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Introduction

The similarity renormalization group (SRG) provides a
powerful method for rigorous ab initio NCSM calculations.

But, rigorous calculations require operator evolution!
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Previous work on operator evolution:
e |. Stetcu et al., PRC 71, 044325 (2005)

One and two-body effective operator via OLS

« E. Anderson et al., PRC 82, 054001 (2010)

Two-body evolution for the A=2 system.

M. Schuster et al., PRC 90, 011301(R) (2014)

Two- and three-body operator evolution.
Apply them to the A=3 and A=4 system.

For this work we use the NCSM In Jacobi coordinates with
chiral interactions at N3LO for NN and N2LO for NNN



The similarity renormalization group
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The similarity renormalization group
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Evolving operators

Use the same flow equation (with the same generator):
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Hamiltonian eigenvector before and after transformation



Evolving operators

Use the same flow equation (with the same generator):

dO,
ds

— [[Tv HS]? Os]

OR
Directly calculate the transformation:

Us = Z‘\Ija(s)><qja(o)|

Hamiltonian eigenvector before and after transformation

And apply via a matrix product:
Oy = U,O5—oU]



A look in harmonic oscillator space
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Hydrogen-3 rms radius

1.80 I | I | I | I | I | I | T | T |

_O“\ 3H h{) = 20 MeV _
> ~ NAQmax = 300

1.78 N —

O~ _ N A3max = 46
- O- — = — .
€1.76_A-————‘-—— ——dk === =======Q -
— | — NN+3N win. '
~ 174 — = NN+3N-induced win. | —

= O Bare operator

cg\ I O 2B evolved operator |
<72 _\ A 3B evolved operator |—
A A & 4 =0 ...
1.70 _

168 | | | | | | | | | | | | | | | |

1.6 1.8 2.0 2.2 2.4 2.6 2.8
A [fm ]

MS, Sofia Quaglioni, Calvin Johnson, Eric Jurgenson, Petr Navratil.,
Phys. Rev. C 90, 011301(R) (2014)

3.0



Hydrogen-3 rms radius

What about convergence?



Hydrogen-3 rms radius
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2-Body Evolved Operator
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Hydrogen-3 rms radius
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2-Body Evolved Operator
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Total photo-absorption cross-section of “He
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Current work and prospects

Our goal is to expand this work to larger nuclei and to
evolve additional operators.

¢ 6| | rms radius - On the poster!

® SHe rms radius - Very slow convergence

More work tor three-body evolution:
e Applying in larger nuclel
e Non-scalar operators
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