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Halo structures Thomas-Ehrmann effect
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Closed quantum system Open quantum system

o

Infinite well *_ —em mm mm == == == cONtinuum

~ resonance

>0

bound state : kn = ifin



Gamow Shell Mode/
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u(r) ~ CTH}, (kr)+ C~H,, (kr) (complex-continuum state)

u(r) ~ Hlirn (kr) (bound, resonant state)




> Intrinsic hamiltonian :

> discretization of contour ( : Z |Up ) (T | + Z [us) (;| ~ 1

»complex symmetric hamiltonian

»need a discretization precise enough to have completeness !




‘ Density Matrix Renormalization Group (DMRG )‘
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application to lattice models, spin chain, quantum dots, atomic nuclei.......
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« construction of a blockin C

C

block
.,

{le)} = |(]'np+1)£p+1--(]'z')£f-- KK >Jp

at, [a'a™] , . ..

- diagonalization in the superblock : | |¥)7 = "W,  (|p)’» |C>JC)J
p,cC

* truncation with the density matrix :

Je  _
Pe,ct = E :\IJPC\IIPC’
p

eigenstates with "largest” eigenvalues

are kept




sweeping phase
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» truncation

sweeping until convergence is reached ...
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Shell Model dimension=83948 (JR et al., Phys.Rev.Lett. 97
largest matrix in DMRG=1143 (2006) 110603)
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Convergence of the real (top)

and imaginary part (bottom) of
the g.s. energy as a function of
the total number of shells Ny, .
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total dimension ( < N3):

6149 =——p 332171

DMRG dimension:
941 ¢—p 1001

(Nopt = 22)

Very good scaling with
number of shells |




‘Dynamic’ truncation

N,
1 — Re (Z u.'z-)
i=1

X pole space : 0p,, 0py, (P/N)

X continuum space :
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P3/2: P12 COMplex continuum

S1/2, dgjp real continuum
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Conclusion and Outlook

= Gamow Shell Model+DMRG in J-scheme

-> very good scaling with number of shells !

= The code is now parallelized

-> study of heavier systems : !lLi ..

= implementation of realistic interactions.



