[image: image1.jpg]<



[image: image2.jpg]o O O
O Q O /Silver base
/
Silver powder
= = = - = = Heat exchanger
Plastic wall
Liquid He-3
| —Liquid He
-
X1 —Screwclamp
. Helmholtz coil
d
V4
Sample
_—Vacuum seal
i i |_-Electrode pins
_A‘ |

254 cm





Dielectric Measurements at Ultra-Low Temperatures and High Magnetic Fields
Xia, J.-S. (High B/T Facility, NHMFL); Yin, L. (High B/T Facility, NHMFL); Zapf, V.S. (Los Alamos National Laboratory & NHMFL); Paduan-Filho, A. (University de Sao Paulo, Brazil) and Sullivan, N. (High B/T Facility, NHMFL)

[image: image2.jpg]Introduction 

A new deice has been developed to measure the magneto-electric effects and dielectric susceptibilities in organic quantum magnets and other materials down to mK temperatures. 

Experimental 

The unique feature of the device is the immersion of the sample in liquid 3He which is cooled with a large (25 m2) surface area sintered silver heat exchanger connected to the nuclear stage of a demagnetization refrigerator. In addition to a DC applied magnetic field (up to 16 T) an AC magnetic field is provided by a Helmholtz coil located outside the sample. With this design the magnetic field dependent electric susceptibilities, and the DC and AC resistance can be measured simultaneously. The sample is held between the plates of a capacitance immersed in the liquid 3He and the variation of the capacitance compared to a nearby reference is measure using a standard bridge with an isolated ratio transformer. 
Results and Discussion


The overall sensitivity for measurements of the electric susceptibility ’+j’, is 0.1 ppm for ’ and 10 ppm for ”. For Br-doped dichloro-tetrakis-thiourea Ni (NiCl2-4SC(NH2)2 we have observed a quadratic magnetic field dependence of the electric polarization in the Bose-Einstein condensed state for 0.9  < B < 11.3 T, consistent with the observations of  Ref. [1], followed by a drop at the transition to the Bose Glass state for 11.3 < B < 12.4 T.
Conclusions

A high sensitivity device has been realized for measurements of the dielectric susceptibility of materials down to mK temperatures with a precision of 0.1 ppm. 
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Fig.1 Schematic representation of the dielectric susceptometer.









