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We discuss global-in-time existence of the solution of semilinear stochastic
PDE of the type

Lu=F(u,Vu)+¢, t>0, zeT?

where L is a parabolic operator, F' is a nonlinear operator, and £ is a space-
time white noise on Ry x T?. The main difficulty of this equation is that
the nonlinear operator F' is not well defined in general because we expect

that u(t,-) € C - Recently, Gubinelli-Imkeller-Perkowski introduced the
paracontrolled calculus as a tool of giving a meaning to this equation un-
der some assumptions. They solved some singular stochastic PDEs locally
in time in the following sense. We replace £ by a smooth noise £¢ which
approximate £ in € | 0 and consider the solution u¢ of

Luf = MF(uf, Vu®) + &°,

where M€ is a suitable renormalization of F. Then u¢ converges to a univer-
sal limit u in a short time. However, global-in-time existence is not known
in general. We discuss this problem for the following two examples.

First example is the coupled KPZ equation

O = LO2h" + ST, 0,10, hY +€°, >0, z €T

d

for an R%-valued process h = (h®)d_,.

Here (ng)lgaﬁgﬁgd are given con-

stants and & = (£%) is an R%valued space-time white noise. This is a joint
work with Tadahisa Funaki (The University of Tokyo).

Theorem 1. Let £(t,x) = (&(t) * p©)(x) be a smeared noise with an even
mollifier p(x) = ¢ 'p(e™'x). Then there exist constants C*P7 = O(e™!)
such that the solution h¢ of

Opho™ = 202hS* + 3T (9phPO,hY — CP1) 4 €9

converges to a universal limit h in a short time.
Furthermore, if we assume that

_ _ 18
%’y - F% - Fow

for all o, B,~, then there exists a p-full set H such that the limit h starting
at hg with O hg € H exists globally in time. Here u is the distribution of an
R?-valued spatial white noise on T.

1



GLOBAL WELL-POSEDNESS OF SINGULAR STOCHASTIC PDES 2

Second example is the complex Ginzburg-Landau equation
o= (i+p)Au+v(l —|uP)u+é€ t>0, zeT

for a complex-valued process u. Here p > 0, v € C, and £ is a complex
space-time white noise. This is a joint work with Yuzuru Inahama (Kyushu
University) and Nobuaki Naganuma (Osaka University).

Theorem 2. Let {(t, z) = (£(t) % p)(x) be a smeared noise with a mollifier
p¢(z) = € 3p(e~tx). Then there exists a constant C¢ = O(e~1) such that the
solution u® of

Ot = (i + 1) A+ (1~ 2+ CYut + €°
converges to a universal limit u in a short time
Furthermore, if p > ﬁ and Rv > 0, then the limit u exists globally in

time for all initial values ug € C~2/37.



