BAMER - 2017 FEMEHEIRE I ILEKS) - H¥EGOIHS - Fh#ER
msjmeeting-2017sep-041002

D000D00000oo0ooooooooooot

00 00 (0000)?2

1 00o0n

0<a<1000,R""'=R'xROOO0OD0OOO
L=L9=0+ (-A,)"

O000. 000, R"xROO0O0O X = (a,t) = (21,---,t) 000, A, =
0 +.--4+020 2-00 R"0O Laplacian 00 0. a=1000 £V 0000000
0.00,a=1/20000 Poisson 0000000, 000 R 00 Laplacian
AD0ODOODOOD.O000,0000 ££=-A00000000000.
l<a<10O000O0,£90000000000.0000,R"™ 00000
0000000000000000000000. 0000,0000000000
000000000000000000,00000000000,0000 £-0
00000000000,000000000000000000000,0000
0000000.000000,00000000 £"0000000000000
00000000000000000o0oo.

2 O0oooooboobod

O0000000000000000000, Watson [52, 53], Doob [10], Kaufman-
Wu [25| 00000000000. 000000000 Constantinescu-Cornea [9]
ooooooo0oo. o000 coboobobDobooboboo,cb00b0ObOOO
gogbboboooobobboooobobboooboboboooa.
0<a<1000,(-A,)* 0 —coepflz/ "2 000000000,0000

(—A:)%(2) = —caolim [ (p(z —y) —p(a))ly| "> dy (1)
o0 i[>
000. 000, ¢ =—47"2I((n+20)/2)/I(-a) >0000000. 000
D000 f,¢000,000 peCeRHDOOO

| s@i-agre@in = [ e

0000000 (-A)*f=¢(0)000. feC®R)O0DO0O000O000OO
000000000000000000 (-A,)f(0)000 (1)0000000

0000000 (K15K04934) 0000000000 O0O.
20 558-8585 00000000 3-3-138
email: nishio@sci.osaka-cu.ac.jp




000000.000 DcR™OOO,
s(D) == {(z,t)R""" | 3y € R", (y,t) € D}
goo.

00 1. DO R 0000000, s(D)000000 w0 DO £-0000
000,D0000000,Le=0(0)00000,0000,000 ¢eCx(D)
ooo,

/ w( X)L p(X)dX =0
s(D)
gooooobobn.

goo

Y

(27) 7" [gn exp(=t[§]** + V=12 - §)d§ (t > 0)

x.t) = W (x t) =
Wiw,t) = Wz 1) {0 (t <0)

0o0000,000 £*90000000,0000,
00 1. pe CX(R™H) DDOO
W(a)*(/;(a)(p):[,(a)(W(a)*gp):90
D0000.000,pceC®R™) 00000000 C®*-00000000.
a=1,1/200000 ¢t>0000

2
W (x,t) = (4rt)"2 exp(—%) : GauB-Weierstraf [J

— : Poisson [

D00000000. 000 0<ae<1000000000000000000
0000, Poisson 0 W2 000000000000 000000 ([22, 38, 39,
[24)). 0ODO,

U 2. 0<ao<ligo.ggdgo,t>0000,00
O—lt(t+|x|2a)*(%+l) < W(a)(ZL’,t) < Ot(t—l— |x|2a)f(%+1)

n+|6|71€

O70FW D ()] < C(t + [a**) >

000,000

n+(8]

LW (535, st) = s~ (0 T9(HPOFW (@) (2, 1)
O00O00.000,s>0,k00000,400000000.




00,000 DCR™' 00 XeDOOO,X0000 DiracOO0O0 R*\D
00000 W*000000000 »£000.000,W*(X):=W(-X)0O00O.
000 »¥0 £0000000,0000,

00 1. DCc R'000000,w0 (D) 0000000 DOOODOOO.
0000,Dp 0 £000000000000000 PO0O0OOOOOOOOOO
D00V 0000 XeUOODO,

u@Y):i/}AY3du§(Y)

gogooboboooon.

3 000 Bergman [0

000 Bergman 0000000000000 200000000000000
O Hilbert 00000. 000,00000000000000000000000
00,000000000000000000000 Bergman 000000000
ooooo (7, 23], [51], [55], [56]). 000 Bergman 0000000

H ={(z,t) e R"xR|z € R",t >0}

00 p00000 £Y-0000000000 Banach 0OOOO. 0000O,1<
p<ooldgdoog,

b = {uec CH)|LY%=0(0),ue L’(H)}
O00.p=0cc0000by000,00000 BlochOOOOOOODO.
By ={uecCH)| LY =0 (0),|ulz < oo}
000 BlochOOOO

|ulls, = sup {t{du(z, t)] + t"/C) |V ulz, )]}
(z,t)eH

O00. 000 By/RO ||-]g, 0 Banach DO OO0, OO, b C B, (0OOO
0Do0)ooo.

000 Bergman DO ODOOOOOOOOO Bergman U0 » 000000000
Jobob0o00Oodn Huygens OO

u(z,t) = /n u(y, sy W (z —y,t —s)dy (0<s<tzecR"

g biDDDD Hilbert 00 O0O0O. ODOOO R, O,0000000

Ro(z,t;y,5) == =20,W @ (z —y,t + 5)



000000,000 Bergman 0000. 00,0000000000 (0000
R,000)

Rof(X) = [ RalX.Y) FY) aV(Y)
02000 p000000000000000.
00 1. (1) Ryu=u forVue bl (1 <p<o0)
(2) Ry : LP(H) = b 0 1<p<oco0D0DOD0O0D0O00O
(3) Ry : L*(H) —b>: 0000
0000000000000000000.

/

002 ) ~b (1<p<oo). 000,000000000 1/p+1/p =1
ooo.

p=10000000,000 Bloch 00OOODOOO.000,HO 10000
0000 HU{A}DOOO,

Boo = {u € Bo| lim t|0u(z,t)| + t2|Vou(z,t)| = 0}
(z,t)—A

goo.

00 3. 0000000000000000000.
(1) (b)) ~Ba/R
(2)  (Bao/R)* b,
000 ROOODDDODOOOO.
000,0000000000000. 00000000 Bergman 0O
b :={ucC*H)|Au=0,uc LP(H)}

00000 Ramey-Yi [1] 00 0000000000. web’ 0a=1/20000

Huygens DO OO OOOOOO bp:b’f/QDDD.

4 Toeplitz 00O O

000 Bergman 0000 Toeplitz 100000000, Toeplitz 0000000
O (¢f. 43)) 00D0O0D0ODOO0OO0O0O0O0O000O0000. p£200000000
000000,0000 p=2, 0000, Hibert 000000000, 00000
(41]), 000000 ([42, 44, 46,47)) 000000000



00 ¢ 0O Toeplitz OO T, 0 o OO0O0OOO0O0O0O0O0O00O0OO0O0OOO

goooooon
(Tou)(X) = /RQ(X, Y)u(Y)p(Y)dY

000000000, o000 0ooo0od Radon OO p>0000000

_ / Ro(X,Y)u(Y) du(Y)
O0o. 0000, Hilbert 00000 0O0O0OO0OODOODDOOOOOOOODOO. OO
O, 0o ooooooooooooo.

00 2. 4x>00 HODO Radon 000 b2NL*(H,p) 08200000000
0000000.0000,000

(\/JTMU,\/T_Nw:/uvdu (u,v € b2 N L*(H, 1))

goooooon biDDDDDDDDDDD T,000 pO ToeplitzOODOO

go.
o0 1. 000 000 7eRO00

/ (14 + |eP) du(z, t) < oo

D00008NL}H,n) 0 b2000000.
Toeplitz OO OO Carleson 0O OO00O0O0OOOOOOOOO
L0 = LH(H, p)iu—u

00000D.000,00006NLA(H,x)000.
oo wpd CarlesonDDDDD.

00 2. Radon 00 p>0000 (2)00000,T,=4,:, 000. 000,
T,0 .,,0000000000C00O000O0O00O00O00CCOOO0.

/R (X, YV)u(Y) du(Y).

, 08200000000,

1Tl = e,

Toeplitz 00 0000000000000 4 0O Berezin 00 @ 0000
0000000000000 0DODODDDoODO (41, 42).

iO(Y) = p@QW (V) V(@
Ay = / Ra(X,Y)2dp(X) / / Ra(X,Y)2dV (X).

000,QWY)00000000 o000 Carleson box 000.
T, t)|s <t < 28, |z —y,| < 27181/}

Q(a)(yla' ce 7yn73) = {(xla' )



00 4. Redon 00 p>0000 (2)0000000. 00000000 :
i) T, 002000,
(i) @0 HOOO;
(iii) g 0 HOODO.
00 5. Redon 00 p>0000 (2)0000000. 00000000 :
i) 7,0b2000000;
(i) limy 4 2 (Y) = 0;
(iil) limy_,4 i (Y) = 0.
Toeplitz 000D 000000000000 O00,000000 Hilbert-Schmidt

O00D00OD0 Schatten OO0 OOODOOOOOOODODOOOOODOODOODOOO
ggb.bbooobobboogobobobuoooobbbuoooobobod.

5 00000 Bergman 00

o0, 00dduobobb,dddbb Bergman UOUOOOOODOOO0QOOOOO
O Bergman OO0 O0O00O0O0O0OODO. 00,0 20000000000 Bergman O
000000 Pessoa-Santos [49] 0 0000000000000 ODOOOOOOO.
000000000000 Bergman OOOOO0OO mO1<p<oc00ngd,
b i ={u € C*(H)|L™u = 0,t"C*u € LP(H) for 0 < k < m},
b"? ={u e C*(H)A™u=0,uec LP(H)}
goobob.oooooboobo k-oboogoo.bbog bm’p:bir;fDDDD
gooooo.

00 6. b;”’pDLP(H)DDDDDDDDD.DDD,uGbZ}’pDDD,DDDD
lu(z, )] < CE S5 | oy
DDDDD.DDD,CD w000 odooogag.

Ob0obOd,p=20000000 Hilbert DO0DO0DOO0OO0OO0OO. ODODOO
gobooogogbood.

00 7. 0000000 Xy =(2,t),Yi=(y,s) e HOOO,
m—1
K2(X1,Y1) ==Y (pr(—210)pr(—2510:) Ra) (X1.Y7)
k=0
O00. 0000, 0 K™ 000000000 LXH) OO 6™ 000000
O0O00. 000, ()2, O (0,00) O e'dt 00OOOOO Laguerre D000
pi(—250,) 0000000000000, Re(X,Y) 0000 Bergman 0000 .



6 0OOdg

ggbbobuoogobobuoooobboooobbbuoooboobobooooboo
gogobboob. ooobobbooooogobobbboooooobobooobod
gobodgobobdodo. bboo,ogobooobuoobobuoobbobboobo
gboboodgbobod,boobbuoobboodgbboobboa,bbooobo
gbobogobobodbbo. gb,ggbbuoobobooobboobboobn
UbooooboobOobd Bergman DOO0OO. OO0 Bergman O OOOO
00 Yamada [54) 00000000000, O000OO0O0OOOOOODO,0000
gbobobobobobobogo.b0obd Bergman OO oooboboOonDO
000 Hishikawa [12] 000 0000000. 000000000 Hardy OODOO
ggbbboogbbbuoooobboooobbbuooobbobooaoboo
g.gbbbooogbboboooobbo,oobbbuoooobobog.

1]

References

S. Axler, P. Bourdon, and W. Ramey, Harmonic function theory, GTM 137,
Springer-Verlag, 1992.

N. Aronszain, Theory of reproducing kernels, Trans. Amer. Math. Soc. 68
(1950), 337-404.

N. Aronszain, T. M. Creese, and L. J. Lipkin, Polyharmonic functions, Claren-
don Press, Oxford, 1983.

J. Bliedtner, and W. Hansen, Potential theory, An analytic and probabilistic
approach to balayage. Universitext. Springer-Verlag, Berlin, 1986.

M. Brzezina, Tusk type conditions and thinness for the parabolic operator of
order o, Manuscripta Math., 80 (1993), no 1, 21-26.

B. R. Choe, On higher dimensional Luecking’s theorem, J. Math. Soc. Japan,
61 No. 1 (2009), 213-224.

B. R. Choe, H. Koo and H. Yi, Positive Toeplitz operators between the harmonic
Bergman spaces, Potential Analysis, 17 (2002), 307-335.

B. R. Choe, H. Koo and Y. J. Lee, Positive Schatten(-Herz) class Toeplitz
operators on the half space, Potential Analysis, 27 (2007), 73-100.

C. Constantinescu, and A. Cornea, Potential theory on harmonic spaces, Die
Grundlehren der mathematischen Wissenschaften, Band 158. Springer-Verlag,
New York-Heidelberg, 1972.



[10] J. L. Doob, Classical potential theory and its probabilistic counterpart,
Springer-Verlag, Berlin, 2001.

[11] W. Hansen, Modification of balayage spaces by transition with application to
coupling of pde’s, Nagoya Math. J. Vol. 169 (2003), 77-118.

[12] Y. Hishikawa, Fractional calculus on parabolic Bergman spaces. Hiroshima
Math. J., 38 (2008), no. 3, 471-488.

[13] Y. Hishikawa, Representing sequences on parabolic Bergman spaces, J. Korean
Math. Soc. 48 (2011), no. 5, 1017-1041.

[14] Y. Hishikawa, M. Nishio and M. Yamada, A conjugate system and tangential
derivative norms on parabolic Bergman spaces, Hokkaido Math. J., 39 (2010),
no. 1, 85-114.

[15] Y. Hishikawa, M. Nishio and M. Yamada, Conjugate functions on spaces of
parabolic Bloch type, J. Math. Soc. Japan 65 (2013), no. 2, 487-520.

[16] Y. Hishikawa, M. Nishio and M. Yamada, L{*-conjugates on parabolic Bergman
spaces, Potential Anal. 40 (2014), no. 4, 525-537.

[17] Y. Hishikawa, M. Nishio and M. Yamada, Fractional calculus and L(®)-
conjugates on parabolic Hardy spaces, Sci. Math. Jpn. 77 (2015), no. 3, 371-391.

[18] Y. Hishikawa, M. Nishio and M. Yamada, A system of conjugate functions on
parabolic Bloch spaces, to appear.

[19] Y. Hishikawa and M. Yamada, Function spaces of parabolic Bloch type, Hi-
roshima Math. J. 41 (2011), no. 1, 55-87.

[20] Y. Hishikawa and M. Yamada, Representing and interpolating sequences on
parabolic Bloch type spaces, Hokkaido Math. J. 41 (2012), no. 3, 335-364.

[21] T. Ikegami, and M. Nishio, @-compactification of harmonic spaces and the
Choquet simplex, Osaka J. Math. 39 (2002), no. 4, 931-944.

[22] M. It6 and M. Nishio, Poincaré type conditions of the regularity for the
parabolic operator of order «, Nagoya Math. J., 115(1989), 1-22.

[23] H. Kang, and H. Koo, Estimates of the harmonic Bergman kernel on smooth
domains, J. Funct. Anal. 185 (2001), no. 1, 220-239.

[24] T. Kakehi, and K. Sakai, Behavior of solutions to linear and semilinear parabolic
pseudo-differential equations, Tsukuba J. Math. 34 (2010), no. 2, 221-253.

[25] R. Kaufman, and J. M. Wu, Parabolic potential theory. J, Differential Equations
43 (1982), no. 2, 204-234.



[26] H. Koo, K. Nam and H. Yi, Weighted harmonic Bergman kernel on half-spaces,
J. Math. Soc. Japan Vol. 58, No. 2, (2006), 351-362.

[27] D. H. Luecking, Trace ideal criteria for Toeplitz operators, J. Funct. Anal., 73
(1987), 345-368.

[28] D. H. Luecking, Finite rank Toeplitz operators on the Bergman space, Proc.
Amer. Math. Soc., 136 (2008), 1717-1723.

[29] Y. Maekawa, and H. Miura, On fundamental solutions for non-local parabolic
equations with divergence free drift, Adv. Math. 247 (2013), 123-191.

[30] Y. Maekawa, and H. Miura, On domain of Poisson operators and factorization
for divergence form elliptic operators, Manuscripta Math. 152 (2017), 459-512.

[31] S. Miyajima, and H. Shindoh, Gaussian estimates of order o and LP-spectral
independence of generators of Cy-semigroups. II. SUT J. Math. 42 (2006), no.
2, 357-371.

[32] S. Miyajima, and H. Shindoh, Gaussian estimates of order av and LP-spectral
independence of generators of Cy-semigroups, Positivity 11 (2007), no. 1, 15-39.

[33] H. Nakagawa and N. Suzuki, Boundedness of Toeplitz operators on parabolic
Hardy spaces, Linear Nonlinear Anal. 2 (2016), no. 2, 229-235.

[34] M. Nishio, The Wiener criterion of regular points for the parabolic operator of
order «, Nagoya Math. J., 116 (1989), 163-179.

[35] M. Nishio, Riesz capacity and regular boundary points for the parabolic oper-
ator of order a,, Nagoya Math. J. 139 (1995), 185-196.

[36] M. Nishio, and K. Shimomura, Reproducing kernels for iterated parabolic op-
erators on the upper half space with application to polyharmonic Bergman
spaces, Complex Anal. Oper. Theory (2017), DOI: 10.1007/s11785-017-0673-5.

[37] M. Nishio, K. Shimomura, and N. Suzuki, A mean value property of poly-
temperatures on a strip domain, J. London Math. Soc., (2) 58 (1998) 381-393.

[38] M. Nishio, K. Shimomura and N. Suzuki, a-parabolic Bergman spaces, Osaka
J. Math., 42 (2005), 133-162.

[39] M. Nishio, K. Shimomura and N. Suzuki, LP-boundedness of Bergman pro-
jections for a-parabolic operators, Advanced Stusies Pure Math., 44 (2006),
305-318.

[40] M. Nishio and N. Suzuki, A characterization of strip domains by a mean value
property for the parabolic operator of order a, New Zealand J. Math., 29 (2000),
47-54.



[41] M. Nishio, N. Suzuki and M. Yamada, Toeplitz operators and Carleson measures
on parabolic Bergman spaces, Hokkaido Math. J., 36, No. 3 (2007), 563-583.

[42] M. Nishio, N. Suzuki and M. Yamada, Compact Toeplitz operators on parabolic
Bergman spaces, Hiroshima Math. J., 38 (2008), 177-192.

[43] M. Nishio, N. Suzuki and M. Yamada, Interpolating sequences of parabolic
Bergman spaces, Potential Analysis, 28 (2008), 353-378.

[44] M. Nishio, N. Suzuki and M. Yamada, Weighted Berezin transformations with
application to the Schatten class Toeplitz operators on parabolic Bergman spaces,
Kodai math. J., 32 (2009), 501-520.

[45] M. Nishio, N. Suzuki and M. Yamada, Carleson inequalities on parabolic
Bergman spaces, Tohoku Math. J., 62 (2010), 269-286.

[46] M. Nishio, N. Suzuki and M. Yamada, Schatten class Toeplitz operators on the
parabolic Bergman space 11, Kodai Math. J., 35 (2012), 52-77.

[47] M. Nishio, N. Suzuki and M. Yamada, Positive Toeplitz operators of finite rank
on the parabolic Bergman spaces, Kodai Math. J., 36 (2013), 38-49.

[48] M. Nishio and M. Yamada, Carleson type measures on parabolic Bergman
spaces, J. Math. Soc. Japan, 58, No. 1 (2006), 83-96.

[49] L. V. Pessoa and A. M. Santos, Polyharmonic Bergman spaces and Bargmann
type transforms, J. Math. Anal. Appl. 449 (2017), no. 1, 619-641.

[50] H. Shindoh, LP-spectral independence of fractional Laplacians perturbed by
potentials, SUT J. Math. 42 (2006), no. 2, 225-294.

[51] W. C. Ramey and H. Yi, Harmonic Bergman functions on half-spaces, Trans.
Amer. Math. Soc. 348 (1996), 633-660.

[52] N. A. Watson, Green functions, potentials, and the Dirichlet problem for the
heat equation, Proc. London Math. Soc. (3) 33 (1976) no. 2, 251-298.

[53] N. A. Watson, Introduction to heat potential theory, Mathematical Surveys
and Monographs, 182, American Mathematical Society, Providence, RI, 2012.

[54] M. Yamada, Harmonic conjugates of parabolic Bergman functions, Potential
theory in Matsue, 391-402, Adv. Stud. Pure Math., 44, Math. Soc. Japan,
Tokyo, 2006.

[55] H. Yi, Harmonic little Bloch functions on half-spaces, Math. Japon. 47 (1998)
21-28.

[56] K. Zhu, Operator theory in function spaces, Marcell-Dekker, New York, 1990.



