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e Computation & Structure of Weg



The Model and Limiting Cases

N =1 large interpolates by e, m, & small N =2
N=1 N=2 N=2
Ho SW SFIS SSYM
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DV relation
R.S. & matrix model description
DV, CIV, CDSW, H.l.-Morozov '02
HIR, f§€v(¢z‘) SW

R.S. description

Gorsky et.al., Martinec-Warner,
H.l.-Morozov '95 - - -
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N = 2 Supersymmetry with (Bare) Superpotential

e Strategy to get N = 2:
a A? 1a wa ap—1
2\G — i — — R\
() = ()

1,€) p—1 _ (2,— 2, 1, _

RdgliéR 1 = 57(’2:95) so that 0 = (57(72:5)98(5) follows from Réglj)eS(g)R =0

e Take a generic superpotential and a gauge kinetic function and impose R invariance:
The solution W = eAY + mFy, Tap = Fub

e [ransformation laws:

N/ =i(t-D")Ene+--- .

Da _ _ba _ \/igab*ab* (gA*O s Mfék) .
fermion bilinears

E = (0, —e, &), M=(0, —m, 0),



Spontaneous Partial Breaking of A/ = 2 Supersymmetry

(

e basic mechanism: { _g,Sgg(x)} = 2(0”)ad5ijT;§”(x) + (6)0aC.?
: C,L-j: not a VEV but follows simply from the algebra.

The model predicts:
90°rot.

o C.) =dmér "3 4mérs The scalar ptl VEV (V) = T2mé = 2|m¢|
e . Half of the supercharges annihilates the vacuum while the remaining half takes

00 ~ |mé&| [ d*x matrix elements.

.. Partial Breaking of Extended SUSY is a Reality.



A Few Tree Properties

<<~7:Q>> = —2(% T z%) — —2( ; the vac. condition
(o) = T2,
oy = 2|

VN +1

1
e NG fermion —(\° + 9") resides in the overall U(1) part but not decoupled

V2

e Breaking pattern of gauge symmetry: deg F =n+ 2
UN)—]]JU®;) with ) N;=N
i=1 i=1

cf. partition of N eigenvalues



Mass Spectrum

index labelling a, b, - - - = a, 3, - - - for unbroken generators
Y W, v, - - - for broken generators
e the table field mass label # of polarization states
Ui 0 A | 2du(dy = dim [[; U(N;))
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o N =1 supermultiplet
A mass B mass C mass
L -




Fermionic Shift Symmetry of ngl and W.g

1
S = ~39 2TrWO‘Wa > TrA* A, gluino condensate variables DV, CDSW
T
1
w = 4—TrWO‘ U(N) unbroken for simplicity
T

e Introduce “grassmann coordinates” ¥“

. 1, (1. 1
$ = (- ve1) (e va)

= S+¢w—%¢¢]\f

e The fermionic shift symmetry  ~»  decoupling of overall U(1)

acts as 6S = eig

dyp

o 'F sit.
OF(S) N 6’2.7-"(5)
0S 052

wWw DV relation

Wes = / PYF(S) =N

e Remnant of the 2nd supersymmetry of Sl/?\I/S:2



W.g of S?I[S 2. Deformation of DV Formula

So far the matter induced part only

e summary of our understanding;

(h—1) _ aF(h D a2rt=D) 1672imgs (OF(—1 (h—1)
Weff =N + — a5z W Wa— mgo - ( oS > + W
h : # of index loops
F(=1 - the (h — 1) loop contribution to the planar free energy of the matrix model

2.
16090415 o ¢ > 3 in the 1st term

Nh

Wz(h_l) . replace one coupling constant mg, by

e basis of our argument;
. integrate ® out

* propagator . s cf. Grisaru et. al.
Alp,m) = [y dse™srHmtedVima=igs M) - universal to every (h — 1)-
Mapea = (WW)dadbe + (WW)bcdda + WaaWee  loop planar diagram up to c.c.

- vertices . & symmetric factors
type l.  mZ&-Tro", k =3,...,n+1
type ll. =230 ég’fa Tr(WCDSWCDk =9,

k=4,....n+1



- sample diagram :

insert two more YV x x

d'py d'py

_ /dsldSstge—@i si)m' (3N G2 4 GSwO‘wa—z‘gg(Z si)S”}

1

Generalized Konishi Anomaly Equation

R(z) = _6417'('2 <TrWO‘Waz _1 (I)>q>7 T(z) = <Trz _1 (I)>q>
R(z)? = W'(2)R(2) + 1/(2).
QR(2)T(2) = W'(2)T(2) + ic(z) F167%F" (2)R(2) + ié(z)

f(z) and ¢(z) are polynomials of degree n — 1 in z and ¢(z) is a polynomial of degree
n— 2.
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