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su
p
er
g
ra
v
it
y
si
d
e,
su
ch

a
s
th
e
ex
tr
em

a
l,
n
ex
t-
to
-e
x
tr
em

a
l
a
n
d
n
ea
r-
ex
tr
em

a
l
co
rr
el
a
-

to
rs

[2
4
]{
[2
7
].

M
a
n
y
a
n
a
lo
g
ie
s
a
n
d
d
i�
er
en
ce
s
w
it
h
th
e
fo
u
r-
d
im

en
si
o
n
a
l
ca
se

em
er
g
e
fr
o
m

th
is

a
n
a
ly
si
s.

In
D

=
4
th
e
su
p
er
co
n
fo
rm

a
l
a
lg
eb
ra

P
S
U
(2
;2
=
4
)
a
d
m
it
s
th
re
e
se
ri
es

o
f

U
IR
s
[1
6
],
o
n
e
se
ri
es

(A
)
w
it
h
a
co
n
ti
n
u
o
u
s
sp
ec
tr
u
m

o
f
th
e
co
n
fo
rm

a
l
d
im

en
si
o
n

a
n
d
tw
o
is
o
la
te
d
se
ri
es

(B
a
n
d
C
)
w
it
h
�
x
ed

(\
q
u
a
n
ti
ze
d
"
)
d
im

en
si
o
n
.
O
n
th
e
o
th
er

h
a
n
d
,
th
e
U
IR
s
o
f
th
e
D

=
6
su
p
er
co
n
fo
rm

a
l
a
lg
eb
ra

O
S
p
(8

�
=
4
)
fa
ll
in
to

fo
u
r
d
is
ti
n
ct

se
ri
es

[1
7
],
o
n
e
co
n
ti
n
u
o
u
s
se
ri
es

(A
)
a
n
d
th
re
e
is
o
la
te
d
se
ri
es

(B
,
C
a
n
d
D
)
[9
,
1
2
].

L
et

u
s
d
en
o
te

b
y

D
(`
;J

1
;J

2
;J

3
;a

1
;a

2
)

(1
.1
)

th
e
q
u
a
n
tu
m
n
u
m
b
er
s
o
f
a
g
en
er
ic
su
p
er
m
o
d
u
le
o
f
O
S
p
(8

�
=
4
).
H
er
e
`
is
th
e
co
n
fo
rm

a
l

d
im

en
si
o
n
,
J
1
;J

2
;J

3
a
re

th
e
D
y
n
k
in

la
b
el
s
o
f
th
e
D

=
6
L
o
re
n
tz

g
ro
u
p
S
U

�
(4
)
�

S
p
in

S
O
(1
;5
)
a
n
d
a
1
;a

2
a
re

th
e
D
y
n
k
in

la
b
el
s
o
f
th
e
R

sy
m
m
et
ry

g
ro
u
p
U
S
p
(4
)

�
S
p
in

S
O
(5
).
T
h
e
fo
u
r
u
n
it
a
ry

se
ri
es

co
rr
es
p
o
n
d
to
:

A
)J

1
;J

2
;J

3
u
n
re
st
ri
ct
ed

;
l
�
6
+
1 2
(J

1
+
2
J
2
+
3
J
3
)
+
2
(a

1
+
a
2
)
;

B
)J

3
=
0
;

l
=
4
+
1 2
(J

1
+
2
J
2
)
+
2
(a

1
+
a
2
)
;

C
)J

2
=
J
3
=
0
;

l
=
2
+
1 2
J
1
+
2
(a

1
+
a
2
)
;

D
)J

1
=
J
2
=
J
3
=
0
;

l
=
2
(a

1
+
a
2
)
:

(1
.2
)

A
s
w
e
se
e,
th
e
th
re
e
is
o
la
te
d
se
ri
es

B
,
C
,
D
o
cc
u
r
fo
r
J
1
J
2
J
3
=
0
,
w
h
il
e
th
e
co
n
ti
n
u
-

o
u
s
se
ri
es

A
ex
is
ts
fo
r
a
ll
va
lu
es

o
f
J
1
;J

2
;J

3
.
O
p
er
a
to
rs
fr
o
m

se
ri
es

A
sa
tu
ra
ti
n
g
th
e

u
n
it
a
ri
ty

b
o
u
n
d
,
a
s
w
el
l
a
s
a
ll
th
e
o
p
er
a
to
rs
in
th
e
is
o
la
te
d
se
ri
es
B
a
n
d
C
co
rr
es
p
o
n
d

to
\
se
m
is
h
o
rt
"
su
p
er
�
el
d
s
w
it
h
so
m
e
m
is
si
n
g
p
ow

er
s
o
f
�
s
in

th
ei
r
ex
p
a
n
si
o
n
[1
2
].

T
h
e
is
o
la
te
d
se
ri
es
D
co
n
ta
in
s
1
=
2
a
n
d
1
=
4
B
P
S
st
a
te
s
re
a
li
ze
d
in
te
rm

s
o
f
G
-a
n
a
ly
ti
c

su
p
er
�
el
d
s
in
d
ep
en
d
en
t
o
f
tw
o
o
r
o
n
e
�,
re
sp
ec
ti
v
el
y.

T
h
e
1
=
2
B
P
S
st
a
te
s
co
rr
es
p
o
n
d

to
a
1
=
0
,
i.
e.
to

th
e
sy
m
m
et
ri
c
tr
a
ce
le
ss

re
p
re
se
n
ta
ti
o
n
s
o
f
S
O
(5
).

M
a
ss
le
ss

co
n
fo
r-

m
a
l
�
el
d
s
(\
su
p
er
si
n
g
le
to
n
s"

[2
8
])
b
el
o
n
g
b
o
th

to
se
ri
es

D
w
it
h
a
1
+
a
2
=
1
a
n
d
to

se
ri
es

C
w
it
h
a
1
=
a
2
=
0
[1
0
,
2
9
].

T
h
e
m
a
in
re
su
lt
o
f
th
e
p
re
se
n
t
p
a
p
er
co
n
si
st
s
in
se
le
ct
io
n
ru
le
s
fo
r
th
e
th
re
e-
p
o
in
t

fu
n
ct
io
n
o
f
tw
o
1
=
2
B
P
S
o
p
er
a
to
rs
D
(2
m
;0
;0
;0
;0
;m

)
a
n
d
D
(2
n
;0
;0
;0
;0
;n
)
w
it
h
a

th
ir
d
o
p
er
a
to
r
D
(`
;0
;s
;0
;a

1
;a

2
).
2
W
h
a
t
w
e
�
n
d
is
su
m
m
a
ri
ze
d
b
el
ow

.

T
h
e
a
ll
ow

ed
va
lu
es

o
f
a
1
;a

2
a
re

a
1
=
2
j
;

a
2
=
m
+
n
�
2
k
�
2
j
;

w
it
h

0
�

k
�
m
in
(m

;n
)
;

0
�

j
�
m
in
(m

;n
)
�
k
:

2
N
o
te

th
a
t
th
e
S
U
�

(4
)
re
p
re
se
n
ta
ti
o
n
s
[0
;s
;0
]
o
r,
eq
u
iv
a
le
n
tl
y,

th
e
sy
m
m
et
ri
c
tr
a
ce
le
ss

ra
n
k
s

te
n
so
rs
o
f
S
O
(1
;5
),
a
re

th
e
o
n
ly
L
o
re
n
tz
ir
re
p
s
a
ll
o
w
ed

to
a
p
p
ea
r
in

th
e
O
P
E
o
f
tw
o
sc
a
la
r
o
p
er
a
to
rs
.
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D
ep
en
d
in
g
o
n
th
e
va
lu
e
o
f
k
,
th
er
e
a
re

th
re
e
d
is
ti
n
ct

ca
se
s:

(i
)
k
=

0
;
s
=
0
;
`
=
2
(m

+
n
)
;
se
ri
es

D
,
B
P
S
st
a
te
s
;
1 2
B
P
S
if
j
=
0
;

(i
i)
k
=

1
;
s
=
0
;
`
=
2
(m

+
n
�
2
)
;
se
ri
es

D
,
B
P
S
st
a
te
s
;
1 2
B
P
S
if
j
=
0
;

s
�
0
;
`
=
4
+
s
+
2
(m

+
n
�
2
)
;
se
ri
es

B
w
it
h
J
1
=
0
;

se
m
is
h
o
rt

m
u
lt
ip
le
ts
,

(i
ii
)
k
�

2
;
n
o
re
st
ri
ct
io
n
s
o
n
th
e
U
IR

(c
o
n
ti
n
u
o
u
s
sp
ec
tr
u
m

p
o
ss
ib
le
)
:

T
h
e
im

p
o
rt
a
n
t
fa
ct

is
th
a
t
in

ca
se
s
(i
)
a
n
d
(i
i)
th
e
o
p
er
a
to
rs
h
av
e
\
p
ro
te
ct
ed

d
im

en
-

si
o
n
"
b
ec
a
u
se

th
ey

a
re

ei
th
er

B
P
S
o
r
\
se
m
is
h
o
rt
re
p
re
se
n
ta
ti
o
n
s"
.

A
si
m
il
a
r
p
h
en
o
m
en
o
n
h
a
s
re
ce
n
tl
y
b
ee
n
o
b
se
rv
ed

in
th
e
ca
se

o
f
N

=
4
,
D

=

4
S
Y
M

th
eo
ry

[2
1
].

H
ow

ev
er
,
th
er
e
th
e
se
m
is
h
o
rt

o
p
er
a
to
rs

a
re

a
t
th
e
th
re
sh
o
ld

o
f
th
e
u
n
it
a
ri
ty

b
o
u
n
d
o
f
th
e
co
n
ti
n
u
o
u
s
se
ri
es

ra
th
er

th
a
n
a
t
a
n
is
o
la
te
d
p
o
in
t.

O
p
er
a
to
rs

a
t
th
e
th
re
sh
o
ld

o
f
co
n
ti
n
u
o
u
s
se
ri
es

o
r
a
t
is
o
la
te
d
p
o
in
ts

ca
n
b
e
re
a
li
ze
d

a
s
p
ro
d
u
ct
s
o
f
\
su
p
er
si
n
g
le
to
n
"
[1
2
].

T
h
e
su
rp
ri
si
n
g
fa
ct

is
th
a
t
fo
r
D

=
6
th
e

b
il
in
ea
r
su
p
er
si
n
g
le
to
n
co
m
p
o
si
te

o
p
er
a
to
rs

b
el
o
n
g
to

th
e
is
o
la
te
d
se
ri
es

(p
ro
te
ct
ed

d
im

en
si
o
n
)
ra
th
er

th
a
n
to

th
e
co
n
ti
n
u
o
u
s
se
ri
es

(u
n
p
ro
te
ct
ed

d
im

en
si
o
n
)
a
s
is
th
e

ca
se
in
D

=
4
.
R
em

a
rk
a
b
ly
,
th
e
co
n
ti
n
u
o
u
s
u
n
it
a
ry

se
ri
es
st
a
rt
s
a
t
th
e
th
re
e-
si
n
g
le
to
n

th
re
sh
o
ld

a
n
d
th
is
is
o
n
e
o
f
th
e
m
y
st
er
ie
s
o
f
D

=
6
su
p
er
co
n
fo
rm

a
l
�
el
d
th
eo
ry
.

T
h
e
a
b
ov
e
se
le
ct
io
n
ru
le
s
h
av
e
so
m
e
d
ra
m
a
ti
c
co
n
se
q
u
en
ce
s
fo
r
ex
tr
em

a
l
n
-

p
o
in
t
co
rr
el
a
to
rs

o
f
1
=
2
B
P
S
st
a
te
s
(i
.e
.
th
o
se

fo
r
w
h
ic
h
a
k 1
=

0
,
k
=

1
;:
::
;n

a
n
d

a
1 2
=
P n k

=
2
a
k 2
).

B
y
m
u
lt
ip
le

su
p
er
co
n
fo
rm

a
l
O
P
E
w
e
sh
ow

th
a
t
ex
tr
em

a
l
co
rr
el
a
-

to
rs

co
rr
es
p
o
n
d
to

th
e
ex
ch
a
n
g
e
o
f
o
n
ly

1
=
2
B
P
S
st
a
te
s,

w
h
ic
h
co
n
�
rm

s
th
e
n
o
n
-

re
n
o
rm

a
li
za
ti
o
n
co
n
je
ct
u
re

o
f
re
f.
[2
7
].
O
n
e
m
ay

sa
y
th
a
t
th
e
ex
tr
em

a
l
co
rr
el
a
to
rs
o
f

1
=
2
B
P
S
o
p
er
a
to
rs
co
rr
es
p
o
n
d
to

a
su
b
-�
el
d
th
eo
ry

so
le
ly

b
u
il
t
in

te
rm

s
o
f
1
=
2
B
P
S

st
a
te
s.

In
ci
d
en
ta
ll
y,
w
e
re
m
a
rk

th
a
t
B
P
S
o
p
er
a
to
rs

fo
rm

a
\
ri
n
g
"
u
n
d
er

m
u
lt
ip
li
ca
-

ti
o
n
.
A

p
o
ss
ib
le
rô
le
o
f
th
e
a
lg
eb
ra

o
f
B
P
S
st
a
te
s
w
a
s
a
ls
o
p
u
t
fo
rw
a
rd

so
m
e
ti
m
e

a
g
o
in

co
n
ju
n
ct
io
n
w
it
h
o
th
er

a
sp
ec
ts

o
f
st
ri
n
g
th
eo
ry

a
n
d
M
-t
h
eo
ry

[3
0
].

T
h
is
p
a
p
er

is
o
rg
a
n
iz
ed

a
s
fo
ll
ow

s:

In
se
ct
io
n
2
w
e
re
ca
ll
D

=
6
(2
;0
)
su
p
er
co
n
fo
rm

a
l
�
el
d
s,
h
a
rm

o
n
ic
su
p
er
sp
a
ce

a
n
d

sh
o
rt
re
p
re
se
n
ta
ti
o
n
s
co
n
st
ru
ct
ed

in
te
rm

s
o
f
th
e
1
=
2
B
P
S
su
p
er
si
n
g
le
to
n
(t
h
e
te
n
so
r

m
u
lt
ip
le
t)
.
W
e
a
ls
o
ex
p
la
in

h
ow

se
m
is
h
o
rt

su
p
er
�
el
d
s
a
re

co
n
st
ru
ct
ed

in
te
rm

s
o
f

su
p
er
si
n
g
le
to
n
s.

In
se
ct
io
n
3
w
e
st
u
d
y
su
p
er
co
n
fo
rm

a
l
th
re
e-
p
o
in
t
fu
n
ct
io
n
s
o
f
tw
o

1
=
2
B
P
S
o
p
er
a
to
rs

a
n
d
a
th
ir
d
,
a
p
ri
o
ri

g
en
er
a
l
o
p
er
a
to
r.

T
h
e
cr
u
ci
a
l
p
ro
p
er
ty

o
f
su
ch

th
re
e-
p
o
in
t
fu
n
ct
io
n
s
is

th
a
t
th
ey

a
re

u
n
iq
u
el
y
d
et
er
m
in
ed

b
y
co
n
fo
rm

a
l

su
p
er
sy
m
m
et
ry
.
Im

p
o
si
n
g
th
e
sh
o
rt
n
es
s
co
n
d
it
io
n
s
a
t
tw
o
p
o
in
ts
,
w
e
d
er
iv
e
se
le
ct
io
n

ru
le
s
fo
r
th
e
o
p
er
a
to
r
a
t
th
e
th
ir
d
p
o
in
t.
In

th
is
w
ay

w
e
es
ta
b
li
sh

th
e
O
P
E
sp
ec
tr
u
m

o
f
1
=
2
B
P
S
o
p
er
a
to
rs
.
In

se
ct
io
n
4
w
e
a
p
p
ly
th
es
e
re
su
lt
s
to

n
-p
o
in
t
ex
tr
em

a
l
a
n
d
to

fo
u
r-
p
o
in
t
n
ex
t-
to
-e
x
tr
em

a
l
co
rr
el
a
to
rs

o
f
1
=
2
B
P
S
o
p
er
a
to
rs

a
n
d
co
m
p
a
re

w
it
h
th
e

A
d
S
su
p
er
g
ra
v
it
y
n
o
n
-r
en
o
rm

a
li
za
ti
o
n
p
re
d
ic
ti
o
n
s.
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2
.
R
e
p
r
e
se
n
ta
ti
o
n
s
o
f
O
S
p
(8

�
=
4
)
a
n
d
D

=
6
(2
;0
)
h
a
r
m
o
n
ic

su
-

p
e
r
sp
a
c
e

A
si
m
p
le
m
et
h
o
d
o
f
co
n
st
ru
ct
in
g
th
e
se
ri
es

o
f
U
IR
s
o
f
su
p
er
co
n
fo
rm

a
l
a
lg
eb
ra
s
w
a
s

p
ro
p
o
se
d
in

[1
2
].
T
h
e
id
ea

is
to

st
a
rt

w
it
h
th
e
m
a
ss
le
ss

su
p
er
m
u
lt
ip
le
ts

(\
su
p
er
si
n
-

g
le
to
n
s"
).

T
h
en
,
b
y
m
u
lt
ip
ly
in
g
th
em

in
a
ll
p
o
ss
ib
le
w
ay
s,
w
e
a
re

a
b
le
to

co
n
st
ru
ct

th
e
fo
u
r
se
ri
es

o
f
U
IR
s
o
f
O
S
p
(8

�
=
4
)
fo
u
n
d
in

[1
7
].

A
n
es
se
n
ti
a
l
in
g
re
d
ie
n
t
in

th
is

co
n
st
ru
ct
io
n
is
h
a
rm

o
n
ic
su
p
er
sp
a
ce

[3
1
].
3
In

th
is
se
ct
io
n
w
e
g
iv
e
a
b
ri
ef
su
m
m
a
ry
,

p
ay
in
g
sp
ec
ia
l
a
tt
en
ti
o
n
to

th
e
U
IR
s
th
a
t
h
av
e
�
x
ed

co
n
fo
rm

a
l
d
im

en
si
o
n
,
n
a
m
el
y

th
e
B
P
S
a
n
d
th
e
se
m
is
h
o
rt
m
u
lt
ip
le
ts
.
T
h
ey

w
il
l
p
la
y
a
n
im

p
o
rt
a
n
t
rô
le
in

o
u
r
O
P
E

a
n
a
ly
si
s
in

se
ct
io
n
3
.

2
.1

S
u
p
e
r
s
in
g
le
t
o
n
s
o
f
O
S
p
(8

�
=
4
)

T
h
er
e
ex
is
t
th
re
e
ty
p
es

o
f
m
a
ss
le
ss

m
u
lt
ip
le
ts

in
si
x
d
im

en
si
o
n
s
co
rr
es
p
o
n
d
in
g
to

u
lt
ra
sh
o
rt

U
IR
s
(s
u
p
er
si
n
g
le
to
n
s)

o
f
O
S
p
(8

�
=
4
)
(s
ee
,
e.
g
.
[1
0
])
.
A
ll
o
f
th
em

ca
n
b
e

fo
rm

u
la
te
d
in

te
rm

s
o
f
co
n
st
ra
in
ed

su
p
er
�
el
d
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b
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b
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p
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�
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=
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ra
in
t

D
(k �
W

i)
j
=
0
=
)
D
(2
;0
;0
;0
;0
;1
)
:

(2
.3
)

(i
i)
T
h
e
se
co
n
d
ty
p
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b
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b
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p
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b
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p
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p
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.
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v
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d
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d
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b
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:
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re
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b
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b
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it
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b
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a
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p
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t
fu
n
ct
io
n
(3
.1
)
it
se
lf
,
co
n
si
d
er

�
rs
t
th
e
tw
o
-p
o
in
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f
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a
n
sf
o
rm

a
ti
o
n
,
co
rr
es
p
o
n
d
in
g
ly
.

N
ex
t,
in

th
e
fr
a
m
e
(3
.2
4
)
th
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b
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b
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h
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�
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�
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d
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a
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.
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+
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ca
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in
(3
.2
9
)
a
u
to
m
a
ti
ca
ll
y
va
n
is
h
es

in
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d
it
io
n
o
n
ly

co
n
ce
rn
s
th
e
(�

4
)4

te
rm

in
(3
.2
9
):

�
x

� x2
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o
in
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p
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:
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em

a
l"
if

m
1
=
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=
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=
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p
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ra
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d
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h
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w
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b
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b
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=

=
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p
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is
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w
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=
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=
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+
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=
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=
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[0
;m

1
]


[0
;m

2
]
�
!

[0
;m

3
+
m

4
+
m

5
]


[0
;m

3
]
�
!

�
!

[0
;m

4
+
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]
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h
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=
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=
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p
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+
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w
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p
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th
er

1
=
2
B
P
S
o
p
er
a
to
r
O
(6
)
=

W
m
3
+
m
4
+
m
5
(6
).

If
n
>
5
th
is
p
ro
ce
ss

g
o
es

o
n
u
n
ti
l
w
e
re
a
ch

th
e
�
rs
t
p
a
ir
o
f
p
o
in
ts
.

W
e
co
n
cl
u
d
e
th
a
t
th
e
n
-p
o
in
t
ex
tr
em

a
l
co
rr
el
a
to
rs

o
f
1
=
2
B
P
S
o
p
er
a
to
rs

a
re

b
a
se
d

o
n
ex
ch
a
n
g
es

o
f
(n
�
2
)
1
=
2
B
P
S
o
p
er
a
to
rs
o
n
ly
.
W
e
m
ay

ca
ll
th
is
a
\
�
el
d
th
eo
ry

o
f

1
=
2
B
P
S
o
p
er
a
to
rs
"
.

F
in
a
ll
y,

ju
st

a
s
in

th
e
fo
u
r-
p
o
in
t
ca
se

(4
.8
)
a
b
ov
e,

th
e
th
re
e-
p
o
in
t
fu
n
ct
io
n
s

in
(4
.9
)
b
ec
o
m
e
d
eg
en
er
a
te

(p
ro
d
u
ct
s
o
f
tw
o
tw
o
-p
o
in
t
fu
n
ct
io
n
s)

a
n
d
w
e
a
ch
ie
v
e

th
e
ex
p
ec
te
d
fa
ct
o
ri
za
ti
o
n
o
f
th
e
ex
tr
em

a
l
co
rr
el
a
to
r:

h
W

m
1
(1
)
�
�
�
W

m
5
(5
)i
=

=

Z 6
0

;7
0

h
W
(1
)W

(2
)i

m
2
�

�

Z 6

h
W
(1
)W

(6
)i

m
3
+
m
4
+
m
5
h
W
(6
)W

(6
0 )
i
�
(m

3
+
m
4
+
m
5
)
h
W
(6

0 )
W
(3
)i

m
3
�

�

Z 7

h
W
(6

0 )
W
(7
)i

m
4
+
m
5
h
W
(7
)W

(7
0 )
i
�
(m

4
+
m
5
)
�

�
h
W
(7

0 )
W
(4
)i

m
4
h
W
(7

0 )
W
(5
)i

m
5

=
h
W
(1
)W

(2
)i

m
2
h
W
(1
)W

(3
)i

m
3
h
W
(1
)W

(4
)i

m
4
h
W
(1
)W

(5
)i

m
5
:

(4
.1
1
)

4
.2

T
h
e
n
e
x
t
-t
o
-e
x
t
r
e
m
a
l
a
n
d
n
e
a
r
-e
x
t
r
e
m
a
l
c
a
s
e
s

T
h
e
si
tu
a
ti
o
n
is
co
n
si
d
er
a
b
ly

m
o
re

co
m
p
li
ca
te
d
in

th
e
n
ex
t-
to
-e
x
tr
em

a
l
ca
se
,
ev
en

w
it
h
ju
st
fo
u
r
p
o
in
ts
,
m

1
=
m

2
+
m

3
+
m

4
�
2
.
R
ep
ea
ti
n
g
th
e
st
ep
s
le
a
d
in
g
to

(4
.5
),

th
is
ti
m
e
w
e
�
n
d
th
e
co
n
d
it
io
n
s

j
=
j0
;

0
�
k
0
�
1
=
k
�
m

2
�
0
;

(4
.1
2
)

1
9
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w
h
ic
h
a
d
m
it
tw
o
so
lu
ti
o
n
s:

k
=
m

2
�
1
;

k
0
=
0
;

� j
=
0
�
!
O

[0
;m

3
+
m
4
] (
5
0 )

is
1 2

B
P
S
,

j
=
1
�
!
O

[2
;m

3
+
m
4
�
2
] (
5
0 )

is
1 4

B
P
S

(4
.1
3
)

o
r

k
=
m

2
;

k
0
=
1
;

j
=

0
�
!
O

[0
;m

3
+
m
4
�
2
] (
5
0 )

is
1 2
B
P
S
o
r
se
m
is
h
o
rt
:

(4
.1
4
)

W
e
se
e
th
a
t
u
n
li
k
e
th
e
ex
tr
em

a
l
ca
se
,
w
h
er
e
o
n
ly

a
�
n
it
e
n
u
m
b
er

o
f
1
=
2
B
P
S

o
p
er
a
to
rs
a
re
ex
ch
a
n
g
ed
,
h
er
e
o
n
e
en
co
u
n
te
rs
1
=
4
B
P
S
a
n
d
se
m
is
h
o
rt
o
n
es
.
T
h
e
la
tt
er

fo
rm

a
n
in
�
n
it
e
se
ri
es
,
so

th
e
O
P
E
co
n
te
n
t
is
m
u
ch

ri
ch
er
.
S
ti
ll
,
th
er
e
is
a
n
im

p
o
rt
a
n
t

re
st
ri
ct
io
n
:
a
ll
th
e
o
p
er
a
to
rs

in
th
e
O
P
E
h
av
e
p
ro
te
ct
ed

in
te
g
er

d
im

en
si
o
n
.9
T
o
p
u
t

it
d
i�
er
en
tl
y,
w
e
h
av
e
sh
ow

n
th
a
t
n
o
o
p
er
a
to
rs
o
f
a
n
o
m
a
lo
u
s
d
im

en
si
o
n
ca
n
o
cc
u
r
in

th
e
ex
p
a
n
si
o
n
o
f
th
e
n
ex
t-
to
-e
x
tr
em

a
l
fo
u
r-
p
o
in
t
co
rr
el
a
to
r.

S
in
ce

re
n
o
rm

a
li
za
ti
o
n

in
u
lt
ra
v
io
le
t-
�
n
it
e
C
F
T
is
a
ss
o
ci
a
te
d
w
it
h
th
e
a
p
p
ea
ra
n
ce

o
f
a
n
o
m
a
lo
u
s
d
im

en
si
o
n
s,

w
e
ca
n
co
n
cl
u
d
e
th
a
t
th
e
co
rr
el
a
to
r
is
n
o
n
re
n
o
rm

a
li
ze
d
.

H
ow

ev
er
,
sh
ow

in
g
th
a
t
th
e
a
m
p
li
tu
d
e
fa
ct
o
ri
ze
s
in
to

a
p
ro
d
u
ct
o
f
tw
o
-p
o
in
t
fu
n
c-

ti
o
n
s
is

n
o
t
so

ea
sy

n
ow

.
T
h
e
re
a
so
n
is

th
a
t
th
e
th
re
e-
p
o
in
t
fu
n
ct
io
n
s
h
W
W
O
i

th
em

se
lv
es

n
o
lo
n
g
er

fa
ct
o
ri
ze
,
so

ev
a
lu
a
ti
n
g
ex
p
re
ss
io
n
(4
.3
)
im

p
li
es

d
o
in
g
co
n
fo
r-

m
a
l
fo
u
r-
st
a
r
in
te
g
ra
ls
[3
7
].

Y
et
,
th
e
ca
lc
u
la
ti
o
n
m
ay

tu
rn

o
u
t
to

b
e
ra
th
er

tr
iv
ia
l,

o
n
ce

a
g
a
in

b
ec
a
u
se

w
e
a
re

o
n
ly

d
ea
li
n
g
w
it
h
in
te
g
er

d
im

en
si
o
n
s.
In
d
ee
d
,
in

th
e
ca
se

a
t
h
a
n
d
th
e
th
re
e-
p
o
in
t
fu
n
ct
io
n
s
h
W
W
O
i
in
v
o
lv
e
si
n
g
u
la
r
d
is
tr
ib
u
ti
o
n
s
o
f
th
e
ty
p
e

1
=
(x

2
)k
,
k
�
3
w
it
h
d
el
ta
-f
u
n
ct
io
n
ty
p
e
si
n
g
u
la
ri
ti
es
.
A
ft
er

p
ro
p
er
ly
re
g
u
la
ri
zi
n
g
th
e

in
te
g
ra
ls
,
th
is
is
ex
p
ec
te
d
to

re
su
lt
in

th
e
fa
ct
o
ri
za
ti
o
n
o
f
th
e
a
m
p
li
tu
d
e.

F
in
a
ll
y,
w
e
co
u
ld
tr
y
to

a
p
p
ly
o
u
r
a
rg
u
m
en
ts
to

th
e
n
ea
r-
ex
tr
em

a
l
co
rr
el
a
to
rs
.
In

th
is
ca
se

te
n
so
ri
n
g
th
e
U
S
p
(4
)
ir
re
p
s
a
t,
fo
r
ex
a
m
p
le
,
p
o
in
ts
1
a
n
d
2
,
a
n
d
th
en

g
o
in
g

a
lo
n
g
th
e
ch
a
in

le
av
es

ro
o
m

fo
r
ir
re
p
s
[2
j;
m

1
+
m

2
�
2
k
�
2
j]
w
it
h
k
�
2
.
In

o
th
er

w
o
rd
s,
o
p
er
a
to
rs
w
it
h
u
n
p
ro
te
ct
ed

d
im

en
si
o
n
a
re
a
ll
ow

ed
to

a
p
p
ea
r,
so

th
e
co
rr
el
a
to
r

ca
n
b
e
re
n
o
rm

a
li
ze
d
.
O
n
e
m
ig
h
t
sp
ec
u
la
te

th
a
t,
fo
r
in
st
a
n
ce
,
th
e
n
ea
r-
ex
tr
em

a
l
si
x
-

p
o
in
t
co
n
d
it
io
n
m

1
=
P 6 i=

2
m

i
�
4
w
il
l
re
st
ri
ct

th
e
o
cc
u
rr
en
ce

o
f
a
k
=

2
ex
ch
a
n
g
e

(a
n
d
h
en
ce

o
f
a
n
o
m
a
lo
u
s
d
im

en
si
o
n
s)
to

o
n
ly
o
n
e
o
f
th
e
O
P
E
s,
th
e
re
st
st
il
l
in
v
o
lv
in
g

o
p
er
a
to
rs
o
f
p
ro
te
ct
ed

d
im

en
si
o
n
.
A
s
w
e
ju
st
ex
p
la
in
ed
,
th
e
la
tt
er
a
re
a
ss
o
ci
a
te
d
w
it
h

si
n
g
u
la
r
d
is
tr
ib
u
ti
o
n
s
a
n
d
th
u
s
w
it
h
tr
iv
ia
l
in
te
g
ra
ti
o
n
s,
w
h
er
ea
s
th
e
fo
rm

er
w
il
l
g
iv
e

ri
se
to

a
n
o
n
-t
ri
v
ia
lf
o
u
r-
p
o
in
t
fu
n
ct
io
n
.
T
h
is
is
a
p
o
ss
ib
le
sc
en
a
ri
o
o
f
th
e
fa
ct
o
ri
za
ti
o
n

co
n
je
ct
u
re
d
in

[2
6
,
2
7
],
a
n
d
it
ce
rt
a
in
ly

d
es
er
v
es

a
ca
re
fu
l
in
v
es
ti
g
a
ti
o
n
.

W
e
re
m
a
rk

th
a
t
in

[2
5
]
a
d
i�
er
en
t
a
p
p
ro
a
ch

w
a
s
u
se
d
to

p
ro
v
e
th
e
n
o
n
re
n
o
r-

m
a
li
za
ti
o
n
o
f
ex
tr
em

a
l
a
n
d
n
ex
t-
to
-e
x
tr
em

a
l
co
rr
el
a
to
rs

in
fo
u
r-
d
im

en
si
o
n
a
l
S
C
F
T
.

It
co
n
si
st
s
in

co
n
st
ru
ct
in
g
d
ir
ec
tl
y
th
e
n
-p
o
in
t
su
p
er
co
n
fo
rm

a
l
in
va
ri
a
n
t
in

h
a
rm

o
n
ic

9
In

fa
ct
,
th
is
ca
se

re
se
m
b
le
s
th
e
co
n
fo
rm

a
l
p
a
rt
ia
l
w
a
v
e
ex
p
a
n
si
o
n
(o
r
d
o
u
b
le
O
P
E
)
o
f
th
e

fr
ee

fo
u
r-
p
o
in
t
fu
n
ct
io
n
o
f
p
h
y
si
ca
l
sc
a
la
rs

o
f
ca
n
o
n
ic
a
l
d
im

en
si
o
n
[1
4
].

T
h
er
e
o
n
e
�
n
d
s
a
n
in
�
n
it
e

sp
ec
tr
u
m

o
f
o
p
er
a
to
rs

o
f
in
te
g
er

d
im

en
si
o
n
(c
o
n
se
rv
ed

te
n
so
rs
).

2
0
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su
p
er
sp
a
ce

a
n
d
th
en

im
p
o
si
n
g
th
e
h
a
rm

o
n
ic
a
n
a
ly
ti
ci
ty

co
n
d
it
io
n
s.

In
th
e
ex
tr
em

a
l

ca
se

th
is
m
et
h
o
d
le
a
d
s
to

th
e
co
n
cl
u
si
o
n
th
a
t
th
e
co
rr
es
p
o
n
d
in
g
in
va
ri
a
n
t
is
u
n
iq
u
e

a
n
d
co
in
ci
d
es

w
it
h
it
s
fr
ee

va
lu
e.

1
0
H
ow

ev
er
,
th
e
co
n
st
ra
in
ts

o
b
ta
in
ed

in
th
is
w
ay

fo
r
n
ex
t-
to
-e
x
tr
em

a
l
co
rr
el
a
to
rs

a
re

w
ea
k
er

a
n
d
d
o
n
o
t
a
ll
ow

u
s
to

d
ec
id
e
w
h
et
h
er

th
ey

a
re

re
n
o
rm

a
li
ze
d
o
r
n
o
t.

In
[2
5
]
a
d
d
it
io
n
a
l
d
y
n
a
m
ic
a
l
in
fo
rm

a
ti
o
n
w
a
s
u
se
d

co
m
in
g
fr
o
m

th
e
in
se
rt
io
n
o
f
th
e
S
Y
M

a
ct
io
n
in
to

th
e
co
rr
el
a
to
r.

In
si
x
d
im

en
si
o
n
s

th
er
e
is
n
o
k
n
ow

n
d
y
n
a
m
ic
a
l
p
ri
n
ci
p
le
,
th
er
ef
o
re

th
is
p
ro
ce
d
u
re

ca
n
n
o
t
b
e
a
p
p
li
ed
.

C
o
n
se
q
u
en
tl
y,
w
e
ca
n
sa
y
th
a
t
th
e
m
et
h
o
d
b
a
se
d
o
n
O
P
E
d
es
cr
ib
ed

in
th
is
p
a
p
er

is

m
o
re

p
ow

er
fu
l,
a
t
le
a
st
w
h
er
e
n
ex
t-
to
-e
x
tr
em

a
l
co
rr
el
a
to
rs
a
re

co
n
ce
rn
ed
.

5
.
C
o
n
c
lu
d
in
g
r
e
m
a
r
k
s

T
h
e
a
n
a
ly
si
s
ca
rr
ie
d
o
u
t
in

th
is
p
a
p
er

a
ct
u
a
ll
y
a
p
p
li
es
to

a
n
y
D

=
6
(N

;0
)
su
p
er
co
n
-

fo
rm

a
l
a
lg
eb
ra

O
S
p
(8

�
=
2
N
).

W
e
n
o
te

th
a
t,
u
n
li
k
e
D

=
4
,
th
es
e
a
lg
eb
ra
s
h
av
e
o
n
ly

o
n
e
k
in
d
o
f
1
=
2
B
P
S
st
a
te
s
in

th
e
[0
;:
::
;0
;N

]
o
f
th
e
R
sy
m
m
et
ry

g
ro
u
p
U
S
p
(2
N
).

W
e
ex
p
ec
t
to

�
n
d
si
m
il
a
r
se
le
ct
io
n
ru
le
s
in

a
ll
o
f
th
es
e
ca
se
s.

T
h
e
sa
m
e
m
et
h
o
d
ca
n
a
ls
o
b
e
a
p
p
li
ed

to
th
e
D

=
3
N

=
8
su
p
er
co
n
fo
rm

a
l
�
el
d

th
eo
ri
es

b
a
se
d
o
n
th
e
su
p
er
a
lg
eb
ra

O
S
p
(8
=
4
;R

).

A
n
ex
te
n
si
o
n
o
f
o
u
r
re
su
lt
,
w
h
ic
h
co
u
ld

b
e
re
le
va
n
t
to

th
e
m
o
re

d
et
a
il
ed

ex
a
m
i-

n
a
ti
o
n
o
f
n
ex
t-
to
-e
x
tr
em

a
l
a
n
d
n
ea
r-
ex
tr
em

a
l
co
rr
el
a
to
rs
,
is
to

co
n
st
ru
ct

th
re
e-
p
o
in
t

fu
n
ct
io
n
s
w
h
er
e
o
n
ly

a
t
o
n
e
p
o
in
t
th
er
e
is
a
1
=
2
B
P
S
o
p
er
a
to
r.

In
th
is
ca
se

su
p
er
-

co
n
fo
rm

a
l
in
va
ri
a
n
ce

d
o
es

n
o
t
u
n
iq
u
el
y
�
x
th
e
th
re
e-
p
o
in
t
fu
n
ct
io
n
s,
b
u
t
o
n
e
m
ig
h
t

st
il
l
h
o
p
e
to

�
n
d
so
m
e
se
le
ct
io
n
ru
le
s.

A
c
k
n
o
w
le
d
g
m
e
n
ts

T
h
e
w
o
rk

o
f
S
.
F
.
h
a
s
b
ee
n
su
p
p
o
rt
ed

in
p
a
rt

b
y
th
e
E
u
ro
p
ea
n
C
o
m
m
is
si
o
n
R
T
N

n
et
w
o
rk

H
P
R
N
-C
T
-2
0
0
0
-0
0
1
3
1
,
(L
a
b
o
ra
to
ri
N
a
zi
o
n
a
li
d
i
F
ra
sc
a
ti
,
IN
F
N
)
a
n
d
b
y
th
e

D
.O
.E
.
g
ra
n
t
D
E
-F
G
0
3
-9
1
E
R
4
0
6
6
2
,
T
a
sk

C
.

R
e
fe
r
e
n
c
e
s

[1
]
D
.Z
.
F
re
ed
m
a
n
a
n
d
P
.
H
en
ry
-L
a
b
o
rd
er
e,
F
ie
ld

th
eo
ry

in
si
gh
t
fr
o
m

th
e
A
d
S
/
C
F
T
co
r-

re
sp
o
n
d
en
ce
,
h
e
p
-
t
h
/
0
0
1
1
0
8
6
.

[2
]
M
.
B
ia
n
ch
i,
(N

o
n
-)
pe
rt
u
rb
a
ti
ve

te
st
s
o
f
th
e
A
d
S
/
C
F
T
co
rr
es
po
n
d
en
ce
,
N
u
cl
.
P
h
y
s.
1
0
2

(P
ro
c.

S
u
p
p
l.
)
(2
0
0
1
)
5
6
[h
e
p
-
t
h
/
0
1
0
3
1
1
2
];

M
.
B
ia
n
ch
i,
S
.
K
ov
a
cs
,
G
.
R
o
ss
i
a
n
d
Y
.S
.
S
ta
n
ev
,
P
ro
pe
rt
ie
s
o
f
th
e
K
o
n
is
h
i
m
u
lt
ip
le
t

in
N

=
4
S
Y
M

th
eo
ry
,
J
.
H
ig
h
E
n
er
gy

P
h
y
s.
0
5
(2
0
0
1
)
0
4
2
[h
e
p
-
t
h
/
0
1
0
4
0
1
6
].

1
0
In

[3
2
]
it
h
a
s
b
ee
n
su
g
g
es
te
d
to

ex
te
n
d
th
is
m
et
h
o
d
to

th
e
si
x
-d
im

en
si
o
n
a
l
ex
tr
em

a
l
ca
se
.

2
1

http://xxx.lanl.gov/abs/hep-th/0011086
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=NUPHZ%2C102%2C56
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=NUPHZ%2C102%2C56
http://xxx.lanl.gov/abs/hep-th/0103112
http://jhep.sissa.it/stdsearch?paper=05%282001%29042
http://xxx.lanl.gov/abs/hep-th/0104016


JHEP11(2001)020

[3
]
P
.S
.
H
ow

e
a
n
d
P
.C
.
W
es
t,

A
d
S
/
S
C
F
T

in
su
pe
rs
pa
ce
,
C
la
ss
.
a
n
d
Q
u
a
n
t.

G
ra
v.

1
8

(2
0
0
1
)
3
1
4
3
[h
e
p
-
t
h
/
0
1
0
5
2
1
8
].

[4
]
O
.
A
h
a
ro
n
y,
S
.S
.
G
u
b
se
r,
J
.
M
a
ld
a
ce
n
a
,
H
.
O
o
g
u
ri
a
n
d
Y
.
O
z,
L
a
rg
e-
N

�
el
d
th
eo
ri
es
,

st
ri
n
g
th
eo
ry

a
n
d
gr
a
vi
ty
,
P
h
y
s.
R
ep
.
3
2
3
(2
0
0
0
)
1
8
3
[h
e
p
-
t
h
/
9
9
0
5
1
1
1
].

[5
]
O
.
A
h
a
ro
n
y,

M
.
B
er
k
o
o
z

a
n
d

N
.
S
ei
b
er
g
,
L
ig
h
t-
co
n
e

d
es
cr
ip
ti
o
n

o
f
(2
,0
)

su
-

pe
rc
o
n
fo
rm

a
l
th
eo
ri
es

in
si
x
d
im

en
si
o
n
s,

A
d
v.

T
h
eo
r.

M
a
th
.
P
h
y
s.

2
(1
9
9
8
)
1
1
9

[h
e
p
-
t
h
/
9
7
1
2
1
1
7
];

O
.
A
h
a
ro
n
y,

Y
.
O
z
a
n
d
Z
.
Y
in
,
M
-t
h
eo
ry

o
n
A
d
S
p
�
S
1
1
�
p
a
n
d
su
pe
rc
o
n
fo
rm

a
l
�
el
d

th
eo
ri
es
,
P
h
y
s.
L
et
t.
B
4
3
0
(1
9
9
8
)
8
7
[h
e
p
-
t
h
/
9
8
0
3
0
5
1
];

S
.
M
in
w
a
ll
a
,
P
a
rt
ic
le
s
o
n
A
d
S
4
=
7
a
n
d
p
ri
m
a
ry

o
pe
ra
to
rs

o
n
M

2
=
5
br
a
n
e
w
o
rl
d
vo
lu
m
es
,

J
.
H
ig
h
E
n
er
gy

P
h
y
s.
1
0
(1
9
9
8
)
0
0
2
[h
e
p
-
t
h
/
9
8
0
3
0
5
3
];

R
.G
.
L
ei
g
h
a
n
d
M
.
R
o
za
li
,
T
h
e
la
rg
e-
N

li
m
it
o
f
th
e
(2
,0
)
su
pe
rc
o
n
fo
rm

a
l
�
el
d
th
eo
ry
,

P
h
y
s.
L
et
t.
B
4
3
1
(1
9
9
8
)
3
1
1
[h
e
p
-
t
h
/
9
8
0
3
0
6
8
];

E
.
H
a
ly
o
,
S
u
pe
rg
ra
vi
ty

o
n
A
d
S
4
=
7
�
S
7
=
4
a
n
d
M
-b
ra
n
es
,
J
.
H
ig
h
E
n
er
gy

P
h
y
s.
0
4

(1
9
9
8
)
0
1
1
[h
e
p
-
t
h
/
9
8
0
3
0
7
7
].

[6
]
M
.
G
u
n
ay
d
in
,
P
.
v
a
n
N
ie
u
w
en
h
u
iz
en

a
n
d
N
.P
.
W
a
rn
er
,
G
en
er
a
l
co
n
st
ru
ct
io
n
o
f
th
e

u
n
it
a
ry

re
p
re
se
n
ta
ti
o
n
s
o
f
a
n
ti
-d
e
S
it
te
r
su
pe
ra
lg
eb
ra
s
a
n
d
th
e
sp
ec
tr
u
m

o
f
th
e
S
4

co
m
pa
ct
i�
ca
ti
o
n
o
f
el
ev
en
-d
im

en
si
o
n
a
l
su
pe
rg
ra
vi
ty
,
N
u
cl
.
P
h
y
s.
B
2
5
5
(1
9
8
5
)
6
3
.

[7
]
K
.
P
il
ch
,
P
.
v
a
n
N
ie
u
w
en
h
u
iz
en

a
n
d
P
.K
.
T
ow

n
se
n
d
,
C
o
m
pa
ct
i�
ca
ti
o
n
o
f
D

=
1
1
su
-

pe
rg
ra
vi
ty

o
n
S
4
(o
r
1
1
=

7
+

4
,
to
o
),
N
u
cl
.
P
h
y
s.
B
2
4
2
(1
9
8
4
)
3
7
7
;

M
.
P
er
n
ic
i,
K
.
P
il
ch

a
n
d
P
.
v
a
n
N
ie
u
w
en
h
u
iz
en
,
G
a
u
ge
d
m
a
xi
m
a
ll
y
ex
te
n
d
ed

su
pe
r-

gr
a
vi
ty

in
se
ve
n
-d
im

en
si
o
n
s,
P
h
y
s.
L
et
t.
B
1
4
3
(1
9
8
4
)
1
0
3
;

L
.
M
ez
in
ce
sc
u
,
P
.K
.
T
ow

n
se
n
d
a
n
d
P
.
v
a
n
N
ie
u
w
en
h
u
iz
en
,
S
ta
bi
li
ty

o
f
ga
u
ge
d
D

=
7

su
pe
rg
ra
vi
ty

a
n
d
th
e
d
e�
n
it
io
n
o
f
m
a
ss
le
ss
n
es
s
in

(A
d
S
)
in

se
ve
n
-d
im

en
si
o
n
s,
P
h
y
s.

L
et
t.
B
1
4
3
(1
9
8
4
)
3
8
4
;

E
.
B
er
g
sh
o
e�
,
I.
G
.
K
o
h
a
n
d
E
.
S
ez
g
in
,
Y
a
n
g-
M
il
ls
/
E
in
st
ei
n
su
pe
rg
ra
vi
ty

in
se
ve
n
-

d
im

en
si
o
n
s,
P
h
y
s.
R
ev
.
D
3
2
(1
9
8
5
)
1
3
5
3
;

H
.
N
a
st
a
se
,
D
.
V
a
m
a
n
a
n
d
P
.
v
a
n
N
ie
u
w
en
h
u
iz
en
,
C
o
n
si
st
en
t
n
o
n
li
n
ea
r
K
K
re
d
u
ct
io
n

o
f
1
1
d
su
pe
rg
ra
vi
ty

o
n
A
d
S
7
�
S
4
a
n
d
se
lf
-d
u
a
li
ty

in
od
d
d
im

en
si
o
n
s,
P
h
y
s.

L
et
t.
B

4
6
9
(1
9
9
9
)
9
6
[h
e
p
-
t
h
/
9
9
0
5
0
7
5
].

[8
]
P
.S
.
H
ow

e,
O
n
h
a
rm

o
n
ic

su
pe
rs
pa
ce
,
h
e
p
-
t
h
/
9
8
1
2
1
3
3
.

[9
]
S
.
F
er
ra
ra

a
n
d
E
.
S
o
k
a
tc
h
ev
,
R
ep
re
se
n
ta
ti
o
n
s
o
f
(1
,0
)
a
n
d
(2
,0
)
su
pe
rc
o
n
fo
rm

a
l
a
lg
e-

br
a
s
in

si
x
d
im

en
si
o
n
s:

m
a
ss
le
ss

a
n
d
sh
o
rt

su
pe
r�
el
d
s,

L
et
t.
M
a
th
.
P
h
y
s.
5
1
(2
0
0
0
)

5
5
[h
e
p
-
t
h
/
0
0
0
1
1
7
8
].

[1
0
]
M
.
G
�u
n
ay
d
in

a
n
d

S
.
T
a
k
em

a
e,

U
n
it
a
ry

su
pe
rm

u
lt
ip
le
ts

o
f
O
S
p
(8

�
j4
)
a
n
d

th
e

A
d
S
(7
)/
C
F
T
(6
)
d
u
a
li
ty
,
N
u
cl
.
P
h
y
s.
B
5
7
8
(2
0
0
0
)
4
0
5
[h
e
p
-
t
h
/
9
9
1
0
1
1
0
].

[1
1
]
M
.
G
�u
n
ay
d
in

a
n
d
C
.
S
a
cl
io
g
lu
,
O
sc
il
la
to
r
li
ke

u
n
it
a
ry

re
p
re
se
n
ta
ti
o
n
s
o
f
n
o
n
co
m
pa
ct

gr
o
u
p
s
w
it
h
a
jo
rd
a
n
st
ru
ct
u
re

a
n
d
th
e
n
o
n
co
m
pa
ct

gr
o
u
p
s
o
f
su
pe
rg
ra
vi
ty
,
C
o
m
m
.

M
a
th
.
P
h
y
s.
8
7
(1
9
8
2
)
1
5
9
;

2
2

http://www-spires.slac.stanford.edu/spires/find/hep/www?j=CQGRD%2C18%2C3143
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=CQGRD%2C18%2C3143
http://xxx.lanl.gov/abs/hep-th/0105218
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=PRPLC%2C323%2C183
http://xxx.lanl.gov/abs/hep-th/9905111
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=00203%2C2%2C119
http://xxx.lanl.gov/abs/hep-th/9712117
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=PHLTA%2CB430%2C87
http://xxx.lanl.gov/abs/hep-th/9803051
http://jhep.sissa.it/stdsearch?paper=10%281998%29002
http://xxx.lanl.gov/abs/hep-th/9803053
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=PHLTA%2CB431%2C311
http://xxx.lanl.gov/abs/hep-th/9803068
http://jhep.sissa.it/stdsearch?paper=04%281998%29011
http://jhep.sissa.it/stdsearch?paper=04%281998%29011
http://xxx.lanl.gov/abs/hep-th/9803077
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=NUPHA%2CB255%2C63
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=NUPHA%2CB242%2C377
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=PHLTA%2CB143%2C103
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=PHLTA%2CB143%2C384
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=PHLTA%2CB143%2C384
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=PHRVA%2CD32%2C1353
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=PHLTA%2CB469%2C96
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=PHLTA%2CB469%2C96
http://xxx.lanl.gov/abs/hep-th/9905075
http://xxx.lanl.gov/abs/hep-th/9812133
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=LMPHD%2CA51%2C55
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=LMPHD%2CA51%2C55
http://xxx.lanl.gov/abs/hep-th/0001178
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=NUPHA%2CB578%2C405
http://xxx.lanl.gov/abs/hep-th/9910110
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=CMPHA%2C87%2C159
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=CMPHA%2C87%2C159


JHEP11(2001)020

I.
B
a
rs
a
n
d
M
.
G
�u
n
ay
d
in
,
U
n
it
a
ry

re
p
re
se
n
ta
ti
o
n
s
o
f
n
o
n
co
m
pa
ct

su
pe
rg
ro
u
p
s,
C
o
m
m
.

M
a
th
.
P
h
y
s.
9
1
(1
9
8
3
)
3
1
;

M
.
G
�u
n
ay
d
in

a
n
d
R
.J
.
S
ca
li
se
,
U
n
it
a
ry

lo
w
es
t
w
ei
gh
t
re
p
re
se
n
ta
ti
o
n
s
o
f
th
e
n
o
n
co
m
-

pa
ct

su
pe
rg
ro
u
p
O
S
p
(2
M

�
=
2
N
),
J
.
M
a
th
.
P
h
y
s.
3
2
(1
9
9
1
)
5
9
9
.

[1
2
]
S
.
F
er
ra
ra

a
n
d
E
.
S
o
k
a
tc
h
ev
,
S
u
pe
rc
o
n
fo
rm

a
l
in
te
rp
re
ta
ti
o
n
o
f
B
P
S
st
a
te
s
in

A
d
S

ge
o
m
et
ri
es
,
In
t.
J
.
T
h
eo
r.
P
h
y
s.
4
0
(2
0
0
1
)
9
3
5
[h
e
p
-
t
h
/
0
0
0
5
1
5
1
].

[1
3
]
P
.
H
es
lo
p
a
n
d
P
.S
.
H
ow

e,
O
n
h
a
rm

o
n
ic

su
pe
rs
pa
ce
s
a
n
d
su
pe
rc
o
n
fo
rm

a
l
�
el
d
s
in

fo
u
r

d
im

en
si
o
n
s,
C
la
ss
.
a
n
d
Q
u
a
n
t.
G
ra
v.
1
7
(2
0
0
0
)
3
7
4
3
[h
e
p
-
t
h
/
0
0
0
5
1
3
5
].

[1
4
]
I.
T
.
T
o
d
o
ro
v
,
M
.C
.
M
in
tc
h
ev

a
n
d
V
.B
.
P
et
k
ov
a
,
C
o
n
fo
rm

a
l
in
va
ri
a
n
ce

in
qu
a
n
tu
m

�
el
d
th
eo
ry
,
P
is
a
,
It
a
ly
,
S
c.
N
o
rm

.
S
u
p
.
1
9
7
8
.

[1
5
]
M
.
F
la
to

a
n
d
C
.
F
ro
n
sd
a
l,
R
ep
re
se
n
ta
ti
o
n
s
o
f
co
n
fo
rm

a
l
su
pe
rs
y
m
m
et
ry
,
L
et
t.
M
a
th
.

P
h
y
s.
8
(1
9
8
4
)
1
5
9
.

[1
6
]
V
.K
.
D
o
b
re
v
a
n
d
V
.B
.
P
et
k
ov
a
,
A
ll
po
si
ti
ve

en
er
gy

u
n
it
a
ry

ir
re
d
u
ci
bl
e
re
p
re
se
n
ta
ti
o
n
s

o
f
ex
te
n
d
ed

co
n
fo
rm

a
l
su
pe
rs
y
m
m
et
ry
,
P
h
y
s.
L
et
t.
B
1
6
2
(1
9
8
5
)
1
2
7
;

V
.K
.
D
o
b
re
v

a
n
d

V
.B
.
P
et
k
ov
a
,
G
ro
u
p

th
eo
re
ti
ca
l
a
p
p
ro
a
ch

to
ex
te
n
d
ed

co
n
fo
r-

m
a
l
su
pe
rs
y
m
m
et
ry
:
fu
n
ct
io
n
sp
a
ce

re
a
li
za
ti
o
n
s
a
n
d
in
va
ri
a
n
t
d
i�
er
en
ti
a
l
o
pe
ra
to
rs
,

F
o
rt
sc
h
r.
P
h
y
s.
3
5
(1
9
8
7
)
5
3
7
.

[1
7
]
S
.
M
in
w
a
ll
a
,
R
es
tr
ic
ti
o
n
s
im

po
se
d
by

su
pe
rc
o
n
fo
rm

a
l
in
va
ri
a
n
ce

o
n
qu
a
n
tu
m

�
el
d
th
e-

o
ri
es
,
A
d
v.

T
h
eo
r.
M
a
th
.
P
h
y
s.
2
(1
9
9
8
)
7
8
1
[h
e
p
-
t
h
/
9
7
1
2
0
7
4
].

[1
8
]
T
.
E
n
ri
g
h
t,
R
.
H
ow

e
a
n
d
N
.
W
a
ll
a
ch
,
A

cl
a
ss
i�
ca
ti
o
n
o
f
u
n
it
a
ry

h
ig
h
es
t
w
ei
gh
t
m
od
-

u
le
s,
in

R
ep
re
se
n
ta
ti
o
n
th
eo
ry

o
f
re
d
u
ct
iv
e
gr
o
u
p
s,
P
.C
.
T
ro
m
b
i
ed
.,
B
ir
k
h
�a
u
se
r,
1
9
8
2
.

[1
9
]
S
.
F
er
ra
ra

a
n
d
C
.
F
ro
n
sd
a
l,
C
o
n
fo
rm

a
l
�
el
d
s
in

h
ig
h
er

d
im

en
si
o
n
s,
h
e
p
-
t
h
/
0
0
0
6
0
0
9
.

[2
0
]
G
.
A
ru
ty
u
n
ov
,
B
.
E
d
en

a
n
d
E
.
S
o
k
a
tc
h
ev
,
O
n
n
o
n
-r
en
o
rm

a
li
za
ti
o
n
a
n
d
O
P
E
in

su
-

pe
rc
o
n
fo
rm

a
l
�
el
d
th
eo
ri
es
,
h
e
p
-
t
h
/
0
1
0
5
2
5
4
.

[2
1
]
B
.
E
d
en

a
n
d
E
.
S
o
k
a
tc
h
ev
,
O
n
th
e
O
P
E
o
f
1
/
2
B
P
S
sh
o
rt
o
pe
ra
to
rs

in
N

=
4
S
C
F
T
4
,

N
u
cl
.
P
h
y
s.
B
6
1
8
(2
0
0
1
)
2
5
9
[h
e
p
-
t
h
/
0
1
0
6
2
4
9
].

[2
2
]
J
.H
.
P
a
rk
,
S
u
pe
rc
o
n
fo
rm

a
l
sy
m
m
et
ry

in
si
x-
d
im

en
si
o
n
s
a
n
d
it
s
re
d
u
ct
io
n
to

fo
u
r,
N
u
cl
.

P
h
y
s.
B
5
3
9
(1
9
9
9
)
5
9
9
[h
e
p
-
t
h
/
9
8
0
7
1
8
6
].

[2
3
]
R
.
C
o
rr
a
d
o
,
B
.
F
lo
re
a
a
n
d
R
.
M
cN

ee
s,
C
o
rr
el
a
ti
o
n
fu
n
ct
io
n
s
o
f
o
pe
ra
to
rs

a
n
d
W
il
so
n

su
rf
a
ce
s
in

th
e
D

=
6
,
(0
,2
)
th
eo
ry

in
th
e
la
rg
e-
N

li
m
it
,
P
h
y
s.

R
ev
.
D

6
0
(1
9
9
9
)

0
8
5
0
1
1
[h
e
p
-
t
h
/
9
9
0
2
1
5
3
];

F
.
B
a
st
ia
n
el
li
a
n
d
R
.
Z
u
cc
h
in
i,
T
h
re
e
po
in
t
fu
n
ct
io
n
s
o
f
ch
ir
a
l
p
ri
m
a
ry

o
pe
ra
to
rs

in

D
=
3
,
N

=
8
a
n
d
D

=
6
,
N

=
(2
;0
)
S
C
F
T
a
t
la
rg
e-
N
,
P
h
y
s.
L
et
t.
B
4
6
7
(1
9
9
9
)
6
1

[h
e
p
-
t
h
/
9
9
0
7
0
4
7
];
T
h
re
e
po
in
t
fu
n
ct
io
n
s
fo
r
a
cl
a
ss

o
f
ch
ir
a
l
o
pe
ra
to
rs

in
m
a
xi
m
a
ll
y

su
pe
rs
y
m
m
et
ri
c
C
F
T

a
t
la
rg
e-
N
,
N
u
cl
.
P
h
y
s.
B

5
7
4
(2
0
0
0
)
1
0
7
[h
e
p
-
t
h
/
9
9
0
9
1
7
9
];

3
-p
o
in
t
fu
n
ct
io
n
s
o
f
u
n
iv
er
sa
l
sc
a
la
rs

in
m
a
xi
m
a
l
S
C
F
T
s
a
t
la
rg
e-
N
,
J
.
H
ig
h
E
n
er
gy

P
h
y
s.
0
5
(2
0
0
0
)
0
4
7
[h
e
p
-
t
h
/
0
0
0
3
2
3
0
]. 2
3

http://www-spires.slac.stanford.edu/spires/find/hep/www?j=CMPHA%2C91%2C31
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=CMPHA%2C91%2C31
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=JMAPA%2C32%2C599
http://xxx.lanl.gov/abs/hep-th/0005151
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=CQGRD%2C17%2C3743
http://xxx.lanl.gov/abs/hep-th/0005135
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=LMPHD%2CA8%2C159
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=LMPHD%2CA8%2C159
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=PHLTA%2CB162%2C127
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=00203%2C2%2C781
http://xxx.lanl.gov/abs/hep-th/9712074
http://xxx.lanl.gov/abs/hep-th/0006009
http://xxx.lanl.gov/abs/hep-th/0105254
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=NUPHA%2CB618%2C259
http://xxx.lanl.gov/abs/hep-th/0106249
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=NUPHA%2CB539%2C599
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=NUPHA%2CB539%2C599
http://xxx.lanl.gov/abs/hep-th/9807186
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=PHRVA%2CD60%2C085011
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=PHRVA%2CD60%2C085011
http://xxx.lanl.gov/abs/hep-th/9902153
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=PHLTA%2CB467%2C61
http://xxx.lanl.gov/abs/hep-th/9907047
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=NUPHA%2CB574%2C107
http://xxx.lanl.gov/abs/hep-th/9909179
http://jhep.sissa.it/stdsearch?paper=05%282000%29047
http://jhep.sissa.it/stdsearch?paper=05%282000%29047
http://xxx.lanl.gov/abs/hep-th/0003230


JHEP11(2001)020

[2
4
]
E
.
D
'H
o
k
er
,
D
.Z
.
F
re
ed
m
a
n
,
S
.D
.
M
a
th
u
r,
A
.
M
a
tu
si
s
a
n
d
L
.
R
a
st
el
li
,
E
xt
re
m
a
l
co
r-

re
la
to
rs

in
th
e
A
d
S
/
C
F
T
co
rr
es
po
n
d
en
ce
,
h
e
p
-
t
h
/
9
9
0
8
1
6
0
.

[2
5
]
B
.
E
d
en
,
P
.S
.
H
ow

e,
C
.
S
ch
u
b
er
t,
E
.
S
o
k
a
tc
h
ev

a
n
d
P
.C
.
W
es
t,
E
xt
re
m
a
l
co
rr
el
a
to
rs

in
fo
u
r-
d
im

en
si
o
n
a
l
S
C
F
T
,
P
h
y
s.
L
et
t.
B
4
7
2
(2
0
0
0
)
3
2
3
[h
e
p
-
t
h
/
9
9
1
0
1
5
0
].

[2
6
]
E
.
D
'H
o
k
er
,
J
.
E
rd
m
en
g
er
,
D
.Z
.
F
re
ed
m
a
n
a
n
d
M
.
P
er
ez
-V
ic
to
ri
a
,
N
ea
r-
ex
tr
em

a
l
co
r-

re
la
to
rs

a
n
d
va
n
is
h
in
g
su
pe
rg
ra
vi
ty

co
u
p
li
n
gs

in
A
d
S
/
C
F
T
,
N
u
cl
.
P
h
y
s.
B
5
8
9
(2
0
0
0
)

3
[h
e
p
-
t
h
/
0
0
0
3
2
1
8
].

[2
7
]
E
.
D
'H
o
k
er

a
n
d
B
.
P
io
li
n
e,
N
ea
r-
ex
tr
em

a
l
co
rr
el
a
to
rs

a
n
d
ge
n
er
a
li
ze
d
co
n
si
st
en
t
tr
u
n
-

ca
ti
o
n
fo
r
A
d
S
4
j7
�
S
7
j4
,
J
.
H
ig
h
E
n
er
gy

P
h
y
s.
0
7
(2
0
0
0
)
0
2
1
[h
e
p
-
t
h
/
0
0
0
6
1
0
3
].

[2
8
]
M
.
F
la
to

a
n
d
C
.
F
ro
n
sd
a
l,
O
n
e
m
a
ss
le
ss

pa
rt
ic
le
eq
u
a
ls
tw
o
d
ir
a
c
si
n
gl
et
o
n
s:

el
em

en
-

ta
ry

pa
rt
ic
le
s
in

a
cu
rv
ed

sp
a
ce
,
6
,
L
et
t.
M
a
th
.
P
h
y
s.
2
(1
9
7
8
)
4
2
1
;
O
n
D
IS

a
n
d
R
A
C
s,

P
h
y
s.
L
et
t.
B
9
7
(1
9
8
0
)
2
3
6
;
Q
u
a
n
tu
m

�
el
d
th
eo
ry

o
f
si
n
gl
et
o
n
s:

th
e
R
A
C
,
J
.
M
a
th
.

P
h
y
s.
2
2
(1
9
8
1
)
1
1
0
0
;
Q
u
a
rk
s
o
r
si
n
gl
et
o
n
s?
,
P
h
y
s.
L
et
t.
B
1
7
2
(1
9
8
6
)
4
1
2
.

[2
9
]
S
.
F
er
n
a
n
d
o
,
M
.
G
�u
n
ay
d
in

a
n
d
S
.
T
a
k
em

a
e,

S
u
pe
rc
o
h
er
en
t
st
a
te
s
o
f
O
S
p
(8

�
j2
N
),

co
n
fo
rm

a
l
su
pe
r�
el
d
s
a
n
d
th
e
A
d
S
7
=
C
F
T
6
d
u
a
li
ty
,
h
e
p
-
t
h
/
0
1
0
6
1
6
1
.

[3
0
]
J
.A
.
H
a
rv
ey

a
n
d
G
.W

.
M
o
o
re
,
O
n
th
e
a
lg
eb
ra
s
o
f
B
P
S
st
a
te
s,

C
o
m
m
.
M
a
th
.
P
h
y
s.

1
9
7
(1
9
9
8
)
4
8
9
[h
e
p
-
t
h
/
9
6
0
9
0
1
7
].

[3
1
]
A
.
G
a
lp
er
in
,
E
.
Iv
a
n
ov
,
S
.
K
a
li
ts
y
n
,
V
.
O
g
ie
v
et
sk
y
a
n
d
E
.
S
o
k
a
tc
h
ev
,
U
n
co
n
st
ra
in
ed

N
=

2
m
a
tt
er
,
Y
a
n
g-
M
il
ls
a
n
d
su
pe
rg
ra
vi
ty

th
eo
ri
es

in
h
a
rm

o
n
ic

su
pe
rs
pa
ce
,
C
la
ss
.

a
n
d
Q
u
a
n
t.
G
ra
v.
1
(1
9
8
4
)
4
6
9
.

[3
2
]
P
.S
.
H
ow

e,
A
sp
ec
ts
o
f
th
e
D

=
6
,
(2
,0
)
te
n
so
r
m
u
lt
ip
le
t,
P
h
y
s.
L
et
t.
B
5
0
3
(2
0
0
1
)
1
9
7

[h
e
p
-
t
h
/
0
0
0
8
0
4
8
].

[3
3
]
P
.S
.
H
ow

e,
G
.
S
ie
rr
a
a
n
d
P
.K
.
T
ow

n
se
n
d
,
S
u
pe
rs
y
m
m
et
ry

in
si
x-
d
im

en
si
o
n
s,

N
u
cl
.

P
h
y
s.
B
2
2
1
(1
9
8
3
)
3
3
1
.

[3
4
]
E
.
B
er
g
sh
o
e�
,
E
.
S
ez
g
in

a
n
d
A
.
V
a
n
P
ro
ey
en
,
S
u
pe
rc
o
n
fo
rm

a
l
te
n
so
r
ca
lc
u
lu
s
a
n
d

m
a
tt
er

co
u
p
li
n
gs

in
si
x-
d
im

en
si
o
n
s,
N
u
cl
.
P
h
y
s.
B
2
6
4
(1
9
8
6
)
6
5
3
.

[3
5
]
A
.
G
a
lp
er
in
,
E
.
Iv
a
n
ov

a
n
d
V
.I
.
O
g
ie
v
et
sk
y,
G
ra
ss
m
a
n
n
a
n
a
ly
ti
ci
ty

a
n
d
ex
te
n
d
ed

su
-

pe
rs
y
m
m
et
ri
es
,
S
o
v.

P
h
y
s.
J
E
T
P
L
et
t.
3
3
(1
9
8
1
)
1
6
8
[Z
h
.
E
ks
p
.
T
eo
r.
F
iz
.
3
3
(1
9
8
1
)

1
7
6
].

[3
6
]
P
.J
.
H
es
lo
p
a
n
d
P
.S
.
H
ow

e,
A
n
o
te

o
n
co
m
po
si
te

o
pe
ra
to
rs

in
N

=
4
S
Y
M
,
P
h
y
s.
L
et
t.

B
5
1
6
(2
0
0
1
)
3
6
7
[h
e
p
-
t
h
/
0
1
0
6
2
3
8
].

[3
7
]
K
.
S
y
m
a
n
zi
k
,
O
n
ca
lc
u
la
ti
o
n
s
in

co
n
fo
rm

a
l
in
va
ri
a
n
t
�
el
d
th
eo
ri
es
,
L
et
t.
N
u
o
vo

C
im

.

3
(1
9
7
2
)
7
3
4
.

[3
8
]
J
.H
.
P
a
rk
,
N

=
1
su
pe
rc
o
n
fo
rm

a
l
sy
m
m
et
ry

in
4
-d
im

en
si
o
n
s,

In
t.
J
.
M
od
.
P
h
y
s.
A

1
3
(1
9
9
8
)
1
7
4
3
[h
e
p
-
t
h
/
9
7
0
3
1
9
1
];

H
.
O
sb
o
rn
,
N

=
1
su
pe
rc
o
n
fo
rm

a
l
sy
m
m
et
ry

in
fo
u
r-
d
im

en
si
o
n
a
l
qu
a
n
tu
m
�
el
d
th
eo
ry
,

A
n
n
.
P
h
y
s.
(N

Y
)
2
7
2
(1
9
9
9
)
2
4
3
[h
e
p
-
t
h
/
9
8
0
8
0
4
1
].

2
4

http://xxx.lanl.gov/abs/hep-th/9908160
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=PHLTA%2CB472%2C323
http://xxx.lanl.gov/abs/hep-th/9910150
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=NUPHA%2CB589%2C3
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=NUPHA%2CB589%2C3
http://xxx.lanl.gov/abs/hep-th/0003218
http://jhep.sissa.it/stdsearch?paper=07%282000%29021
http://xxx.lanl.gov/abs/hep-th/0006103
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=LMPHD%2CA2%2C421
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=PHLTA%2CB97%2C236
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=JMAPA%2C22%2C1100
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=JMAPA%2C22%2C1100
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=PHLTA%2CB172%2C412
http://xxx.lanl.gov/abs/hep-th/0106161
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=CMPHA%2C197%2C489
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=CMPHA%2C197%2C489
http://xxx.lanl.gov/abs/hep-th/9609017
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=CQGRD%2C1%2C469
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=CQGRD%2C1%2C469
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=PHLTA%2CB503%2C197
http://xxx.lanl.gov/abs/hep-th/0008048
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=NUPHA%2CB221%2C331
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=NUPHA%2CB221%2C331
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=NUPHA%2CB264%2C653
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=JTPLA%2C33%2C168
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=ZETFA%2C33%2C176
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=ZETFA%2C33%2C176
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=PHLTA%2CB516%2C367
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=PHLTA%2CB516%2C367
http://xxx.lanl.gov/abs/hep-th/0106238
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=IMPAE%2CA13%2C1743
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=IMPAE%2CA13%2C1743
http://xxx.lanl.gov/abs/hep-th/9703191
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=APNYA%2C272%2C243
http://xxx.lanl.gov/abs/hep-th/9808041

