org/10.1007/s00220-022-04391-0

[32] FORSSTRÖM, M. P., LENELLS, J. and VIKLUND, F. (2022). Wilson loops in finite Abelian lattice gauge
theories. Ann. Inst. Henri Poincaré Probab. Stat. 58 2129–2164. MR4492974 https://doi.org/10.1214/
21-aihp1227

[33] FORSSTRÖM, M. P., LENELLS, J. and VIKLUND, F. (2023). Wilson loops in the Abelian lattice Higgs
model. Probab. Math. Phys. 4 257–329. MR4595389 https://doi.org/10.2140/pmp.2023.4.257

[34] FORSSTRÖM, M. P., LENELLS, J. and VIKLUND, F. (2023). Wilson loops in the Abelian lattice Higgs
model. Probab. Math. Phys. 4 257–329. MR4595389 https://doi.org/10.2140/pmp.2023.4.257

[35] FRÖHLICH, J. (1979). Confinement in Zn lattice gauge theories implies confinement in SU(n) lattice Higgs
theories. Phys. Lett. B 83 195–198.

[36] FRÖHLICH, J. and SPENCER, T. (1982). Massless phases and symmetry restoration in Abelian gauge theo-
ries and spin systems. Comm. Math. Phys. 83 411–454. MR0649811

[37] GARBAN, C. and SEPÚLVEDA, A. (2023). Improved spin-wave estimate for Wilson loops in U(1) lattice
gauge theory. Int. Math. Res. Not. IMRN 21 18142–18198. MR4665622 https://doi.org/10.1093/imrn/
rnac356

[38] GLIMM, J. and JAFFE, A. (1987). Quantum Physics. A Functional Integral Point of View, 2nd ed. Springer,
New York. MR0887102 https://doi.org/10.1007/978-1-4612-4728-9

[39] GÖPFERT, M. and MACK, G. (1981/82). Proof of confinement of static quarks in 3-dimensional U(1) lattice
gauge theory for all values of the coupling constant. Comm. Math. Phys. 82 545–606. MR0641914

[40] GUTH, A. H. (1980). Existence proof of a nonconfining phase in four-dimensional U(1) lattice gauge theory.
Phys. Rev. D (3) 21 2291–2307. MR0570926 https://doi.org/10.1103/PhysRevD.21.2291

[41] JAFAROV, J. (2016). Wilson loop expectations in SU(N) lattice gauge theory. Preprint. Available at
arXiv:1610.03821.

[42] LEES, B. and TAGGI, L. (2021). Exponential decay of transverse correlations for O(N) spin systems and
related models. Probab. Theory Related Fields 180 1099–1133. MR4288338 https://doi.org/10.1007/
s00440-021-01053-5

[43] MACK, G. and PETKOVA, V. B. (1979). Comparison of lattice gauge theories with gauge groups Z2 and
SU(2). Ann. Physics 123 442–467. MR0556082 https://doi.org/10.1016/0003-4916(79)90346-4

[44] OSTERWALDER, K. and SEILER, E. (1978). Gauge field theories on a lattice. Ann. Physics 110 440–471.
MR0459367 https://doi.org/10.1016/0003-4916(78)90039-8

[45] SEILER, E. (1982). Gauge Theories as a Problem of Constructive Quantum Field Theory and Statistical
Mechanics. Lecture Notes in Physics 159. Springer, Berlin. MR0785937

[46] STILLWELL, J. (1993). Classical Topology and Combinatorial Group Theory, 2nd ed. Graduate Texts in
Mathematics 72. Springer, New York. MR1211642 https://doi.org/10.1007/978-1-4612-4372-4

https://mathscinet.ams.org/mathscinet-getitem?mr=3861073
https://doi.org/10.1002/cpa.21788
https://mathscinet.ams.org/mathscinet-getitem?mr=0768257
https://mathscinet.ams.org/mathscinet-getitem?mr=0939050
https://mathscinet.ams.org/mathscinet-getitem?mr=4179732
https://doi.org/10.1007/s00220-020-03912-z
https://mathscinet.ams.org/mathscinet-getitem?mr=3919447
https://doi.org/10.1007/s00220-019-03353-3
https://mathscinet.ams.org/mathscinet-getitem?mr=4278289
https://doi.org/10.1007/s00220-021-04086-y
http://arxiv.org/abs/1604.04777
https://mathscinet.ams.org/mathscinet-getitem?mr=4258059
https://doi.org/10.1007/s00222-020-01024-y
https://mathscinet.ams.org/mathscinet-getitem?mr=3602816
https://doi.org/10.1007/s00220-016-2815-4
https://mathscinet.ams.org/mathscinet-getitem?mr=4453235
https://doi.org/10.1007/s00220-022-04391-0
https://mathscinet.ams.org/mathscinet-getitem?mr=4492974
https://doi.org/10.1214/21-aihp1227
https://mathscinet.ams.org/mathscinet-getitem?mr=4595389
https://doi.org/10.2140/pmp.2023.4.257
https://mathscinet.ams.org/mathscinet-getitem?mr=4595389
https://doi.org/10.2140/pmp.2023.4.257
https://mathscinet.ams.org/mathscinet-getitem?mr=0649811
https://mathscinet.ams.org/mathscinet-getitem?mr=4665622
https://doi.org/10.1093/imrn/rnac356
https://mathscinet.ams.org/mathscinet-getitem?mr=0887102
https://doi.org/10.1007/978-1-4612-4728-9
https://mathscinet.ams.org/mathscinet-getitem?mr=0641914
https://mathscinet.ams.org/mathscinet-getitem?mr=0570926
https://doi.org/10.1103/PhysRevD.21.2291
http://arxiv.org/abs/1610.03821
https://mathscinet.ams.org/mathscinet-getitem?mr=4288338
https://doi.org/10.1007/s00440-021-01053-5
https://mathscinet.ams.org/mathscinet-getitem?mr=0556082
https://doi.org/10.1016/0003-4916(79)90346-4
https://mathscinet.ams.org/mathscinet-getitem?mr=0459367
https://doi.org/10.1016/0003-4916(78)90039-8
https://mathscinet.ams.org/mathscinet-getitem?mr=0785937
https://mathscinet.ams.org/mathscinet-getitem?mr=1211642
https://doi.org/10.1007/978-1-4612-4372-4
https://doi.org/10.1007/s00220-016-2815-4
https://doi.org/10.1214/21-aihp1227
https://doi.org/10.1093/imrn/rnac356
https://doi.org/10.1007/s00440-021-01053-5


[47] SZLACHÁNYI, K. and VECSERNYÉS, P. (1989). Cluster expansion in terms of knots in gauge theories with
finite nonabelian gauge groups. J. Math. Phys. 30 2156–2159. MR1009933 https://doi.org/10.1063/1.
528218

[48] TOMBOULIS, E. T. (1993). Confinement via dynamical monopoles. Phys. Lett. B 303 103–108.
[49] WEGNER, F. J. (1971). Duality in generalized Ising models and phase transitions without local order pa-

rameters. J. Math. Phys. 12 2259–2272. MR0289087 https://doi.org/10.1063/1.1665530
[50] WILSON, K. G. (1974). Confinement of quarks. Phys. Rev. D 10 2445–2459.

https://mathscinet.ams.org/mathscinet-getitem?mr=1009933
https://doi.org/10.1063/1.528218
https://mathscinet.ams.org/mathscinet-getitem?mr=0289087
https://doi.org/10.1063/1.1665530
https://doi.org/10.1063/1.528218


The Annals of Probability
2025, Vol. 53, No. 1, 175–222
https://doi.org/10.1214/24-AOP1703
© Institute of Mathematical Statistics, 2025

BROWNIAN MOTION WITH ASYMPTOTICALLY NORMAL REFLECTION
IN UNBOUNDED DOMAINS: FROM TRANSIENCE TO STABILITY
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We quantify the asymptotic behaviour of multidimensional drifltess dif-
fusions in domains unbounded in a single direction with asymptotically nor-
mal reflections from the boundary. We identify the critical growth/contraction
rates of the domain that separate stability, null recurrence and transience. In
the stable case, we prove existence and uniqueness of the invariant distribu-
tion and establish the polynomial rate of decay of its tail. We also establish
matching polynomial upper and lower bounds on the rate of convergence to
stationarity in total variation. All exponents are explicit in the model param-
eters that determine the asymptotics of the growth rate of the domain, the
interior covariance and the reflection vector field.

Proofs are probabilistic and use upper and lower tail bounds for additive
functionals up to return times to compact sets for which we develop novel
sub-/supermartingale criteria, applicable to general continuous semimartin-
gales. Narrowing domains fall outside of the standard literature, in part be-
cause boundary local time can accumulate arbitrarily rapidly. Establishing
Feller continuity (essential for characterizing stability) thus requires an ex-
tension of the usual approach.

Our recurrence/transience classification extends previous work on strictly
normal reflections and expands the range of phenomena observed across
all dimensions. For all recurrent cases, we provide quantitative information
through upper and lower bounds on tails of return times to compact sets.
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SOLUTIONS TO THE STOCHASTIC HEAT EQUATION WITH
POLYNOMIALLY GROWING MULTIPLICATIVE NOISE DO NOT EXPLODE

IN THE CRITICAL REGIME

BY MICHAEL SALINSa

Department of Mathematics and Statistics, Boston University, amsalins@bu.edu

We investigate the finite time explosion of the stochastic heat equation
∂u
∂t

= �u(t, x) + σ(u(t, x))Ẇ (t, x) in the critical setting where σ grows like

σ(u) ≈ C(1 + |u|γ ) and γ = 3
2 . Mueller previously identified γ = 3

2 as the
critical growth rate for explosion and proved that solutions cannot explode
in finite time if γ < 3

2 and solutions will explode with positive probability if

γ > 3
2 . This paper proves that explosion does not occur in the critical γ = 3

2
setting.
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TRACY-WIDOM LIMIT FOR FREE SUM OF RANDOM MATRICES
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We consider fluctuations of the largest eigenvalues of the random ma-
trix model A + UBU∗ where A and B are N × N deterministic Hermitian
(or symmetric) matrices and U is a Haar-distributed unitary (or orthogonal)
matrix. We prove that the largest eigenvalue weakly converges to the GUE
(or GOE) Tracy–Widom distribution, under mild assumptions on A and B to
guarantee that the density of states of the model decays as square root around
the upper edge. Our proof is based on the comparison of the Green function
along the Dyson Brownian motion starting from the matrix A + UBU∗ and
ending at time N−1/3+o(1). As a byproduct of our proof, we also prove an
optimal local law for the Dyson Brownian motion up to the constant time
scale.
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II: Eigenvalue spacing and the extreme eigenvalues. Comm. Math. Phys. 314 587–640. MR2964770
https://doi.org/10.1007/s00220-012-1527-7

[22] JI, H. C. and PARK, J. (2024). Supplement to “Tracy-Widom limit for free sum of random matrices.”
https://doi.org/10.1214/24-AOP1705SUPP

[23] KARGIN, V. (2012). A concentration inequality and a local law for the sum of two random matrices. Probab.
Theory Related Fields 154 677–702. MR3000559 https://doi.org/10.1007/s00440-011-0381-4

[24] KARGIN, V. (2013). An inequality for the distance between densities of free convolutions. Ann. Probab. 41
3241–3260. MR3127881 https://doi.org/10.1214/12-AOP756

[25] LANDON, B. and YAU, H.-T. (2017). Edge statistics of Dyson Brownian motion. arXiv e-prints. Available
at arXiv:1712.03881.

[26] LEE, J. O. and SCHNELLI, K. (2013). Local deformed semicircle law and complete delocalization for
Wigner matrices with random potential. J. Math. Phys. 54 103504, 62. MR3134604 https://doi.org/10.
1063/1.4823718

[27] LEE, J. O. and SCHNELLI, K. (2015). Edge universality for deformed Wigner matrices. Rev. Math. Phys.
27 1550018, 94. MR3405746 https://doi.org/10.1142/S0129055X1550018X

[28] LEE, J. O. and SCHNELLI, K. (2016). Tracy–Widom distribution for the largest eigenvalue of real sam-
ple covariance matrices with general population. Ann. Appl. Probab. 26 3786–3839. MR3582818
https://doi.org/10.1214/16-AAP1193

[29] LEE, J. O. and SCHNELLI, K. (2018). Local law and Tracy–Widom limit for sparse random matrices.
Probab. Theory Related Fields 171 543–616. MR3800840 https://doi.org/10.1007/s00440-017-0787-8

[30] LEE, J. O., SCHNELLI, K., STETLER, B. and YAU, H.-T. (2016). Bulk universality for deformed Wigner
matrices. Ann. Probab. 44 2349–2425. MR3502606 https://doi.org/10.1214/15-AOP1023

[31] LEE, J. O. and YIN, J. (2014). A necessary and sufficient condition for edge universality of Wigner matrices.
Duke Math. J. 163 117–173. MR3161313 https://doi.org/10.1215/00127094-2414767

[32] MECKES, E. S. and MECKES, M. W. (2013). Spectral measures of powers of random matrices. Electron.
Commun. Probab. 18 no. 78, 13. MR3109633 https://doi.org/10.1214/ECP.v18-2551

[33] MEZZADRI, F. (2007). How to generate random matrices from the classical compact groups. Notices Amer.
Math. Soc. 54 592–604. MR2311982

[34] PASTUR, L. and VASILCHUK, V. (2007). On the law of addition of random matrices: Covariance and the
central limit theorem for traces of resolvent. In Probability and Mathematical Physics. CRM Proc. Lec-
ture Notes 42 399–416. Am. Math. Soc., Providence, RI. MR2352281 https://doi.org/10.1090/crmp/
042/21

[35] PASTUR, L. A. (1972). The spectrum of random matrices. Teoret. Mat. Fiz. 10 102–112. MR0475502
[36] SOSHNIKOV, A. (1999). Universality at the edge of the spectrum in Wigner random matrices. Comm. Math.

Phys. 207 697–733. MR1727234 https://doi.org/10.1007/s002200050743
[37] TAO, T. and VU, V. (2010). Random matrices: Universality of ESDs and the circular law. Ann. Probab. 38

2023–2065. MR2722794 https://doi.org/10.1214/10-AOP534
[38] TRACY, C. A. and WIDOM, H. (1994). Level-spacing distributions and the Airy kernel. Comm. Math. Phys.

159 151–174. MR1257246
[39] TRACY, C. A. and WIDOM, H. (1996). On orthogonal and symplectic matrix ensembles. Comm. Math.

Phys. 177 727–754. MR1385083
[40] VOICULESCU, D. (1991). Limit laws for random matrices and free products. Invent. Math. 104 201–220.

MR1094052 https://doi.org/10.1007/BF01245072

https://mathscinet.ams.org/mathscinet-getitem?mr=3299499
https://mathscinet.ams.org/mathscinet-getitem?mr=2346550
https://doi.org/10.1007/s11854-007-0013-1
https://mathscinet.ams.org/mathscinet-getitem?mr=3729610
https://doi.org/10.1214/16-AOP1144
https://mathscinet.ams.org/mathscinet-getitem?mr=4389077
https://doi.org/10.1007/s00220-022-04311-2
https://mathscinet.ams.org/mathscinet-getitem?mr=4009717
https://doi.org/10.1007/s00440-019-00932-2
https://doi.org/10.1017/S0269964800000255
https://mathscinet.ams.org/mathscinet-getitem?mr=2964770
https://doi.org/10.1007/s00220-012-1527-7
https://doi.org/10.1214/24-AOP1705SUPP
https://mathscinet.ams.org/mathscinet-getitem?mr=3000559
https://doi.org/10.1007/s00440-011-0381-4
https://mathscinet.ams.org/mathscinet-getitem?mr=3127881
https://doi.org/10.1214/12-AOP756
http://arxiv.org/abs/1712.03881
https://mathscinet.ams.org/mathscinet-getitem?mr=3134604
https://doi.org/10.1063/1.4823718
https://mathscinet.ams.org/mathscinet-getitem?mr=3405746
https://doi.org/10.1142/S0129055X1550018X
https://mathscinet.ams.org/mathscinet-getitem?mr=3582818
https://doi.org/10.1214/16-AAP1193
https://mathscinet.ams.org/mathscinet-getitem?mr=3800840
https://doi.org/10.1007/s00440-017-0787-8
https://mathscinet.ams.org/mathscinet-getitem?mr=3502606
https://doi.org/10.1214/15-AOP1023
https://mathscinet.ams.org/mathscinet-getitem?mr=3161313
https://doi.org/10.1215/00127094-2414767
https://mathscinet.ams.org/mathscinet-getitem?mr=3109633
https://doi.org/10.1214/ECP.v18-2551
https://mathscinet.ams.org/mathscinet-getitem?mr=2311982
https://mathscinet.ams.org/mathscinet-getitem?mr=2352281
https://doi.org/10.1090/crmp/042/21
https://mathscinet.ams.org/mathscinet-getitem?mr=0475502
https://mathscinet.ams.org/mathscinet-getitem?mr=1727234
https://doi.org/10.1007/s002200050743
https://mathscinet.ams.org/mathscinet-getitem?mr=2722794
https://doi.org/10.1214/10-AOP534
https://mathscinet.ams.org/mathscinet-getitem?mr=1257246
https://mathscinet.ams.org/mathscinet-getitem?mr=1385083
https://mathscinet.ams.org/mathscinet-getitem?mr=1094052
https://doi.org/10.1007/BF01245072
https://doi.org/10.1214/16-AOP1144
https://doi.org/10.1007/s00220-022-04311-2
https://doi.org/10.1063/1.4823718
https://doi.org/10.1090/crmp/042/21


The Annals of Probability
2025, Vol. 53, No. 1, 299–354
https://doi.org/10.1214/24-AOP1706
© Institute of Mathematical Statistics, 2025

A DETERMINANTAL POINT PROCESS APPROACH TO SCALING AND
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We obtain scaling and local limit results for large random Young tableaux
of fixed shape λ0 via the asymptotic analysis of a determinantal point process
due to Gorin and Rahman (2019). More precisely, we prove:

- an explicit description of the limiting surface of a uniform random Young
tableau of shape λ0, based on solving a complex-valued polynomial equation,

- a simple criteria to determine if the limiting surface is continuous in the
whole domain,

- and a local limit result in the bulk of a random Poissonized Young tableau
of shape λ0.

Our results have several consequences, for instance: they lead to explicit
formulas for the limiting surface of L-shaped tableaux, generalizing the re-
sults of Pittel and Romik (2007) for rectangular shapes; they imply that the
limiting surface for L-shaped tableaux is discontinuous for almost-every L-
shape, and they give a new one-parameter family of infinite random Young
tableaux, constructed from the so-called random infinite bead process.
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A STOCHASTIC DIFFERENTIAL EQUATION FOR LOCAL TIMES OF
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We show that local times of super-Brownian motion, or of Brownian
motion indexed by the Brownian tree, satisfy an explicit stochastic differential
equation. Our proofs rely on both excursion theory for the Brownian snake
and tools from the theory of superprocesses.
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