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Introduction to CEVNS

VS-IMSRG calculation for CEVNS VL
(Chiral EFT: NN+3N interactions, 1b + 2b currents)

Outlook: BSM constrains
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Weak mixing angle

Astrophysics

BSM
CEVNS from

natural, accelerator,

reactor neutrinos

Neutrino floor
Nuclear structure

EW precision tests
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ADb initio form factors ?7?7?
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Workflow of ab-initio nuclear calculation

SM/BSM

QCD+
Electroweak
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‘Reproduce the
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data
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Valence-Space In-Medium Similarity Renormalization Group
drive the Hamiltonian towards a band- or block-diagonal form
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ADb initio results for 203Pp region
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ADb initio predictions for 43Ca, 298Pb and nuclear matter
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ADb initio coupled-cluster calculations of CEVNS in 40Ar
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Heavy nuclel Is challenging current ab-initio approaches
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BS Hu, et al., in prep (2022)

\i‘% Need larger Esmax for heavy nuclei! Esmax=14 in most ab-initio calculations!
A\ Natural orbital offers significant computational savings, and opens ab-initio calculations for heavy nuclei!

J. Hoppe, et al., PRC 103 (2021) 014321
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B.S. Hu, et al, Phys. Rev. Lett 128 (2022) 072502
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& Tensor operators are heavy tasks
for IMSRG transformation

& Many g points need to calculate
many operators
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B.S. Hu, et al, Phys. Rev. Lett 128 (2022) 072502
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BS Hu, et al., In preparation (2022)
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less than 0.3% In heavy nuclei,

about 1% in light nuclel

2 2 7 2.2 2
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- e~9°2 ¢ =(1.23A413 - 0.60) fm
q

a=0.52 fm, s =09 fm

F Helm(qz) —

2 1.5% level

QP =0.0714, QF = — 0.9900

Q' =—1, O = 1—4sin’0,, sin’d,, = 0.23122 £ 0.00003
S

less than 10/(-6)%
S

3%(19F), 0.1%(23Na), 0.03%(73Ge),
less than 0.007%(127] and 133Cs)
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ADb initio form factors
for}’F, 23Na, 27Al, Si, 490Ar, Ge, 127

\o“ﬁ: IMSRG gives converged calculation in heavy nuclei;

Large E3max
VS-IMSRG within natural orbital

,1405, X

VS-IMSRG: from light to heavy nuclei
Chiral EFT 1b + 2b currents

Inelastic scatterjng/
BSM constrains /

e
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