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PULSE-CODE MODULATION- 

Experimental terminals operate 

at 220 megabits per second 

Demonstration of the effect of Pulse-Code Modulation coding of 
television images transmitted over experimental 220-megabit 
system. With black and white images, each code corresponds 
to a shade of gray. In the extreme case where samples are coded 
to only one digit (left), two shades (dark and light or black 
and white) are possible-producing a high-contrast image. 

With 4-digit coding (center) up to 16 shades of gray are possible 
-producing an image with objectionable contouring. With 
7-digit coding (right) there are sufficient levels to produce 
good television picture quality. Up to 9 digits per code may 
be required, however, when signals are transmitted over a 
number of Pulse-Code Modulation systems used in tandem. 

Pulse-code modulation-one of the higher rates of transmission. In 
most interesting and promisingtech- doing this, ever more difficult prob- 
niques of communications technol- lems are encountered-problems 
ogy-is simple in concept (see draw- that lie on the frontiers of the tech- 
ing). Aswith all new system concepts, nologies of devices, materials, cir- 
however, PCM requires thorough cuits and systems design. 
research and skillful design to make To demonstrate what can be done 
it a practical reality. in this field and to gain valuable 

A PCM system has been develJope,,c., .,:experi.encl with PCM at high trans- 
at Bell Telephone Laboratories and mission rates, Bell Telephone Labo- 
is now in widespread commercial ratories engineers have developed 
service. This system, operating at experimental PCM terminals that 
1.5 megabits per second, is proving operate at 220 megabits per second. 
useful in transmitting telephone At the transmitting terminal a color 
voices and data over short dis- or black and white television signal 
tances, particularly in large cities, and hundreds of telephone voice or 
and other PCM transmission sys- other signals are sampled, coded 
tems are being actively studied. and "mixed" (multiplexed)together. 

To realize more of PCM's potential, The receivingterminal demultiplexes 
it is necessary to go to higher and or separates the various signals, de- 

codes them, and restores them to 
their original form. 

This experimental system has 
demonstrated that PCM systems 
with pulse rates up to 220 megabits 
per second are indeed feasible. 
High-speed electron-beam and solid- 
state encoders, a thin-film decoder, 
and other advanced components 
and techniques are utilized. These 
advanced techniques include ar- 
rangements for removing time "jit- 
ter" from the received pulse stream 
and provision for synchronizing 
terminals in a network of intercon- 
nected PCM systems. 

(i~ Bell Telephone Laboratories 
Research and Development Unit of the Bell System 

Concept of PCM: Wavy line shows a time-varying current, which 
represents an analog communication signal such as human speech 
or a television picture. Electronic PCM circuits periodically "look" 

_CODES: at or sample the signal, measure its amplitude, and convert each 
SAMPLE A 7 j-u_LI - measurement into a digital code. For example, at time tn the PCM 

lj /Gl\ ..B]r~ < --- _6 jjL_ circuits look at the signal at A. The height or level of sample A 
5 n n is then electronically compared with a built-in "scale." In this 

a /| |IIi4 j.-i. simplified illustration the level of the sample is 6, so 6 is encoded 
F?ts~~~ / | I ^3 __j-_L_ (in the binary number system, 6 would be 110, represented as 

L II 2 n shown by pulse, pulse, no-pulse). Codes from many signals may 
2 I | I I I I | J -F n be interleaved in time, and a stream of electrical pulses repre- 

. _____ I I III 0 __ senting all signals is sent over a transmission line. At the receiving 
TIME _ tn terminal, other PCM circuits perform the inverse functions to 

restore the signals to their original analog forms. The experi- 
mental terminals operate with up to 512 codes per sample, and 
can code a sample into a 9-bit code in 80 nanoseconds. 
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on diagnosis 

...Fluorescein 
Antibody 

Techniques 

Fluoroscein Isothiocyanate (FIC) fluorescent antibody 
techniques have proven valuable in the diagnosis of vari- 
ous communicable diseases, polio, rabies and typhoid, 
the identification of antigens, microorganisms and as a 
research tool in probing the mechanisms of antibody 
formation and cytochemical studies on the distribution 
of homologous proteins in tissues and organs. 

Previously, however, investigators using the fluorescent 
antibody technique have been annoyed with non-specific 
green fluorescence of certain tissue or with non-specific 
uptake of fluorescein conjugate. 

Recently, a counterstaining procedure for use in con- 
junction with FIC has been reported by Hall and Hanson 
(1). This method utilizes aluminum chelates of dihydroxy 
azo dyes. 

Now, NBCo offers the entire group of azo dyes in 
convenient kit form: (An assortment of 5 graimsfeach of 
the listed counter stains for $6.25.) 
Flazo Orange 
Superchrome Blue B Extra 
Diamond Red ECB.- Extra Conc. 
Diamond Black 

Pontachrome Blue Black ZF 
Pontachrome Violet SW 
Acid Alizarin 
Fluorescent Labeling 
For the convenience of laboratories desiring a complete 
initial stock, NBCo offers an assortment of one each of 
the following biochemicals in 100 mg. ampuls at $12.50. 
5 Dimethyl Amino-l Napthalene Sulfonyl Chloride on 
Celite 10% 
Fluorescein Isothiocyanate on Celite 10% 
Rhodamine B Isothiocyanate on Celite 10% 
Rosamine B 4' Isothiocyanate on Celite 10% 
Fluorescein Amine (Fraction I or II) 
Fluorescein Isothiocyanate 
Rhodamine B Isothiocyanate 
Rosamine B 4' Isothiocyanate 
5 Dimethyl Amino- I-Napthalene- Sulfonyl Cl (DNS) 

Phone collect, 216-662-0212 (U.S.A. only.) NBCo guar- 
antees shipment within 60 minutes of your call, one-day 
delivery anywhere in the continental U.S.A., 80 hours 
anywhere in the world. Send for our free catalog con- 
taining more than 3000 items. 

(1) As reported in Chem. & Eng\ 
News (Sept. 10, 1962). The litera- 
ture references should not be inter- 
preted as either an endorsement or X 
disapproval of the biochemicals by 
the cited investigator. 
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DavidW B~sho1~ Warren H. 
WWIA A perfect platinum crystal hemisphere 
MiA NISTRY (N of approximately 2000-angstrom ra- 

A Baird Hastings Licyd F~ RI~Tdius, showing about 1000 net plane 
facets. Many of the facets have been 
resolved into single atoms. Three ra- 
diation damage spots appear on the 
left side, indicating the impact of 
three heavy negative ions of 25-key 
energy. See page 591. 



BERKELEY * 132nd AAAS 
Order Your General Program 

It provides complete, detailed information about all the 
sessions and symposia scheduled, the Annual Exposition 
of Science and Industry, and the Science Theatre. 

Program Highlights 
Moving Frontiers of Science: F. Clark Howell on Significant Advances 
in Human Evolutionary Studies; Norman F. Ness on A New Look 
at the Earth's Magnetic Field; Jerome Y. Lettvin on Physiological 
Basis of Mental Activity; and William M. Fairbank on Some Aspects 
of Low Temperature Physics. 
AAAS Distinguished Lecture: Genetics and Cultural Change by 
George W. Beadle, president, University of Chicago. 
Interdisciplinary Symposia: Ground-level Climatology; Proteins and l' 
Nucleic Acids; Materials Science in Medicine, Dentistry, and Phar- 
macy; Behavior, Brain, and Biochemistry; Mathematical Bases in f 
Economic Planning. 
Special Sessions: AAAS Presidential Address by Laurence M. Gould; 
the Joint Address of Sigma Xi and Phi Beta Kappa by J. Bronowski; 

I 

the George Sarton Memorial Lecture; and the National Geographic 
Society Illustrated Lecture. 
AAAS Committees: Special Program of the AAAS Committee on 
Council Affairs on Civil Defense; Committee on Desert and Arid 
Zones Research symposium on Evolving Water Law: Conflict between 
Federal and State Governments; Commission on Science Education. 
Lawrence Hall of Science: Director Harvey E. White will lecture twice 
on this splendid Center of Science Education, 27 and 29 December., 
Sections and Societies: The 20 AAAS Sections and some 92 participat- 
ing societies are scheduling specialized symposia and papers. 
AAAS Science Theatre: The latest foreign and domestic films. 
Exhibits: The Annual Exposition of Science and Industry is on the .. . 
lower level of the ASUC Student Center, AAAS Headquarters. 
Advance Registration: By registering in advance, you avoid delay at 
the Registration Center on arrival; you receive the General Program in 
time to plan your days at the meeting; and your name is posted in - ,> 
the Visible Directory of Registrants when the meeting opens. Use the l 
coupon below. 

AAAS 
1515 Massachusetts Ave., NW 
Washington, D.C. 20005 

(Check la or lb) la. [-Enclosed is $5.00 Advance Registration Fee. This brings me the General Program and a Convention Badge. 
lb. I--Enclosed is $3.00 for the General Program. (If I attend the meeting, the Badge, which I need to obtain the privileges of the meeting, will cost me $2.00 more.) 

2. FULL NAME (Dr., Miss, etc.) .................................. 
(Please print or typewrite) (Last) (.....First) (Initial) 

3. OFFICE - OR HOME 
- 

ADDRESS .......................................................... 
(For receipt of General Program) 

CITY ........................................................ STATE .................................. ZIP CODE ............. CITY.STATE..ZIP CODE 

4. ACADEMIC, PROFESSIONAL, OR 
BUSINESS CONNECTION 

5. FIELD OF INTEREST ................................................................... 

6. CONVENTION ADDRESS .............................................................. 
(May be added later, after arrival) 

Please mail this coupon and your check or money order for the total amount to the AAAS in Washington, D.C. (address as shown) 
580 
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MEETING * 26-31 DECEMBER 
Make Your Reservations 

Make sure you have the sleeping accommodations you prefer. Since this is a campus meeting-and 
the ASUC Student Center is AAAS headquarters-society headquarters will be mainly in university 
buildings. 
Hotel and Motel Information. A deposit of $5 is required 
by all hotels and motels. Deposits are credited toward 
the final bill, and are refunded if cancellation is received 
not later than 10 days before the date of your reservation. 
Make checks payable to the AAAS Housing Bureau. 

Residence Hall Information. Accommodations are available 
for one or two persons per room, for couples, and for chil- 
dren 14 years or older. Hours for room registration at the 
Hall are 8:00 a.m.-10:30 p.m. daily. The full amount for 
room, with or without meals, is collected in advance. There 
is a special charge for overnight 30 December (no meals 
December 31): $6.00 single occupancy, $5.00 per person 

double. Parking is 50? per 24-hour day. The general dead- 
line for residence hall reservations is 10 December. 

For more details on all of the above facilities and services, 
see the 23 July issue of Science, page 452. 

The hotel, motel, and residence hall sleeping accommoda- 
tions are for your convenience in making your room reser- 
vation in Berkeley. Please use the coupon below and send it 
and any necessary deposit directly to the AAAS Housing 
Bureau in Berkeley. Give a definite date and estimated hour 
of arrival, and also your probable date of departure. The 
Housing Bureau will make the assignment and promptly 
send you a confirmation. 

Rates per Day 

HOTELS Single 
Claremont (300) $11.00 
Durant (200) 8.50* 
Shattuck (250) 8.50 

* A few single rooms at $5.50, twins at $7.50. 

MOTELS 

Berkeley House (112) 
Berkeley Plaza (52) 
Berkeley Travelodge (46) 

, 
California Motel (42) 
Golden Bear (44) 

(and others) 

10.50 
7.00 
8.00 
6.50 

7.00-8.00 

Double 
$15.00 

11.00 

14.50 
8.50 

10.00 
7.00 

8.00-10.00 

Twin 
$15.00 

12.00* 
14.00 

14.50 
9.50 

11.00 
8.00 

10.00-12.00 

Suite 

$18.00-22.00 
25.00-35.00 

Parking 
Free 

50?, $1.00 
Public 

25.00-28.00 
15.00 

18.00 

RESIDENCE HALLS 

Single occupancy-$7.50 without meals; $8.50 with breakfast and lunch 
Two in a room-$6.50 each without meals; $7.50 each with breakfast and lunch 

AAAS Housing Bureau 
P.O. Box 210 
Berkeley, California 94701 

Date of Application .......................... Deposit of $............... enclosed 

Please reserve the following accommodations for the 132nd Meeting of the AAAS in Berkeley, 26-31 December 1965 

First Choice of Hotel, Motel, or Residence Hall ................................. Second Choice ..................................... 

Type of room: Single J] Double bed D] Double, twin beds E[ Suite -I Rate: Desired ................ Maximum rate.............. 

Number in party .............. Sharing this room will be: ................................... ......... 
(List name and address of each person, including yourself. Attach list if space is insufficient.) 

DATES: ARRIVAL .........A..... .... ..... A.M. ............ P.M. ............ DEPARTURE ..... .. .. ....... 
(These must be indicated-add approximate hour, A.M. or P.M.) 

NAME .......................... ............................................................................................. 
(Individual requesting reservation) (Please print or type) 

ADDRESS...... ADDRESS ..................................................................................................................... 
(Street) (City) (State) (ZIP Code) 

Mail this coupon now to the AAAS Housing Bureau. Enclose hotel or motel room deposit if needed. Make checks payable to AAAS Housing Bureau. 
All rooms will be assigned and confirmed in order of receipt of reservation. 
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The New Beckman DUO-2 Spectrophotometer is the successor to 
the renowned Beckman DU. The new, more convenient DU-2 has a sloped 
front panel and large easy-to-read controls. It has increased range: 190 to 
1000 m,. Its photometric scale is expanded at both ends. It uses micro cells 
without attachments. It retains all the reliable DU principles, and it uses 
every time-tested DU accessory. 
It's available at the same low DU price. INSTRUMENTS, INC. 

Ask your local Beckman Sales Engineer about the SCIENTIFIC AND PROCESS INSTRUMENTS DIVISION 
new DL/2 or write for Data File LUV-38-265. FUtLLERTON, CALIFORNIA- 92634 

INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND; MUNICH, GERMANY; GLENROTHES, SCOTLAND; PARIS, FRANCE; TOKYO, JAPAN; CAPETOWN, SOUTH AFRICA 



This 
looks like 

most 
other 

/, electrodes 
ik you've seen 

This 
looks like 

most 
other 

/, electrodes 
ik you've seen 

It isn't! It isn't! 

It's a Specific ion Electrode. It's 
fast, precise. It's one of two for 
sodium ion or monovalent cation 
measurements. And without 
elaborate sample preparation. 
For precision readings it's ideally 
matched with the Beckman 
Expandomatic* or the Beckman 
Research pH Meters. It's just one 
of 121 different pH and Specific 
Ion Electrodes you can order 
right from stock. Call your local 
Beckman Sales Engineer 
or write for Data File LpH-365. 
*TM 

= I- 2 NINSTRUMENTS, INC. 

SCIENTIFIC AND PROCESS 
INSTRUMENTS DIVISION 
FULLERTON, CALIFORNIA . 92634 

INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND; 
MUNICH, GERMANY; GLENROTHES, SCOTLAND; PARIS, 

FRANCE; TOKYO, JAPAN; CAPETOWN, SOUTH AFRICA 
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still so small compared to the total 
national product that society can af- 
ford to support all of the worth-while 
scientific projects. It is not yet nec- 
essary to slow down the search for 
answers to basic questions, such as 
questions of the ultimate structure of 
matter or of the nature of life. As 
long as we still live in a period of 
scientific expansion, the community of 
scientists should fight together for a 

larger support for science as a whole. 
This is better done if scientists re- 
strict their public activities to the 

praise of their own fields and refrain 
from attacking the fields of their col- 
leagues. There will be a time in the 
not-too-distant future, however, when 
much wisdom and insight will be re- 
quired to establish a healthy and broad 
scientific frontier within the limitation 
of means which may be no longer 
small compared to the total national 
product. 

VICTOR F. WEISSKOPF 

European Organization for Nuclear 
Research, Geneva 23, Switzerland 

Ornstein dismisses the effort to justi- 
fy high-energy physics in terms of cer- 
tain general goals or attitudes of so- 

ciety as "flimsy metaphysics." But in 
the long run, pure science of any kind 
must be justified in these terms, rather 
than for the benefits it brings to so- 

ciety in the form of technology. To 
do otherwise is to distort the very aims 
of scientific research. It is simply false 
to pretend that physicists, and per- 
haps most biologists, are highly moti- 
vated in their research by the desire 
to improve social welfare; and if so- 
ciety will support only those working 
toward that end, it will have set up 
restrictions around science that will 

eventually destroy it. Or else the sci- 
entists will be driven to making over- 

optimistic claims for the possible ap- 
plicability of their research, regardless 
of the distortion involved in doing so. 

Examples of this are already com- 
mon in much of the dialogue between 
scientists and government. At least 
some of the contributions to The Na- 
ture of Matter were designed to give a 
different type of justification for sup- 
port of high-energy physics. 

Surely Ornstein must realize that so- 
cieties do carry out expensive projects 
not for immediate benefits but for 
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own example, the Apollo project, 
which properly should be regarded not 
as a scientific experiment but rather 
as an expression of the human spirit. 
I for one am pleased that such mo- 
tives play some role in social deci- 
sions. 

The relation of atomic or particle 
physics to chemistry and biology is not 
a simple one, and Ornstein's comments 
seem to me to be somewhat incom- 
plete. It can be granted that future 
research in particle physics is unlikely 
to turn up new laws relevant to bi- 

ology. The fact remains that much of 
the best research in contemporary bi- 

ology is strongly influenced by mod- 
ern physics. The paper of Watson and 
Crick on DNA is a good case in point. 
This paper is written in the language 
of molecular physics and would have 
been incomprehensible to anyone un- 
familiar with such physics. Indeed, the 
role of physics in biology can hardly 
be to describe biological phenomena 
as a special case of the 1023 body 
problem. Physics does not work this 

way even in such areas as solid-state 

phenomena. Instead, what physics does 
for other sciences is to state the general 
laws which all material systems must 

obey, such as conservation of energy, 
and to sometimes suggest specific 
mechanisms which may play an im- 

portant role in systems of interest to 
another science. All of this is so ele- 

mentary that one hesitates to dwell on 
it, but there is a danger that simple 
things may be obscured by deep feel- 

ings. 
It is a good thing for scientists to 

discuss such issues among themselves. 
One might hope that the discussion 
will be carried out in a fraternal spirit 
rather than as a struggle for the lion's 
share of the public watering hole. If a 
scientist has a project that he con- 
siders worth while, no matter how 

expensive, he should propose it for the 
consideration of other scientists and 

society on its own merits. One cannot 

expect a man with a deep interest in 
a particular area to weigh its merits 

objectively in comparison with other 
fields in which he has no such interest. 
What one can expect is that he clearly 
indicate what he wishes to do, and 

say honestly why he thinks it is worth 

doing. This is what the high-energy 
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One might hope that the discussion 
will be carried out in a fraternal spirit 
rather than as a struggle for the lion's 
share of the public watering hole. If a 
scientist has a project that he con- 
siders worth while, no matter how 

expensive, he should propose it for the 
consideration of other scientists and 

society on its own merits. One cannot 

expect a man with a deep interest in 
a particular area to weigh its merits 

objectively in comparison with other 
fields in which he has no such interest. 
What one can expect is that he clearly 
indicate what he wishes to do, and 

say honestly why he thinks it is worth 

doing. This is what the high-energy 
physicists have attempted in The Na- 
ture of Matter. 
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THE SCIENCE OF IONIZING 
RADIATION: Modes of Application 
compiled and edited by Lewis E. 
Etter, Univ. of Pittsburgh, Pittsburgh, 
Pa. (With 35 Contributors) Foreword 
by Otto Glasser. The wide range of 
distinct topics in this volume are pre- 
sented by thirty-five recognized au- 
thorities in their special fields. The 
result is a remarkable presentation of 
the science including history, equip- 
ment, radiation physics, recording 
media and screens, chemistry, radio- 
biology, human application of ionizing 
radiation, crystallography, protection, 
etc. '65, 804 pp. (634 x 93/4), 483 il., 
29 tables, $26.50 

RADIOACTIVITY IN MAN: Whole 
Body Counting and Effects of Internal 
Gamma Ray-Emitting Radioisotopes. 
Second Symposium Sponsored by 
Northwestern University Medical 
School and the American Medical 
Association. Edited by George R. 
Meneely, Univ. of Texas Medical 
Center, Houston,. Texas, and Shirley 
Motter Linde, Northwestern Univ., 
Chicago, Ill. (With 118 Contributors) 
A study in breadth and depth of 
virtually every facet of whole body 
counting. Nearly all active counting 
laboratories in the world are repre- 
sented. '65, 672 pp., 208 il., 97 tables, 
$24.50. 

VISION: Biophysics and Biochemistry 
of the Retinal Photoreceptors by 
Jerome J. Wolken, Carnegie Institute 
of Technology, Pittsburgh, Pa. The 
approach is phylogenetic . . begin- 
ning with the primitive protozoan 
light-detecting receptor structures and 
comparing them with the image-form- 
ing compound eyes of the inverte- 
brates and with the retinal photore- 
ceptors of the vertebrate eye of man. 
Modern instrumentation is applied to 
show the molecular architecture of 
these photoreceptors in molecular di- 
mensions. About 232 pp., about 154 
il., 9 tables, (Amer. Lec. Living Chem- 
istry edited by I. Newton Kiigelmass). 
In Press 

HUMAN RACES (2nd Ed.) by Stan- 
ley M. Garn, Antioch College, Yellow 
Springs, Ohio. Since its introduction 
in 1960 HUMAN RACES has been 
enthusiastically accepted as the stand- 
ard and authoritative American work 
on race in contemporary man. The 
Second Edition incorporates many 
new and important findings and in- 
cludes three new chapters on human 
taxonomy. "Reading the book Garn 
should be the minimal requirement for 
anyone who desires to discuss the 
problem of race rationally."--The 
American Journal of Human Genetics. 
'65, 172 pp., 26 il., $5.50 
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RADIOISOTOPES AND THEIR 
INDUSTRIAL APPLICATIONS by 
Henri Piraux, Compagnie Francaise 
Philips, Paris, France. Translated by 
L. B. Firnberg, A mersham-on-the-Hill, 
England. Presents information on the 
numerous possibilities for application 
of radioactivity in a variety of indus- 
trial fields. Partial list of contents in- 
cludes: What are Radioisotopes? Phys- 
iological Effects of Radiation; The 
Action of Radioisotopes on Matter 
and Protective Measures; Working 
Conditions; Radiation Detectors; Aux- 
iliary Equipment; etc. '64, 288 pp., 
210 il. (12 in full color), $14.50 
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Roger Wyburn-Mason, Hounslow 
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have demonstrated an amoeba in ma- 
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succeeded in persuading a new or- 
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tissues. Well documented by seventy- 
three case histories and nearly 500 
references. '64, 142 pp. (7 x 10), 40 
il., $6.75 
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THE PRINCIPLES OF AGRICUL- 
TURAL ENTOMOLOGY by C. A. 
Edwards and G. W. Heath, both of 
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Harpenden, Herts, England. The au- 
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tion consists of a comprehensive key 
to all the common pests. This ready 
reference section will permit rapid 
identification of pests from their symp- 
tomatic damage to crops and animals. 
'64, 468 pp., 287 il., $16.00 

RADIATION ACCIDENTS AND 
EMERGENCIES IN MEDICINE, 
RESEARCH, AND INDUSTRY ed- 
ited by Lawrence H. Lanzl, Argonne 
Cancer Research Hosp., Chicago, Ill.; 
John H. Pingel, Argonne National 
Laboratory, Argonne, Ill.; and John 
H. Rust, Univ. of Chicago, Chicago, 
Ill. (With 31 Contributors) Discusses 
every phase of this timely and impor- 
tant subject including types of acci- 
dents, handling the situation at the 
scene, surveying, screening personnel 
and equipment, medical treatment, 
emergency methods of bioassay mea- 
surement for radioactivity in human 
beings, etc. '65, 352 pp., 32 il., 10 
tables, $11.75 

BOUND WATER IN BIOLOGICAL 
INTEGRITY by S. J. Webb, Univer- 
sity of Saskatchewan, Saskatoon, Can- 
ada. Written for those concerned with 
the role of bound water in determin- 
ing the response of cells to dessication 
and irradiation from ultraviolet, visi- 
ble light, and x-rays. By utilizing the 
aerosol to control drying and hence 
the bound water content, the author 
shows the behavior of several species 
of bacteria and viruses is strongly de- 
pendent on their bound water content. 
The text is focused primarily on aero- 
sols of bacterial cells. '65, 200 pp., 42 
il., 30 tables, $7.75 
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Extending the capabilities of research equipment 
The Tandem Research Group has made notable 
progress in the past year. Significant experimental 
results from the program are: 

1. 250 mA high-brightness positive ion beam from 
an expanded-plasma source operating at 38 kv. 

2. 270 ,uA analyzed beam of H1+ ions out of the 
Research Tandem with 320 uA H- injection and 
water-vapor stripping. 
3. 2.0 PA analyzed dc beam of He- ions. The pre- 
vious maximum current routinely available has 
been 0.1 /A with the EN source. 

Doubly Charged Components are now available for converting 3, 4 and nitrogen have also been produced with the new 
Helium Ions and 5 MeV machines to produce He++ ions at higher kit installed in a 3 MeV Van de Graaff. Beam ener- 

energies. Specifications: 30 /A at 5.0 MeV; 10 ,A gies from 5.04 MeV to 9.8 MeV and beam currents 
at 7.0 MeV; 5 ,/A at 10.3 MeV. More than double from 0.1 to 10 /A were observed. For details on the 
this current performance has been demonstrated new HE++ kit and experimental results, write for 
but with some loss in stability and reliability. Technical Note #13. 
Multiple-charge states (2, 3 and 4) of neon, oxygen 

Optical When an energetic beam of ions is passed through 
Spectroscopy of a thin foil, the charge state of the ion may change, 

Excited Atomic either up or down. The emitted particles may be 
~States ~ left in states of electronic excitation from which 

States 5visible light is subsequently emitted during de- 
excitation. The emitted light spectrum is charac- 
teristic of the excited ion. When particle beams of 
approximately 0.4 ulA or more are used, the light 
is sufficiently intense for spectroscopic analysis. 

The refinement and application of this technique 
promises to be of major importance in the theory of 
atomic structure, in measuring hot plasma tempera- 
tures, and in acting for the means of energy loss in 

fast fssion fragments in an absorber. Perhaps most nitrogen beam, 0.8 FA at 2 MeV, passes from right to fast fission fragments in an absorber. Perhaps most 
importantly, it will help determine the relative left through a carbon foil approximately 9Ag/cM2 thick 
abundance of the elements in the sun and other of astronomical objects and the nature of the 
stars, which is the basis for theory of stellar evolu- stellar energy. For further details, ask for Tech- 
tion, the origin of the chemical elements, the age nical Note #10. 

Intense Ion The ICT-500 keV positive ion accelerator now being 
Beams at 500 kv built by High Voltage Engineering operates at ener- 

gies from 100 to 500 keV dc and pulsed. In per- 
formance tests, the machine has produced analyzed 
ion beam currents from 4 mA at 100 keV to 10 mA 
from 300 to 500 keV. 10 mA dc positive ion beam 
currents of HI, H2, and DI have been produced at a 
target located 6 feet from the end of the accelera- i n y e 
tion tube. Beam diameter is 15 millimeters maxi- 
mum for all particles over the entire energy range. 
Previous experience with a similar machine of 300 
keV maximum energy showed 15 mA of d2 and 
a 3 centimeter beam diameter. The ICT-500 posi- 
tive ion accelerator is designed for dc and pulsed 
operation in the nanosecond and microsecond 
range with a minimum pulse length of 2 nsec. at 
a repetition rate of 2.5 Mc/s. Pulse content is 1 mA 
protons and 0.7 mA deutrons. 

The high-brightness, intense ion beam produced by 
The particle source utilized with the ICT-500 posi- the ICT-500 accelerator is eminently suited for 
tive ion accelerator is an expanded plasma type laboratory production of 14 MeV neutrons for cross- 
which has produced 70 mA total beam at 500 kv. section measurements, dosimetry studies, weapons- 

effect simulation and special low-density target 
experiments. 

For detailed information, write to Technical Sales, High Voltage Engineering 
Corp., Burlington, Mass. or HVE (Europa) N. V. Amersfoort, The Netherlands. 
Subsidiaries: Electronized Chemicals Corporation, Ion Physics Corporation. 
ARCO Division, Walnut Creek, California. 
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growth rate of the non-U.S. component is three times that of the U.S. 
component. 

The American Institute of Physics publishes 14 journals as well as 
translations of ten Russian periodicals. About 30 percent of the circula- 
tion of fundamental journals is foreign. Ranked by number of sub- 
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U.S.S.R. are not meaningful, since the Russians make many copies of 
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Subscriptions to Chemical Abstracts provide an interesting measure 
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from all parts of the world, that might be of interest to chemists. This 
includes pure and applied chemistry and much of physics, biology, 
geology, and technology. In overall performance, Chemical Abstracts 
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can afford to be without it. The cost, however, ($1200 to industrial 
organizations) is such as to discourage frivolous subscriptions. The total 
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foreign. The major users include Japan (1016), the United Kingdom 
(524), and France (357). In terms of copies per million inhabitants 
the United States (15) is first and Israel (12.5) is second; the figure 
for the other major industrial nations, except for the U.S.S.R., is about 
10. The underdeveloped nations have a subscription rate of about 0.15 
per million. 

The world is in the midst of great changes in the distribution and 
use of scientific literature. The utilization of U.S. publications abroad 
is increasing. Through distribution of our literature we are making 
important contributions to the industrial development of those nations 
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29-2. American Assoc. of Clinical 
Chemists, 17th natl., Chicago, Ill. (M. E. 
Hanke, 8424 Rhodes Ave., Chicago) 

29-2. Illuminating Engineering Soc., 
New York, N.Y. (A. D. Hinckley, 345 
East 47 St., New York 10017) 

29-3. AAAS, Laurentian Hormone 
Conf., Mont Tremblant, Quebec, Canada. 
(J. C. Foss, Laurentian Hormone Conf., 
222 Maple Ave., Shrewsbury, Mass.) 

29-10. Forest Hydrology, intern, symp., 
Pennsylvania State Univ., University Park. 
(W. E. Sopper, School of Forestry, Penn- 
sylvania State Univ., University Park) 

30-31. Past and Future of Science, 
symp., Krakow, Poland. (B. Suchodolski, 
Polish Acad. of Sciences, Palace of Cul- 
ture and Sciences, Warsaw) 

30-1. Antennas and Propagation, in- 
tern. symp., Washington, D.C. (R. J. 
Adams, Code 5330, U.S. Naval Research 
Laboratory, Washington 20390) 

30-1. Applied Mechanics, West Coast 
conf., Univ. of California, Los Angeles. 
(P. M. Naghdi, Div. of Applied Mechan- 
ics, Univ. of California, Berkeley 94720) 

30-1. Rare Earth Research, 5th conf., 
Iowa State Univ., Ames. (S. Legvold, 
Dept. of Physics, Iowa State Univ., Ames) 

30-1. Structural Dynamics and Aero- 
elasticity, conf., Boston, Mass. (F. C. 
Hung, Space Information Systems Div., 
North American Aviation, Inc., Downey, 
Calif.) 

30-2. Fluorine Chemistry, 3rd intern. 
symp., Munich, Germany. (F. Weygand, 
Inst. fur Organische Chemie, Technische 
Hochschule Miinchen, Arcisstr. 21, 8 Mu- 
nich 2) 

30-2. Mathematical Assoc. of America, 
46th summer, Cornell Univ., Ithaca, N.Y. 
(H. M. Gehman, State University of New 
York at Buffalo, Buffalo 14214) 

30-2. Regional Science Assoc., 5th 
European congr., Krakow, Poland. (H. 
Wood, Dept. of Regional Science, Univ. 
of Pennsylvania, Philadelphia 19104) 

30-2. American Sociological Assoc., 
Chicago, Ill. (G. M. Sykes, ASA, 1755 
Massachusetts Ave., NW, Washington, 
D.C.) 

30-3. Neuropathology, 5th intern. 
congr., Zurich, Switzerland. (O. T. Bailey, 
912 S. Wood St., Chicago, Ill. 60612) 

30-3. Nuclear Materials Management, 
intern. symp., Vienna, Austria. (J. H. 
Kane, Div. of Special Projects, U.S. Atom- 
ic Energy Commission, Washington, D.C.) 

30-3. Society for Applied Spectroscopy, 
4th natl., Denver, Colo. (M. W. Skoug- 
stad, 215 Hewitt Bldg., Denver 80202) 

30-4. Ionization Phenomena in Gases, 
7th intern. conf., Belgrade, Yugoslavia. 
(Organizing Committee, Studentski trg. 
16/C/IV, P.O.B. 699, Belgrade) 

30-4. Macromolecular Chemistry, in- 
tern. symp., Prague, Czechoslovakia. (O. 
Wichterle, 1888 Petriny, Prague 6) 

30-4. Organometallic Chemistry, 2nd 
intern. symp., Madison, Wis. (R. West, 
Dept. of Chemistry, Univ. of Wisconsin, 
Madison) 
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grade, Yugoslavia. (United Nations Pop- 
ulation Commission, United Nations, New 
York) 
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Czechoslovakia. (Organizing Committee, 
Prague 5-Smichov, Ostrovsk6ho 34, Czech- 
oslovakia) 

31-11. Information Theory, Statistical 
Decision Functions and Random Proc- 
esses, 4th conf., Prague, Czechoslovakia. 
(F. Hrabal, Foreign Relations Dept., 
Czechoslovak Acad. of Sciences, Narodni 
tr. 3, Prague 1) 

September 

1-3. American Geophysical Union, 5th 
western natl. mtg., Dallas, Tex. (AGU, 
1145 19th St., NW, Washington, D.C.) 

1-3. Metallurgists, 4th annual conf., 
Ottawa, Ont. (Canadian Inst. of Mining 
and Metallurgy, 906 Drummond Bldg., 
117 St. Catherine St., W., Montreal, Que.) 

1-3. Biomedical Aspects of Shock and 
Vibration Technology, symp., Denver, 
Colo. (E. R. Wilson, 5745 S. Huron St., 
Littleton, Colo. 80120) 

1-4. Aeronautics, 6th European congr., 
Munich, Germany. (Wissenschaftliche Ge- 
sellschaft ftir Luft und Raumfahrt, Mar- 
tinstr. 40-42, 5 Cologne) 

1-4. International Assoc. of Gerontol- 
ogy, European Clinical section, 4th congr., 
San Remo, Italy. (A. Zilli, Viale Morgagin 
85, Florence, Italy) 

1-4. Immunological Methods, symp., 
Chantilly, France. (R. H. Regamey, In- 
tern. Assoc. of Microbiological Societies, 
Inst. d'Hygiene, 1200 Geneva, Switzer- 
land) 

1-4. Society of General Physiologists, 
20th annual, Marine Biological Labora- 
tory, Woods Hole, Mass. (R. Milkman, 
Dept. of Zoology, Syracuse Univ., Syra- 
cuse, N.Y. 13210) 

1-5. Regional Science Assoc., 5th Euro- 
pean congr., Warsaw, Poland. (H. Wood, 
Dept. of Regional Science, Univ. of Penn- 
sylvania, Philadelphia 19104) 

1-8. Histo'ry of Pharmacy, intern. 
congr., London, England. (A. L. Short, 
Pharmaceutical Soc. of Great Britain, 17 
Bloomsbury Sq., London W.C.1) 

1-9. Physiological Sciences, 23rd intern. 
congr., Tokyo, Japan. (G. Kato, Dept. of 
Physiology, Keio Univ. School of Medi- 
cine, Shinjuku-ku, Tokyo) 

1-14. Cosmical Gas Dynamics, 5th 
symp., Nice, France. (M. Roy, Intern. 
Union of Theoretical and Applied Me- 
chanics, 55, boul. Malesherbes, Paris 8%, 
France) 

1-17. Algebraic Number Theory, in- 
structional conf., Brighton, England. (R. R. 
Laxton, Mathematics Div., Physics Bldg., 
Univ. of Sussex, Brighton) 

2-4. American Physical Soc., Honolulu, 
Hawaii. (K. K. Darrow, The Society, 
Columbia Univ., New York 10027) 

2-5. International Medical Assoc. for 
the Study of Living Conditions and Health, 
4th world congr., Karlovy Vary, Czecho- 
slovakia. (Secretariat, Apolinarska 18, 
Prague 2) 

2-9. German Mineralogical Soc., 43rd, 
Hanover, Germany. (F. Buschendorf, Min- 
eralogisches Inst., Technische Hoch- 
schule Hanover, Welfengarten 1, 3 Han- 
over) 
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Munich, Germany. (B. B. Berger, P.O. 
Box 1907, Washington, D.C.) 

5-8. Federation of French-Speaking So- 
cieties of Gynaecology and Obstetrics, 21st 
congr., Lausanne, Switzerland. (P. Bloch, 
Hopital Cantonal, Lausanne) 

5-8. Mathematics, 7th Canadian congr., 
Quebec, Canada. (The Congress, 985 Sher- 
brook St. W., Montreal, Que.) 

5-9. Allergology, 6th European congr., 
Stockholm, Sweden. (S. Kraepelien, Sachs 
Children's Hospital, Stockholm) 

5-9. Biochemistry of Lipids, 9th intern. 
congr., Noordwijk, Netherlands. (J. Bold- 
ingh, Unilever Research Laboratorium, 
Mercatorweg 2, Vlaardingen, Netherlands) 

5-9. Luminescence, symp., Munich, Ger- 
many. (N. Riehl, Arcisstr. 21, 8 Miinchen, 
Germany) 

5-9. International League Against Rheu- 
matism, lth congr., Buenos Aires, Argen- 
tina. (A Caruso, Juncal 1875, Planta Baja, 
Depto. 2, Buenos Aires) 

5-9. Physics and Chemistry of Scintil- 
lators, intern. luminescence symp., Munich, 
Germany. (H. Kallman, Radiation and 
Solid State Laboratory, Dept. of Physics, 
New York Univ., New York 3) 

5-10. International Committee of Elec- 
trochemical Thermodynamics and Kinetics, 
16th mtg., Budapest, Hungary. (S. Lengyel, 
ELTE Fizikai-Kemial es Radiologiai Tan- 
szek, Puskin u. 11-13, Budapest 8) 

5-10. Electromyography, intern. mtg., 
Vienna. (K. Pateisky, Universitats Ner- 
venklinik, 14 Lazarettgasse, Vienna 9) 

5-10. Neurology, 8th intern. congr., 
Vienna, Austria. (Congress Office, Vienna 
Academy of Medicine, Alserstr. 4, Vienna 
9) 

5-10. Ecology of Soil Bacteria, symp., 
Liverpool, England. (N. A. Burges, Univ. 
of Liverpool, Hartley Botanical Labora- 
tories, Liverpool) 

5-12. Electroencephalography and Clin- 
ical Neurophysiology, 6th intern. congr., 
Vienna, Austria. (M. A. B. Brazier, Brain 
Research Inst., Univ. of California Medi- 
cal Center, Los Angeles 24) 

5-14. Fertility and Sterility, 5th intern. 
congr., Madrid, Spain. (J. Ascenzo Aabello, 
Parque Meliton Porras, 161, Miraflores, 
Lima, Peru) 

6-9. Organosilicon Chemistry, intern. 
symp., Prague, Czechoslovakia. (Inst. of 
Chemical Process Fundamentals, Prague- 
Suchodol 2) 

6-9. Thermal Analysis, first intern. 
conf., Aberdeen, Scotland. (C. B. Murphy, 
Bldg. 5, General Electric Co., 1 River Rd., 
Schenectady, N.Y.) 

6-10. Embryology, 7th intern. conf., 
Edinburgh, Scotland. (A. S. G. Curtis, 
Dept. of Zoology, University College Lon- 
don, Gower St., London W.C.1, England) 

6-10. Plasma Physics and Controlled 
Nuclear Fusion Research, 2nd conf., Ab- 
ingdon, England. (H. H. Storhaug, Div. of 
Scientific and Technical Information, In- 
tern. Atomic Energy Agency, Kirntner 
Ring 11, Vienna 1, Austria) 

6-10. European Organization for Qual- 
ity Control, 9th conf., Rotterdam, Nether- 
lands. (Secretariat, Weena 700, Rotterdam) 
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A. Edge, Field Survey, Ordnance Survey, 
Leatherhead Rd., Chessington, Surrey) 

6-11. Electromagnetic Wave Theory, In- 
tern. Scientific Radio Union, symp., Delft, 
Netherlands. (R. Timman, Technological 
Univ., Julianalaan 132, Delft) 

6-11. Polarization Phenomena of Nu- 
cleons, 2nd intern. conf., Karlsruhe, Ger- 
many. (H. Schopper, Institut fir Experi- 
mentelle Kernphysik, Kernforschungszen- 
trum Karlsruhe, Postfach 947, 75 Karls- 
ruhe) 

6-11. Basic Problems in Thin Film 
Physics, intern. symp., Clausthal-Got- 
tingen, Germany. (R. Nossek, Physik- 
alisches Institut, Technische Hochschule, 
Clausthal) 

6-12. International Soc. for Research on 
Nutrition and Vital Substances, Salzburg, 
Austria. (H. A. Schweigart, The Society, 
Bemeroderstr., 61, Hanover-Kirchrode, 
Germany) 

6-12. Photosynthesis, Western European 
conf., Zeist, Netherlands. (J. C. Goedheer, 
Physica Inst., State Univ., Bijlhouwerstraat 
6, Utrecht, Netherlands) 

6-17. Cosmic Rays, 9th intern. conf., 
London, England. (C. J. Hatton, Physics 
Dept., Leeds Univ., Leeds 2, England) 

6-17. Equatorial Aeronomy, 2nd intern. 
symp., Brazilian Space Commission, Sao 
Jose dos Campos, Brazil. (F. de Mendonca, 
Comissao Nacional de Atividades Espa- 
ciaia, Sao Jose dos Campos) 

6-17. Laboratory Animal Husbandry, 
symp., Dublin, Ireland. (M. L. Conalty, 
Medical Research Council Laboratories, 
Trinity College, Dublin 2) 

7-9. Electronic Materials, conf., San 
Francisco, Calif. (American Inst. of Min- 
ing, Metallurgical and Petroleum Engi- 
neers, 345 E. 47 St., New York 17) 

7-9. Internal Friction in Solids, conf., 
Manchester, England. (G. M. Leak, Dept. 
of Metallurgy, Univ. of Manchester, Man- 
chester 13) 

7-9. Minerals, Soc. of Mining Engineers 
fall mtg., Phoenix, Ariz. (American Inst. 
of Mining, Metallurgical and Petroleum 
Engineers, 345 E. 47 St., New York 17) 

7-9. Biology of Parasites of Veterinary 
Importance, World Assoc. for the Ad- 
vancement of Veterinary Parasitology, 2nd 
intern. conf., Univ. of Pennsylvania, Phila- 
delphia. (S. M. Gaafar, Dept. of Veter- 
inary Microbiology, Pathology, and Public 
Health, Purdue Univ., Lafayette, Ind.) 

7-10. Virus and Vector on Perennial 
Hosts, intern. conf., Davis, Calif. (B. 
Hewitt, Dept. of Plant Pathology, Univ. of 
California, Davis 95616) 

7-14. Acoustics, 5th intern. congr., 
Liege, Belgium. (J. Frenkiel, 33 rue St.- 
Gilles, Liege) 

8-10. Automation in Analytical Chem- 
istry, intern. symp., New York, N.Y. (E. 
C. Whitehead, Technicon, Research Park, 
Chauncey, N.Y.) 

8-10. Biochemistry of Copper, intern. 
symp., Harriman, N.Y. (J. Peisach, Dept. 
of Pharmacology, Albert Einstein College 
of Medicine, Yeshiva Univ., New York 61) 

8-10. Genetics Soc. of America, Colo- 
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7-9. Electronic Materials, conf., San 
Francisco, Calif. (American Inst. of Min- 
ing, Metallurgical and Petroleum Engi- 
neers, 345 E. 47 St., New York 17) 

7-9. Internal Friction in Solids, conf., 
Manchester, England. (G. M. Leak, Dept. 
of Metallurgy, Univ. of Manchester, Man- 
chester 13) 

7-9. Minerals, Soc. of Mining Engineers 
fall mtg., Phoenix, Ariz. (American Inst. 
of Mining, Metallurgical and Petroleum 
Engineers, 345 E. 47 St., New York 17) 

7-9. Biology of Parasites of Veterinary 
Importance, World Assoc. for the Ad- 
vancement of Veterinary Parasitology, 2nd 
intern. conf., Univ. of Pennsylvania, Phila- 
delphia. (S. M. Gaafar, Dept. of Veter- 
inary Microbiology, Pathology, and Public 
Health, Purdue Univ., Lafayette, Ind.) 

7-10. Virus and Vector on Perennial 
Hosts, intern. conf., Davis, Calif. (B. 
Hewitt, Dept. of Plant Pathology, Univ. of 
California, Davis 95616) 

7-14. Acoustics, 5th intern. congr., 
Liege, Belgium. (J. Frenkiel, 33 rue St.- 
Gilles, Liege) 

8-10. Automation in Analytical Chem- 
istry, intern. symp., New York, N.Y. (E. 
C. Whitehead, Technicon, Research Park, 
Chauncey, N.Y.) 

8-10. Biochemistry of Copper, intern. 
symp., Harriman, N.Y. (J. Peisach, Dept. 
of Pharmacology, Albert Einstein College 
of Medicine, Yeshiva Univ., New York 61) 

8-10. Genetics Soc. of America, Colo- 
rado State Univ., Fort Collins. (R. P. 
Wagner, Univ. of Texas, Austin) 

8-10. Magnet Technology, intern. symp., 
Stanford Univ., Stanford, Calif. (R. H. 
Moulton, Jr., Stanford Linear Accelerator 
Center, P.O. Box 4349, Stanford Univ., 
Stanford) 
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Center, P.O. Box 4349, Stanford Univ., 
Stanford) 

We could very well 
be looking for people 

who do not exist. 

The positions listed herein are done so with 
no small amount of trepidation and humil- 
ity. EOS has a reputation for interdisciplin- 
ary technology based on interdisciplinary 
people. The growth of this reputation 
could very easily tie in with your own... 

We could very well 
be looking for people 

who do not exist. 

The positions listed herein are done so with 
no small amount of trepidation and humil- 
ity. EOS has a reputation for interdisciplin- 
ary technology based on interdisciplinary 
people. The growth of this reputation 
could very easily tie in with your own... 

In Quantum Physics In Quantum Physics 

RESEARCH METEOROLOGIST, Ph. D. (mini- 
mum M.S.) with three to five years exper- 
ience in applied theoretical physics. 
INFORMATION THEORIST, Ph.D., a minimum 
of three to five years experience in at least 
two of the following fields: radar tech- 
niques, physical optics, electromagnetics, 
radiation theory and side looking radar. 

EXPERIMENTAL PHYSICIST, Ph.D. with a 

minimum of five to eight years experience 
in any one of the following areas: bio- 
medicine, laser applications to medicine, 
use of lasers in probing the cellular nucleus 
and probing enzymes and acids. 
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In Fluid Physics In Fluid Physics 

THEORETICIAN in high-temperature devices, 
Ph.D. with ten years experience. 

PLASMA PHYSICIST OR ENGINEER, Ph.D. 
with five to seven years experience in spec- 
troscopy and plasma diagnostics from the 
beginning of the art. 

PLASMA PHYSICIST, M.S. preferred with ex- 
perience in small high powered circuit 
design and development and knowledge 
of systems analysis and trade-off studies. 

In Aerospace Electronics 

INFRARED SCIENTIST, M.S. or Ph.D. with 
four to eight years experience in infrared 
devices and IR solid state detectors... 
experience in lead sulphide required. 

Send your rdesume in strict confidence to 
Dr. James D. Mitchell, Electro-Optical Sys- 
tems, Inc., 318 N. Halstead St., Pasadena, 
Calif. An equal opportunity employer. 
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