
nature of the so-called central engine, 
which supplies the energy needed to accel- 
erate beams of particles to relativistic veloc- 
ities. 

One of the most exciting discoveries in 
recent years was reported in the paper by 
Krichbaum et al., who detected radio 
emission from several quasars and blazars 
that appear to vary in strength by some 10 
percent on the surprisingly short time 
scale of only a few hours. The reality of 
the rapid variations was convincingly 
demonstrated by simultaneous observa- 
tions, made with the 100-meter radio 
telescope in Germany and the Very Large 
Array telescope in New Mexico, with 
remarkable agreement to a fraction of a 
percent. 

If the variations are intrinsic to the 
source, simple light travel time arguments 
suggest that the dimensions of the radiating 
region are incredibly small, less than a few 
light hours across. Even allowing for the 
effects of relativistic time dilation, the ap- 
parent size of the radiating region is too 
small to account for the high radio lumi- 
nosity by the same synchrotron radiation 
process generally believed responsible for 
the radio emission from galaxies and qua- 
sars. 

Attempts to interpret the observed 
variations as an extrinsic effect of the 
intervening medium are attractive because 
they avoid embarrassing theoretical prob- 
lems. One idea is that the r a ~ i d  variabilitv 
is due to gravitational microlensing by 
stars located in intervening galaxies. How- 
ever, the observed variations are wave- 
length-dependent, whereas gravitational 
effects should be achromatic. According 
to the discovery team, refractive interstel- 
lar scintillation from propagation effects in 
the interstellar medium "is a more plausi- 
ble cause of the rapid radio variations" 
that they observed. However, in one of 
the most extreme examples, the radio 
variations are accompanied by rapid opti- 
cal variations that appear to be correlated 
with them and clearly cannot be due to 
propagation effects through the ionized 
interstellar medium. Further observational 
and theoretical studies of intraday vari- 
ability of blazars are expected to give a 
wealth of information about the physical 
conditions in the nuclei of galaxies and 
about particle acceleration mechanisms. If 
the correlation between intraday radio and 
optical variability of blazars is confirmed 
and extended to other objects, astrono- 
mers will be forced to interpret the vari- 
ability in terms of an intrinsic phenome- 
na, presenting new challenges to their 
interpretation. 

K. I. Kellermann 
National Radio Astronomy Observatory, 

Charbttesville, VA 22903 

Books Received 
African Americans in the New Millennium. Blue- 

printing the Future. Erskine Peters. Regent, Oakland, 
CA, 1991. 109 pp. Paper, $9.95. 

After the Crime. Victim Decision Making. Martin S. 
Greenberg and R. Barry Ruback. Plenum, New York, 
1992. xvi, 293 pp., illus. $39.50. Perspectives in Law 
and Psychology, vol. 9. 

Agricultural Research Policy. International 
Quantitative Perspectives. Philip G. Pardey eta/., Eds. 
Cambridge University Press, New York, 1991. xxii, 462 
pp., illus. $39.95. 

AIDS. The Modern Plague. Virginia Polytechnic 
Institute and State University, Blacksburg, 1991. xiv, 
111 pp., illus. Paper, $10. President's Symposia on 
World Issues, vol. 2. From a symposium, Blacksburg, 
VA, March 1991. 

Biologlcal Basis for Risk Assessment of Dlox- 
Ins and Related Compounds. Michael A. Gallo, Rob- 
ert J. Scheuplein, and Kees A. Van Der Heijden, Eds. 
Cold Spring Harbor Laboratory Press, Cold Spring 
Harbor, NY, 1991. w i ,  501 pp., illus. $95. Banbury 
Report 35. From a conference, Cold Spring Harbor, 
NY, Oct. 1990. 

Biological Control of Plant Diseases. Progress 
and Challenges for the Future. E. C. Tjamos, G. C. 
Papavizas, and R. J. Cook, Eds. Plenum, New York, 
1992. xiv, 462 pp., illus. $1 15. NATO Advanced Sci- 
ence lnstitute Series A, vol. 230. From a workshop, 
Athens, Greece, May 1991. 

Biologlcal Effects and Safety Aspects of Nucle- 
ar Magnetic Resonance Imaging and Spectrosco- 
py. Richard L. Magin, Robert P. Liburdy, and Bertil 
Persson, Eds. New York Academy of Sciences, New 
York, 1992. xii, 402 pp., illus. $125. Annals of the New 
York Academy of Sciences, vol. 649. From a confer- 
ence, Bethesda, MD, May 1991. 

Climate Data and Resources. A Reference and 
Guide. Edward Linacre. Routledge, Chapman and 
Hall, New York, 1992. xviii, 366 pp., illus. $75; paper, 
$31.50. 

Dolphins and the Tuna Industry. Committee on 
deducing Porpoise Mortality from Tuna Fishing. Na- 
tional Academy Press, Washington, DC, 1992, xiv, 176 
pp., illus. Paper, $22.95. 

The Double Mellin-Barnes Type Integrals and 
Their Appllcatlons to Convolutlon Theory. Nguyen 
Thanh Hai and S. B. Yakubovich. World Scientific, 
River Edge, NJ, 1992. x, 295 pp. $42. Series on Soviet 
and East European Mathematics, vol. 6. 

Dumpinqin Dixie. Race, Class, and Environmental 
Quality. Robert D. Bullard. Westview, Boulder, CO, 1992. 
yiii, 165 pp., illus. Paper, $33.50. Reprint, 1990 ed. 

Dynamic Data Structures. Theory and Applica- 
tion. Todd King. Academic Press, San Diego, CA, 
1992. xxii, 299 pp., illus. $49.95. 

Ecotoxicity of Chemicals to Amphlblans. J. 
DeVillers and J. M. Exbrayat, Eds. Gordon and 
Breach, Philadelphia, 1992. xii, 351 pp. $50. Hand- 
books of Ecotoxicological Data, vol. 1 

Educating Mathematical Scientists. Doctoral 
Study and the Postdoctoral Experience in the United 
States. Commission on Physical Sciences, Mathemat- 
ics, and Applications. National Academy Press, Wash- 
ington, DC, 1992. xii, 64 pp., Paper, $19. 

Electrochemlcal Oxygen Technology. Kim Ki- 
noshita. Wiley, New York, 1992. w i ,  431 pp., illus. 
$125.. Electrochemical Society Series, 11 17. 

Elementary Dislocation Theory. Johannes Weert- 
man and Julia R. Weertman. Oxford University Press, 
New York, 1992. xiv, 213 pp., illus. Paper, $16.95. 
Reprint, 1964 ed. 

Fluid Mechanics of Mixing. Modelling, Opera- 
tions and Experimental Techniques. R. King, Ed. Klu- 
wer, Norwell, MA, 1992. xii, 263 pp., illus. $146. Fluid 
Mechanics and Its Applications, vol. 10. From a con- 
gress, Brugge, Belgium, Sept 1991. 

Flvcatcher. Memoirs of an Amateur Entomologist. 
K. A. Spencer. SPB Academic, The Hague, 1991. w i ,  
414 pp., illus. $105. 

Food Engineering In a Computer Climate. Insti- 
tution of Chemical Engineers, Rugby, U.K., and Hemi- 
sphere (Taylor and Francis), Bristol, PA, 1992, xiv, 532 
pp., illus. $150. From a symposium, Cambridge, U.K., 
March 1992. 

Frontiers of Nutrition and Food Security in Asia, 
Africa, and Latin America. Neil G. Kotler, Ed. Inter- 
national Life Sciences Institute, Washington, DC, and 
Smithsonian Institution Press, Washington, DC, 1992. 
xii, 171 pp., illus. Paper, $12.95. From a colloquium, 
Washington, DC, Oct. 1990. 

Fruit and Seed Production. Aspects of Develop- 
ment, Environmental Physiology and Ecology. C. Mar- 
shall and J. Grace, Eds. Cambridge University Press; 
New York, 1992. xii, 256 pp., illus. $79.95. Society for 
Experimental Biology Seminar Series. From a meeting, 
Warwick, U.K., 1990. 

Geologic and T ~ C ~ O A I C  Development of the 
North America-Caribbean Plate Boundary in His- 
paniola. Paul Mann, Grenville Draper, and John F. 
Lewis, Eds. Geological Society of America, Boulder, 
CO, 1991. xx, 401 pp. + maps, boxed. $98.75. 
Special Paper 262. Based on a workshop, Santo 
Domingo, Dominican Republic, Jan. 1986. 

Geology and Paleontology of the Kinney Brick 
Quarry, Late Pennsylvanian, Central New Mexico. 
Jiri Zidek, Ed. New Mexico Bureau of Mines and 
Mineral Resources, Socorro, NM, 1992. vi, 242 pp., 
illus. Paper, $30. Bulletin 138. From a symposium, 
Albuquerque, NM, April 1991 

A Geometric Theory of Conjugate Tooth Sur- 
faces. Wo Da-ren and Luo Jia-shun. World Scientific, 
River Edge, NJ, 1992. x, 192 pp., illus. $48. Translated 
from the Chinese edition (Beijing, 1985) 

The Geometry of Mlnkowski Spacetime. An In- 
troduction to the Mathematics of the Special Theory of 
Relativity. Gregory L. Naber. Springer-Verlag, New 
York, 1992. xvi, 259 pp., illus. $49.95. Applied Math- 
ematical Sciences, vol. 92. 

Handbook of Display Technology. Joseph A. 
Castellano. Academic Press, San Diego, CA, 1992. 
xvi, 341 pp., illus. $79.95. 

Handbook of lndustrlal Refractories Technolo- 
gy. Principles, Types, Properties and Applications. 
Stephen C. Carniglia and Gordon L. Barna. Noyes, 
Park Ridge, NJ, 1992. xxiv, 628 pp., illus. $89. Mate- 
rials Science and Process Technology Serie,~. 

ldentlflablllty In Stochastic Models. Character- 
ization of 'Probability Distributions. B. L. S. Prakasa 
Rao. Academic Press, San Diego, CA, 1992. xiv, 256 
pp. $49.95. Probability and Mathematical Statistics. 

If I Were a Rich Man Could I Buy a Pancreas? 
And Other Essays on the Ethics of Health Care. Arthur 
L. Caplan. Indiana University Press, Bloomington, 
1992, wiii, 349 pp. $29.95. Medical Ethics Series. 

Leonardo da Vlncl. Published in association with 
the South Bank Centre by Yale University Press, New 
Haven, CT, 1992. viii, 246 pp., illus. $50; paper, $25. 
An exhibition'catalog. Reprint, 1989 ed. 

The Mammalian Auditory Pathway. Neuroanato- 
my. Douglas B. Webster, Arthur N. Popper, and Rich- 
ard R. Fay, Eds. Springer-Verlag, New York, 1992. xii, 
485 pp., illus. $89. Springer Handbook of Auditory 
Research, vol. 1. 

The Natural Killer Cell. Claire E. Lewis and James 
O'D. McGee, Eds. IRL (Oxford University Press), New 
York, 1992. xxii, 248 pp., illus. $70; paper, $40. The 
Natural Immune System. 

The Olympic Rain Forest. An Ecological Web. 
Ruth Kirk with Jerry Franklin. University of Washington 
Press, Seattle, 1992. 128 pp., illus. $35; paper, $17.50. 

Pesticide Application Methods. G. A. Matthews. 
2nd ed. Longman, Harlow, Essex, U.K., and Wiley, 
New York, 1992. xiv, 405 pp., i l l y .  Paper, $39.95. 

Research in Psychiatry, Issue%, Strategies, and 
Methods. L. K. George Hsu and Michel Hehsen, Eds. 
Plenum Medical, New York, 1992. xx, 481 pp. $65. 
Critical Issues in Psychiatry. 

Simulating Science. Heuristics, Mental Models, 
and Technoscientific Thinking. Michael E. Gorman. 
Indiana University Press, Bloomington, 1992, xxii, 266 
pp., illus. $45. Science, Technology, and Society. 

Theory and Control of Dynamical Systems. Ap- 
plications to Systems in Biology. Stig I. Andersson, 
Ake E. Andersson and Ulf Ottoson, Eds. World Scien- 
tific, River Edge, NJ, 1992. viii, 241 pp., illus. $67. 
From a conference, Stockholm, Aug. 1991. 

The World's Women. 197%1990. Trends and 
Statistics. United Nations, New York, 1991. xiv, 120 
pp., illus. Paper, $19.95. Social Statistics and Indica- 
tors, series K, no. 8. 

146 SCIENCE VOL. 258 2 OCTOBER 1992 




