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True for:  Yukawa in 3D or fermion mass in 4D
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P+ ! P+ + �P+ [�P+, P�] = 0

But P�|0i = 0 (NEC)while P� > 0 for other | i

h0|�P+| i = 0So (i.e. vacuum is trivial)!

There’s no dependence of observables on the volume

Light-cone quantization has a trivial vacuum
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V =
g

3!
�3 + ��Ex:

Z
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�
dx

d�2
�(x�

, ~x

?) = 0

(all LC modes have P� > 0)

x
: �m2 = � �g

m2

ET:
x

LC lacks appropriate
intermediate states! 
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Strange linear behavior!
m2

Gap 6= (�⇤ � �)2⌫

NEC violation!
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P+ =
P 2
? +m2

2P�
! 1, P� ! 0

I.e. “Zero-Modes” have large energies 
and need to be integrated out properly!
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Prescription reproduces missing vevs!
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h� i = hW 0i = h+
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2
h�2iSUSY variation:

h < 0 : SUSY preserved but Z  broken:2

m� = m 6= 0

h > 0 : SUSY broken but Z  preserved:2

m� 6= 0,m = 0
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0(x�)Integrable SUSY deformation:
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�
h
(m�+

g

2
�

2) (x�)
i

trunc

P+ ⌘ (Q+)
2
trunc 6= (P+)N.O.

Q� = Qfree
�



SUSY is healthy for the LC



SUSY is healthy for the LC

h� i = hW 0i = h+
g

2
h�2iRecall:



SUSY is healthy for the LC

h� i = hW 0i = h+
g

2
h�2iRecall:

SUSY phase: h�2i = �2h

g
= h�2icl



SUSY is healthy for the LC

h� i = hW 0i = h+
g

2
h�2iRecall:

SUSY phase: h�2i = �2h

g
= h�2icl

Heff = P+,naive



SUSY is healthy for the LC

h� i = hW 0i = h+
g

2
h�2iRecall:

SUSY phase: h�2i = �2h

g
= h�2icl

Heff = P+,naive

P+ = Q2
+ > 0 (NEC)
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A Dream

N = 4 SYM ! N = 2 SYM

Large-N RG-flow:

SUSY Non-Renorm Thms protect 
naive LC from “zero-modes”!

�Q+ =

Z
d

d�1
x m tr(� )


