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Why use Light-Cone Quantization!?
ET Quantization Orthogonality Catastrophe:
H=Hy+V: [(0[Q)] ~e s

Low-E states are different: |(¥m, |Vw)]? ~ e~ el

Problem: You need many particles to properly
approximate low-E states of H for larger Volumes.

d—+1
2

Even more challenging for: A >

(0[Q)]2 ~ LTI OTARE T

True for: Yukawa in 3D or fermion mass in 4D
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Light-cone quantization has a trivial vacuum

P_|_%P+—|—5P_|_ » [5P_|_,P_]:O

But P_|0) =0 while P_ >0 for other |¢) (NEC)

So (0|6Py|yp) = 0! (i.e.vacuum is trivial)

There’s no dependence of observables on the volume
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| C has it own issues

Ex: v__¢ + Ao -»/dx dz®2p(z~,2+) =0

(all LC modes have P_ > 0)

| : o 0m® = :r\zg
ET: 5 LC lacks appropriate

intermediate states!
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Strange linear behavior!
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NEC violation!
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Pf + m?
2P

P, = — 00, P_ — 0

l.e.“Zero-Modes” have large energies
and need to be integrated out properly!
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IAG | _. +
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/0 b

Analytic in g+

In contrast with ET:

: [
S ~ / dty dto / dqo
; 0

Non-Analytic in q0
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0
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Focusing on 2nd Ord:

- +

/O ddey2+<0,P_,M\T{V(yT)V(yJ)}\QP—,M’>N/O dyy (O, P_, pl6Hepy(y1)|O, P—, 1)

Happens when 4-pt fcn looses
spectral decomposition on the LC

Only possible if some 3pt-functions vanish on the LC:

AN =A+Ap+2n



Prescription maps ET parameters to LC parameters



Prescription maps ET parameters to LC parameters

. _1 2 2 >\4




Prescription maps ET parameters to LC parameters

. _1 2 2 >\4

I_[effD @ + ...




Prescription maps ET parameters to LC parameters

. _1 2 2 >\4

I{effD @ + ...

Serone, Spada, and Villadoro:




Prescription maps ET parameters to LC parameters

. _1 2 2 >\4

I_[effD @ + ...

Serone, Spada, and Villadoro:

m%C:m%T 1+Zan< )




Prescription maps ET parameters to LC parameters

. _1 2 2 >\4

I_[effD @ + ...

Serone, Spada, and Villadoro:

mic = mQET 1+ Za” (m ) = mpp + 12X(¢%) pr
ET




Prescription maps ET parameters to LC parameters

. _1 2 2 >\4

I_[effD @ + ...

Serone, Spada, and Villadoro:

) = mEr + 12X(¢%) pr

m%C:m%T 1+Zan<

)\ n
mQGap:mQET 1+ch( 5 )
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Using entirely ET data you find the LC series:

n
2 2
MGap = MLC 1+E cn(m )
LC

Borel resum this series, minimizing over
Borel “voodoo” parameters (as in Serone et al.):

7??;?292
_ ET reproduces LC behavior
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And now with SUSY

The 2D theory: Real ¢, :

)
SUSY variation: (§y) = (W') = h + g<qb2>
h <0: SUSY preserved but Z, broken:
TN g — 11y # 0

h > 0: SUSY broken but Z, preserved:
T ¢ # O, TThqe)y — 0
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The phase transition is captured by the
Tri-Critical Ising Model

Orray =€+ 00 + 0y + 00€

Integrable SUSY deformation: §P, = /da;)\e’(x)

v = 1.25
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SUSY is healthy for the LC

Recall: (51)) = (W) = h + 2 (42

2

SUSY phase: (¢?)

|

|
—~
-
)
~—

&,

* Heff — P—I—,naive

P, =Q35 >0 (NEC)
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A Dream

Large-N RG-flow:

N=4 SYM N =2 SYM

Qs = [ e m tr(ov)

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



