Scientific Report: HFM - Short Visit Grant – 1775
- Purpose of the visit

I) One of the possibilities for the unusual properties of ZnCu3(OH)6Cl2 is that this system is, by accident, on a quantum critical point where different interactions favor different ground states, and the system is stuck in between. To test this hypothesis we performed μSR pressure dependent experiments. Pressure could affect different interactions differently, and could push the system away from the quantum critical point. Therefore, we are planning to performed zero field and transverse field measurements at pressures up to 15GP and at temperatures as low as 300mK. 

II) Another possibility for the unusual susceptibility of the ZnCu3(OH)6Cl2  is the presence of Zn impurities on the kagome plane. This could be tested by purposely increasing the amount of Zn and measuring the muon shift or looking for magnetic freezing in zero-field. 

- Description of the work carried out during the visit
I) We performed μSR pressure dependent experiments on the GPD spectrometer in PSI, Switzerland. We’ve applied 17kbar to 2grams of ZnCu3(OH)6Cl2 sample and performed measurements at temperatures from 220mK to 100K. 

II) We performed μSR Transverse Field experiments on the LTF and GPS spectrometers in PSI, Switzerland. We’ve measured the Zn0.8Cu3.2(OH)6Cl2 sample at temperatures from 20mK to 5.5K (on the LTF) and 5 to 100K (on the GPS). 
III) While at PSI we continued ESF-HFM supported x-ray work. 

- Description of the main results obtained

I) The GPD pressure cell and the sample were found to have very similar muon relaxations and frequency shifts. Therefore, there is no obvious pressure effect. 

II) The temperature dependence of the muon shift on the Zn0.8Cu3.2(OH)6Cl2 was found to be similar to ZnCu3(OH)6Cl2. However, the susceptibility of the x=0.8 sample is found to be higher than the x=1 counterpart. This is a surprising results since the x=0.8 must have less impurities. If the low T susceptibility was a consequence of impurities we should have expected the opposite. 
- Future collaboration with host institution (if applicable)

I) We would like to continue the x dependent experiments in the future.
- Projected publications/articles resulting or to result from your grant

No yet.
- Other comments (if any)
