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· finish

up
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·

· Vector Superfields & Non-abeliam
gorge
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· SUSY vacen+ moduli spaces

R-symmetry interlude
· symetry-breaking.



31
-

VectorSuperfield,
- Vectorfields are real .

Want to impose a reality condition
.

V=

Thisgives

v(x
,0,5) = ((x) + i0X() -T(x) + Oroup + 200 (M+iN) - JECM -iN)

+:00(1+=Grx) - io(x+rGz) + 100. (D- [5C)
81+ 83

.

- 47+43 + 22+23

gayt onshell

If we have

V= V+ z+

Upt+U-2(imP) abelian !

Theticf

2 - C+2req D , X in

X- X-it ni above
.

M-M-Zimf

N -N+2reF

Pick
gange

:

Vwz= OrtEvp(x) +TOOT()-iEoX(X) + tOO DG)
-

1 O at least !

Vz = too upu!

we need afieldstrength.

EWa
=-IDO

Wa chiral size

Wi = - IDDDaV . DW= 0
.



Invariant :

WaWa-ID
Tip .Daburaji

WE
garge :

gaugino .

Wa = - ixc + OaD + i(2*0)aFpo+ 00(N2x)a
↑

susy field strength
F-term?

SiocoWa = -IF -zixriGpX + D+ FxF .

c

==F -4ix+*2x + 2D2
.

Look
,nterm

Socwa = food DV . Wa

For non-belianyetheries :

V = VaT".
U

e +ei

Whe
gage :

e = 1 + V+t



Gaugino superfield :

↑

Wa =-ID(e-Dae) .

Wa = -DD(eDaeY) .

Can showthat

weeWrin

In component fields ,
one can obtain :

Wa =-IDa + EIJTu .DaV]

=> Wa = - ixa(y) + OcD(y) + i(+
-

0)F, + 00.(rDNT(y))a

Fou = bour-dorp-ty .vr]

Do = Go -[Up ,
]

To introduce
a explicity ,

redefine

V-2gV Cupkgrp .

Xx
D D(

Fpo = CpVn-GoVp-igTup ,
vo]

Dp = 2 p-g[up , .]

SYM Lagrangian :

2sym = simdoThwa)
= Tr (-#F-ixDpx + [D) +Te For N



with

=O

Gauge-Matter Actions still shira
,

-eg
chiral

The KE gage-in - combination is

F

So weget the following .

[matter =&God FEE + (EOCEE) +e)
D-term :

=+E+z .

(Dpp) -iFEPDNT +FF

+-XP +EDP
.

Fayet-Eliopulos
-

We can do Determ transforms like atotal derivate

VA-vix+ iπ
-

D
*

1-D
+

+ 27...) U(l)
gage ide

2Fi = 23xfrOdV *
= LISADA



Full Lagrangian :

#=: D" = -gGT-g3? .

2 = Lsym + &mater + LF1
·

Sig
-spiring

-V

with potential :

~(P.)= 59 j9+39

= FF + [Dzo



Vacues

· vacuum : lowest-energy state
./minimal energy

state.

Lorentz-invariant config .

↳ so all derivatives & non-scalars = 0
.

↳ so the only thing left is the solarpotid
· 1: 1 to minine of solar potential .

susy :

· <RIPIR) 70 .

SUSY vacua <t> zeros of V.

· This meas solving
Fi(q)= o F-flat (w).

Da(p
,) = 0 D-flat

.

I must exist)

↑
mod out by gaye-equi- transformation.

· No radiative corrections to W .

-> need non-perturbative correctious
.



Supersymmetric Venus
SUSY vacuat zeros of V

.

= (d) = 0
. F-term

.ED.) = 0
.

D-Term

Procedure :

1) D-term flat directions
.

D(.) = 0

=

2) Wexitts =>> Enter lifs

Fi(q) = o

.

classical vacuum

· flat directions- moduli

· generically non-5084 theories have space of classical flat
directions lifted by radiative corrections .

Classical Moduli Space :

Ma = PFal/ gange troof.
I



Ma =

<
-herin

· OperatorsXt
-

D

Lsced= im (fowaw) + Sod(Qi+ i)

D-Term: 1 Invariant :

D=QQ -Q = 0
. ! Mij =Q

Gange-inv-
Mesin matrix only hasI noun

QQ:

I
value :

& Ei
....En

25...F Miny....Moo
I

Ia

dimpla = 2F - 1
- 1 dimchar= z5-1 .

"
Kahlermetric

I det(m-XI)=
d= Findindist So

nonmish

Ei....Mini...jT = 0
.

&
singular- dof light appearsthere .

(F-1)
"

ex .

conditions
.

MasslessI

SUCN) SUCI) , SUCHi
Da N F 1

j N 2 F



I

D
*

= Q(T+)Q I Mij = Q g
-(T) in= 0

.

I with Kahler potential
k = 2TrJM

For FIN, can put ~
bronto
SOCN-E)

a =( -...) :
M can be diagonalized in terrs of

F ex .
evaluesV:.

&

dim
,
Ma = F

&
=> EN-E)F massive

gaye
bosons

.

= 2FN

take away I
- [(NE-1)

gayedof. - N-F) - 1)]

For EN ,
Q (v)

*

B = garQ-- . Dan

dimcMa = INF-(N-1)
. "deti-BB= 0

.



Super-Higgs Mechanism

SQCD
,

SUCN)
, F flavours ,

all but v,0
.

# Brokengenerators = N- 1 - (CN - 1- 1)

= 22- 1 + 1
.

Adju = 10I@Adju-1
- TAF-1

24S (Q =

wQ
Live( , 1)

.

=(
b

. dof
Vi = 0 => 2(i"- 1) + 4NF

& 2

gange ex , scalars
,

X.X
bosons

4x
eaten /

L-%to 2(-1" - 1)

+Ng .b. wi

Exo
+ 4(N- 1(I-1 + 2 + 4(F-1)

↑ ( &
masslessQ wi ~

4
, 4



ageKatiF
e

- firTwe SAP Fab()can'
↑

Adj@Adj. G-invariant ·

G <Iso(M)
. M is scalar witch.

k() K((i)
.

Geometrical operations onM in N= 1 -> unchanged by
gauging isometries

sincevt s not

in same multiple.

Note : If dot does not propagate ,

Vin -> Wi = 0

SUSY-breaking has no dependence on Killer potential -



w2 susy

[vector] = V = (x , Ap .
D)E = (P,c ,

F)
·

Enyper] : H.
=(.,s,Fi) @ Flz = (Fr ,Tra ·F)

· have R-symmetry SU(2) is
.

· no W since this breaks SUL)R
· potential D-Term :

F = 0

D = -g[t,]"

=> v = EgTr[P.].

Thuge moduli space of vacue.

-
egeneric point in moduli

space
:

- diagonalise P so

gayegroup
OCI)"·

- LE : + massless rectors

dimG-r massive rectors
.

(depend on VEUs
.

=> Conto Phase



Hypermultiplets.

HFr form SUCER-doublet
.

V(H.,+)=/FTH .
- FinTietal

ro

&matter
= Sad [FgHi +FinegiaHr)

+950 EgH th + h
.c .

-

To build NLSM note

ImFab X XIPDp**> KEx 49NDpE

= Can combine into holo. propotential,
2

Fab=
=-

Special Kahler Manifold,
wh

V(P,) = - FimFb"[P,F(DTJTE,
FaLPTd

Hypers.



M = Mou

2

Hyper Kahler manfold ,

W=4 E M=& trivial topology ·



Raymuntry
· Defined : outer automorphism of Super-Poincan

Useful for

↑- generator (necessary) in SCFT
.

=

superspace .
(rotations in 0)

- chiral modes
-

- non-renormalizationthis
.

-

susy-breaking spontaneous.

① Constrains the algebra -

③ Organises the supermultiplets .

③ Controls central changes El
↳ short multiplets classified by R-reps .

↳ geoutry of BPS stated.

# SAFT .

- fix scaling diversions


