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Interaction between Rydberg atom and BEC 

Repeat Excitations

● Interaction of a single localized electron of Rybderg atom with BEC can set the whole condensate in a collective oscillation.

References

Condensate heating Dependence on potential details 

“Rydberg”  bubble chamber 

● Condensate atoms 

● Hamiltonian of BEC with effective interaction between ground 
state atoms[1]   

● Wavefunction of BEC

● Time dependent Gross-Pitaevskii equation (GPE)

● Under the spherical symmetry.

● Excitation scheme. 

● We use truncated Wigner approximation[5] to calculate condensate 
heating and did scaling for a single impurity moving through a dense 
BEC. 

● Initial stochastic field 

● Quantum correlations can be calulated using stochastic 
field 

● Total atom density 

● Condensed density 

● Uncondensed density 

● Orbital radius 

 s+p-wave[3]:
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● 3D-GPE in the presence of  Rydberg atom.

Classical approximation of s-wave (CASW)[4]

● We compare three different intraction potentials, 
s-wave[2]:

Imaging the interface of a qubit and its quantum-
many-body environment
S. Rammohan, et. al.  https://arxiv.org/abs/2011.11022 (2020)

Outlook

Rydberg atom

Tracking Rydberg atoms with Bose-Einstein 
condensates
S. K. Tiwari, et. al. Phys. Rev. A 99, 043616 (2019).

Single spherical excitation 

Poster 11: Sidharth Raamohan

J. B. Balewski, et. al.  Nature  502, 664 (2013).


	Slide 1

