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Relativistic effects on SHE
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Thermo- chromatography ( IC ) Isothermalchromatography ( IC )
' A

100 -

50

Yield [%]
Yield [%]

v

Temperature [°C] 1 Temperature [°C]

!

0 Distance [cm] 40 0 Distance [cm] 40

350

-150

Temperature [°C]
Temperature [°C]

Gas flow TC column Gas flow IC column
LT |\

y / / / / / /S IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.

OsO4/ HsO, ,Hg/Cn, Pb/114 RfCl,, DbBrg, SgO,Cl,, BhO,CI



Previous gas-phase chemistry ( TC )
experimental results of Db with bromine

Dubna(1970) : identification of Db isotopes based on SF track in
mica.
Volatility: NbBr.>DbBr.~HfBr,
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Previous gas-phase chemistry ( IC )
experimental results of Db with bromine

PS1(1992) : chemical species were probably DbOBr, rather than pure DbBrg
since trace amount of oxygen exist in carrier gas.
Volatility: TaBr; = NbBr; >DbBrg
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Light fission products from 2>2Cf spontaneous fission
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Isothermal chromatography set-up at IMP
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Fast chemical separation of short-lived Tc isotopes in the form of TcO,
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Chemical Yields(%)
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Short-lived isotopes of 8Nb and 1’9Ta produced at SFC of HIRFL
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natGe(19F,xn) ®8Nb :

Aerosol particles: KBr
carrier gas: He =2 L/min
Reactive gas :

HBr =100 mL/min

Measure time :15 min

T,,=14.5 m, E =1082,1057 keV
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"G (19F,xn) ™0Ta : T,=6.76 m, Ey=100.8,221 keV
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ntGd(19F xn) 170Ta : T,,=6.76 m, Ey=100.8,221 keV

Aerosol particles: KBr
carrier gas: He =2 L/min
Reactive gas :

HBr/BBr; =100 mL/min)

Measure time :15 min
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258, 259Db were produced via reaction of 24!Am(%°Ne, 4,5n) at SFC of HIRFL
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Short-lived 2°2Db produced via ?*3Am(?°Ne, 5n) reaction

1E5 - HIVAP calculation Decay properties of 22Db
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Beam: 148 MeV ?°Ne’* from the SFC, intensity: 0.5 puA

Beam time: 200 hours

Beam dose: 1.05%1018

Target: 1mg/cm? 243Am on 19um Be foil prepared by means of electrodeposition method
Energy loss: 2.3mg/cm? Havar windows + cooling gas ( He ) + 19um Be

Energy in the center of target: 120 MeV

Rotating wheel detector system: 3 pairs of PIPS detector,
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Temperature | Dose
/ OC X 1017

250 2.1759 16
200 2.1416 17
150 2.1688 10
100 2.1569 8
50 1.8392 2

Energy windows: Mother 8.9-9.3MeV , Daughter 8.3-8.5MeV
Correlation time windows: Mother 0-10s , Daughter 0-30s
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Adsorption enthalpy of the group V
bromides on quartz surface
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Summary

Pure bromide of group V elements were
formed after purifying Carrier gas.

Volatility :  DbBrs > NbBr; >TaBr; justas
theoretical calculation predicted that DbBr.
is more volatile than its light homologous.
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Adsorption of Bromides on Quartz Surface

E(x):—i(g_lj Qo
16\ £ +2 ( 1 1 Jg
+ X

IF)slab II:)mol
Property NbBrs TaBrs DbBrs Ref.
IP, eV 9.35 9.33 9.37 calc.
Oy, a.u. 162.257 155.563 156.828 calc.
ay, a.u. 163.124 156.477 157.736 calc.
oz, a.u. 195.885 187.265 188.117 calc.
<o>, a.u. 173.755 166.435 167.650 calc.
Re(ax/eq), A 2.500/2.448  2.495/2.442 2.550/2.496 calc.
Re(ax/eq), A - 2.473/2.412 - exp.
x, A 2.783 2.769 2.788 calc.
-AHa45(S102), kd/mol 66 64 63.2 calc.
-AHa4s(Si02-KBr), kd/mol 77 74.7 74 calc.
-AH4q4s, kJ/mol 89.2+8 101+£8 7118 exp.

Volatily as adsorption (predictions): NbBr < TaBr; < DbBr,
Macrochemistry: NbBrg < TaBr; < DbBr.

V. Pershina, privite comunication




Chemical yield (20)
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Relative yield (20)
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Volatility of group 5 element with bromide
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