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We consider the Schrodinger equation
—AYp+ov(z)p=Ep, zeR? d>1, E>0, (1)
where v is complex-valued,

v € C®(RY), (2)

where C2° denotes infinitely smooth compactly supported functions.
For equation (1) we consider the scattering solutions ¢+ (z,k) = e¥** + %¢(x, k),
k € R, k2 = E, where ¢*¢ satisfies the Sommerfeld radiation condition:

_ 0
m(d 1)/2(_

—i|k)Y*(x, k) — 0 as |z| = 400 (3)
0|z
uniformly in z/|z|. This implies that

il | 1
sc N e x
V(. k) = fgem i K + O (), el = oo (4)

where f; is the scattering amplitude for equation (1). For more details about definitions

of T and f1, see, e.g., [BSh], [N2] and references therein.
It is convenient to represent f; as follows

f1=c(d k) f(0,w, E), (0,w)e ST xS¥t where (5)
c(d, |k|) = —mi(—2mi) @ D/2|k|(4=3/2 9 = k/|k|, w = 2/|z].

In order to formulate our results we also use the following notations:

o(p) = (2m) ¢ / eP*y(z)dz, peRY, (6)
Rd

wL:{pERd: pw = 0}, we S (7)

O(p,w,E) = E7Y2(p+ (E —p*)Y%w), pewt, wes™ ! EY2>y, (8)



R.G. Novikov

;) =[[& —&) for 1<j<n, m(@)=1,

1
B = [ (&—&) for 1<j<n, Bunld) =1

1=7+1

where £ = (&1, &n).
Theorem 1. Let v satisfy (2). Then the following formulas hold:

(=) (s )" f(05(s), w, Ej(s
(p)_z( D" (s + )" f(05(5), @, Ej(s))

u(p) = - - +0(s™") as s — o0,
j=1 ; (T)Bn.5(7)
(10a)
gj(s) = 9<p7w7Ej(8))7 EJ(S) = (8 + Tj)27 s> 07
?:(Tl,...7Tn), T1:0, Tj1 < Tj, for jl <j2,

(D) TINT T (05(5), w, By (5))
j=1 O‘j(x)ﬂnj(x>

ej(s) = 9(p7wan<s))7 Ej(8> = ()‘js)27 s > 07
X=(AL. 0 ), AL=1, A, <Ay, for ji < ja,

u(p) = +0(s™") as s — 400,

(100)

where p € wt, w e $471 (and w, p are fixed).

Formulas (10a), (10b) are explicit asymptotic formulas for finding the Fourier trans-
form o(p) at fixed p € R%, d > 2, from the scattering amplitude f at n points at high
energies Fi,..., E,. The precision of these formulas is O(s™") as s — +oo and in this
sense is proportional to n. To our knowledge these formulas are new for n > 2. For n =1,
formulas (10a), (10b) are a known variation of the Born formula at high energies for smooth
v; see, e.g., Proposition 3.4 of [M] and formula (5.1) of [N1]. (For n = 1, formulas (10a)
and (10b) coincide.)

Formulas (10a) and (10b) follow from Proposition 3.4 of [M] about the asymptotic
expansion of f(6,w,s?) as s — +oo, for s(0 — (dw)w) = p, and from applying to this
expansion Theorems 3.1 and 3.2 of [N2].
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