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FIG. 2. (Color online) Matrix elements in the antisymmetrized HO Jacobi representation for the triton channel (J75,T12) = (1/2%,1/2) for
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In-medium Similarity Renormalization Group (IMSRG)
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EM1.8/2.0 magic interaction, J. Simonis et al., PRC 96, 014303 (2017)

NN (N3LO, SRG evolved, indX) + 3NF (NNLO, not evolved)
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J. Hoppe et al., PRC 100, 024318 (2019)

NN+3NF upto N3LO, Consistently SRG evolved (ind v) cD,cE from saturation property
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Huter (R. Roth group), Phys. Lett. B 808, 135651 (2020)

NN+3NF upto N3LO, Consistently SRG evolved (ind v')  cp, c¢ from 3H & 16O g.s. energy
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What is Julia ?

Since 2012:

Becoming popular in physics, DS, Machine Learning, etc.

MIT LICENSE

Multiple dispatch

Dynamically typed

JIT(Just-In-Time) compilation by LLVM
Fast as C++/Fortran

Macros like Lisp

Package manager

Easy to call Python, C, Fortran, etc.

— High readability and productivity like Python
— High performance like C++/Fortran

If you are “greedy”, you should consider to use Julia



JuliaZz AW 725328518 O — K ShellModel.jl (v0.1.0)

https://github.com/SotaYoshida/ShellModel. |l

O LanczosiE 2 & 2 BB AL HOWD) = EQ@W ()

Algorithm 4 Thick-restart block Lanczos method

1: V4 be arbitrary vectors with V{Vl =1and k, := 0.
2. forl=1,2,3,---do

RIBASTE »80-95% 5+ & & 3 5 fork=12,.do

4 W := HV,
5 oy = V,CW
6: Tx - Kx s Kx - Kx =
Thick-Restart(TR), Block Lanczos(BL) - Digonatae 1 o i, comveres
- ’ ’ 8: Orthogonalize W with v1, vy, - - -, U,k
o: Vit B = QR(W)
T R B L, dO U b | e La n CZOS (.J %j- /%2) , etC. 10: Tki:«likfl:kx+q(k+1),kx+q(k71)+1ikx+qk = ﬂk
11: dit)‘(+q(k7])+1:kx+qk,kx+qk+1:kx+q(k+1) = ﬂlv
12:  end for
N < 13 Construct T%) and vy, 1 < k < [, for restart
sd-shell (16O~), pf-shell(*0Ca~)%818 T "HxR" W kel LR
15: end for

N. Shimizu et al.,
Comp. Phys. Commun. 244 (2019) 372-384

O 21@MIBE D HIFBEETE: (O) = (W(@)I0IW(Es))

EMBZ B E,

E(@) ~ A
O Eigenvector Continuation: N,
W) = ) vild(@)) = Wec(@o))
AEBRDNRS A —2 X TOEBURBIRBE O
(B R T —20@REY v 7Y v IomBE, A IHETE - TNEMETHD
c.f. https://arxiv.org/abs/2105.08256



https://arxiv.org/abs/2105.08256
https://github.com/SotaYoshida/ShellModel.jl
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NuShellX W.Rae, B.A. Brown (Michigan) ~ 42,00017
BIGSTICK C.W. Johnson (San Diego) ~ 70,0001 Fortran
ANTOINE E. Caurier (Strasbourg) ~ 30,0001
KSHELL N. Shimizu (Tokyo) ~ 24,00017
ShellModel.jl SY ~ 5,20017
Si28 Cr48
® -e- Julia:mba(M1) ® -@- Julia:mba(M1)
A Julia:OFP & Julia:OFP
‘ A~ Julia:MacMini ’ A~ Julia:MacMini
¢ KSHELL:OFP -9 KSHELL:OFP
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Point:

Juliad = FIdsaAEZ LT (. E17MH8E

ShellModel.jl => FTT CE D DSTE * X2 12X 5 H

« R. Machleidt (20,000~40,00017, Fortran)
* chitFTintl (3,000~4,00017, Julia)
https://github.com/SotaYoshida/ChiralEFTint.|| TAK P E

7o)

_|_


https://github.com/SotaYoshida/ChiralEFTint.jl

A -full EFT, PRC 102, 054301 (2020)

GO potential (Chalmers & Oak Ridge) Nosyk, Entem, Machleidt
PRC 104, 054001 (2021).
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