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If your lab deals in volatile materials, you may be consider- temperature fluctuations; and built-in recording jacks allow 
ing ways to safely cool them down. We have several: the refrigerator performance to be constantly monitored. 
NAPCO 3700-Series laboratory refrigerators. These specially There's a lot of space inside, too. L3 cubic feet in all, with nine 
configured refrigeration units can accommodate flammable square feet of shelf space. Plus a separate freezer compartment. 
materials (3710), explosive substances (3720), or just plain And all this is wrapped up in a tough, no-chip finish 
cold storage (3700). And all of them for long wear, personally inspected 
take the temperature down with for finish quality (by QC manager 
precision, reliability and safety. Bob, above), and shipped 

NAPCO refrigerators feature with a NAPCO two-year warranty, 
mimprocessor-based controls, for additional peace of mind. 
so temperature never varies NAPCO 3700-Series refrigerators. 
more than + l.O°C in a range In a word, cool. For your lab. 
from - 9°C to + 10°C. And LED Call toll-free for more information, 
readouts tell you the exact cool- 800-547-2555. Or, write NAPCO, 
ing level at any moment. 20210 S. W. Teton, I? 0. Box 1000, 

Safety is also closely watched. Tualatin, Oregon 97062. 
All NAPCO refrigerators have 
pre-programmed hi-low alarms 
-both audible and visible - 
that alert lab personnel to 
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';OVER The benthic foraminiferan Sm'tes maginallc (Lamarck) wc- L-- 

iescribed in 1816. The initial chambers are in the center of the test, a 
,ucceeding ones are added in an annular series. This species occurs on 
hallow tropical seas, and is distributed worldwide. See page 775 [SE 
)hoto~rawh bv Kenneth . - Severin, Department of Geology, University 
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Interleukin-2 receptor 

B OTH interleukin-2 (IL-2) and IL- 
2 receptors are crucial for im- 
mune regulation (page 727). Af- 

t& antigens (foreign materials) stimu- 
late T cells, IL-2 receptors appear on T- 
cell surfaces, and IL-2 production is 
induced. Although any immune re- 
sponse depends on the antigen's inter- 
action with antigen-specific cells, a re- 
sponse's magnitude and duration are 
directly affected by a concurrent interac- 
tion of IL-2 with its receptor. Cells of 
patients with adult T-cell leukemia 
(ATL) always carry many IL-2 surface 
receptors, unlike normal T cells on 
which such receptors must be induced. 
Because of this feature, monoclonal 
antibodies that react specifically with 
IL-2 receptors and can eliminate recep- 
tor-bearing cells are being evaluated for 
ATL therapy. They are also of potential 
use in therapy for autoimmune disor- 
ders and in the suppression of organ 
rejection after grafting. Waldmann's re- 
view discusses the IL-2 receptor and 
documents how versatile and useful 
monoclonal antibodies can be: they 
have helped in characterizing IL-2 re- 
ceptors, in cloning receptor genes, in 
determining how IL-2 and its receptors 
affect immune regulation, and in defin- 
ing receptor distributions and disorders 
in receptor expression. 

Experimental economics 

E CONOMICS has become a labora- 
tory science (page 732). In eco- 
nomic experiments people come 

together in a "laboratory" to participate 
in actual market situations in which 
they can earn a profit. Such experiments 
add to models the important but unpre- 
dictable human factor. Plott describes 
experiments for "posted-price" institu- 
tions, those in which sellers publicly 
post the price at which they wish to sell 
commodities, and buyers compete as 
they attempt to acquire units at the 
posted prices. After a time the market 
closes and then reopens with new 
prices, and the experiment continues for 

a number of cycles. Although, in gener- 
al, the law of supply and demand works 
reasonably well in such markets, the 
posted-price markets were found to 
force prices up and market efficiency 
down. The results, like those of other 
economic laboratory experiments, have 
helped provide insights into models de- 
scribing existing markets; they have 
been applied to policy-making and the 
design of markets in recently deregulat- 
ed industries and have also been used in 
legal cases. 

Update on 
Yukon artifacts 

Y ou can't judge a bone by its color 
(page 749). In 1966, a caribou 
tibia carved into a skinning tool 

(known as the Old Crow Basin "flesh- 
ern) was found among bones of extinct 
Pleistocene animals in the Yukon. Dat- 
ing of the inorganic carbon in the flesh- 
er indicated that it was 27,000 years 
old; the discovery implied that human 
hunters had lived in this region of the 
New World at that time. Three other 
tools carved from caribou antlers and 
found nearby had dark staining that 
resembled that of the flesher; they ap- 
peared to have been mineralized, and 
their association with the bones sug- 
gested that they too might be Pleisto- 
cene in age. Nelson e t  al. reevaluated 
the bones and artifacts, dating the or- 
ganic carbon fraction. For 32 bones 
from the region (25,000 to 47,000 
years old), early dates were confirmed. 
The flesher and the three other tools 
dated back only 1200 to 1500 years, to 
a time when such tools were common. 
Thus, the scenario for man's arrival in 
that region of the New World, based on 
data and inferences from the flesher, 
will need revamping. 

Salla disease 

T RANSPORT of the sugar sialic acid 
across the membranes of lyso- 
somes (enzyme-laden sacs within 

cells) is defective in Salla disease (page 

759). In this disorder, large amounts 
(10 to 30 times normal) of sialic acid 
are stored in lysosomes and are detected 
in urine. Lysosomes appear swollen 
with sialic acid when observed in the 
electron microscope; enzymes involved 
in the sugar's metabolism seem to func- 
tion normally. Renlund e t  al. evaluated 
the egress of sialic acid from lysosome- 
rich fractions from cells of patients and 
normal individuals. Transport of the 
sugar (but not all small molecules) was 
defective in patient preparations. Salla 
disease is heritable and most patients 
diagnosed to date live in Finland. The 
disease may result from a single gene 
mutation that affects the carrier that 
mediates sialic acid transport. Disease 
onset usually occurs early in life, pa- 
tients have slightly shortened life spans, 
and progressive neurologic dysfunc- 
tioning and mental and psychomotor 
retardation are typical. 

Evolution of 
marine protozoa 

T HE theory that species evolve and 
then disperse from centers in the 
tropics to higher latitudes does 

not apply to benthic foraminifera, the 
bottom-living marine protozoa (cover) 
whose secreted shells are well preserved 
in fossil records (page 775). Buzas and 
Culver studied biogeographic and evo- 
lutionary patterns of fossil and modern 
organisms, analyzing the large collec- 
tions in museums in the United States 
(some 500,000 slides), Germany, En- 
gland, Holland, and Austria. Species 
typically survive about 20 million years; 
first appearances were recorded simulta- 
neouslv for manv s~ecies in widelv seDa- 
rated ireas, suige'sting rapid dLpe;sal 
of new species. In the recent geologic 
record (beginning 12,000 years ago), 
amearances of some s~ecies were first 
r ihrded far north o t  the tropics in 
Maine and Alaska. For the benthic fora- 
minifera, the record indicates that evo- 
lution has occurred and continues to 
occur at all latitudes throughout the 
world and that dispersal can be either to 
higher or lower lsitudes. 
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Physics Through the 1990's 

M ore than a thousand scientists participated in the preparation of the recently 
released Physics Throzih the 1990's." Theirs was a labor of love and devotion that 
may or may not have much impact on federal support in the days of Gramm- 

Rudman. Their efforts resulted in a collection of eight volumes containing about 1900 pages 
that treats in great detail past accomplishments, future oppomities,  and needs for federal 
support of the various branches of physics. Parts of the report are at a level designed for 
policy-makers. Much of it is at a level comprehensible mainly by physicists. However, there 
are portions of interest to scientists in other disciplines. One major theme of the publication 
is a multiplicity of examples of how past discoveries in physics have had important sequelae 
in the advancement of other branches of science and in a host of practical applications. 
Another facet of the report is the ais of excitement that physicists are bringing to the study of 
the various branches of their science. Examples are especially observable in the volume 
devoted to atomic, molecular, and optical physics (AMO). This area of physics is highly 
likely to develop information, techniques, and equipment that affect other disciplines. 

Physicists engaged in A M 0  research have much to be enthusiastic about. Their work 
has both fundamental significance and important practical applications. Developments in 
equipment and instrumentation have opened rich frontiers for study. As many as two score 
of different kinds of measuring equipment have been invented and produced. Perhaps most 
important are various types of lasers, synchrotrons, vacuum equipment capable of maintain- 
ing pressure less than lo-" torr, and molecular beam techniques. 

With a combination of these equipments and techniques it is possible to prepare 
virtually any simple molecule in any desired quantum state to study its structure, the physics 
that underlies this structure, and the dynamics of electrons moving in molecular fields. 

Picosecond and femtosecond laser experiments can reveal how energy flows from one 
part of the molecule to another, the transition to chaotic vibrational motion, and the rates 
and mechanisms that determine the system's choice of a particular decay mode. Lasers 
provide highly selective excitation and interrogation schemes. 

By using lasers sharply tuned to a frequency just below a particular vibrational mode of 
an atom or molecule, it is possible to cool the atom or molecule to millikelvin temperatures. 
In the very high vacuum it is possible to trap either individual atoms or ions and to make 
observations on them for hours at a time. 

Another interesting topic for study are Rydberg atoms or molecules. These are neutral 
entities with an outer electron in a high quantum state, for example, n = 100. Such an atom 
has a very large diameter. It interacts with electromagnetic fields to an extent lo8 greater 
than that for ordinary atoms and can be used to detect infrared, submillimeter, and 
microwave radiation. 

Some synchrotrons produce intensities at least lo6 greater than those of conventional 
sources, and even greater levels of radiation are on the way. Use of this source in 
crystallography will be especially helpful to biologists and chemists. Already, the structures 
of zeolite crystals ranging in size from 1 to 10 micrometers have been determined. 
Synchrotrons have also made accessible the complete spectrum between the ultraviolet and 
x-rays, much of which had been inaccessible. 

One of the goals of A M 0  physicists is to determine physical properties with ever higher 
precision. An impressive result is the determination that space is isotropic to the speed of 
light. Laser interferometry has shown that space is isotropic to a few parts in 10'~. Of all the 
quantities in physics, time is by far the most accurately measured. The primary time standard 
in the United States is basically an atomic beam magnetic resonance apparatus. It has an 
accuracy of 1 part in loi3,  approximately 3 seconds in 1 million years. 

These are only a few examples from the A M 0  volume, but they should convey a 
glimpse of the opportunities. If it is a good sample of the other volumes of Physics Thr0zig.h 
the 1990Js, physicists have much to be enthusiastic ~~OU~.-PHILIP H. ABELSON 

*PJpsics Thro%~h the 19903 (National Academy Press, Washington, DC, 1986) 
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(1981); I. Renbcrg and T. Hellbcrg, A& 11, 30 
(1982); K. Tolonen and T. Jaakkola, Ann. Bot. Fmn. 
20.57 (1983); D. F. Charles. Vmb. Intmrat. Vnbr. 

The excerpt quoted in ;he article is strikingly 
similar to the following 17th-century poem 
on statistics by Speaker Ashe. 

ers." A passing reference is made later to 
"informed consent." 

I am a lawyer and I am constantly being 
shamed by my so-called brethren at the Bar, 
who have distorted litigation into a form of 
shakedown. Of course, if the cells in ques- 
tion are to be separated from the "patient" 
in a manner posing any danger to the patient 
or inhibiting the use of the best state-of-the- 
art therapy, the patient's (or his lawlid repre- 
sentative's) consent is properly required. But 
suppose the cells are to be thrown away 
unless salvaged by the researcher. Then, 
since the cells are abandoned material, the 
salvager and not the former possessor has 
"ownership" of them. To suggest that such a 
former possessor of cells is "participating in 
the research" is silly. A perfect example of 
such abandoned cells is found in the cuttings 
on the floor of a barbershop. 

W. BROWN MORTON, JR. 
<(Cat PmnfJ on H$nvay 634, 

Postal Route 1, Bax 586, 
Warsaw, VA 22572 

~&twl. '22, 559 (1984). 
3. G. Nygaard, Fdia Limnd. Scand. 8 32 (1956); J. 

Mdainen,Ann. Bot. Fmn. 4,51 (1967); N. Fogcd, 
BuU. &I. S. D m .  18, 161 (1968); G. Digcrfeldt, 
Folk Limml. Scand. 16. 1 11972): U. Miller. SNV 

Shall I try not to lie, 
Not to cheat with deceits, 

mistruths breeding? 
Shall I fend off the tend- 
Ency to woo with biased views 

so misleading? 
Then sly statistics mean tricks 
Must I renounce forever. 
From unmarked scales I quail, 
Unfair compare employing never. 

~ubl. (Stockholm) 7,42 (1973i F. &r SNSF ~ntnn 
Rap. 11 (1975); ibid. 42 (1979); I. Fenberg, Early 
Nmrland (Stoc*) 9, 113 (1976). 

4. F. Hustedt, Arch. Hydrobiol. Suppl. 16, 274 (1939). 
5. J. Imbrie and N. G .  Ki p, in The Late Gmaaic 

GlaEialAgcs, K. ~urdcian, i d .  (Yale Univ. Press, New 
Haven, CT, 1971), p. 71-181. 

6. T. Webb I11 and f. A. Bryson, Qw. Rcs. 2, 70 
(1972); T. Webb 111, J. Intcrdirc. Hirt. 4,749 (1980). 

7. R. B. Davis, S. A. Norton, C. T. Hcss, D. F. Brakke, 
Hyddwl@u 103, 113 (1983); R. W. Batterbcc, 
Philos. T m .  R. Soc. Lada B305,451(1984); R. B. 
Davis and D. S. Anderson, H y d w b d c p  120, 69 
(1985); D. F. Charles, EwloBy 66,994 (1985). 

8. R. B. Davis, D. S. Anderson, F. Berge, Natun 
(Ladar) 316,436 (1985). 

9. J. P. Smol, R. W. Batterbcc, R. B. Davis, J. Meri- 
h e n ,  Eds., Diatanr and Lake Acidity (Developments 
in Hydrobiolo 29, NijhofflJunk, Dordrecht, The 
Netherlands, I&). 

DAVID BIRKES 
Stuth-tia Deparhnmt, 

Ore~on State University, 
CmaUh OR 97331 

Cells, Patientsy Rights, and Researchersy 
Responsibilities Sly Statistics 

The briefing by Marjorie Sun "Who 
should have rights to a patient's cells?" 
(News and Comment, 7 Feb., p. 543) leads 
off with a sentence referring to "the rights of 
patients and the responsibilities of research- 

Gina Kolata, in her article "Shakespeare's 
E m :  The caption for the hoto ph accompany- 

h the review of NCUm&2idr (28 Mar., p. 
18iO) should have read, "PC hrria rgalir, an Indian 
bid-spider. Beneath it is a spike train recorded from a 
sensory neuron responding to mechanical stimuli in the 
spider Cupimnius saki." 

new poem: An ode to statistics" ( ~ k e a r c h  
News, 24 Jan., p. 335) presents statistical 
evidence that a newly discovered poem may 
reasonably be attributed to ~hakes~eare. 
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New England Biolabs' Summer Workshop in 

Molecular 

When: New England Biolabs is deased to announce its summer workshop in Molecular - 
August 3-15, 1986 

Where: 
Smith College, 

Northampton, MA 

Faculty: 
Dr. Steven A. Williams 

Dept, of Biological Sciences, 
Smith College 

Dr. Molly Fitzgerald-Hayes 
Dept. of Biochemistry, 

University of &1assachusetts 

Dr. Barbara Osborne 
Veterinary & Animal Sciences, 

University of Massachusetts 

Dr. Barlon Slatko 
New England Biolabs, Inc. 

~ i o l o ~ &  ~ i o t e c h n o l o ~  to be held at Smith College in ~o r tham~ton ,  51assachusetts from 
August 3-15. 
Intensive Bench Experience. This intensive. two-week course emphasizes hands-on molec- 
ular biology laboratory work. Six hours each day will be spent working in the lab. 
Experiments will include: purification of DNA, restriction enzyme digestion, gel electro- 
phoresis, construction of recombinant DNA molecules, plasmid and phage cloning, cloning 
strategies, bacterial transformation and transfection, Southern transfer and hybridization, 
radioactive labeling of DNA, and DNA sequencing. 
Lectures, seminars and discussion sessions will deal uith basic techtuques in modern molecu- 
lar biology and how these methods are applied in biotechnology. 
Intended for beginners in molecular biology. No previous experience in molecular 
biology is required. Twenty-four participants uill be selected to participate. 
A Perfect Setting. Smith College is located in Northampton, Massachusetts, a lively small 
city adjacent to the Berkshires. Along with an abundance of recreational opportunities, the 
area's many cultural sites include Boston, Tanglewood, Jacob's Pillow, and the Mt. Holyoke 
Summer Theater. The college's plant house and botanical gardens feature a teaching collec- 
tion of plant species representing virtually every region of the world. 
Fee: $1,500 per participant includes lab manual, equipment and supplies. Rooni and board 
in Smith College housing is available for $500 for the two-week workshop. 
To apply for this workshop please submit a recent curriculum vitae and a brief statement on 
why you want to take the course to: 

Dr. Steven A. Williams 
New England Biolabs 
32 Tozer Road 
Beverly, MA 01915 

Applications must be received by May 26,1986. Notification of acceptance uill be 
mailed by June 3, 1986. For additional information call (413) 584-2700, ~3826. 

. NEW ENGLAND 

&&K 32 Tom Road, Beverly, MA 0 1 9 1 5 - 9 9 9 0 ,  TEL 617-927-5054 TELEX 6817316 ( ~ 1 0 )  



Now ~ U U  call directly resolve racemic amines, acids and 
many other compounds without any preceding prepara- 

tions of derivatives. Use the new EnantioPac HPLC cartridge column from LKB. I t  
outdates every other known separation technique with a completely novel and p 
ed approach. EnantioPac is based on the immobilized plasma protein a, -acid gly 
tein, which shows high enantioselectivity for a wide range of pharmaceuticals a1 
other chiral substances. Lets you screen for optical purity very fast, very simply anu 

atent- 
copro- 
ld 

very re 

S U G B L ~ I I C ~ S  separated with EnantioPac 

1.36 ivletl trazine 1.57 
1.47 Metliulpuali 
2.70 Methylatropir 
1.37 Methylhom- 

..25 Oxprenolol 

This list is published by  the kindpermission of Goran Schill, Thomas D. 1 
Drug Chemistry, Food and Drug Administration, Washington DC. 
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hens-Middle East +30 (1) 894 73 96. Copenhagen (01) 29 5044.  Hongkong (852) 5-555555 
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"^ qualified representatives throughout the world. 

twerp (03) 2 
mdon (01) 6E 
Paris (01) 6' 

189335.Atl 
i7 88 22. Luc 
1.46.36.36.1 

Vienna + 

,ircle No. 21 on Readers' Service Card 



Breaking of Bodes and Minds 
Torture, Psychiatric Abuse, and the Health Professions 

A documentation of systematic use and effects of physical and 
mental torture throughout the world 

This eye-opening book brings together 
for the first time writings on the role of 

The 
medical personnel in cases of torture 
and psychiatric abuse. Through anal- 
yses and case histories, psychiatrists 
and other health care professionals, 
political scientists, ethicists, and other 
writers discuss the systematic use and 
effects of phy&ical and mental torture 
in the Soviet Union, Latin America, 
and other parts of the world. 

Edited by Eric Stover The book also details the complicity of 
and Elena 0. Nightingale an alarming number of medical per- 

With a Foreword by sonnel in torture and psychiatric 
David A. Hamburg abuse and examines the ways in which 

governments use a medical rationale 
LII - 
C Y ~  10. to seek legitimacy for human destruc- - tion. Finally, it describes efforts by 

medical and other associations both to 

Contents 
Part 1 Torture 

Torture and the Ethics of Medicine 
Albert R. Jonsen and Leonard Sagan 

Victims of Torture: 
Two Testimonies 

Compiled by Cornelius A. Kolff 
and Roscius N. Doan 

Physical and Psychiatric Effects 
of Torture: Two Medical Studies 

Federico Allodi, Glenn R. Randall, 
and others 

Torture on Trial: The Case of 
Joelito Filartiga and 
the Clinic of Hope 

Richard Pierre Claude 

Medical Action Against Torture 
Eric Stover and 
Michael Nelson 

Part 11 Psychiatric Abuse 

Psychiatrists and Dissenters 
in the Soviet Union 

sidney ~ l ~ ~ . ,  and peter ~ ~ d d ~ ~ ~ ~  

A Question of Conscience 
The Cases of Alexei Nikitin 

and Anatolyi Koryagin 
Kevin Close 

Unwilling Patients 
Anatoly i Koryagin 

The Case of General Grigorenko: 
A Second Opinion 

Walter Reich 

The World of Soviet Psychiatry 
Walter Reich 

A Response to Psychiatric Abuse 
Paul Chodoff and Ellen Mercer 

Toward the Prevention of Torture 
and Psychiatric Abuse 

Elena 0. Nightingale and 
Eric Stover 

combat offensive practices and treat 
victims. 

he Breaking of  Bodies and 
Minds is important reading for T anyone concerned with the 

preservation of basic human rights. 

1985 352 pages 

Paperbound $11.95; AAAS members $9.50 
Hardcover $21.95; AAAS members $17.50 

Order from AAAS Marketing, Dept. ES, 1333 H 
Street, NW, 8th Floor, Washington, DC 20005. 

Please add $1.50 postage and handling per 
order. Allow 6-8 weeks for delivery. To charge 
your order ~OVISA or Mastercard, please call the 
Sales Department at (202) 326-6405. 

Published by 
W.H. Freeman and Company 



Nowhere is thls advantage better exem- 
plrfled than In the BH-2 System. A totally 
new generation, this highly advanced 
series represents a slgniflcant contribution 
to microscopy and photomicrography. 
Focusing that is smoother, more effortless 
and In a lower and more comfortable 
position; freely reachable controls for the 
stage that is posltloned lower for easier 
processrng of multiple specimens; vastly 
improved illum~nation for ultra-low magnifi- 
cation In Koehler-type lllumlnation from 1X 
to 100X; accurate and unvarying bright- 
ness control; an advanced, automated 
photomicrographic system; and a choice 
of newly formulated long barrel objectives, 
stands and modules that is second to 
none. And all of this, a breakthrough in 
cost-effectiveness, 
For literature on the incomparable BH-2 
System, write Olympus Corporat~on, 
Preclslon Instrument Dlvlsion, 4 Nevada 
Drlve, Lake Success, NY 11042-1 179 
Or phone toll-free 1 (800) 446-5967 for 
demonstration: 

In Canada: W Carsen Co , Ltd., Ontano. 

OLYMPUS 
8 ,  

i 

these distinct disciplines.   hat is the 
Olympus advantage. 



Slide system. Use Polaroid 35mm instant review them as soon as necessary. 
slide film with any 35mm camera Polaroid films let you see your find. 

If you're looking for the perfect to photograph those objects or pro- ings in the best light, too. Whethe1 
~y to keep track of every twist and cedures you need to capture your demand is for black and 
m in your R&D programs, here's on the spot. Use it with white slides, high contras 
2 instant answer. Polaroid 35rnrn your most sophisticated or continuous tone - or foi 
ltant slides. test equipment - from color - we have what you 

There's simply no more con- CRT screens to micro- need for virtually any typ 
ni~nt. wslv tn Ami~m~nt. y~hat cmnrmc nr with a Anrriimnntcltinn nr 

I 



and development. 
- - - - - - - - - 

presentation. certain there's a Polaroid imaging ITol nllll . l l ,~~~l , I ~ ~ I ~ I I ~  dhlut  the P ~ I I ~ I , I , , I  ~;,I,, I,,.~,,T'I 
Better still, YOU can do all your solution to handle any development. I \l~rlr [kilt \\\trrn 1100 1'0 ma11 R I I \ X I I  ~ ~ I \ C ~ I U I ) O I I  (11lt11n to \ I ' O I ~ I ~ I I ( ~  J ( ) i l l 1 3  ( ~ ~ y o r a t ~ o n  

own photography, h m  omstart to Instantly \ c ~ l l l ~  

I 
finish, yourself. In house, in corn- For the Polaroid Professional I ( l ~ n l ~ l ~ l ~ l \  I 
plete confidentiali@.Without the Fihn Center nearest you, call toll- I l ( l l l l c -  I 
delays that outside services create. h e  800-526-7843 ext. 400. In New I ' I t '  

Which means when it comes to Jersey, call 800522-4503 ext. 400. I "'"' L l l r  
I 

Tt Irl~hr~nr \( ;9  1 
documentation, review, and presen- 
tation, there's really no need to Polaroid experiment with anything else. 

In fact, no matter where your 
research takes vou. vou can be cB 1% PolPmi Corporption "Polaroid"@ 
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LX=/MS 
for less. 

~ i ,  a t h a m q w a y  KAW bless than $ m a  
HP's new LC/MS/DS costs 

at least $60,000 less than other 
systems. And the price tag's only 
half the story. 

Your savings are even greater 
when you consider how much 
this new HP system lets you do 
and how easy it is to operate. 

We worked closely with Dr. 
Marvin Vestal, an inventor of 
thermospray, to create what we 
believe is the most advanced 
thermospray system ever built. 

You get optimized thermo- 
spray for molecular weight 

information plus electronassisted 
ionization for extra structural data. 

You also get positive or 
optional negative chemical ioni- 
zation for specificity. And true total 
ion monitoring for ultra-sensitiv- 
ity in a truly universal detector. 

Our automatic Thermospray 
Tune speeds and simplifies setup. 
Screen forms facilitate method 
building. And methods can be 
stored for instant recall at any time. 

For the first time you can fully 
automate your LC/MS. 

And you don't have to be a 
specialist in mass spectrometry 
to reap all the benefits. 

HEWLETT 
PACKARD 

For more information, call the 
HP office listed in your white 
pages and ask for an analytical 
product representative. Or write 
Hewlett-Packard Analytical 
Group, 1820 Embarcadero Road, 
Pa10 Alto, CA 94303. 
*U.S. list price. 

For l i t e r a t u r e  c i r c l e  reader serv ice  number 112 
To have an HP Representat ive contact you c i r c l e  reader serv ice  number 113 
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From our local star to the ends 
of the universe . . . . . . . . . . . . . 

ASTRONOMY & 

T h i s  volume contains 24 articles published in Science between 1982-84, 
ranging from the solar system to the pulsars at the very edge of the observ- 
able universe. Research techniques and instruments described cover such 
diverse topics as proton decay, the Very Large Array, and the planned 
Space Station as a platform for future experiments. 

Each article is self-contained, yet as a whole, the volume reveals a broad, 
coherent, and contemporary picture of our astronomical universe. Selected 
for their depth of coverage and breadth of topics by Morton S. Roberts, past 
Director of the National Radio Astronomy Observatory, these articles are of 
interest to the entire scientific community. 

Contents 

I. SOLAR SYSTEM 

Sun's Influence on Earth's Atmosphere and Interplanetary 
Space, I V Evans 

Solar Flares, Proton Showers, and Space Shuttle, D M 
Rust 

Cosmic-Ray Record In Solar System Matter, R.C Reedy, 
I R Arnold, D La1 

Ultraviolet Spectroscopy and Cornpos~t~on of Cometary 
Ice, P D Feldmdn 

Dynamics of Globular Clusters, 1. Spitzer, Ir. 
Magnetic Activity of Sunlike Stars, A.H. Vaughan 
Stars, Their Evolution and Stability, S. Chandrasekhar 

Ill. GALAXIES AND COSMOLOGY 

Most Distant Known Galaxies, R.C. Kron 
Galactic Evolution ... K.M. Strom and S.E. Strom 
Rotation of Spiral Galaxies, V.C. Rubin 
Quasars and Gravitational Lenses, E.L. Turner 

II. STRUCTURE AND CONTENT OF THE GALAXY 
Wlndows on a New Cosmology, G Lake 
Orlgln of Galaxles and Clusters P I  E Peebles 

New Milky Way, I Bl~tz, M F~ch, S Kulkarn~ Jets In Extragalactic Radlo Sources, D S DeYoung 
Most Lurnlnous Stars, R M Humphreys and K Dav~dson Quest for Orlgln of Elements, W A Fowler 
Chromospheres, Transltlon Reglons, and Coronas, E Dark N~ght-Sky Rlddle E R Harr~son 

Bohm-V~tense 
Interstellar Matter and Chemlcal Evolut~on, M Pe~mbert, IV. INSTRUMENTATION 

A Serrano, S Torres-Pe~mbert Radlo Astronomy wlth Very Large Array, R M H/el lm~ng 
Forrnatlon of Stellar Systems from Interstellar Molecular and R C B~gnell 

Clouds, R D Cehrz, D C Black, P M Solomon Space Research ~n the Era of the Space Statlon, K I Frost 
Blnary Stars, B Paczyrisk~ and F B McDonald 

400pp., fully indexed and illustrated; color plates 

Hardcover $29.95, AAAS member price $23.95 ISBN 0-87168-311-3 
Softcover $17.95, AAAS member price $14.35 ISBN 0-87168-275-3 

Order from Sales Department, Box a, M S ,  1333 H Street, I\'\.%', L\/oshington, DC 20005. A d d  $1.50 postage 
a n d  h a n d l i n g  p e l  order,; allovv 4-6 weeks fi)r del i \ery .  

SCIENCE, 



\ A U T O ~ +  
MEASUREMENT 
ON YOUR IBM PC 

New digitizing tablet with 
Sigma-ScanTM measurement 

software. $1195 
Cat #3011 - 12" x 12" system 

Resolution of .025 mm, accuracy of 
at least .25 mm. Comes with state- 
of-the-art software for area, linear, 
perimeter, length of curvy line, and 
angular measurements. X, Y point or 
stream digitizing. Descriptive statis- 
tics. Transfer data to other programs 
in standard ASCII or DIF format. 

This and other new Microcomputer 
Tools for the Scientist. Call or write 
today for FREE catalog. 

JANDEL SCIENTIFIC 
2656 Bridgeway, Sausalito, CA 94965 

800-874-1888 
(In Calif. call 415-331-3022) 

Circle No. 28 on Readers' Service Card 

Circle No. 130 on Readers' Service Card 

Have you ever had an idea that could never know when you'U need some- 
change the world, only to have someone thug from another field. With Dialog, 
else beat you to it? After months of it's all available instantly. 

DIALOGmis the online informa- To hlnd out about Dialog nay call 
tion system that can give you a flying 800-3-DIALOG. Or write: ~ o g D e p t . 2 1 ,  
head s ~ t  on your competition.Dialog 3460 Hillview Ave., Palo Alto, CA 94304. 
goes right to the source,with 10 to 15 
years of data on every subject, from 
aerospace to zoology. Even if you're 
in a specilzed area of research, you A subs~d~ary of Lockheed Corp. 

See us at AAAS Philadelphia, Booth #25 
Circle No. 76 on Readers' Service Card 
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THE SOURCE 
FOR IlPOXYGENASE PRODUCTS 
FOR CYCLOOXYGENASE PRODUCTS 
FOR SYNTHETIC AGONISTS AND 

ANTAGONISTS 
FOR LIPOXYGENASE INHIBFFORS 
FOR OMEGA-3 FAlTY ACIDS AND 

METABOLITES 
FOR PAF, ANALOGS AND AN1;U;oNlSlS 
FOR LEUKOTRIBNE RU KllS* 
FOR RADIO AND !X4BLE IS(YIY)PE 

LABELED COMPOUNDS* 
*avaflable soon 

BIOMOL specializes in the production of natural and 
synthetic eicosanoids. 

We are also expanding our operations in the areas of 
neuro-active compounds, vitamin metabolites, glycosidase 
inhibitors, lipids, oligosaccharides and other bioactive 
compounds. 

To find out more about our products and capabilities 
please call or write: 

BIOM Biomolecules for research OL 
Biomol Research Laboratories, Inc. 

P.O. Box 13247, Philadelphia, PA 19101, (215) 874-1433 
Outside North America please contact: 

PAESEL GmbH & Co. Borsigallee 6 6000 Frankfurt 63 FRG 
(069) 422097-98 Telex 4 13202 paesl d 
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throughout its long, trouble-free life. Performance is virtually unaffected by tir 
Micro-g construction practically eliminates problems due to aging 
Patented TMC Gimbal Piston provides approximately equal atten 
vertical and horizontal vibration. Series 61 Lab Tables and Series 
Tables are standard in sizes from 30" x 30" to 3 6  x 48 .  Special a( 
as padded arm rests, sliding shelves, high-performance honeycom~ lop, erc. are 
available. SEND FOR FREE CATALOG. 
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SC~ENCE 
Posters 

The following posters of Science 
covers are available: 

30 March 1979, Tropical flowering 
tree; 

23 February 1983, Landsat photo 
of Detroit, Michigan; 

29 July 1983, Cheetah; 
2 December 1983, Snowshoe 

hare; 
23 December 1983, Cathedral 

windowlDNA molecule. 

Combination of space covers in 
scroll format: 1 June 1979, 23 No- 
vember 1979, 10 April 1981. 

Price is $5 each (prepaid). 

Write to AAAS, Department POST, 
1333 H Street, NW, Washington, 
D.C. 20005. 
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BIRTHPLACE OF MODERN OPTICS 

JENAVAL JENALUMAR 
LOOK INTO THESE EXCEPTIONAL FEATURES. 
THEN DISCOVER THE COMPETITIVE VALUE. 

JENAVAL Transmitted Light Research 

You get super wide-field of ' Koehler and 6Vl25W Halogen 
view for more information at a illumination. 
glance, with image content in- 

SEILER INSTRUMENTS 
170 E. Kirkham Ave., St. Louis, MO 63119 
I'm interested in a no-strings-attached free demonstration. Contact 
me for an appointment. 

JENAVAL JENALUMAR 

COMPANYllNSTlTUTlON 

STATE ZIP 



' Fourth Decennial Review-Cell and Tissue Culture International Conference: // h t \ \  
Molecular Mechanisms in the Regulation of Cell Behavior 
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PROGRAM AND WORKSHOPS (FINAL) 
September 22, 1986 (Monday)/Day 1 

OPENING ADDRESS: DR. KEITH R. PORTER 

SESSION A TRACK September 23, 1986 (Tuesday)/Day 2 SESSION B TRACK 

AM-1 CELL CYCLE AND MITOSIS, 1. 
Conoeners: DR. JOANNA OLMSTEAD 
and DR. DAVID PRESCOrr 

AM.2 CELL CYCLE AND MITOSIS, 11; 
(continued . . .) 

PM G R O F H  FACTORSIONCOGENES, I. 
(PHYSIOLOGY) 
Conveners: DR. R E N H O  BASERGA 
and DR. GORDON SATO 

CELLULAR IMMUNOLOGY, 1 
Conoeners: DR. SUSAN ROSENBERG 
and DR. DAVID SCO?T 

CELLULAR IMMUNOLOGY, I1 
(continued . .) 
CYTOSKELETONICYTOMATRIX, I. 
Conveners: DR. J.S. CLEGG, 
DR. KEITH R. PORTER, 
and DR. RICHARD VALLEE 

September 24, 1986 (Wednesday)lDay 3 

AM.1 GROWTH FACTORSIONCOGENES, 11. 
(MEMBRANE EFFECTS) 
Conveners: DR. GRAHAM CARPENTER 
and DR. PETER BLUMBERG 

AM-2 GROWTH FACTORSIONCOGENES, 111. 
(MOLECULAR GENETICS) 
Conb~eners: DR. CHARLES STILES 
and DR. GEORGE TODARO 

PM GROWTH FACTORSIONCOGENES, IV. 
(MOLECULAR GENETICS) 
Convenen: DR. CARLO CROCE 
and D R  GEORGE VANDE WOUDE 

CYTOSKELETONICYTOMATRIX, 11. 
(continued. . . ) 

TRANSPORT AND SECRETION 
Conveners: DR. JAMES JAMIESON 
and DR. DAVID SABATINI 

MEMBRANE RECYCLING 
Conveners: DR. RICHARD ANDERSON 
and DR. THOMAS R O M  

September 25, 1986 (Thursday)lDay 4 
AM.I ANTIBODY AND T~~~~ RECEPTORS, I. REGULATION OF GENE EXPRESSION, I 

Conveners: DR. FREDERICK ALT Conveners: DR. CHARLES EMERSON 
and DR. MARK DAVIS and DR. STEVEN MCKNIGHT 

AM.2 ANTIBODY AND TCELL RECEPTORS, 11. REGULATION OF GENE EXPRESSION, I1 
(continued . . .) (continued . . .) 

PM WORKSHOPS WORKSHOPS 

HYBRIDOMAS: DR. WALTER GERHARD CARCINOGENESIS: DR. LEILA 

CELL SENESCENCE: DR. VINCENT J. DIAMOND and DR. JAMES TROSKO 

CRISrOFALO and DR. GEORGE M. MARTIN DIFFERENTIATED CELLS: DR. JOSEPH 

MYCOPLASMA: DR. MICHAEL F. BARILE LEIGHTON 

and DR. GERARD J. MCGARRITY SERUM,FREE MEDIA: D R  RICHARD G. 

PRODUCTION OF BIOLOGICALS, HAM 

INCLUDING HORMONES: PLANT GENETICS: D R  KAREN W. 
DR. ARTHUR LEVINSON HUGHES 

VACCINE PRODUCTION AND TISSUE INVERTEBRATE HORMONES: DR. 
CULTURE: DR. JOHN C. PETRICCLANI EDWARD M. BERGER 
and DR. WILLIAM R. TOLBERT 

September 26, 1986 (Friday)/Day 5 

AM.1 GENE TRANSFER DIFFERENTIATION 
Conveners: DR. W. FRENCH Conveners: DR. PETER ALBERSHEIM 
ANDERSON and DR. FRANK and DR. DAVOR SOLTER 
CONSZANTINI 

AM.2 GENE TRANSFER DIFFERENTIATION 
(continued. . . ) icont~nued . . . ) 

Poster abstract submissions must be received by Dr. Vincent J. Cristofal~ Chair, Program Committee no later 
than June 20, 1986. For details and deadlines on poster abstract submissions and forms, meeting preregistrat~on and 
hotel reservations, please contact the Executive Director, TCA business office. Commercial exhibitors should contact 
the T C A  Executive Director for rates. - 
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