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Velocity of Uranium Atomic Beam Produced by Electron Beam Heating
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Atomic beam velocities of uranium produced by an electron beam heating were
measured by Laser Doppler-shift technique. The electron beam evaporators of the bent
beam gun and the axial beam gun were used for comparison of atomic beam velocities.
The atomic beam velocity in the bent beam gun was higher than that in the axial beam
gun. The excitation and ionization energy of evaporated atoms by energy loss of the
incident electron beam was converted to the kinetic energy of atomic beam by atom-
atom collision. This is because the rate of the electron impact excitation and ionization
of evaporated atoms by the bent electron beam was higher than that of the axial electron
beam.
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Table 1. Data used for estimation of atomic beam velocity

Gun type Bent electron beam Axial electron beam
Parameter
Acceleration voltage (kV) 10 20
Stopping power (MeVem?/g) 7.88 5.17
Spot size (mm) 10 in diameter 10X 15 in ellipse
Interaction zone between 30 10
atom and electron-beam (mm)
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beam Electron
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Electron
20kV/30kW
Thickness .
monitor
A
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Electron beam

Water-cooled copper
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Uranium metal
with tungsten

(b) Axial beam gun

Fig.1 Schematic drawings of two types of electron beam evapo-
rator used for production of uranium atomic beam
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Fig.2 Schematic drawing of experimental apparatus.
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Fig.3 Deposition rates as a function of electron beam input power.
(a): deposition rate at a height of 620mm by the bent beam gun,
(b): deposition rate at a height of 1010mm by the axial beam gun.
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Fig.4 Example of measured fluorescence spectrum of uranium
atomic beam by Doppler-shift technique.
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Fig.5 Deposition rate dependence of atomic beam velocity

by the bent beam gun. Circles: measured data.
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Fig.6 Deposition rate dependence of atomic beam velocity
by the axial beam gun. Circles: measured data.
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Fig.7 Atomic beam velocities of uranipm produced by two types of
electron beam gun as a function of inverse of Knudsen number
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Fig.8 Schematic view of electron beam evaporation
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Fig.9 Measured and estimated atomic beam velocities of uranium.
.are the data estimated from the energy loss of electron beams.
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23 | N(=10"dyn) kgf Ibf [E| MPa(=10bar)| kgf/em? atm mmlig(Torr)| 1bf/in®(psi)
1 0.101972 0.224809 1 10.1972 9.86923 7.50062 x10* 145.038
9.80665 1 2.20462 h 0.0980665 1 0.967841 735.559 14.2233
4.44822 0.453592 1 0.101325 1.03323 1 760 14.6959
B JE 1Pa-s(N-s/m*)=10P (X7 X)(g/(cm-s)) 1.33322x10 ' | 1.35951x10 * | L3I1579x10 * 1 193368 x10"*
BRI Im?®/s=10"St(R =2 Z)(cm?/s) 6.89476 10| 7.03070%10 * | 6.80460 x10"* 517149 1
| J(-107 erg) kgl-m kW-h cal(it &%) Btu ft-1bf eV 1 cal= 4.18605] (3t i)
£ .
v 1 0101972 [ 277778x10 7| 0.238889 | 9.47813x10 * | 0737562 | 6.24150 x 10" - 4.184) (ML)
¥ )
| 9.80665 1 27240710 *| 234270 | 9.29487x10 *| 7.23301 6.12082x10" _ 4.1855] (15C)
| sex100 | 3.67098x10° 1 859999107 | 341213 | 2.65522%10° | 2.24694 x 102 - 4.1868) (HEEAGHR)
i 4
. 418605 0.426858 L16279%10 " 1 3.96759%10 7 3.08747 2.61272x10" (% 1 PSULIE 77)
[ 1055.06 1)7.586 2.93072x10 ! 252.042 I 778172 6.58515x10% = 75 kaf+-m/s
nzgn ngoss - - 2990 BYNE 4 o 1
1.35582 0.138255 3.76616 x10 0.323890 1.28506 x10 1 8.46233 <10 . 735.499W
1.60218 x10 ™ | 16337710 *"[4.45050x10 *[ 3.82743 <10 *'| L.3I857 %10 * | LI8I7Ix10 "™ 1
fix Bg Ci /3 Gy rad el C/kg @ Sv rem
4 5702 ! P 4 it
i 1 2.70270x10 ﬁi 1 100 E I 3876 T 1 100
3.7 x10" 1 ) 0.01 1 2.58x10°1 " 0.01 1

(864121126 11 8L4¢)
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