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Zeeman split transition

Zeeman effect



Devices, Majority F
If coercive field of F is (much) bigger than applied field 

(                              )

PRB 77 104443



Experimental Zeeman lasing



• Spin flip laser
• Point contact spectroscopy
• SmCo5
• Radiation setup



What is a good point contact?

Yansson & Naidyuk, Point Contact Spectroscopy
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Add a superconductor
Create a normal metal – superconductor interface, 

so Andreev reflection

Daghero & Gonnelli, arxiv:0912.4858v1



Add a superconductor

Solve -> Transmission coefficient @ 0K:

Bogoliubov de 
Gennes equation

Probability Andreev 
reflection

Probability normal 
reflection



Add a superconductor

Daghero & Gonnelli, arxiv:0912.4858v1



Add temperature

Daghero & Gonnelli, arxiv:0912.4858v1

Tc = 19.7K



Include gap(T)

Daghero & Gonnelli, arxiv:0912.4858v1

Tc = 19.7K



Too low temperature?

Strijkers, PRB 63 104510

Best T<4.2K



Add inelastic scattering

Inelastic scattering

Solve -> Transmission coefficient @ 0K:

Probability Andreev 
reflection

Probability normal 
reflection

Plecenik et al, Prb 49 10016

Dyson



What to expect?



What to expect?

Thesis Kant



Making a point contact with attocube

Together with A.Naylor, Leeds



Phonon peaks?Cu

Cu

Heating?



Mechanical Point contacts



Fitting

•

• 3 parameters (Z,T, gap) -> unique solution
• 4 parameters (Z,T, gap, P) -> no unique solution

• How to normalize?



Fitting
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Add spin

Soulen, Science 282, 85



• Spin flip laser
• Point contact spectroscopy
• SmCo5
• Radiation setup



Hard magnets

RE-TM

Rare earth transition metals

- Fe
- Co

- Nd
- Pr
- Sm

Pinning

Naturwissenschaften 87 423 



Combine

- High saturation polarization and Tcurie 3d TM

- high crystal anisotropy RE



SmCo5

Sayama et al.J Phys D. 37 L1

P6/mmm-structure



Growing SmCo5

Zhang et al. J.Appl Phys 103 113908

*Journal of Physics: Conference Series 234 (2010) 012012

* Claims Hc can be >6T @10K



• Spin flip laser
• Point contact spectroscopy
• SmCo5
• Radiation setup



Build setup to irradiate PC





Windows



Add radiation / Transmission

ABmm Vector network analyser



Transmission window



Outlook / To Do

• Study possible materials using PCS
• Grow SmCo5
• Measure PCS with radiation


