
SEARCH AND DISCOVERY

unit of "polywater" is a very strong
(60-100 kilocalories/mole) three-cen-
ter O-H-0 bond. The distance be-
tween oxygen atoms is estimated as
0.23 nanometers and the O-H distance
as approximately 0.115 nm. Normal
water has a hydrogen-bond energy of
4 kcal./mole and an oxygen-oxygen
distance of 0.28 nm.

Two structures are proposed for
polywater, both held together by de-
localized three-center bonds (in which
the electron wave function is spread
over three atoms). One of the struc-
tures is a planar or puckered layer
of hexagons. Each layer is nega-
tively charged and is held to adjoining
layers by protons or cations or hy-
dronium ions (HSO +) .

The second structure is a highly
branched polymer chain; a high de-
gree of branching accounts for the rel-
atively few normal OH groups. The
experimenters also considered a tetra-
hedral structure because quartz is te-
trahedral. But according to Lippin-
cott's group, if polywater were tetra-
hedral it would form from either nor-
mal water or one of the dense forms of
ice; no one has ever observed this.

POLYWATER MAGNIFIED 80 times
shows birefringence (white areas).
Dark spots are voids in the material,
which was dropped onto a surface from
a capillary. (Lines are from the micro-
scope eyepiece).

Although one crystallographer
considers polywater work "the most
exciting since noble-gas compounds
were produced," others are reserving
their judgment. A leading chemical
physicist who has studied water for
many years told PHYSICS TODAY he was
not convinced that the group was
studying pure water; he felt silicate

impurities might have been absorbed
in preparation. Although, the spectra
did not show such impurities, he
noted that it is difficult to obtain spec-
tra of amorphous substances. Two
groups that have been trying to pre-
pare anomalous water criticized the
lack of details reported on the prepara-
tion. Both thought that because no
capillary had been used to prepare
more than one sample of water, this
suggested that the capillary surface
gave up something to the water.
When we asked Lippincott about this
objection, he replied that the pro-
cedure in question had been experi-
mentally convenient and that he saw
no reason why a given capillary could
not be used repeatedly. -MSR
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CERN Storage Rings in Two Years: Experimenters are Making Plans

"Physics at 1500 GeV" was the title of
a recent Princeton conference; it con-
sidered possibilities for American par-
ticipation in experiments at the CERN
Intersecting Storage Rings. When the
ISR is finished (in mid-1971, accord-
ing to schedule) 28-GeV protons will
collide with 28-GeV protons; this reac-
tion is equivalent to 1500-1700-GeV
protons hitting a stationary target.

Victor Weisskopf, who was director-
general at CERN when the ISR was
proposed, said in his talk that he had
trouble pushing the ISR at CERN be-
cause Brookhaven was opposed to it.
"The fact that the US did not do it
[build an ISR] is just what the doctor
ordered for Western European physics
. . .The mistake of Brookhaven was a
tremendous advantage to Europe."

The ISR consists of two nearly con-
centric rings of magnets (300 meters
in diameter), which intersect at
15-deg angles in eight places; two of
the eight interaction regions will have
experimental halls built around them.
Protons are accelerated to 28 GeV in
the proton synchrotron, ejected by a
fast-ejection system into a transfer
channel and guided toward the ISR,

DETAIL OF RING CONSTRUCTION. Experimental Hall II is in background; »|
has flexible shielding arrangements that can be readily adapted to different requ
ments. Inside width of the ring tunnel is 15 meters; inside height is 6.5 meters. Soin
of the 1 million tons of rock and soil removed during the year-long excavation ot
ring will cover it with about 4 meters of shielding.

62 • SEPTEMBER 1969 • PHYSICS TODAY



CERN PHOTOS

PREFABRICATION SHOP (color).
Here are made the 50-60-ton blocks of
reinforced concrete that make up the
ISR tunnel. A partly completed section
of the tunnel is in the background. The
shop moves around the ring at 15 meters
per week as construction progresses.
Nearly three quarters of the ring tun-
nel has walls and roof assembled out
of prefabricated concrete. The shop
consists of forms for casting the con-
crete pieces, a steam curing plant and
a gantry crane that spans the tunnel.

STORAGE-RING SITE (top left). The
two experimental halls being built around
the interaction regions (II and 14) are
at upper and lower right respectively.
Between the two are two ring octants
already occupied. The 28-GeV proton
synchrotron is in the upper righthand
corner of the photo.

MAGNET ASSEMBLY SHOP (center)
in west experimental hall. Coils are
stored in foreground. Main magnets
have C-shaped steel cores with excita-
tion coils around the two poles. Units
are assembled from cores and girders
and aligned by four posts. At rear, coils
are being mounted on magnet units.

MEASURING BENCH (bottom). Each
magnet unit can be positioned to an ac-
curacy of 0.1 mm. (All photos were
taken in April and May).
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A BRUKER SPECTROMETER
IS OBEDIENT

Our variable frequency pulsed spectrometer, the B-KR
322s, will do whatever you tell it to do. Select any fre-
quency between 4 MHz and 62 MHz and it stays selected.
Stability is better than 108 thanks to our quartz based fre-
quency synthesizer, adjustable in 20 Hz steps with 1 Hz
steps optional. An interpolation stage is included. All time
intervals in the multitude of possible pulse programs are
taken digitally from the synthesizer so that all measure-
ment times are ultra stable and highly accurate.

In the B-KR 322s stability is not obtained at the expense
of flexibility. It has four independent pulse channels, all
of which are plug-in units and are easily interchangeable
so that new or unusual pulse programs can be imple-
mented.

All well known pulsed spectroscopy measurements are
executable by dialing the program selector switch.

Diffusion and fast reaction processes can be investi-
gated, as well as, T. and T2 in gases, liquids and solids.

The Waugh Sequence is also available.

Both diode and phase sensitive detection are included
with special units available for further signal processing
— units such as a "Box Car" integrator or a time averag-
ing computer.

Other accessories include three types of probe heads
for measurements at liquid helium temperature to 1000°C,
pulsed gradient units for self-diffusion coefficient meas-
urements, temperature control units, relaxation time
counter, and double resonance transmitters. In addition,
BRUKER makes matching magnets and power supplies.

Many people talk about ultra-stable variable frequency pulsed spectrometers. Bruker makes them.

TO LEARN MORE ABOUT THE NEW B-KR 322s, WRITE OR CALL, TODAY -

B R U K E R S C I E N T I F I C . I N C . CR0SS
 WESTCHESTER INDUSTRIAL PARK

ONE WESTCHESTER PLAZA
ELMSFORD, NEW YORK 10523 / (914) 592-5470

FOR MORE DATA SEE OUR REPRESENTATIVE AT E.A.S. BOOTH #67-68.
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200 meters away. At a fork in the
channel a bending magnet switches
the protons to one ring or the other.

About 400 successive synchrotron
pulses will be stacked in the ISR until
full intensity is reached—4 X 1014

protons (equivalent to a circulating
current in each ring of about 20 am-
peres). Filling is expected to take an
hour; when synchrotron improvements
are finished, filling may take only five
minutes. Momentum spread across
the beam is expected to be 29r.

Franco Bonaudi, who is in charge of
ISR construction, said in his talk that
the ring will be complete this month.
Half the magnet blocks are on site; the
remainder are expected by the middle
of 1970. First injection tests are
scheduled toward the end of that year.

Americans are involved in three ex-
perimental proposals being considered
by CERN: Alan Krisch (University of
Michigan) and Giorgio Giacomelli
(University of Bologna) propose to
look for all reactions in which one or
more pions are produced. Rodney
Cool (Brookhaven), Leon Lederman
(Columbia), Luigi DiLella and Emi-
lio Zavattini (CERN) want to search
for large-mass particles decaying into
electron-positron pairs. Gerard K. O'-
Neill (Princeton) proposed a system
for the study of forward-angle scat-

It tering processes.

I German National Magnet Lab
I Will Have 5-MW Capacity

f| A West German National Magnet Lab-
* oratory is under construction at the

Technical University of Braunschweig.
The lab, which is scheduled for com-
pletion by the fall of 1970, will have
four water-cooled Bitter magnets.
The field strength available is expected
to be at least 175 kilogauss and may
be as high as 200 kG. Power for the
magnets will be supplied by a 5-mega-
watt rectifying plant fed from the lo-
cal ac network and delivering up to
500 volts dc. According to Edward
Justi at Braunschweig this rectifying

$$ plant is believed to be the first of its
0*kind, avoiding all rotating machinery.

It uses silicon rectifiers, thyris-
tors and several thousand transistors
in a Darlington cascade to keep the
current constant to 1 part in 10r>.

The Volkswagenwerk Foundation
lias given $1.25 million towards the
laboratory and will give an additional
$300 000 for five-years' running.

Funds for the laboratory building
came from the local government.

The Francis Bitter National Magnet
Laboratory at the Massachusetts Insti-
tute of Technology has produced the
world's largest continuous magnetic
field, 226 kG in air, and has a 10-MW
power supply. At Nijmegen in Hol-
land a laboratory that is expected to
produce a 150-kG field is almost com-
plete. It may in the future produce
300 kG. Other high-field facilities
include Oxford with 125 kG, the Roy-
al Radar Establishment with 150 kG
and the Lebedev Institute in Moscow
with 9 MW and 175 kG. Funds have
been obtained to increase the power
of the laboratory at Grenoble, France
from 2 MW to 10 MW.

Apollo 11 Success Brings
Astronomy Down to Earth

With the success of the Apollo 11
moon walk, astronomy truly becomes
a laboratory science. Observers can
now hold an astronomical chunk in
their own hands and can assault it
with a wide range of standard terres-
trial techniques. And from the moon
itself a seismometer and reflector re-
port on moonquakes and earth-moon
distances.

Two devices make up the Early
Apollo Scientific Experiments Payload
(EASEP); the Laser Ranging Retro-
Reflector (LRRR) and the Passive
Seismic Experiment Package (PSEP).
The retroreflector, which sends light
directly back to its source, is an
1800-cm2 array of 100 hollow prisms,
each corner-cut from a cube of fused
silica.

Carroll Alley of the University of
Maryland heads the group that de-
signed the reflector. By aiming Q-
switched ruby-laser signals at the re-
flector and timing the beam's round
trip, the group expects to measure the
earth-moon distance to within 15 cm.
Anyone with the proper ground equip-
ment can use the retroreflector.

The LRRR permits a comparison of
general relativity and Brans-Dicke
theory, which says that the gravita-
tional coupling constant changes with
time. Measurements carried out over
several years will test this contention
and provide information on mascons,
continental drift and the wobbling of
the earth on its axis.

The solar-powered seismometer was
designed by Gary Latham of the
Lamont-Doherty Geological Observa-
tory at Columbia. He, along with

GUARANTEED
ONE YEAR

ULTRA LOW INDUCTANCE
ENERGY STORAGE
CAPACITORS

For laser, simulation
and spark discharge
technology...

FAST DISCHARGE
E-Type capacitors feature fast
discharge and are designed
for quantum electronics in
the scientific and industrial
optical community.

3 STANDARD STYLES
EA 1 nanohenry or less

inductance
EB (very high energy) between

1 and 10 nanohenrys
EC specifically designed for

organic dye and liquid
lasers

Ring frequency is measured on
every unit — tested 1 minute at
twice rated voltage.
E-Type series guaranteed 1 year
up to 85°C at up to 100 pps.
A complete line of High Voltage
DC Filter, CP70 Type, Pulse and
RF Capacitors • Pulse Forming
Networks • Modular Power Sup-
plies • Special Charging Power
Supplies.
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PRODUCTS
CORPORATION

Box 997, Brooksville, Florida
Phone: 904-796-3562
California: 213-277-2050
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