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Synchrotron Ded

UNDER UPPER ALUMNI: Artist's cutaway sketch shows the Robert R. Wilson Synchrotron. The half
mile long circular tunnel contains the magnet ring. a major component of the synchrotron. The straight
tunnel is used for easy access to portions of the circular tunnel and leads to an exit on the main campus.

The ring is 43 feet below ground level

Synchrotron Most Costly Project
For National Science Foundation

By MARK D. GOLDMAN

Leland J. Hayworth, director
of the National Science
Foundation, will help dedicate
today Cornell’s new, $11,298,000
synchrotron. In doing he will
be putting the symbolic finishing
touches on the largest single
project ever funded by NSF and
the most . imposing of the
multitude of government
financed research ventures
which extend throughout the
University’s operations.

The NSF is a federally created
organization which, according to
s brochure, was created to
“initiate and support programs
designed to strengthen scientific
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The Wilson Synchrotron
was funded not a minute too
late according to Prof. Boyce
McDaniel, synchrotron
director. If the University
tried to get needed funds now
for the synchrotron, ““it would
be hopeless” in McDaniel's
words  because of the
financial situation in
‘Washington.

R

research and education in the
sciences."

In the fiscal year ending June
1967 Cornell received nearly $30
million in outside money, most
of it from the federal
government, for sponsored
research projects. This figure
does mnot include construction
costs or training costs, but
merely indicates the amount of
money expended on the research
itself

In the case of the new
synchrotron, though the
structure cost over $11 million to
build, NSF has pledged,
according to Thomas R. Rogers,
Director of the Office of
Sponsored Research, to
contribute “about $2 million a
year” to underwrite the cost of
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operating the electron accelerator. im|

Rodney Dennis, associate
director of Rogers’ office, added
that the only condition which the
government imposed upon the
University in return for the
money granted is that ‘‘Cornell
must carry on the training of
graduate students in the area of
particle physics for the next 20
years."”

NSF is the single largest
contributor to the University's
sponsored research programs. In
addition to the construction and
operation of the synchrotron,
this government agency is
vitally involved in the $4 million
renovation of Baker Laboratory,
played a part in the development
of the Materials Science Center,
maost of which is located in Clark
Hall, and is making some
contribution to the construetion
of the new Social Sciences
building

Another big contributor to
Cornell research is the
Department of Defense. It is
responsible for the financing of
the construction and operation of
the radio telescope in Arecibo,
Puerto Rico

When asked if Cornell in any
way favored the development of
research projects in specific
areas Rogers replied, ‘“There is
no such thing as a University
priority ... As far as federal
funds are concerned anyone (on
the faculty) is free to apply. We
try to get them what they want.”

He did concede, however, that
“‘most of the money is going into
the ‘hard sciences.” "

A breakdown of the total
research expenditures reveals
that the humanities receive less
than one percent of the total
funds allotted. The social
sciences get slightly more than
eight percent. Engineering, the
physical sciences, and medicine
together account for over 60
percent of the funds expended

But Rogers asserted that this

ce was the result “‘of
priorities established by outside
agencies.”

He noted that all the money
was going into activities related
to graduate school activities.
“But,” he added, ‘‘all the
research conducted here is}
academically related. Even if it
is connected directly to the grad
schools alone, we feel that a good
graduate school program will
enhance undergraduate
education.”

ication Today
- Cornell Machine

World’s Largest

By MATTHEW FEINSTEIN
and SAM PIZZIGATI
The Robert Rathbun Wilson electron synchrotron, the
largest and most powerful in the world, will be formally

dedicated here today.

The $12 million machine has been operating at full energy,
10 billion electron volts (Gevs), since March 5.

The dedication will take place at 4:45 p.m. and will be
followed by a reception and dinner.

During the day informal seminars will be held for the
exchange of information among the many scientists who have

gathered for the ceremony.

The machine’s godfather, Robert R. Wilson, director of the
Laboratory of Nuclear Studies here from 1947 to 1967, will be
here from Weston, Ill., where he is working on the

construction of the Federal
accelerator.

government's 200 Gev proton

Joining him will be Prof. Boyce D. McDaniel, present
director of the Laboratory of Nuclear Studies and head of the

synchrotron’s experimental

program and Leland J.

Hayworth, director of the National Science Foundation.

Dr. Maury Tigner, senior
research associate in nuclear
studies, and experiment
schedule maker for the
synchrotron, Prof. Donald
Edwards, physics, Prof.
Raphael Littauer, physics, as
well as other professors in
the Cornell community who
have helped during the
synchrotron’s development,
will also be present.

Among the many other
guests will be President
James Perkins and members
of the Board of Trustees and
the Cornell University
Council.

Of nearly the dozen other
synchrotrons of at least one Gev
in the world today, only four
approach the strength of the
Cornell machine. The United
States, at Cambridge, Mass.,

a ‘sledgehammer’

Synchrotron Physic’s Future

DR. MAURY TIGNER
Schedule Maker

England, Germany and the
Soviet Union each have one of
these large synchrotrons, but
none exceeds seven Gevs.

THE BEGINNING:
Foundation’s representative, Prof

Jerome H. Fregeau

Science

the National
Boyce D. McDaniel, director of
Cornell’s Laboratory of Nuclear Studies. and Prof. Robert R. Wilson,
former director of the lab for whom the synchrotron was named.
view the synchrotron model when the contract was rewarded three

years aqo

The synchrotron is the
sledgehammer  of modern
physies. 5

It produces an intense beam of
electrons which is used to
shatter any atom or subatomic
partiele that happens to be in the
immediate vicinity.

Probably the main
preoccupation of physicists over
the past few decades has been to
try to figure out some kind of
order in the atomic wreakage
that one of these machines
produces.

Naturally, the more energy
one has, the more wreakage it
produces, which makes life all
the more interesting for
physicists in general.

Put another way, the more
energy a synchrotron has, the
greater is its resolving power.
That is, it can ‘see’ interactions
at shorter and shorter distances
and times.

The Cornell synchrotron, for
instance, has been used to check
Coulomb’s Law, one of the basic
laws of physics, at a distance

Continued on Page 10
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CONGRATULATIONS CORNELL

We are proud to have
assisted in the construction
of the

WILSON SYNCHROTRON
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THE ACCELERATOR: The source of the elegtrons hurled around
the synchrotron is a 150 million volt traveling wave electron linear
accelerator, commonly called a “linac

Synchrotron Story: How;gl

HOW IT WORKS: Three major subsystems are yded in Co
synchrotron. The first of these is the injeciy o) or so
electrons. In the injector. the electrons emitted§*s a hot ca
are collected and accelerated to an energy of |3million ek
volts by forcing them to ride the crest of a radoyeina sp
designed wave guide. The magnet ring (B), whickisds the be
a circular path, 15 the second subsystem. The gyl consists ¢
radio frequency accelerators (C. D. E. F). Apfse statior
electrons receive a boost of energy. In a simghsperiemer
beam then is diverted into a heavy metal targei (i by active
bump" magnet. The sudden stopping of the skqans produ
intense narrow beam of gamma rays (H} whel imerge fro
magnet ring and pass into the experimental halll|dere the g
rays may be allowed to hit a second target Allfihelps feve
properties of the target matenal or of the sgtions pro
themselves

IN THE SYNCHROTRON. T
*_ synchrotron hall, left, 1s the aie
where experiments a8
conducted J
set-ups are ly on the fie
at one tme. Technicians a
scientists. right, use bicycles
perform their work around &

half-mile  long tunnel T¥
magnet ring opposite the ndes
shown curving around
tunnel
—
Photos by
Office of Public
Information
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be trusted?

Genesis | Cosmology has a clear
answer.
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How Shoots Electrons——
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**Synchrotron Can Send Electron

I Continued from Page 7

||bou| half as great as had been
possible before.

A synchrotron works by taking
lordinary  run-of-the-mill
| electrons and bringing them up
| to very high energies.
| Each time electrons go around

the synchrotron loop they are
given four pushes by
strategically placed electron
| pushers, more commonly known
|as radio frequency resonating
| cavities.

| Each of these things can only
| add a relatively small (up to 2.5
| million electron volts) amount of
energy the the electrons, so the
| electrons have to go around the
'loop many times in order to
| come up to their final energy.

In fact, the electrons go
around the loop about 3000 times,
travelling a total distance of 1500

| miles, or about the distance
' from here to New Orleans, in a
time of about .007 seconds.

They actually end up a few
yards from where they began
and are either used themselves
for experimentation or are used
to make x-rays or other things
which are in turn used in other
experiments:

Electronic Circles

One of the problems one runs
into in designing a synchrotron is
that electrons, by themselves, do
not tend to travel in circles, and
in fact would tend to shoot off
into space somewhere.

So, electron-path-benders, also
known as electromagnets, are
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placed around the loop

Finally, if you take a bunch of
electrons and put them at the
start of the synchrotron loop,
they will just sit there and not do
anything. They must be given
some energy beforehand and be
shot into the loop

This is done at the "Cornell
machine with what is called a
linear accelerator, which brings
the electrons up to 150 million
electron volts.

Another problem that is
generally encountered is
figuring out just what it is that
the electrons have done, after
they've done what they do.

One device that is used at
Cornell is what is called a spark
chamber. When a particle goes
through the chamber, its path is
traced out in sparks and its
picture is taken from various
angles.

Scintillation
If the experiment is not as
much concerned with exactly
where the particles are as how
many there are, a scintillation
counter is used.
With a scintillation counter, as

1500 Miles in Fraction of Second

the name implies, as something
happens it scintillates, or gives
off light, and these pulses of light
are then counted.

An unfortunate tendancy of
electrons travelling around in
circles is that they tend to give
off radiation thereby loosing
energy.

Besides the energy loss, this
radiation tends also.” to be
harmful to any biological
material that happens to be
around.

Safety Measures

In order to avoid damaging the
experimenters and their future
families, elaborate safety
precaustions are taken.

For one thing, no one is
allowed near the machine while
it is in operation. If anything in
tunnel moves while the
machine is going it is detected
with an electric eye network
which is said to be difficult to
circumvent.

If anything is detected,
synchrotron  personnel  ride
around the tunnel on a bicycle to
find out just what is going on.

—MATTHEW FEINSTEIN

Colgate University Presents:

SAM & DAVE

And

the 1968 SAM & DAVE Revue

' Saturday, October 12th

at 8:30 p.m.

in the

Colgate Reid Athletic Center,

Hamilton, N.Y.
Tickets on Sale at the Door!
For further information,
call 824-1000 Ext. 304

Armco Steel Corporation congrat-
ulates Cornell University upon the
dedication of the Wilson Synchro-
tron. Armco is proud to have had
a part in the production of this
notable achievement, the world’s
most powerful electron synchro-
tron.

More than % million pounds of
Armco Tran-Cor® A-6 Electrical

makes products batier for you

Magnets for world’s most powerful
electron synchrotron made of
Armco TRAN-COR A-6 Electrical Steel

Steel were reqguired for the ap-
proximately 4 million laminations
of the magnets of this 10 BEV syn-
chrotron. Armco Tran-Cor A-B
was chosen to assure the most
effective combination of con-
sistently uniform magnetic prop-
erties, high permeability and low
coercive force. The Wilson Syn-
chrotron is the newest of a grow-

ing number of synchrotrons and
electron accelerators that use
ArmcoElectrical Steels to provide
the consistent, dependable ser-
vice required for these compli-
cated and precise units. Armco
Steel Corporation, Department
E-2838, P.O. Box 600, Middletown,
Ohio 45042.

ARMCO

ARMCO STEEL \/




. :éLIllness Ends Bangs’ Reign

John F. Bangs resigned as the
- Tompkins County Democratic
Committee  Chairman, this
! Monday. Banks is presently in
the hospital suffering from a
| heart attack, which occurred
| Monday, Sept. 30.

Accroding to Mrs. Bangs, her
‘hushaml resigned from his
| chairmanship because he felt

Detroit Mauls
St. Louis, 13-1

Continued from Page 1
Tigers hopped on him for two
runs in the second when Norm
Cash walked on a 3-1 pitch, Willie
Horton doubled him home and
Bill Freehan broke a l6-at-bat

! hitless streak, with a single
| scoring Horton.

The third inning started

. innocently enough with a walk to
Dick McAuliffe on four pitches.
Before it was over 10 runs were
in, 15 men had been at bat and
the Cards’ Washburn, Jaster,
Ron Willis and Dick Hughes had
been roughed up for a grand
slam homer, six singles, four
walks and a hit batsman.

Kaline, the hitting star of the
Tigers' fine comeback, delivered
his second Series homer with
nobody on in the fifth against
Steve Carlton, fifth of seven
Card pitchers.

McLain never had it so good.
The 31-game winner of regular
season coasted along with a big
lead, pitching steady ball against
the deflated Cards.

Thursday, October 10, 1963
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As County Dem Chairman

that there was ‘“too much
tension and dissension in the
party this year,” and that the
resulting stress was ‘‘more than
he can stand.”

Mrs. Bangs said that the
doctor advised her husband to
resign as chairman because a
heart condition is worsened by
stress. X

Mr. Francis Fabbricattore
plans to run for the office which
is elected by the county
democratic committee. There
are no other candidates for the
chairmanship at this time.
According to Mrs. Bangs, her
husband considers Mr
Fabbricattore “'a fine man.”

In his resignatin, Mr. Bangs

said of Mr. Fabbricatore that *'If
any Democrat in Tompkins
County has earned the title of
Democrat Fab  most
ly has."
Bangs is also at present
the third ward alderman and
acting mayor. He will continue
to hold these

Donovan Runs
8 NYC Schools,
Suspends McCoy

Continued from Page 1
McCoy was suspended with the
seven principals yesterday for
defying Board of Education
orders to reinstate 80 white
members of the AFL-CIO United
Federation of Teachers. The 80
were ousted from their Ocean
Hill classrooms in a dispute that
grew out of the decentralization
of the district. Four of the seven,
principals are Negroes, one i
white, one is Puerto Rican and
one is of Chinese extraction.
Over the weekend, the 19-
member local governing board
of Ocean Hill also had been
suspended. Their attorney filed a
suit during the day tate
Supreme Court asking for their
reinstatement. A hearing was
set for Friday.

The predominantly white
UFT, with 55,000 members, had
threatened a citywide teachers
strike for the third time in a
month, unless the Ocean Hill
teachers were restored to their
original duties.
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Some men think the only
way to get a good, close shave
is with a blade.

If that's what you think,
we'd like to tell you something
aboutthe Norelco Tripleheader
Speedshaver®,

In a very independent
laboratory, we had some very
independent men shave one

side of their faces with a lead-
ing stainless steel blade, and
the other side with a new
Norelco Tripleheader.

The results showed the
Tripleheader shaved as close
or closer than the blade in 2
out of 3 shaves.

The Tripleheader has

three rotary blades inside new,
thin, Microgroover= heads that
‘float,’ so it follows your face,
to shave you closer.

The Tripleheader has a
pop-up sideburn trimmer. A
handy, coiled cord. And a 110/
220 voltage selector.

It comes in both a Cord
and a Rechargeable model.

And it won't pull or nick
or cut.

Because it shaves your
beard.

Not your face.

you can‘t get any closer

The Largest and only Selection
of
Keepsake Diamonds
in Ithaca

Other Diamaonds $§76—$15.00

Divided payments arranged
The House of Personal Service and Brand Name

Open Friday Nights 'tiL 9 P.M. p
Trank Hammer's

Altmaf&é‘ reen
Bund-Noms_ JETDELETS

A veuy gifted stowe. /44 £. State Staeot + AR2-/8/0+
Ithaca, New York 14850

Perfect symbol
of the love you share

Being with each other, doing things together . . . knowing that
your affection is growing into precious and enduring love. Happily,
all these cherished moments will be forever symbolized by your
diamond engagement ring.

If the name, Keepsake, is in the ring and on the tag, you are
assured of fine quality and lasting satisfaction. The engagement
diamond is flawless, of superb color, and precise modem cut. Your
Keepsake Jeweler will assist you in making your selection . . . He's
in the yellow pages, under “Jewelers.”

REGISTERED

rsake’

Kee

DIAMOND RINGS

LEE CROWN

Rings from $100 to $10,000. Mustrations cnlarged to show beauty of
detail. ® Trademark reg. A. H. Pond Company, Inc., Est. 1992

____________________________ 1
:_HOW TO PLAN YOUR ENGAGEMENT AND WEDDING

Please send new 20-page booklet, “How To Plan Your Engage-
ment and Wedding™ and new 12-page full color folder, bolh for
only 25c. Also, send special offer of beautiful 44-page Bride's Book.
=
Name.
Addre:
City.
State

Zip.
KEEPSAKE DIAMOND RINGS, BOX 90, SYRACUSE, N. Y. 13201




-
B

Thursday, October 10, 19638 ®

The Cornell Daily Sun

Scouting Penr

Zbrzeznj, Santini Spark Quakers

By RED MARKS
The University of
Pennsylvania football team is 2-0
this season. The Quakers
stomped on Bucknell in the
opener, 27-10, then went on to
romp over Brown last week by a

formidable 17-13 margin.
Regarding the relative merits
of Penn's two foes thus far,

' Buckness succumbed to Harvard

last Saturday in a 59-0 rout, and
Brown is the same team we've
all known and loved for years.

Merely because Penn already
has two victories under its belt,
then, is no sure-fire indication of
how good or bad coach Bob
Odell’s Quakers really are. Their
performance against Cornell
Saturday will be the true test.

There are definite indications,
however, that this year's Penn
squad may well be considerably
stronger than Quaker teams of
recent seasons.

Cornell assistant coach Bob

Valesente, who has done the
scouting on Penn over the last
two weeks, was impressed by a
“unity and desire” that may
previously have been absent.

The spirit of the Quakers was
obvious enough for Valesente to
notice that they ‘‘responded to
pressiire by pulling together and
were able to take advantage of
opportunities given to them,”
especially in the Bucknell game

More important than picking
up on Brown's mistakes in the
second game was the ability of
the Penn offense to move the ball
both ‘on the ground and through
the air. As far as mistakes go,
Penn had enough of its own in the
scoreless second half.

The Quakers lost two fumbles
and had a pass intercepted,
which kept them from making
the win over Brown look easy

In the first half, however, the
Penn offense amply showed the
same effectiveness it had

Frustrated Booters Bow
On Colgate Penalty Kick

By ROBERT A. MICHALOVE

Take a potent attack which
just didn’t explode. Then add a
pair of officials who's calls were
questionable and at times most
inconsistent. The result,
frustration. That was about it
yesterday afternoon as Colgate
left Upper Alumni field with a
stunning 1-0 upset over the Big
Red soccer team.

While the win was the result of
a tremendous effort by the out
classed Maroon Raiders things
just didn’t go right for Cornell
From the start it was apparent
that Colgate was up for the
game. The boys from Hamilton
grabbed every break they could
get and a few.more as they took
their 1-0 lead with 1:05 gone in
the second period on a ball
headed by Bob Tisch.

Cornell's  scoring woes

centered around mid-field where
Colgate maintained ball control
It was not until the closing
minutes of the first half that
Cornell really got going. The
Raider’s managed to weather
these scoring thrusts however as

three shots off the foot of
forward Nick Alexandridis were
partically blocked.

Cornell coach Bill Pentland’s
half time show really fired up
the Red as they came out
flaming. After only two minutes
of action Cornell appeared
certain to even the score as
Alexandridis stood ready to
drive a penalty kick past Rich
Umpleby. Umpleby was golden
as Alexandridis failed to connect
for the first time in his varsity
career.

Several beautiful crosses by
wing Clark Mycoff were eaten up
by Umpleby. Allen Dittenhoefer
got hold of a corner kick high in
front of the Colgate net and let
loose with a spectacular
scissoring volley kick. The
Radiers lucked out however as
the point blank bomb was right
at Umpleby.

While he ended up on the
wrong side of the shutout John
Penniman played a strong game
making 13 well timed saves
including one on a Mario Pennusi
penalty kick attempt.
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SPORTS NOTICES
e
CROSS COUNTRY
The deadline on entries for the . Bonl(s

Intramuarl Cross Country Meet
is today at 2 p.m. All those who
wish to compete should register
at the Intramural Office
FENCING MANAGER

Any freshman or sophomore
interested in becoming assistant
fencing manager should contact
Ed McCabe in the Teagle Hall
fencing room, any weekday at 5
p.m.

FRESHMAN SKI TEAM
All freshmen interested in
trying out for-the freshman ski
team should report to Barton
Hall-tomorrow at 4:30 p.m.

QO mx -

109 N. Tioga

RNER BOOK STORE

in the middle of the block . . .

Downtown Ithaca

® Stationery
* Gift Wraps

273-6001

(TS THE THIRD

PERIOD OF THE

BI6 HOCKEY
GAME ...

Groceries
Choice Meats
Legal Beverages
Italian - Delicacies
Shop at

JAKE'S
RED & WHITE

402 W. COURT sT
OPEN 8:30 — 10.30 P.M.
7 DAYS A WEEK
including holidays

TEMPERS ARE RUNNING SHORT...
A FAN AT RINKSIPE SHOUTS
A PEROGATORY REMARK...

-~

See

LEE'S GARAGE

FOR: Repairs on oll makes and
models including foreign cars.
N.Y.S. Inspection
Front End Alignment
Complete Electrical Work
Motor Tune-Up
Brake & Motor Overhaul

402 S. CAYUGA
AR 31821 REARENTRANCE

113 N. Aurora
AR2-7272

WE HOCKEY PLAYERS HATE
DEROGATORY REMARKS!

| .

PURITY
ICE CREAM

Flavor of the Week

Mocha
Chip

700 Cascadilla AR 2-1545

Exciting Fashions
in Dresses by

Leading Designers

o Bl

210 DRYDEN RD
273-8B46

Tole, you, as interim chief,
wust appointa cabinoty






