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$3M/year - US. Department of Energy Office of Science
for bagic Nuclear Science Research

Thig funding plan 18 guaranteed for at least two vears

Is This Good for Heavy Element Experiments in Berkeley?

YES! BGS could get up to 2000 hr/yvear of beamtime
NO! Scheduling and political conflicts with BASEF have already set back the

Heavy Element Program
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The CROSS TERM is important, because the fluctuations in the
signals from the top and bottom of a strip are ANTI-CORRELATED
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Note: O-E 18 known from the widths of the « peaks

O-ET and O-EB can be found by . . .
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The result1s . . . 0,18 very
weakly position dependent and
nearly proportional to 1/E

a-a correlation should be
0.93 mm

FWHM for 8 MeV - 1 MeV
a-escape corr. should be 5.3 mm
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If o e o] .EE and O ErEy 0 , top and bottom are uncorrelated

S 5 2E°

At the top or bottom edge (£, or £.= 0, respectively)
position resolution 1s the same as in the anti-correlated case.

1

Pogsition resolution at center 1s better by a factor of )



2003:

2004:

.....

1: Dubna  Chemistry ~ ~2.0 ph fissions could be long lived #3112 with Rn-like Chemistry
: BGS Mo SF observed = 0.7 ph (@ 228-234 MeV Bpiin He) = 219231 Tm
: Pl G581 Hg-Bn chemistry gave inconclusive result (sensitive only to long-lived SF activity)

: DGFRS  9.5-MeV « after 10.0-MeV ct-decay of #7114 half-life ~ 55

seen in both #HPu(*¥Ca, 51?4114 and *¥Pu(*¥Ca,3n) reactions

Yassilissa No SF observed = 1.2 ph (@ 23143 MeV
2 5F observed ~4.0ph (¢ 234+3 MeV new 283112 half-life = 5.1 min

DGEFRS 95 MeVa ~3.0ph (@ 23443 MeV half-life ~ 5s
None observed =1.0ph (@ 2403 MeV



Implied c-decay hindrance factor for 27112 is unusually large

~35-sec 9.5-MeV «-decay of #3°112 1s more likely correct
followed by ~200-ms SF of 22110 provides strong signature

E, and half-life are consistent with decay systematics in the region

27110 occasionally decays by o, resulting in a long ct-decay chain

Optimum **Ca beam energy is between 234 and 237 MeV

238J(*8Ca,xn)%%**112 experiments begin at the BGS on
February-9 -February-23 March 2



a-particle energy loss measurements indicate that there is no large
change i of UF, thickness or Al thickness during the experniments

o-particle energy loss measurements show the Al1s actually 2.2 pm
(in-target beam energies are about 0.6 MeV lower than expected)

Atomic Force Microscopy shows a change in the UF, structure
(pictures to come)

Conclusion: Targets are good (although not perfect)
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AFM of the edge of the UF, layer : ?] i
outside the visible beam stripe

Image [

B Overall UF, thickness is 900 nm

Crystalline structure

Thickness variations up to +/- 2%

Section Analysis




Ty

AFM of the center of the UF4 layer ey

(inside the visible beam stripe)

. SR Overall UF4 thickness 900 nm
large-scale melting of UF,
Variations up to +/- 20%

RMS thickness vanations are
much less than 10%

Section Analvysis
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compared to
previous expt. (@
(2.19-2.31 Tm)
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New beam TOF detectors
to be mstalled this week in
adjacent beamline

Will be available for all
88-Inch Cyclotron users

Beam energy
measurement should take
5-10 minutes



Heavier projectiles: 238U(%0T1,xn)288%] 14, etc.

Design and construction of an actimde target capability for BGS

SHE chemistry using BGS as a preseparator

Enhanced sensitivity with high-intensity beams from VENUS



cold fusion (1n} w/ ™Pb & ““Bitgt s
shell stabilized hot fusion (3n)
hat fusion (3n-5n) wi actinide targets

hot fusion (3n-4n) w/ “Ca beams

experimental cross section (pb)
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Recoil Transfer Chamber v.3 A\l Il

HERKELEY LAFR

Smaller (fixed) volume

Honeycomb grid allows thinner MYLAR

Catcher foil holder for yield measurement

Used w/ heated capillary for gas-phase
volatile organometallic chemistry




Betkeley Gas-filled Separator
Rf and Db (Z=104,105) isotopes are
produced at the LBNL 88-Inch -
Cyclotron by borbardment of Fb and Bi.
with Ti. Bf and Db are
separated from other nuclear reaction
products with the BGS.

‘Recoil Transfer Chardber

Atthe end of the BGS, Bf or Dh
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| Short-lived Isotopes Studied by

the AKufve technigque

Contimnous Lepad-higpaid extractions are
periommed with SISAE. The alpha-decay of
the separated transactivide atorns 15 assayed
by perforuing liguid scintilation pulse-heizht

analysiz on the flowing solntion.

Result: Successfil proofof-principle experiments demonstrating atom-at-a time chemical separations of
tratzactinide elements with half-lves of only a few seconds, an important new capability for heavy element studies.

These experitments were performed in collaboration with the 1T of Ozlo, the U of Gothenburg, and 1T of Mainz.

For more details please see hittpo/ffollc wio nofjonpo/5IAK. and preseparation ASEZ001 Augd001 wi pdfFesult




