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Infroduction

(1.1) (2 +D(r)o, — A+ V(r)U = |UP'U in (0.7) x R?,
(1.2) U(0,2) = efo(z), (QU)(0,2) =cfi(x) forxeR,

p>1le>0,r=|z

fo. f1: radially symmetric functions.

Georgiev-K-Wakasa, JDE (2019)

V(ry=D(r)?/4—D'(r)/2 forr>0, D(r)=2/r forr>1.

Shift of critical exponent: | po(3) == po(5)




(0} — AU = |UP"'U in (0,T) x R™,
U(UT) - Efﬂ(m): (aiU)(U'T) — Efl(m) for z € IRﬂ:-

po(n) is the positive root of

Y(p,n) =24+ n+1)p—p*=0, n>2.

p > po(n)

Global existence for small initial data

1 <p<po(n)

Blow-up even for small initial data
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(1.1) (2 +D(r)o, — A+ V(r)U = |UP'U in (0.7) x R?,
(1.2) U(0,2) = efo(z), (QU)(0,2) =cfi(x) forxeR,

p>1le>0,r=|z

fo. f1: radially symmetric functions.

In this work

V(r)=D(r)?*/4—D'(r)/2 forr >0, D(r)=pu/r forr>1.
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Upper bound of the lifespan

Without the special relation between V(r) and D{r)

Initial data is compactly supported ~ Test function method




Infroduction

(1.1) (2 +D(r)o, — A+ V(r)U = |UP'U in (0.7) x R?,
(1.2) U(0,2) = efo(z), (QU)(0,2) =cfi(x) forxeR,

V(r)=D(r)?*/4—D'(r)/2 forr >0, D(r)=u/r forr>1.

fo(r)| < (X +7)7% [fo(r)| +AE)] < (L4 r>0

2
Critical exponent Pelpts k) = max{po(3 + p), 1 + ;}

Lifespan T'(g) Maximal existence time of the corresponding integral equation




Results

Th. 1

Let x > p/2. The initial data are radial and satisfy the decaying condition.

2
If p>po(3+p)and p>1+ —, then T'(g) = oo for sufficiently small .
K

Th. 2

Let 1< p<po(3+pu). If fo(r)=0, fi(r) = 0(%0), then

T(e) < exp(Ce~P(P—1) (p = po(3+ ),
= Ce2e-D/A@3+) (1 < p < po(3 + ).

Th. 3

2 2
Let £ > 0. Assume either 1 < p <1+ —orp = 1+ — = Po(3 4+ ).

If fo(r) =0, fi(r) > (1+7r)*! then

exp(Ce~P~1) (p=14+2/k=po(3+pn)),
T(e) << Cble) (l<p<l+2/kand k=p/2+1+1/p),
Ce=P=D/C=-1r) 1 <p<1+2/kand k # pu/2+1+1/p).



Results

Th. 4 Under the same assumtion on Th.1 we have

[ exp(Ce™P=V)  (p=po(3+p) and k> p/2+ 1+ 1/p),
Ce2Pe=D/rp3tm) (1 < p < po(3+p) and Kk > /2 +1+1/p),
T(e) > § exp(Ce ) (p=po(3+p) and k = p/2+1+1/p),
Cb(e) (1<p<poB3+p)and kK =p/2+1+1/p),
Ce=P=D/C=(p=1r) (1 <p<1+2/kand p/2 <k < p/2+1+1/p).

\

Here b(e) is the number defined by ePpP2=(P=Dr)/(P=U 1o0(1 4 b) = 1.




Results

Remark 1 | fo(r) =0, fi(r) > (1 ‘ fo(r) =0, fi(r) =2 0(£0)
exp(Ce~P~1) (p=1+2/k=po(3+ p)),
T(¢) Ch(e) (I<p<l4+2/kand k=p/2+1+1/p),
Ce=p=D/C==Dr) (1 <p<1+2/kand k # pu/2+1+1/p).

T(e) < { SPCePY)  (p=po(3 + 1)),
=) Ce2rp—1)/7v(p3+p) (1 <p <po(34+p)).

Remark 2 Under the same assumtion on Th.1 we have

[ exp(Ce™P=V)  (p=po(3+p) and k> p/2+1+1/p),
Ce=2Pe=D/7p3tw) (1 < p < po(34+p) and Kk > /2 +1+1/p),
T(g) > ¢ exp(Ce=PD) (p=po(3+p) and k = p/2+ 1+ 1/p),
Cb(e) (1<p<poB3+p)and K =p/2+1+1/p),
Ce=p=D/C=(p=1r) (1 < p<1+2/kand p/2 <k < p/2+1+1/p).




Key point

u(t,r) =rU(t,rw) withr = |z|, w=z/|z|

V(r)=D(r)?*/4—D'(r)/2 forr >0, D(r)=pu/r forr>1.

(2.1) (0, — 0, +w(r) (0 + 0, + w(r))u = |ul’/rP~" in (0,T) x (0, 00),
(2.2)  u(0,r) =¢ep(r), (u)(0,r)=-ce(r) forr >0




Key point

(2.4) E_(t,r,y) = e WN2WRT =t o=WH)  for ¢ >0, y >t —r.

Hf’(f)=/r (T )deﬂI‘F > (),

p
(2.5) u(t,r) = cug(t,r) // (t—oa,r y)‘ (iﬁﬂ dydo
tﬂ"}

Y
fort >0, r >0, where we have set

26)  wltr) =g [ E(tra) W)+ )+ ww)ew) dy

t—r|

+x(r —t)E_(t,r,r —t)p(r —t)

A_(t,r) ={(o,y) € (0,00) x (0,00); |t —r|<o+y<t+r c—y<t—r}

x(s) =1 for s >0, and x(s) =0 for s < 0.




Ingredients of the proof

Existence part: Light cone, Weighted L estimates

Blow-up part: Positivity, Lower bounds of solutfion

uture problems

Nonlinear scattering:

Remove the special relation:
V(r)=D(r)*/4—D'(r)/2 forr >0, D(r)=u/r forr>1.




Thank you very much!!




