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After this paper was published online, an error was found. There was an error in the
proof of Theorem 3.1 (main theorem) in the earlier version, and consequently it was wrong
as stated. We need to correct the definition of the affine Lie algebra ﬁ [y. More precisely we
need to modify the defining relation of the diagonal Heisenberg part of é [. Then we can
show that there exists an algebra homomorphism from the affine Yangian to a completion
of the universal enveloping algebra of é [y as desired. The condition among parameters and
the explicit form of the evaluation map need not to be changed. The actual change in the
proof of Theorem 3.1 concerns the relation (3.2), namely Lemma 3.3. Let us summarize
corrections made in this version: the definition of é [y in Section 2.2; the values of [A;, Aj]
and [B;, A;] in Lemma 3.3 along with its proof; Remark 4.2.

The corrected version is available on arXiv: 1806.09884.

2.2 Affine Lie Algebra ﬁ[N

Section 2.2 will be modified as follows.
Let gly be the complex general linear Lie algebra consisting of N x N matrices. We
denote by E; ; the matrix unit with (i, j)-th entry 1. The indices i, j of E; ; are regarded

The online version of the original article can be found at https://doi.org/10.1007/s10468-019-09945-w.
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as elements of Z/NZ. The transpose of an element X of gly is denoted by ‘X. Put 1 =
ZINZI E;; and a = C1. We have a decomposition

gly =sly®a.
Let E:[N = sly ® C[t,#~'] & Cc be the affine Lie algebra whose Lie bracket is given by
X1, YRt =[X, Y1t +r8 50tr(XY)c, ciscentral.
Letd = a® C[r,77']1 @ Cc’ be the Heisenberg Lie algebra whose Lie bracket is given by
MR, 1®t]=rd 50N,  iscentral

Define two kinds of the affine Lie algebra ﬁ [y by
gy = (§IN @ a)/(c’ e+ Ny, g = (s?[N @ a)/(c’ —(c—N)).
Then we have
[Eii ® 1" Ejj ® ] = rérsolBije+1) in gly’
and
[Eii @1 Ejj ® ] = rérso(ije—1) in gl .
In the sequel, the symbol gA [y denotes both é [;H and ﬁ[gv_) unless otherwise stated.
We denote the element X ® t* by X (s). We set
xg = Ena(D), xg =E\n(=1), ho=Enn—Eii+ec,
X =Eii+1, Xx; =Eif1i, hi=Ei;j—Eit1i11 ( #0).

Let i1 be the Lie subalgebras of ﬁ[N generated by xilL (i € Z/NZ)and 1(s) (£s > 0). That

is,
iy =@PCE () @@ CE:;s). & =PCEi;(s) ® PCEi ().

i<j i~ i>] i<]

s>0 s>0 s<0 s<0

Let 6 be the Cartan subalgebra generated by /; (i € Z/NZ) and 1.

Let wy be the algebra anti-automorphism of U (gly) defined by wy (X (s)) = "X (—s)
and wy (¢) = ¢. We denote by py the algebra anti-isomorphism from U (g; [g)) toU (ﬁ [5\,_))
induced from the assignment X in ﬁ[g\j—) — —X in gA[;,_). The restriction of uy to sAIN

gives an algebra anti-automorphism of sl ~. The anti-isomorphism p defined in the previous
subsection is an extension of the restriction of gy to sly.

We define gradings of fix by deg X (s) = 5. Then U (fi+) become graded algebras. We
denote by U (fi1)[s] the degree s components. Let us introduce completions of U (gf[ﬁr))

and U@GLS ).

Definition 2.5 We define completions U (ﬁ[N)CompﬂL and U (gA[N)comp,_ of U (gA[;r)) and
~ (=) .
U(gly ), respectively, as follows:

U@ eom+ =D [T (VEI-r1@Ud @ UGIs1),

keZ r,s>0
s—r=k

U@ eom- =P [T (VEnIeU® @ UG- -51).

keZ r,s>0
r—s=k
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Both U (gf[,\,)comp,Jr and U (é[N)comp,, have natural algebra structures which contain
U (ﬁ[ﬁ)) and U (ﬁ[gv_)) as subalgebras, respectively. Moreover the anti-automorphism wy

of U (é [,y) extends to the completions and the anti-isomorphism py : U (gA [;H) - U (gAIE\,_))
extends to an algebra anti-isomorphism

Hu 't U(QA[N)comp,+ - U(QA[N)comp,—-

3.1 Main Theorem
After the modification of the definition of ﬁ [y as above, the statements of our main theorems
Theorem 3.1 and 3.8 remain unchanged.

We give a correction of Lemma 3.3. It is only a necessary modification for the proof of

Theorem 3.1. Lemma 3.3 will be modified as follows.

Lemma 3.3 We have

(A 4] = 32 3 (Eri)Eij 6 = DEjx(=5) = B j6)Eji(r = $)Ei(=r))

r,s>0 k=1
r>s
+ X (i Ej (1) = Ej (0O Eii(=n),
r>0
[Ai, Bj]1 =0,
[Bi, Ajl
= ZO <kzl <— Ek,,v(r + 5+ I)E,‘,j(—r - I)Ej,k(—s) + Ekiyj(s)Ej,,-(r + I)Ei,k(—r -5 — 1))
182> N =
+ Z (— Ek,,-(r + 1)Ei,j(S)Ej.k(—” i 1) + Ek_j(r +s5+ 1)Ej,i(_S)Ei,k(_r — 1)))
k=j+1
+T r(= BB (=) + Ej ) Eii(=n)),
[Bi, Bj]
N
= Z Z (Ek,,-(r + 1)E,"j(s — V)Ej,k(—s -1 - Ek,j(s + 1)Ej,,-(r —S)E; j(—r — 1))
rsz0k=j+1

Proof We need to correct computations of [A;, A;] and [B;, A;].
We compute [A;, A;] as

[Ai, Ajl= Y X (Ek,j(r + )Eix(—1)E;i(=s) + Exi(rE; j(s = r)Ejx(—s)
r,s>0k=1

Bk ) Ejir = ) Eig(=r) = i j(5) ki (VEjg(—r —5))
+> F<Ei,i(r)Ej,j(—r) - Ej,j(r)Ei,i(—r)>-

r>0

Then, a further computation shows the first identity.
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A direct computation shows

[Bi, Aj]
N J
= -Z>0 (kgl Epj(r+s+ DEjj(-r — DE;;(=s) — k; Eri(r+s+ DE; j(=r — DE;j ;(—5)

J
+k 2 (Ek,i(r + DE; j(s —r — DEji(—s) — Ex j()Eji(r —s + DEj(—r — 1))
=i+1

J N
+k21 Er jS)E;i(r+ DEjx(=r—s—1)— . > 1 Eij($)Eri(r + DEj(—=r —s — 1))-
= it

The sums of the terms containing

Eri(a), E; j(a2), Ejx(a3) (a1,a2,a3 € Z), Ex j(a1), Eji(a2), Ei((a3) (a1, a2, a3 € Z)

are
i N
> (— Y Eri(r+s+DE; j(—=r —DEji(=s)— > Epir+DEij($)Ej)(-r—s—1)
r,s>0 k=1 k=j+1
N
+ Y Epjr+s+DEj(—r—s— 1)) — Y rEii(NE; j(—=r),
k=i+1 r>0

N i
> ( > Ekjr+s+ DEji(=)Eix(—r — D+ 3 Ex j)Eji(r+ DEjx(—r —s — 1)
k=j+1 k=1

r,s>0 =j+
N
_ Z Ek,j(r + 5+ I)Ej,k(—r -5 — 1)) + Z rEj,j(r)E,‘,,-(—r),
k=i+1 r>0
respectively. Hence the third identity holds. O

4 Evaluation Modules

In Section 4, the symbol gA[N denotes gA[;H except in Remark 4.2. Remark 4.2 will be
modified as follows.

Remark 4.2 In [9], the author proves that the image of Guay’s evaluation map ev in
U (ﬁ[N)Comp,_ contains gAIE\,_) under the assumption &> 7% 0. This result implies that the

. . ~ . ~ (+ .
image of ev(‘x" in U(gly)comp,+ contains g[?v) under the assumption &; 7# 0. Hence the

Y(sA[N)-module L(A, @) is irreducible when ¢; % 0. We do not use this fact in the proof
given below.
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