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0000000000000 00000000000000O000000oLOO0O0o0OU()exU()yOOODOODO
gboooboooooobbooooobooooo

(U(De,U(1)g) = (0,2) (3.18)

000000000000D000U(1),0000000W20000 ¢g9*'00000000000000OOO
one-loop000000000000000D000D0D0O000O00O(charge0000000000ADODOOD
00000000000000000 (000 ganigrx1 A2NTr@* 00 0O charge(U(1)a, U(1)g) = (0,2) 00 0)0
00000 instanton 000 0000000000000 00000D040000000000000)0

17



0000000000000 00000000000000000000 é®=e2000000000000
gbooobooboobobooboob

5® = (B, W,) (3.19)
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o 3272 i

<va(¢ Wa) e
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000000000000 00000Y}=x3=00000000%0 x,0000000000ODODO
S [ o ga- e | gy’ (47)
~ 1, 276@;_72'—@ y S ® . .
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gbobooobooboooboobboboboobboobooboooboobbobbooboobbo
gboooboobooboboon

e superpotential 0 W =22 0000000
e 000DDOO0DOOODOODOOD
000000000000 00000000000000

N2Fp d¥* M N 2 gm \ T
exp —w :/ —— exp ALY S Ve :<A7rg ) (4.46)
Im uN 20m Nmp?
gdoooodouooboouobooooo
Im 7
S=3"85=9"N"K. =g, 4.47
0000000443)000000000000000000000O0
S? mp2N
m.(S, —1 4.48
(Sym) = 5-log (%ﬁ (4.48)

gbobooooooboboboboboooboboboboboboboboboboboooobobobob
goood

matter 2 (S) 182‘7:(5) a
000000 (0000000000 0)0D00000000o0o00o0o0ooooo
1 mu2N NS 3
e = N _aa l - - __oza 4
Weysy <S+2ww>og<2ﬂs> 5~ W (4.50)
Jodoooooooooooooog
N2
RPN S (4.51)
2w

gboooboobooboboobooboobon

(35 + g ) {iog () +10g (c#80) } - 722 = e
NS+;wa ){g%—log(mﬁ())}—%s—%waw“

(
(NS+;wa >log< 3
(
(

Wesy

1 m 1 o S
NS+ 2wa >log (A_()) + (NS+ —WaWw >log <A_3> + NS

1 A3N
NS+ —wqw >log<A—>+ Slog(s >+NS . (4.52)

2

one- loop Venemano—Yankielowicz
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DDDDDDDDDDDDDDDSZg—wgﬁQDEII:II:II:II:II:IwaEI Grassmann 0000000000 0O0O10
00 one-loop 0 diagram 000000002000 Veneziano-Yankielowicz potential 00000000
Oo0oooooooooo

52
Fp(S,m) = - logm (4.53)

00000000000 Wy, OODODDODOODDOOOOOOO onelloop 00000 ~ logm 0000000
Veneziano-Yankielowicz potential 0 000000
O000000000000O H(S)ooo

3N

H(S) = Slog <AP ) +NS (4.54)

S’N

gooobooogo
000000000000 00000U(1)gauge0 O OOOOODOOOODOO

. OF (Siygr) 1 O*F(Si, gr)
full _ . . 9 - ) o
Weff = 2MiThare EZ S; + EZ Nziasi + 5 4 7(3&&% WailW)] (4.55)

OO0O00000ODijkgraaf-VafaO OO OO OO OO

F(Si, g1) = Fim(Si; gk) (4.56)

0000000000F(S;,g) 0000000 adjoint matter 0 000000000000000 Veneziano

Yankielowicz 00 0000000000000 00000 0000000 Oadjoint matter [
JO0b000O0gavge DO OOOOOOOOOOOONOMOO ooooO00ODijkgraaf-

Vafta D0 000 0000OO F,,0 gauged J dynamicsU OO OO Oooooo
H(S;) O matter 000 00O Veneziano-Yankielowicz potential 0 D0 000000000

OH(S)
0S;

H(Si) = NiH(S;), where = S;(1—1logS;). (4.57)

goog

gboooooooobobobobobobobobobooboooboooooooooooobobOoDn
gbooboboooooboooobooboooobon

o factorization 00000000 OOODO chiralDDDDDDDDDDDDDDEIDDDDDlarge—NEIEII:I
gboooogo

e JO000DDODOOOODDOOODODODOOOODODOOODODOOOOD MO HermiteDOOODOODODO
oboooooo

e N;0DO0OOOO0DOOOODOODOOODODOOOODOOOODODO

5 Lo
0000 Dijkgraaf-Vafa OO OO0 00000000000000

e J00UDOODO N =1 super Yang-Mills 0 O 0O O bosonic one-matrix model 0 D00 00000000
O00000O0000O0OOchiralanomaly 0000000000000 O0O0CCOOOOOOOOOO
gooo0o0ooooO00oUoooOoOoOoOooOooOooooooooooooo

‘0000000000 Fp, 0000000000000 gauge JOOOOOO0OO0OO0O0O0OOO

25



e bosonic one-matrix model D00 0000000000000 DOOCOOO0O0OODOOOOOOOOODOO
000000000000 0000000D0D0OC0O000O0OODijjkgraaf-VafaOOOOOOOOOOODODODO
0000000000 (hep-th/0211216,0211241) 00000000 [8, 9]0 0 O one-matrix model O O O
DDDO(%)DDDDDD planar 000000 0OR*RO Ricciscalar) 000 0000000000000
0000000000000 0000000ER,9UODN0D00000000dbukIOOOOOOOD
ggodg

e 1000DUUDODOUDDOOOODODOO Seiberg[l0]0 00000 0OUOfundamental field 0000000
000000000000 fundamental ield 0 0000000000000 O00DO0O0OOOOODOODOO
O000O0Seiberg 000 O00O0DOOO0O0ODOOO0OODOOOOODODOOOODOOOODO

lQ>| 2>

SSeiberg = Triv(®) + Qfmfof . (5.1)

000060 NxNOOOQO NxN;000QO N;xNOOOOOOOOON;O flavowr 000000

6 OO

O00000000000O0Oo20030 10 250 (0)003100000000000DOOUOOOOOOOO
gooobobooboobbooboobbooboobboobooobboobbobboobooboon
gbooobooboobobboobooboobooboon

A O0O0Osuperpotential 00000 N =200N =1000000

0000000000000 000000 N =2000000000 superpotential 0000000000
0O Osuperpotential 0 00000000 A =1super Yang-Mills OO O soft 0000000000

B 00 (4.7)000

This section is in English, because I do not feel like taking the vacuous trouble to translate this section into
Japanese. This note is devoted to corroborating the following formulae, which emerge in the analysis of the

Ward identity stemming from the Konishi anomaly:

[ [ 0 X1X2" o X1X2 2
%: _Xl: _X2; 9%, 2|, = TTZ_ 3) (B.1)
T 0 1 7] X1 X2 1 [x1, X2]
= ==-2(T T T T B.2
%:_Xl’_XQ’a(}ijZ_‘I)__ij <TZ—<I>><TZ—(I> + rz—<I> rz_(} , (B2)
> —Xl —X2 9 xa | Ty 2o Tr BSERE] (a=1,2). (B.3)
L ’_ ’6<I>ijz—<1>__ij z—® z—® ’

tj

Here, we assume the following properties: ® and x; » commute with each other, and x? = x3 = 0.

Proof of (B.1)

First, we note the following formula of the derivative of the inverse matrix:

59" = —g™*5gug". (B.4)
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This can be proven by noting that §(67) = 0 as follows:
0= 06(61) = d(grig™) = Bgri)g” + gri(597).
Then, by multiplying ¢g*' to the both hand sides, we obtain
9" g9ri(09") = (39") = —g" (6gr:)9".

Then, the derivative %((~ L)1 can be evaluated as follows:
ij z

741))
0 1 0 1 1 1

oy e 5 L P y Yooy Syl ey Yy Y4

(B.5)

Now, x1 and x2 are fermionic, and thus the product x;x2 is bosonic. Therefore, the sign does not change if x;

0 xixz
8<I>i]' z—®

It is easy to evaluate the commutator with the help of this formula:

jumps over

00| () (o X2, (DX )
X2’8<I>ij z—® p X2)pk 6<I>ijz—¢l> kn 8<I>ij z—® pkiX2)kn
= () Yo (——) 71 (0t (X2 — (Y ()51 (X )i (2 )k (x2)
- X2pkz_q)kzz_q)]lX1lmX2mn Z_q)pzz_q)]lX1lmX2ka2kn-

Then, the commutator in question is evaluated as follows. This time, [X2, 84‘? — ’gl_xg] is fermionic and thus the
ij

sign does flip when y; jumps it over.

o [ g 225 = GOwt T T tm e (B.6)
i g )0 i () (2 (B.7)
z z N— ————
=(x3)1x=0
Ol b 0 ()0 i (2 (B3)
(oo
g O i (62 2 (B9)
z z —_———
(X%)mPZO
_ X1X2 ?
= <Tr2_q)> ,

where we have utilized x? = x3 = 0 in verifying that the terms (B.7), (B.8) and (B.9) cancel.

Proof of (B.2)

The proof goes in the same way as in the previous case. First, we evaluate the commutator [Xg, %ﬁ],
i 2

; 9 1 ;e
noting that 5o, 7=® 18 bosonic:

1 1 1 1

[X% %z _1 ‘I’Ln = (X2)pm(m)mi(m)nj - (X2)mn(m)pi(m)mr

(B.10)

Then, the commutator is evaluated as

Z 0 1
X1, | X2 8(1)1] s — P

ij N

~~

fermionic ij
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e e e FACO 1Y

b S )i () O ()

o)X — (S5 )il =
) (2 ) ) ) (29
= -2 <Trz’fq)> <Trz>i2q)> + (Trz ! q)) (Tr[’;_”‘;]> . (B.11)

Proof of (B.3)

Again, we repeat the same procedure in the corroboration of this result. First, we note that % 225 is fermionic,
ij

and thus that

e e | = M I hn + (Eph EpmsCmah, (B12

Then, the commutator is evaluated as

Z 0 X2
X1, | X2 8‘1’2] 2 —®

ij K Y >
bosonic ij
— (0)ip Ot )i () (X2 + (1) i i () ()t (2
- XlszQplZ_(}lzz_(}]mXQm] Xlzpz_(}pzz_(PJmXleXQZJ
(x3)m3=0
1 1 1 1
- (X2)il(Z_—q))li(z_—q,)jm(X2)mp(X1)pj - (Z_—q,)ii(z_—q))jm (X2)mi (X2)1p (X1)p;
(X%)WPZO
_ X2 X1, X2]
_ <TT_Z X q)) (wT 22 ) . (B.13)
Likewise, we evaluate the following commutator:
0 X1 X1 X1, x2]

=T T . B.14
%:|:X17|:X278(I)ijz_q):|:|ij ( TZ—‘I’ TZ—‘I’ ( )

C point splitting0 00000000 0O0OO0OOO0OO

This section is devoted to the derivation of Konishi anomaly via the point-splitting method. The Noether

current of the U(1)g transformation §® = e® is
J=Trde?V'd. (C.1)
In order to perform the point-splitting method, we introduce the following cutoft:
J = 151(1) Tr((®e*" ), Uz +¢e,7 — €)®,_.), where (C.2)

Tr+€e xte . o
Ulx+ex—e) = Pexp(/ dx™F,,) = Pexp (/ dz™ (iafﬁfDde_m/DaeQV)) . (C.3)

Tr—e€ —€

F,, is a gauge covariant quantity, which is transformed as

F,, — e MEL e + 6719, e, (C4)
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Then, the covariant derivative of the current is
1 - 1 - _
(D*(@e*V )t )U(z + €2 — €)Py_) — ZTr (@€Y )are(D*U(z + 6,7 — €)Pus))

1.
—-D?] = —--T
i "
1 _ _ .
—§T7° ((Dd((I)e2V)$+f)Da(U(x t+6€T— e)q)z—e)) .

Here, DyU and D?U are computed as
= QEED&Fm + 0(62),

D,U
D?U = 4e¢™e"(DaFm)(D*F,) + O(€).

Next, we derive the following propagator

<((i)62v)z+eq)z—e>-

In order to derive this propagator, we introduce the following source term:
S(J) = / d*zd?0d*0TrdeV & + / d*zd?0TrJ® + / d*zd?0TrJo
1 - 0 eV ®
—(®,® -
Then, the equation of motion is given by

1( D> 0 0 e 2V )
4 0 D? eV @
This can be solved as

® s , 1 0
(1) = /g (0 §)

=d%zd20d20

= / d*d*0d*0Tr

0
16 L

Az,2") = _
%D262V Tlsf)ze—;VDzezv D2
By substituting this result into the action, we obtain

1 - (2 o

S = /dszTr 5(@, D) 40D b
O

1 / (B 0
= — [ d®¥(J,J) ( o > A

2 0 L

Then, we obtain the propagator as

(B(2)8()) =

And, LD? is computed as
_ 1 _
LD? = (D= WDy — 2F™ 0y + F)D*.

Thus, the propagator is expanded in terms of the power of € as
5 2V 7 g b oovpaovlasy 1 m
(@e*" (2 +€,0,0)8(x — €,6,0)) = 7=(e*" D*e*" =D%) = o (1 = 26" Fin + - -2).
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Utilizing these results, we finally derive the Konishi anomaly (the notation in this appendix differs from that

of Wess-Bagger, and thus the coefficients differ):

1= 1 _o = 1 - _
—ZDQJ = — ZTr (D*(®e*V) et )U(z + 6,2 — €)®y_) —ZTT ((®e®V)pse(D’Ulz + €,7 — €)@p_.))
no cont‘r(ibution
1 _ .
_§TT ((Dd(q)ezv)z-i-f)Da(U(w t6mr— e)q)z—e))

= iy Y mpip2epiE, - ir (-2) L mD4F,,2¢"DYF,

- 4T1622€ almse L 2T 16722 ‘
G €€ 1 me"

= 1on 2TrD F,,D“F, g = 167r2( )Treaﬂ nga Wa——

= —Lx1x2x1TrW2— (C.17)

- 16m2 4 2 B 647r2 '

This completes the derivation of Konishi anomaly.
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