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Outline

Program 
Is nuclear EFT dead?
Are conventional (crack)pots any less dead?
What is the point of       ?
Few- and many-body developments?
Conclusions?

lowkV
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Now, everybody already cited! 
Here emphasis on youngsters

not Johan! alas, not me either…

Program

Lots of good discussion!
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Is Nuclear EFT   dead?
Most definitely not!

But, before I go there…

c



07/18/2005 v. Kolck, Trento Sum 9

EFT  101
E

Λ

m

( )
0 ( , )

( , ) ( , )d n
EFT i i

d i d n
M mL c O ϕ

∞

=

∂Λ=∑ ∑

0Z∂
∂Λ

=renormalization-group      
invariance

local
underlying symmetries

M ( )
( )

( )

4
,

4

exp ( )

( )

exp ( )

H L und H L

L

EFT

Z D D i d xL

D f

D i d xL

φ φ φ φ

ϕ δ ϕ φ

ϕ ϕ

Λ

=

× −

=

∫ ∫ ∫
∫
∫ ∫

c



07/18/2005 v. Kolck, Trento Sum 10

∑ ∑
∞

=

∞
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
⎥
⎦

⎤
⎢
⎣

⎡
=

min

;)(~)(~)( ,,
)(

νν
ν

ν

ν
i

ii FcNTT

0T∂
∂Λ

=

),,( Κndνν =

maxmax
1( ) QT O

νν +∂ ⎛ ⎞= ⎜ ⎟∂Λ ⎝
Λ

Λ ⎠

max

max

1
( ) ,Q Q

M
T T O

ν
ν

+
⎛ ⎞= + ⎜ ⎟
⎝ ⎠Λ

For Q ~ m, truncate consistently with RG invariance

so as to allow systematic improvement (perturbation theory):

“power counting”

e.g. # loops L

non-analytic,   
from loops

normalization
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most common dino* misconceptions

2) Cutoff should be set by nucleon size

1) EFT doesn’t include the rho, omega, (insert here your pet resonance),
pomeron, bagged quarks, …

* Should not be interpreted as excluding other animals.
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c.f. “highly non-linear 
behavior”,
“Wilsonian RG”, 
other psycho-
sociological  
mambo-jambo

but not any “effective 
model” is EFT
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3) Part of something small can always be iterated

= +

+ + …

+ … +T T;

only for cutoffs
such that 0;

4) If you iterate pions you are loose the link with ChPT
No more than the link you loose with QED when you iterate photons.

but can only be done in one channel…
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6) Power counting should work in every little corner of phase

7) EFT should work for high-energy observables and/or non-observables
(“because I said so”)

Nope.

… (too many to list’em all)

0

2
0

Nm

pp

p p

r

r
:

:
will not hold everywhere, 

only genericallly
e.g., at thresholdor

5) There is no predictive power in EFT

i.e., physics is not 

limited to A>1
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Is Nuclear EFT   dead?
Most definitely not!

e.g.

pionless theory:

Platter et al. ‘’04
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]

pots

EFT LO
data

Hemmert

Griesshammer

any theory: An extra criterion to promote counterterms?

A method to pro/demote counterterms

Stetcu NCSM without a twist…

c
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Nogga
Epelbaum

pionful theory:

Promotion of counterterms in LO;

Perturbative treatment of subLO ?

Issue: correct renormalization of singular potentials

( )( )0
0 0

1
4

2 1( ) cos +
( ) 2 1

n nnnr
r r

u r
r n r

λ λ δ
−

−

⎛ ⎞⎛ ⎞
⎜ ⎟= +⎜ ⎟ ⎜ ⎟−⎝ ⎠ ⎝ ⎠

= K

Beane, Bedaque, Childress, Kryjevski, McGuire + v.K. ’01

Pavon + Ruiz ‘04
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if no counterterm, will depend on cutoff R

S wave

What happens in higher partial waves?
Similar phenomenon new counterterm to avoid model dependence



07/18/2005 v. Kolck, Trento Sum 17

Pavon

Higa

Gardestig

Other issues:

Anomalously small counterterms in some waves?

Can formally subleading terms be seen at large distances?

Brave in-progress calculation of 
(Where are the dinos?)

0np dπ→
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Are conventional pots any less dead?

mostly developments in few- and many-body applications: later 

PWA13

quackful theory:

quackless theory:

oops, sorry, no youngsters here

Rentmeester

ad
va

nc
es

! 

o New database
o Long-range physics believable
o Changes outside error bars at high energies but minor at low?!
o No Adnorm!!
o …
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What is the point of        ?lowkV

1) The lowdown on Vlowk
2) Low k and many bodies

WARNING

The following contains reenactment of real events;

it contain scenes some viewers may find objectionable;

viewer discretion is advised.

Schwenk
Coraggio
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NN data

pions

form
 factors

pomeron

(doctored?)
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Adapted from
Kaplan ‘98

…

Repackaging

“Stop fighting:

all pots the same”
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A nicer view 
(I think …):

But world not only nuclei! 

Reduces       errors?!
Could be useful.

1 Λ

RG

EFT pot
at 

EFT pot
at 

Λ

′Λ < Λ

inspired by
Machleidt ‘05

(And even if it were: 3-body forces? MECs?)
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Many-body systems- claim: best is 400 MeVΛ ≈

Ideally: 

controlled expansion where at each order cutoff effects to go as

1 , 0n nΛ > want large Λ
Suspicious of any approximate scheme without this property…

However: 

LO non-perturbative and needs complicated sum of infinite number

of diagrams, to be done numerically 

Cancellation between cut-off sensitive effects might be difficult…

Intriguing but dubious for Hartree-Fock

Probably useful in “exact” methods
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Few- and Many-Body Developments?

Deltuva breakthrough in momentum-space treatment of pd

Lazauskas
Marcucci

nd/nt puzzle and new three-body forces?

Quaglioni great progress in FSI in 
photo/electrodisintegration of light nuclei

+ stuff above
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My conclusions?

EFT + low cutoffs + new few- and many-body methods:

great potential for the next couple of years, 

till we meet again

But…
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… as usual, 

progress most likely to come from 

independent, even stubborn, yet intellectually honest, work

Sitting duck, Trento, 1999

p. 365
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