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What is a resonance state?
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Motivation

1D Energy spectrum:
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Re(E) of resonance states converges smoothly to values for bound states

» Why are resonance states so stable in this 1D system?
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System & Method
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Im(E) via complex scaling method (CSM)
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1D vs 3D

1D
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Reducing the mass ratio
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0.2} 0.2}
0.0 ° 0.0t o
W -02} W -0.2Ff
£ €
-0.4} T _oal
—0=4° —0=4°
-06}|—pg=7° -06f|—g=7°
—6=10° —0=10°
-0.8 . :
-10.0 -7.5 _0'§25 -20
o2t 0.2}
0.0 ° 0.0}
@ _02t E.l/ -0.2
E S
_oal -04+}
—0=4°
—0=4°
_06 F o Q—7°
-06F|—@=7° —8:ZO°
—8=10° =
-0.8 : : ' : —085 20 15 10 5 0
=~10.0 -7.5 -5.0 -2.5 0.0 - - - N -

Re(E)

Re(E)

> larger mass ratio has decreased Im(E) for both 1D & 3D



Lifetime vs mass ratio
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Son et al., Science 375, 1006 (2022)

» larger mass ratio has increased lifetime for both 1D & 3D
» Masses effect the continuum via the kinetic energy
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Transition 3D to 1D: fixed v,

Keeping E,5 constantis challenging in 3D to 1D transition

- now: fixed interaction strength v3? = v3P
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Summary & Outlook

Summary:
» Larger mass ratio can lead to stabilization of resonance states
= Reasonable agreement with experiment

Outlook:
= Universality (variation of ry)
=" Fermionic system (suppressed near-field probability)
= Analyze higher partial waves
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