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Rational Calogero—Moser system for A, ; case

@ Hamiltonian of Calogero—-Moser system for W4 |, = Sp:

H= Zpa - 22 5 € O(T*hreg) = O(T " Yreg/Sn) ;

a<b

where hreg = {(x1,...,xn) € C" | x5 # xp if 2 # b}.
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Rational Calogero—Moser system for A, ; case

@ Hamiltonian of Calogero—-Moser system for W4 |, = Sp:

H= Zpa - 22 5 € O(T*hreg) = O(T " Yreg/Sn) ;

a<b

where hreg = {(x1,...,xn) € C" | x5 # xp if 2 # b}.
@ There exist n algebraically independent integrals of motion
Hi,...,H, € (’)(T*hreg)s" such that

n
{Hkaf}:()) H].:Zpav H2:H
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Rational Calogero—Moser system for A, ; case

@ Hamiltonian of Calogero—-Moser system for W4 |, = Sp:

H= Zpa - 22 5 € O(T*hreg) = O(T " Yreg/Sn) ;

a<b

where hreg = {(x1,...,xn) € C" | x5 # xp if 2 # b}.
@ There exist n algebraically independent integrals of motion
Hi,...,H, € (’)(T*hreg)s" such that

n
{Hkaf}:()) H].:Zpav H2:H

o Commuting flows: Oy f = {Hy, f}.

A. Silantyev Spin Calogero—Moser systems related with the cyclic quiver



Calogero—Moser systems Calogero—Moser space
CM correspondence
Spin Calogero—Moser system

Calogero—Moser space

@ Calogero—Moser space is a symplectic affine variety defined as
Ch={(X,Y,v,w) | [X,Y]=1-ww}/GL(n,C),

where X, Y € Mat,»xn(C), v € C", w € (C")*. The action of
g € GL(n,C)is g.(X,Y,v,w) = (gXg~*, gYg * gv,wg ).
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Calogero—Moser space

@ Calogero—Moser space is a symplectic affine variety defined as
Ch={(X,Y,v,w) | [X,Y]=1-ww}/GL(n,C),

where X, Y € Mat,»xn(C), v € C", w € (C")*. The action of

g € GL(n,C)is g.(X,Y,v,w) = (gXg~*, gYg * gv,wg ).

@ In a generic point of C,:

1
Xab = 0abXa, Yab = 0appa — (1 - 5ab)X — va
a
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Calogero—Moser space

@ Calogero—Moser space is a symplectic affine variety defined as
Ch={(X,Y,v,w) | [X,Y]=1-ww}/GL(n,C),

where X, Y € Mat,»xn(C), v € C", w € (C")*. The action of

g € GL(n,C)is g.(X,Y,v,w) = (gXg~*, gYg * gv,wg ).

@ In a generic point of C,:

1
Xab = 0abXa, Yab = 0appa — (1 - 5ab)X — va
a

vy, =1, wy; =1

@ The local Darboux coordinates on C, are (pa, Xa)7_;.
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Calogero—Moser space

@ Calogero—Moser space is a symplectic affine variety defined as
Ch={(X,Y,v,w) | [X,Y]=1-ww}/GL(n,C),

where X, Y € Mat,»xn(C), v € C", w € (C")*. The action of

g € GL(n,C)is g.(X,Y,v,w) = (gXg~*, gYg * gv,wg ).

@ In a generic point of C,:
1

Xab = OabXa, Yab = 6abPa — (1 — 6ab)X X

vy, =1, wy; =1

@ The local Darboux coordinates on C, are (pa, Xa)7_;.

@ Cp is a completion of the symmetrised phase space T*reg/Sn.
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Dynamics on C,

o X(t)=X+ /;1 kt, Y1 Y. v,w = const,

where t = (t1,. .., tn).

A. Silantyev Spin Calogero—Moser systems related with the cyclic quiver



Calogero—Moser systems Calogero—Moser space
CM correspondence
Spin Calogero—Moser system

Dynamics on C,

o X(t) =X+ > kty YT, Y, v, w = const,
k=1
where t = (t1,. .., tn).

@ Dynamics on C, in the local coordinates (p,, x5)7_; gives
solutions of the Calogero—Moser system: x, = x,(t),

Pa = pa(t)-
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Dynamics on C,

o X(t)=X+ /;1 kt, Y1 Y. v,w = const,

where t = (t1,. .., tn).

@ Dynamics on C, in the local coordinates (p,, x5)7_; gives
solutions of the Calogero—Moser system: x, = x,(t),
Pa = pa(t).

@ This dynamics can be given by the Poisson-commuting
Hamiltonians

Hi = tr(Y*) € O(C,),

which extend the Hamiltonians of the Calogero—Moser system
to the completed phase space C,,.
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Scheme of the CM correspondence

Rational solutions CM systems
of the KP hierarchy (An_1 type)
1Soliton theor\
Wil
Adelic Grassmannians [Wiksen] CM spaces C,

[Cannings, Hollan Berest, Wilson]

Right ideals of the
Weyl algebra A;(C)

where A;(C) = C(x,y)/(xy —yx —1=0).
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CM correspondence for the cyclic quiver (spherical case)

Spherical solutions of the CM systems
generalised KP hierarchy for G =S, x Z,

[Etingof, Ginzburg]
[Chalykh, if o = nd
AS]

Quiver varieties M) (a, £9)

[Baranovsky, Ginzburg,
W

Right ideals of the spherical
Cherednik algebra Bx(Zm)

where Zp, =Z/mZ, a« € Z™, A € C™, g9 = (1,0...,0),
d=(1,...,1).
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CM correspondence for the cyclic quiver

More general solutions of the CM systems for G = S, x Z,
generalised KP hierarchy with some internal variables

TM if a =nd
AS]

Quiver varieties My(«a, d)

A. Silantyev Spin Calogero—Moser systems related with the cyclic quiver



Calogero—Moser systems Calogero—Moser space
CM correspondence
Spin Calogero—Moser system

Gibbons—Hermsen system

@ Hamiltonian of Gibbons—Hermsen system (spin A,_1
Calogero—Moser system):

H— Zpa 22 T/Jaﬂﬂb (%%)7

X — X
a<b b

where ¢, € C?, 1, € (C?)* such that 1,0, = 1 for any
a=1,...,n
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Gibbons—Hermsen system

@ Hamiltonian of Gibbons—Hermsen system (spin A,_1
Calogero—Moser system):

H— Zpa 22 T/JaXCPb_()?fbb)‘{?a)7
a<b

where ¢, € C?, 1, € (C?)* such that 1,0, = 1 for any
a=1,...,n

@ There exist nd algebraically independent integrals of motion

Hernk=1,...,n, r=1,...,d:
{Hk,ryHes} =0,
d n d
> Hir=>pa, > Hpr=H
r=1 a=1 r=1
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CM correspondence for the matrix KP hierarchy

Solutions of the (d x d) Gibbons—Hermsen systems
matrix KP hierarchy (spin A,—1 CM system)

[Chalykh,

**1" Quiver varieties My (n, d)
(m=1)

where d € Z>1.
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CM correspondence for general m,d € Z>

Solutions of the generalised General spin CM systems
matrix KP hierarchy for G =S, X Z7,

(M Jf a = né
AS]

Quiver varieties My(a, d - §)
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Quivers and their representations

@ Quiver is a directed graph Q = (/, E), where | and E are
(finite) sets of vertices and edges. Let notation X: i — j
mean that the edge X € E goes from the vertex i € | to the
vertex j € [.
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Quivers and their representations

@ Quiver is a directed graph Q = (/, E), where | and E are
(finite) sets of vertices and edges. Let notation X: i — j
mean that the edge X € E goes from the vertex i € | to the
vertex j € [.

@ Representation of the quiver Q is a family
V = (Vj, Vx)ici xcE, Where V; are vector spaces and
Vx: Vi =V, are linear operators (X: i — j).
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Quivers and their representations

@ Quiver is a directed graph Q = (/, E), where | and E are
(finite) sets of vertices and edges. Let notation X: i — j
mean that the edge X € E goes from the vertex i € | to the
vertex j € [.

@ Representation of the quiver Q is a family
V = (Vj, Vx)ici xcE, Where V; are vector spaces and
Vx: Vi =V, are linear operators (X: i — j).

o Let a = (a)ies € Z;O and V; = C%. Then the
representations V' = (V;, Vix) form the vector space
Rep(Q, ).
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Quivers and their representations

@ Quiver is a directed graph Q = (/, E), where | and E are
(finite) sets of vertices and edges. Let notation X: i — j
mean that the edge X € E goes from the vertex i € | to the
vertex j € [.

@ Representation of the quiver Q is a family
V = (Vj, Vx)ici xcE, Where V; are vector spaces and
Vx: Vi =V, are linear operators (X: i — j).

o Let a = (a)ies € Z;O and V; = C%. Then the
representations V' = (V;, Vix) form the vector space
Rep(Q, ).

@ The group GL(ax) = [] GL(«;, C) acts on Rep(Q, ).
i€l
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Quivers and their representations

@ Quiver is a directed graph Q = (/, E), where | and E are
(finite) sets of vertices and edges. Let notation X: i — j
mean that the edge X € E goes from the vertex i € | to the
vertex j € [.

@ Representation of the quiver Q is a family
V = (Vj, Vx)ici xcE, Where V; are vector spaces and
Vx: Vi =V, are linear operators (X: i — j).

o Let a = (a)ies € Z;O and V; = C%. Then the
representations V' = (V;, Vix) form the vector space
Rep(Q, ).

@ The group GL(ax) = [] GL(«;, C) acts on Rep(Q, ).

iel

@ Two representations V, V' € Rep(Q, a) are isomorphic if and

only if they present the same equivalency class of

Rep(Q, a)/GL().
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Doubled quiver

® The doubled quiver for Q@ = (I, E) is the quiver Q= (I,E),
where E=EU{X*:j—i|XeE X:i—j}
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Doubled quiver

® The doubled quiver for Q@ = (I, E) is the quiver Q= (I,E),
where E=EU{X*:j—i|XeE X:i—j}

@ For a vector A = ()i é@’ denote by 5% (X) the set of
representations V € Rep(Q, o) satisfying 1 i(V) = Aily,,
where 1,, is the n X n matrix unit and

Ma,i(v): Z Vva*— Z VX*VX

X€E, jel X€E, jel
X: j—i X:i—j
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Doubled quiver

® The doubled quiver for Q@ = (I, E) is the quiver Q= (I,E),
where E=EU{X*:j—i|XeE X:i—j}

@ For a vector A = ()i é@’ denote by 5% (X) the set of
representations V € Rep(Q, o) satisfying 1 i(V) = Aily,,
where 1,, is the n X n matrix unit and

Ma,i(v): Z Vva*— Z VX*VX

X€EE, jel X€EE, jel
X j—i X:i—j
o If the orbit space ugt(A)/GL(cx) has a structure of variety, it
is called symplectic quotient. It has a canonical Poisson
brackets inherited from Rep(Q, o) = T*Rep(Q, o).
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Calogero—Moser spaces as symplectic quotients

e Example: | = {00,0}, E={X,v}, Y =X* w=v"

X X X
) _ v v
Q: 0o—L>0 Q:o00_ 0 cl _cr
DEYRAEAN Sw /o
N S N S
Y Y

If = (1,n), A= (—n,1) then uz'(A)/GL() = C,.
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Framing of a quiver

o Let ¢ € Zl;o- Framing of Q is the quiver Q: = (/, E¢) where
lo ={o0}Ul, Ec=EU{vi;:00o—iliel, r=1,...,(}
For a € Z;o and A € C' we extend them to

a=(1,a), A=(—A-a, )
Consider the symplectic quotient for the framed quiver Q;:

Mx(, ¢) = ' (X)/GL()
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Framing of a quiver

o Let ¢ € Zl;o- Framing of Q is the quiver Q: = (/, E¢) where
lo ={o0}Ul, Ec=EU{vi;:00o—iliel, r=1,...,(}
For a € Z;o and X\ € C’ we extend them to

a=(1,a), A=(—A-a, )
Consider the symplectic quotient for the framed quiver Q;:
Mx(a,¢) = g (X)/GL()

@ For generic A the quotient M) (a, () is a connected smooth
affine variety and it is called quiver variety.
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The case ( =d - g
Quiver varieties for cyclic quivers Thecase ¢ =d -6

Cyclic quiver

@ Quiver Q:

1— T2

Xo

N
. /

<~
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The case ¢
Quiver varieties for cyclic quivers The case ¢ =

Framing by ( = ¢o = (1,0,...,0)

@ Quiver Q,, where 9 = (1,0,...,0):

1— T2
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Quiver Q.

@ Quiver 650. where Y; = X', wo = v5:

1 _— X

” ===V =="
/
/
Xo 7
/\/0
Ve
7
Ve
vl — —wo— — _ _
0=~ ~  ~~>=x
N %)
N
N
>m—l
m—1
AN
\
A\ - — - T T —
m—1
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Representations of the quiver Q.

e Ve Rep(bao,a), a=(1la0,...,am-1), V;=C*,

Vo = CL:
X
X
ic__ ., _ =W
/ 1 AN
/
/
Xy 7
7/
/Y0
-
-
£ _ - — —W— —
VoZ -
o= UEN, B
~
~
>m—1
m—1 N
AN
\
V.
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The case ¢
Quiver varieties for cyclic quivers The case ¢ =

Quiver varieties M) (a, o)

o Let A =(Xo,...,Am—1) € C™ such that )", 1yi=1.
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Quiver varieties M) (a, o)

o Let A=(Ao,...,Am—1) € C™ such that 27;01 A =1.
e Then My(a,e0) = {(Xi, Yi, vo, wo) }/GL(«), where matrices
X;, Y;, vector vy and covector wy satisfy
Xm—1Ym-1— YoXo + vowo = Aolq,,
Xic1Yic1 = YiXi=Aily,, i=1,....m—1
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The case ¢ = ¢
The case ( =d - g
Quiver varieties for cyclic quivers Thecase ¢ =d -6

Quiver varieties M) (a, o)

o Let A=(Ao,...,Am—1) € C™ such that 27;01 A =1.
e Then My(a,e0) = {(Xi, Yi, vo, wo) }/GL(«), where matrices
X;, Y;, vector vy and covector wy satisfy

Xm—1Ym—1 — YoXo + vowp = Aoly, ,
Xic1Yic1 = YiXi=Aily,, i=1,....m—1

@ The hamiltonians Hy € O(M (e, 0)):

Hie = wo(Yo Y1+ Ym-1)"w, {Hk, He} =0
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The case ¢ - €0
Quiver varieties for cyclic quivers Thecase ¢ =d -6

Quiver varieties M) (a, o)

o Let A=(Ao,...,Am—1) € C™ such that 27;01 A =1.
e Then My(a,e0) = {(Xi, Yi, vo, wo) }/GL(«), where matrices
X;, Y;, vector vy and covector wy satisfy

Xm—1Ym—1 — YoXo + vowp = Aoly, ,
Xic1Yic1 = YiXi=Aily,, i=1,....m—1

@ The hamiltonians Hy € O(M (e, 0)):
Hie = wo(Yo Y1+ Ym-1)"w, {Hk, He} =0

@ The flow Oy, f = {H, f} defined by the Hamiltonian Hj can
be written explicitly:

Xi(te) = Xi + kty Yiy1Yig2 - Yigmk—1, Yi, Vo, wo = const
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The case ( =d - g
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Darboux coordinates on M)(nd, o)

o Letay =...=am-1=n,ie a=nd, where 6 =(1,...,1).
Then X;, Y; € Mat,xn(C), vp € C", wy € (C")*.
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The case ¢ = ¢
The case ( =d - g
Quiver varieties for cyclic quivers Thecase ¢ =d -6

Darboux coordinates on M)(nd, o)

o Letay =...=am-1=n,ie a=nd, where 6 =(1,...,1).
Then X;, Y; € Matxn(C), vo € C", wy € (C™)*.
e dim My(nd,e0) = 2n.
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The case ¢ = ¢
The case ( =d - g
Quiver varieties for cyclic quivers Thecase ¢ =d -6

Darboux coordinates on M)(nd, o)

o Letay =...=am-1=n,ie a=nd, where 6 =(1,...,1).
Then X;, Y; € Matxn(C), vo € C", wy € (C™)*.
e dim My(nd,e0) = 2n.

o Generic point:

(Xi)ab = Xa0ab (v)a=1, (wo)a =1,
1 1 i Xm—l—iXi
Yi)aa= —Pa— — ; Yi)ap = ——2———L
( ) mp X5 <J¥0/\J + K(A)) ) ( )ab Xgn _ X;Jn )

where i =0,...,m—1, k(\) = ij:_ol Zmy

m
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The case ¢ =
The case ¢ - €0
Quiver varieties for cyclic quivers Thecase ¢ =d -6

Darboux coordinates on M)(nd, o)

o Letay =...=am-1=n,ie a=nd, where 6 =(1,...,1).
Then X;, Y; € Matxn(C), vo € C", wy € (C™)*.
e dim My(nd,e0) = 2n.

o Generic point:

(Xi)ab = Xa0ab (v)a=1, (wo)a =1,
1 1 i Xm—l—iXi
Yi)aa= —Pa— — ; Yi)ap = ——2———L
( ) mp X5 <J¥0/\J + K(A)) ) ( )ab Xgn _ X;Jn )

where i =0,...,m—1, k(\) = ij:_ol Zmy

m
@ The variables (pa, x;)7_; are local Darboux coordinates on
M (né, €o).
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The case ¢ = ¢
The case ( =d - g
Quiver varieties for cyclic quivers Thecase ¢ =d -6

Calogero—Moser systems for B, and S, x Z!

@ For m = 2 the quivers are

Xo Xo
—X\ Vo — X\
Q: 07 1 By e =TT
X1 X1
o /YO\ o k/YO\
- — y/X()A\ 1 ——~ ~n /XOA\ m
Qa o0 _ C C
0 ~ — X1y Dl \SX

A. Silantyev Spin Calogero—Moser systems related with the cyclic quiver



The case ¢ = ¢
The case ( =d - g
Quiver varieties for cyclic quivers Thecase ¢ =d -6

Calogero—Moser systems for B, and S, x Z!

@ For m = 2 the quivers are

Xo XO
—X\ Vo — X\
Q:Ovl ng:oo*>OV\_/1
X1 Xl
o /YO\ o k/YO\
- . — y/X()A\ 1 ——~ ~n X m
Qi 00 > C C
VW— \$X1/4 ~ by — \~$X1/%
g Ny @ ~y -

@ The Hamiltonian is

1 ) /\% X32+Xb
lewOYoY1Vo=4Z(Pa_x2)_Z(x3—x§)2
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The case ¢ = ¢
The case ( =d - g
Quiver varieties for cyclic quivers Thecase ¢ =d -6

Calogero—Moser systems for B, and S, x Z!

@ For m = 2 the quivers are

Xo XO
—X\ Vo — X\
Q:Ovl ng:oo*>OV\_/1
X1 Xl
o /YO\ o k/YO\
- . — y/X()A\ 1 ——~ ~n X m
Qi 00 > C C
VW— \$X1/4 ~ by — \~$X1/%
g Ny @ ~y -

@ The Hamiltonian is

n

1 ) /\% X32+Xb
lewOYoY1Vo=4Z(Pa_x2)_Z(x3—x§)2

a=1 8 a<b

@ This is Calogero—Moser system of type Bj,.
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The case ¢ = ¢
The case ( =d - g
Quiver varieties for cyclic quivers Thecase ¢ =d -6

Calogero—Moser systems for B, and S, x Z!

@ For m = 2 the quivers are

Xo Xo
—X\ Vo — X\
RQ:0__ "1 Qep: 00o——=0__ "1
X1 X1
o /YO\ o » Yo~
- . — y/X()A\ 1 ——~ ~n X m
Qe @ 00 B C
VW— \$X1/4 ~ by — \~$X1/%

@ The Hamiltonian is

n

1 ) /\% X32+Xb
lewOYoY1Vo=4Z(Pa_x2)_Z(x3—x§)2

a=1 8 a<b

@ This is Calogero—Moser system of type Bj,.
@ For general m: Calogero-Moser system for S, x Z/ .
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The case ( = g9
Thecase { =d - gg
Quiver varieties for cyclic quivers Thecase ¢ =d -6

Framing by ( = deg = (d,0,...,0)

o Quiver Qge,, where deg = (d,0,...,0), d € Z>1:

1— T2
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The case ¢
Thecase { =d - gg
Quiver varieties for cyclic quivers Thecase ¢ =d -6

Quiver adgo

@ Quiver bda), where Y; = X, wo , = v ,:

A. Silantyev Spin Calogero—Moser systems related with the cyclic quiver



The case ( = g9
Thecase { =d - gg
Quiver varieties for cyclic quivers Thecase ¢ =d -6

Representations of the quiver adgo

o VeRep(Quey, ), = (1,n,...,n), ie. a=nd

S
e

A. Silantyev Spin Calogero—Moser systems related with the cyclic quiver



The case ( = g9
Thecase { =d - gg
Quiver varieties for cyclic quivers Thecase ¢ =d -6

Quiver variety M, (nd, dey)

o My(nd,deo) = {(Xi, Yi,vo,r, wo,r)}/GL(nd), where

"
Xm—1Ym—1— YoXo + Z vo,rWo,r = Aolp,
r=1

Xic1Yiaa =Y Xi=Al,, i=1,...,m-1

A. Silantyev Spin Calogero—Moser systems related with the cyclic quiver



The case ( = g9
Thecase { =d - gg
Quiver varieties for cyclic quivers Thecase ¢ =d -6

Quiver variety M, (nd, dey)

o My(nd,deo) = {(Xi, Yi,vo,r, wo,r)}/GL(nd), where

d
Xm—1Ym—1— YoXo + Z vo,rWo,r = Aolp,
r=1
X,'_1Y,'_1— Y,'X,'Z)\,'l,,, I = 1,...,m—1
@ The hamiltonians Hy , € O(MA(oz,so)):

Hir = wo,(YoY1-- Ym-1)vo,,  {Hk, Hes} =0

A. Silantyev Spin Calogero—Moser systems related with the cyclic quiver



The case ¢
The case ¢
Quiver varieties for cyclic quivers The case ¢

Darboux coordinates on M, (né, dey)

e dim My (né, deg) = 2nd.
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The case ( = g9
The case ¢ =
Quiver varieties for cyclic quivers The case ¢ =

Darboux coordinates on M, (né, dey)

e dim My (né, deg) = 2nd.

@ Generic point:

(Xi)ab = X30ab , (VO,r)a = (Soa)ra (WO,r)a = (¢a)ra

1 1 ' s lsa
(Yos = 2o = (ZA,- T n(A)) (=0,

m
X" — x|

Whereogigm—l,1<r<d,1<a,b<nandg&a€(cd,
s € (C9)* are such that ¢, =1 foranya=1,...,n.

A. Silantyev Spin Calogero—Moser systems related with the cyclic quiver



The case ¢ €0
The case g =d- 60
Quiver varieties for cyclic quivers The case ¢ = d -

Darboux coordinates on M, (né, dey)

e dim My (né, deg) = 2nd.

@ Generic point:

(Xi)ab = X30ab , (VO,r)a = (Soa)ra (WO,r)a = (¢a)ra

1 1 ' xm1=ixd
(oo = 2= (A +8)) 0 (Voo = 5w,

m __
X Xb

where 0 <i<m—1,1<r<d, 1<ab< nandgpae(Cd,
1, € (C)* are such that Q,Z)agpa =1foranya=1,...,n

@ One can choose (¢5)1 =1 and (¢,)1 =1— Z‘::z(cpa),(d}a),.
Then the variables

(Pa, (d’a)z, sy (d’a)d; Xa, (903)27 ceey (tpa)d) ! . are local

a—
Darboux coordinates.
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The case ¢
The case ¢
Quiver varieties for cyclic quivers The case ¢ =

1 case

o Let m=1:

X X
Vo,1
V0,1 m / 0, m
ngo e @) /Vﬂyg 0 (Cl ;—‘«)7% n

= . —
WA =y
~wp,1— N2

ntyev Spin Calogero—Moser systems related with the cyclic quiver



The case ¢
The case ¢
Quiver varieties for cyclic quivers The case ¢

A,_1 case

o Let m=1:

X
VOI
e ()
/Vog (C %

Quey : 00—V 0

ECp— J—
~ W4 //// »
\Wo 1/ N2

Y

@ Then Hy , are integrals of motion for the Gibbons—Hermsen
system:

d
Z H2’r = Z ps — 2 Z 2 (wa(Pb)(wbSOa)
r=1 Xa

a<b
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The case ¢

The case ¢
Quiver varieties for cyclic quivers The case ¢ =
B, case
@ Let m=2:
V0,1 X
Qde, © 00 vo,d e
X1
Vo,1 —Yo—

~ ~
/ N ~ ~
(Cl ;_Vo*d\ n /_X()\ Cn
N Wd— = S —Xi— »
o= T g _
~wp,1— —-Yi—
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The case ( = g9
Thecase { =d - gg

Quiver varieties for cyclic quivers Thecase ¢ =d -6
B, case
@ Let m=2:
V0,1 X
Qd€0 I 00 Vo,d§> 0 - = 1
X1
Vo,1 —Yo—
~ ~
/ £ ~N
Cl ;_VO?% n /_X()\ Cn
N TWd— =T X
——— T ~ P
~Wp,1— —-Y1—

@ Then the Poisson-commuting functions H , define the B,
analogue of the Gibbons—Hermsen system with the
Hamiltonian

d n

)\2 2 2
> Hyy = % > (p§ - X%) -> M(wawb)(wwa)

a b
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The case ¢
The case ¢ =
Quiver varieties for cyclic quivers The case ¢ =

Framing by ( =0 = (1,1,...,1)

@ Quiver Qs, where 6 = (1,1,...,1):

/’_Xl\

/\/
N/
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The case ¢
The case ¢
Quiver varieties for cyclic quivers The case ¢

Framingby ( =d -0 = (d,d,...,d)

@ Quiver Qgs, where dé = (d,d,...,d):

/’_Xl\

g\\/

g m—
= vig4 3

A. Silantyev
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The case ( = g9
The case ( =d - g
Quiver varieties for cyclic quivers The case ¢ = d -

Representations of the quiver Qs
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The case ( = ¢
The case ¢ g
Quiver varieties for cyclic quivers The case ¢ = d - 5

Integrable system on M, (nd, d9d)

o My(nd,dd) = {(Xi, Yi, Vir,wir)}/GL(né), where

d
Xic1Yiog = YiXi+ > viewir =Alp, i=0,...,m—1
r=1

A. Silantyev Spin Calogero—Moser systems related with the cyclic quiver



The case ( = ¢
The case ¢ g
Quiver varieties for cyclic quivers The case ¢ = d - 5

Integrable system on M, (nd, d9d)

o My(nd,dd) = {(Xi, Yi, Vir,wir)}/GL(né), where

d
Xic1Yiog = YiXi+ > viewir =Alp, i=0,...,m—1
r=1

o The integrals Hy, € O(My(nd,dd)):

= Z WirYiYigr - YigaViekrs {Hir, Hor} =0

A. Silantyev Spin Calogero—Moser systems related with the cyclic quiver



The case ( = ¢
The case ¢ g
Quiver varieties for cyclic quivers The case ¢ = d - 5

Integrable system on M, (nd, d9d)

o My(nd,dd) = {(Xi, Yi, Vir,wir)}/GL(né), where

d
Xic1Yiog = YiXi+ > viewir =Alp, i=0,...,m—1
r=1

o The integrals Hy, € O(My(nd,dd)):

= Z WirYiYigr - YigaViekrs {Hir, Hor} =0

e dim My(né, dd) = 2nmd.
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The case ( = g9
The case ( =d - g
Quiver varieties for cyclic quivers Thecase ( =d -6

Integrable system on M, (nd, d9d)

o My(nd,dd) = {(Xi, Yi, Vir,wir)}/GL(né), where

d
Xic1Yiog = YiXi+ > viewir =Alp, i=0,...,m—1
r=1

o The integrals Hy, € O(My(nd,dd)):

m—1
Hyr = Z Wi rYiYig1- s YieViekr, {Hir Hor} =0
i=0

e dim My(né, dd) = 2nmd.

@ The functions Hy,, k =1,...,nm, r =1,...,d, are
algebraically independent. They define complete flows
Ot ,f = {Hk,r, f} on the variety My(nd, dJ).
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The case ( = g9
The case ( =d - g

Quiver varieties for cyclic quivers Thecase ( =d -6

Thank you for your attention
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