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Schrodinger operators with n positive eigenvalues:
an explicit construction involving
complex valued potentials*
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EEBLTWVS. (ERRICIE, von Neumann-Wigner & f(r) = sinr/{1 + 7(r)?} &HBL»
Tz 121, TOHRETHERENS Schrodinger fEFIEIZEEAESE (Dl L) 108
DTEMREENBTETTHS.
IEEE{EZ R D Schrodinger fEFAZRZBK S 5RIBIRIRIRET VT — FTH 5. £,
Reed-Simon [6, Theorem XIIL56] B RDHEEIRS | V BERETH-T, |V(r)| <
CC(l+1)*, p> 1, Bl T a5, 0p(=Ar + V)N (0, 00) = 0. L7zM > T, Schrédinger
FRESEQEAEEROBICIORT VY v VG REMUCHONS T LI%5%. Ben-
Artzi-Devinatz [3] T V(r) = —lc— sin2r* 4+ Vg(r), |Vs(r)] K C(1+7)?, p > 1, DIED
HEF VL2 VER, a @ﬁkakof (%Y, ‘EIOHA I K- T) EEFEIEN:
D, Bhiaholehgadl Rl

e a>0,#1 = o,(-A+V)N(0, 00) =0,

ea=1= o,(-A+V)N(0, 00) ={1} Fizl& 0.

UTeo T, IEEEEZHR U3 BICEYRRT v U V(r) =-——Z:-sin2r+Vs(r) D
EWSCklicind. TOEDRT VY% )V T, BENEREROS S LERBRRK S !

e (von Neumann-Wigner [9] 1929) k=8 = 3V s.t. 1 € (A +V)
o (Moses-Tuan [5] 1959) k=4 = 3V st. 1 €op(—A+V)
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e (Arai-Uchiyama [2] 1999) k| >2 = 3Vs st. 1€o,(-A+V)
|| <2 = 1€ o,(-A+V) for Vs
Arai-Uchiyama [2] TRRT ¥ v )L V BERAFRE RS RN L 2EFEELTHL.
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FFCRANTe & 512, AROBENE, n BOEBHRERFFDOY 2 LT ¢ Y A—1ERRZHE
WTBCETHD. FEREEBREKS.

FE1. Vn>1, Vp >V > >V, >0, Va; € C\ {0}, ReajZOV(j=1,---,n),
LT '

s(r) = t(sin g7, sin pgr, -+, Sin po7)
Falr) = (fralr), -+, Fra(r)) = —(A+ G(r)) " s(r)
EBE, nADNRIA—Z a:={a, -+, an} KIKETBRT VT ¥ )V %
V) =2 (<A, s)>)
LEYDD. 2L, <, > C* DNE, £-
A = Diag(ay, -+, an)
G = (@) s (nxn B9, aglr) = [ sinGp)sinso) o
TDLE, 42, -, 2 & R® k0 Schrodinger fEFE —A +V, DEBHETHS. -
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ZDTEND, V,(r) = ———Zp, sin 2u;r + Vs(r) LRI B &, HEINT A— XK o; 1350

SRENS) Vi(r) I OBEING T LIRS, WERMOM 2 HTUE o 1 XKD THN
TG, Eie, Vs BIRBIT BT LIRS, o) AETPECET 3 BRMCHNEATE &
VDT, TNDDOHER, WA EEEERECRED Vs OFF 3BT 2
DTHBMTDNT, —DDFRESGA VB LEXOND,

FEH 1 DFEAAIE Richard-Uchiyama-Umeda [7] Z28DZ L.

BE R
[1] S. Agmon, I. Herbst and S.M. Sasane, Persistence of embedded eigenvalues, J. Funct.
Analysis 261 (2011), 451-477.

[2] M. Arai and J. Uchiyama, On the von Neumann and Wigner potehtials, J. Differential
Equations 157 no. 2 (1999), 348-372.

[3] M. Ben-Artzi and A. Devinatz, Spectral and scattering theory for the adiabatic oscil-
lator and related potentials, J. Math. Phys. 20 no. 4 (1979), 594-607.

[4] J. Cruz-Sampedro, I. Herbst and R. Martinez-Avendafio, Perturbations of the
Wigner-von Neumann potential leaving the embedded eigenvalue fized, Ann. Henri

Poincaré 3 no. 2 (2002), 331-345.

[5] H.E. Moses and S.F. Tuan, Potentials with zero scattering phase, Nuovo Cimento 13
no. 1 (1959), 197-206.

[6] M. Reed and B. Simon, Methods of Modern' Mathematical Physics 1V, Analysis of
Operators, Academic Press, New York 1978.

[7] S. Richard, J.Uchiyama and T. Umeda, Schrédinger operators with n positive eigen-
 values: an explicit construction involving complex valued potentials, Proc. Japan

‘Acad. 92, Ser.A (2016), 7 - 12.



60

[8] J. Uchiyama, Simple construction of the Schrodinger operator having many positive '
eigenvalues, Proceedings of the Fourth Workshop on Differential Equations, Chon-
nam National University, Kwangju, KOREA (1999), 197-199.

[9] J. von Neumann and E. Wigner, Uber merkwiirdige diskrete Figenwerte, Phys. Z. 30
(1929), 465-467.



