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[57] ABSTRACT 
The element "lithium" has strong absorption lines near 
6707.84 A and 3232.61 A and possesses specific isotope 
shifts at the respective absorption lines. With the aid of 
a laser capable of controlling the oscillation spectral 
width accurately to 0.01 A, the isotopes of this element 
are separated from each other by irradiating lithium 
atomic beam with a laser beam tuned to the absorption 
line of either of the isotopes, 6Li and 7Li, for thereby 
selectively exciting the isotope, ionizing the excited 
isotope along by irradiation with a laser beam having 
one photon energy enough to pump it from the excited 
state to the ionized state and separating the ionized 
isotope from the un-ionized isotope by means of a mass-
filter. 

7 Claims, 5 Drawing Figures 
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of Chemical Physics, Vol. 57, No. 12, pp 5556-5561 
METHOD FOR SEPARATION AND (1972), the combination of an aqueous solution and an 

ENRICHMENT OF LITHIUM ISOTOPES BY organic solvent is suggested. The combination of an 
LASER aqueous solution and an amalgam is suggested in the 

BACKGROUND OF THE INVENTION 5 J o u r n a l o f Chemical Physics, Vol. 64, No. 4, pp 
1828-1837. An ionic migration method which accom-

This invention relates to a method for the enrichment p l i s h e s t h e enrichment of lithium isotopes by utilizing 
or separation of lithium isotopes, 6Li and 7Li, by means t h e m o b i l i t y o f i o n s affected by the difference of masses 
ot a laser. of the lithium isotopes in a DC-applied solution passed 

In nature, the lithium isotopes, «Li and 7Li, exist at a 10 t h e r e through has also been suggested [The Journal of 
proportion of 7.42:92.58. Physical Chemistry, Vol. 62, 760 (1958)]. Recently, °Li has come to arrest increasing attention , . . . . „ ,.c 

.. r L -x- nr , • . These methods invariably utilize the small mass dif-as the source for tntium, T, which is used as the fuel for „ , , . . . 
thermonuclear fusion furnaces. In other words, the f e r e n c e ° " l y f r o m th<T , n e r t l a l P o m t o f V l e w a n d L t h e r e " 
importance of tritium T as the fuel for thermonuclear 15 evolve extremely small isotope separation factors, 
fusion furnaces has come to be recognized in conse- Thismeans that acquisition of a desired isotope of lith-
quence of the growth of researches on thermonuclear m m l n a required quantity makes it necessary to perform 
fusion furnaces. On the earth, tritium T is extremely t h e enrichment and separation process in a multiplicity 
rare and exists in a proportion of only 1/1018 to 1 with o f s t eP s repeatedly for a long period of time. The ionic 
respect to ordinary hydrogen (protium). In view of such 20 migration method consumes electric power in a quan-
extremely meager natural presence of tritium, it is tity too large to make the operation thereof commer-
readily appreciated that the isotope must be artificially cially feasible. 
manufactured by some method or other in order for the In the Japanese Patent Public Disclosure No. 
isotope to be used as a fuel on a commercial scale. One 13798/1968, there is disclosed a method whereby the 
of the simplest methods so far available is by a nuclear 25 isotopes of uranium are separated by irradiating ura-
reaction of the following formula which is caused by nium with a laser beam in two separate stages so as to 
irradiation of 6Li with thermo-neutrons. This nuclear excite and ionize the desired isotope. This method can-
reaction permits ready production of tritium T. not be applied to the enrichment and separation of the 

isotopes of lithium, however, because uranium and lith-
T+«e+4.8MeV 3Q i u m h a v e entirely different spectrum structures and 

_ , , , , 7T . , pressure characteristic and, accordingly, different shifts 
Also tntium T can be produced from 7Li by a reac- o f a b t i o n l i n e s ^ d i f f e rent wavelengths, which are 

tion of the following formula. In this case, the reaction . , . .. . ,.„. . i. 
does not occur unless the neutrons to be used have a controlled by a entirely different method, of laser beams 
sufficiently high energy level. For this reason, 7Li is ^ 0 e u s e • 
mainly used as the absorbent for neutrons in nuclear SUMMARY OF THE INVENTION 
fission furnaces. . . . „ , . . 

An object of the present mvention is to provide a 
'Li+'n—>T+ <He+ 'n-2.5 MeV method for easily and economically separating and 

enriching the isotopes of lithium, 6Li and 7Li. 
To be more specific, 6Li is used as the source for the 4 0 The method of this invention which thus aims to 

initial charge of tritium in thermonuclear fusion fur- separate and enrich the isotopes of lithium first causes 
naces or as the breeder for tritium within the blankets of lithium atomic beam to be irradiated with a first laser 
such furnaces. In contrast, 7Li concentrated to more beam of a wavelength capable of exciting the first iso-
than 99% is used as the absorbent for neutrons and as tope of lithium and incapable of exciting the second 
the pH adjuster for preventing hydrogen embrittlement 45 j s o t o p e 0f lithium. For example, the irradiation of lith-
in nuclear fission light-water furnaces. In a nuclear i u m vapor with a laser beam of a wavelength of 
fission power generation furnace having a capacity of 6707.761 A or about 3232.61 A causes selective excita-
550,000 KW, for example, about 70 Kg of 7Li is con- t i o n o f 6Li, whereas the irradiation using a laser beam of 
sumed for this purpose per year. v a wavelength of 6708.072 A or about 3232.60 A results 

As described above, the technique adopted for the 50 ^ s d e c t i v e e x c i t a t i o n o f 7Li. Then, the lithium beam 
enrichment or separation of the isotopes of lithium, «Li w h i c h h a s u n d e t h e inf la t ion with the first laser 
and 7Li, is vitally important for nuclear fusion furnaces b e a m i s s i m u i t a n eousl y irradiated with a second laser 
and for nuclear fission furnaces. beam of a wavelength capable of ionizing the excited 

To date, almost all attempt to enrich and separate 6Li . „ , . K. . . . . . . . 
have relied on by exchange reaction methods, followed 55 !*! u m !s° °Pe a n d m f P a b ! e o f ionizing the unexcited 
by electrolysis methods, molecular distillation methods h t l " u m l s o t oPe ' s o ^ t o ionize only the lithium isotope 
and ionic migration methods. All these methods make m t h e e x c l t e d f a t e ' T° b e m o r e c ° n ^ t e ' th.e S d e C . t l V e 

use of differences in reaction velocity or particle veloc- ionization of the excited isotope of lithium is obtained 
ity due to the mass difference between the two isotopes. bV irradiating the lithium beam with a laser beam of a 

The two-phase exchange reaction method which 60 wavelength of less than 3500 A where the excitation has 
effects the enrichment by utilizing the phenomenon that b een effected by use of a wavelength in the neighbor-
the rates of penetration into two phases depend on the hood of 6708 A or with a laser beam of a wavelength of 
mass difference between the isotopes, necessitates use of less than 800 A where the excitation has been effected 
a combination of two liquid phases which involve a by use of a wavelength in the neighborhood of 3233 A. 
large isotope separation factor. For example, in the 65 The isotope of lithium which has thus been ionized and 
Journal of Chemical Physics, Vol. 56, No. 5, pp the other isotope of lithium which has escaped being 
1855-1862 (1972), the combination of an organic sol- ionized are separated from each other by means of a 
vent and a dielectric solvent is suggested. In the Journal mass-filter. 
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According to the method of this invention, the sepa-
ration and enrichment of isotopes of lithium are accom-
plished by selectively exciting and ionizing a desired 
one of the isotopes owing to the isotope shifts in the 
absorption lines of lithium as described above. There- 5 
fore, the separation and enrichment of isotopes of lith-
ium can be carried out easily and effectively in a short 
period of time. 

The other objects and the other characteristic fea-
tures of the present invention will become apparent 10 
from the detailed description to be given herein below 
with reference to the accompanying drawings. 

BRIEF EXPLANATION OF THE DRAWINGS 
FIG. 1 is an explanatory diagram illustrating the 15 

energy level of lithium which is involved in the present 
invention. 

FIG. 2 is an explanatory diagram illustrating the 
isotope shifts of lithium in the neighborhood of 6708 A. 

FIG. 3 is a schematic sectioned plan view of one 20 
embodiment of the device to be used in practising the 
method of separation and enrichment of the isotope of 
lithium according to this invention. 

FIG. 4 is a sectioned view taken along the line 
IV—IV in FIG. 3. 25 

FIG. 5 is an explanatory diagram illustrating the 
directions of irradiation with two laser beams as used in 
the method of the present invention. 

DESCRIPTION OF PREFERRED 3 0 
EMBODIMENTS 

Heretofore, the isotopes of lithium, 6Li and 7Li, have 
been separated from each other mainly by utilizing the 
difference of masses. Because the isotope separation 
factor of lithium is small, the work of separation and 35 
enrichment have proved highly complicated. 

In due consideration of this state of the prior art, the 
inventors made a study in search of a method capable of 
easily and economically effecting the separation and 
enrichment of the isotopes of lithium. They have conse- 40 
quently reached a discovery that the element "lithium" 
has strong absorption lines in the neighborhood of 
6707.84 A and 3232.61 A and, therefore, its isotopes 6Li 
and 7Li can easily be separated from each other by 
utilizing isotope shifts occurring in the respective ab- 45 
sorption lines. The present invention has been accom-
plished on the basis of this discovery. 

FIG. 1 shows the energy level of lithium which is 
involved in the present invention. 

The element "lithium" has two strong absorption 50 
lines, one in the neighborhood of 6708 A and the other 
in the neighborhood of 3232 A, and it involves an iso-
tope shift of about 0.356 c m - 1 with respect to the for-
mer absorption lines and another isotope shift of about 
0.345 c m - 1 with respect to the latter absorption lines. 55 
For example, when the isotopes of lithium are irradiated 
with a beam of light having a wavelength exactly tuned 
to either of a line due to only the desired isotope of the 
former absorption lines, the portions of 6Li and 7Li 
which have existed in the ground state 2s2SJ are excited 60 
to the 2p2P13/22 state. Similarly, when the isotopes of 
lithium are irradiated with a beam of light having a 
wavelength exactly tuned to either of a line due to only 
the desired isotope of the latter absorption lines, the 
portions of 6Li and 7Li which have existed in the 65 
ground state are excited to the 3p2P 13/22 state. 

To be more specific, when the isotopes of lithium are 
irradiated with a beam of laser light controlled to a 
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wavelength in the range of from 6707.912 A to 6708.072 
A by use of a laser capable of controlling the oscillating 
spectral width accurately to within 0.01 A such as, for 
example, a dye laser which provides the oven contain-
ing vapor of only the undesired lithium isotope (7Li) in 
the laser-cavity or provides some optical dispersion 
elements in the laser-cavity, only the 6Li of the isotopes 
of lithium is selectively excited. Similarly, irradiation of 
the isotopes of lithium with a beam of laser controlled to 
a wavelength in the range of from 6707.761 A to 
6707.912 A results in selective excitation only the 7Li of 
the isotopes of lithium. (FIG. 2) 

The only isotope which has thus been brought into 
the excited state is thereafter ionized by being irradiated 
with a light energy exceeding the ionization energy, i.e. 
a beam of laser of a wavelength of less than about 3500 
A. From the isotope which has escaped being ionized, 
the ionized isotope is readily separated by passing the 
mixture of the two isotopes through a mass-filter estab-
lished in a magnetic field of a specific magnitude. 

Where there is utilized the absorption line in the 
neighborhood of 3232.61 A, a laser capable of control-
ling the oscillating spectral width accurately within 0.01 
A as described above is adjusted so as to generate a 
beam of laser having a wavelength capable of selec-
tively exciting either 6Li or 7Li. Then, the isotopes of 
lithium are irradiated with this beam of laser. Thereafter 
they are irradiated with a beam of laser light of a wave-
length of less than about 8000 A to pump the selected 
isotope from the excited state to the ionized state. Con-
sequently, the excited isotope in the mixed isotopes of 
lithium is selectively ionized. The ionized isotope is 
then separated and enriched by means of a mass-filter 
and an ion collector. 

FIGS. 3 and 4 schematically represent one embodi-
ment of the device to be used in practising the present 
invention. The outlets 2 formed in a tightly sealed 
chamber 1 are respectively connected to vacuum 
pumps (not shown), which are operated to maintain the 
interior of the chamber 1 in a state of vacuum of the 
level of 10_7mmHg. 

Inside the chamber 1 is placed a heatproof crucible 3 
such as a tantalum crucible. The crucible 3 holds metal-
lic lithium 4 inside. The crucible 3 is provided on the 
outer wall thereof with heating element 17, which is 
covered externally with a heat seal material 5 for reten-
tion of heat. 

In the path of the metallic lithium beam emanating 
from the outlet of the crucible, there are provided a 
thermal ion removing plate 6 and a vapor converging 
slit plate 7. At the outlet of the slit plate 7, a laser irradi-
ation region 8 is provided. At the opposite extremities 
of the laser irradiation region 8, there are provided laser 
light sources 9, 10. (FIG. 4) The laser beams from the 
laser light sources 9, 10 are forwarded to the laser irra-
diation region 8 through laser beam converging lens or 
the Brewster angle windows 11 perpendicularly rela-
tive to the lithium beam. 

Further, in the path of the lithium beam, there are 
provided ion lenses 12, quadripolar mass-filters 13, ion 
collecting electrodes 14, channel ion collectors 15 and a 
neutral atom trap 16. 

In a device of the construction as described above, 
the interior of the chamber is evacuated to a vacuum 
degree of 10~7 mmllg and the crucible 3 is heated to 
temperatures of from 500° to 800° C. with the heating 
element 17. Consequently, the metallic lithium 4 held 
inside the crucible 3 are melted and a continued flow of 
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metallic lithium vapor issues from the outlet of crucible gent filter and etalons which are provided inside the 
at a pressure of 10~2 to 10° mmHg. The metallic lithium resonator of the laser unit. 
vapor issuing from the crucible 3 has 1014to 1016lithium Where the separation and enrichment is effected by 
atoms per cubic centimeter. utilizing the absorption line in the neighborhood of 

The current of metallic lithium beam spurted out of 5 3232.61 A, the c.w. dye laser can effectively be used by 
the crucible contains thermal ions, which are removed having a non-linear optical crystal provided inside the 
from the current by means of the thermal ion removing resonator of the laser so as to generate the second har-
plate 6 which is disposed at the outlet of the crucible. monies wavelength. 
Then, the beam is converged by the beam converging For ionization of the excited lithium isotope, the 
slit plate 7. The converged current of lithium beam is 10 excited isotope is irradiated with a beam of laser light 
subsequently forwarded to the laser irradiation region 8, having a wavelength of less than 3500 A where the 
there to be irradiated with two beams of laser light 9', excitation has been effected by use of the absorption line 
10'. The laser irradiation region 8 is constantly irradi- i n t h e neighborhood of 6707.84 A. This irradiation is 
ated by a light beam 9' issuing from the laser source 9 m a d e w i t h a b e a m o f l a s e r Kg*11 having a wavelength of 
and controlled to excite the selected isotope and a light 15 l e s s t h a n 8 0 0 0 A w h e r e t h e excitation has been effected 
beam 10' issuing from the laser source 10 and controlled bV t h e absorption line in the neighborhood of 3232.61 
to ionize the isotope of lithium in the excited state. A " U ? o n exposure to the beam of laser light of the afore-
While the current of metallic lithium beam issuing from mentioned descnption, the excited lithium isotope is 
the slit plate 7 is passing through the laser irradiation ? " I n p e d J 0 a l e ^ e l exceeding that of ionizing energy 
region 8, the *Li or 7Li contained in the atomic beam is 2 0 When a beam of laser light having a shorter wavelength 
instantaneously excited and ionized. The current of t h a n s P e c i f ' e d a b o v e , s ^ for the purpose of loniza-
metallic lithium vapor now containing the ionized iso- f l o n ' * h e n t h ™ " " J P 0 " ^ t h a t t h ! n ° » e x c i t e d 

tope is forwarded t i t h e ion lenses 12, at which only the !!T. a t o m additionally be ionized Therefore the 
ionized isotope is collected so as to be effectively for- „ hthmm isotope e x c l t e f selectively shodd be ionized by 
warded to the quadripolar mass-filters 13. At the mass- 2 5 a laser beam having a longer wavelength than the wave-
filters 13, the proportion of concentration of the ionized len^h corresponding to the photon energy which di-
. , .. , • • . .. f rectly ionizes the lithium atom m the ground state, 
isotope is regulated by adjusting the intens ty of the Examples of lasers which are capable of generating 
^ f o r m ? l * e r e m ; , f o r example, highly s u c h b e ^ s o f ] a s e r l i h t i n c l u d e t £ e He-Cd laser and 
concentrated «Li can be obtained by setting up the mag- 3() t h e N e l a s e r i n t h e c a s* o f t h e 6 7 0 8 £ elective excita-
netic held at an intensity such as to permit passage ot t i o n a n d t h e A r ion laser and other similar visible lasers only the ionized «Li. Thus, the lithium isotope concen- ^ t h e c a s e o f t h e 3 2 3 3 A ^ ^ e x c i t a t i o n . 
trated to a desired proportion can easily be obtained by I n t h e d e v i c e s h o w n in FIG. 4, the beam 9' of laser 
adjusting the intensity of the magnetic field of the mass- l i g h t u s e d for s e i e c t ive excitation and the beam 10' of 
filter, and the concentrated lithium isotope is collected 3 5 l a s e r l i g h t u s e d for i o n i z a t i o n are projected to the laser 
by the ion collecting electrodes 14. Finally, the col- irradiation region 8 in diametricaUy opposite directions, 
teted isotope is neutralized and accumulated at the Alternately, the beam 9' of laser light for the selective 
channel ion collector 15. In the meantime, the isotope excitation can be projected in a vertical direction and 
which has escaped being ionized is allowed to advance t h e beam 10' of laser light for the ionization in a hori-
m straight line and is accumulated at the neutral atom 40 z o n t a l direction so that they will intersect each other t raP l®- where the lithium atomic beam issues from the slit plate 

In the manner described above, the isotopes 6Li and 7 ^ illustrated in FIG. 5. 
'Li of lithium are separated or enriched in a desired According to the present invention, one of the two 
proportion. isotopes of lithium is excited and ionized by utilizing 

The c.w. dye laser can be cited as a laser of the type 4 5 p r o p e r isotope shifts at the absorption lines of the ele-
which is capable of controlling the wavelength accu- m e n t "lithium" so as to accomplish the separation and 
rately to 6707.761 A or to 6708.072 A (i.e. to three enrichment of the isotopes as described above. This 
places of decimals of A). There are two methods for invention, therefore, permits production of a lithium 
controlling the wavelength of the laser beam. isotope concentrated to a higher purity in a shorter 

The first one is as follows. 50 period of time than by any of the conventional methods 
In the enrichment or separation of 6Li, for example, if for the enrichment and separation of lithium, 

an oven containing only the 7Li isotope is disposed Further, the method of this invention obviates the 
inside the resonator of the laser unit and heated to a necessity for repeating the process of separation in a 
temperature between 300° C. and 500° C. to be filled plurality of steps. The equipment required for this 
with 7Li vapor, and thereafter the isotopes of lithium to 55 method, therefore, is inexpensive. Thus, the enrichment 
be separated are irradiated with a beam of laser light and separation of lithium isotopes can be carried out 
which has passed through the oven, then the spectral economically by this invention, 
portion of the laser beam which has a wavelength for Now, the present invention will be described more 
exciting 7Li is absorbed by the 7Li vapor inside the oven specifically with reference to working examples. This 
and only the isotope 6Li is selectively excited. In the 60 invention is not limited to the examples in any way. 
enrichment or separation of 7Li, when an oven contain-
ing 6Li is disposed inside the resonator and heated, and EXAMPLE 1 
thereafter the isotopes of lithium are irradiated with the In a device constructed as illustrated in FIG. 3, a 
beam of laser light which has passed through the oven, tantalum crucible containing about 50 g of metallic 
then only the isotope 7Li is selectively excited. 65 lithium was placed within the chamber having the inte-

On the other hand, a beam of laser having a desired rior maintained at a vacuum degree of about 10 - 7 

oscillating spectral width can be also obtained by ad- mmHg and was heated at about 730° C. At this time, the 
justing the dispersing elements such as prisms, birefrin- lithium vapor pressure inside the crucible was equiva-
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lent to about 7.5 X10 ~1 mmHg. The number of lithium laser (a solution mixed with sulforhodamine 101 and 
atoms of the lithium atomic beam having been spurted rhodamine 6G dissolved in ethylene glycol) provided 
out of the crucible was equivalent to 3 x 1016 per cubic with a resonator having therein an oven filled with 6Li 
centimeter. Under this vapor pressure, the Doppler vapor so as to filter only the wavelength corresponding 
broadening of the absorption line in the neighborhood 5 to 6Li atomic resonance line of the oscillating wave-
of 6707.84 A was 0.026 c m - 1 . lengths around 6708 A was projected in the vertical 

The lithium atomic beam thus generated within the direction and a beam of laser light of 3250 A in wave-
crucible was passed through the thermal ion removing length and 5 X103 W/cm 2 in output strength produced 
plate and the atomic beam converging slit plate having by use of a He-Cd laser was projected in the horizontal 
a slit of 1 m m x 10 mm. The number of lithium atoms of 10 direction. The lithium beam which had been exposed to 
the lithium atomic beam issued from the slit was equiva- the beams of laser lights was passed through a mass-fil-
lent to 10>8 per second. To the current of lithium atomic t e r set up in a magnetic field controlled to permit selec-
beam, a beam of laser light 6708.072±0.025 A in wave- t i v e p a s s a g e 0 f 7Li. When the beam of laser light from 
length and 10 W/cm 2 in output strength produced by t h e c . w . d y e l a s e r h a d a n o u t p u t strength of 10 W/cm2 , 
use of the c.w. dye laser (a mixed solution having sulfor- 15 t h e r e w a s obtained about 60 mg of 7Li concentrated to 
hodamine 101 and rhodamme 6G dissolved m ethylene a b o u t 9 9 % o v e r a riod o f o n e h o u r irradiation-
glycol) provided with a resonator having therein two What is claimed is-
Brewster prisms, an etalon plates having a thickness of j A method for the separation and enrichment of 
0.3 mm and an etalon plate having a thickness of 2 mm ] i t h i u m i s o t o p e s b y u s e o f l a s e r l i g h t comprising the 
was projected in the vertical direction and a beam of 20 o f i r r a d i a t i ng lithium atomic beam with a first 
laser light 3250 A in wavelength mid 5 x KP W /cm2 m b e a m o f l a s e r l i g h t h a v i n g a waVelength capable of 
output length produced by use of a He-Cd laser was e x c i t i n ^ ^ e i y a first isotope of lithium and incapa-

the honzontel direction. The atomic beam Q f | x d t i n a ^ ^ i s o topTof lithium, causing the 
which had been irradiated with the beams of laser lights u ? ^ w h i c h ^ d e r w e n t the irradiation 
was passed through a mass-filter set up m a magnetic 25 .. _ . , .. , . . , . .. . , , jr , j » ii j i v i c i with the first laser light to be irradiated with a second field controlled so as to permit selective passage of only , _ , , .. . , , , , 
«LL Over a period of m e hour, about 6.2 mg of *Li b e a m ofjaSe

r
r ^ having a wavelength capable of 

concentrated to 50% was obtained. l o m z u * t h
f
e f l r s t l s ° t o p e a".d "^apable of ionizing the 

The lithium atomic beam was irradiated with a beam second isotope, and separating the Jonized first isotope 
of laser light from the c.w. dye laser provided an oven 30 f r o m t h e non-ionized second isotope by using a mass-fil-
containing vapor of 99.9% 7Li in the resonator, in place ' _ , , 
of the above-mentioned beam of laser light for selective . 2" m * h o d according to claim 1, wherein the first 
excitation. The beam of laser light had an output l s o t o I f l s . H ^ i ^ / r 4 ^ o f l a s f r ^ a 

strength of 100 W/cm2 . Over a period of one hour wavelength of 6708.072 A and the second beam of laser 
irradiation, about 50 mg of 6Li concentrated to about 35 h 8 h t j ^ s a wavelength of less than 3500 A. 
50% was obtained. The method according to claim 2, wherem the first 

beam of laser light has a wavelength of about 3232.61 A 
EXAMPLE 2 and the second beam of laser light has a wavelength of 

Under the same conditions as those of Example 1, le s s t b a n 8000 A. 
lithium atomic beam was generated. To the current of 40 4 The method according to claim 1, wherein the first 
lithium atomic beam coming out of the slit, a beam of isotope is 7Li, the first beam of laser light has a wave-
laser light 3232.61 A in wavelength, 0.17 c m - 1 in spec- length of 6707.761 A and the second beam of laser light 
tral width and 10 W/cm 2 in output strength produced has a wavelength of less than 3500 A. 
by a c.w. dye laser (rhodamine B dissolved in ethylene 5. The method according to claim 4, wherein the first 
glycol) having an ADP crystal inserted in the resonator 45 beam of laser light has a wavelength of about 3232.60 A 
of the laser for second harmonic generation was pro- and the second beam of laser light has a wavelength of 
jected in the vertical direction for selective excitation less than 8000 A. 
and the beam of an Ar ion laser 7 X108 W/cm 2 in inten- 6. The method according to claim 1, wherein the 
sity with the wavelength from 5145 A to 4545 A was lithium atomic beam has a pressure in the range of from 
projected in the horizontal direction for ionization. 50 1 0 - 2 to 10° mmHg. 

A f t e r o n e hour of a exposure to these beams of lasers, 7. The method according to claim 1, wherein the 
the lithium vapor produced about 20 mg of 6Li concen- oscillating wavelength of the first beam of laser light is 
trated to about 50%. controlled by inserting an oven filled with the vapor of 

a u d t T3 n only the second isotope of lithium in the laser-resonator 
EXAMPLE 3 5 5 a n d thereafter the lithium atomic beam is irradiated 

Under the same conditions as those of Example 1, with the first laser beam so as to excite selectively only 
lithium atomic beam was generated. To the current of the first isotope of lithium, 
lithium beam, a beam of laser light from the c.w. dye * * * * * 
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