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Separation of '®Yb Isotope using (AVLIS) Method
Atomic Vapor Laser Isotope Separation

Dr. Abdul Kader Jazmati
Phys. Dept. AEC of Syria, PO Box 6091 , Damascus, Syria
Abstract
We report in this study some physical and chemical properties of Yb element.
Resonance ionization schemes of '°*Yb isotope are also reported. The three concerned
suitable wavelengths are reported, in addition to the lifetime of the involved energy
states that produce ions. Also some parameters related to the atomic and laser beams

such as intensity, bandwidth, and others are reported.

Key Words : Isotope separation, Laser, Ytterbium Yb.
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Abstract
We report in this study some physical and chemical properties of Yb

'®Yb isotope are also

element. Resonance ionization schemes of
reported. The three concerned suitable wavelengths are reported, in
addition to the lifetime of the involved energy states that produce
ions. Also some parameters related to the atomic and laser beams

such as intensity, bandwidth, and others are reported.
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Excitation Saturation Fluence
Transition Lifetime (ns) | Cross section Energy (Photon cm'z)
(em®) (pd em?)
'S, - °PY 850 1.16 x 10'° 309 8. 6x10"
555.648 nm
73
LAREEL ’ ’
1120 096x 10 357 1.0x 10

581.027 nm

AU B ) (A dadiiaal) il guall JEIN Jana 9 s 1(5) Jg2al

A Wl Slyg 1 -10
s AaeSd) Al il oudl 8 ( Shenstone, Phys. Rev., 38, 873, 1931) J& (e )5Sk s WS
il gaal) 238 Tan yua jee ) (5f Gila Ly je ()5S0 LSl piunall Cplill e 358 (Sin i 5,3
Caci 1Yl G I ) Sl g i (AU Judldl il (38 ) il il Jlaad) (38 o
JEDU m yal) plaall (6 o glan g LaS 5 Tan o pue SISy 058 530 (8 A gl el ) i 5 SIY 5 0
sl Jlaall 5 82350 Ay g 0 JEDU pum jal) aall e 0 )ally TS ()5S (oo (o g O
U JEY) Jls & 4ie ST JEDU am jad) aaial) Jes (g 2ol (A ) il g Jlia) la il
4253 50 @33 LS L) JE i ol adaliall IS LS 4l aglae g LSy 3 bl el Jladl)
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Absorption wavelength,

Energy of self-ionization

Width of self-ionization

nm level, cm™ level, cm™
574.38 52609.4 1.5
582.79 52353.2 13.5
588.75 52186.0 77
601.91 5197.0 25
2,

A ) iy g (
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State Configuration Lifetimes (nsec)
D, 5d6s 372 (30)
°D, 5d6s 430 (35)
°Ds 5d6s 540 (55)
'D, 5d6s 4400 (1800)
°S) 5d7s 13.5 (1.1)
'S, 5d7s 33(13)
pY, 6s6p 875 (250)
°pY, 6s6p 15.0 (1.5) sec
P’ 6s6p 5(2)
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Yb (e 40 s JS5I G 3 [6]o 55 s Bowers addind 38 Ay jaill COladl) (yany (3lady Lad
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138 Slay 10 mTorr 4y (e g Jlag Jaria ae da all 028 (38 55) 750 K (G on 3 ) s da 0
510 Op )t dee s 4 )3 A s A o (Sare 50 g2l 5 Foxdl Vb (e il e daan 5
5x 10" L & (il Aa% (e 5 cm 2 e s Jeldil dihia 43 46D Jae 4els20)
o8 e (Hanle effect or Zeeman quantum beats) &b ce palasll Jal e atoms/cm®
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(8) Jsaall A e 98 WS (nondegenerate two photon transitions) dddaie je ddeline 4y 5 68

(6) Jsi
Leading Excitation
Energy (cm’) configuration and And detection | ) Fluorescence o ns
term assignment Scheme Detected, nm
Even Parity Sates
24489.102 4£%5d6s °D, a 556 380(30)
24751.948 4f"%5d6s “D, a 556 460(30)
27677.665 4f"5d6s 'D, a 399,556 6700(500)
47584.34 4£5d6s6p 'P, d 330,338 125(12)
Odd Parity States
17992.007 4f"%6s6p P, a 556 850(50)
38174.17 4f%6s6p P, c 399 120(30)
38422.36 4f°5d6s” D, c 399 120(30)
42647.72 4f%5d%6s °D, b 551 140(13)
42725.78 4f%5d6p “F, b 548 68(9)
43254.78 4£1%5£6s “Fs b 540 88(10)
43297.51 4f"*5f6s 'F; b 539 62(9)
43433.85 4f*5f6s °F, b 528,535 26(7)
43532.77 4f°5d%s D, b 525,532 1820(200)
43659.38 4f"6s8p P, b 522,529 140(20)
43805.69 4f%6s8p P, b 518,525,539 140(20)
43815.67 4£5d%6s “P; b 525,539 120(12)
44017.60 4f"%6s8p P, b 512,519 50(20)
44251.88 4f°5d%6s S, b 513,527 450(30)
44453 .47 4£%5d6p °F; b 508 22(7)
45155.33 4f"*5d6p 'D, b 503 25(20)
45956.27 4f%6s6f °F, b 466,472 53(9)
o g Y] 45l CSlged pae :(8) sl
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