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OBSERVATION OF SUPER- AND SUBRADIANT SPONTANEOUS EMISSION OF TWO IONS



SUPER- AND SUBRRADIANCE

In  Dicke’s theory,  instead of  t reat ing
the two-level  atoms independent ly ,
we approach the system as a s ingle
four- level  atom.

R. H.  Dicke.  Coherence in Spontaneous Radiat ion
Processes.  Phys.  Rev.  93,  99 –  1 January 1954
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SUPER- AND SUBRRADIANCE

Diagram of  the exper iment [deVoe and Brewer,  1996]



SUPER- AND SUBRRADIANCE

Two qubit  level  scheme and decay channels 
[J.A.  Mlynek et  a l . ,  2014]



PHOTON STATISTICS

Level  scheme of  the two-ion system
 in the Dicke basis[S.  Richter  et  a l . ,
2023]

superradiance and sub-radiance are accompanied by photon
ant i-bunching and bunching,  respect ively.

generates a phase di f ference of  0.1π

generates a phase di f ference of  1.0π



TECHNOLOGICAL APPLICATIONS

Quantum Informat ion Processing,  Quantum Simulat ions,
Precis ion Metrology and Fundamental  Physics



CONCLUSIONS

The study of  super-  and subradiant  spontaneous emission  in  systems
involv ing two ions  contr ibutes to our understanding of  fundamental  quantum
dynamics and the interplay between quantum emitters and the
electromagnet ic f ie ld.  I t  sheds l ight  on the  cooperat ive behavior  of  quantum
systems and the emergence of  col lect ive ef fects ,  providing valuable
insights into the foundat ions of  quantum mechanics.
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