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Simplicity of Mellin amplitudes for AdS; x S3
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The spectrum of half-Bogomol'nyi—Prasad—Sommerfeld (BPS) single-particle operators of the D1-D5
system in the supergravity regime is dual to the spectrum of Kaluza-Klein modes of tensor and graviton
multiplets in AdS; x S. We present simple formulas for all four-point tree-level correlators of scalar half-
BPS primary operators in the spectrum, and in particular, we bootstrap the four-point correlator of the
graviton multiplet for all KK levels. A key insight of our approach is the use of generalized Mellin space,
and a decomposition of the correlators into distinct subsectors each one characterized by different on shell
constraints among the Mellin variables. The resulting Mellin amplitudes involve a small set of building

blocks with manifest properties under a six-dimensional symmetry.
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Introduction. Pulling the strings of gravity in AdS/CFT
depends greatly on the ability to compute boundary corre-
lation functions, especially in those superconformal field
theories (SCFT) that have a weakly coupled gravitational
dual. A paradigmatic example is that of A" = 4 super Yang-
Mills (SYM); in the regime where the theory is dual to
supergravity on AdSs x S° all four-point correlators that
describe tree-level scattering of Kaluza-Klein (KK) modes
of the type IIB graviton are known in closed form thanks to
the bootstrap approach pioneered in [1,2]. In this paper we
extend these results to the D1-D5 system dual to AdS; x S*
in the supergravity regime, which is another paradigmatic
example of AdS/CFT considered in the seminal paper [3].
Following the bootstrap approach, and previous work done
in [4-10], our main purpose is to determine all tree-level
half-BPS scalar four-point correlators in this theory.

The most novel and relevant aspect of the D1-D5 system
is the fact that the spectrum of half-BPS primary operators
consists of two distinct multiplets; the tensor multiplets

“Contact author: faprile@ucm.es

“Contact author: connorbehan @ictp-saifr.org
*Contact author: rs.pitombo@unesp.br
SContact author: michelesa@ntu.edu.tw

Published by the American Physical Society under the terms of
the Creative Commons Attribution 4.0 International license.
Further distribution of this work must maintain attribution to
the author(s) and the published article’s title, journal citation,
and DOI. Funded by SCOAP’.

2470-0010/2025/112(6)/L061902(8)

L061902-1

and the graviton multiplets. These are coupled to each
other, and as a result, there are three types of four-point
correlators that one could consider. The earliest studies
focused on KK correlators of tensor multiplets showing
that these can be organized into a single correlator of 6D
scalar fields [4-6], closely resembling the structure that
[11] found in AdSs x S°. However, the 6D origin of the
scalar primary operators in the graviton multiplets is a self-
dual three-form [7], rather than a scalar field. Dealing with
the polarizations of this three-form introduces several
challenges. For example, the mixed tensor-graviton corre-
lators can be given in a 6D conformally covariant way [7],
but the explicit expressions [9] for all KK Ilevels are
unwieldy, and therefore a similar approach has not been
attempted for the four gravitons correlators.

The rigorous bootstrap approach of [10] yields explicit
results for infinite families of graviton correlators, that could
not be obtained otherwise, and therefore solves the problem
of generating results for the graviton correlators. However,
the bootstrap approach does not automatically give a
formula with explicit dependence on the KK level, since
the latter have to be specified on a case-by-case basis, and a
bottleneck of this approach is the fact that the number of
Witten diagrams needed to build the ansatz for the correlator
grows fast with the KK levels, making the computation
unfeasible. Thus, in order to organize the output, and prove
the result for all KK levels, there is really the need for an
additional principle. We shall see that this principle is
naturally found when the correlators are written in
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generalized AdS; x S? Mellin space, a version of Mellin
space where both anti—de Sitter (AdS) and S are on the same
footing.

First of all, Mellin space has long been recognized to be
a powerful tool for studying holographic correlators
[12,13], owing to the fact that, under a properly defined
Mellin transform, a holographic correlator is dual to an
amplitude whose structure makes the flat-space limit
manifest [13]. Following [8,14—-16], we will consider a
generalization of Mellin space that includes a discrete
Mellin transform on the R-symmetry coordinates, leading
to the notion of an AdS; x S* Mellin amplitude. In this
setting the flat-space limit can be uplifted to 6D, by the
same argument as in [14]. The AdS; x S? Mellin ampli-
tude, which generically depends on all Mellin variables
and the KK levels, therefore encodes a 6D flat-space
amplitude. Then, a symmetry enhancement takes place in all
cases in which the AdS; x S® Mellin amplitude only
depends on those combinations of variables that reorganize
into 6D Mandelstam invariants. This special feature of the
amplitude trivializes the dependence on the KK levels.
Crucially, even when the symmetry enhancement is
approximate, it still serves as an organizing principle for
an otherwise increasingly complex bottom-up ansatz of
Witten diagrams. Making the 6D symmetry manifest is the
basic idea that we shall exploit to organize the scalar
correlators of the D1-D5 system. The result for the four
tensor correlators [4—-6] was given in [8]. Here we will
consider the cases of the mixed tensor-graviton correlators
and the four graviton correlators, since so far, in both these
cases, the existing formalism to write down these correlators
does not make both the symmetries and the KK level
dynamics manifest.

Our main result in this letter is to demonstrate the
simplicity of the three scalar types of single particle
correlators of the D1-D5 SCFT, in AdS; x S?, by providing
explicit and compact expressions for all KK levels, in
particular, the complete four-point graviton correlators.

Four-point correlators. In the D1-D5 SCFT, dual to type
IIB string theory on AdS; x S® x M, we will denote
the primary operators dual to gravitons by &, where p
is the KK level. The number of tensor multiplets arising
from the reduction of R fields is equal to the Hodge
number A'! of M. There is also one from NS fields, which
is on the same footing in supergravity (SUGRA), so we
will denote these primary operators by sﬁ, where i is a
fundamental SO(h''+1) index. Note that M = T* has
h''! =4 and leads to (2, 2) SUGRA while M = K3 has
h'! = 20 and leads to (2, 0) SUGRA. This paper will be
specific to K3, closely following the approach of [6,10]
that made use of the (2, 0) three-point couplings from [17].
However, we expect that similar results hold for 7* as well.
In particular, the extra supersymmetry in (2, 2) forces one

of the tensor multiplets [18] to have the same tree-level

amplitudes of the (2, 0) theory [20], and therefore, as

discussed in [5], this leads to agreement of four-point

functions when all SO(h!'"! + 1) indices are the same.
The correlators we will study are

i I3 i4>

<s;|SP2sP3SP4 <S;|Sll7226p36p4> (1)

and

<61710P201730174>‘ (2)

An operator is inserted at spacetime coordinates, x;, X;, and
is specified by R-symmetry SU(2), x SU(2), spinors
(y') ()‘) Cross ratios x, X, v, y, are defined by

_ X12X34
x = 212734

_ Y12Y34 (3)
X13X24 ’

Y13Y24 ’

with x;; = x; — x;, y;j = y; — ¥, and X, y defined similarly.

Superconformal symmetry implies that correlators with
external half-BPS scalar fields @, such as (1) and (2), can
be written in the form [8,21],

(@D D3Dy) =k + (x—y)f + (X=F)f+ (x—y)(X—F)H.
4)

where k is constant in the cross ratios, f, f are single-
variable functions determined by protected three-point
couplings, for example through the chiral algebra twist
discussed in [6], and the reduced correlator H is a two-
variable function that splits into a plus and a minus sector,

H = X133y 1355 [ H (63, v5) + (5)
—(x = %)y = Ity (5] (6)

with xizj = x;;X;; and y%i = y;;y;;- The reduced correlators
H* are symmetric functions of both x, X and y, . However,
unlike higher-dimensional CFTs such as N' =4 SYM in
4D, only the simultaneous exchange of x < X, y <y
leaves the full correlator invariant. See again (4)—(6).

In the supergravity regime, the leading O(1) contribu-
tions—in the large central charge ¢ expansion—are dis-
connected two-point functions, when they exist. These can
be rearranged into the form dictated by superconformal
symmetry, thus giving a contribution to k, f, f and H*. In
general, free-type contributions have a vanishing Mellin
transform and we will not consider them further.

Generalized mellin space: We are interested in the tree-level
connected O(1/c) contribution to H*, and we will present
results using the Mellin transform,
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Hi

P1:P2:P3.P4

= Idﬁ/\/li(ﬁij, :VijQP17P2vP3a P4)7 (7)

5

with the AdS; x S* integration “measure” defined by

+ico dsdt 2%, 2%, F[—.’S\'l]
ds = XUy L T 8
Yose s f e S

v

The Mellin variables are symmetric §;; = §j;, §;; = §;, off-
diagonal, §; = §;; =0, and constrained by “on shell”
relations that depend on p; and have the form,

4
E Sij = Pi— Js,
J=1

where Jg, 9aqs €N. Solving the constraints gives four
independent variables, conjugate to the cross ratios. We
shall call s and 7 the independent variables in the §;;, and §
and 7 those in the 5;;. See (8).

We will always work with fixed values of s,

4

E Sij =

J=1

—Pi — Oadss (9)

5AdS =1 for HJr, 5AdS =2 for H~. (10)
Regarding o5, we will fix it a posteriori and add this
information to the symbol defined in (8). This is a crucial
novelty of our formalism, and is motivated by the idea of
simplifying the dependence on the R-symmetry variables in
the Mellin amplitude. To see how, let us recall that H* are

by construction polynomials in the ylzj This polynomiality
shows up in the measure as a consequence of the fact that
the ['[5;; 4+ 1]~ vanish unless 5;; > 0 [which also shows
that the sum (8) can be kept unbounded]. Then, because
$;; 2 0, the corresponding on shell constraints in (9) imply
that unless p; > &g there is no contribution to the Mellin
amplitude. Thus, the value of 65 can be used as a knob to
stratify the (numerator of the) Mellin amplitude in the
R-symmetry variables. Note however that superconformal
symmetry, see (4)—(6), gives from the start that o5 > 1 for
H" and 65 > 2 for H~. We shall see that 55 = 1, 2, 3 are the
values that we need.

Boldface variables and 6D symmetry: A set of variables
that will feature a special role are the boldface variables
defined via

Sij = 8i; + 8453

D sy =, (11)

where 6 = d,45 + 0g. Note that since the constraints do not
depend on the p;, there is really only one bold variable in
each channel, as for scattering amplitudes,

S=s;p=S3, t=s=S3 uU=sp=sy, (12)
with s +t 4+ u = —§. A corresponding 6D Mellin trans-
form in these variables is defined by using the measure,

75 dts = ]f %<z%2z%4>s<z%4z%3>‘<z%3z%»“F[—sPF[—tPF[—uP, (13)

where z}; = x7; — y7; is now a 6D distance.

The AdS; x S® measure (8) and the 6D measure (13) are
closely related. In particular, for any AdS; x S Mellin
amplitude that depends only on boldface variables, the KK
reduction from 6D to AdS; x S* is implemented by the
following identity:

> Id&/\/l(s,t) = fde(s,t), (14)

pi20s 7

which holds as an expansion in the y,zj This shows that if an

AdS; x S* Mellin amplitude depends only on boldface
variables, then it corresponds to a 6D conformal integral.

Before presenting results for (6, 6,,0,.0,,), our first
goal in the next sections will be to recast the known
correlators [5-7,9] as AdS; x S* Mellin amplitudes. The
result for (sh 572 55 5% ) was given in [8], and since its 6D
origin is a scalar amplitude the rewriting follows

|
immediately from the identity (14). This story is analogous
to AdSs x S° [11]. Instead, the rewriting for the tensor—
graviton correlators (57 52 & »,0p,) is new. For the latter we
expect interesting modifications, in addition to (14),
because the 6D origin is not a scalar amplitude.

Tensor correlator. The four-tensor correlators are the
simplest. For the plus-type correlators [8] found that

Hpowt = i d§ M (15)
ij'i/:pi_l

with the Mellin amplitude

o 5i,i25i3i4 5i1i45i2i3 51‘11‘351'21'4
Ml — — — , (]6)
s+ 1 t+1 u+1

L061902-3



APRILE, BEHAN, PITOMBO, and SANTAGATA

PHYS. REV. D 112, L061902 (2025)

where s + t + u = —2. See Supplemental Material Sec. I
[22] for the normalization we use. The 6D symmetry in (15)
and (16) is completely manifest, since the amplitude
depends only on bold variables. Using identity (14) we find

ZH2i2i3i4;+ _ fdﬂ(szMi‘izim' (17)

pixl

This shows that the KK tower of correlators in (15)
originates from a 6D correlator of dimension 6 = 2 scalar
fields, as this is precisely the value appearing in the on shell
constraints for the boldface variables.

The H~ correlators vanish at this order. This can be
shown both from the bootstrap [6,10] and from the Heavy-
Heavy-Light-Light (HHLL) limit of [5]. From 6D it is also
clear that it is not possible to construct a tree-level scalar
function of the z%j that gives (x — X)(y — ¥). Nevertheless,
the disconnected contributions to the minus sector are
nontrivial, and similarly loop contributions.

Tensor-graviton correlator. The mixed tensor-graviton
correlator was obtained in 6D notation in [7]. The scalar
primaries in the graviton multiplets are KK modes of a self-
dual three-form with polarizations projected appropriately.
The bootstrap approach [10] gives results in agreement
with the 6D derivation, thus providing conclusive evidence
for the higher-dimensional symmetry.

Since the flavor symmetry is fully diagonal in this case,
we will consider

HiIP = s 18
P )4

and present results for H* using generalized Mellin space.

In the Supplemental Material Sec. III [22] we explain how

to go from the 6D formula of [7] to our new formula.
The minus-type correlator reads

M, = I A5 M, (19)
Z/ 3ij=pi—2

with the Mellin amplitude
|

Hi =

ij;j:P[—l Z/-fi_/:[’i—z

1
s+ 1)(t+D(u+1)

Mstu = (20)

where s + t + u = —4. Interestingly, despite the fact that
the mixed correlator is only invariant under the exchange
of points 1 <2 or 3 <4, the Mellin amplitude in
(20) exhibits full crossing symmetry as function of
s, t,u. Moreover, it is the same function that appears in
AdSs x S° [14]. To understand why let us recall that the
superconformal block expansion of all correlators with
external half-BPS scalar primaries, (4), when restricted to
the H~ sector, is identical to that of ' =4 SYM in the
long sector [8,10]. This suggests that if a resummation like
(14) exists for the minus-type correlators, it is likely to
involve the same functions as in NV = 4 SYM, and indeed
this is what we found,

SH; = s M (1)

pi2

We emphasize that the origin of this result is six-dimen-
sional, and is a consequence of the fact that the 6D origin
of H, is not a scalar amplitude. In particular, the 6D result

of [7] not only generates the amplitude in (20), but the
full result xf;x3,y}3y3,(x — X)(y — y)H,,, including the
prefactors!

A new formula for the plus-type correlator: These corre-
lators appear from the start to be nontrivial because the
three-form polarizations give structure to the numerator of
the amplitude. This is evident in the way the result is
derived from 6D [7][(4.1)]. The crucial idea is to organize
this structure in terms of a convenient set of variables,

2
Yij

5 -
ij

yis (22)

N

Our expectation is that poles in the boldface variables can
only be accompanied by the y%j themselves or by the 6D
“propagators” yizj / zlzj which can be understood as oper-
ators acting on scalar Mellin amplitudes in 6D. As a result
we find that H* is naturally stratified over different
R-symmetry factors, and given by

P I d‘e%ls + I dg(Y%zy%4%2s + ythu + thxu + yuM.s‘t) - I dg(yzlt3y£214 (y - )_;)zMxtu)v

Z/§5/=p"_3
(23)

with Y, = (y}33, — Y3357, — ¥hy34), and Vg, Y, defined similarly, and the new generalized Mellin amplitudes defined as

follows. First,

L061902-4
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2f34
M, = , 24
1s S+1 ( )
with
pitpi=1 \* pitpi-1
fijz(+_sij> —Tj- (25)
Then,
2
= 26
%Zs S+1 ( )
(313 + 304+ 1)
My=-—-—"""—= 27
(s D)(t+1) (27)
(514 + 33+ 1)
Msu:—’ 28
‘ (s+1)(u+1) (28)
hy k) 1

t+Du+1)

where s + t + u = —3. Finally, M, is the same as in (20)
with the same on shell constraints, s + t + u = —4. Note
that _yélt3y42‘4(y _5))2 = ysyt + ysyu + ytyu'

Our formula (23) is nontrivial, and what is crucial is that
the §-type Mellin variables satisfy different on shell
constraints in correspondence of the different R-symmetry
structures. Before moving on to the four-graviton correla-
tor, we wish to emphasize some features of our result. First,
much like the minus sector, the part containing simulta-
neous poles, namely M, and (), M, + crossing), are
fully crossing symmetric. Another interesting property is
that the correlator automatically vanishes when p; = 1 or
ps =1, in agreement with the fact that the KK tower

|

Hy =

Z_/ 5i=pi—1 Z/- 3i=pi—2

+ i dg(y?2y§4M3S + CI‘OSSiIlg + dgyél‘3y42‘4 (y - }_7)2./\/15;“),

Zj 5ij=pi—3

where M;, M, M, and M, are the same as in (20),
(27)—(29), and the new generalized Mellin amplitudes are

_ _8f12f34

M v b
s s+1

(34)

where f;; was defined already in (25), then

i d§(M, + crossing) + I ds(y3,y3, My, + crossing + d,Y, M + crossing)

associated to the graviton starts from p; =?2. When
p1 = p» = 1, the amplitude becomes proportional to ﬁ,
thus taking the same form as the s-channel contribution to
the four-tensor amplitude, as pointed out in [10]. Finally,
the subamplitude .#; explicitly breaks a certain Z,

symmetry. We will come back to this later on.

Graviton correlator. Let us now consider the graviton
correlators, for which the results here are new, and so far
there is no 6D derivation. Inspired by the tensor-graviton
results and guided by explicit results obtained using the
bootstrap [10], which we recall in the Supplemental
Material Sec. II [22], we were able to derive a closed-
form expression for all KK levels. As we are going to see in
a moment, the structure is remarkably similar to the tensor-
graviton correlator.

Minus-type correlator: The minus sector is

H, =d, (30)

I ds My,

Zj K'ij:pi_z

where M, is exactly the same as (20), as suggested by the
same argument used for the mixed tensor-graviton corre-
lator, and the new normalization factor is given by

dﬁ = Z(pzz - 1)'

1

(31)

Plus-type correlator: The plus sector exhibits the same
structural decomposition as the tensor-graviton correlator.
Once again, the key observation is that the Mellin ampli-
tude naturally splits into distinct subamplitudes, each one
accompanied by a different prefactor:

(32)
(33)
|
YIRS | o g
MZ‘Y:8f12+f34+S12+S34+ 22:1’1’ (35)
s+ 1
and finally
8
Ms, = — . 36
= (36)
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As before, the on shell relations are different depending on
the subamplitude. Note again that the correlators automati-
cally vanish unless p; > 2.

Properties of the amplitudes. Taking a closer look at our
results we see that all three types of amplitudes have striking
features. Firstly, all poles are given in boldface variables.
Secondly, all amplitudes depend on a small set of building
blocks; the subamplitudes contributing to simultaneous
poles, M, and (),M,, + crossing), that appear in both
the mixed tensor-graviton correlators (23) and the four
graviton correlators (32) and (33), with the only difference
given by the numerical factor d, in (31), and the amplitudes

contributing to single poles. The latter, .#,, .#,,, and
My Moy, M3y, a = s, t, u, despite depending on the type
of correlator, still follow a simple pattern.

The fact that all poles appear in boldface variables has a
simple explanation from 6D; it follows from the structure
of the propagators, see e.g., identity 1, 2, 3 of Sec. IIl in the
Supplemental Material [22]. From AdS; x S3, a similar
conclusion follows from considering the large p limit [14],
where p;/n is fixed with n —» oo. In this limit the measure
(8) has a saddle point where §;;/n and 5;;/n are finite and
recombine to become the 6D Mandelstam invariants of
four (massless) geodesics meeting at a point. Thus
Sfat + tia + Wy = 0, with the AdS; x S* Mellin ampli-
tude encoding a 6D flat-space scattering amplitude. Now,
if M(5;;,3,;; p) has a tree-level pole, say in the s-channel,
this must become s, = 0 in the large p limit. However,
s = constant is the only possible deformation. Same for
the ¢ and u channel poles. Besides this, M2 is a scalar
amplitude in 6D, therefore the large p limit fixes it
completely at tree level. Instead, both (sp 57,6,.06,.) in
(23) and (0, 0,,06,06p,,) in (32) and (33) have more
structure, and various subamplitudes have nontrivial
numerators. In view of the flat-space amplitudes of [20],
it would be very interesting to revisit the large p limit in
these cases, and also, derive (32) and (33) from 6D.

Z,-symmetry: Regarding the constructability of the sub-
amplitudes, and their numerators, there is a symmetry that
one might use. To begin with, note that the AdS; x S3
measure (8) is invariant under variations of the charges p;
such that the values p; + p; swap in a given channel. Take
the s-channel Gamma functions, for example, after solving
the on shell constraints (9) one finds
I

11 F[1+ij = 11

ij=1234 il tiaa T+ P52 4 5)

F[Pi;’pj _ S] (37)

[T [

If the values of p| + p, and p; + p4 swap, the rhs of (37)
is invariant, and if at the same time the other values of
pi + pj do not change, then the measure is invariant. In
terms of the §;; variables this is the Z,-symmetry,

$12 <> 334, 812 © 834, ¢y < —c5,  (38)
where ¢, = PP22Pi=P A concrete case to have in mind is
p=1k+1Lk+1,k=1k+1} and p = {k, k, k k +2}.
Analogous considerations apply to the # and u channels, but
note that this symmetry is not crossing symmetry [16,23].
To see what combination of p; is invariant it is useful to
write them in terms of c¢,, ¢, c,, 2= W. For
example, d, in (31) is quadratic and therefore invariant

in all three channels. Now, a Mellin amplitude that depends
only on boldface variables is obviously invariant under the
Z,-symmetries of the measure. This is the case for M#125%,
for A 5, Ms,, M3,, Ms,, and for M,,, M, M,,,, M,.
In particular, all subamplitudes contributing to simultaneous
poles are invariant. The question is more subtle in the
presence of f;;. However, My, M,,, M,, are Z,-sym-
metric, as follows from the fact that no degree-2 polynomial
can be invariant under crossing while breaking the
Z,-symmetry. In contrast, a single f;; or a product
fijfu of degree 4, are not invariant. Consequently, .7
and M,,, M,,, M,, fail to be invariant. Thus, the
sub-amplitudes contributing to simple poles with no
R-symmetry factor are the only symmetry breaking terms.

Summary and outlook. We studied tree-level four-point
correlators of the chiral primary operators si, and ¢, of the
D1-D5 SCFT, in the supergravity regime, in the tensor and
graviton multiplets, respectively. For all three types of
correlators we have shown that the AdS; x S* Mellin space
formalism, together with the idea of reducing the Mellin
amplitude to a set of building blocks with given on shell
constraints, dramatically simplifies their structure. This, and
additional results from the bootstrap, has led us to the
complete determination of (¢, 6,,,6,.0,,) in (32) and (33).
Remarkably, all three types of correlators are given by
simple formulas with manifest properties under a 6D
symmetry.

While the existence of the 6D symmetry is not new, it was
not understood how to make both symmetries and the KK
level dynamics manifest. The first purpose of our work has
been to establish a formalism that allows to do so. In
particular, our approach reduces the bootstrap problem to an
overconstrained problem allowing a rigorous proof of all
our results, thus going beyond state-of-the-art. We believe
that our formalism will be useful in other studies, and we list
some future directions: the study of correlators with vector
fields that sit in the same 6D three-form field as the o ,; the
unmixing of long double-particle operators and the use of
unitary methods as starting point to develop a bootstrap
program at loop level, as done in higher-dimensional cases
[11,24-26]; the study of correlators with multi-particle

operators built out of the si, [27,28] and/or the Cp the
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relation between K3 and T* compactifications, motivated by
a possible generalization to AdS of the flat-space SUSY
reduction (2,2) — (2,0) in [20]; and lastly, the study of
stringy corrections, generalizing the progress made in [19].

Finally, it would be interesting to turn our attention to
the 4D N =2 SCFT in [29] dual to AdSs x S® whose
spectrum contains both gluon and gravitational fields. The
KK flavor currents from the gluons, analogous to the si,
from the tensors, sit in an 8D scalar field. Their correlators
are known in terms of generalized Mellin amplitudes at
four-points tree-level [29,30], in the @ expansion [31], and
at five points [32]. The striking relation of these ampli-
tudes with their flat-space counterparts has shed light on
BCJ and double-copy relations in AdS [30,33]. Similar
results for gravitons are not yet known and are compli-
cated by the fact that the A = 2 stress tensor is typically
exchanged together with infinitely many long multiplets
[34-36]. Instead, one might start with SU(2) flavor

current multiplets analogous to ,. Progress computing
their correlators was recently made in [37].
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