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In the statement of Theorem 1.2(2.b) and Theorem 1.4 of [2], the following
corrections should be made for the large time estimates:

(i) page 5025, Eq (1.17) : | log |x�y|
t | should be (1+log+ |x�y|

t ) (two places).

(ii) page 5027, Eq (1.21) : log |x�y|
t should be (1+log+ |x�y|

t ) (two places).

Similarly,

(iii) page 5039, line 13 and page 5040, line 6: (|x� y| log(|x� y|/t) ^ |x�
y|2/t) should be

⇣
|x� y|(1 + log+ |x�y|

t )
⌘
^
�
|x� y|2/t

�
.

(iv) page 5039, line -4:
⇣
|x� y|(log |x�y|

t )(�0�1)/�0 ^ |x� y|2/t
⌘

should be⇣
|x� y|(1 + log+ |x�y|

t )(�0�1)/�0

⌘
^
�
|x� y|2/t

�
.

This is because in the proof of [2, Theorems 1.2(2.b)], the case of |x� y| ⇣ t
when � 2 (1,1) was missed to be considered. Once taking into account of
this missing case, one can easily conclude from [2] that 1 + log+ |x�y|

t is the
correct term. See [1, Proposition 6.7] for a proof of the lower bound estimate
on the Dirichlet heat kernel in upper half space, which has this corrected
term .

We take this opportunity to correct some typos in the paper and update a
reference.
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1. page 5022, line -5: “and” should be “which in particular implies that”

2. page 5024, Eq (1.15) and page 5026, Eq (1.19): the second C�1 should
be C.

3. page 5028, line 4: Delete the last dw.

4. page 5028, line 12: Delete the last dz.

5. page 5029, line 1: �3 should be �⇤, say. (�3 is used in (3.10).)

6. page 5031, Eq (3.7): kfk2 should be kfk22
7. page 5033, line -12: “|⇠ � ⌘|  t/C⇤” should be “|x� y|  t/C⇤”.

8. page 5035, line -2: “� > 0” should be “� � b”.

9. page 5036–5039, proof of Theorem 3.4: All �3 in the proof of Theorem
3.4 should be �1 except two �3’s in (3.34) and one �3 in the denomi-
nator of second term in page 5039 line 5, which comes from the upper
bound of J�.

10. page 5037, line 1: “where the lower bound of (3.10)” should be “where
the upper bound of (3.10)”.

11. Page 5037, line 8: �8 should be �1.

12. Page 5037, line -13, -14: Change “Let b := a�3
8(d+�3)C⇤ and note that

��1
1 (t)  c1�

�1
2 (t) for t  1 due to (3.12). By (3.10) and (3.25),” to

“Let b := a�3
8(d+�3)C⇤ . By (3.25),”

13. Page 5039, line 1: (3.34) should be (3.36).

14. page 5040, line -2: c2 should be c1.

15. page 5041, line -12: “(E ,F) ...” should be “(Q,D) ...”.

16. page 5042, Eq (4.3): q�(t, x, y)  c�t�d/2 should be q�(t, x, y) 
c�(��1

2 (t)�d _ t�d/2)

17. page 5042, Eq (4.4): e�skJ�k1 should be e�tkJ�k1 .

18. page 5042, line -11: |x| and |y| should be |x� x0| and |y� x0|, respec-
tively.

19. page 5042, Eq (4.5): |x| should be |x� x0|.
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20. page 5042, line -4: q�,B(x0,r)(t, x, y0) should be q�,B(x0,r)(t, ·, y0).

21. page 5043, Theorem 4.6: Delete “for every x0 2 Rd” from the 2nd line
of Theorem 4.6.

22. page 5043, line -15: 'r(·) should be �r(·).

23. page 5043, Eq (4.8): L2(u, u) should be L2(Rd; dx).

24. page 5044, line 13: rd+2J(rx, ry) should be t rd+2 bJ�(rx, ry).

25. page 5044, line -10: (log |w|/(r2t))(�0�1)/�0 should be (1+log |w|/(r2t))(�0�1)/�0

26. page 5044, Eq (4.12): Change |w|�0 to |w|�0 .

27. page 5044, Eq (4.13): The first 1/4 should be 1/2.

28. page 5045, line 3–4: Change

G0(t) = �
Z

B

Z
B

... dxdy �
Z

B
... dx

to

G0(t) = �c�1
5

Z
B

Z
B

... dxdy � c�1
5

Z
B

... dx.

29. page 5045, line 13 and page 5045, line -9: J (r)(x, y) should be bJ (r)(x, y).

30. page 5045, line -14: �2 should be �3.

31. page 5048, Eq (4.19): “z 2 B3aR/2.” should be “ z 2 B3aR/2 \B5aR/4.”

32. page 5049, line -4: “e�c2|z�x|(log |z�x|/t)(��1)/�” should be

“t�d/2e�c2|z�x|(1+log+(|z�x|/t))(��1)/�”.

33. page 5050, line 3: “te�c8|z�x|�” should be “t�d/2e�c8|z�x|�”.

34. page 5050, Eq (5.2): B(x, r) should be B(x, r/4)

35. page 5050, line 12: Px
�
⌧B(x,2r) < �r2

�
= Px

 
sup

u�r2
|Yu � Y0| > r

!

should be Px
�
⌧B(x,r/2) < �r2

�
= Px

 
sup

u�r2
|Yu � Y0| > r/2

!
.

3



36. page 5050, line 13: t = 4�r2 should be t = �r2.

37. page 5051, line -2: |x� y| should be |x� y|�.

38. page 5055, Reference [20]: Ann. Inst. H. Poincaré Probab. Statist.
47(3) (2011), 650–662.
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