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Prices for physics equipment outstrip inflation
How has inflation affected the prices of
laboratory equipment? What is the
economic burden that results from the
ever changing "state-of-the-art" in
measurement and instrumental tech-
niques? These questions provide dif-
ferent answers, depending on whether
they are asked, for the instructional
laboratory or the research laboratory.

To determine the effect of inflation
on the instructional laboratory, stan-
dard items whose specifications have
remained static—for example, a meter
stick—were randomly selected from
the catalogs of the Central Scientific
Company and the Sargent-Welch Sci-
entific Company (previously the Welch
Scientific Company). The prices of
fifteen such items from Central Scien-
tific have increased by an average of
174% over the period 1950-73. Simi-
lar items were selected from the cata-
logs of Sargent-Welch. For twenty
items from Sargent-Welch, the prices
have increased by an average of 200%
over the period 1949-73.

How do these percentage increases
compare with other economic indica-
tors? Over essentially the same peri-
od, 1950-72, the Consumer Price Index
(CPI), based on the prices of about 400
items selected to represent the move-
ment of prices of all goods and services
purchased by wage earners, has gone
up by 75%. The price of a standard
model Chevrolet (no accessories) has
increased 125% over the 1950-73 inter-
val. Textbooks have gone up in price
by approximately 105% over the same
period.

Because of the dynamic character of
the product lines of those companies
serving the research laboratory, it is
harder to assess the effect of inflation.
Therefore, we have examined a shorter
time interval: 1961-73. Items whose
specifications remained essentially un-
changed were selected from the cata-
logs of General Radio Company, Hewl-
ett-Packard, and Tektronix, Inc. For
the period 1961-73 the results are as
follows: for twenty items from General
Radio the prices increased by an aver-
age of 90%; twenty items from Hewl-
ett-Packard increased in price by an
average of 62%; and the increase in
price of twelve items from Tektronix
averaged 79%. Over the same period
the CPI increased by 39%. The teach-
ing-oriented companies are compared

PRICE INCREASES OVER
1961-1973
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with the research-oriented companies
in the table. As can be seen, the ills of
inflation have afflicted metersticks et
al more severely than oscilloscopes et
al. We wonder why this should be so.

The question concerning the state-
of-the-art has two aspects. The first
derives from the fact that new forms of
equipment become available. The
second is a matter of style. Certain
experimental techniques become fash-
ionable, with the result that yester-
year's luxurious frill becomes today's
basic necessity. For example, 100% of
the physicists we polled regarded an
oscilloscope camera as an essential
teaching tool. It is doubtful that it
would have been so regarded a dozen
years ago.

To examine the state-of-the-art
question in the teaching lab context,
we have focused on specific experi-
ments and equipment. For example,
by 1960 Fletcher's trolley had logged
many miles as it rolled in freshman
laboratories demonstrating the princi-
ples of dynamics. Today, teachers
would undoubtedly opt for an air track
and would employ photocell gates or
stroboscopic photography to take the
data. The 1960 car-and-track version
cost $234 as compared to the 1973 fric-
tionless-glider-system price tag of
about $850—a 263% increase.

Or consider a general-purpose oscil-
loscope. Again we polled several phys-
icists. The result: Today's acceptable

scope for teaching purposes is about
180% more costly than the 1961 model.
From these and other specific situa-
tions we have examined, it appears
that in 1973 the physics teacher can
expect to pay about 371% more than in
1961 as a direct consequence of the
state-of-the-art.

How does the state-of-the-art affect
the researcher? We have answered
this question by assuming that supply
is created by demand and therefore we
have looked at top-of-the-line instru-
ments. We have again focused on spe-
cific situations: fastest oscilloscopes,
most accurate digital voltmeters,-and
so on. For those instruments we have
examined, the prices of top-of-the-line
instruments have increased by an aver-
age of 262% during the period 1961-73.

To summarize, the budgets of phys-
ics departments are hit about three
times harder by the state-of-the-art ef-
fect than they are by inflation. How-
ever, the rate of inflation over the
1961-73 period is three times greater
for teaching equipment and two times
greater for research equipment than
the average inflation rate for other con-
sumer items. Further, the data some-
what surprisingly suggest that keeping
up with inflation and staying abreast
the state-of-the-art may be harder for
the physicist qua teacher than for the
physicist qua researcher. These data
make abundantly clear the stress our
departmental budgets are enduring.
The resulting strain makes it harder
to do our jobs. Anyone for mathemat-
ics?

JOHN S. RIGDEN
CHRISTINE M. SCHUTZ

University of Missouri
St. Louis, Missouri

Indexing astronomy
The recent editorial on "Indexing the
physics literature" (July, page 96), was
a useful means of bringing AIP efforts
in this area to the attention of the
readership, but perhaps it is possibly a
bit misleading as to the current opera-
bility of the system. Recently, several
members of the University of Texas as-
tronomy and physics departments, who
are participating in a SPIN evaluation
here, met to discuss performance. As
an astronomer (and a peculiar one at
that!), I expected my experience to be
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atypical. Much to my surprise, every
person present was as emphatic as was
I in their opinion that the AIP indexing
categories were either not adequately
designed or not being used completely
by the indexers. In addition, many
very important journals are being ig-
nored. For many of us, the SPIN sys-
tem has proved only an interesting ir-
relevance.

Because the indexing categories are
viewed as a flexible system, that part
of the problem will presumably im-
prove. To cite an example relevant to
my own situation, numerical integra-
tions of 11 particles are classed as "dy-
namics of stellar systems" (7.40.10.20)
if the author calls the particles "stars,"
but if he calls them "planets" they
must go under "classical mechanics of
discrete systems" (1.40.10). Much of
modern celestial mechanics, at least of
that part dealing with real objects in
the solar system, are not "classical me-
chanics" but may involve general rela-
tivity, non-rigid bodies, resisting fluid
medium, electrodynamics and/or a va-
riety of other phenomena that violate
the indexing. For consistency with
other categories, as well as for greater
utility in the system, there should be a
subcategory "dynamics" in both cate-
gory 7.20.30 (Planetary System) and
7.20.40 (Moon). My impression from
local discussions is that similar exam-
ples exist in many areas of the index
scheme.

The matter of journal coverage is
more difficult perhaps, because the
natural course of events is that AIP be-
gins by indexing AIP journals. Unfor-
tunately, it is exactly these same jour-
nals that are readily available to most
of us. It would be a much kinder ser-
vice if more emphasis were placed on
the more obscure or more specialized
journals that most of us are less likely
to check regularly ourselves. The fact
that Science is not indexed is no prob-
lem, but if something of interest to me
ever appears in Cosmic Electrodynam-
ics, I'll never know it. This is where
the SPIN system could be invaluable.

J. DERRAL MULHOIXAND
University of Texas

Austin, Texas

COMMENT FROM AIP: PACS was de-
signed as a compromise, both for use in
printed displays of the literature, such
as AIP's Current Physics Titles, Cur-
rent Physics Advance Abstracts, and
the various cumulative journal indexes,
and for use in conjunction with other
elements in SPIN tape searches. In
practice an average of about 2.5 PACS
numbers are assigned to any one arti-
cle, which is bound to give poor recall
when used in "AND" Boolean combi-

nations within a search algorithm using
PACS alone. The true value of SPIN
for retrieval emerges when, after a
broad search using PACS, more sophis-
ticated algorithms are then applied to
all the other data elements available
on SPIN, particularly the keywords.
No other tape service on the market
has as broad a selection of data ele-
ments available to the searcher as
SPIN.

As to the substance of PACS, we
agree, of course, that its present ver-
sion is not by any means satisfactory
for everyone's indexing needs. In par-
ticular, the astronomy-astrophysics
area is still in the zeroth approxima-
tion. We are grateful for specific
suggestions such as those offered by
Mulholland, and we plan to modify
PACS extensively in this area after
collecting further input through the
American Astronomical Society. The
1974 edition of PACS will already show
major changes in the areas of acoustics,
education, optics, instrumentation and
so on, in each case through the cooper-
ation of the editors of the relevant
journals and the member societies of
AIP. As Mulholland correctly points
out, a crucial aspect is how well the in-
dexing is done. The most beautiful set
of boxes is no good if articles are put
into the wrong boxes. The expense of
using professional indexers adds sub-
stantially to the cost of producing
SPIN and other products. Therefore,
we have opted for author-indexing fol-
lowed by professional review, and we
fully expect that as PACS gains accep-
tance and widespread use, the accura-
cy of indexing will increase.

What we are really saying is that the
usefulness and the use made of PACS
will very strongly depend on the inter-
est and support of the physics-astrono-
my community.

The question of journal coverage is
largely a matter of expense again. The
primary purpose of AIP's secondary-
information products is for current
awareness and not for comprehensive
retrospective searches. It has been
shown (for example, by A. Herschman,
PHYSICS TODAY, November 1971, page
23) that most citations in all physics
journals are to a small set of "core"
journals. We now cover about 70 of
these core journals and aim to expand
soon to about 100. Thereafter, the law
of diminishing returns rapidly takes
over. Our information Advisory Com-
mittee of distinguished physicists helps
us decide on the list of "core" journals.

Finally, it is perhaps worthwhile to
point out that our secondary informa-
tion products such as SPIN, CPT, and
so on, are not intended solely for physi-
cists or astronomers. We feel that
there is a substantial need for these
products in the wider technological
community, among those who use the
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harmonics?
power?
we have the answers
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on our
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Quadrupole optics and design criteria
are reduced to a single sheet, laminated
in plastic to stand up indefinitely, and
are available to you for the asking.

Prof. Harald Enge, who works with and
through I.C.I, has carefully and concise-
ly stated the criteria for quadrupole
specification and design in a manner
that is of great assistance to the scientist
and the engineer.

This is the first of a series of fact sheets
on accelerator magnets.

Check the facts . . . check with I.C.I.
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If we make just one more improvement
in this hardwired multichannel analyzer,

it won't be a multichannel analyzer any more.
(It will be a computer.! "^

This instrument—our ND 100—is the most powerful
hardwired analyzer ever made available commercially.
The only thing more sophisticated is a computer. (We
have these, too, but that's another story.) So, if you
have need for such power in a multichannel analyzer,
we urge you to evaluate the ND 100.

First, note the ND 100 display and realize that it
comes from a hardwired multichannel analyzer, not from
a computer-based system.

Until now, displays of this magnitude were found
only on computer-based analyzers. Now Nuclear Data's
new ND 100 hardwired analyzer gives you a continuous
alphanumeric display of elapsed time, total count,
marker position and content, and energy of selected
channels. This direct reading, flicker-free display
updates continually to show current experimental status
without interrupting acquisition. This is but one example
of the kind of advanced feature built into this
unusually flexible and capable new analyzer. Others are:

ND 100 is a complete multichannel analyzer,
including oscilloscope, ADC, preamplifier, and I/O
control in a single space-saving enclosure.

ND 100 has an NIM modular front end that can
accept any ADC or amplifier needed for any detector,
such as GeLi or Nal. In addition to Nuclear Data's 50 or
100 MHz ADC's, choose from Time of Flight, Dual
Parameter, Multiple ADC's, Multiple Input, Multi Channel
Scaling Modules, and others.

ND 100 has a completely solid state memory with
1K, 2K, or 4K memory capacity (field upgradeable)
providing 10'-1 counts per channel and two flag bits.

ND 100 has an exclusive photoprint readout that
sequentially displays up to 256 channels of data on
the oscilloscope in seconds for Polaroid film recording.
Nuclear Data, Inc.
Golf and Meacham Roads
Schaumburg, Illinois 60172
Tel: 312/885-4700

Nuclear Data, Inc.
Rose Industrial Estate
Cores End Road
Bourne End, Bucks.,
England, U.K.
Tel: 22733, 25357

ND 100 uses 2 markers for rapid assignment of any
number of Regions of Interest. Marker positioning is
controlled by individual directional controls with
variable marker speed.

ND 100 is available with energy calibration which
permits direct reading of energy levels in each channel
in alphanumeric characters.

Finally, a word about Nuclear Data and multi-
channel analyzers: we have built more of them now in
use throughout the world than any other manufacturer,
and virtually all of the significant advances in
multichannel analyzer technology are an outgrowth of
Nuclear Data research and development.

Now please contact your local Nuclear Data
representative or write us to learn about the many more
features of the ND 100. Thanks.

ND 100 display showing dual markers positioned on reference 32
Kev X-ray peak and 662 Kev Cesium 137 photopeak for energy
calibration.

Booths 70-72 Physics Show

Selektronik A/S
a subsidiary of
Nuclear Data, Inc.
Hammervej 3
2970 Horsholm,
Denmark
Tel: (01) 86 6275
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results of physics, who do not belong to
the "invisible colleges" and do not
have informative colleagues and gradu-
ate students nor familiarity with the
primary literature. If SPIN, and all
other products can be useful in this
way, they will in turn directly aid the
financial health of the physics commu-
nity.

S. SCHIMINOVICH
A. W. K. METZNER
Publications Division

American Institute of Physics

Ultrahigh fields
Your news story on ultrahigh field
magnets, "Hybrid Magnets Promise
High Field for Low Power" (October,
page 20), does not, in our opinion, fully
reflect today's state-of-the-art and, as
such, is possibly misleading to your
readers.

As a manufacturer of superconduct-
ing NbsSn material as well as super-
conducting magnets and magnet sys-
tems, our corporation is very involved
in the technology of ultrahigh magnetic
fields. For several years, the limit to
the magnetic field strength of super-
conducting magnets has been 150 kG.

I is Finally, in the summer of this year, a
significant breakthrough occurred
whereby the 150-kG barrier was deci-

fc sively penetrated, and a NbsSn magnet
it of 165 kG was successfully demon-

strated by Intermagnetics (see Octo-
i ber, page 34). Although this magnet
it has a bore of only 25.7 mm, the nature
S of the advance is such that the new de-

sign and material that enabled this
i breakthrough can almost certainly be

extended to much higher fields (using
VsGa superconductor) and to magnets

;• with a much larger bore.
With regard to your news report, we

take no exception to your discussion
that it is less expensive to produce
steady fields of 200-300 kG by placing
a small-bore, water-cooled magnet
within a large-bore superconducting
magnet rather than with a single
water-cooled magnet only, since the
field produced by the superconducting
magnet consumes no input power and
the field produced by the two magnets,
is, of course, additive. Thus with the
hybrid approach, fields in the range of
200-300 kG can be accomplished at a
power level of only about 5-10 mega-
watts, rather than the 20-30 megawatts
that would be required if a water-
cooled magnet only were used. In eco-
nomic terms the hybrid approach tran-
slates into a savings of at least
$1000 000-$3 000 000 in initial capital
expenditure, and hundreds of dollars
per hour in operating costs.

When you discuss the question of su-
perconducting magnets themselves,

however, your remarks seem to miss
the point. In mentioning the achieve-
ment of a 165-kG field at IGC, you fail
to take note that such a magnet facili-
ty has both an initial capital cost and
an operating cost of less than 10% of a
comparable water-cooled magnet; a
complete 165-kG superconducting
magnet facility costs about $100 000
while a comparable conventional facili-
ty is priced in excess of $1 500 000. An-
other important point is that this
breakthrough, coupled with new super-
conductive materials now available,
should shortly enable fields much high-
er than 165 kG to be achieved with su-
perconductors only, and that such a
superconducting magnet will reflect
even larger dollar savings when com-
pared either to a comparable hybrid
magnet or a conventional water-cooled
magnet.

Finally, you make a remark most
confusing to your readers when you
state that "a 165-kG superconducting
magnet with a 40-cm bore would be
very costly." This comment is not rel-
evant to any of the issues presented,
since a 165-kG magnet with a bore as
large as 40 cm is not required even if a
composite field as high as 300 kG is
sought in a small bore, water-cooled
insert magnet. Furthermore, while a
165-kG superconducting magnet with a
40-cm bore would indeed be very cost-
ly, your readers should know that such
a magnet would still cost only a small
fraction of a comparable water-cooled
magnet facility and would operate at
zero input power rather than at the
several tens of megawatts required by
such a water-cooled magnet.

Finally allow me to correct a small
error made in your reference to the
IGC magnet—its bore is 25.7 mm, not
20 mm as you state.

PAULS. SWARTZ
Intermagnetics General Corporation

Guilderland, New York

Reply to Soviet requests
I recently received a request from E.
M. Nadgornyi of the Institute for Solid
State Physics of the Academy of Sci-
ences of the USSR in Moscow for a
reprint of one of my papers as well as
for exact details of special search tech-
niques for digital computer simulation.

I hesitated to send the information
requested because of the recent in-
creased repression of Soviet advocates
of civil rights and of Soviet scientists
who have applied for permission to em-
igrate to Israel and decided to adopt a
different approach in sending the re-
quested information in this instance.

I informed Nadgornyi that while I
personally favor cooperation, collabora-
tion and dissemination of information
between scientists of all countries, I
cannot condone the official attitudes of
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AMPLIFIERS
Covering the frequency spectrum of 10
kHz to 560 MHz, ENI offers a full line of
solid state power amplifier models with
outputs ranging from 300 milliwatts to

more than 1000 watts.
Capable of being driven by virtually any
signal generator, frequency synthesizer
or sweeper, ENI amplifiers are versatile

and flexible sources of power for a wide
variety of applications.
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these highly linear units will amplify
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deliver their rated power to any load

regardless of match. ENI units are
designed to internally absorb reflected
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Write to us for a copy of our complete

catalog of amplifiers and power
multicouplers.
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Flat 27 dB gain 2 MHz to 500 MHz
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Thin film construction
8dB noise figure
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40 WATT/MODEL 240L
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coverage
• More than 40w linear

power output
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output
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• Metered output
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• 20 Watts power
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• Class A
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105MHz coverage
• More than 100w

linear output
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