


Reduce your cycling times by 30% 
Well-to-well temperature uniformity of +/- 0.1 "C 

The RoboCyclerTM 40 Temperature Cycler takes the most innovative 
approach ever to thermal cycling. While conventional systems ramp the temperature 
of a single block, the four-block RoboCycler 40 Temperature cycler uses a robotic 
arm to quickly move samples from one block to another. The results? A dramatic 
30% reduction in cycle times. And unmatched well-to-well temperature uniformity of 
+I- 0.l0C. 

The RoboCycler 40 Temperature Cycler completely avoids the problem of 
temperature noriuniformity. Single-block cycler blocks develop hot spots because of 
the need to quickly ramp temperature. In contrast, temperatures of the RoboCycler 
40 temperature cycler-we1 blocks remain constant throughout a cycling program. 
And upon completion, the samples are safely stored in the cold block. 

The system's user-friendly interface simplifies programming. The hot blocks can be 
programmed from 25" to 99"C, the cold block from 6" to 20°C. Program 
inf~rmation and run status are displayed on the LCD or printed to an optional serial 
printer. 

The RoboCycler 40 Temperature Cycler ... The answer when speed and 
consistency are critical. 
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NOTHING CAN STOP YOU Now 

' m i n e r m  Microplate Readers offer 

unlimited opportunities for new assay 

development. 

Maxline pioneered kinetics in the 96-well 

format and software for microplate analysis, 

innovations that are in widespread use 

today. Now Maxline is leading the way in 

new assays to study clot formation and 

lysis, neutrophil activation and many other 

biological activities on microplates. Our 

scientists are working to meet your evolving 

needs by setting new standards in system 

performance and applications support. 

To understand why Maxline readers are 

the most frequently used for method devel- 

opment, and to receive a sampling of the 

emerging microplate applications developed 

using Maxline readers, send for your free 

bibliography today. 
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edited by PHIL SZUROMI 

Continental collisions 
The variations of the strontium 
(Sr) isotopic content of seawa- 
ter through time, preserved in 
carbonate rocks, provides infor- 
mation on the rates and nature 
of several geologic processes. 
However, as Edmond explains 
(p. 1594), the largest relative 
increases in radiogenic Sr in the 
oceans reflect the effects of Hi- 
malayan-style continent-conti- 
nent collisions. Metamorphism 
and partial melting during such 
collisions caused some remobi- 
lization of radiogenic Sr into 
minerals that weather rapidly. 

Planetary 
photochemistry 

Diacetylene may be the ozone 
of the outer planets: the largest 
hydrocarbon identified in plan- 
etary atmospheres, it shields the 
planetary surface from ultravio- 
let radiation and, like ozone, it is 
photochemically active. In the 
laboratory, Bandy et al. (p. 1630) 
have studied the primary pho- 
toproducts of C4H2 by mass spec- 
trometry after laser excitation. 
Unexpected fragments such as 
C6H2 and CBH3, produced when 
a ground-state diacetylene com- 
bines with one that is photo- 
excited, have been found. Such 
species may be responsible for 
the generation of even larger 
hydrocarbons. The results may 
require a reexamination of the 
models for the atmospheres of 
Uranus, Neptune, and Pluto. 

Materials from bacteria 
Bacterial cell walls containpoly- 
mers with ionizable groups that 
can bind metal ions. Mendelson 
(p. 1633) precipitated Bacillus 
subtilis cells with copper, calci- 
um, or iron ions to form precipi- 
tates that could be drawn into 
fibers, The threads can be dried 

Glucocorticoid receptor pathway 
When adrenal steroid hormones bind to the glucocorticoid recep- 
tor (GR), the complex moves through the cell into the nucleus. 
There it binds to specific DNA sequences (glucocorticoid response 
elements) and participates in the regulation of transcription. As a 
means of elucidating the interaction of GR with other proteins 
during such regulation, Yoshinaga et al. (p. 1598) studied the effect 
of the yeast cell-type switching proteins SWI1, SWI2, and SWI3, 
which regulate transcription of many yeast genes, on rat GR 
expressed in yeast. In strains with mutations in the genes for these 
proteins, GR could not activate transcription, although mutations 
in certain chromatin (sin) genes could relieve the requirement for 
SWI1. The data further indicate that the receptor directly inter- 
acts with the SWI proteins, providing a handhold in the chain of 
events between the signal and the activation of target genes. 

to produce stiff, brittle materi- 
als called bionites. These mate- 
rials can be manipulated fur- 
ther; for example, the iron form 
can be heated to form a black 
magnetic material. 

Carbon clusters 
When doped with alkali metals 
such as potassium or rubidium, 
solid C60 is a superconductor. The 
dopant donates electrons into the 
lowest unoccupied molecular 
orbital of C6@ Fullerenes doped 
with calcium-an alkaline earth 
element-are also superconduc- 
tors, but the electronic structure 
appears to be different. Haddon 
et al. (p. 1636) describe resistiv- 
ity measurements in the calci- 
um-doped materials and Wert- 
heimet al. (p. 1638) discusspho- 
toemission studies that taken 
together indicate sequential fill- 
ing of two unoccupied bands as 
the dopant concentration in- 
creases. The properties of met- 
allo-carbohedrenes, in particu- 
lar Ti8CI2, are also of interest. 
Reddy et al. (p. 1640) calculat- 
ed the electronic, magnetic, and 
geometric properties of this un- 
usually stable structure. The 
molecule is a distorted dodeca- 
hedron, and there is little inter- 
action between titanium atoms. 

Warmer 
waters 

The largest expanse of warm 
water on Earth, the Western 
Pacific Warm Pool, covers ap- 
proximately 10 million square 
kilometers in the equatorial Pa- 
cific south of New Guinea. It 
plays an important role in cli- 
mate, including possibly in the 
early development of El Nifio 
events. Yan et al. (p. 1643) used 
satellite observations of sea-sur- 
face temperatures to track 
changes in the warm pool dur- 
ing the past 10 years. The size 
and mean temperature of the 
warm pool increased from 1983 
to 1987 but have fluctuated 
since then. 

Lung cancer and drug 
resistance 

Treatment of small cell lung 
cancer tumors is initially very 
responsive to chemotherapy, but 
relapse almost always occurs be- 
cause of multidrug resistance. 
Multidrug resistance is usually 
associated with the transmem- 
brane transport protein, P-glyco- 
protein, which pumps drug mol- 
ecules out of cells, but in these 
tumors this protein is rarely over- 
expressed. Cole et al, (p. 1650) 
cloned a protein, designated 

multidrug resistance-associated 
protein (MRP), from a drug-re- 
sistant lung cell cancer cell line 
that does not overexpress P-gly- 
coprotein, The sequence of 
MRP indicates that it, like P- 
glycoprotein, is a member of the 
adenosine triphosphate-bind- 
ing cassette (ABC) superfam- 
ily, but that it may be more 
closely related to the cystic fi- 
brosis transmembrane conduc- 
tance regulator (CFTR) protein, 

Binding site of SH3 
Many cytoplasmic proteins that 
participate in signal transduc- 
tion contain a 55- to 75-amino 
acid domain called the Src ho- 
mology 3 (SH3) region. Yu et 
al. (p. 1665) used multidimen- 
sional nuclear magnetic reso- 
nance spectroscopy to deter- 
mine the solution structure of 
the SH3 domain of the tyrosine 
kinase Src. A hydrophobic-rich 
binding site was revealed by 
the structure of this domain in 
complex with a proline-rich 
peptide ligand. 

A measure 
of stability 

Although class I major histo- 
compatibility complex (MHC) 
molecules bind peptides in a cell 
and transport them to the cell 
surface, complexes lacking 
peptide can also form, Fahne- 
stock et al. (p. 1658) measured 
the thermal stability of empty 
and peptide-bound forms of a 
secreted form of the murine H- 
2Kd molecule assembled from 
separated heavy and light 
chains, The results suggest that, 
at physiological temperatures, 
peptide binding conferred more 
than 4 kilocalories per mole of 
stabilization, but that 75 per- 
cent of the empty complexes 
are in the folded form. 
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Enzyme Kinetic Analysis Microplute Assays Stopped-Flow Kinetic Analysis Membrane Fluiditg Met 
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Carl Zeiss makes that difference by creating advanced micro- 
scopes of unparalleled quality. Quality that helps you achieve the 
superior results required in today's competitive environment. 

"I SEE THAT DIFFERENCE IN AN IMAGE SO CRISP, SO TRUE, I HAVE NO 
DOUBTS I)M SEEING AND RECORDING MY RESULTS WITH GREATER 
RESOLUTION THAN EVER BEFORE." 
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We see to it that our exclusive infinity color-corrected optics are 
crafted and aligned to perfection. And that our large fields of view 
and brilliant illumination leave nothing to the imagination. P 
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No one knows more about finding the best solutions than Carl M 

Zeiss. That's evident in the way we educate our representatives 
so they can help you to get the most from your microscope. 

C 
"AND YOU KNOW WHAT? MY ZEISS SCOPE WAS WELL WITHIN MY M 

BUDGET." 

It is surprising, but Zeiss quality doesn't cost more than ordinary M 
microscopes. Plus, we give you the added value of more reliable P 

performance, outstanding innovation and fast customer service. 

"IF CARL ZEISS QUALITY CAN MAKE SUCH A DIFFERENCE IN A DAY, 
WHAT WILL IT DO IN A CAREER?'' 

Carl Zeiss, Inc. 
Microscope Division 
One Ze~ss Drive 
Thornwood. New York 10594 
800-233-2343 Fax 914-681-7446 
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Invitrogen's new version of the TA CloningTM kit, the 
most advanced method of direct cloning of PCR 
amplified nucleic acids, now offers improved cloning 
efficiencies. 

W The TA CloningTM kit allows direct cloning of PCR 
products without modification of primers, restriction 
digestion or the use of modifying enzymes and new 
improvements yield the highest cloning efficiencies 
available. 

W The new pCRTM II vector provides an f l  origin for 
rescue of single stranded DNA, T7 and Sp6 RNA 
promoters for sense and anti-sense transcription, the 
lacZ aene for bluetwhite selection, and a choice of 
ampicillin or kanamycin resistance to eliminate 
background when amplifying from plasmids. 

Invitrogen's TA CloningTM kit eliminates the need 
for traditional PCR cloning procedures which are 

Toll Free 1-800-955-6288 
[8191587-6200 Phone (6191 587-6201 Fax 

time-consuming, expensive and inefficient and 
provides the fastest, most reliable method for direct 3985.8 Sorrento Valley Blvd., San Diego, CA 92121 
cloning of PCR products. - FUNAKOSl+l CO., LTD. 

3 
UK- Tel: (0865) 781 045 Fax: (0235) 533420 Tell 39-238103171 Tel. 62-21303907 Tei: 81-356841622 

Fax: 392381014651 Fax: 62-2130351 1 Fax: 81-356841633 France - Nurdro Vefl05 90 72 49 
Sweden - 020-Linjen 020 793149 BDH INC., CANADA - TEL: 800-565-7933 BIO-TRADE, AUSTRIA - TEL: 43-1-8891819 FINNZYMES, FINLAND - TEL: 
Norway - Ring Grent Nummer 050 11033 35804208077. MEDOS, AUSTRALIA - TEL: 61-38089077 ' SANBIO BV, NETHERLANDS - TEL: 31-413251115 TAL RON, 
Denmark - Gr-ant Nummer 80 01 85 92 ISRAEL - TEL: 972-8-472563 *TDI. SPAIN - TEL: 34-14091251 ECOGEN, SPAIN - TEL: 34-934560607 UNITED 
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vow hands. 
t. Cloned enzymes are the best tools available today for your research tomorrow. 
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At New England Bidabs, we are 
helping you shape the future of 
molecular biology by offering 
t h e l a r g e s t ~ o f d o n e d 1  
enzymes available today. 
You know why you done: 
that's why we done. And 
with our 12 years of exper- 
ience in the cloning and 
overexpression of resttic- 
t ion/modion systems, 
we have introduced not only 
substantial cuts in reagent 
costs but also unsurpassed 
improvements in both product 
quality and purity. 

And, New England Biolab's cloned 
enzymes provide consistency 
you can count on. In fact, we 

guarantee it. So, no matter 
what your application: basic 

or applied research, pater- 
nity testing, DNA typing, 

diagnostics, or even glyco- 
biology ... cloned enzymes 

from New England Biolabs 
offer improved consistency, 

outstanding purity and 
unmatched affordability. 

Call 1-800-NEB-LABS and 
put the future in your 

laboratory today. 
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qual~ty and yeld even as they the simple-to-w (BBN/Catalyst) - 4 --m ' shonm their time-to-market? HOW to the soplurticated (RS/Dkcover). 

have they been able to go beyond -ply monitoring the~r We also offer DOVlhrect, an industry support program 

process or product to optimizing and controlling the out- to prwide the trainlng lnformanon and tools you need to 

put so it achieves their targets wery m e ?  begin realiang the benefits of DOE For oar 6m DOE 

With a quahty management methodology that has Demo Disk, call 1-800-395-6392. 

- -  -- = -  - - = - = - = - =  - - - - - -  - - - - - - =  - - - - - - -  - - - - = E =  

BBN SOMARE PROWCIS 
Coa.lppoxinvndbvdonllriprno1SSMOlW ~ ~ ~ ~ ~ ~ ~ d B B N / O u f y r c k a m d c n u k d E m ~ R o d y c u  

- -  
Circle No. 44 on Readers' Service Card 



The Sequencer 
That Can Size, 
Now there's one versatile system that supports the diverse electro- 
phoresis needs of genetics researchers. The 373 DNA Sequencer from 
Applied Biosystems. No other sequencer lets you sue and quantitate- 
as well as sequence. We've enhanced the electrophoresis chamber to 
support more applications. 

You can easily adjust gel length to optimize resolution and run 
time, increasing experiment speed and flexibility. Double-stranded 
fragments up to 3 kb and single-stranded fragments up to 600 nucleo- 
tides can be precisely sized. If you're an-g genetic markers, our 
unique fourdye, one-lane technology improves throughput and accu- 
racy because you can run many samples and a size standard in one lane. 

Quantitate, 
Qwtitation of PCR products is critical to a variety of applications 
such as gene expression. The 373 makes it fast, easy, and accurate. 
With our new short gel you can quantify DNA fragment amount in 
just one hour. Measurements are taken directly from the gel, elim- 
inating the delays, tedium, and safety problems associated with auto- 
radiography And our technology has the sensitivity to quantitate 
dye-labeled PCR products from a single target molecule. 

And Of Course 
Sequence. 
The proven fourdye, one-lane technology underlymg the 373's 
versatility has also made it the most widely used automated DNA 
sequencer. With our full range of chemistries, you can sequence 
even the most diflicult template. Because the 373 can now do so 
much more than sequence, it offers extraordmryvalue in your 

laboratory every day. To receive the new 373 Information 
Package, phone Applied Biosystems at: U.S. (800) 3455AB1, 



MAGNUM" GUMS: 
SEEING MORE THAN EVER BEFORE. 

Unprecedented power to see more is yours with Magnum 

from Finnigan MAT. Now you can have the remarkable 

sensitivity of an ion trap with the superior accuracy and 

reproducibility of our Advanced Chemical Ionization, a 

technology breakthrough. All in a surprisingly affordable 

benchtop package. 

Advanced CI gives you greater sensitivity and classical 

CI spectra, unmatched by any other ion trap system. In 

fact, Magnum is the first benchtop MS capable of repro- 

ducible CI quantitation. And switching between EI and CI 

is effortless, requiring just the click of a mouse. 

Magnum's powerful 486 data system and new software 

make data interpretation and reporting fast and easy. 

Look into how you can see more with Magnum 

by calling your Finnigan MAT office below. O r  FAX 

(408) 433-4823. 

A subsidiary of Thermo Instrument Systems, Inc. 

California (408) 433-4800 Georgia (404) 424-7880 Ohio (513) 891-1255 Illinois (708) 310-0140 New Jersey (201) 740-9177 
Maryland (301) 698-9760 Germany (0421) 54 93-0 UK (0442) 233555 France (01) 69 41 98 00 Italy (02) 66011742 Netherlands (08385) 27266 

Sweden (08) 6800101 Japan (03) 3372-3001 Australia (61) 2-743-6777 
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T oday, it's more important than ever not sound investments, claims-paying ability, and 
to focus your investments too narrowly. overall financial strength, TIAA has received 

Ifyou're invested in just one or two markets, the highest possible ratings from the leading 
a sudden drop in one could send your retire- analysts of the insurance industry.* 
ment savings up in smoke. But putting money CREF is a variable annuity, and its returns 
in every possible place is unnecessary and fluctuate. It has potential for higher returns 
exhausting. over time, with five investment accounts?* 

So  what's the solution? TIAA-CREE THE EXPERTS. 
When it comes to your retirement savings, You need security andgrowth, plus the long- 

TIAA-CREF provides all the diversification term perspective essential to sound retirement 
YOU need-0ne 'ystem that and investing. Our  experienced counselors can help 
growth, traditional annuities and variable in- you decide on the appropriate mix between 
vestments, with diversity built in at every level. TIAA and the CREF accounts. Because while 

TIAA- CREE no one investment will do the whole job, there 
DIVERSIFIED BY DESIGN. is one place that does: TIAA-CREF. 

TIAA-CREF is really two companion com- 

panies that complement one another. - - - - - - - - - - - - - 
TIAA's traditional annuity provides the SEND NOW FOR A FREE 

security of guaranteed principal and interest, I RETIREMENT INVESTMENT KIT. 
the opportunity for dividends. TIAA'~ I Mail this coupon to: TIAA-CREF, Dept. QC. 

730 Third Avenue, New York, NY 10017. O r  call 
promises are backed by carefully selected loans I 1 800-842-2733, ~ ~ t .  8016, g A.M. to g P.M. (EST). 

to business and industry, bonds, mortgages I I Nomr (Please print) 
and real estate. 

The bottom line: because of its stability, 1 AAA~~ .C .C  

I C;Q Stotr Zip CoJe 

I 
Ensuring the future I In.ctitutin (Full name) 

for those who shape it."" I Tirlr k t l i n r  Pbonr ( ) 

I TIAA-CREF Pnrheipant If y<.v. Sor id  Sccudy # 
\ I E.r N o  - - 
\ 

*A++fSuper~nr) from A.M. Best Co., Aaa from Moody's and AAA from Standard & Poor's. These ratings do not apply to CREE SE 
**Not all accounts are available under the basic retirement plans at all institutions. They are, however, all available for TIAA-CREF Supplemental Retirement Annuities. 

CREF Certificates are distributed by TIAA-CREF Individual & Institutional Services. 
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Using PeakFit '; 
- a ? , "ii Dr. Jones found 

three peaks ... 

BURN YOUR REFERENCE CARDS! 1, +&'e -- -- a 
A 

~ t b C ~ $ ~ P k n . !  
2591 Kcmr Bkd 
Sn w, C A m 1  

blkrodzedtip dimetwforuse at t h e ~ r ~  
andsmailsamples. 
Fast response time and very low consumption. 

*Foruseina~udeof&entifiiapplkafions. 
I&M PC/XT/Al; MS-DOS, CP/M 80 . . 
RT-11, TSX-flus, BSX-11, P/OS . . .. A unit M i n e d  for NO measurement. 

VAXfVMS (native mode) ............. 
W MANUAL & DRlro ....... 

urr----ArauQOI+BUUIOII 
3810 Varsia( m, Am kbor, MI 48108 USA 
(313) @?%7160 FAX: (313) 9790179 





LASERMAT has become the standard in bench-top biochemistry mass analysis. It is a high 
performance laser desorption time-of-flight mass analyzer, optimized for the rapid, 
convenient study of peptides, proteins, oligosaccharides and other biopolymers. High quality 
design and diverse applications are endorsed by numerous users and published work. 

As a complementary charac- 
terization technique to Edman 
Protein Sequencing - Apolipo- 
protein Al mutation Arg6O causes 
autosomal dominant amyloidosis; 
Ludwig Institute, London, UK; 
Proc. Natl. Acad. Sci., USA, 89, 
7389-7393 (1992). 

Characterization of recombi- 
nant proteins - Analysis of 
recombinant human ciliary 
neurotrophic factor (CNTF) by 
laser desorption time of flight 
mass spectrometry; Regeneron 
Pharmaceuticals, NY; presented 
at the Sixth Protein Society 
Symposium. 

Verification of synthetic 
peptides, looking for deletions, 
additions and protecting groups 
that have not been removed - 
Optimized solid phase peptide 

synthesis of a 41 amino acid 
residue peptide sequence of 
GP41 envelope glycoprotein with 
significant high sensitivity 
against HIV-1 antibody positive 
sera; University of Tubingen, 
Germany; presented at the 22nd 
European Peptide Symposium. 

Characterization of variant 
proteins - Characterization of 
lysyl oxidase and TRAMP, distinct 
proteins that co-purify from 
porcine skin; Edinburgh 
University, UK; Matrix, in press. 

Monitoring of enzymatic and 
chemical reactions - Studying 
advanced glycation processes 
using matrix assisted laser 
desorption; C.N.R. Padova, Italy, 
Policlinico University, Italy and 
Finnigan MAT; presented at Sixth 
Protein Society Symposium. 

Characterization of glyco- 
proteins and native oligo- 
saccharides cleaved from 
glycoproteins - Glycobiology 
Institute, Oxford University, UK; 
Glycoconjugate J., 9 1-12 (1992). 

Analysis of oligonucleotides 
- Matrix assisted laser 
desorption of oligonucleotides; 
California Institute of Technology; 
presented at 40th ASMS 
Conference on Mass 
Spectrometry. 

Detection of peptides eluting 
from RP-HPLC - Predominant 
naturally processed peptides 
bound to HLA-DR1 are derived 
from MHC-related molecules 
and are heterogeneous in size; 
Harvard University, Cambridge, 
USA; Nature358,764-768 (1992). 

A subsidiary of Thermo Instrument Systems, Inc. 

California (408) 433-4800 . Georg~a (404) 424-7880 . Ohio (513) 891-1255 . Illinois (708) 310-0140 . New Jersey (201 ) 740-9177 
Maryland (301) 698-9750 . Germany (0421) 54 93-0 . UK (0442) 233555 . France (01 ) 69 41 98 00 . Italy (02) 66011742 

Netherlands (08385) 27266 . Sweden (08) 6800101 . Japan (03) 3372 3001 
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dktsend in theattached card today 
1 

to resefve your copy of our new 1993-1994 - 
-catalog! This indispensable resource ' 

. contains 1536 pages filled with 
more than 35, OW quality products. A 

Instruments for Research, Industry, and   ducat ion I 
'7425 R ~ a k  Park Avenue Niles, IL 60714 I 
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A Few I 
Reasons to 
Order Our 
)Sew 1993-94 
Catalog . . . 

$+-+ 
If you work in ~ e s e a r c h , . : : ~  
Industry, or Education, y o i y  

' 
need t h a ~ e w  Cole-Parmer 
1993-94 Catalog! You'll 

more than - ,  

Cole-Parmer is dedicate 
to providing you with 
quality service. You'll : 
nc&e helpful assistant$ 
whenever you call our ' 

a 

Application  specialist^,^‘ 
our Sales Stal, or our ' 1 
Customer Satisfaction 
Associates. 

Just a Catalog 

The Cole-Parmer catalog 
hntains information that 
you can use every day- 
application tips, technical 
information, conversion 
tables, and extensive 
chemical resistance charts. 



I For further information and a COORDINATOR: DA 

Fullerenes '93 will consist of: Eight 

llerene researchers 

Discussion Leaders 

Division, San Jose, USA 

F. WUDL, University of Santa Barbara, USA 

G. Id S. PRAKASH, Unive 

A. IIjIMA, NEC Corporation, J 

AttentIan will be focused on th 

Clusters Endohedral C Theory Physics Production 

Chemistry Monome istry Polymers Nanotechnology I. 
sent to the appropriate ad n February 1993 

a March 1993 US39S.08 

Student rate* USS195.00 

'Subject to confirmation ofsindent status 

All n@rtrutions after 31st March 1993 USS195.80 

I registration form for s:B 

I 

rhe First Internatid -- 

I Fullerenes '93 please write tc 

cia €&vier Mwneed  'fadnokrl~)r, 

Mapfreid House, 

tJb Jkrnbrrry Road, 

@~areIlero, 

rgamon Seminars, 
f 
f 660 White Plains Rd, Tarrytown 

NY 10591-5153, USA 

Tel: (9 141-333 2550 

Fax: (9 14)-333 2468 

Sponsored by: 

PERGAMON PRESS 
Oxford New York Seoul Tokyo 

AmemberofrheElscvier~ePnbhhmgGmry 


