
physics agam. All these spin-ins are 
direct, palpable and sine qua non for 
the sse. All claimed future spinoffs 
from it are ephemeral, vague and 
oh-so-indirect. Why? 

My challenge to Kaplan is the 
same as that of years ago. Can he 
provide any plausible scenario by 
which specific new information on 
Higgs bosons or quarks, which pre­
sumably the sse is really intended 
for, can be translated into a new 
product or service? Or indeed can he 
suggest, on the basis of past-citation 
studies, how particle physics data 
could be cited in any paper on con­
densed matter physics, solid-state 
chemistry or any other science? To 
call such esoterica as the W, Z and 
Higgs ''basic" to science is surely the 
ultimate travesty. Basic human sci­
ence is that which is closest to human 
experience and aspirations. 

I remind Kaplan that from the 
public's point of view the payoff he 
brags about is hardly a great achieve­
ment of "large-scale applications" if 
in 70 years with very large public 
investments all we now have is a very 
modest mri industry partly depend­
ent on superconductors. 

In case Kaplan hasn't heard, the 
nation is in deep financial trouble. 
After its incredible generosity to his 
tribe, all the nation is asking is, 
Please think like an American, first , 
not a particle physicist, for a decade 
or two if you would like more Ameri-
can money. 

RUSTUM ROY 
Pennsylvania State University 

7 I 93 University Park, Pennsylvania 

Rethink Physicists' Role 
in Light of Job Decline 
Every month a number of pages with 
employment opportunities for physi­
cists appear in PHYSICS TODAY. Al­
though this number is not directly 
related to the actual number of open 
positions for physicists (some of 
which may not be advertised or 
filled), the preeminence of PHYSICS 
TODAY as the source for employment 
information for physicists validates 
this simple and timely measure as a 
gauge of the interest of prospective 
employers in hiring professionals 
from or in the field. 

In the accompanying figure, I have 
plotted this number on a monthly 
basis for the last few years, adding 
to each point the numbers for the 11 
preceding months so as to eliminate 
the seasonal variation. The recent 
steep decline in hiring interest evi­
dent from the figure is best summa-
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rized by averaging: The average 
number for the last 18 months stands 
at less than 68% of the average dur­
ing the five-year period from 1985 to 
1990. Standard deviations for both 
averages are less than 10%. 

In view of what appears to be a 
worsening employment slump, I be­
lieve our community should seriously 
address the issue of recruiting and 
training its coming generation, espe­
cially at the graduate level, in such 
a way as to enable them to cope with 
a changing world. The role of physi­
cists may have to be consciously re­
defined by the community, so that a 
physics education is not necessarily 
viewed as preparation for a tradi­
tional academic or industrial re­
search career; rather, it may have to 
be perceived as acquisition and de­
velopment of a unique approach to 
problem solving that gives physicists 
an edge in creatively thinking about 
and dealing with the complex chal­
lenges of the world at large, be they 
technical or economic, organizational 
or societal. Such a conscious diver­
sification of the available career op­
tions and of the image of physicists 
might serve well in attracting the 
best and brightest minds to spend the 
peak years of their intellectual power 
in physics. Attracting such people is 
the best way to guarantee the long­
term advancement and healthy fund­
ing of this endeavor. In this light, I 
hail the recent appearance of the col­
umn "Career Choices" (April, page 
39) as an important first step. 

ALEX KALAMARIDES 

IBM Thomas J. Watson Research Center 
4/93 Yorktown Heights, New York 

YBCO Magnetic Texture 
Credit Smoothed Out 
I read with great interest Bernard 
Raveau's review of high-Tc supercon-

ductivity in layered cuprates (Octo­
ber 1992, page 53). Toward the end 
of the article Raveau discusses tex­
turing as a way to raise the critical­
current density J c. He talks about 
the success achieved using melt-tex­
tured growth and, more recently, us­
ing magnetic texturing. He mentions 
magnetic texturing as a well-estab­
lished technique and refers in this 
context to work done by P. de Rango 
and colleagues, from Grenoble, 
France.l I agree that the work of the 
scientists from Grenoble deserves a 
lot of credit, especially the demon­
stration by M. R. Lees and col­
leagues2 of high J" exceeding 
1.5 x 104 Ncm2 at 77 K, in magneti­
cally textured YBCO material in the 
presence of magnetic fields as high 
as 6.9 tesla. 

My only reservation is that the 
work of my colleagues and myself on 
magnetic texturing was not recog­
nized in the article. In fact, we did 
the first research on magnetic textur­
ing (where the treatment is done in 
a magnetic field at temperatures ap­
proaching melting point) at least two 
years ahead of anybody else. In 
March 1989 we reported texture pro­
duced in YBCO and HoBCO during 
sintering (below melting point) in a 
small magnetic field.3 In November 
1991 I reported a very high degree 
of texture produced during sintering 
in a strong field. 4 On 7 January 1992 
our patent was published.5 This pat­
ent explained, among other things, 
the procedure of partial melting and 
subsequent cooling in the presence of 
a field (a procedure used by the group 
from Grenoble). It should be noted, 
however, that in the work of Lees 
and colleagues the temperature 
schedule was such that the samples 
were treated for many hours in the 
magnetic field at the sintering tem­
peratures. I think that it is during 
this sintering stage that the size of 
the grains increases further and, 
maybe even more importantly, the 
coupling between grains becomes 
stronger. Groups from the Univer­
sity of Liege in Belgium6 and the 
University of California at San Di­
ego7 have recently confirmed mag­
netic texturing at the sintering tem­
peratures. 

Thus we did the earliest and the 
most comprehensive job on magnetic 
texturing. And I hope that Raveau's 
omission is unintentional. 
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ALEX HOLLOWAY 
University of Nebraska 

at Omaha 

RAVEAU REPLIES: There is no doubt 
that Alex Holloway and his col­
leagues were the first to show that 
it is possible to align the grains of 
YBCO in a magnetic field. This is 
fully recognized by Robert Tournier 
from the Grenoble group without any 
ambiguity, and he references their 
work in his first paper. But accord­
ing to Tournier the texturing of 
YBCO such that high Jc is obtained 
was first really achieved by him. 

In any case, I agree that I made 
a mistake, since the work of Holloway 
and his colleagues is really at the 
origin of magnetic field texturing. I 
do apologize for that, and I assure 
Holloway that my omission was ab­
solutely unintentional. 

5/93 

BERNARD RA VEAU 
University of Caen 

Caen, France 

Do Portland Science 
Essays Distort Science? 
Hunter Adams's response to Kenneth 
Fox's letter (June 1992, page 106) 
may mislead readers about the fun­
damental problem associated with 
the use of the Portland Baseline Sci­
ence Essays to teach science to chil­
dren in grade school. The fundamen­
tal problem is not, as Adams implies, 
just a philosophical difference in epis­
temology or a question of historiog­
raphy. It has to do with whether 
children in grade school are going to 
be taught that science deals with the 
natural world, testable, empirical, 
universal and rationally communica­
ble to all groups of people, or that 
science is local and thus may legiti­
mately include ESP, "psi," "psycho­
energetics," parapsychology, remote 
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viewing and so on. 
What children need to learn 

about science is that it is fun, that 
it depends on experiments, that it 
involves critical thinking and veri­
fication. Beyond this, as the Ameri­
can Association for the Advance­
ment of Science's Project 2061 
argues, "less is more." Fewer topics 
should be covered, but in more 
depth, to achieve understanding. 
The topics to be covered should be 
"normal science" such as charac­
teristics of matter, energy and its 
conversions. How will critical 
thinking be fostered and familiarity 
with matter and its processes be 
enhanced by extraordinary claims 
of exotic past "science" presented 
with little or no evidence? For ex­
ample, the Portland essays contain, 
among other similar statements, 
claims that Egyptians flew in full ­
size gliders 2000 years ago, that 
they electroplated gold with batter­
ies 4000 years ago and that some 
African people had knowledge of 
stellar objects invisible to the naked 
eye long before they had access to 
telescopes or similar instrumenta­
tion. It is also claimed that ancient 
Egyptian assertions of a celestial 
origin for the Nile River are pre­
ludes to modern scientific specula­
tion about water-filled meteorites! 

Many groups, academic and non­
academic, mainstream and offbeat, 
are currently criticizing science. 
Such critiques, which are often 
valid-as is, for example, the Na­
tional Academy of Sciences statement 
quoted by Adams-focus on the in­
fluence that gender, ethnicity, reli­
gion, culture, politics and so on have 
on who does science, what research 
agendas dominate and what hypothe­
ses are formulated. They will nor­
mally assert that there are funda­
mental differences between science 
and myth, contrary to the implica­
tions of the following quote from one 
of the Portland essays: "In this light, 
the common concepts of mathemat­
ics; of physical theories such as mass, 
momentum, and energy; electric 
charge and magnetic field; the quan­
tum wavefunction; entropy; distance 
and time and even myth, are actually 
no more than useful organizing 
strategies our consciousness has de­
veloped for ordering the chaos of in­
formation it receives from its envi­
ronment." 

Feminist and other reasonable cri­
tiques of the objectivity of science do 
not go so far as to allow scientific 
paradigms to include the supernatu­
ral. This is fundamental. As Judge 
William R. Overton ruled in the sci­
entific creationism case McLean v. 

Arkansas, the essence of science is 
that it is guided by natural law, it 
has to be explanatory by reference 
to natural law, it is testable against 
the empirical world, its conclusions 
are tentative, and it is falsifiable. 
This is in sharp contrast to argu­
ments in the Portland Basic Science 
Essays that a religious philosophy 
called "Ma'at" was integral to the 
research paradigm that led to Egyp­
tian scientific discoveries. One of 
the key tenets of "Ma'at" is the ex­
istence of both material and super­
natural cause and effect. Hence the 
claims in the Portland essays that 
parapsychology, ESP and "psi" exist 
and are scientific-for example: 
"Psychoenergetics (also known in 
the scientific community as para­
psychology and psychotronics) is 
the multidisciplinary study of the 
interface and interaction of human 
consciousness with energy and mat­
ter .... Psi, as a true scientific dis­
cipline, is being seriously investi­
gated at prestigious universities all 
over the world (e.g., Princeton and 
Duke)." Thus, the essays assert, 
"for the ancient Egyptians, as well 
as contemporary Africans world­
wide, there is no distinction and 
thus no separation between science 
and religion." Is this what children 
should be taught in a science cur­
riculum? 

All societies have developed para­
digms for describing and relating to 
their surroundings-their natural 
and human-influenced worlds. Not 
all of these mental frameworks are 
"scientific," nor are all easily condu­
cive to becoming scientific. [See the 
interesting letter by Joseph D. Ci­
parick in the same issue of PHYSICS 
TODAY (page 108): "In every system 
I have taught in, there is a religious 
value system that the students (and 
their parents) see as inimical to sci­
ence. . . . Add in all the other typi­
cally American 'fads,' from parapsy­
chology to the popularity of the 
ridiculous tabloids, and you have an 
environment that is not exactly fa­
vorable to true science."] Even "sci­
entific" societies have ample scope 
for nonscientific paradigms. Yet "sci­
ence" is now a "power word," and 
many groups wish to appropriate it 
for their own purposes, often inimical 
to science, as in, for example, "crea­
tion science." They ask, with Adams, 
"whose interpretation of the history 
of science ... would be the authori­
tative one?'' If we, because of timid­
ity or "racial guilt," cannot give as a 
firm answer, "Those educated in sci­
ence are the authoritative ones," if 
we cannot formulate and communi­
cate a clear distinction between sci-




