Graded limits of minimal affinizations

over a quantum loop algebra
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V4 Minimal affinizations of type ABC.
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Minimal affinization

Vq(4): irred. Ug(g)-module (A: dom. integral wt of g).
M: f.d. irred. Uy(Lg)-module is an affinization of V()
E M V() @ @ Vq(@)®™) as a Ugy(g)-module.
pu<a

M: minimal affinization of V4(A)

def
& o M: affinization of Vy(4),

o The part P, ., Vq(p)®™® is “minimal”.

@ s@var |

& if m(u) > n(u), then u < v s.t. my) < n(v).
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Ex. [o: type A

Tev,: Ug(Lg) = Uq(e) (a € C()*): evaluation map,
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Ex. |g: type A
Tev,: Ug(Lg) = Uq(e) (a € C()*): evaluation map,
= minimal affinization of V(1) = eV;V(4).

(- eV:Vo(d) = V4(A) @ 0)
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From M(Q), define a g[t]-module M9 (1) as follows:

restriction

M) - M(Q): g[t]-module (g[t] := ¢ ® C[t] € Lg)

pull-back

- M9(1) := T;(M(/l)): Z-graded g[t]-module
(Fae Cirax®tX) = x® (t + @)¥) graded limit
o g: type ABC = M9 (1): not depend on the choice of My(A4).
o ch My(4) = ch M9 (2),
o (Ug(g)-multi.) [My(A) : Vq()] = [MI(Q) : V()] (¢-multi.).
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g := g ® C[t,t71] ® CK & Cd: affine Lie algebra 2 g[t],
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Main Theorem

g := g ® C[t,t71] ® CK & Cd: affine Lie algebra 2 g[t],
V(A): irred. integrable h.w. §-module with h.w. A,
Forw e W, fix 0 Via) € \7(A)W(A): extremal weight vector

Assume g is of type A, B, or C,.
Mq(4): minimal affiniz. of V4(1) ~ M9 (4): graded limit

Theorem
9 sequences AL,..., A" and W, ..., W, S.t.

M9(2) = U([t]) (Vi, (1) @ Vi,(a2) ® * * + ® Viy,(an))
CVAHY®V(A) ®---® V(A".
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AA, (i
A= Z A = Ai = {AiAg (I
! L/ln/ZJArT + /1nAn (l

(M A, €{0,1), n= 1, A = A, (mod 2))

_Jas-s, (i : odd),
S-S, (i even),

Wi 1= TiTi+1°°*Tn

A A

n:
n:

odd),
even),
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Corollaries

o M(2) = U(a[t]) (Viyay) ® Via2) ® **+ ® Viy,am) == D(A)
CVAH®V(A) ®---® V(A".
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Corollaries

o M9(2) = U([t]) (Viny(at) ® Viy(a2) ® ++* ® Viy(an)) =2 D(A)
CVAYQVA)®---® V(A".
e Fact. D(A) has a character formula:

ch Mq(4) = ch D(2) = Dy, (6(A) - D, (6(A?) - D, (&(A")-++))
(W 3 TSt W =TiTjy1°*+ Tn, D, Demazure op. )

e Fact. D(A) has a crystal analog:

Uq(9)

D) € VA ®-+-®V(A") ~5> Dy(d) € Vo(AD) ®--- @ V4(A")
U crystal basis |
IDCBAY®---® B(A"
[D() : V(u)] = #{be D|wt(b) = u,&((b)=0(1<i<n).
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Corollaries

o M9(2) = U(g[t]) (Viw,(a) ® Vin,(a2) @ * ** @ Viy,am) =: D(A)
CVAH® V(A ®--- Q@ V(AM.
e Fact. D(2) has a character formula:
ch Mg(d) = ch D(A) = Dy, (&(A") - D, ((A?) -+ D, (&AM))--+))
(W DTSt W =TiTiy1+++Th, D, Demazure op. )

e Fact. D(A) has a crystal analog:

Uq(8)

D(1) € V(A) ®-+-®@V(A") ~ Dg(d) € V4(AH) ®---® V(A"
U crystal basis |
IDcBA)®---® B(A")

[My(4) : Vqu)] = #Hb e D |wt(b) =u,&(b) =0(1<i<n).
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