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Developments in the β-Deformed Matrix Model

of Selberg Type 

• Method of Generating q-Expansion Coefficients for Conformal Block and 

Nekrasov Function by β-Deformed Matrix Model

arXiv:1003.2929 with T. Oota

＝Nucl. Phys. B

・ punch lines :      2d – 4d connection, 

0d matrices acting as a bridge

・ with T. Oota and T. Yonezawa, in progress, 

on the massive scaling limit with the remaining parameters kept finite

The Jack polynomial and the finite N loop eq.

facilitates the computation with finite
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II) An-1 quiver matrix model:

constructed s.t. obeying Wn constraints at finite 

･ spin 1 currents    s.t. 

contains Wn generators•

• Wn constraints

• the curve

Isomorphism with the Witten-Gaiotto curve established in the planar limit this way.

IMO  0911.4244

=PTP
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III) ･ Message
The Detsenko-Fateev multiple integral is an integral representation of the arbitrary

4-point conformal block. 

We regard this as a version of β-deformed one-matrix model with special attention

to the integration domain. Actually, it is a “perturbed double-Selberg matrix model”:

under

• originally
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kinds of e.v. distributions

･ Original reasoning leading to the computability

3 Penner

2 Penner

• This has provided us an important insight

• Need only to take derivatives at  
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Here                     are the celebrated Selberg integral (an extension of Beta fn!!)

and  averaging is w.r.t. these.

･ Back to Z
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･ Two kinds of generating functions :

a pair of partitions naturally appears.

takes the form
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･ The rest of the plan :

i) some exact cal from special fn

ii) some by solving finite N loop eq.

iii) originally from the planar loop eq. and       correction

our thought 

in chronological 

order
briefly

omitted today
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i)
Jack polynomial 

is a partition

• From an explicit form of Jack poly.

we obtain

proven by Kadell  „97

conj by Mcdonald  „87
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ii)
Back to the model (perturbed double-Selberg ).

Recall, at              , a pair of decoupled Selbergs                             . 

Build the original model                through resolvent.

• The loop eq. at finite N 
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• By looking at 

we obtain exact results

The first one agrees with that from i).
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• matrix side parameters: 

seven parameters with one constraint

• By looking at                                   , and explicit form of                                          ,

we get

• Splitting of our        into                                 done rather nontrivial,         derived

･ 0d – 4d relation
• six parameters
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IV)
・ massive scaling limit

・ More use of the Jack Poly. and the finite N loop eq. 

both for purely theoretical developments and for physics exploration. 

H.W.

the same as before

1)

2)

the same as before

the same as before

: finite

: finite

The integral representation being developed for

or         expansion

IOY


