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Diffusion Monte Carlo
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Diffusion Monte Carlo

⇥(R, � + d�) = �R|⇥(� + d�)⇥

=

⌅
�R| e�(H�E0)d�

⇤⇤R⇥⇥
⌥ ⌃⇧ �

G(R,R�,d�)

�
R⇥|⇥(�)

⇥
dR⇥

walkers

potential term

d� d�

kinetic term

d�



Nucleon-nucleon interaction

2 body

3 body



Nucleon-nucleon interaction
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Auxiliary Field Diffusion Monte Carlo
Problem:
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Auxiliary Field Diffusion Monte Carlo
AV6: Op=1,6
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Hypernuclei

single �
hypernucleus

double �
hypernucleus

� = u+ d+ s



Hypernuclei
PANDA @ FAIR
- anti-proton beam
- double �-hypernuclei
- �-ray spectroscopy

STAR @ RHIC
- HI collider
- anti �-hypernuclei
- exotica?

JLAB
- electron-production
- single �-hypernuclei
- �-wavefunction

SPHERE @ JINR
- heavy ion beams
- single �-hypernuclei
- weak decay

BNL
- heavy ions beams
- anti-hypernuclei
- single �-hypernuclei
- double �-hypernuclei

ALICE @ LHC
- URHIC collider
- anti �-hypernuclei
- exotica?

KEK � J-PARC
- intense K� beams
- single and double �-hypernuclei
- �-ray spectroscopy for single �

KAOS @ MAMI C
- electron-production
- single �-hypernuclei
- �-wavefunction FINUDA @ DAFNE

- e+e� collider
- stopped-K� reaction
- single �-hypernuclei
- �-ray spectroscopy

HypHI @ GSI
- heavy ion beams
- single �-hypernuclei

at extreme isospins
- magnetic moments

BNL JLABKEK
J-PARC
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Hypernuclei
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Hyperon-nucleon interaction

2 body

3 body

[1]



Hyperon-nucleon interaction
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The idea

hypernucleus

nucleus �nuc = DetN JNN

�hyp = DetN JNN Det� JN�

B� =
⇥�nuc|HN |�nuc⇤
⇥�nuc|�nuc⇤
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propagator via HS auxiliary fields15A+ 3A ·A�

information about the hyperon-nucleon interaction

Hyp: nuclear effects cancel



The idea: behind the scene

Starting
point:

good wave 
function

robust method 
for nuclei +

different AFDMC 
approaches

different single 
particle orbitals

work in 
progress

present and future 
collaborations
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The idea: behind the scene
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Hypernuclei preliminary results
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Hypernuclei preliminary results
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Hypernuclei preliminary results
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Hypernuclei preliminary results
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Hypernuclei preliminary results
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Conclusions and perspectives

AFDMC algorithm can be easily extended to the 
study of hypernuclear systems

development of an accurate 
hyperon-nucleon potential

development of an accurate 
hyperon-hyperon potential

study of heavier   -hypernuclei:        , � 17
�O7

�He

study of     -hypernuclei: 6
��He��



Conclusions and perspectives

To do
(high priority)

deeper investigation 
in the AFDMC algorithm

better trial wave function

single particle 
orbitals

correlation 
functions



Thank you
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