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• From Hiroshima to the Iceman: the 
Development and Applications of Accelerator 
Mass Spectrometry by Harry E Gove, Institute 
of Physics Publishing 07503 0557 6 (hbk 
£50/$99) 07503 05584 (pbk£15/$27). 

Invented some 20 years ago, accelerator 
mass spectrometry (AMS) is one of the newer 
success stories in the applications of particle 
accelerators. It provides a powerful, fast and 
reliable means of measuring long-lived radio­
isotopes using only minute samples. 

Radiocarbon-14, which has a half-life of 
5730 years, was the first isotope to be meas­
ured this way, and AMS radiocarbon dating 
soon became a powerful tool for determining 
the age of organic material using small sam­
ples. Other isotopes are also suitable for AMS. 

Radiocarbon dating was invented by Willard 
Libby in the 1940s and brought him the 1960 
Nobel Prize for Chemistry. In its original form, 
radiocarbon dating counted the actual decays 
of residual carbon-14, requiring relatively 
large samples of material. 

Jolted by news of carbon-14 measurements 
at a Berkeley cyclotron, Gove participated in 
pioneer AMS measurements at Rochester in 
1977, which dramatically showed how the level 
of carbon-14 in commercial charcoal and fossil 
graphite is different, using milligram samples. It 
is usually no problem to take a milligram sam­
ple from even the most valuable relic. 

Giving a reliable measurement of the age of 
a specimen can be vital input in archaeology, 
history and mineralogy, as well as being a focus 
of public interest. Such measurements can 
settle disputes and separate fact from myth. 

One of the most spectacular AMS appli­
cations is the dating of the Turin Shroud, and 
Gove's earlier book, Relic or Hoax?: Carbon 
Dating the Turin Shroud, is a scientific account 
of this work. Multiple AMS measurements 
gave the origin of the shroud material, widely 
believed to be of biblical origin, as 
AD 1325 ±33 years. 

In his latest book, Gove casts the AMS net 
wider, describing the history and instrumen­
tation of the technique, concentrating on 
electrostatic tandem accelerators, before 
turning to its application.The analysis exam­
ples, described in graphic detail, include 
radio-relics from Hiroshima and Nakasaki that 
provided new insights into the mechanisms of 

radiation damage; North 
American archaeological remains; 
modern radioactive waste; the 
Turin Shroud revisited; Egyptian 
mummies; "Oetzi", the neolithic 
iceman discovered in 1991 in the 
Alps on the Austrian-Italian bor­
der; and the Dead Sea Scrolls. 

For the dating of the Turin 
Shroud, one theory mentioned is 
that bacteria on cloth continue to 
ingest carbon-14 from the air, 
making the cloth look younger. 

This is a fascinating account of a major 
particle accelerator application success by an 
enthusiastic scientist who played a major role 
in its development. Harry Gove contributed an 
article on AMS to the special July 1995 
Applying the Accelerator issue of CERN Courier. 

• Making Physics: a Biography of Brookhaven 
National Laboratory, 1946-1972 by Robert P 
Crease, University of Chicago Press 0 226 
12017 1 (446pp $38/£30.50). 

Crease calls this book a biography because 
he likens Brookhaven National Laboratory to a 
community, and a community lends itself to 
biographical treatment. Crease is a philoso­
pher, but he has absorbed and is faithful to 
the ethos of the scientific community. 

I have been at Brookhaven for 44 years but 
found much in this book that I did not know 
about the place. Crease had full access to the 
laboratory's archives and had interviews with 
many of the personnel. I found the book fasci­
nating and a good read. He recounts the 
history of the founding of Brookhaven; the 
drive by 11 Rabi to obtain large physics instru­
ments for the east of the US after the Second 
World War; the interactions with the 
Manhattan District of the US Army, which had 
built the atomic bombs; and the finally suc­
cessful negotiations with the Federal 
Government for the establishment of the 
laboratory at the US Army's Camp Upton site. 

Brookhaven was the first civilian laboratory 
to have a reactor. Along with the reactor it was 
decided that accelerators would also be built 
there.The first two were a Van de Graaff and a 
60 inch cyclotron. Both of these machines 
were built by commercial companies and 
neither worked properly until significantly 
altered by laboratory personnel. Rabi was 
insistent that a large synchrotron should be 
built at Brookhaven. In a compromise worked 
out with the funding agency and Berkeley, it 
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was agreed that Brookhaven 
would build a 2-3 GeV machine 
and Berkeley a 8 GeV machine 
with Brookhaven to get the 
follow-on machine later. 

After the Cosmotron was 
finished, the Brookhaven accel­
erator builders were informed 
that a delegation of accelerator 
builders from a new laboratory, 
called CERN (modelled to a 
considerable extent on 
Brookhaven), would be visiting 

with plans to build a machine more ambitious 
than the Cosmotron. Livingston felt that 
Brookhaven should do more than just show 
and tell, and organized a study group to brain­
storm for improvements on the Cosmotron's 
basic design. Crease narrates how this study 
group came up with the ideas for alternating 
gradient synchrotrons. When the CERN group 
arrived they were caught up in the excitement, 
changed their plans and resolved to build 
what became the PS. Brookhaven built the 
AGS, which came on line shortly after the PS. 

Crease goes into considerable detail about 
the work done in particle physics, in nuclear 
physics (both at the reactors and the acceler­
ators) and in solidstate physics. Brookhaven is 
a multidisciplinary laboratory, and while 
Crease's emphasis is on physics, there is also 
information about some of the work in other 
disciplines, such as medicine, chemistry, 
instrumentation and biology. He cites the 
development of Tc99 as used in nuclear medi­
cine. It is the predominantly used radionuclide 
in the several million nuclear-medicine proce­
dures performed today. 

Other fruitful developments include the first 
treatment for Parkinson's disease and the 
effect of salt on hypertension. Ray Davis's 
work on the detection of soiar neutrinos was 
done in the chemistry department with help 
from the instrumentation department. 

Science is made by human beings. Crease 
emphasizes the human side of Brookhaven, 
with miniportraits of many of the prominent 
personalities associated with the laboratory. 
He describes in some detail its admini­
stration, the interaction of scientists with the 
administration and how scientific policy is set. 
He describes interactions among strong-willed 
personalities and how some of this impacts 
the research done. He explains the science 
well and made remarkably few errors. 
David C Rahm, Brookhaven. 
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FREE L ITERATURE 
Goodfellow 
Metals and Materials in smal l quant i t ies for 
R&D and prototype deve lopment 

70 Pure Metals, 200 Alloys, 57 Polymers, 31 
Ceramics as well as many Composites and 
Compounds in 28 forms including foil, rod, tube, 
wire, powder, etc.The new product guide is now 
available, detailing standard ex-stock and custom-
made items. 
Goodfellow Cambridge Ltd, Cambridge Science 
Park, Cambridge CB4 4DJ, England 
Freephone 0800 731 4653 
Tel.+44 (0)1223 568068 
Fax +44 (0)1223 420639 
E-mail info@goodfellow.com 
Internet www.goodfellow.com 

Advent Research Materials 
Metals and Alloys for Industry and R&D 

30 Metals and Alloys, 650 stock lines, 3500 
standard packs. Foil, Sheet, Wire, Insulated Wire, 
Mesh, Rod,Tube. Small quantities, fast shipment 
and very competit ive prices. Visit our Web site 
for more information. If what you need is not listed 
in our free 98-99 Catalogue, please ask for a 
"special order" quotation. 
Advent Research Materials Ltd 
Oakfield Industrial Estate 
Eynsham, Oxford 0X8 1JA, England 
Tel.+44 (0)1865 884 440 
Fax +44 (0)1865 884 460 
E-mail info@advent-rm.com 
Internet www.advent-rm.com 

V A T Vacuum Products 
"From the world's largest supplier of vacuum 
vaIves - VAT Vacuum VaIves 2000. Request your 
free copy today. It's packed with details of over 
1000 products, from Viton gate valves to all-metal 
valves for the most demanding applications, from 
angle valves to fast closing safety valves, VAT has 
the valve to meet your needs." 
S w i t z e r l a n d ( H e a d q u a r t e r s ) 
VATVakuumventileAG 
CH-9469 Haag 
Tel.+41 81 771 61 61 
Fax +41 81 771 48 30 
E-mail reception@vat.ch 
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P r o b l e m s of S u r f a c e C o n t a m i n a t i o n , C o r r o s i o n , 
A d h e s i o n , T h i n F i l m and C o a t i n g Qual i ty 
Mul t i layer Impur i t i es? 
Y o u r pa r tner : C S M A 
An Expert Independent Service for Surface 
Analysis: 
CSMA operates three laboratories in Europe, for rapid 
turnaround analysis, consultancy and training. Using Depth-
Profiling and ToFSIMS, XPS, Auger and LIMA, we measure the 
qual i ty of c l e a n i n g p r o c e s s e s , impur i t ies , 
d e g r a d a t i o n and c o n t a m i n a t i o n issues. Results are 
surface specific (top few atom layers), quantitative and 
highly sensitive (ppbl). 
For 1999 Newsletter and latest Data Sheets, respond to: 
E-mail enquiries@csma.ltd.uk 
Tel. +44 161 237 5811 
Fax+44 161 237 1008 
Internet http://www.csma.ltd.uk 

J K Series chil lers cool vacuum 
systems 
Precision thermal management for high-energy, 
high-technology processes - class leading 
performance Ultra-compact packages, without 
compromising reliability. 
• Very quiet operation 

I • Capacities from 0.5 kW to 50 kW 
• Operational temperatures from -40 °C to 80 °C 

I • Powerful and efficient 
• Lowest cost of ownership 
ATC experts in temperature control. 
Applied Thermal Control Ltd,The Courtyard, 
Stenson Road,Whitwick LE67 4JR UK 
Tel.+44 (0)1530 83 99 98 
Fax+44 (0)1530 81 37 86 

I E-mail sales@applied-thermal.demon.co.uk 

Cryogen-Free Superconduct ing 
Magnet Systems 
Janis Research is proud to announce a line of 
CRYOGEN FREE superconducting magnet systems. 
These systems use the same 4 K Sumitomo 
coolers also distributed by Janis. Options include 
multiple access ports, fields to l O T a n d integrated 
cryostat systems - all featuring top-quality 
construction and performance at affordable 
prices. 

Internet www.janis.com 
Janis Research Company 
2 Jewel Drive, PO Box 696, Wilmington 
MA 01887-0696. 
Tel. (978) 657 8750. 
Fax (978) 658 0349. 

H I G H P U R I T Y 
M A T E R I A L S 

Testbourne 
Testbourne supplies a comprehensive range of 
high purity materials for both research and 
development and production. 
the product range includes: crucibles, foils, lumps, 
pellets, powders, wires, thin film evaporation 
sources and sputtering targets. 
Testbourne Limited 
Unit 12 
Hassocks Wood Estate 
Stroudley Road 
Basingstoke 
Hampshire RG24 8UQ, UK 
Tel.+44(0)1256 467055 
Fax+44(0)1256 842929 
E-mailtestbourne@compuserve.com 

Ceramic Seals 
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1999 CATALOGUE 
Ceramic Seals Ltd's 1999 catalogue shows our 
standard range of hermetic metal to ceramic 
sealed assemblies and includes an extensive 
range of feedthroughs, vacuum hardware and 
sapphire viewports.ln addition to this we offer 
design support for "specials" backed by 
experience with a wide range of ceramics and 
metal alloys. 
Ceramic Seals Ltd 
Westwood Industrial Estate 
Arkwright Street 
Oldham 0L9 9LZ, UK 
Tel.+44 (0)161 627 2353 
Fax+44 (0)161 627 2356 
E-mail sales@ceramicseals.co.uk 
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N E W P R O D U C T S 
F R O M C A B U R N - M D C A L U H V T E C H N O L O G Y 

Now you can utilise the dynamic physical properties of 
aluminium vacuum chambers and components 

• 51/2 times the thermal conductivity and 24 times the 
thermal diffusivity of stainless steel 

• Ultimate vapour pressures in the order of 1013 mbar 

• Non-magnetic 

Low Z, low residual radioactivity, short half life 

Low photon stimulated desorption of: 
H 2 CO C0 2 CH 4 H 20 

Low thermal emissivity 

Readily machinable 
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CABURN-MDC LIMITED 
The Old Dairy, Glynde 
East Sussex BN8 6SJ 
United Kingdom 
Tel:+44 (0)1273 858585 
Fax: +44(0)1273 858561 

sa les@caburn -mdc .co .uk 
w w w . c a b u r n - m d c . c o . u k 

mailto:sales@caburn-mdc.co.uk
http://www.caburn-mdc.co.uk


RGA for the Masses 
Systems f rom $4125 (MHO 

>A \ lbQ, v 200, ^ a f f i ^ y s f c $ f * i $ 

X^m^'iai pressure to W 1 4 Torr 

f ^ o ^ k s o f magn i t ude d y n a m i c 
range in a single s c a n 

• Real- t ime Windows® sof tware 

• Mass spect ra , leak detec t ion a n d 
pressure vs . t ime m o d e s 

• Mul t i -head opera t ion 

• Opt iona l Electron Multiplier 

f s i d u a l g a s a n a l y z e r s f r o m SRS o f f e r u n c o m p r o -
m i s e d p e r f o r m a n c e a t h a l f t h e p r i c e o f t h e 
c o m p e t i t i o n , O u r s y s t e m s p r o v i d e m a s s r a n g e s t o 
300 a m u , d e t e c t a b l e pa r t i a l p ressu res t o 10" 1 4 Tor r 
a n d b e t t e r t h a n 1 a m u reso lu t ion . W i t h o u r i n t e r a c ­
t i v e W i n d o w s ® s o f t w a r e p a c k a g e y o u c a n fu l l y 
c o n t r o l t h e R G A senso r , a c q u i r e d a t a a n d a n a l y z e 
y o u r v a c u u m s y s t e m in r e a l - t i m e . T h e s i m p l e , 
r u g g e d q u a d r u p o l e m a s s s p e c t r o m e t e r a t t a c h e s 
d i r ec t l y t o a 2 w C F f l a n g e . A d u a l T h 0 2 l r f i l a m e n t 
a n d a u n i q u e c o n t i n u o u s d y n o d e e l e c t r o n 
mult ip l ier p r o v i d e i n c r e a s e d stabi l i ty a n d l o n g e r life 
t h a n o t h e r d e s i g n s . Bo th a r e f ie ld r e p l a c e a b l e in a 
m a t t e r o f m i n u t e s - a f i rs t f o r R G A s ! If y o u r 
a p p l i c a t i o n i n v o l v e s r e s i d u a l g a s a n a l y s i s , l e a k 
d e t e c t i o n or v a c u u m p r o c e s s i n g , c o n t a c t us for a 
c o p y o f o u r R G A s y s t e m s b r o c h u r e a n d d e m o 
s o f t w a r e p a c k a g e . 

fort Single Scan Dynamic Range 

T h e R G A is a n i n v a l u a b l e v a c u u m d i a g n o s t i c t o o l . 
S h o w n a b o v e is t h e m a s s s p e c t r u m o f a v a c u u m 
c h a m b e r c o n t a m i n a t e d w i t h oil. 

W i t h d y n a m i c r a n g e t h a t s p a n s 6 o r d e r s o f 
m a g n i t u d e , t h r e e i s o t o p e s o f N i t r o g e n ( 1 4 N 2 , 1 4 N 1 5 N , 
1 5 N 2 ) a r e c l e a r l y d e t e c t e d in a s i n g l e s c a n . 

Stanford Research Systems 
1290-D R e a m w o o d A v e n u e , Sunnyvale, C A 94089 
Te lephone (408)744-9040 • FAX (408)744-9049 
Email: info@srsys.com • W W W : http://www.srsys.com/srsys 

Windows is a registered t rademark of Microsoft Corpora t ion 

mailto:info@srsys.com
http://www.srsys.com/srsys

