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BPS domain walls

Static solution to the equations of motion

that:

- saturates the BPS bound

- interpolates between two discrete
supersymmetric vacua

- is invariant under half of the
supersymmetry transformations.
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The domain wall interpolates

between the two supersymmetric The orientation of the wall is
Tacus, perpendicular to the z-axis.




Generalized Wess Zumino Tm [WV]
model, one superfield: W

Re [W]

BPS saturated domain walls correspond to straight trajectories in the complex
W-plane.

anti-symmetric, trivially conserved
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BPS equation: e W'(A) Topological current: 2z, , = -—32i0/%0,W
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The BPS domain wall tension is proportional to the topological charge density.



Example:

Renormalizable model, one chiral superfield:
Ki=alln
W= ngb—%)\gb?’

Lagrangian for scalar field, after eliminating auxiliary field through its
equation of motion:

Lbos = 0FAB,A—|m? WAL .
L | scalar potential V(A,A)

Two supersymmetric vacua:

m
A = +—
VA

Solutions to the BPS equation:

o , inverse domain wall width
A = ——tanh (mz2)
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Generalized Wess-Zumino model

The action is given by:
superpotential
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Kdhler potential chiral superfield

The (anti-)chiral superfields can be expanded in terms of their components:

flavor index fermion
Hin o —i1090 (A 1 0y + 02F]
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scalar  auxiliary field

Results for generic Kdhler potential can be found in hep-th/0608095. In this
talk results for canonical Kahler potential are provided.






Construction of component currents

Noether's theorem yields the form of the conserved SUSY currents:
Ne = 16 (p'ota*0rA") — 4iW; (a"9°)
i (8,\Ai5)‘a“zﬁi)d + 4 W; (Wb“)

Calculating the SUSY variations of the SUSY Noether currents yields the
expression for the currents associated with the tensorial central charges:

&

indicates unmodified Noether current
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Using the variations of the currents to find the central charge currents is
equivalent to doing the current algebra with canonical quantization of the
fields and their conjugate momentum and Noether currents.

Up to Euler Lagrange composite field equation corrections, which are taken
to vanish on shell, the result is:
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Improved currents

A Belinfante improved SUSY current can be defined:

QL = QY. +0,G% anti-symmetric, trivially conserved
Qg o= l]ifoz £ apGgM
where
Gt = alyfott)ed
GLb = aA et i

The constant a can be chosen so that the trace of ’rhgez supersymmetry
current is soft for a renormalizable model: « = -i—

Improved tensorial central charge currents follow from the supersymmetry

variations of the improved supersymmetry charges:
scaling dimension of (anti) chiral superfield
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The Noether form of the energy momentum tensor is:

T = 16[0*AD" A + 9¥ Ad" A] — 40" hotep — Yot 8 p] — g L

A symmetric energy-momentum tensor can be defined by means of the Belinfante
improvement procedure:

Th - = T o GEY = =167 (Yo, 9)

TEY = 16[0* A" A + 9" A" A] + 2i[ypa” O i + ot O I zz‘[wawg—z -+ g—gaﬂw]
A further "new and improved” tensor with a soft trace can be obtained by adding

yet another trivially conserved term:

7 Y v v i : 1
T = T+ E(gHto% - 0RoNIGE frace is soft for ¢ = =

The final form of the conserved, symmetric and soft trace energy-momentum
tensor is obtained by once more modifying the current by subtracting composite
Euler-Lagrange equations from the improved tensor. The results is:
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The Supercurrent

All improved component currents can be obtained from the supercurrent. For the
generalized Wess-Zumino model with canonical Kahler potential the supercurrent
takes the form:
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The improved component currents are embedded in the supercurrent as

R-current j I— supersymmetry current
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Hence the extended super-Poincaré component currents can be obtained
as derivatives of the supercurrent:

I higher components of superfield
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In addition, the angular momentum tensor is constructed from the energy
momentum tensor:

MMVP. = PTG Bee R
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not a superfield



Extended Superconformal Algebra

In the presence of a domain wall the superconformal algebra is modified to include
additional tensorial central charges: {S. .S} = Xus {Qa, 80} = Yoo =+20"Y,

{SGHSB} T Xdﬁ' {Saan} 3 Yad:+2angu

extended superconformal

superconformal

Susy Poincaré
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Construction of component currents

The superconformal currents are found via Noether's theorem using the
superconformal transformations. The result is:
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Just as the supersymmetry currents, the superconformal currents can
also be Belinfante improved:

Sh = SNat+ 0t GY] with G = a(yo) A
S5 = SiatOlks G Gyt = aA(e™¢')s
; : 32 : ;
With the choice « = —i= | the improved superconformal currents are just the

space-time moments of the supersymmetry currents:
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Applying the SUSY and superconformal variations to these improved currents,
the improved conformal central charge currents are obtained:

5958 + 55 = VR 00055, = X,

S2SE 40505 s - 1,

The improved conformal central charge currents are just the space-time
moments of the central charge currents:

Yoo = #2")a Xog = —(#Z")as
Yoo = (#2")aa L e

Therefore, all improved component currents are determined by the
supercurrent.



Renormalization

Renormalization of the supercurrent controls radiative corrections to all
superconformal charges and current conservation equations

Conjectured results: with: o
anomalous dimension
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The topological central charge density is not renormalized. Consider a domain
wall in the simple Wess-Zumino model perpendicular to the z direction:

current  Z,3 = 16i0540,S
charge (o= Zigp= 1_16 AN vanishes in supersymmetric vacua
density =199 l l

5 & 2 i e 8 m? : ;
— 2 {W\Z:_OO - W\Z:Jm} — (g [¢W’|Z:+OO — ¢W’|Z:_OO] Sl <+— domain wall tension



Likewise, the first space-time moment conformal central charge density
receives no radiative corrections:

YE = 16e]tol 0NN <«———current
fepes o 4 .
Yoo =80 dzY o= 0y <«——— charge density

independent of anomalous dimension

However, the second space-time moment conformal central charge density
receives anomalous dimension radiative corrections:
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depends on anomalous dimension




Conclusions

® The presence of a domain wall requires a tensorial central charge extension
of the superconformal algebra.

® The superconformal current and the superconformal tensorial central charge
currents are obtained as space-time moments of the supersymmetry current
and the SUSY tensorial central charge current.

® The supercurrent contains the R-symmetry current, the supersymmetry current,
the tensorial central charge current, and the energy momentum tensor as its
components.

® All tensorial central charge extended superconformal currents are constructed
from the supercurrent.

e The SUSY tensorial central charge remains uncorrected, but one of the
conformal tensorial central charges receives radiative corrections.



