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the Iroquois River in Illinois is reminiscent of Indian summer
weather that frequents the Midwest after the first autumnal
frost (see page 12 for more information on Hubbard).
(Courtesy of The Citadel Press, New York; Jjacket design by
Arnold Jenkins)
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CHARMED-PARTICLE LIFETIMES FROM NEUTRINO INTERACTIONS
EXPERIMENT #531

W. N. Reay
Ohio State University

Detection of charm in several Fermilab experiments, among
them E-531, was discussed by L. Hand, L. Voyvodic, and the author
in Fermilab Report in March 1979. Since that time, there have
been significant new results from E-531 on charmed particles and
their lifetimes and a discussion of these results is useful at
this time.

The experiment is being carried out by a large collaboration

of Canadian, Japanese, Korean, and U. S. physicists, including
S. Bahk, D. Bailey, S. Conetti, P. Davis, S. Errede, J. Fischer,
H. Fuchi, G. Fujioka, H. Fukushima, M. Gutzwiller, T. Hara,
J. Harnois, C. Hebert, J. Hebert, Y. Homma, K. Hoshino, C. Kim,
H. Kimura, T. Kondo, S. Kuramata, O. Kusumoto, S. Lokanathan,
Y. Maeda, J. Martin, B. McLeod, M. Miyanishi, K. Moriyama,
K. Niu, K. Niwa, Y. Noguchi, H. Okabe, J. Park, D. Pitman,
J. Prentice, N. Reay, K. Reibel, T. Romanowski, H. Shibata,
H. Shibuya, R. Sidwell, P. Sinervo, J. sSong, N. Stanton,
Y. Takahashi, S. Tasaka, S. Tatsumi, M. Teranaka, J. Trischuk,
Y. Tsuzuki, N. Ushida, Y. Yanagisawa, J. Yokota, C. Yokoyama, and
T. Yoon.

Equipment

The hybrid emulsion spectrometer shown below has been
exposed to the single-horn focused wide-band neutrino beam. A
total of 7 x 10:8® protons of 350 GeV/c momentum were incident on
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the production target. A simple neutrino trigger required only
that no charged particle be incident and that two or more charged
particles exit the emulsion and pass through the magnet. Charged
and neutral-current events were accepted equally.

Decay lengths as short as 5 microns are visible 1n the
emulsion, and the downstream electronic spectrometer located
events within the emulsion and provided information on decay
products necessary for converting decay 1lengths into proper
times. The spectrometer was characterized by large acceptance
and used a variety of techniques including magnetic analysis,
time of flight, lead-glass shower detection, and detection of
penetrating particles for providing information about decay
particles. Events were found by both volume scanning around
drift-chamber predicted locations and by following drift-chamber
tracks through an emulsion sheet back into the main emulsion
stack, as shown in the drawing below. This sheet was changed
many times during the experiment, providing a low-background,
highly precise coupling between electronic detectors and the main
body of emulsion.
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Scanning Results.
Track Volume
Follow-Back Scan
Events predicted by computer 1130 1002
After fiducial cuts 906 740
Searched for 700 736
Found 595 335
Multiprong charm decays found 25 8

Single-prong "kinks" found 18 19




Scanning results as of the end of August are given on the
previous page. The track follow-back method appears to be much
more efficient than volume scanning and will be used exclusively
in analysis of the forthcoming winter run. All scanning should
be complete by the end of 1980.

Results
Currently, we have found 33 multiprong charm-decay
candidates and over 30 single-prong "kinks." For the neutral

decays, 10 of 12 are consistent with DY meson decays. One of the
remaining candidates took place when the analyzing magnet was
off, and the last one 1is a neutral decay (containing a proton)
which appears consistent with a neutral-baryon hypothesis.

Of the charged decays, 2 are consistent only with F decays,

2 with charged D decays, and 7 with AZ decays. An additional 4
decays are ambiguous between D and F and have been assigned as D
mesons. If D and F mesons are produced equally, this would admit

a possible background of 2 F mesons in the sample of charged D
decays.

The 1lifetime for each charmed particle 1s obtained by
maximizing a likelihood function that is weighted by the finding
efficiency shown in the graph below. For decays that occur at
distances less than 16 microns, tracks from the primary vertex
obscure the decay point, thus reducing the efficiency.
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The results of the lifetime fit are presented in the table
on the next page. From the table we note that DO, Fi, and AF
particles are shorter-lived than the D- meson. This suggests
that processes other than the simple radiative decay of the free
charmed quark may be important in the calculation of these decay
rates.



Lifetime Summary.

Lifetime
Particle (x10713 g Events
Do 1.0179°93 10
D* 10,3719 5
= 2211l ‘
Ay 1.3670- 5% 5

Based on these lifetimes, we can make several estimates:

1. Using the branching ratio for pt » X% %y obtained at
SLAC, the partial degay width for p¥ -+ x0ety s
calculated to be 1.9f1' x 10!1s7! | embarrassingly close

to the value 2.6 x '90“5‘1 predicted by Altarelli,

Cabibbo, and Maiani before the discovery of charm.

2. Assuming that the DY and D® meson have equal semi-
leptonic widths, we calculate the branching ratio of DO
+ X"e'v as about 2%.

3. If we relate the leptonic decay F » v to n » pv, we can
estimate the branching ratio of F » tv as about 1.5% (for
equal form factors).

Finally, we have seen 715 charged-current events, but no =
decays, allowing us to put a bound on the oscillation Vi T Ve
Correcting for scanning efficiency (0.55) and the ratio
o(v;)/o(v,) = 0.6 for our beam, we obtain the S50% confidence
level for v, = v, oscillation iven in the figure on the next
page as a function of &m? = (m2 - m2 ) and the strength of the
mixing 8, .. T H

Future Work
The next E-531 exposure (with improved particle

identification) will begin in December 1980 and should increase
to over 140 the sample of found charm decays.
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This work has been supported in part by the National Science
Foundation; the U. S. Department of Energy; the Natural Sciences
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Foundation; the Ministry of Education of Japan; the Japan Society
for Promotion of Science; and by the Japan-United States
Cooperative Research Program.



Bob and Jane Wilson listening to Ned Goldwasser speaking at
the dedication of the Central Laboratory as Robert Rathbun Wilson
Hall on September 18.

(Photograph by Fermilab Photo Unit)
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Leon Lederman (left) and Bob Wilson at the dedication of the
Central Laboratory.
(Photograph by Fermilab Photo Unit)



FERMILAB SUMMER PROGRAM FOR MINORITY STUDENTS

F. T. Cole

The Fermi National Accelerator Laboratory has operated a
summer program for minority students since 1971. The primary
objective of the program is to stimulate young people to enter
graduate school and pursue careers in physics or other technical
fields.

In the program, approximately 20 students are brought to the
Laboratory each summer for 11 weeks. They come mostly from
small, predominantly minority institutions in the South and
Southwest where it is difficult to have day-to-day contact with
people actively engaged in frontier research. At Fermilab, each
student works under close supervision by a scientist or engineer
on a project that 1is part of the Fermilab program. The
Laboratory pays the students' travel and offers a stipend.
Housing is arranged at a local college.

The close contact with working scientists is at the heart of
the success of the program. Members of a volunteer committee of
scientists, working with the Fermilab Equal Opportunity office,
visit institutions to interview and choose students. Committee
members are active with students themselves and stimulate their
colleagues to volunteer +to supervise students. The daily
discussion and collaboration with a supervisor teaches the
student a great deal about physics and about how to be successful
in a laboratory. A professor from one of the participating
colleges 1is in residence to oversee the general progress of the
students. On occasion, we have invited groups of professors for
a final week to review the program.

The Equal Opportunities Office attempts to keep in touch
with former students, but of course there are some who are lost
from sight. There is information at present on 94 students from
the 1971 through 1979 programs. The following 1is known about
their education:

Ph.D. in physics

M.D.

now working on Ph.D.'s in physics

in medical school

M.S. in physics

M.S. or other advanced degree in another field
now working on M.S.

recently received B.S. in physics

still undergraduates

—

Oh WM U= O

—

The following is known about their present occupations:



3 university science teachers
3 secondary-school science teachers
48 other technical positions

Thus more than half of those about whom there 1s any
information are 1in technical occupations. In view of the
educational background of students participating in the program,
this 1is generally considered to be a remarkable record. To try
to increase the number of Ph.D.'s in physics, the Universities
Research Association, the parent consortium of the Laboratory,
has begun a new program of graduate fellowship in conjunction
with the summer program for minorities. The first fellowship is
expected to be awarded this year.
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Superconducting magnets installed in the left bend to the
Meson Area.
(Photograph by Fermilab Photo Unit)’
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Head and Deputy Head of the Research Division, Peter Koehler
(sitting) and Charles Brown.
(Photograph by Fermilab Photo Unit)
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EXCERPTS FROM THE AUTOBIOGRAPHY OF GURDON SALTONSTALL HUBBARD

One of Fermilab Report's recaders was kind enough to share
with the Assistant Editor the autobiography of one of the
founding fathers of Chicago, Gurdon Saltonstall Hubbard, better
known as Pa-pa-ma-ta-be, "The Swift Walker." One of the
incidents related in the book is reprinted in its entirety for
its local interest. The "Big Woods," referred to in Hubbard's
first paragraph, is the woods at the northwest corner of Road A
and Pine Street. After reading the 1incident, the Assistant
Editor wonders how Hubbard would have fared in the recent Chicago
Marathon.

We thank The Citadel Press, New York, for granting permis-—
sion to reprint the text that appears on the following pages.
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Surdon Baltongtall Hubbard

PA-PA-MA-TA-BE.—FROM ST. JOSEPH TO
THE KANKAKEE.—“HUBBARD’S TRAIL.”
—UNDER THE ICE.—PEORIA AND ST.
LOUIS.

In the month of March (1823), I had occa-
sion to go alone to see some Indians who were
camped at ‘‘Big Woods,”’ on Fox River, in
Du Page County, west of Chicago.

After I had transacted my business with
them, and the evening before my return home,
an Indian who belonged to another band,
which was camped about ten miles distant,
came into the wigwam where I was, and said
he was going to my trading house. I gave
him some supper, and told him I should start
in the morning and that he could accompany
me, to which he assented. We started in the
morning as early as we could see to travel, and
found the ground soft and muddy, and the
walking hard and tedious, but I noticed that
my companion walked very fast.

About noon he stopped to smoke, but hav-
ing made up my mind that he wanted to race,
I kept on as fast as possible and got a long
distance ahead of him.

When I reached the Illinois River above
Hennepin, and opposite my trading house, I
discovered that the canoe which I had left there
had been stolen. The bottom lands were over-
flowed from the river to the bluffs. I finally
got upon a log, and by pulling on the bushes
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The Autobiographp of

and pushing with a stick, managed to propel
it to the bank of the river.

I shouted to my men, and waited a long
time for them to answer, but receiving no
response, I jumped in and swam across, reach-
ing my house about dark.

The following morning I sent my men back
across the river to look for the Indian; they
found him with a party of others on horseback,
very much chagrined and disappointed at his
defeat. I then learned that the band which
I had visited had made a wager with the band
to which my companion of the day before
belonged that 1 could outwalk any one they
could produce, and they had planned the race
without intending that I should know of it.

The distance walked that day is seventy-five
miles, in a direct line, according to the pres-
ent survey. I suffered no inconvenience
from it, though the Indian was very lame for a
aay or so.

Some have doubted that I could have walked
so great a distance, but I was then young and
in my prime, and had long had the reputation
among the Indians of being a very rapid
traveler, and had, in consequence, been named
by them Pa-pa-ma-ta-be, ‘“ The Swift Walker.”’

It was a well-known fact, at that time, that
Pierre Le Claire, who carried the news of
the war of 1812, was sent by Major Robert
Forsythe to his uncle, Mr. John Kinzie, at
Chicago, and that he walked from the mouth
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Surdon Daltonstall Pubbard

of St. Joseph River around Lake Michigan to
Chicago, a distance of ninety miles, in one
continuous walk.

He arrived at Mr. Kinzie’s, ate his supper,
and crossed over the river to report to the
officers of Fort Dearborn, before nine o’clock
at night, having started before daylight from
St. Joseph River.
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SITUATION REPORT -- OCTOBER 1980

PAGE 1 FERMI NATIDNAL ACCELERATOK LABUKATORY PHOGRAA PLANKING
01 0CT 1980

EXPERISENTAL EROGRAS SITUATION BFPORT

THE EXPEKIMENTAL PROGRAA SITUATION AT FERMILAD 15 SUMBAFIZED BELOW. THE EXPERIMEZNTS A LISTED SEPAnATED BY EXPERI-
HENTAL AkEA UNDER CATEGCKZES THAT BEST DESCKIBE THEIR CIFCUMSTANCE AS OF OCTOBER 1, 1983, FJR EXPPRINENTS WHICH HAVE
BEEN COMPLFTED OF HAVE FECEIVED BEAA THERE IS INDICATIOK OF THE AAOUKT OF HUMNING [ISE OF 2XPOSUBE., THE EXPERI-
NENTAL AKEA WAHES AFE ABBREVIATED A5 POLLOWS: ®ESON AREA (mA), NEUTEINO AKEA (NA), TEVATROK AEFA (TEV),

PROTON AREd (PA), INTERNAL TARGEL AREA (ITA) .

TOTAL NU4BEF OF APEROVEL EXPERINENTS - 305

AREA-EEAN SPOKESPEFSON EXTENT JF BUN TO DATE DATE CONPLETED
A. EXPLRINENTS THAT HAVE COMPLETED DATA TAKLNG (205):

(ONLY EXPERIBLRTS CCHELETED SINCE 1 JAN 1980 ARE LISTED BELOW)

HA-#1 PARTICLE SEAFCH 450 SANDWEISS 850 HOUES 9 JON 1980
-n2 CHARGED HYPEKON HAG BOMENT 9620 PONDROA 900 HIURS 22 JAN 1980
-a3 PAFTICLE SEARCH #584 WINSTEIN 400 HOURS 22 JaN 1980

NA-NC-DICHROH  NEUTELIRO #5616 SCILLI 2,500 HOUSS 22 JAN 1980
-RO-¥E HORN  NEUTPINO ¥553 SHEPARD 1,500 HIUKS 1 APR 1950
~BUON/HADRCN FAFTICLE SEAKCE ¥o10 K1BF 1,250 d2URS 23 JUN 1560
-15-51 PAPTICLE SEAECH ¥595 BCDEK 1,450 KIU2S 16 JUN 1980
-CTHER MONOPOLE #502 EARILETT COSHIC KAY FUNNING 23 JuN 1940

T L L T LT T T R P L L T R R LRI L L LT IT TR
8. EXPERIMERTS THAT ARE 1IN BHOGEESS (14): EXTENT Jf KUN IC DATF DATE OF KECENT RUN

LYSLR) EAPTICLE SEAFCH #5195 ROSEN 1,500 HOURS 1 UL ieeo
- K4 KAON CHARGE EXCHANGE #585 PHANCIS 2,450 HOURS 1 9uL 1989
-#6 EIASTLIC SCATTEBRING #577 RUBINSTEIN §50 HIUKS 1JuL 1680

PRPTICLE SeAFCH 580 GKEEN 400 HIUES 1 I0L 1960

KA-NO-HORK 15-FCOT NEUTHINO/HZULNE #53A BALTAY 163K 21t 1JuL 1917

15-FCOT ANTI-REUTHINO/H26NE#180 EFNMCLOV 213K viL 1J40L 1977
15-FCOT ANTI-NEUTRINO/DZ #350 GARFINKEL 10K B1X 1 APR 1579
NEUTEIRO #531 BEAY 1,150 4J0RS 1JUL 1979
15-FLOT & EAULSTON/NEDTRINCHS6U YOIYODIC ESULSION E4POSURE 10UL 1979
-OTHER NUCLEAR FRAGAENTS ¥U66 SUGABMAK 40 TAKSETS EXPOSED 1 JUL 1580

PA-PE EHOTCPFCDUCTION #518 HASH 2,352 HOURS 1J0L 198C

-PW DI-AUON #3sb SHOCRET 730 HIURS 1 I0L 1590
DI-FUON #537 €0y 1,000 hoURS T UL 1980
1Ta-C-C FARTICLE SEAFCH #591 GUTAY 153 HOURS 1 APK 198U

R T T B T P LT T

DTy T T TR TR

C. EXPERIAENTS THAT AFE IN TEST STAGE (5): EXTZNT Ot UM TO GATE DATE OF FLCENT KON
HA-A2 BEAN DUSE #€13 RUE 350 HIUWHS 1 JUL 1900
-to BATECN JETS 4557 HALAXUD 250 WIUKS )} AER 1900
NO-DICHROH NFUTFINC #5554 WALKER 550 HIURS 1 JUL 1980
-CTHEE QUAEK #5459 1ONGO | TARSETS 2APUSEL 1 0CT 1978
EA-EC CHARGED HYPERON #497 LacH 300 HI0ES 101 1980

B R R T L Ll L E L L L T T T T T T P P TP
D. EXPEBISENTS BEING TNSTALLED (1}: EXTERT DP APPROVAL

EA-PN PARTICLE SEARCH #650 WEBD 500 HIUES

B L L T T T R
e. EXFEKINENTS TC BE SET UP WITHIK A YEAK (8): EXTENT OF APPLOVAL

NOTE:  THE ASILITY Tu SET 4L
EXFLPIMED

BA-nd DIRECT PHOTON PRODUCTION $62% NZLSON UNSPEZLFLED e
-0z CP VIOLATICN #5617 WINSTZIN 1,000 HOURS DURING L S
—nc HATFCH JETS #609 SELOVE 1,500 HIURS L
NA~3U-1K 3C-INCH HYBE1D #585 FLESS PARASITIC HUNRING e -
30-IXCH HYBRID #570 PLESS 1,500 AOUKS
30-TKCH HIBRID 1597 WHITHOEE 1,000 )RS
va-PE PHOTCN DISSCCIATION #612 GC UL 1ANDS 1,150 HUUks

-pC 5 £ CHAKE PAETICLF PROD. #b63C SANDNZISS 500 dIJRS

B T T LT T T R E T
SXTENT 3P APPROVAL

D T T

F. OTHER APPROVED EXEFRIAENTS (12):

Ba-n1 HIGH BASS PAIRS #60S BECK A 1,000 HOURS
-2 NEQTFAL HYPERUN 555 DEVLIK 450 Aus
POLAFLZED SCATTERING #581 YOFOSANA UNSPECLPIED
TEANSITION MAGNETIC MGRENT 4619 DEVLIN 250 HOURS
RA-CTHER EHOLSION/PROTONS 3 50C #5CE WCLTER EAULSIGN ZXEOSURE
EBULSIGN/PROTCNS @ SOy #5246 WILKES ZMULSIUN EXPOSURE
EBULSICK/PROTUNS @ 500 #S7¢ HEBEKT 3 STACKS
TFV-NEUTKIKO NEUTFLNO ¥634 STELNBEFGEF GHSPECLIFIED
NPUTEING #652 SCIULLT UNSPECIPIED
FA-PE PARTICLE SEAKCH 800 PEOPLES 500 HOUES
EHCTCPRODUCTION 4458 LEE UNSPECIZTED
-pu FORWARD S2aRCH #5615 ANDEESON 1,200 HOURS

T T LT R T T T L T T T

T T T T T T T T S AL

PENDING BRCPOSALS (29): EXTuNT OF REQUEST
PHOTCK SEAKCE dold4 ROSFX 300 HOUSS
CP VIOLATION #621 THOKSON 1,200 HIUES
BEAR DUKE #0604 LONGO 2,000 HOURS
-y INCLUSIVE POLAK. OF LANBOA #663 KOBRAK 1,000 HIUKS
-6 FAPTICLE SEAECH #623 LAT 1,220 HIURS
NA-HU-SSBT NEUTELRC USCILLATIONS #4664 FRY 330K 21X
-BUGN/RADRON OPEN GECRETRY BUOW SPEC. #EES RIRK 3,000 HOURS
-30-1¥ JO-IMCH PAKTICLE SEAKCH #5657 YO YVODIC 129 @IUkS
TEV-KEUTRING 15-FT NEUTKINO/H2 & RE #632 ACERISON 250K PIX
NEUTRINO #635 A0
15-F1 NEUT6INO/D2 #6137 448050V
15-F17 NEUTAINO #6u1 KITAGAKI 200K PIX
HTBRID NEOTRING #5047 EETEESON UNSPECIPLZD
NEOTEINO ¥64S TAYLOR
15-¥1 MEGTRINO/D2 #6571 HILLER 100k PIX
-EEAM LUBP 15-FT BEAK DUMP 646 BALTAY
EEAM DUMP #654 LEE UNSPECIFIED
BEAE DUAP ¥656 WHITAKER
-nuoN AUON #640 LOKEN 6,500 HOURS
BUOK 4643 BEANDENBORG 2,500 HIURS
HUON #648 BENVENUTI 600 HOUES

HUCH #6505 ECKABDT
PA-EC CHAKKELING 166C GIBSON 300 HOuds
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PAGE 2 eXPEcTHENTAL PACUFAM SITUATION REPGRT (CONT'y)

£1.0CT 1903
BEEA-FPAN

SPOKESPERSON BITENT JF REQUEST
PAFRTICLE SEARCH #0513 REAY 1,500 HIJRS
11A-¢-3 ERCTCN-PROTCM SCATTERING #5000 PEANZINI 1,000 #3085
1TA-£-0 ELFCTRON TABGAT FACILITY #6S9 WILSCH 1,097 HIJAS
H15C1 KUC CALIBRATIOR ChOS5 SECT %631 BAKER 25 EXPUSURES
H1GH ENEEGY HAD.~NI'C, INT. 1861 GUTEROC

706 HOU4S

CORKELATION I8 WOC SREAKUE pob2 STEINBERG 6LD HIURS
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MANUSCRIPTS AND NOTES PREPARED
FROM SEPTEMBER 15 TO OCTOBER 7, 1980

Copies of preprints with Fermilab Publication numbers can be
obtained from the Publications Office or Theoretical Physics
Department, 3rd floor east, Central Laboratory. Copies of some
articles 1listed are on the reference shelf in the Fermilab
Library.

Experimental Physics

R. V. Kline et al. Polarization Parameters and Angular
Experiment #61 Distributions in nifp Elastic Scat-
tering at 100 GeV/c and 1in pp
Elastic Scattering at 100 and 300
GeV/c [(Phys. Rev. D2Z, 553 (1980)]

D. F. Bartlett et al. Afterpulses 1in a Photomultiplier
Experiment #516 Tube Poisoned With Helium

K. Niu Charmed Particle Production and
Experiment #531 Decay Lifetimes and a Neutrino

Oscillation Test (talk presented at
the XX International Conf. on High
Energy Physics, Madison, Wisconsin,
July 18, 1980)

A. Bodek et al. Fermi Motion Effects in Deep
Experiment #616 Inelastic Lepton Scattering from
Nuclear Targets

Theoretical Physics

R. Mohapatra and Neutrino Masses and Mixings 1in

G. Senjanovic Gauge Models with Spontaneous
Parity Violation (FERMILAB~Pub-
80/61-THY; submitted to Phys.
Rev. D)

C. Quigg Introduction to Gauge Theories of
the Strong, Weak, and Electro-
magnetic Interactions (FERMILAB-
Conf-80/64-THY; talk presented at
the NATO Advanced Study Institute,
"Techniques and Concepts of HEP,"
St. Croix, Virgin Islands, July 2-
13, 1980)

C. T. Hill Large Distance Effects in CP-
Violation and the K°-K? Mass Matrix
(FERMILAB-Pub-80/67-THY; submitted
to Phys. Lett.)



H.

B. Thacker

Cox et al.

E. Shafer

Cox et al.

Satti
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Exact Integrability in Quantum
Field Theory [(FERMILAB-Conf-80/69-
THY; talk presented at the 5th
Workshop on Current Problems in
High Energy Particle Theory, Bad
Honnef, Germany, June 2-4, 1980]

General

The Effects of Potting on Training
and Quench Propagation in a Large
Stored Energy Superconducting Di-
pole Coil (Submitted to the 1980
Applied Superconductivity Conft.,
Sante Fe, New Mexico, September 29-
October 2, 1980)

Transmission Line Properties of
Long Strings of Superconducting
Magnets (Presented to the 1980
Applied Superconductivity Conf.,
Santa Fe, September 29-October 2,
1980)

The Effects of Potting on Training
and Quench Propagation in a Large
Stored Energy Superconducting
Dipole Coil (Submited to the 1980
Applied Superconductivity Conft.,
Santa Fe, September 29-October 2,
1980)

Protection for Low Current Super-
conducting Coils Wound with Insu-
lated Strand Cable (Submitted to
the 1980 Applied Superconductivity
Conf., Santa Fe, September 29-
October 2, 1980)
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Aerial photograph of the Neutrino Area, showing several
pieces of construction of the improved neutrino shielding.
(Photograph by Fermilab Photo Unit)
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David Carlson and Steve Conlon, winners of the 1980 Main-
Ring Canoe Race.
(Photograph by Fermilab Photo Unit)
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DATES TO REMEMBER

November 11-12, 1980 Workshop on Holographic Techniques
for Particle Detectors.

November 13-14, 1980 PAC Meeting.

February 1, 1981 Deadline for proposals for Tevatron
experiments with hadron and photon
beams in the Meson and Proton Areas
to be considered at the June 1981 PAC
meeting.
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