





























Pete and Dick each left for a year in 1972—
1973 on foreign assignment, Pete to Germany and
Dick to France. We moved to a new bombardment
room at ORIC, improved our apparatus again, and
tackled element 104 with the Berkeley discovery
isotope, 4.5-sec 2°7104, which had come under
severe attack by the Dubna group. We made only
3000 atoms of 257104 in the 2%3Cf + '2C -
257104 + 4.n reaction in approximately 30,000
10-sec counting and bombardment cycles. We
detected approximately 1000 alpha particles from
257104 and observed 13 coincident K-series x rays
of element 102 (16% x-ray yield per observed
alpha). Even with only 13 x rays, we demonstrated
the uniqueness of the method and provided an
unequivocal determination of the parent atomic
number, Z = 104, thus confirming the prior
Berkeley work. We published in Physical Review
Letters in 1973.

At this time, September 1973, element 106
had not been discovered and the Berkeley HILAC
was shut down and being upgraded to the Super
HILAC. There were rumors then that the Dubna
group was rebuilding their cyclotron to discover
the ‘“‘superheavy elements,” those elements with an
atomic number of about 110 or greater. What a
beautiful time to discover a new element (element
106), provide an x-ray identification that would be
universally accepted without controversy, and, of
course, suggest a name for the new element!
Suggesting names has always been the really fun
- . of the element disc cy business. With the
two giants of the new-element game supposedly
out of ca nission, we began planning an experi-
mental effort.

Actually, as early as 1970—1971, Bob had
spearheaded an effort to predict alpha energies,
half-life, production cross section, etc., for the
isotope 2°°106 which could be produced in the
235Ct + 120 reaction. We expected a half-life in
the range of 0.1 to 2 sec, predominantly alpha
decay with an energy of 9.25 + 0.25 MeV for the
most abundant alpha group, and under most
favorable conditions, we could hope for the pro-
duction of only about 40 atoms per day! We tried
a preliminary experiment in 1970 with a crude
experimental system designed only to look at alpha
particles, but background problems proved too
severe. Fully expecting the half-life for *¢°106 to
be as short as approximately 0.1 sec, we again had
to devise a new transport system to do the
proposed experiment. Ed Chandler of the Plant
and Equipment Division and I devised a system
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using an endless tape that could be rapidly accele-
rated, moved a fixed distance, and then stopped.
Product atoms could be collected on the tape for a
predetermined period, usually about two half-lives
for the desired activity, and rapidly moved to posi-
tion the active spot between the detectors of our
alpha x-ray coincidence detection apparatus. Ed
masterfully designed the system, and after all im-
provements had been made, we found that we could
transport the active spot a distance of about 11 ft
to our counting station in about 150 msec! The
final apparatus was installed at ORIC during the
spring of 1974. Jim Oliver of the Chemistry
Division, in the meantime, had been electrolyti-
cally converting hundreds of grams of highly
enriched water, H,'3O, to '*0. gas just to
provide enough feed gas for the C..IC ion source
for our 106 effort. Bob went on temporary
assignment in 1973—1974 to Germany and was not
around for our experimental attempts, but Pete
Dittner, Dave Hensley, Dick Hahn, Lew Keller, Jim
Tarrant, Lee Hunt, and I felt we could man a
2-week, 24-hr/day experiment on the ORIC. We
had purchased the world’s largest high-resolution
planar germanium semiconductor detector from
ORTEC just to enhance the efficiency for x-ray
detection. Under our experimental cond+ons, the
coincidence detection efficiency was .ach that
approximately 100 atoms of 2°3106 had to be
produced to get 10 coincident alpha x-ray events.
Of course, this assumes that each 106 alpha
particle would be accompanied by a coincidence x
ray, and we felt that a bare minimum of 10 such
events would be required to firmly establish the
discovery.

In the interim, ORNL cosponsored an interna-
tional conference dealing with heavy-ion physics
held in Nashville in June 1974. Our hopes for the
first claim to the discovery of element 106 were
dashed when Academician G. N. Flerov of the
Dubna group reported new isotopes of element
104 and the synthesis of an isotope of element
106. They used very heavy ions, ions of chromium,
$4Cr, to bombard lead targets, 235 Pb, 23] Pb, and
228 Pb, in a novel experiment to produce ?°°106,
a spontaneous-fission activity with a half-life of
approximately 7 msec. I felt that this Dubna
experiment was not entirely unambiguous, because
the mere detection of fission activity, although
perhaps more sensitive, does not convey anv
atomic number information. The Dubna group 1
not and has not proposed any name for 106 to
avoid any possible hassle. All this time, we had
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