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The harmonic oscillator
 (~B+2)V() =E W(a)
The discrete spectrum:
En=2n+1, ., 00
The radial SE for the “anharmonic oscmatar”
(- 82 £(¢ + 1)
:‘B

+ 2°)W(z) = E W(:z:),

where 0 < z < co. We c:@nﬁ%@; 1 < a < oo, but
the results apply to —1 < a < Solat%@% at

small z. For Ref > —-3/2,
Y(z,E, L) ~

2 S e 143
2
{iga?t29 r(1+ ;F‘t—?’ ). St

Basis of solutions (analyti uation in ¢)
v =9(z, B0, Y= ¥(a, ﬁ --e 1)
Wiy, -] = 2i(¢* T2 é«»—-ﬁi*"%ﬂ:;)’ |
WIf, gl = fg' — f'g is the usua' Wronskian.
¢=¢€",  g=1/(a+1)




Spectral problem: for certain discrete v
of E one these solutions will decay at z — oo

E,,;" ¢+(:c,E,,;|') -0, z—00
E,: Y (z,E;) -0, z-—00

where n = 1,...,00. Spectral determinants

o0 E
DX(E,l) = ] 1- 7).

Simple WKB analysis

s 2a
Ey ~nl¥te  asn— oo

For all E the SE has a unique solution which
decays when z — o

; o plto 1
x(z,E,l) > z72 exp{— o + O(z" %)}

This solution can be expar
{¥+} |

_2[J-(BE)Yy(z,E) — JL(E)p—_(z,E)]
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e entire functions of E with the leading a
totics
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D:;:(E) and thus the spectrum of the SE.
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is the Caldelra—Leggett model In t"h*IS model
the partlcle co-ordinate X IS CQuDIed t@ a “bath”




Ohmic dissipation (imiﬁite friction limit)
J(w) =

U(X) = rcos(X) —
V — driving force. The pmblem is to. Lc 1: '
the me}mhty < © Agplicafious:

i Ma." S=te hﬁsou
J m< X > - anctions |l mml’t

(average drift Véfoczty)

~-ield Theory model:
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