
Aspen Conference on Quantum Crystals 
During the week 1-5 September Richards (Sussex) that the spectral 

1969, approximately 100 participants density for spin fluctuations [by nu- 
gathered in Aspen, Colorado, for a clear magnetic resonance) (NMR)] 
Conference on Quantum Crystals. The in the bce phase was much more 
outstanding facilities of the Aspen In- nearly of exponential form rather than 

g stitute for Humanistic Studies were the Gaussian found in the hcp phase. 
made available, and support was pro- Progress reported in techniques for 
vided by the National Science Founda- orienting crystals of helium was quite 
tion for the attendance of a significant encouraging. The birefringence of the 
number of foreign scientists. The orga- hcp phase of He4 was used by groups 
nizing committee, consisting of H. R. associated with J. P. Franck (Alberta) 
Glyde, J. A. Krumhansl, H. Meyer, L. and with D. Lee (Cornell) to help 
H. Nosanow, J. C. Raich, M. G. Rich- obtain the ultrasonic elastic constants. 

* I ards, and C. A. Swenson, selected a The feasibility of orientation by x-ray 
E U conference format similar to that of the diffraction in hcp He4 was demonstrated 

Gordon Conferences, which gave attend- by S. Fain and D. Lazarus (Illinois) in 
ees the opportunity during the after- conjunction with the observation of 
noons to sample the recreational en- anisotropy in thermal conductivity. In- 
dowments of the Aspen area. elastic coherent neutron scattering has 

The subject matter comprising the been used successfully by groups at 
conference was the solid phases of Brookhaven and at Iowa State to ob- 
helium and molecular hydrogen in their tam phonon dispersion curves, again 
various isotopic forms. Properties as- for hcp He4. Many of these techniques 
sociated with the lattice vibrational should also be applicable to hydrogen, 

'"" degrees of freedom of these crystals particularly in its hcp phase. Similarly, 
were considered, as well as those observation of a long wavelength opti- 
arising from the nuclear and (for mo- cal phonon in Raman scattering from 
lecular hydrogen) orbital angular mo- hep hydrogen, by W. Hardy et al. 
mentum degrees of freedom. In addi- (North American Rockwell), should 
tion, attention was given to isotopically also be possible in helium. Neutron 
and rotationally mixed crystals. scattering experiments in hydrogen 

One of the most perplexing situations were reported by W. Schott (Karisruhe), 
.SS/. 51A to emerge from the conference was the in fair agreement with lattice dynamical 

0hecRcLabwaIher0 decided differences found between the calculations of W. Biem (Oak Ridge) 
hexagonal close-packed (hcp) and body- and F. G. Mertens (Jiilich) using the 

The new CRC Labwasher? centered cubic (bcc) phases of He8. Nosanow treatment of zero-point mo- 
offers improved glassware It was reported several years ago from tion. 

washing plus plasticware cycle, two different laboratories that the spe- Considerable light was shed on the 
cific heat of bcc He8 was larger at nuclear spin ordering transition ex- 

Sets up in seconds. No Costly installation tet res below 10K than expected pected in He8. The fact that this would 
charges. And no inconvenience. Quick.discon- emprau 
nect coupling includes universal adapter for at. on the basis of 'normal lattice vibration be an antiferromagnetic state, with 
tachment to any water tap. smooth-working temperature at about 2 -' 108 
bail-type casters lock for stable operation. And theory. Nel 
a three.wire cord-over eight feet long-makes 
direct connection to distant outlets possible. Only recently, howeVer, has this 0K, was confirmed in several ways. No 
Operates on 115 volts - 60 cycles. 

They cut glass iabware breakage in half, and observation been recognized as a real less than three groups (Cornell, Brook- 
soon pay for themselves in man-hours saved, effect, not due to quirks of experi- haven, Stanford) reported nuclear sus- 
* choice of tap or distilled water rinses (up to 3 mental technique. Work reported by ceptibility measurements fitted to a 
* Dual-Temp Forced-Air Drying 
* Booster heater for elevating and maintaining E. D. Adams (Florida) has confirmed Curie-Weiss form. In good agreement 

water temperatures 
* convenient front loading with roil-out racks the observations using sensitive strain was t determination inferred frbm 
* 16 stainless steel accessory racks handle glass gauge 'measurements. In addition, low- strain gauge measurements, again by 

labware or piasticware . temperature thermal conductivity mea- the Florida group. The most recent 

For more information, surements by W. C. Thomlinson (Yale), theoretical computations of the asso- 
request Bulletin No. A02 in the region where the phonon mean ciated exchange splitting by R. Guyer 

free path is limited by sample bound- (Harvard) agree with experiment to 

aries so that the temperature depen- within a factor of 2, and with density 0 dence of the thermal conductivity is dependence much improved over earlier given by the specific heat, also indicate calculations. The spin disorder of the an anomaly for the bce phase but not solid above 2 X 10-8 0K can be used 
THE 

Ii  ii x   for the hcp phase. Effects of He4 im- to cool by adiabatically compressing purities can be ruled out. It is hard to spin-ordered liquid into solid, a tech- 
 '-   escape the suspicion that this is some- nique conclusively demonstrated by 

CO. how connected with the nuclear spin groups associated with J. Wheatley (La 
18901 Cranwood Parkway system of He3, and the suspicion was Jolla) and with Lee (Cornell). It 

Cleveland, Ohio 44128 enhanced by a reemphasis by M. G. would appear that this refrigeration de- 
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vice will be of great practical impor- 
tance for carrying out a wide variety 
of other experiments in the few milli- 
degree temperature range. 

In hydrogen, where the molecule can 
have a metastable J - 1 excitation, an / ' . ' 

orientation ordering is known to take / ' - ' 

place due primarily to electric quad- f ' 

rupole interactions. Phonon zero-point - 
vibrations modify the quadrupolar 
coupling constant, as calculated by A. 
B. Harris (Pennsylvania), with experi- 
ment and theory gradually converging. 
The orientational transition is closely 
accompanied by, but now found (groups 
at Duke and at Los Alamos) not to 
be simultaneous with, a lattice struc- 
tural transformation. In the ordered 
state, rotational wave excitations ("Ii- 
brons") are expected; their observation 
in the Raman scattering spectrum re- 
ported by Hardy et al. suggests an 
inconsistency with the previously ac- ' 

cepted orientational arrangement. Fur- 
ther doubts were cast on the accepted 
arrangement by H. James (Purdue) on 
the basis of computer simulations of nIIn 
the most stable orientational structure. "safety 
Studies of these effects by NMR re- 
laxation, as well as of the effects of Then order your FREE Matheson 
isotopic and molecular spin mixing, 
were discussed by J. R. Gaines (Ohio compressed gas safety aids 
State University) and by H. Meyer. T. I. NEW Booklet: "Compressed Gas 4. Gas Data Sheets-Individual data 
Nakamura (Osaka) presented calacula- Safety Equipment"-lnformation and sheets on all Matheson gases including 
tions of the energy of pairs of  0 prices on our complete line of specially toxicity data, first aid recommendations, designed detectors and cylinder handling etc. List gases desired. molecules in an otherwise ordered J - 1 equipment. 5. Cylinder Valve Outlet Booklet- Di- 
crystal. 

Experimental emphasis in the area 2. Booklet: "Safe Handling of Corn- mensional drawings of CGA valve outlets 
of helium isotopic mixtures was on pressed Gases"-Describes correct pro- and connections. Lists more than 100 cedures for compressed gas handling in gases with standard outlets and connec- spin-lattice relaxation of He8 with di the lab. tions. 
lute He4, as reported by M. Bernier 
(Saclay) and by H. Reich (IBM), and 3. "Safe Handling" Wall Chart -14" x 6. Movie-"Working with Compressed 

21" chart illustrates recommended tech- Gases"-20 minute 16 mm sound film thermal conductivity of He4 with dilute niques for safe handling of commonly demonstrates recommended procedures 
He8, carried out by groups at Oxford used gases. Should be posted wherever for safe handling and storing. Mail cou- 
and at Duke. Theoretical investigation gases are used or stored. pon for reservation information. 11-69G 
by C. M. Varma (Bell Telephone Lab- 

1 oratories) indicated that effective force I El New Booklet "Compressed El Gas Data Sheets (List gases I constant changes and strain fields are I Gas Safety Equipment" desired) 
induced around an isotopic defect, due I 
to the large zero-point lattice motion El Booklet: "Safe Handling of El Cylinder valve Outlet Booklet I Gases" I in helium, with sizable effect on phonon i Compressed El Movie: (Send reservation I 
transport scattering rates but little ef- I El "Safe Handling" Wall Chart information) 
feet because of cancellations on the lo- I Matheson P.O. Box 85, East Rutherford, N.J. 07073 
cal exchange splitting. This is confirmed I I 
in experiments discussed by R. C. I Name I 
Richardson (Cornell). Observed changes Firm_________________________________________________________ 
in spin-lattice relaxation times with I 
impurity content, as observed at Saclay Address______________________________________________________ 
and IBM, may be connected with defect 

migration, which drives the known low- City State Zip________ I 
temperature phase separation of solid mixtures. I  ATKFSUN BAS PRUEUUUTS i 

N. R. WERTHAMER I A Division of Will Ross, Inc. I 
Bell Telephone Laboratories, Inc., I East Rutherford, N.J.; cucamonga, calif.; Gloucester, Mass.; 
Murray Hill, New Jersey I Joliet Ill.; LaPorte, Texas; Morrow, Ga.; Newark calif.; whitby, Ont. I-? 
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