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Outline

* Need to understand ab inito calculation on a macroscopic level: self-
consistency, global uncertainty analysis, and infrared extrapolation

* Busch formula relates two-cluster spectrum in a harmonic trap to the
two-cluster scattering

* Improve Busch formula: a toy model and effective field theory (EFT)
generalization

* Test the formula and do a proof of principle calculation by studying
He-5 system

* Summary and outlook
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Understand ab inito calculation on a macroscopic level:
consistency and global uncertainty analysis

35—

|) Halo-EFT: scattering lengths, effective
ranges, ANCs,,,

2) Computational “data” on different

observables—> macroscopic picture: a

systematical approach is needed

2Be(p, Y)E;B Various information sources:
experimental, computational, and
- empirical. The EFT approach can be used
g to combine these information and

produce global uncertainty propagation
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Busch formula (infrared extrapolation)
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Busch formula
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Improve Busch Formula: a model
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Improve Busch Formula: EFT
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Improve Busch Formula: EFT

| 9
_ * X (0)
L= gopcn—¢ ;dj ( mersz) ¢+ C.C.

o |l (@ mw+2M (s Rfﬂ?) :

C Li=0 k=1

— —— -— +... —@— +...

The factorizability of CM motion severely constrains two-body current like couplings.
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Test: n

150
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— @ system
V() = Vo(14+ BL - o) when r < r,
\ 0 when r > r,
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Test: n — a system in p-wave
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Test: n — a system in s-wave

Log10(Correction)
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Test: extract n — a ERE parameters
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Trial results by analyzing IM-SRG “data” from
G. Chan, R. Stroberg, and J. Holt
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Summary and outlook

* Need to understand ab initio calculation on a macroscopic level in a
systematical way

* The improved Busch formula can be used to infer scattering (infrared
extrapolation)

* Test on n — a is encouraging
* Working with P. Narvatil on n — «

* Also applying it to study n —%* O with G. Chan, R. Stroberg, and |.
Holt

* Consider generalizing it to study two-cluster reactions and three-
cluster systems



