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The Model and Limiting Cases

N =1 large interpolates by e, m, & small N =2
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R.S. & matrix model description
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R.S. description

Gorsky et.al., Martinec-Warner,
H.l.-Morozov '95 - - -

N=2 _ 4 4 2 = aav 0F (D) 0
Sis = /d xd=0 [—aTr (q)e D h.c.]| +¢&V

4 2 _182‘?.((1)) a b 0
+[/d xd&( 48q>aﬁq>bWW +ed” +m

OIW) )

cf. SN=!= [d*zd*0Trde*V & + [ [ d*xd?0Tr (itWW + W (®)) + h.c.]



N = 2 Supersymmetry with (Bare) Superpotential

e Strategy to get N = 2:
a A“ ta ¢a ap—1
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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:
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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.?

: Cij: not a VEV but follows simply from the algebra.

The model predicts:

o C.7 =4dmén 907y Adm&ts  The scalar ptl VEV  ((V)) = F2m& = 2|m&|

1

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(%4:73%):—2( . the vac. condition
(o) = w2,
iy - | -

VN +1

e NG fermion %(X’ + 9°) resides in the overall U(1) part but not decoupled
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overall U(1)  SU(N)
e Breaking pattern of gauge symmetry: deg F =n+ 2
U(N) — H?:l U(N;)  with Z?:l Ni=N

cf. partition of N eigenvalues



Mass Spectrum

_ , o, 3, - - - for unbroken generators
index labelling a,b, --- =
W, v, - - - for broken generators
e the table field mass label # of polarization states
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e N =1 supermultiplet
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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.
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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) _ 8F<h D | a2p(h—1) 1672imgs (oF(P—1DY s (h—1) 1
Weff =N + dS?2 W We— mago : oS m T W2 +0 <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
A(p7 7-(-) — f()oo dse—s(p2+m/—|—%adwa7ra—z'géM) |
Mapea = VW) aadbe + OWW)pebaa + WaaWee cf. Grisaru et. al.

- vertices
k
type l.  mZ&-Tro", lc =3,...,n+1
type Il —&S k- lakas Tr(W(I)SWCDk 1-s),

k=4,....n+1



e outline of our argument;

- universal to every (h — 1)-loop planar diagram up to c.c. &

symmetric factors

- ™ momentum integration must be saturated:
= only the planar diagrams contribute

- suppose that our finding were absent:
= up to the factors mentioned, we get
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* 7 two types of corrections to Aéh_l):

: Agh‘” . propagator correction insert two more VV, namely, X x

(ITiy Jf dsi) e oo’ (af ™ 4+ Al (sy))
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: Aéh_n . the correction obtained by replacing Tr®! by
Tr2WWEL + WOWE 1 4 . 4+ WEH—IW)

= can use only once and exhaust all possibilities
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mgy —
- explicit computation for h — 1 = 2 loop
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Generalized Konishi Anomaly Equation

1 1 1
R(z) = o4 <TrW Wo‘z — (I)>q>7 T(z) = <Trz — <I>>(I)

R(z)? = W'(2)R(2) + 3/(2).
1

2R(2)T(z) = W' (2)T(2) + ZC(Z) 4+ 1674 F" (2)R(2) + %é(z)

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



