The measurement results agree with those of [7], in which it is reported
that Alz11 ions with 15 keV energy were obtained, and that their number was
smaller by two orders of magnltude than the number of 51ngly charged lons at an
approximate laser radiation flux density 2 x 10'2 W/cm?.

Assumlng that the ions with z = 1 are emitted mainly isotropically [8], we
find that ~10'* ions are emitted by the plasma. At the same time, the number
of atoms ejected from the target is 108 (estlmated from the volume of the pro-
duced crater). The relative yield of the ion emission is thus ~10™*. This is
in satisfactory agreement with the ion emission estimated in [9]. Recalculation
in texms of the total emission angle shows that the lower 1limit of t number
of Al73%%® ions is 10%® - 10!° per laser pulse. This number of bare A1213 nuclei
can be greatly increased by using more powerful lasers [10].

In conclusion, the authors thank G.N., Flerov and A.M. Baldin for a discus-
sion of the problem and for interest in the work,.
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NEW CW CRYSTAL LASERS
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A.G. Petrosyan, and M.V. Provotorv!
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Searches for new active crystalline media for high-power cw lasers have re-
cently acquired a particular importance. This is fully evidenced by the

V) This work was performed in collaboration with members of the Crystallo-
graphy Institute of the USSR Academy of Scilences, the Institute of General and
Inorganic Chemistry of the Siberian Division of the USSR Academy of Sciences,
the Physics Research Institute of the Armenian Academy of Sciences, and the M.D.
Mendeleev Moscow Chemical Technology Institute.
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KY(wo,), Lu,ALO,, [LiGd(MoO,),|¥,Al,0,,
Space €S, - C2/c| 0819~ 1a3d [CS,~14,/a |0OL10)= la3d
groun h
Catlon point | ¢ (v34) | D,(Lad*)  [s,(Gd%*) | DY)
symmetry .
Refractive v 18 ~1.8 ~1.95 1.823
index?2)
CORES  at.7 | 2.5 -3.0 1.2-13 25-33 | 1,2-13
Nd
T um s wsec | 110: 10 250 + 10 140 + 10 250 + 10
Lasing wave.
length, A 10688 +0,3| 10642.5:0,2 10599 :1 106415 +0,2
gih,
o, 1079cm? 4,19 5-9 0,9-1,5 ~7,5
Aﬁmmﬁhcm-l 20,6 ~5.310) ~ 30 ~510)
Luminescence R
. . . h .
line broadening homog homog inhom omog
Splitting 112 67 ~T 84
4
of_sitate! Fa/z»
cm
Final
level”;cm;l 1944 2099 ~ 1965 2110
Etlex;’ J: ~0,3 1,1 1.3 0.5
RV, W ~400 950 1150 ~400
Radiation ol ok
polarization pos. none weak pol. none
dA. 5T,
10-2 A/deg 0,85 ~ 4.3 - 4.85

Notes: !)cation replaced by Nd®t ion; 2)(A = 1.06 u),
averaged refractive indices are given for the aniso-
troplc crystals; 3)the optimal activator concentration
was determined from luminescence line intensity in the
“Fa/3 » "I,,,, transition; *Jthe luminescence lifetime
of the metastable state “Fj/, is given for C > 0.3 at.%,
at which there 1s practically no concentration quench-
ing; s)the listed cross section corresponds to lumi-
nescence in a direction parallel to the crystallographic
b axls, and o, = 1.8 x 107'® cm®? for the perpendicular

direction; 6)line width of 1 minescence causing the
given induced transitions; 7/four-level laser opera-
tion; ®/the generation threshold was measured in an
elliptical 1lluminator with an Xe lamp_ type IFP-400,
surrounded by a ZhS-17 glass filter; ®J)in an elliptical
illuminator with a continuously-operating DKsTV-~3000

Xe lamp; !'°/the values of Avy - Were obtained after re-

solving the contour of two superimposed luminescence
lines.
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Stimulated—emissiog lasers
with spectra of Nd *_

doped crystals: l).KY2WOu) 5
2) Lu3AlsO1iz2, 3) LiGe(MoOuj2,
M% Y3Als5012. The arrow in-
dicates a reference line

with Xp = 10 561.5 A

progress attained in the development of effective parametric generators and har-
monic generators with almost 100% conversion of IR into visible light, and their
use in such Dbasic physical research as laser photochemistry, molecular spec-
troscopy, or Raman spectroscopy. Of course, the high-power laser applications
still remain a timely topic.

We report here three new cw lasers based gn the crystals KY(WO4)2,
Lus3AlsO012, and LiGd(MoOx)2, activated with Nd®™ ions. Their main spectroscopic
and lasing characteristics are gathered in the table. For comparison, the table
lists also the parameters of the widely used crystal Y3A12012:Nd3+, which is
now widely used in quantum electronics. All the data are given for room tem-
perature.

The crystals used in the lasing experiments were polished rods 25 mm long
and of “5 mm diameter. The end faces were plane-parallel within about 10". The
optical resonator was made up of confocally-mounted external multilayer dielec-
triec mirrors (T > 1% at 1.06 u wavelength). In the cw regime, the crystals

mir
and the lamp were cooled with running water. At an excltation power 2000 W and
at T = 3%, using the crystals KY(WO4), and Y3Al50:, with near-optimal activa-

mir
tor contents and LusAlsQi2 with ~Q.6 at.%Nd3+, we registered output powers 550,
600, and 350 mW, respectively. The figure shows the generation spectra of the
investigated lasers, obtained at 300°K and with an exciting energy three times
threshold.

Since the wavelengths of ordinary lasers with Y3A150:2:Na%t and Lu3zAlsO332:
Nd®* are close to each other at 300°K, the spectra are shown for the case of
lasers with a combined active medium. The spectrum of the LusAls0;2:Nd®’ crys-
tal contains in addiﬁion to the 10 642.5 ! line also two lines with wavelengths
v10 535 and V10 610

In conclusion, we add that we have also discovered pulsed stimulated emis-
sion of a number of other TR®*' ions in these crystals. Thelr properties will
be reported in separate articles.

TRANSFER OF VIBRATIONAL ENERGY FROM OD TO CO.

N.G. Basov, A.S. Bashkin, V.I., Igoshin, A.N. Oraevskii, and N.N. Yuryshev
P.N. Lebedev Physics Institute, USSR Academy of Sciences
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We report here for the first time observation of effective energy trans-
fer from the radical 0D to CO2 molecules. This transfer leads to a laser ef-
fect in a mixture of O3, D2, and CO, at a wavelength 10.6 u. Using a simple
analytic model of the reaction and the measured temporal characteristics of the
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