Dr. Hiroaki Kanno, University of Nagoya (KITP Strings & Math 8-23-05) On a Possibility of Refining the Topological Vertex Page 1

LA
Q -~ -
% 0 ol . L ! *-\ = L" FQ‘ \hal\'\*\ \ﬁ‘«;‘!‘t‘{,x‘ - R\ Rz Ka {ﬁ.’)
On a pn’,s&tbl\t’r.y of . h .
,:5;'!-»; N :‘J.n\ ﬂm\u; (R“\'.\“:\e) JC()PQ\OSL(.Q‘
. — ¥
) . . "}'  ¥Y < i M A o A\ 3 3 t. .
re '&'l\'\ lnq-_j '\‘}\e “.‘,QPQ‘DS[C_Q‘ R ,t’u,?\\j amp\l-},\,\u\h )‘E A (% : ) onL
local tovie CY., X .
verte X | \ .
Hiroak: K A N NO (M&.gﬂy&) ‘FQ = P'x i““ ‘F‘é:!Ra fﬁ Kﬁk\er Pommeterg
~\,_T€a,§," '\
. "0° \\0
based ow o work w/ H. AwATA AKMYV hep-th /0305132
Kig .
Z (053t5.tf-) - Z‘ WR\‘Rz wRa‘Rg\MRaRy

hep-th [ 0502061, A
R\“' Rt,_
. WR.,R. e —ta(inl*&gd-—%c(%ﬁ»ﬂgg

" W
. Rt—;‘mrt% on seme EXPERIMENTS
Ks

| Wes () = e * Clugst
still nplete RS :
\ \ incomplete 5 u*i‘i(hﬂs‘) Sks(%,N)
for o Final answer ) = .\;l:; s See(tN)

G omexp(ids) = exp (:ﬁi)




Dr. Hiroaki Kanno, University of Nagoya (KITP Strings & Math 8-23-05) On a Possibility of Refining the Topological Vertex

Page 2

. 1z
L a (4:%) is connected with
’ o Clotal)
the enumevative issues on CYj
On the etherhand  we have the partition

function of instanton \;O'un'\:i\'\%

in 40 (or 50) Yong- Mills theory,
N. Nekrasoy hep-th / 02061¢]
S0 ()

~ ->
Lo (BB W, N
Z nst ( oG )W\"’f \‘(-;_\+---+\YN‘

.(“;‘T B
peciiral LL-‘ N ?
R Nd‘[’ (E\,Ez‘:?)
/ d,‘%:\

4 suwm over (iseinted) fixed FD%ni::’-; o} toric
action
AR {Yu e Ko iqsimnton num bev

& 2 L ¥
(=", e’y s T TYCT=R
® M=l -

o % T YS0N) , Bai=0

1t

3
a\f.jz , ¢ C 0 , L

fhen S L =
s P Y
~, su)
Cinse (0w s nothing but

¢ | | s
X A Yor K= ALE Sdvation of Lype A
" QuEy e L.

o

'[r{;bu\ - Kashini- Poov hep-th /0212279 , 0306032
Laler ':t.f;if ,No: was \.C-=rfa"1':'-\§ca'iz.,‘;; ‘!.'u\ n‘ \.‘»;".-.h‘\_"r"ﬁlll‘u;ftd wn

Holloweod Lﬁbul, Vata hep-th Jo3l02m2

T. Equchi and H. K. hep-th /o3 |0235
TJian ZLhoy math- AG J 0311237,

1 deatitication ofF the ?‘mrm;‘.e‘cers

r

pars, i) (&) Hor S»i'\'\P\I'U"‘.y )

S P N 2
G . , v ’:}}_ A, 5\. ) y
\"’j? = == 2 [ (= T )
. .1_ f‘ -

CUE . - _f‘u\;‘j

C,\‘r: == L5
- s !ﬁ
' , b AN
BT = e N1 ox T




Dr. Hiroaki Kanno, University of Nagoya (KITP Strings & Math 8-23-05) On a Possibility of Refining the Topological Vertex Page 3

, . ) {
A T\Q'\'.L\\"ﬂ.‘ CbueS'\:wn 19 li
& we hove o similar %‘hory

when By + € #£ 0

A Lo ) v, !
M i L gl o COoRY  Pew ol
. oty - . o N
i TSAnG tnee PR o5 O
i
4 &Y &N
‘l»’ palkc L, *.;;U - ‘i'

However, there are some Suppar'\:\‘ng

evidences

1. SV@)_ x SUR)R structure oF

‘Z:\“‘.ﬂ. (il) leﬂl‘i\)

SUR)
{to be chown in o moment )

: Categorifications of link wnvariants
. Khovanev- Rozansky kmm\ag\j)
[LRe§ ) Gukov - Schworz -~ Vata
hep-th / o4 12243,

15 we con work out the problem | L2

it would give us o retinement

of the toPo\t;gic.u\ vevrtex Q‘RhRaRg(%,t‘).

}(Rg -
CR RaRs (&) = Sre(% )
R
X %:\ SR\/Q(%} P) SR}/&(} )

p ~P
Okoukov-Reshetikhin-Voda  hep- th/oso“l hog.

Our ottempl is 4qust Yo Promo‘ce

the (skew) Schur functions - Srig {x)
to the! (Skew) Moe donald functions

DR/Q\ x: %.t) and  choose QsPecmhza'hon
anpiopy :=\ell\j . (A motivetion Yor it

will be given later by considering

the coce of  U) £heory )




Dr. Hiroaki Kanno, University of Nagoya (KITP Strings & Math 8-23-05) On a Possibility of Refining the Topological Vertex

L&

This vather naive attempt &ow WMKV«

for _n\)’cu.inimé o generating function

of eguivariant QXW*A or Elliptic genera
o  Hilb" @1_7 ;  the partition

Sunction of inztanton ﬁoah{ing for

: L S <
oA ﬂ\&ﬁ‘?y on R x O or R XT .

~ P R i .
(\.f' Ry M &_7\"‘5 L,’ i_a_}geg

*__*3-

-

Lt . " o VRN BN
e 'CY Cl\ C Lyramery Winend R o
¥ / P

i\: Wem»e not c\.Lle 10 reprc.«zlu(;e

Swr) ) ‘
NSk minple Le 1 ihe momend
Z nsy C’Js.xg,n, u..\:) o e

Page 4

)7
There 15 anothev qurou.ch

LE—

Yo the Prob\em. from Donaldson

= Thomas t}\eory or 6D qauge thgc,rj_

g - ) R Ay -
- o i [y [
Ty * t:ﬁ. el r) Y v
N2 YO, J Al oy 4 i FETTIRY
.y ) e N
Lo appetk Seon | )
I VO S ¥ TR e GO A T ¢ A'tI' on )]
Cf e ¥ OISRV T R NopTiue fe IR N & ;
% Catlen Ty 5 kY . £ o ¥y
pa ) L\(‘J. JL X LA R ‘;‘\-U‘-ﬂ

YS!

\EQQOMFU:;E"{.XDY\' & F = éag oy st

R. Generating Sunction of

o |

:xj;‘,,\é L h \ {_.\“ ( Cz)) O,ncl E” ( Hl”}w (Cl])

Srom CR|R2R3 ((‘\S,t)




Dr. Hiroaki Kanno, University of Nagoya (KITP Strings & Math 8-23-05) On a Possibility of Refining the Topological Vertex

|8
AL UL x SU@),
We expect the ‘?ollowina stracture
of the free energy F
from the orgament ok Gopukumav‘Vm'Sm type

=R A VD S Vi

_ 5 8
pelteay ™' Geadn) | ’
o =MiR b JR
) e o8 () +a(3) )

PRI (PR o)

Q@ . = e T\Pw

W.il-.‘iﬂ.“ B T ke n"_ 3
N P : the li\u‘.‘tip‘ici‘ty of BPS .-’St:}fes-
with  sping (3. Jr) oand charge [3
4 = %t‘.\. t==%“ﬁ{*"--
Sv= Fa L= Fy
= (o, 0] - = (0.0

L
For SU@) Yang-Mills ﬂ\eor\j,
X = Kg, o p=kB+nF
'
_“H'-: TN b
:ﬂmPu‘{‘e F ke, FK=1, —ees
S0QR) = K
from Z wmst = kZ‘ A\ ZK .
=0
We find  the expecked structure
\LP 'EO K = 3 . v
) i \ & { i { f’%/i \\\
FRAOQ LT R AT G TALLA Y o ‘\ / 4+ ]
* ! Tl DA ‘,\‘\’ T Yy oy NC\%Lajuns})
J ‘qut,j'm
¢ - | > {r
;( = \ ,F\w! S ’-: o (‘_\,j,_.a & ) ?1.:;.1 vy 4 _}'q
(3. IR) _ :
e ok R ) !
|'\—-=‘4. \L) [ ‘Z-B‘*"“F‘ (,_f‘-,? ER)
3 ey (as, o)
Loy mey  © & AN

o (S 3026 (e )




Dr. Hiroaki Kanno, University of Nagoya (KITP Strings & Math 8-23-05) On a Possibility of Refining the Topological Vertex

lo
This “BPS” state coun’ting 5

to be compared with the moduly
space HP of D2~ branes over P

T = MP _)MP : the fiber is
the moduli Sp- of Hlat UG bdls
over m € MP

SUR)_ x SUQR)R = the Letshetz action

Flbey base on MP
Hosone - Saite - Takahashi  hep-th / 990115)

Klewm - Katz - Vata hep-th /991018 )
‘3 = KB +nF C 'FQ hqs“(get\erﬁcd"ﬂ

d = k+‘n‘ 9, = (k—'n(n'—li_)*
and MP ~ IP (k+) (ntl) -l
K= | base = P ! fiber =ﬁ Pt.
K=2 base = JPNH-R' fiber = Tln—z

11
E. Q) qauge i\weoky
( E%u.ivu.riun‘\:. genera o Hi”:’“(@{))

= L1
¥

~ b \
2 = 2, Q" T -L(s) _—aBI-|
P sep 1=t

\

| = tk(n-i-l %_M;)
AN 1

= eX b A |
P ('\; n(l--t")(l—‘i,'“))
Q

= E Ko (HIL™@) 4.4,

4

tth\ngicu\ string cmp\'ltude of CO"’*"‘OH,

Page 6




Dr. Hiroaki Kanno, University of Nagoya (KITP Strings & Math 8-23-05) On a Possibility of Refining the Topological Vertex Page 7

U<
Moz ;\nnu\\.\ {‘unc‘t'\.on PR (s %,t)

basis of A\ @ Q (%,t)

ort\\ogonu\ w.r.t a certain inner Pm&uct

N ¢ the V'imj of S7mmetr{c functions
i Ry, Koy Ky,=m~~-~

The power sum Sunctions P (X)
Po &) = T Ky

=1

are  generators of AN

Py (ie,t) = P &)
(Hﬂ(l %) 1’ x)
P (’" b ﬂ— - %t 5 2
u+%m-t) P
| -%t) 2
. P ) ?IK)
! B (X.‘: “u,t) = T 2 + Tz

R

b"}“. Ji‘\,“,“b KP“} =

PR (kb 'ht\ 5 C\"mo,'stev- “m.

for a *umil\j o 'S)rnmeth'c functionsg
Q) Pp\(x.,w,,%) = Spx) the Schur 4n.

() PR (x; 0,%) = Hrix:t) the Hall
‘ I - Lattlewood n.
R e o) L -1
@ S Pt 6 = 70w
the :SCM.k §n (Pb\yhemn’r«l)
A ’APELiu\ii&‘tion 13 a}\omomorphu'sm
SN o Q) — & (gt)
» i detined \)7 giving g (Pn(”&))

W o "

o &
n

1 -%




Dr. Hiroaki Kanno, University of Nagoya (KITP Strings & Math 8-23-05) On a Possibility of Refining the Topological Vertex Page 8

\I\“wj are these
L
6= A * %"

;
o

R \)r-——
E

{

relevant <
3
B = N

\-‘;\)).‘B AN R’ =

——p
large N

Y

-]

R

e
R"«I R

-
s

|
-
™

n" N
A’R &“‘k,ﬁ)\) )\zlb
CRree (%)

iR -t iR
. CR*'" -0 e

o ~t-n
. ™ < —
“*p (n'-'\ h (42— 1;%)1)

;,Petiahiution ot Pr (x: 4. 1)

'C W) % (PR\ — W

S€ ]

U al(z)

at T - &Y
| — 9 2G) 4 16

W

~n(RY)  m(Rs)

CRriRaRs (B E) =T
» ﬁalu'“;%,t) 2;3 13&./,{(0‘,'* R;?;%,t)
E Pav (6 & 4ed)
T e
1+ NN wwolation  1(Pa)=—F,

1RaR '
CRME (1) i= Cairers (&) )

CR.. (%.8) = Crlor) = C..R(‘B.t)

CRiRaRs (4, %) = the topological
vertex .

™
3

v\"TOE \ Z (—_leP-\ C"R C" Rt’
R

n

= 7 & % (Hab (e

n=g \
~ a & *




Dr. Hiroaki Kanno, University of Nagoya (KITP Strings & Math 8-23-05) On a Possibility of Refining the Topological Vertex

Page 9

| e
f"mp :ﬁ.
R Ra| R R
Z {'—QI ('_(‘:}Q) w.RR)‘ u. e
kl R-k
-7y g Ky CHIlL™ (€9) (4,1)
n=0
(module  “perturbative” facter ) '
. V£Y
t V? ,
\(T‘J‘\ 4= Q _\
Prop. 3
Rn‘ \Pml ‘PR3|
(- \\ (—aa) (—as)
Ri. Ra. Ra RERERY
~ RiRzR3 C
—_— Z a E“(‘\é $) ( Hilb“(ﬁf))(%.t)
neo

;
/
i:N( ) = Qs(t ) P=QiQ3




