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1D three-body problem
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Question: is there universality, f(¢) -independence, in the system?

Maxim Efremov, DLR-QT, 25th European Conference on Few-Body Problems in Physics, 31.07.2023

i DLR



The limit vg — 0: f(&) = (&)
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Common wisdom:
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f(&) = 0(¢)

Atomic mixture (M/m)
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L Happ et al., Phys. Rev. A 100, 012709 (2019)
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The limit vg — 0: f(&) = (&)
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Universal wave functions:
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L Happ et al., Phys. Rev. A 100, 012709 (2019)

Maxim Efremov, DLR-QT, 25th European Conference on Few-Body Problems in Physics, 31.07.2023




General potential £ (&)
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L Happ et al., Phys. Rev. A 100, 012709 (2019)
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The limit vg — 0: general f(&) #
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B. Simon, Ann. Phys. 97, 279 (1976)
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L Happ and M Efremov, J. Phys. B 54, 21LT01 (2021)
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1D three-body problem: excited states
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L Happ, M Zimmermann and M Efremov, J. Phys. B 55, 015301 (2022)
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1D three-body problem: excited states
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Universality for even or odd r: &3) = —e;|E2)], ¢n(x,y) = ¥, \/2|5§f)la:, \/2l<‘32(z2)\y
¢n,2l+1(ﬂfa y) = ¢n,21+3(ﬂ9;y)

Maxim Efremov, DLR-QT, 25th European Conference on Few-Body Problems in Physics, 31.07.2023




Summary and outlook
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1D M-m-M system:
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M If M-m subsystem has a shallow excited state (see talk by L. Happ, 01.08, Few-body systems):
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As Sz(i)rl —0: 5723%1“ = e;,|€2(l2}rl\, Un2i41(x,y) =7 (&) = 526(&)7

2D M-m-M system:

M If M-m subsystem has a shallow ground state: universality for energies and wave-functions

J Thies, MT Hof, M Zimmermann and M Efremov, J. Comp. Science 64, 101859 (2022)
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