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Blue magic wavelength:
Takamoto et al., PRL 102, 063002 (2009)

Recent polarizability calculations:
Safronova et al., PRA 92, 040501(R) (2015)
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Strongly coupled light-matter interfaces
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Quantum emitters strongly coupled to baths
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Single emitter dynamics

Strong coupling between multiple emitters
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Reproduced from González-Tudela et al., PRL 119, 143602 (2017)

• Subradiant states with 

 multiple excitations 

 easily achievable in 1D 

• Perfect subradiant states 

 in 2D by arranging emitters

Reproduced from D. Plankensteiner et al., Sci. Rep. 5, 16231 (2015).

*

Also see Krinner et al., Nature 559, 589–592 (2018)
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Large-volume lattices

Multiband cavity mirrors

• In-vacuum buildup cavity features 
 very large mode-diameter of 0.9 mm
• Estimated Mott insulator size 
 200 x 200, order of magnitude
 more than state-of-the-art

• Power enhancement factor  

 of 110 enabled by finesse 

 of 475 at 1S0 tune-out wavelength

• Multiband coating allows

 using other interesting 

 wavelengths (633, 1064 nm )

Magnetic trap loading

Red MOT stage Dipole trapRepumping to ground state

1 - 3 s 40 ms 15 - 150 ms

Reshaping Evaporation TransportSWAP-3 Mode matchingSWAP-1 Single frequency

10 - 50 ms

Optimized broadband cooling stage based on adiabatic passage (SWAP) combining 
two cooling strategies: SWAP-3 and SWAP-1, corresponding to the number of bright 
axes during each frequency sweep. 

Efficient & fast red MOT loading: Snigirev et al., Phys. Rev. A 99, 063421 (2019)

Lattice loading Single layer preparation Time evolution Site-resolved imaging
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Ground state tune-out
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constant amplitude
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• Technique works with thermal gas, molecules, 
   fermionic species

• 46 dB suppresion of effect on ground state 
   c.f. Leonard et al., PRA 92, 052501 (2015)

Trapped 3P0 atoms in tune-out lattice
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• Proof-of-principle trapping of 3P0 atoms in 
     1S0 tune-out lattice vs. 1S0- 

3P0 magic lattice

• Lifetime of 3P0 atoms in tune-out lattice
   in a Mott insulator state ~ 1 s 

Lattice homogeneity

• Ground state atoms trapped in 

     two-dimensional 914 nm lattice

• 813 nm light sheet supports

     against gravity 

• Excitation to clock state shows

     ring-shaped depletion in atomic

     population
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• Measured for 1D lattice at 813 nm

• Atomic lifetime in 1D or 2D lattice

     not limited by phase noise at

     813 nm and 914 nm

Coated for several wavelengths from 

VIS - NIR with buildup factors 100-1000
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