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References

1. M. Faraday, Trans. R. Soc. London 52 (1831)

p- 299.

2. H.M. Jaeger and S.R. Nagel, Science 255

(1992) p. 1523.

3. Here and throughout this article we as-

sume the absence of cohesive forces between

grains, caused, e.g., by moisture or electrostatic

charging.

4. O. Reynolds, Philos. Mag. 20 (1885) p. 469.

5. C-h. Liu and S.R. Nagel, Phys. Reuv. Lett. 68

(1992) p. 2301.

6. This is dealt with in the theory of Hertzian

contacts and gives v « P". See L.D. Landau

and E.M. Lifshitz, Theory of Elasticity, Chapter 1

(Pergamon, New York, 1986), and J. Duffy and

R.D. Mindlin, J. Appl. Mech. (ASME) 24 (1957)
. 585.

g. M. Leibig (to be published).

8. See the article by D. Weitz and D. Pine in

this issue.

9. C-h. Liu and S.R. Nagel, J. Phys.: Conden.

Matter 6 (1994) p. 1.

10. C-h. Liu (to be published).

11. HM. Jaeger, C-h. Liu, and S.R. Nagel, Phys.

Reu. Lett. 62 (1989) p. 40.

12. M. Tinkham, Introduction to Superconduc-

tivity (Krieger, Huntington, New York, 1980)
. 174.

§3‘ C.N. Guy, . Phys. F 8 (1978) p. 1309.

14. W. Luo, S.R. Nagel, T.E Rosenbaum, and

R.E. Rosensweig, Phys. Rev. Lett. 67 (1991)

p. 2721.

15. D.K. Lottis, R.M. White, and D.E. Dahlberg,

Phys. Reu. Lett. 67 (1991) p. 362.

16. J. Souletie, J. Phys. (Paris) 44 (1983) p. 1095.

17. PG. de Gennes, Superconductivity of Metals
and Alloys (Benjamin, New York, 1966) p. 83.
18. AW. Roberts, in Handbook of Powder Science
and Technology, edited by M.E. Fayed and
L. Otten (Van Nostrand Reinhold, New York,
1984) p. 181; K. Shinohara, ibid., p. 143.

19. T.A. Duke, GC. Barker, and A. Mehta, Euro-
phys. Lett. 13 (1990) p. 19.

20. GC. Barker and A. Mehta, Phys. Rev. E 47
(1993) p. 184; D. Hong (preprint).

21. C. Fandrich, C.N. Lau, J.B. Knight, H.M.
Jaeger, and S.R. Nagel (to be published).

22. A.D. Liu, ].B. Knight, DG. Grier, and H.M.
Jaeger (to be published).

23. B.]. Alder and T.E. Wainwright, Phys. Rev.
127 (1962) p. 359; J.A. Zollweg and GV. Chester,
Phys. Rev. B 46 (1992) p. 11186; J. Lee and K.].
Strandburg, ibid., p. 11190.

24. M. Shahinpoor, Powder Technol. 25 (1980)
p. 163; K-1. Kanatani, ibid. 30 (1981) p. 217;
A. Mehta and S.E Edwards, Phys. A 157 (1989)
p- 1091; S.E Edwards and R.B.S. Oakeshott,
ibid., p. 1080; A. Mehta and S.E Edwards, Phys.
A 168 (1990) p. 714; GC. Barker and A. Mehta,
Phys. Reuv. A 45 (1992) p. 3435.

25. In the absence of particle friction with ex-
ternal walls, the trapping and escape of intersti-
tial air during shaking can also initiate
convection. [R.P. Behringer, Bull. Am. Phys. Soc.
39 (1) (1994) p. 369]

26. P. Evesque and J. Rajchenbach, Phys. Rev.
Lett. 62 (1989) p. 44; 5.B. Savage, J. Fluid Mech.
194 (1988) p. 457.

27. E. Clément, J. Durand, and J. Rajchenbach,
Phys. Rev. Lett. 69 (1992) p. 1189.

28. P.Evesque, E. Szmatula, and J-P. Denis, Eu-
rophys. Lett. 12 (1990) p. 623.

29. ].B. Knight, H.M. Jaeger, and S.R. Nagel,
Phys. Rev. Lett. 70 (1993) p. 3728. The simple
scaling form Equation 3 holds over the range
shown in Figure 7. In general, the scaling in-
volves both I" and =

30. Y-h. Taguchi, Phys. Rev. Lett. 69 (1992)
p. 1367; A. Gallas, H.J. Herrmann, and S.
Sokolowski, ibid., p. 1371; PA. Thompson, Bull.
Am. Phys. Soc. 37 (1) (1992) p. 571; ]. Miller (to
be published).

31. S.Fauve, S. Douady, and C. Laroche, J. Phys.
(Paris) 50 Colloque C3 (1989) p. 187.

32. M. Nakagawa, S.A. Altobelli, A. Caprihan,
E. Fukushima, and E-K. Jeong, Experiments in
Fluids 16 (1993) p. 54.

33. E. Ehrichs, ].B. Knight, HM. Jaeger, S.R.
Nagel, VY. Kuperman, and G. Karczmar (to be
published).

34. ]J.C. Williams, Powder Technol. 15 (1976)
p- 245; and Fuel Soc. J. 14 (University of
Sheffield, 1963) p. 29.

35. A. Rosato, K.J. Strandburg, E Prinz, and
R.H. Swendsen, Phys. Rev. Lett. 58 (1987)
p- 1038; R. Jullien, P. Meakin, and A. Pavlovitch,
ibid. 69 (1992) p. 640; P. Meakin and R. Jullien,
Phys. A 180 (1992) p. 1.

36. S. Douady, S. Fauve, and C. Laroche, Euro-
phys. Lett. 8 (1989) p. 621; H.K. Pak and R.P.
Behringer, Phys. Reuv. Lett. 71 (1993) p. 1832.

37. JW. Miles and D.M. Henderson, Annu. Reu
Fluid Mech. 22 (1990) p. 143; D.M. Henderson
and JW. Miles, J. Fluid Mech. 222 (1991)
p. 449, O

Advertisers in This Issue

Page No.

Elsevier 7

ERG 47
High Voltage Engineering

Europa B.V. inside front cover

Huntington Laboratories back cover

Kurt J. Lesker Co. 3, inside back cover

Linn High Therm 48
Polycold 53
SOPRA 4
Virginia Semiconductor 5
Voltaix 6
Carl Zeiss 10

For free information about the products
and services offered in this issue, fill out
and mail the Reader Service Card, or FAX
itto (312) 922-3165.

sion.

Endorsed

29th Microwave Symposium
July 25-27, 1994
Sheraton Chicago Hotel & Towers
Chicago, lllinois

This international scientific conference, sponsored by the International
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