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vides aberration-free transverse deflec-
tions. The deflectors are powered
from permanent-magnet focused klys-
trons capable of delivering 20 MW mn
pulses ol 5 microseconds when trig-
gered at the repetition rate of the al-
ternating gradient synchrotron. The
operating frequency ol the rf source 15
2.865 GHaz,
locked source with
For good particle separation, the am-

plitude and phase of the deflecting

generated by a phiase-

quartz stability,

high degree of accuracy, and to
achieve this, many servo loops are
incorporated in the equipment. Never-
theless, Brookhaven people say, the
operation proved to be simple and re-
liable.

The separator was designed and de-
veloped by Harold Hahn and Henry
Halama of the BNL Accelerator De-
partment. The beam design was car-
ried out by Horst Foelsche of BNL
and Jack Sandweiss and foseph Lach

vl fields must be held constant to a of Yale.
We are offering a complete abstract file
and abstracting service in the field of
gaseous opacities. The abstract provided
does not merely consist of a repetition
of the author’s abstract. Rather. the

It's a spark, it's a pop, i's a neutrino

An underground cosmicray neutrinos  counters with directional properties.

serious attempt is made to provide as

much information from a given article

as is possible and useful to the user.

information which. in most cases. will
preclude the necessity of reference to
the article itself. Whether it be the di-
mensions of a Franck-Condon array,
the particular spectral region covered
by a photoionization experiment or the
number of shifted lines studied in a
particular band, the information is there
and immediately available to you. The
file has been divided into twelve cate-
gories:
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At present. there are some sixteen
hundred cards in the file with new
cards being added at the rate of fifty to
one hundred per month, Purchase of a
file entitles the buyer to the service for
one year. In addition, should he allow
his subscription to expire. he will con-
tinue to receive those cards covering
publications dated prior to expiration.
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detector is expected (o start operation
sometime this summer in a4 mine near
the University of Urtah. The installa-
tion, an array ol counters 6 < 12 X
10 meters, will actually count muons
produced by interaction ol neutrinos
with the surrounding rock. The setup
mMuons coming

is  biassed 1o [favor

from below the horizon so as to

screen out muons lrom  cosmic  or

other terrestrial sources. It will be

used lor investigations in neutrino
astronomy.
At the

series ol four water-alled Cerenkoy

heart of the deviee 15 a

WATER-FILLE
CERENKOV COUNTERS

LIGHT COLLEGTORS
ON VERTICAL SURFAGES

KEY

These are 1 x 6 % 10 meter tanks,
two ol whose vertcal surfaces are
lined with 113 light collectors each.
The light collectors gather Cerenkoy
light produced by muons travelling
transversely.  The light collectors
then trigger specially designed cylin-
drical spark counters.

The spark counters resemble giant
Geiger tubes 15 em in diameter and
10 meters long and have very thin
(about 0.08 cm diameter) wires
running along their axes. Fillings of
50 cm of argon and 25 cm of ethylene
insure that the discharges, when the

CYLINDRICAL
SPARK COUNTERS

NEUTRINO TELESCOPE arrangement at University of Utah
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These flanges are made to meet

ultra high vacuum specifications.
Both are made from 304 stainless
steel. They are interchangeable.

VARIAN

MADE IN USA

Yet, the one on the left is better.

Why?

It's a Varian ConFlat® Flange. Completely leak-
proof, bakeable to 500°C, brazeable to 920°C,
(which is, after all, what you're looking for in a
flange).

In normal stainless steel, there are often im-
perfections which can cause microscopic leak
Paths clear through the metal. Usually, these im-
perfections are too minute to be detected be-
cause they become filled with oils or cleaning sol-
vents. But, under even a mild bake, they show up.

Varian believes you should never have to
worry about leaky flanges, so we do all the wor-
rying for you.

To begin with, we select special stainless
steel melts.

Billet and bar samples are sent to us for ma-
chining, polishing, etching, inspection, clean-
ing, heating, and leak-checking before the ma-
terial is accepted.

Only the billets meeting Varian's standards
are forged (by a proprietary process) into blanks
to be made into ConFlat flanges.

This attention to detail is a part of every
Varian component, including viewing ports,
feedthroughs, valves, and fittings. It's just an-
other reason why the name Varian stands for
the very finest vacuum products available.

Next time you need components for your vac-
uum system, all you need remember is Varian.
We've remembered everything else.

Write for data and technical reprints on ConFlat Flanges.
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varian
vacuum
division

palo alto/calif.
varian s.p.a./turin/italy
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These portable oscillographs
will save you valuable lab/field time

For maximum resolution of traces rep-
resenting extremely small variations in
the dc to 30 cps parameter being meas-
ured, the Sanborn 7701A single-channel
oscillograph combines every time-proven
advantage of reliable, heated stylus,
rectangular-coordinate recording with
the wide adaptability of plug-in signal
conditioners of your choice (now 6
Sanborn types to choose from). Chart
speeds pushbutton-selected, 0.5 mm/
sec to 50 mm/sec; at min. speed, over
30 hours of continuous recording are
possible. Basic system, completely por-
table in 12”7 x 10” x 18” case, $1,075;
interchangeable preamps from $75 to
$600.

When two conditions must be measured
simultaneously — in the millivolt to 500
volt range, or as low as 10 uv from AC-
excited transducers — the 320/321/322

HEWLETT
PACKARD |
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family of portable recorders offers de-
125 cps response, individual-channel
Range, Gain, Function, Stylus Heat and
Position controls, 0.25 div. max. non-
linearity, four pushbutton chart speeds,
low drift and high gain stability. Model
320 designed for general-purpose dc
to 125 cps recording, has 0.5 mv/mm
max. sensitivity, floating input; price
$1650. Model 321 carrier-type with
built-in oscillator for ac transducer ex-
citation, 10 uv/mm sensitivity; price
$1650. Model 322 for general purpose
dc-125 cps recording, 10 mv/mm sensi-
tivity; differential, balanced, high im-
pedance input; price $1395. Each system
occupies only one cubic foot, may be
used in portable case or rack-mounted.
Call your local Hewlett-Packard/Sanborn field
engineering office now for complete specifications
or application assistance — or write: Sanborn

Division, Hewlett-Packard Company, 175 Wyman
Street, Waltham, Mass. 02154

SANBORN
DIVISION

devices are triggered, are sharply Io-
mstead  of
the length of the

calized spikes
sheaths

wires as in conventional Geiger tubes,

corona
running

Actual detection ol the sparks is done
acoustically by llli[l'(’[}llullt‘.‘i placed
inside the tubes. Acoustical ranging
allows the location of the sparks along
the 10-meter wires to be determined
+3 mm, and

the system is capable of recording sey-

with a precision of
eral s]);u'ks on each wire at the same
time. By recording pulses [rom op-
posite sides ol each tank separately,
the sense ol motion ol the muons can
be determined.

Between each pair of tanks and
their associated counters are arrays
of magnetized iron plates, 6 meters
high, 114 meters wide and about 34
of a meter thick. Adjacent plates are
joined to form a continuous magnetic
circuit, and each plate will be wound
with coils vielding a magnetic field
of about 16000 gauss. This arrange-
ment will measure the energy of mu-
ons between 2 and 100 GeV. A meas-
urement of the secondary muon energy
spectrum is believed to be essential o
the understanding of muon interac-
tions above 10 GeV,

The whole assembly will be located
underground at about 1500 meters
water equivalent, where the expected
Aux of background muons through its
aperture is expected to be still as large
as 10% per year. However, the designiers
claim that the sense of travel of a
high-energy from a neu-
trino interaction can be unambigu-
(in the most favor-

secondary

ously determined
able case by four Cerenkov measure-
three time-of-fight meas-
therefore upward-
going muons should furnish a hack-
ground-free signal despite the shallow
depth. Neutrinos interacting within
the chamber should also be easy 10
identify, they say. The counting rate
ol the wanted (sub-horizontal) muons
is expected to be about 25 per year.
Members of the Utah physics de
partment who are engaged in the
work are J. W. Keuffel, H. E. Berge
son, and R. O. Stenerson. They are
assisted by about eight graduate stu:
dents and about 30 undergraduates.
The project is supported by granis
totalling $910 000 from the National
Science Foundation. O

ments and
urements), and



