M. Leno

|n Beam Studies of SHE at High Beam Intensities

Talk



In-Beam Studies of SHE at
High Beam Intensities

Matti Leino

Department of Physics,
University of Jyvaskyld

Plan:
o What has been done so far

o What can be done during the next few
years

o What could perhaps be done later

The Future of Superheavy Element Research
February 17-18, 2004
GSI




Collaboration partners include:

JYFL

University of Liverpool
GSI

CERN/ISOLDE
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Apparatus for Recoil Decay Tagging
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The SACRED Electron Spectrometer
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In-beam studies around **No
at JYFL

Gas-filled recoil separator RITU and
e JUROSphere, SARI, JUROGAM Ge-arrays
o SACRED conversion electron spectrometer

. ®Pb(*Ca,2n)”*No  Aug 1998 y
. “®Pb(*Ca,2n)*’No  June 1999y
« “PBNCCa MY 1x Sep 1999 vy
. “®Pb(*Ca,2n)”*No  Mar2001 ¢
. “’Pb(*Ca,2n)”’No  Mar 2001 e
" 2”'“LHg(J”“;Ca,Qn)Eﬁ'”Fm Oct 2001 vy
. ““Hg(*Ca,2n)”°FPm  Mar 2002y
. OT1(%Ca2n)®'™™Md  Nov 2002 ¢
- 2”Hl:-"b(”mCa,2:1JNNU Apr 2003 y
. “PT1(*®Ca,2n)®'™Md  Jun 2003 y

Collaboration between:

JYFL * University of Liverpool (R.-D. Herzberg et
al.) * GSI (F. P. HeBberger et al.) * DAPNIA/SPhN
CEA-Saclay (Y. Le Coz et al.) * University of
Helsinki (K. Eskola) * ANL (T. L. Khoo) * LMU
University Munich (P. Reiter) * GANIL (G. de
France) * INP Krakow (J. Styczen)
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counts / keV

counts

First Study of 254No at JYFL

SARI Array, two week irradiation, 5 pnA, 13500 254No alphas
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Preliminary Data
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Preliminary Data

Counts per keV

“Ca+Bi @ 221 MeV

( ~2500 *’Lr alphas observed )

RITU + JUROS PHERE

Sep. 9-22, 1999
P. T.Creenlees, H.Letno et al
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R.-D.Herzberg et al.
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Odd mass SHE nuclej - experiment
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Simulation2 |
g, = +0.28

mainly E2
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7/2 [624): g, = +0.28UN
gr=0.41 Ly
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Counts/keV
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Present limits (at JYFL)

Gamma-rays in-beam

Pile-up sets a limit of 10 kHz / channel
= beam intensity typically limited to 0 pnA

Contributing factors:
o Background from filling gas reduced by
differential pumping
© Maximum beam higher in cold fusion
reactions than e.g. in the Po region

Conversion electrons in-beam

SACRED with 25 pixels
Limit 10 kHz / channel
=> beam intensity typically limited to 5 pnA

Decisive factors:
o Barrier voltage
o Need good vacuum
o e count rate much more unevenly
distributed than y-rays in Ge detectors




Future improvements

Gamma-rays in-beam

Clover detectors don't give much improvement
Main hope: Digital electronics
30 kHz limit / channel

2%No: 100 pnA limit
— need a rotating target

Conversion electrons (and y's)
iIn-beam

SAGE project (e™-y coincidences; = 10% efficiency
for e, = 4 % efficiency fory) U. K.

Factor of 10 in pixel number for electrons
250 channels
= (too?) expensive to go digital

Much improved background conditions because of
the coincidence
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