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Introduction

The supersolid phase of “He was reported in a series of torsional oscillator experiments [1]. The effect appears as a drop in
the resonant oscillation period as the sample cell is cooled below about 0.2 K, indicating a fraction of solid helium decoupled
from the oscillatory motion of the cell. One of the most striking features of the supersolid transition is the intriguing *He
impurity effect. The addition of an extremely small amount of *He impurity broadens the transition and enhances the
transition temperature T.. We have studied the influence of ®He impurity on the supersolid transition systematically by
progressively diluting isotopically-pure *“He (*He impurity less than 2ppb) with *He.

Experimental

The torsional oscillator used in the measurement has a resonant frequency of 1297Hz and mechanical Q factor of 10°. The
torsion cell containing the helium sample has a cylindrical geometry of height=0.5cm and diameter= 1.0 cm. We used a
blocked capillary method to grow the solid helium samples. Because the transition temperature is highly sensitive to the
concentration of *He impurity in the solid, one may expect that the transition temperature of isotopically-pure “He to be less
than 10mK. This makes the detection of NCRI in isotopically-pure “He extremely challenging. In order to observe the
supersolid transition in isotopically-pure “He it is necessary to extend the measurements to ultra-low temperatures. This is
realized by utilizing the high B/T facility in University of Florida.

Results and Discussion
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Conclusions

We carried out torsional oscillator measurements to investigate the effect of *He impurity on the supersolid transition of *He.
By diluting isotopically-pure “He with *He we found that the transition temperature is very sensitive to *He concentration.
This result suggests that *He impurities are crucial for the appearance of the supersolid phenomenon. We are in the process of
preparing the results for publication.
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