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Studied quantity: monopole strength
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Uncertainty budget

Many-body truncation

e Comparison to PGCM-PT * Strong centroid dependence ~ 10 %
* Only tested for low-lying exc * Dispersion relative error ~ 20 %
* Correlated to SRG and generator coords * Truncates both H and many-body

Chiral Order

* Good overall convergence

* Centroid relative error ~ 1,6 % * Empirical knowledge, two coords r and 3,

* Dispersion relative error ~ 9,8 % * More systematic choice needed

Three-body treatment

* NOZ2B approximation

Harmonic Oscillator widEh

* Good overall convergence

L 10 o i
*  Centroid relative error ~ 1,6 % 1-2 % uncertainty in low-lying exc

5 EEpsEen ke ST 6 % * Not tested for giant resonances

Finite Basis Size

* Good overall convergence

HamiLbonian parameters

* LEC dependence of X forces
* Centroid relative error ~ 0,6 % * Few interactions compared
* Dispersion relative error ~ 1,7 % * Correlated to SRG

* @3, NOt studied (14 safe for GS) * Need for emuléitors (EC)
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Deformation effects in prolate 248Sj
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e Focuson the prolate-shape isomer

e Coupling to GQR generates splitting
X  High peak = shifted “spherical” breathing mode
X  Low peak = induced by coupling to GQR (K=0)
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From finite nuclei to Astrophysics
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* Good overall convergence \"4

e Centroid relativeerror~1,6% V'
e Dispersion relative error ~ 9,8 % ~~

[Epelbaum, Krebs, Meissner, EPJA, 2015]

[MeV]

[MeV]

— F

24 | — |
Centrod

22 | -

20 | —

| | |
NLO N2LO N3LO

Pattern present but slowly converging

28



Schrodinger equation

A-body Hilbert space

Hn

Many-body truncation

HY =B )

J Exact solution
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Schrodinger equation

A-body Hilbert space
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Many-body truncation
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Many-body truncation

Schrédinger equation HN’?) _ Elél\},m PGCM : multi-reference unperturbed state

A-body Hilbert space J Exact solution

) = Qo)

PGlM subgpace
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Many-body truncation

Schrédinger equation HW?) _ E?|T?> PGCM : multi-reference unperturbed state

A-body Hilbert space ) Exact solution /
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Wave gperator action

PGIM subgpace
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Many-body truncation

Schrédinger equation H|‘P,’\,\) _ E/é|l}’//<\> PGCM : multi-reference unperturbed state

PGCM-PT : ab initio expansion method(
A-body Hilbert space j exact solution

vy Q) =107y +10") +10P) + ..

Wave gperator action
(eg. PT)

PGlM subgpace

(1) [Frosini, Duguet, Ebran and Soma, EPJA 58(62), 2022]
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Many-body truncation

Schrédinger equation HN’?) _ Elél\},m PGCM : multi-reference unperturbed state

PGCM-PT : ab initio expansion method®
A-body Hilbert space Exact solution PGCM-PT(2) up to 279 order so far@

vty LRy = 07 +10(") +10%)) + x.

Wave gperator action
(eg. PT)

PGlM subgpace

(1) [Frosini, Duguet, Ebran and Soma, EPJA 58(62), 2022]
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Many-body truncation
Schrédinger equation HN’?) _ E?I‘I’?> PGCM : multi-reference unperturbed state
PGCM-PT : ab initio expansion method®
A-body Hilbert space Exact solution PGCM-PT(2) up to 2nd order so farl@

vty LRy = 07 +10(") +10%)) + x.

. 41
Wave gperator action Y
1
(eq. PT') 0F 20Ne
3
2,
E_ZOO
Pé[M §M‘0§P66€ @ -210 —
(1) [Frosini, Duguet, Ebran and Soma, EPJA 58(62), 2022] -220
PGCM  PGCM-PT(2) FCI 29

(2) [Frosini, Duguet, Ebran, Bally, Hergert, Rodriguez, Roth, Yao and Soma, EPJA 58(64), 2022]



Many-body truncation

Schrédinger equation HW?) _ Efl‘l’?> PGCM : multi-reference unperturbed state

PGCM-PT : ab initio expansion method®
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Many-body truncation

Schrodinger equation HI‘P,’?) = E?I‘P,’?)

Dynamical correlations mostly cancel out

PGCM reliable for low-lying collective
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A-body Hilbert space
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SRG dependence
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A-body Hilbert space

SRG dependence
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A-body Hilbert space

SRG dependence
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Gewnerdator coordinates choice
A-body Hilbert space

PGIM subgpace
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Gewnerator coordinates choice
A-body Hilbert space

PGalM subgpace
Grenerator coordinates 7
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A-body Hilbert space

PGalM subgspace

* One coordinate insufficient (deformed systems)
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A-body Hilbert space

PGalM subgspace

* One coordinate insufficient (deformed systems)
* Two coordinates necessary: empirical knowledge r and 3,
* Additional coordinates ?
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Gewnerakor coordinnates choice
A-body Hilbert space

* One coordinate insufficient (deformed systems)
* Two coordinates necessary: empirical knowledge r and 3,
* Additional coordinates ?
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Gewnerator coordinates choice
A-body Hilbert space

* One coordinate insufficient (deformed systems)
* Two coordinates necessary: empirical knowledge r and 3,
* Additional coordinates ?
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Many possibLe directions

Momentum-like coordinates (DGCM)

MCSM-like calculations (greedy algorithm) -



HFB vacuva selection

A-body Hilbert space

PGalM subgpace

Generator coordinates 7



HF® vacuva selecktion

A-body Hilbert space

PGlM subgpace
Generator coordinates 7 .



HF® vacuva selection

Must exhaust the PGCM subspace

A-body Hilbert space

PGlM subgpace
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HF® vacuva selecktion

Mesh refinement ' '
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HFB vacuva selection

Energy window
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HFB vacuva selection
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SYSTEMATIC CRITERION NEEDED

Unbiased realisation of the PGCM subspace Fﬁ(/”] gubgpace
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