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NAL 15-FOOT BUBBLE CHAMBER COMMISSIONED
The largest liquid hydrogen bubble chamber in the
world was successfully operated for the first time at
5:15p.m., Saturday, September 29, at the National Accelerator Laboratory. Tracks of particles using the NAL
Main Accelerator were photographed as they traveled
through the liquid hydrogen of the NAL 15-Foot Chamber.
The new Chamber is located at the end of the NAL Neutrino
Experimental Line.
The event marked the successful completion of three
years of effort by one of the Laboratory's most dedicated
teams. The highly-skilled group had worked round the
clock for several days to fill the Chamber with liquid
hydrogen. As the Chamber slowly filled, it was possible
to look down, with the aid of a periscope, into the pool
of colorless, very cold liquid, boiling near absolute
zero temperature (-423° F).

... First tracks in NAL 15-Foot
Chamber ...

In operation, the Bubble Chamber is somewhat analogous
to an ordinary gasoline engine. A gigantic piston six
feet across keeps the liquid hydrogen under pressure. At
a signal from the Control Room, the piston drops more than
four inches in about 60/1000ths of a second, lowering the
pressure on the Chamber and expanding the liquid. The
noise of the expansion reverberates through the building
housing the Chamber, like a powerful rendition of the
anvil chorus. The effect of the expansion is similar to
shaking a soft drink; bubbles appear in many places, but
they also make the paths of the particles which have
passed through the Chamber visible.
Expansions were begun very carefully when the Chamber
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motions of only a small fraction of an inch were used.
The system was watched carefully for any small motions
that might indica't e a misalignment. Gradually, as confidence built in the system, the piston stroke was increased.
Right at the predicted stroke length, particle tracks
became visible in the liquid, thereby signaling the successful commissioning of the NAL 15-Foot Bubble Chamber.
The Bubble Chamber Group has been led by Dr. William
Fowler, one of the leading bubble chamber authorities in
the world. Prior to joining the staff at NAL, Dr. Fowler
had been a central figure in the very successful bubble
chamber team at Brookhaven National Laboratory. Also
playing a key role in the design and construction of the
NAL Chamber have been scientists R. Huson, H. Kautsky,
G. Mulholland, and W. Smart. They brought together at
NAL an outstanding team of technicians and scientists,
many with years of bubble chamber experience, for the
(Continued on Page 2)

... Chamber piston as seen on screen
in Control Room . ..

NAL 15-FOOT CHAMBER (Continued)
The Chamber and How It Grew .. .

complex and painstaking assembly and testing of the 15Foot Chamber.
A crew of 27 employees will be responsible for operation of the Chamber. They include engineers F. Bellinger,
D. Curtice, and J.B. Stoffel; engineering aides and technical specialists, A. Newman, W. Noe, C.B. Pallaver, and~
Thorkelsen. Technicians in this phase of 15-Foot operation are: R. Ahlman, G. Athanasiou, E. Beck, A. Coleman,
J. Colvin, R. Davis, M. Diveley, R. Ferry, J. Foglesong
G. Gadow, S. Johnston, J. Kilmer, C. McNeal, C. Pitts,
G. Simon, R. Stoever, R. Thompson, S. Tonkin, J, White,
and J. Woodworth.

.. . March, 1971 ...

Another crew will be responsible for research and development. This group includes engineers H.K. Feng, ~
Kula, and M.W. Morgan. J.W. Thompson is technical
specialist for this phase; C. Mangene and L. Robinson,
technicians; designers are L. Mapalo, A. Skraboly, and
H. Stapay.
The 15-Foot Chamber is greatly aided by an office
staff headed by E. Renaud, and including D. Augustine,
N. Johnson, and M. Richardson.

... March, 1972, the superconducting
magnet •..

Also deeply involved in the Bubble Chamber effort has
been the NAL Machine Shop. L. Chipless and Bob Jackson
contributed to the final stretch effort. J. Ramus and
S. Alexander of the Machine Shop are now permanently
stationed in the Assembly Building of the Bubble Chamber
Area.
Bubble chambers were first invented by Donald Glaser
of the University of Michigan in 1952. The bubble chamber
method, with its accompanying photographs allows detailed,
careful analysis of the events which occur when subnuclear particles interact. Glaser, now primarily interested in biophysics, was awarded the Nobel prize in 1960
for his invention. Much of the present form of bubble
chambers was developed by the Lawrence Radiation Laboratory at the University of California for which Professor
Luis Alvarez was awarded the Nobel Prize in 1968.

•.. June, 1972, internal piping ...

Over the years, bubble chambers have grown enormously
in size and effectiveness. Roughly half of the discoveries in sub-nuclear physics have come from bubble
chambers. The discovery of the omega minus particle in
a bubble chamber at the Brookhaven National Laboratory
chamber was a particularly famous example. The omega
minus particle completed a "missing link" in the subnuclear zoo, an9 allowed confirmation of the present day
particle classification scheme.
University physics departments have found research
with bubble chamber photographs to be particularly useful
to them because the analysis of the photos could proceed
as time permitted on equipment that was readily available
at university laboratories . At NAL, study of both the
15-Foot and the 30-Inch Bubble Chamber film is aided by
the Film Analysis Facility presently located at 34 Shabbona.

•.• September 29, 1973, in operation ...

The 15-Foot Bubble Chamber Group reached a major mile(Continued on Page 3)

stone on October 26, 1972 when it successfully tested
the 150-ton circular superconducting magnet which
surrounds the Chamber. The magnet, which produces a
magnetic field of 30 kilogauss, was a significant
development in itself, a joint project between NAL staff
and a group from the Argonne National Laboratory. The
magnet was not operated as part of last Saturday's
test. The expansion system was also a joint project
between NAL staff and a group from the Stanford Linear
Accelerator Center, Palo Alto, California. The collaboration and cooperation between the national
laboratories contributed significantly to the success
of the NAL 15-Foot Bubble Chamber. This cooperation
will certainly prove valuable in future projects.
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The next phase of reaching routine operation with
the 15-Foot Chamber will be to add the operation of
the magnet to the sequence. The magnet serves to bend
the particles as they come racing through the hydrogen;
they can then be more clearly distinguished, identified, and studied.
The successful expansion of the Bubble Chamber
followed by less than a week the first pulsing of the
NAL neutrino horn on Saturday, September 22 at 9:30 p.m.
Within minutes, the system was operating at the full
design value of 150,000 amperes. The system operated
over the weekend with only minor interruptions accumulating 12,000 pulses by Monday morning. The horn gives
the Neutrino Line greatly enlarged focusing power,
allowing a well defined beam of neutrinos to continue
down the Neutrino Line. The first tests included operating the full pulsed power supply, the current polarity
reversal switch, the complicated three-plate current
transmission line, and the neutrino horn itself.
The success of the first trial attests to the quality
of the design and workmanship carried out by another
"NAL Team" as well as to their tenacity in meeting difficult construction deadlines. Frank Nezrick headed the
Horn project. Russ Winje, with the help of the Neutrino
Section technicians, contributed a pulsed power supply
of great flexibility and versatility. Glen Lee, with
the help of Main Accelerator draftsmen, supervised the
design of the mechanical elements of the horn system.
Luther Hardy and the Hi-Rise Machine Shop solved the
unusual construction problems of the Horn system with
the interesting twisted bars that have been seen in the
Hi-Rise for the last weeks. Jack Lindberg, John Simon
and the target handling group mounted the horn components
and produced an operational horn trainload. Frank Krzich
and his colleagues produced a pulsed water cooling system which is but a fraction of the size of comparable
systems at other laboratories.
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(Photo of internal piping taken by Argonne National
Laboratory photographers. All others by NAL photographers, Tony Frelo and Tim Fielding.)

... Ralph Ovitt, Machine Shop,
part of Neutrino Horn ...

IN MEMORIAM
DONALD JENSEN FOX
Donald Jensen Fox was killed Sunday evening,
September 30, when he was struck by a car as he
rode his bicycle from the National Accelerator
Laboratory to his home in North Aurora. He was a
member of the group of collaborators in the deep
inelastic muon scattering experiment (No. 26) in
the NAL Muon Area.
Dr. Fox was born in Phoenix, Arizona where he
graduated at the top of his high school class in
. .. Donald Jensen Fox ...
1961. Four years later he completed his baccalaureate summa cum laude, majoring in physics, at
Pomona College, Claremont, California. He was elected to Phi Beta Kappa.
He studied at the Massachusetts Institute of Technology from 1965-1971 and
received his doctorate in high energy physics from MIT. Dr. Fox joined the
Michigan State University physics department staff in 1971 as a Research
Instructor and had been at the National Accelerator Laboratory since 1971
as one of the Michigan State staff in residence at NAL.
Dr. K. Wendell Chen, co-spokesman for Experiment 26, expressed the
feelings of Dr. Fox's colleagues: "He was an extremely intense person, virtually tireless. He won gradually the admiration of the entire Experiment
26 group by virtue of his endless zeal and dedication. His unexpected death
is a loss, not just to the Michigan State group, but also to the entire
collaboration. We will all feel his loss in the coming months."
Dr. Fox is survived by his mother Mrs. Donald (Margaret) Fox who resides
in Phoenix, Arizona, and a sister, Mrs. Steven (Lynne) Thomson of Sacramento!
California.
(Photo courtesy Elgin Courier-News)
CLASSIFIED ADS
FOR SALE - 1964 Pontiac Station Wagon w/new tires & brake job in last 6 months.
tation, $150. Call John R. Frazier, Ext. 3572 or 232-4711.
FOR SALE - 1962 Ford Galaxie V8, p/s/b/windows, rebuilt auto-trans, $200.
3073 or 377-0237.
FOR SALE - Sears Air Conditioner, 6000 BTU-115 volt, 3-speed, $85 or offer.
stroller-car bed, $30. Call David Saxon, Ext. 3187 or 231-7044.

Good transpor-

Call Bill Noe, Ext.
Also, baby carriage-

FOR SALE - Rug w/pad, 14~' X 18' burnt orange color, $65; a double bed frame, $15; a Massage Therapy, (eves. by appt; and a 3 drawer student's desk-$15. Call M. Kampikas, Ext. 3377 or 879-1712.
FOR SALE - Airequipt, Model 125 slide projecter w/six circular magazines holding 100 slides each,
$20. Call John Urish, Ext. 3255 or 393-2138.
FOR SALE - $1.00 buys a chance ticket, trip for two to Las Vegas or $300 credit on trip of your
choice. Benefit, Business & Professional Women's Scholarship fund. Call M. Pearson, Ext. 3351.
FOR SALE- Irish Setter puppies, A.K.C. regis., reasonable, 10 wks. old. Call Earl Zick, Ext.
3414 or 897-5995.
WANTED - 2 GS79X15 tires in gd. cond.
WANTED - A used piano.

Cali Bud Hamm, Ext. 3575.

Call Bob Roberts, Ext. 3363 or page call #103.

FOR SALE - 1957 Thunderbird. Has overdrive, leather upholstery, all original, mint condit i on,
black convertible. Call Sal Cuomo, Ext. 3402.
FOR SALE - 1970 Fiat 124 Sport Coupe, steel-belted radials, excel. running condition, $1300 f irm.
Contact Rene Donaldson, Ext. 3278 or 393-2163.
FOR SALE - 1966 Dodge Monaco, 4 doors, p/s/b, $500. Call A. Zylberstein, Ext. 3147 or 665-5616.
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