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Presently the available information on the spontaneous fission of heavy elements mainly concerns partial
half lives, TKE and mass distributions of fission fragments from spontaneous fission.
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Presently the available information on the spontaneous fission of heavy elements mainly concerns partial
half lives, TKE and mass distributions of fission fragments from spontaneous fission.
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In the past a multiplicity distribution of prompt neutrons emitted in spontaneous fission was measured
for elements not heavier than Fm.




Experimental setup

Focal plane detector
(SCD inside “neutron barrel”)

Dipole magnet

Concrete wall
{1.5m)

Multiplicity
distribution,
Av. number
of neutrons
per SF



- Determination of the SF-branching ratio

- Measuring of partial half-lives

- Estimating Kinetic energies of spontaneous fission fragments
- Measuring of the average number of neutrons emitted in SF

- Determination of neutron multiplicity distributions
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Experiments

40Ar (298Ph, 2n)246Fm 48Ca (25Ph,2n) 252No 40Ar (296Ph,2n) 244Fm
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Target: 2°8Pb (97.2%), 280ug/sm?

Target: 2°5Pb (97%), 350ug/sm?
40Ar-beam: E,;, = 186 + 2 MeV

48Ca-beam: E;, = 217 + 2 MeV

0.5 ppuA (3x10'2 pps) 0.5 ppA (3x1012 pps)
o=6nb o =200 nb
108 SF events 2000 SF events
bsr = (5£3) % (lit.: 8 %) Calibration TKE =198,7 MeV

T, = (1.320.2)s (lit.: 1.1c n 1.2c) Bemis C.E. et.al., Phys.Rev. C15. 1977
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v=406+0,12
V= 3,6:|:0,5 (v=4,15+0,30 Yeremin A.V. et. al.,

Nucl. Instr. Meth. A539. 2005)

Emission probabilties (P,)

Exp

Target: 296Pb (97%), 350ug/sm?
48Ca-beam: E,, = 186 + 2 MeV
0.5 puA (3x1012 pps)

o=3nb

212 SF events

bsr = 100%
T, = 3.47£0.26 ms (lit. 3.12+0.08)
TKE =195 +14 MeV

Neutron numbers

v=33+0,3




Calculated? Measured Calculated? Measured average

Isotope | average number | average number average TKE pre-neutron TKE
of neutrons, of neutrons, (MeV) (MeV)
4.1 4.06+0.12this work 201 202.4+1.2
3.5 RIS (RS ELRe s 196 19811 5this work
246Fm 3.6 3.6£0.5this work 196 199+4
248Cm 3.1 3.13+0.01 183 182
252Cf 3.6 3.77+0.01 186 184.1+1.3

In the present work we used an improved scission-point model (see A.V. Andreev, Eur. Phys. |]. A 30,
(2006)) which is powerful in description of various experimental data on binary and ternary fission of
heavy nuclei: mass and charge distributions of fission fragments, their kinetic energies, prompt fission
neutron multiplicities, etc.
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SHELS - SEPARATOR FOR HEAVY ELEMENT
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SHELS - SEPARATOR FOR HEAVY ELEMENT
SPECTROSCOPY

- Higher transmission
- Moving E-deflectors
- Wider range of reactions
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The new DSSD:
“ 48x48 strips;
+ the thickness is 300 ym;
+ the sensitive area is 58 mm?;
% the pos. resolution is 1.2 mm?
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Spectrum of a particles, obtained from an isolated strip from
the face side of the focal detector.
Reaction 48Ca + 174Yb — 222Th*,
Energy resolution approx. 20 keV for each strip




New results

50Ti (208Pb’2n)256Rf 48Ca(208pb’2n)254N0 204Pb(48(:a’ 2n)250N0

Target: 2°Pb (97.2%) (2%6Pb, 207Pb =

Target: 2°Pb (97.2%) (2%6Pb, 207Pb = Target: 2°4Pb 350ur/cm?
2.5%) 300ur/cm? 2.5%) 300ur/cm? 48 _
50Tj beam: E,;, = 186 + 2 MaB 48Ca-beam: E,,, = 217 + 2 MeV Ca'beaml-z
0.5 puA (3x1012 pps) 0.2 puA (1.2x102 pps) 0.5 puA (1.2x10% pps)
o=10nb o = 1500 nb 6=13nb
1700 SF
ber = 100 % bse = 0.17 % bse = 100 %
Typ=6ms Ty,=51s T,,=4.2us

Count

Neutron numbers

In the process

v =4,58+0,13
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SHELS - SEPARATOR FOR HEAVY ELEMENT
SPECTROSCOPY
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It is planned to continue studying the spontaneous fission of short-lived neutron-deficient isotopes
produced in the reactions with heavy ions on the modernized VASSILISSA separator.
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Thank you for your attention !!!
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Comparison of neutron multiplicity distribution of ?4¢Fm and 248Cm
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The determined by statistical regularization
method multiplicity distributions of emitted
neutrons for 2%Fm and 248Cm is presented

The normalized multiplicity distribution of
detected neutrons for 246Fm and 248Cm is

shown




