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Introduction

N.Seiberg, K.Komargodski 0 0 0 0O O [JHEP 0909:066]

@ Ferrara-Zumino supermultiplet Juq4
® D" Jpgy = DuX, X = (¢x,1x,Fx) O chiral superfield
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Plan of talk

@ Introduction
© Review of Ferrara-Zumino’s X

© General proof
@ Exitence of singular tarm
@ Structure of singular term
@ Special feature of X
@ Completion of proof
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@ O'Raifeartaigh model
@ Calculation
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Review of Ferrara-Zumino's X

Seiberg OO0 O0O0OOOOODOOOO

Ferrara-Zumino multiplet Jy4 [Nucl.Phys.B87]

® Jog: SUSYODOOO S, 000000000000 T, 000
Superfield

2 @ 1 —v 7. 1 _ v'ec \a
by = jF+0%(Sue+ 5(0“0 Sv)a) +0a(S, + 5(0“0 5.)%9)
_ 2 1 :

+ (00"0) (2T — S T+ 2 oV + )

@ Superspace 0 00O 0O _
D% Jog = Do X
X O chiral superfield, X = (¢x, ¥x, Fx)

® Yx, = @(Uﬂgu)a; Fx = %T—i- I'a“jf, px 000
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Review of Ferrara-Zumino's X

® J,, 0 XO0O0OOOOOOODOOOOOOOO0O0O000O
Joc, = 287(Da®’)(Ds®') — [Da,Da]K X—4W—§DK

e 00000000000 X=0000000 X o B(8)]1—100p WW

N.Seiberg and K.Komargodski [JHEP 0909:066]
X = (px,¥x,Fx) 000 SUSY breaking0 0 O O

o HOODOODODODOO Xp

") %X — XNL

) XNL|0 = G, G O Goldstino

9 X,%,,_ =0
o D0DDDO px

o limrs o0 (px (r)Px(0)) = (522)* 17
o ...
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00O 1: Exitence of singular tarm

limy—soo (px (N)PX(0)) = (5%)? s DO O

@ Goldstino 200 exchange DO OO OO0 1/|/*0O0D0O0O
® px =3G*>+..000, GO Goldstinod OO

1. 00O chiral superfield ® = (p,%, F), 000 (F) #0
(Te(0)Sua(x)Sus(y)) O singular term 00000000

oooooono
/ d*xd*y i0 i0}(Tp(0)Sua(x)Sus(y)) = 2€ap(F) # 0
Fourier OO0 OOOOOO0OO

p,lclgo Pa"(T¢SuaduplrT. = 2€as(F)

" A{T0SuaSus)er. 0 p,q0 000 singular 00000
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OO 2: Structure of singular term

2TS.aSup)F1. 0 form factor 00 OO OO0
— singular term 0 0 O 0, pole 0 O

Pud
<T¢Sua5uB>F.T.|singuIar = 2<F>6aﬁ pgq; (1)J

O Goldstino theorem OO, fOOO0OOOOO,

Spa = V2f0,04G" + ... (GO GoldstinoO O 0)
00 ¢0 GOOOO

(F) -
_ e
$=ope T
0 (1)0 pole 00 00D 0D
0000000000000 000
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[0 O 3: Special feature of X

00 o000 Ferrara-Zuminod X O OO

XO0O0OOoooooooooog

@ SUSYODOOOOOO, 00 (Fx) #£0
o Fx = 2TW, +id"R —» (Fx) = 2(T",)
o (TH)y = —pprv,SUSYOOOOOOO p#0
o (Fx)=—-3p#0
2
@ (Fx) =3vZ° = &2
e GoldstinoOOOOOOOOOO
5 = _\2fFPG, ..., x = VZG + ..., VZF = (Fyx
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o Yx0000000O
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’l/}X = ?U—'uadsu

o »/Z=15f,00000
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00O 4: Completion of proof

Ferrara-ZuminoO 0 OO0 (Fx) = §f2

18

4
— 2 r2~2 - ' r2
gox——2f23f G +...—3G + ... J
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O'Raifeartaigh model

(Tox(rpx(0)y = 1/|rf00000000000000

O'Raifeartaigh 0 0 O

e J0DODODOODODODOO
) W:—f¢o+m¢1¢2+%¢o¢% — 1o O Goldstino
e m?>yf - ¢;=0(i=0,1,2) 000 (1-loop)

oDDDDDDDDDm:%(a#—ib)

® X =—3f0g+ 40,05 —» ox = —5fpo + 12
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00 000: O'Raifeartaigh 0 0 O
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ooodono p—000000O0
000 (3-loop) OO

C2 [ d*k i(k-0)agi(k —p) 5P
_ﬁ/(zw)“ (—kZ) (—(kp—)p)2 +/d4k0(p’k) J

k,p— kOO ¢yo000000,

2m? 1 1 1

= y167r2 (log(1 — r?) =14 5(r +-) Iog(l%r:)), r=yf/m? J
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DSBO OO 1: SU(2)0 OO

Dynamical SUSY breakingOD OO O0OODO
ugooooogd

XOO0oOoooooarz
GoldstinoO O O 7
1. SU(2) gauge theory [Intriligator, Seiberg, Shenker, Phys.Lett.B342]

o | =3/2 matter Q
o W=0 J

singlet u=Q* 0000 moduliDO0

@ degenerate vacua

@ (u) =00 singular point
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DSBO OO 1: SU(2)0 OO

gogoooo

@ massless 0 0 u OO (anomaly mathching)

@ (u) =00 singularity 0 smoothed out

OUO00 Wigee =Au0000

o 0000000000 Ve = (Kyyt) THWal® = (Kyut) THAP
e 0000 KOOOOO — E ~ |A?A? (AD dynamical scale)

—SusSyoooad

ooooog X

0 X = 4Wyee + 1D°K 00D OO
@ Goldstinod Au 0O fermion O O
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DSBO OO 2: IYITO OO

2. IYITOOO [Prog.Theor.Phys.B473]: SU(2) gauge theory, SU(4) flavor
Qi: SU(2) 2, SU(4) 4, S;: SU(2) 1, SU(4) 6

W = \SVQiQ;
D000 - 0000 PAQQ) =AM

0(QQ)D0000000 QOOD

Wegr = 2A2\S

susyooooo

ooooog Xz

® X = 4Wef + ..., Goldstino S O fermion 0 0O 7

e 000 microscopic0 000 X o (g)1—toopW*WZ DO ODODOO
o JODOOODOOY
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