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Abstract. Let £, = (—A)? + V2 be the Schrodinger type operator, where V # 0 is a
nonnegative potential and belongs to the reverse Holder class RHy, for ¢ > n/2,n >

_1
5. The higher Riesz transform associated with £; is denoted by R = V2L, ? and its

_1
dual is denoted by R* = £, 2V2. In this paper, we consider the m-order commuta-
tors [b™, R] and [b™, R*], and establish the (L?, L7)-boundedness of these commutators
when b belongs to the new Campanato space A% (p)and 1/q =1/p —mpB/n.
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1 Introduction
In this paper, we consider the Schrodinger type operator
Lr=(-A)?+V?* on R", n>S5

where V is nonnegative, V' # 0, and belongs to the reverse Holder class RH, for some
q > n/2,ie., there exists a constant C such that

1/q
<,13, /B V@)W) < ,; BV(y)dy

for every ball B C R".
The higher Riesz transform associated with £, is defined by R = Vzﬁz_ 1/ 2 and its
dual is defined by R* = £, 17272 The LP-boundedness of the higher Riesz transforms
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have been obtained in [1] by Liu and Dong: Suppose V' € RH,, withn/2 < g1 < n. Let
1/p1=2/q1—2/n,py=p1/(p1 —1).If1 < p < py, thenforall f € LP(R"),

IRf Nl e vy < CllfllLrrry-
If pf < p < oo, thenforall f € LP(R"),

|R* fllLrrey < ClIfllrrr)-

Asin [2], for a given potential V € RH,; with g > n/2, we define the auxiliary function

p(x) :sup{r>0: rnlz/( )V(y)dygl}, x € R".
B(x,r

It is well known that 0 < p(x) < oo for any x € R".
Let® > 0and 0 < B < 1, in view of [3], the new Campanato class A%(p) consists of
the locally integrable functions b such that

1 r 0
P b —bpldy<Cl14+ —
B[ oy 20— sl < ( +p(x)>

for all x € R" and r > 0. A seminorm of b € A%(p), denoted by [b]%, is given by the
infimum of the constants in the inequalities above.
Note thatif 6 = 0, A%(p) is the classical Campanato space; If § = 0, A% (p) is exactly

the space BMOgy(p) introduced in [4].

We denote by X and X* the kernels of R and R*, respectively. Let b be a locally inte-
grable function, m be a positive integer. The m-order commutators generated by higher
Riesz transform and b are defined by

0", Rf(x) = [ Kxy) (6(x) — b(y)" Fly)dy
and
0", R (x) = [ () (blx) — b))y

In this paper, we are interested in the boundedness of [0, R] and [b™, R*] on Lebesgue

space when b belongs to the new Campanato class A% (p). The main result of this paper

is as follows.

Theorem 1.1. Suppose V € RHy, withn/2 < q1 <n,1/p1 =2/q1—2/n,p; = p1/(p1 — 1).
Let 0 < B <1,andletb € Ay(p). If pi < p < oo, then forall f € LF(R"),

16", R fllaqrey < CCIE)" 11w
where1/q =1/p —mpB/n.



