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= Introduction&Motivation

=2 2-N forces with explicit A

=>3-N forces with explicit A (2-mr—exchange topology)

=> Summary and Outlook
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=>» Standard chiral expansion: Q ~ M, < A = ma — my = 293MeV

= Smalll scale expansion: € ~ M, ~ A < A,
Hemmert, Holstein, Kambor '98

- A gives a large contribution to LECs (c) via resonance saturation
Bernard, Kaiser, Meil3ner '97
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A) = 0, A) =4 A) = ——4 A) = 2lA
c1(A) 2(A) = 5705 3(B) op - ald) = o3
h2, h2 2 12
di(A) +d2(A) = 75, d3(A) = _géga d14(A) — di5(A) = _QAé'
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| Fits to KH PWA, Koch' 86
C1 C2 c3 ca |di+da| ds | ds |dia —dis| €14 €15 | €16 | €17 | €18
Q*, KH PWA —0.75|3.49|—4.77|3.34| 6.21 |—6.83|0.78| —12.02 | 1.52 |—10.41|6.08|—0.37|3.26
e +Q* KH PWA —0.85|0.44|—1.91|1.49| 2.07 |—2.45|0.66| —3.86 |—0.12| —7.05 |3.39|—0.38|2.85
A-resonance saturation contribution| 0 [2.81|—2.81|1.40| 2.39 |—-2.39| 0 —4.77 | 1.87 | —4.15 [4.15|—0.17(1.32
level of A-resonance saturation, % 0 81 | 59 | 42 39 35 0 40 123 40 68 | 46 | 41
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A-less theory A-full theory: additional graphs
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=>»Only 2-pion-exchange contribution are
considered (the long range part)

=>1/m, corrections to NLO diagrams are included

=>» Results for peripheral phases, no refitting of LEC's

=>No additional parameters, h, and g, (tNA and TAA)
are extracted from the fit to TN scattering

=>» Sensitivity to the choice of ¢, Is studied
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27— 2n—17— ring
exchange exchange
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27— 2n—17— ring
exchange exchange

=» Only the longest-range part considered (coordinate space)
=» Scheme independent

=> No unknown parameters
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Up to N*LO all considered contributions are local

(Constraints: A
> Locality
> [sospin symmetry

\-) Parity and time-reversal invariance/




Gi=1
g~2 =T1°T3
Gs = 5133
Ga=T11 T35 53
Gs =72 T381 -8
Go =71 - (T2 X 73) F1 - (F2 X &3)
Gr =11 - (T2 X T3) &2 - (F12 X T23)
Gg = Fa3 - 1723 - 73
Go = o3 - G312 - 31
Gio = a3 - G1 P12 O3
Gi1 = T2 - T3 i3 - G1 Fas - G2
Gio = To - Ty a3 - &1 P12 - G
Giz = To - Ta 12 - G172 - G2
Gia = T2 - Taf12 - G1F12 - Go
Gis = 71 - T3 13 - G1 P13 - &
Gio = To - T3 12 - G2 P12 - &
Gi7 = T1- Tafaz - G1F12 - G3
Gis = 71 (T2 X T3) &1 - T3 &2 - (P12 X Fa3)

Gio = 71 - (T2 X T3) &3 - Fa3 a3 - (F1 X &2)

Up to N*LO all considered contributions are local

/Constraints: )

> Locality
> [sospin symmetry
> Parity and time-reversal invariance

- /
I’i1 ,101'
Ta'-' 'r23
"0

Q— T - (1'2 * Tg) 6"1 . f‘23 5"3 . f'lz 5"2 * ('f;lz * ﬁzy

fuu E Qz (12,723, 731) + 5 permutations
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TPE “structure functions” F in MeV”
~In equilateral-triangle configuration
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=> A-saturation at “short” distances (1-1.5 fm): F, F F.o Fop

16’ © 18" © 19’

=> A-saturation at large distances (2.5-3.0 fm): all F,

=» Convergence of chiral expansion at large distances



=» Current results for A-full chiral 2-nucleon and 3-nucleon forces
at N°LO (N*LO) are presented

=» 2-nucleon forces (peripheral phases): description of the data is
comparable to the A-less case, convergence pattern is better,
dependence on the choice of LECs is weaker

=>» 3-nucleon forces: at large distances resonance A—saturation works, chiral
expansion seems to converge

Outlook

=>» Fitting short-range part of A-full chiral 2N forces to data.
=>» Calculating shorter-range A-full 3N forces.
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