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Helium ion bombardments of E253 have resulted in the identification of
8 new isotope of mendelevium (element 101l) with mass number 255. The isotope
decays by orbitsl electron capture to Fm255, with a half life of approximately
1/2 hour. The daughter isotope was identified by its slpha energy (7.08 Mev)
and helf-life (21.5 hours).l Mendelevium-255 may algso decay by elpha btanching
with an energy of T.34 Mev, but the evidence for this is not conclusive.

Bombardments were carried out at the 60-inch cyclotron at Crocker
Laboratory using a modified version of the target probe previcusly described.a
Helium ion energies of 2k, 29, 36, and 42 Mev were obtained with intensities
of the order of 5 microemperes on a target area of Q.07 cmz. Approximately
2 x 1012 atoms of E253 were electroplated on the target area of a 1,0 mil gold
foll. During the course of the experiments, the ammount of einsteinium decayed
to a value of 3 x 10ll atoms, The tranamuted nuclel were caught on a catcher
foil adjacent to the target area using standard recoil techniques.3 To de-

termine the recoll and chemical yleld, a known amount of szhh vag included

46 and Cf2k5 produced by the helium ion beam

in the target so that the Cf°
would serve as s monitor.

The earliest experiments were confined to a search for short-lived
alpha emitting isotopes of mendelevium. Two methods were used to obtain the
actinide fraction. In the first method, a gold catcher foil (0.2 mg/cmz) was

dissolved in aqua regia, and the gold was removed by pessing the solution (in

# French Atomic Energy Commission — C.E.N. Fontenay-~sux-Roses, FRANCE,
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2 M HC1l) through a Dowex~-l anion resin column., In the second method, the re~
coil nuclei were caught on a thin Mylar film (0.5 mg/cmz) which subsequently
was placed on a platinum plate and ignited to destroy the organic matter. The
sample was transferred to a 50-channel alpha pulse beight analyzer for obgerva-
tion.of the alpha groups.

In the investigation for longer lived isotopes, the gold catcher foil
wes dissolved and the gold removed as described above, The actinide fraction
was eveporated to dryness, redissolved in 0,05 M HCl and sorbed on a Dowex-50
(12% cross-linked) cation resin column. The actinides were then eluted in
sequence with 0.25 M ammonium alpha-hydroxy isobutyrate solution (pH = L4.68).
The mendelevium and fermium elution positions were internally calibrated by
adding thulium and yttrium tracers. A 7.00 Mev alpha group, decaying with a
half-life of 21 hours, was observed in the mendelevium and fermium fractions.
In order to establish thet the 7.08 Mev alpha group in the mendelevium fraction
was due to electron capture decay from ﬁéndelevium, the mendelevium fraction
was transferred to a second cation column and agaln separated into mendelevium
and fermium fractions. The 7.08 Mev alpha group was observed in both new
fractions. It was concluded that in the time interval between cation columns,
szss grew in as a result of the electron capture decay of Mv255. 4 half-life
of the order of 1/2 hour was estimated for-the electron capture decay of Mvass.
In a parallel determination, the observations of spontaneous fission events

56

fro sz in the mendelevium and fermium fractions, confirmed the decay of

Mv256 by electron capture., Approzimately 100 times as many fission events
were geen in one experiment as compared to the number §reviously reported.s
A revised half-life of 1.5 hours was measured for the electron capture decay
of MW256.
A 7.34% Mev alpha group, decaying with a half-life of approximately 3/4 hours,

was observed in only the mendelevium fraction. This alpha group appeared in low



-3 UCRL-8408

intensities at all bombardment energies and was therefore interpreted as
255

 possibly being due to alpha decay branching of Mv (Table 1).

256 255

and Mv

heliam ion energies are given in Table 1. Included also, are the overall for-

. mation cross-gections of sz,f"’, Fm2545' and Fm254, uncorrected for possible

The cross-sections for the formation of Mv at the various

contribution from the electron capture decay of the mendelevium isotopes. A
'reVieed spontaneous fission half-life of 160 # 10 minutes is reported for Fm?230
. (E\g. 1). ’

Eighteen separate experiments were done in this series of bombardments._
The observable half-life range for an alpha emitting isotope §f mendelevium,

- formed with 1 millibarn cross-section, was api:roximately 5 minutes to 1.5

- months

v ' We would like to give our thanks to the Chemistry Division Instrumentation - s
' Group for their aid with the electronic counting equipment, We should also like
' to thank the crew of the Crocker Laboratory 60-inch cyclotron for the '
. dependable service encountered during our bombardments. ,.
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Table I

Summary of Helium Ton Bambardments of E°2-

€ross~Section
Isotope Mode of Deesy Helf-1ife
24 Mev 29 Mev 3% Mev hz Mev
w250 Electron ~ 1.5 br ~ 0.1 mb ~ 1 mb ~ 1 ab ~1mb
Capture
Myo27 Electron ~1/z2hr ¥ ~ 1 mb ~1mb ~ 1 mb
Capture
7.3k Mev o ~ 3/k nr ¥ ~ 0.2 mb ~ 0.2 mb ~ 0.2 mb
i &
mo° Sponteneous | 160310 min |~ 0.1 mb ~ 1 mb ~lmb ~lmb
Fission
P ' L3 +*
Fu>2? 7.08 Mev P | 215 e a0 m ~kmb ~ 6 mb ~6mb
Fmasa T.20 Mev a(l) 3.2h4 hr(l) ¥ ~ 0,5 mb* ~ 10 mb* ~ 10 mb*

(1) Reference 1,

L

v

‘These are over-all crosse-sections.
Activity insufficlent for calculatlon of cross-section.
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