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Scientific Opportunities
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Outline

Experimental setup at LBNL
Some recent chemistry results

Newr scientific opporiunities
Isotopes for TAN chemistry @ BGS/TASCA
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Summary / Outlook



Present: TAN gas phase chemistry
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Pre-separation in BGS: No beam!

116/120/124Sn (50Ti ,Xn) 162/165/169 Hf

hfa is introduced
t 18 85

natGe(*°0,xn)"Zr directly into the RTC
Beam
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Pre-separation in BGS: No beam!

116/120/124Sn (SOTi ,Xn) 162/165/169 Hf

D :
§¢ Zr/Hf; Rf?
natGe (180, xn)s>Zr ®cC

Beam
Trajectory

BGS-RTC
wWindow



erkeley as-filled eparator / ecoil ransfer hamber




The device: BGS/RTC
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The device: RTC




Chemistry results




Current PRELIMINARY results
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The best route to the
'‘Chemistry TAN Isotopes”

Highest cross sections for a given element:
Cold fusion with Pb/Bi targets.

— Too short-lived (neutron-poor)
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At which #*Pu(*°Ca,3n)**°114
energies
are the #8U(*5Ca,3n)**¥112
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dE/dx of ions of mass 256 with 10 MeV In He gas

SRIM output

Smoothed
SRIM

For Z=102: . . .

_ . . Sinusoidal fit
Lin. fit: 31.9 MeV/mgcm with minimum
Sin. fit: 30.0 MeV/mg-cm- residual
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dE/dx of ions of mass 256 with 8 MeV In Mylar

For Z=102:

N SRIM output
Sin. fit: 27.5 MeV/mg-cm-2
Sin. fit (same slope): 29.4 MeV/mg-cm-2 Smoothed SRIM

Sinusoidal fit
with minimum
residual

Sinusoidal fit
with same slope
as linear fit
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Slope of sin. fit is 22% smaller than
slope of lin. fit!




Recolil range of 8-MeV mass 256 ions in Mylar

How to fit this curve?

Exponential fit to
values Z = 77-92.
Prediction for
Z=102: 1.9 um
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Experiment: 2 1.5 um
(Target: 158 ug/cm? UF,; BGS at 0.5 torr)




Reaction Nuclide Eg...i Ruyiar

244p (39S 5N)269Hs




Maximum allowable pressure on Mylar

26’Bh: 1.6 bar
. 265Sg 1.5 bar
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| |262Db 1.1 bar |

“ 261mRf: 0.9 bar |
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Mylar Thickness [um]
These numbers are for our 80%-transparency honeycomb support; the
accuracy is limited, but it should give some feeling for what will be possible.
Suggestions for better materials and and support designs are highly welcome!




Summary /7 Outlook

Preseparated isotopes are available @ BGS

Beam-free environment in RTC opens up new
possibilities for gas-phase chemistry.
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Energy loss of recoils in Mylar
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Mylar Thickness [um]

Pulse height defect corrected according to Moulton et al. NIM 157 (1978) 325



