ANNALES DE L’I. H. P., SECTION A

M. COMBESCURE

Erratum : ‘“The quantum stability problem for time-
periodic perturbations of the harmonic oscillator”

Annales de I'l. H. P, section A, tome 47,1n°4 (1987), p. 451-454
<http://www.numdam.org/item?id=AIHPA_1987__47_4_451_0>

© Gauthier-Villars, 1987, tous droits réservés.

L’acces aux archives de larevue « Annales de I'I. H. P,, section A » implique
I’accord avec les conditions générales d’utilisation (http://www.numdam.
org/conditions). Toute utilisation commerciale ou impression systématique
est constitutive d’une infraction pénale. Toute copie ou impression de ce
fichier doit contenir la présente mention de copyright.

NuMmbDAM

Article numérisé dans le cadre du programme
Numérisation de documents anciens mathématiques
http://www.numdam.org/


http://www.numdam.org/item?id=AIHPA_1987__47_4_451_0
http://www.numdam.org/conditions
http://www.numdam.org/conditions
http://www.numdam.org/
http://www.numdam.org/

Ann. Inst. Henri Poincaré,

Vol. 47, n° 4, 1987, p. 451-454. . ) Physique théorique

ERRATUM

The quantum stability problem for time-periodic perturbations
of the harmonic oscillator

(Ann. Inst. Henri Poincaré, t. XLVII, n° 1, 1987, 63-83)

by M. Combescure

Laboratoire de Physique Théorique et Hautes Energies,
Batiment 211, Université Paris XI, 91405 Orsay, France

In the above mentioned paper there is some error pertaining to the fact
that the « forbidden set » I that one has to remove from B (lemma 2.2)
should be:

I={QeB, Inf| (b — Tyb)| < y|k| 7, some ke Z2\{0} }

with Inf instead of Sup, and some instead of V. But the above I has not
a finite Lebesgue measure.
The way out is to modify the paper as follows:

DEFINITION 2.3. — Given a closed Borel set B = R and any non-negative
numbers r, g, let M, ,(B) denote the set of functions A from B to the space
of bounded operators in 1%(Z?), represented for any Qe B by an infinite
matrix (A;(Q)); jez2 such that

Sup Sup Z S it >"< |ALQ)] + ‘—A”‘(Q) — Ay@) l tio j)

Q.Q'cB iez2 Q-
jez?
= Allyep < 00.
REMARK 2.1. — One sees easily (Schur’s lemma), that any A € M, o(B)
is such that A(Q) is a bounded operator in [*(Z?) and this is true a fortiori
for M, ,(B),r,6 > 0.

THEOREM 2.1. — Given any r > 0,1 <0 <2, B< R, let Pe M, 4,(B)
be such that

” p ”r,4a,B < d(0)72p106+1
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for some y > 0, p :0 < p < r and d(o) only depending on ¢ with p < ce.
Let D be the diagonal matrix whose sequence d;(Q) of diagonal elements is

dl(Q) = ilg + iz i= (ila iZ)EZZ .
Then there exists a closed Borel set B’ = B s. t.
|B\B"| <y (Lebesgue measure)

and an invertible Ve M, _, o(B’) satisfying

| Pllr.408

” V-1 ”r—p,O,B and ” Voi—1 ”r—p,O,B = d(a.),y2p106+1

such that
VYD + PV =A

where A is a diagonal matrix, whose sequence ¢ of diagonal elements
satisfies

3
ld — 6 llun < 7P lir4s8.-

LeEMMA 2.2. — Let ae .4y be such that || a|| 4, < 1/4, and let b be the
sequence
ieZ? - b(Q) = i,Q + i, + a,(Q).

Then for any ¢ > 1, there exists a positive constant C(o) such that if:
I= {QeB:Jiandj,i#;: |b(Q)—bi(Q)| <yli—jlI °<i+j> */Clo)}

the Lebesgue measure of I satisfies | 1] < 7.

Proof. — Given # any positive number < 1/2, i, ke Z* we define,

L) = { QeB 1| bi+(Q) — b Q)| <1} k#0.
2 2

It is clear that the first component k, of k has to be non-zero, in order

that I;(n) be non-empty. But if Q; and Q, both belong to I;(n) we have:
2n < 2n

kil =2llallus kil —1/2

which implies that the Lebesgue measure of I;(x) is smaller than 25/ |k, |—1/2.
Now it is clear that

1 UJ noikio¢iy 0o
ieZz\{O)
keZ2\ {0}

[Q —Q,| <

and therefore

1< . 2 (i) 72"Clo) ! _ 4yh(o) C Log2N _
[k kil =1/2) = Clo) Ly N

ieZ

keZ?\ {0}
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where
ho) = Z< iy
icZ2

and

0

C(o) = 4h(a)/z N~7Log 2N

LEmMA 2.3. — Given p, 6, r > 0, Ae M, ,(B) and Ce M, , o(B) with
o < 2 and p < ge, we have AC and CA e M, ,(B) with

o \°
” AC ”r,a,B and ” CA “r,o,B < 22426/2 <5> ” A ”r,a',B “ C ”r+p,0,B .

Proof: — Let D = AC. Then DU == ZAikaj. But
keZ?
Sup Z e i+ j )| Dyl
> ,
. < 26/2 Sup Zerli—k|+r|k—j|(< i+ k >a + <] —k >a)|Aik| |ij|
1 ]’k
< 2°/% Sup Z el i+ kY f(p) Sup Z e ATH | Gy
i k
k J
g\’ o\’
where £, (p)=Sup e™*(1 + ¥2 < 1 + <_> = 2<_> '
x ep ep
Proceeding similarly with the other terms of the norm, we get the result.
LEMMA 2.5. — Let D be a diagonal matrix whose diagonal sequence d
satisfies for Qe B:
1di(Q) — dj( Q| > y1i —jI77<i+j)"?Clo)™  i+#].
Then given any P e M, 4,(B) with diag P = 0 and given any p :0 < p < r,
there exists a unique We M, _, o(B) with diag W = 0 solution of
[D,W]+P=0.
Furthermore
o 20+1
Wl -p08 < ZC(U)Z)’_Z(E;> I Ply40,8-

The proof of lemma 2.5 is immediate, using definition 2.3.
Now the proof of Theorem 2.1 proceeds along exactly the same lines
as in the paper, B, being redefined according to lemma 2.2, and noting
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that the power law decay in (i + j) propagates from P, to P,.,, due

to lemma 2.3:
Ty =Th—1 — 2pn

” Pn ||r,.,4cr,B,. < 05"

the sequence (0,),.n being defined inductively by

o 10c+1
2ntt 6(3c6+1 2 —2p2n+1
6n+1 < 2 (o )C(O') <e ) Vn 9n
n

and (2.17) being modified accordingly.

The rest of the paper works without change, except that » > 9 in Theo-
rem 3.1, and in assumption (%) of Section 4 has to be replaced by r > 25,
and (3.2) by

[P; | S CY2li—jI7"Ci+jY™%  (i#)).
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