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Yb(trensal) MAGNETIC SPECTROSCOPY

• Robust theoretical model make solid predictions and improve future designs

• Nuclear spin transitions traced in magnetic spectroscopy measurements

• High-cooperativity coupling to 173Yb nuclear spin transitions in a cQED scheme

• Isotopically pure 173Yb crystals needed for a QPU implementation

173Yb(trensal) molecule1
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• Hyperfine interaction allows to initialize nuclear qubits 

through the electronic spin

• Effective Hamiltonian 𝑯 = 𝜇𝑩𝒈𝑩 ∙ 𝑺 + 𝜇𝑰𝒈𝑰𝑩 ∙ Ԧ𝑰 + 𝑨𝑺 ∙ Ԧ𝑰 + 𝒑𝑰𝒁
𝟐

allows to simulate molecule response 
Cooled down to 7 mK in 
a Dilution Refrigerator 

Interacting with spin transitions in a cQED scheme2
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173Yb(trensal) crystals on 
superconducting LC  resonators

Yb(trensal)

crystal

Magnetic spectroscopy allows 
validating the theoretical model 
and identifying magnetic field and 
temperature working conditions
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T2 = 2.5 ns

Experiment

9.7 GHz

9.7 GHz

Theory

External magnetic field (mT)

COUPLING TO ELECTRONIC TRANSITIONS

Other Yb isotopes within the 

crystal introduce additional 

spin transitions

HIGH COOPERATIVITY COUPLING TO NUCLEAR TRANSITIONS

𝑪 = 𝑮𝟐/𝜿𝜸
HIGH-COOPERATIVITY 

COUPLING

The presence of other 
isotopic species precludes 
173Yb coupling rates

172Yb 
0 to 1

173Yb
0 to 11

G (MHz) 20.5 7.4

𝛾 (MHz) 20.7 21.2

𝑮 ∽ 𝜸
STRONG COUPLING 

REGIME

FUTURE WORK

Quantum Processing 

Unit (QPU) based on 
173Yb qudits2,3

173Yb 
1 to 2

173Yb
2 to 3

173Yb
7 to 8

G (kHz) 235 105 97.5

𝛾 (MHz) 1.6 0.6 3.9


