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1. Introduction — why
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Physical preseparation:
Example: DGFRS — Dubna gas-filled recoil separator
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counts per 20 keV

1. Introduction —why
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1. Introduction —where
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1. Introduction — how
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Partition | Material gyrface | Material  gyrface
density density
cm?] [ug/cm?]
(4%%5@%.92 208pp 446
' Cu 1091
B 9@96 31 |298pb 433
Ca,gn)y>°Ri A
3 emptg 208ph 461
3Ca,2n)**N0 |cu 103
4 Dy,04 317.40 |298pPh 327
Cu 1023
5 Dy,04 346.25 | 298Phb 443
Cu 1144
6 empty 208pp 423
Cu 1164
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2. Stopping force - what S

Four different interactions of ions with matter:
-elastic collisions with the target nucleus
-inelastic collisions with the target nucleus
-elastic collisions with the target electrons

-inelastic collisions with the target electrons
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2. Stopping force - what
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Bohr Bethe Rel. Bethe

dE/dx [MeV/(mg/cm?)]

) | oxygen in
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Picture from P. Sigmund: ,Stopping of heavy ions*
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3. Results
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3. Results
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3. Results

b

u

b
UNIVERSITAT
BERN

PAUL SCHERRER INSTITUT

HA

dMylar [um] pressure within a 18 mm depth chamber [kPa]
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40- -
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e " u 185Hg \,\:\\ . 185Hg
. \\\\\\ 2060 T _\:ii\\ 20601
_ . \\ 40 30 s Z*No ]
: 3
= ]
ui~ 30+ i %‘
20+ -
20 1 Hg Rn No
48.7+ 78 46.7+7.6 29.0% 4.8
———T— N | 33.5 20AAT—34A4+—44-6— 4B —————
00 0.1 102+4800 9oG2 494 806 598 10 12 14
AL AL Hg Rn e NoO_ .. ¢ 2
Su p) |03 vy 1101 1
E 373272 3552060 gy yAma/cm ]
STF [MeV/(mg/cm?)] |125+6.7 11.5+6.3 10.1+ 6.7
Range at 101 kPa [cm] 1.7+1.0 1.7+ 1.0 1.2+ 1.0*

* STF and Range uncertainties for No in Ar are estimated maximal values
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3.1 Extrapolation R

Extrapolation to the STF of 289114 was done using:

All ions must have the same specific energy !
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3.1 Extrapolation
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244py) (48Ca, 3-4n) 288289114

1.43101° 48Ca particles during 51 days

287114 288114 288114

10.04 MeV  9.95MeV  9.81 MeV

285112
9.20 MeV
Decay chains from R. Eichler

283112
1:10.93 s

a 9.53
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3.3 Comparison with SRIM-2008

UNIVERSITAT

PAUL SCHERRER INSTITUT

=] -
05 -
| Ksdan
0287
& 0.3-
£ 0.15-
= 0.2-
S 0.10-
E 0.1- S.pst, 1His work
T 150,05- ‘ 53255&%%\2%
4 SamlRRs
@ <& SRIM 2008 S_¢-.
R
0.2 0.3 04 05 0.6 0.7
1/In(2)

15. Oktober 2009

19



UNIVERSITAT

4- Su m m ary P::RLNSEHERRER INSTITUT
] -

-The recoil energy of 28°114 in Mylar is high enough so that it
passes the 3 ym Mylar foil

-The recoil energy of 289114 in argon after the Mylar foil is low
enough so that it stops completely in the RTC

-SRIM-2008 values and experimental values are almost
Identical for Mylar but have larger differences for gaseous
argon
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75 . Mylar - . Argon

range at 101 kPa [cm]
w
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24.7 MeV TKE 10.1 MeV TKE
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w =
1 2 3
Efficiency event | event | event
8transp*‘("deposition*gdet
*SWindow*SSeparator G[p b] G[p b] G[p b]
alpha-SF

285112 0.192 054 | 1.09 | 1.63
288114 0.036 2.90 | 5.80 | 8.71
284112 0.043 243 | 4.86 | 7.29

alpha-alpha-SF
289114 0.096 1.09 | 2.18 | 3.27
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