FINITE W-SUPERALGEBRAS AND TRUNCATED SUPER
YANGIANS

YUNG-NING PENG

ABSTRACT. Let Yn‘; In be the super Yangian of general linear Lie superalgebra
for gl,,,,- Let e € gl,,,¢ be a “rectangular” nilpotent element and W, be the
finite W-superalgebra associated to e. We show that Yfﬁ/ln is isomorphic to W,.

1. INTRODUCTION

The connection between Yangians and finite W-algebras of type A was first no-
ticed by mathematical physicists Briot, Ragoucy and Sorba in [17, 4] under some
restrictions, and then constructed in general cases by Brundan and Kleshchev ex-
plicitly in [3]. In this way, a realization of finite W-algebra in terms of truncated
Yangian is obtained, and this provides a useful tool for the study of the represen-
tation theory of finite W-algebras. In this note, we establish such a connection
between finite W-superalgebras and super Yangians of type A where the nilpotent
element e is rectangular (cf. §3 for the precise definition).

Let Yi,)n be the super Yangian for gl,,,, and Yrﬁ|n be the truncated super Yan-
gian of level ¢ for some non-negative integer /. Our main result is that there
exists an isomorphism of filtered superalgebras between Ynﬁ‘n and W,, the finite
W-superalgebra associated to a rectangular e € gl,,4,,. Such a connection was
firstly obtained in [6]. In this article, we provide a new proof in a different ap-
proach, which is similar to [3].

In a recent paper [2], such a connection between the super Yangian Yi; and the
finite W-superalgebra associated to a principal nilpotent element e is obtained. In
particular, the specialization of our result when m = n = 1 coincides with the
special case in [2] when e is both principal and rectangular.

2. SUPER YANGIAN Y, AND ITS TRUNCATION Yrﬁ

In

Let m and n be non-negative integers. Let b be an -0 sequence of g, intro-
duced in [8, 13, 7]. To be precise, b is a sequence consisting of exactly m ¢’s and
n €'s, both indistinguishable. For example, dedee is such a sequence of gly;.

Note that the set of such sequences is in one-to-one correspondence with the
classes of the simple systems of gl,,,, modulo the Weyl group action, and each
€-0 sequence b gives rise to a distinguished Borel subalgebra, which will be also
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denoted by b. In particular, the sequence b* :=¢§...0€...€ corresponds to the
standard Borel subalgebra consisting of upper triangular matrices.

Remark 2.1. Contrary to the gl, case, there are many inequivalent simple root
systems and hence many inequivalent Dynkin diagrams for gl,,,,. It is also true
that each e-0 sequence corresponds to exactly one of the Dynkin diagrams. As an
example, the following are two inequivalent Dynkin diagrams for gl,; (equivalently,
slyj3), where their corresponding simple systems and e-d sequences are listed:

b = b5 = ddeee b = dedee
M)
O—®—O O —&—&—O
61 — 2 0o — €1 €1 — €2 €2 — €3 01 — €1 €1 — 02 02 — €9 €3 — €3

Here () denotes an even simple root, Q) denotes an odd simple root, J; and €; are
elements of h* sending a matrix to its i-th and (24 j)-th diagonal entry, respectively.
Such a phenomenon can also be observed in other types of Lie superalgebras. We
refer the reader to [9, 7] for the detail.

For each 1 < i < m + n, define a number |i| € Z,, called the parity of 7, as
follows: B

i = 0 if the 4-th position of b is 9, (2.1)

" | 1 if the i-th position of b is e. '

For a given b, the super Yangian Y, (cf. [14]) is the associative Z,-graded

algebra (i.e., superalgebra) over C with generators
{{11<ij<menr =1}, (2.2)

subject to certain relations.

To write down the relations, we firstly define the parity of tg) to be |i| + |j|, and
(r)
t

. is called an even (odd, respectively) element if its parity is 0 (1, respectively).

The defining relations are
") AT
T S il 171412 1 t r4+s—1—t r4+s—1—t t
(137t ) = (=)L Z (thj tik — 1ty tik)’ (2.3)
=0
where the bracket is understood as the supercommutator. By convention, we set
In the case when m = 0 or n = 0, it reduces to the usual Yangian. The generators
in (2.2) are called the RTT generators while the relations (2.3) are called the RTT
relations. As in the case of gl,,,, Y, are isomorphic for all b. Note that the
original definition in [14] corresponds to the case when b = b,
For all 1 <i,5 < m + n, we define the formal power series

tij (U) = th(;)ufr

r>0
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It is well-known (cf. [14]) that Y}, is a Hopf-algebra, where the comultiplication
A Yo = Yo ® Yo is defined by

r m-+n

=N et (2.4)

s=0 k=1

and one has the evaluation homomorphism ev : Yy, — U(gl,,,,) defined by

ev (t”(u)) = 0;; + (—1)|i|ei,j, (2.5)

where e; ; denotes the elementary matrix in gl,,,,,.

Definition 2.2. Let £ be a non—negative integer and I, be the 2-sided ideal of Y,

generated by the elements {t ]1 <i,j <m+mn,r > {}. The truncated super
Yangian of level £, denoted by Ym|n, is defined to be the quotient Y,/ 1.

Note that Y,,,, I, and the quotient Yém are all independent of the choice of

b. The image of tg) in the quotient Y‘; will be denoted by #r

identified with certain element dependlng on b later; see (4.5).
Define k; = ev, and for any integer ¢ > 2, we deﬁne the following homomorphism

i b, since it will be

{—copies

Ky := (€V® e ® eV) Ae ! : m|n — U(g[ (26)

m\n) )
then we have
)= Y Do (FpiEReeleniens e (2)
1<s1<<8r <l 1<it,eenyir—1<M~4n
where egsj] = 186D @ e, @ 19¢9),
The following proposition is a PBW theorem for quqn and Y.

Proposition 2.3. [10, Theorem 1] Let xy, Iy be as above.

(1) The kernel of k; is exactly I,.
(2) The set of all supermonomials in the elements of Yrﬁ‘n

&%Hﬁaj§m+m1§r§4

taken in some fized order forms a basis for Yz‘n

(3) The set of all supermonomials in the elements of Y
ﬁ9u§@j§m+nwz1}
taken in some fized order forms a basis for Yo,
As a consequence, we may identify er”n with the image of Y,,, under the map

k¢. In particular, the induced homomorphism

Kot Y, — Ulgl (2.8)

m|n)

is injective.
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Define the canonical filtration of Y,,,

by deg tg) =1, i.e., F3Yy,, is the span of all supermonomials in the generators tg;)

of total degree < d. It is clear from (2.3) that the associated graded algebra gr Y,
is supercommutative. We also obtain the canonical filtration on Yrﬁ‘n induced from

the natural quotient map Yy, — Y n-

3. FINITE W-SUPERALGEBRAS

Let M and N be non-negative integers and let g = gl . Every elements of g in
the context are considered Zs-homogeneous unless mentioned specifically. Recall
that g acts on CM" via the standard representation, which we will denote by
Y o g — End(CMWY), Let (-, -) denote the non-degenerate even supersymmetric
invariant bilinear form on g defined by

(z,y) = str(¥(z) oY (y)), Yz,y € g, (3.1)

where str means the super trace. See [7, 9, 12] for more comprehensive studies
about Lie superalgebras.

Remark 3.1. There exists another well-known even supersymmetric invariant bi-
linear form on g, called the Killing form, defined by

<z, y >=str(¥(z) o U(y)), Vz,y € g,

where ¥ : g — End g denotes the adjoint representation of g. The Killing form is
non-degenerate for all M # N and it plays an important rule in the classification
of simple Lie superalgebras [12]; however, it is degenerate if M = N and so it is
not suitable for our purpose. Note that the form (3.1) is indeed non-degenerate
even when M = N.

Let e be an even nilpotent element in g. It can be shown (cf. [18, 11]) that there
exists (not uniquely) a semisimple element h € g such that adh : g — g gives a
good Z-grading of g for e, which means the following conditions are satisfied:

(1) ad h(e) = 2e,

(2) 9= B,z 80)), where g(j) := {x € glad h(z) = jz},

(3) the center of g is contained in g(0),

(4) ade: g(j) — g(j + 2) is injective for all j < —1,

(5) ade: g(j) — g(j + 2) is surjective for all j > —1.
In this article we only care about the case where the grading is even; that is, we
always assume that g(i) = 0 for all i ¢ 2Z.

Define the nilpotent subalgebras of g as follows:

p=EPal), m:=EPal) (3.2)

>0 <0
Let x € g* be defined by x(y) := (y,e), for all y € g. Then the restriction
of x on m gives a one dimensional U(m)-module. Let I, denote the left ideal
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of U(g) generated by {a — x(a)la € m}. By PBW theorem of U(g), we have
U(g) = U(p) ® L. Let pr, : U(g) — U(p) be the natural projection and we can
identify U(g)/I,, = U(p). Furthermore we define the x-twisted action of m on U(p)
by

a-y:=pr,([a,y]) for all a € m and y € U(p).

An element y € U(p) is said to be m-invariant if @ - y = 0 for all @ € m.

The finite W-superalgebra (which we will omit the term “finite” from now on)
is defined to be the subspace of m-invariants of U(p) under the y-twisted action;
that is,

Wepn :=U(p)" ={y € U(p)| pr,([a,y]) = 0,Va € m}
={y € U(p)|(a—x(a))y € I,,Va € m}.

At this point, the definition of WW-superalgebra depends on the nilpotent element
e and a semisimple element h which gives a good Z-grading for e.

Example 3.2. If we take the nilpotent element e = 0, then y = 0, g = g(0) = p,
m=0,W.,=U(p) =Ul(g)

Now we introduce certain combinatorial objects called (m,n)-colored rectan-
gles [11, 2] (which are in fact special cases of the so called pyramids). These
objects provide a diagrammatic way to record the information needed to define
W-superalgebras.

Let 7 be a rectangular Young diagram with m-+n boxes as its height and ¢ boxes
as its base. We choose arbitrary m rows and color the boxes in these rows by —+,
while we color the other n rows by —. Such a diagram is called an (m,n)-colored
rectangle, or a rectangle for short. For example,

Set M = mf and N = nl. We enumerate the boxes by the numbers

{1,...,M} down columns from left to right, and enumerate the E boxes by
the numbers {1,..., N} in the same fashion. In fact, we may enumerate the boxes
by an arbitrary order as long as the parities are preserved so we just choose the
easiest way according to our purpose. Moreover, we image that each box of 7 is
of size 2 x 2 and 7 is built on the x-axis where the center of 7 is exactly on the
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origin. For example,

1/3|5|7
14710
214|168
215|811
T= |3|6]|9]12 (3.3)
3.1 1 3

We now explain how to read off an even nilpotent e(r) and a semisimple h(7)
in g = gly;x which gives a good Z-grading of g for e from a given rectangle 7. Let
J={T<...<M<1<...< N} be an ordered index set and let {e;|i € J} be
a basis of CMIV. We identify gly;y = End (CMV) with the (M 4+ N) x (M + N)
matrices over C by this basis of CMIN with respect to the order e; < e; if ¢ < jin
J.

Define the element

6(71_) = Z eiJ & g[M‘N7 (34)
ijed
summing over all adjacent pairs of boxes in 7. It is clear that such an element
e(m) is even nilpotent.
Let col(i) denote the x-coordinate of the box numbered with i € J. For instance,

in our example (3.3), EVOI(T) = —3 and EVOI(S) = 1. Then we define the following
diagonal matrix

h(r) := —diag(col(T), .. ., col(M), col(1), ..., col(N)) € g. (3.5)
One may check directly that ad h(7) gives a good Z-grading of g for e(r).

Remark 3.3. In general, there are other even good Z-gradings for e. However, if
our e = e(7) is obtained by a rectangle 7 according to (3.4), then such a grading
is unique (cf. [11, Theorem 7.2]).

Now we characterize those e obtained from (3.4) for some rectangle 7. Consider
e=ey ®ey € EndCMWV, (3.6)

where ey, and ey are the restrictions of e to CMI0 and COWV, respectively. Let
p = (p, 2, . ..) and v = (1, va, .. .) be the partitions representing the Jordan type
of ep; and ey, respectively.

Definition 3.4. An element e is called rectangular if it is even nilpotent and the

' . m—COples
Jordan blocks of ey and ey are all of the same size ¢, i.e., p = (¢,...,¢) and
n—Coples

v=(4,...,0) for some for some non-negative integers ¢, m, n.
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Clearly, e is of the form (3.4) for some rectangle 7 if and only if e is rectangular.
Assume now e is rectangular. We define a new partition A by collecting all parts
of i and v together and reorder them by an arbitrary order. Since all the parts
are the same number £, we use £ to denote the parts obtained from .

For example, consider glg;9, # = (4,4) and v = (4,4,4). Then one possible A is
A= (4,4,4,4,4).

Next we read off an e-d sequence b from A : if the i-th position of A is ¢ (re-
spectively, £), then the i-th position of b is ¢ (respectively, §). For example, the A
above corresponds to the e-0 sequence b = dedee.

Then we color the rectangle of height m + n base ¢ with respect to b: we color
the i-th row of m by + (respectively, —) if the i-th position of b is § (respectively,
€) where the rows are counted from top to bottom. After coloring the rows, we
enumerate the boxes of m by exactly the same fashion explained in the paragraph
before (3.3).

Therefore, we have a bijection between the set of (m,n)-colored rectangles of
base ¢ and the set of pairs (e, b) where e is a rectangular element in gl,,,,,, and b
is an e-0 sequence containing exactly m 0’s and n €’s.

Let 7 be a fixed (m, n)-colored rectangle and e(m) denote the rectangular element
associates to m. We will denote by W, := W, the W-superalgebra associated
to e(m). Note that we may omit h(7) in our notation with no ambiguity due to
Remark 3.3.

ml|n

Remark 3.5. An interesting observation is that W, is independent of the choices
of the sequence b because any other sequence b’ yields to the same e and hence
the same W-superalgebra. This is parallel to the fact that Yn’i‘n is independent of
the choice of b.

Now we label the columns of 7 from left to right by 1,...,¢, and for any 7 € J
we let col(i) denote the column where i appears. Define the Kazhdan filtration of
U (g[M|N)

e G FdU(Q[Mw) c Fd+1U<g[M\N) c--
by declaring
deg(e; ;) := col(j) — col(i) + 1 (3.7)
for each 4,5 € J and FyU(glyy) is the span of all supermonomials e;, j, - - €;, j,
for s > 0 and )7, deg (e;, ;) < d. Let grU(glyy) denote the associated graded
superalgebra. The natural projection glyy — p induces a grading on Wx.

On the other hand, let g° denote the centralizer of e in g = gl y and let S(g°)
denote the associated supersymmetric algebra. We define the Kazhdan filtration
on S(g¢) by the same setting (3.7). The following proposition was observed in [19],
where the mild assumption on e there is satisfied when e is rectangular.

Proposition 3.6. [19, Remark 3.9] gr W, = S(g°) as Kazhdan graded superalge-
bras.

The following proposition is a well-known result about g°. As remarked in [2],
the result is similar to the Lie algebra case gl,,, y since e is even.
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Proposition 3.7. Let m be an (m,n)-colored rectangle and e = e(w) be the associ-
ated rectangular nilpotent element. For all 1 <i,5 <m+mn andr > 0, define

Cz(r]) = Z (‘U‘ileh,k € g =gl
1<h,k<m+n
row(h)=i,row(k)=j
col(k)—col(h)=r—1
Then the set of vectors {CE?H <i,5<m+mn,1<r <t} forms a basis for g°.
Corollary 3.8. Consider Yrﬁ‘n with the canonical filtration and S(g°) with the
Kazhdan filtration. Let FdYZ and F;S(g¢) denote the associated filtered algebras,

respectively. Then for each d >0, we have dim FdYg = dim F;S(g°).

Proof. Follows from Proposition 2.3, Proposition 3.7 and induction on d. 0

4. ISOMORPHISM BETWEEN YTfLm AND W,

Let m be a given (m, n)-colored rectangle with base ¢ and b be the e-0 sequence
determined by the colors of rows of 7. We now define some elements in U(p). It
turns out later that they are m-invariant, i.e., belong to W,.

For each 1 <r </, set

pri=——7r)(m—n). (4.1)
For 1 <1i,7 < m + n, define
&y 1= (—1)=l0 (e, 4+ 6, (= 1) peiia)), (4.2)
where |i| is determined by b as in (2.1).
One may check that
€, €] = (€ — 5ik(_1>|i|pcol(i))5hj
— (_1)(‘i‘+‘j‘)(|h|+|kl)5i,k(éh,j — 5hj(—1)|j|pco1(j))- (4.3)
Also, for any 1 <i,j < m + n, we have
(6) = (—=D)F+if row(i) = row(j) and col(i) = col(j) + 1;
XG0 = 0 otherwise.

For 1 <i,5 <m+n, we let tl@,)b =0, and for 1 <r </, define

: Dliketilg, g
Ub - Z Z €i1,51 €isjs (45)

s=1 i1,...,
jl 77777 .75
where the second sum is over all iy,..., 44, j1,...,7Js € J such that
(1) deg(es j,) + -+ deg(es, j,) =13

(2) col(z;) < col(]t) foreacht =1,...,s;

(3) col(j;) < col(igy1) for each t = 1 , s — 1;
(4) row(ir) = i, row(js) = j;
(5)

row(j;) = row(z'tﬂ) foreacht=1,...,s — 1.
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First note that these elements depends on the choice of b. Also, the restrictions (1)

and (2) imply that t belongs to F,.U(p) with respect to the Kazhdan grading.
Define the following serles forall 1 <i4,5 <m+n:

lJ b Ztm buir S U )H 1]] (46)

Now we prove that these dlstlngulshed elements in U(p) are in fact m-invariant
under the y-twisted action. Let T'(Mat,) be the tensor algebra of the ¢ x £ matrices
space over C and g = gly;y where M = ml, N = nl. For all 1 <i,j5 <m +n,
define a C-linear map t;;,, : T'(Mat,) — U(g) inductively by

tijn(1) := 0y, tijw(eap) == (—1)esua i,
tijp(21 @12 ® ... Q@ ;) 1= Z tiiyo (T1)tiyinn(T2) - i,y (2r), (4.7)

1<i1,12,..,ip—1 <Mm—+n
for 1 <a,b< /¢ r>1andz,...,x, € Maty,, where i x a is defined to be the
number in the (7,a)-th position of 7, where we label the rows and columns from
top to bottom and from left to right. For example, let m be the rectangle in (3.3),
then toz(e24) = (—1)%legunza = —e,5. For an indeterminate u, we extend the
scalars from C to Clu] in the obvious way.

Lemma 4.1. For each 1 <1,j,h,k <m+n and z,yi,...,y,. € Mat,, we have
[tijo (%), thp (11 @ -+ @ )] =

T

(_1)|’L| ‘J“HZ‘ |h|+‘.7‘ |h‘ ( Z thj;b(?/l ® e ® ysfl)t’ik;b<xy8 ® PN ® yr)

s=1
— (1 @ - @ Yl Vit (Yo1 © - @ yr)),  (4.8)

where the products xys and ysx on the right are the matrix products in Mat,.

Proof. By (4.7) and induction on 7. O
Introducing the following matrix A(u) with entries in the algebra T'(Maty)[u]:
u+er+ pr €1,2 €1,3 e €1
1 u-+exa+p2 €3 €20
Au) = 0 1 :
: I u+epip-1+pea €r—14
0 cee 0 1 U+ epe+ pe

A key observation is that for all 1 <4, 7 < m-+n and 0 < r </, the element tg)b of
U(p) defined by (4.5) equals to the coefficient of the term u*~" in ¢;;,, (rdet A(u)),
where
rdet A := Z Sgn(T>a1,T(l)a’2,T(2) s Al
TES)]
for a matrix A = (a;;)1<ij<e. We also let A, ,(u) stand for the submatrix of A(u)
consisting only of rows and columns numbered by p, ..., q.
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Proposition 4.2. Forall1 <, <m+mn, 0 <r </ and a fired b, the elements
tl(;)b of U(p) are m-invariant under the x-twisted action.

Proof. Firstly we observe that the statement is trivial when ¢ < 1, hence we may
assume ¢ > 2. Note that m is generated by elements of the form ¢;;.5(€.41.), hence
it suffices to show that

pr, ([ti‘j;b<€c+1jc)7 thic:o ( rdet A(u))}) =0

forall 1 <i,5,h,k <m+nand1<c</¢—1. In this proof, we omit the fixed b
in our notation which shall cause no confusion.
By (4.8), up to an irrelevant sign, we have

[tij (eerre), the (rdet A(u))} _

€ct1,c €ct1,c4+1 T €Cct1,0
1 u —|— €c c _|_ pc e €c Y
thy ( rdet Ay .1 (u))tik(rdet Fhetd 1 J'rl )
0 L uten+p
utent+pr oo €1, €1,c
- thj (rdet L )tzk ( rdet AC+274 (U)) .
U+ 6c,c + Pe ec,c
O DY 1 €C+17C

A crucial observation is that for 1 <i,7 <m-+nand 1 <c¢</{—1, we have
L (66-1—1,0(“ + €etierr + pc—l—l)) — i (u Tt €etlerr + Pc) =0 (mOd Ix)' (4'9)

Indeed, it is enough to check (4.9) when ¢ = 2. The trick here is to rewrite the
quadratic terms in U(g) by supercommtator relations. Then the term p. gives
exactly the required constant so that the left-hand side of (4.9) can be expressed
by a linear combination of elements in 7, .

Therefore,

[tij (ec+1’c) ke ( rdet A(u))} =

1 Cotl,c+1 ce €et1,0
thy (rdet Ay o (u)) by (rdet Pout oot c e )
0 1. u+€e.,z+Pe
u+e1+pr - €1,c €1,c
— tp;(rdet 1 Vtik ( rdet AC+275(U))

: u+ €c,c + Pc  Ecc
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modulo I,. Making the obvious row and column operations gives that

1 €et1,e+1 e €ct1,0
I u+ecpierr +pe -+ €ct1,0
rdet | . Hhent TP ' ! = (u+ p.) rdet Acpop(u),
0 B I u+tepe+ pe
u 4+ €11 +p1 €1 €1,c
rdet 1 h : = (u+ pe)rdet Ay o1 (u).
: U+ €cc + Pe €cc
0 . 1 1
Substituting these back shows that pr, ([tij(e@rl’c), thk(rdet A(u))]) = 0. O

Set a new notation ¢;;5(e,,) = (—l)meg € U(h), where b = (gl,,,,,)®. Clearly,

b has a basis {eﬂ]l <r</1<i,5<m+n}. Define
n:Ub) = Ub), et e} —dp

Let £ : U(p) — U(h) be the algebra homomorphlsm induced from the natural
projection p — h. Define the map p:=no&: U(p) = U(h) = U(gl,,,)*"

m|n

Lemma 4.3. For1 <i,j <m-+mn andr >0,
(r)
t

plti) = > DD G D L 0 2 e FERETC ey

1<s1<<8r <l 1<i1,uuyir—1<MA4Nn

Proof. Applying the map e, s — 0, (e, — p) to the matrix A(u) gives a diagonal
matrix with determinant (u -+ e11)(u+ egs) - - - (u+ erp), where its u*~"-coefficient
equals t0 D 1oy .oy < €s151Csn55 """ €5y, NOW the lemma follows from (4.7). [

Now we are ready to state and prove our main result of this article.

Theorem 4.4. Let m be an (m,n)-colored rectangle and b be the €-§ sequence
determined by the rows of w. Then there exists an isomorphism YE = W, of
filtered superalgebras such that the generators

{tng|1<l j<m+n,1<r <[t}
of Yfl are sent to the elements of W, with the same names defined by (4.5).

Proof. Again, the result is trivial when ¢ < 1 so we assume that ¢ > 2. By
Proposition 2.3, the set of all supermonomials in the elements

{tmb|1<2j<m+n1<7"<€}

of Ye taken in some fixed order and of total degree < d forms a basis for Fde‘

(With respect to the canonical filtration). Since ky is injective, by Corollary 3.8 we
have

dim kg (FyY, in) = dim FdY = dim F;S(g°),

m
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where S(g¢) is equipped with the Kazhdan grading.
Let X, denote the subspace of U(p) spanned by all supermonomials in the el-

ements {tz(;)b|1 <i,j <m+mn,1 <r < (¢} defined by (4.5) taken in some fixed

order and of total degree < d. By Lemma 4.3 and the discussion above, we have
[L(Xd) = I{g(FdYE

mjn)*

Proposition 4.2 assures that Xy € F;W,. Together with Proposition 3.6, we
have

dim F;S(g°) = dim p(Xy) < dim X, < dim F,W, < dim F;5(g°%).

Thus equality holds everywhere and hence X; = F;W,. Moreover, pu is injective
and ,u(tg)b) = /ig(tggzb) forall 1 < 4,7 <m+nand 0 <r </ The composition
ptok: erqn — W, gives the required isomorphism. U

Remark 4.5. The connection between W-algebras of so(n) and sp(n) and their
corresponding (twisted) Yangians has not been studied in full generality. Some
partial results can be found in [5, 16]; see also [1] for an approach similar to this
article.
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