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CORRECTION
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Abstract We clarify several items in the original paper.

Correction to: Ann Glob Anal Geom (2016) 50:347-365
https://doi.org/10.1007/s10455-016-9514-4

As noted by Xuangzhi Cao and Qun Chen the term |d¢; (e1) A d¢; (e2) |2 was written as |d¢, |*
at several places in [1], which we will correct below.
Regarding [1, Lemma 4.5], the corrected version looks like:

Lemma Let ¢;: M X [0, Tmax) — N be a smooth solution of (4.1) in [1] and V € CZ(N).

Assume that N has negative sectional curvature. Then for all t € [0, Tax) the following
inequalities hold:

dJ 1 1 1
§5|d¢,|2 < A5|d¢,|2 + c1ldgr | + <5|Z|%oo - 2KN) ld: (e1) Adgy(e)]*  (0.1)

and
a1 |og > 1]ag|? 1, 5|86 |? 3¢y |2
—— || A= |— VZ|i~ 4+ =1Z]7 | |d — — 0.2
BZZ‘BI =A% | T\IVZe g2l JldeT 5m e (02)
withey := |RicM| oo +|R|poo| Hess V|, ¢2 := |R| 1| Hess V| and the positive number

kN denotes an upper bound on the absolute value of the sectional curvature of N.

The original article can be found online at https://doi.org/10.1007/s10455-016-9514-4.
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Proof We have the following Bochner formula (formula (4.3) in [1])

91 2 1 2 2 N
§§|d¢’| = A§|d¢t| — |Vde:|” + (R” (¢ (ea), A (ep))dg (e ), s (ep))
— (dgr (Ric™ (ea)), dpr(ea)) + (Z(dps(e1) A depy(e2)), T(ghr))
— RHess V(d¢,, do;).
First, we estimate
(Z(des(e1) Ady(e2)), T(@))| < V2| Z| o |dey (1) A Ay (e2)][ Vg,
which yields

1
(Z(dgr(e1) A dgy(e2)), T(hr)) — |Vdgy|* < 5|Z|’ioc|d¢t<e1> A der(e)]?.
Furthermore, we find (see also [2, Lemma 3.1])
(RY (@1 (ea). dyep))dd (ea). dh(ep)) = 2 (RN (@i (e1). dgh(e2))dy (), dy(e))

=2{0Ndr(en) A dgi(e2)), ddi(en) A dgi(e2)
< — 2N |dgy(e1) A dy (e2)I.

Here, OV denotes the curvature operator on N. By assumption N is compact and we can
estimate the Hessian of the potential V (¢) by its maximum yielding the first claim.
Regarding the second statement, we want to mention that the original proof is correct. O

Via the maximum principle we thus obtain the following (which is Corollary 4.6 in [1]

with adjusted constants).
Corollary If %|Z |2LOC < kN then for all t € [0, Tmax) the following estimates hold:
|dg* < Idgo*e* ", 0.3)
2 (192100 + 1213 o0 ) 1090 ?
| _ |20 Lo
ot ot

We also correct a typo in the proof of [1, Lemma 4.8]. The equation on lines 5 and 6 on
page 358 should be
oh

oy = A= ldu— dv|? — (IL,(du, du) — T, (dv, dv), u — v)

2

2cqt
e ot
< +c2 .

0.4)

—(Zy(du(er) Adu(ez)) — Zy(dv(er) Adv(ez)), u — v)
— R(VV(u)—VV(@),u—v).

We also want to point out that one needs the following statement in the proofs of Lemma
4.15 and Lemma 4.16, which was not explicitly given in [1].

Lemma Let ¢;: M X [0, Tyax) — N be a smooth solution of (4.1) in [1] with V € C%(N)
and VZ = 0. Assume that N has negative sectional curvature. If %|Z 1200 < kN then for all
t € [0, Tmax) the following inequality holds

31’a¢,2< 1|a¢ |* 1’v8¢’

2| or| = 2‘3; 2
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Proof Here, we make use of the following Bochner formula ((4.4) in [1])
i [* ‘V%

& ¢,
5 ‘ a1 91 < <d¢t(€a) ( >d¢t(€a)> >

v " a¢; 09y
< Z(ds(e1) A dr(e2)). i> R Hes v(af, ;;).

We calculate
Vv \% \Y%
5Z(d¢t(€l) ANdg(er) =Z (5‘1@(61) A d¢t(€2)> +Z <d¢t(€l) A §d¢t(62)> s

which allows us to estimate

¢ v oy
Z(d¢r(el) A di(e2)), =I1Z|r tddh der A ETak
d
<RN<d¢t (e (5 ) dtiteu). S0} <~ oo %
The result follows by applying Young’s inequality. O

We also correct several typos in [1, Lemma 4.21]. The inequality given at the bottom

should be
a0, 22 ) 4o, 2%
as as

1 o oD 2
E(¢1)—E(¢2)=/0 dU/O (‘V

+ <ai), 4 (%d@(el) A dd>(ez)>>

as
0P v 0d 09
+{—,ZdP(e;) A —dD(ep) ))+ RHess V ds
as as s ds
1 o (1 9o ad|? Ab||_od
> | do V| +kn|d®A —| —|Z|1o |dd A —||[V—
0 0 d as as
d 0P
+R Hess V a— 9 ds
ds  0s
1 1 A |?
d - N Z1ZP
/ "f (2‘ +<K 2 'L)‘ as
od 0P
+RHessV | —, — ds
ds  0s
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