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Single Molecule Magnets (SMMs)
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Typical zero field µSR measurements in TbPc2
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A. Hoffmanl et al., ACS Nano 6, 8390 (2012).

● Dynamic relaxation at high temperatures 
(exponential)

● Slowing down of the dynamics (down to 
100K)

● Freezing – appearance of static magnetic 
fields (T<100 K)

Bulk

Film



Typical zero field µSR measurements in TbPc2
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Spin Dynamics as a Function of Depth – TbPc2/Au
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Comparison – TbPc2/Au vs. TbPc2/STO
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Substrate Effect on Packing and Spin Dynamics
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On SrTiO3:
● Molecules are standing at the 

surface 
● No dramatic change as we go away 

from the substrate

On Au:
● Molecules are lying down at the 

surface 
● Gradually change to standing away 

from the substrate

Au SrTiO3



Control of TbPc2 Orientation on Surfaces
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Magnetic Layers on Superconductors
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Formation of local 
bound states

Electromagnetic 
proximity effect

Devizorova et al. Phys. Rev. B 99, 104519 (2019)

Yu-Shiba-
Rusinov 
states

Malavolti et al. Nano Lett. 18, 12, 7955–7961 (2018)



SMMs (TbPc2) on Superconductors
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YSR States Overlapping YSR States - 2D

Doping due to unpaired electron Proximity to magnetic layer



Sample Preparation Chamber - Leyla

PSI Center for Neutron and Muon Sciences12

H. Teuschl et al. Journal of physics: conference series, vol. 2462 (2023)
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Molecular/Superconductor interfaces
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Measured samples
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Meissner Screening in Hybrid Interfaces
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Meissner Screening in Hybrid Interfaces
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Meissner Screening in Hybrid Interfaces

PSI Center for Neutron and Muon Sciences 25.07.2025

Nb (85 nm)

Al2O3

T
b

P
c

2
 (

7
 n

m
)

 

0 2 4 6 8 10 12 14 16 18

0.0

2.5

5.0

7.5

10.0

12.5

15.0

17.5

 Nb
 TbPc2/Nb

B
sh

if
t(G

)

E (keV)

3.8 K

Bext



Meissner Screening in Hybrid Interfaces
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Temperature Dependence in 7nm TbPc2/Nb
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Meissner Screening in Hybrid Interfaces
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Meissner Screening in Hybrid Interfaces
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Comparisons with and without PTCDA
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Summary and Conclusions
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● LE-μSR gives access to the properties of both molecular and SC layers 
● We detect a clear alteration of the SC screening profile due to the SMM layer
● Potential engineering of SMM/SC interfaces to establish novel SC states
● More theory work is needed to fully understand these interfaces
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ZF LE-μSR Results TbPc2
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ZF LE-μSR Results TbPc2
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ZF LE-μSR Results YPc2
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