Measurements of 2**?®’Rf produced in **Ne + ***Pu fusion reaction at TASCA’
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As a final experiment in the commissioning phase of
TASCA the transactinides (Z > 104) were reached. Pro-
duction and decay of 260R £, 2612PR £ and 2°Rf [1,2,3], pro-
duced in the asymmetric nuclear fusion reaction
**Pyu(*Ne,xn) was studied. Separated reaction products
were guided to a Focal Plane Detector (FPD) or into a
Recoil Transfer Chamber (RTC), where they were avail-
able for transport to either the Rotating wheel On-line
Multidetector Analyzer (ROMA) or to the Automated
Rapid Chemistry Apparatus (ARCA) for chemical ex-
periments [4].

TASCA was operated in the High Transmission Mode
(HTM) [5]. The *Ne ion beam (average intensity: 0.8
UAp) impinged on a rotating target wheel with 0.4
mg/cm® ***Pu02 targets on 2.2 um Ti backings. Three
beam energies in the center of the target, E.,, of 109
MeV, 116 MeV and 125 MeV, were used for the produc-
tion of *“’Rf, **'Rf and **’Rf, respectively. The transmis-
sion of Rf has been optimized in He filling gas. The opti-
mal pressure was 0.4 mbar. The magnetic rigidity, Bp,
was determined to be 1.99 T-m. To increase suppression
of unwanted products, a He/H, (2:1) filling gas at a pres-
sure of 1.5 mbar was used in experiments with the FPDs.
Evaporation residues were implanted into a (80 x 36)
mm® 16-strip Position-Sensitive silicon Detector (PSD) or
a (58 x 58) mm’ Double-Sided Silicon Strip Detector
(DSSSD). In other experiments, 2°'*°Rf passed a 1.2 um
thick (140 x 40) mm® Mylar window and was thermalized
in 1.2 bar He in the RTC (depth: 17 mm). Rf atoms were
then transported to ROMA by an He/KCl jet (gas flow
rate: 3.45 L/min) through a 4 m long polyethylene capil-
lary (inner diameter: 2 mm).

The measurement of “*’Rf, produced in the 6n evapora-
tion channel at E.,,= 125 MeV yielded 15 time (At < 200
ms) correlated EVR-SF events in the PSD. The correla-

tion time analysis yielded a half-life of 21']3 ms (errors

are within the 68% confidence interval). A search for
2R f decays at E.,, = 109 MeV 7 position and time cor-
related EVR-SF events observed in the DSSSD, with
EVR energies of 0.8 to 3.3 MeV and SF fragment ener-
gies of > 100 MeV. The measured T, for RS s

2107%* ms (Fig. la), in contradiction with values from
[1,2]. In addition, 9 short EVR-SF correlations were reg-

istered with At < 1.5 ms and EVR energies of 7.5 £ 5.0
MeV. They were attributed to the decay of ***™Am (T, =
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0.9 ms). Because of a relatively high counting rate of
EVR-like events in the DSSSD a random event analysis
was performed for EVR-SF correlations within a At of 1
s. The random event number, n,, was calculated individu-
ally for each observed event. It varies between 0.035 and
0.11 and depends on the event position in the DSSSD.
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Figure 1: Time distributions of a) EVR-SF correlations
from the DSSSD and b) SF decays from ROMA.

IR was produced in the 5n channel at E.,; = 116
MeV and was detected in ROMA. Stepping time of 35 s
(for **"*Rf) were used. 149 single a-particles (E, = 7.8 —
8.5 MeV) from *°"*Rf and *’No were registered; among
these 28 a-a correlations. Also, 11 SF-events were regis-
tered and are attributed to *°'°Rf based on the measured

Ty, of 2.2'0% s. The SF activity assigned in [2] to **Rf

likely originated from then unknown **'°Rf.

From our results and cross section of 4.4 nb [6], a
transmission of Rf through TASCA to a 140 x 40 mm’
large area in the focal plane of 10% follows. For **'°Rf, a
cross section of 1.8%0% nb was calculated, respecting
decay during transport. With an estimated transmission of
6% to the area of the FPDs, preliminary cross sections for
*Rf and **Rf of ~ 1.2 nb and ~ 250 pb, respectively,
follows **'°Rf was observed for the first time as an EVR.
The production ratio of *"*Rf to **'°Rf is about 2.5:1. The
data analysis is still in progress.
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