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levels that are characterized by the quantum num-
rs M=%, =% when the crystalline axis is

oriented parallel to the constant external magnetic

field. If the axis of the erystal is turned, the states

mix and transitions between all three levels be-

A CHROMIUM CORUNDUM PARAMAGNETIC
AMPLIFIER AND GENERATOR

G. M. ZVEREV, L. 8. KORNIENKO, A. A,
MANENKOV, and A. M. PROKHOROV

P. N. Lebedev Physics Institute, Academy of
Sciences, U.5.5.R.

Submitted to JETP editor April 1, 1958

J. Exptl. Theoret. Phys. (U.5.8.R.) 34, 1660-1661
{June, 1858)

IN reference 1 it was proposed to use a molecular
system possessing three energy levels for the con-
struction of molecular amplifiers and generators.
Later this problem was considered in more detail
as applied to paramagnetic crystals.” There are
reports about the construction of three-level para-
magnetic amplifiers using a single crystal of gado-
linium ethylsulphate® and a single crystal of chro-
mium cyanide.*** We have investigated the possi-
bility of constructing a paramagnetic amplifier and
generator using a single crystal of chromium co-
rundum {AlyO;-Cry0y). The spectrum of Cr*t in

come allowed. The levels M = -1, ¥, were used
for amplification, and the auxiliary radiation ex-
cited transitions between the levels M = 5";. -"}";.
The frequency at which emission (or generation)
oocurred was ~ 3000 Mes and the frequency of
the auxiliary radiation -~ 15000 Mes.

In the figure we show photographs of the line
corresponding tothe =% «— + Y%, transition at a
frequency of 3000 Mes, as a function of the power
level of the auxiliary radiation. It is ¢lear from
the photographs how the absorption line (la) goes
over into an emission line (lc) when the power of
the auxiliary radiation is increased. At T ~ 2°K,
the system became self-excited and acted as a
generator.

Detailed data on the operation of the constructed
amplifier will be published later.

The authors express their gratitude to Professor
A. 1. Shal' nikov for his assistance with the perfor-
mance of the experiments at low temperatures,

'N. G. Basov and A. M. Prokhorov, J. Exptl.
Theoret. Phys. (U.5.5.R.) 28, 249 (1953), Soviet
Phys. JETP 1, 184 (1955).

IN. Bloembergen, Phys. Rev. 104, 324 (1556).

3'.'S:JJ;L‘&I'il, Feher, and Seidel, Phys. Rev. 105, 762
(1957).



BdzOMIsd ff tod d3j dzaj dad W :
{fdud mM&dy dzddedd M
[ dH O cOH Ote! zO s
zOL J tetso .

S 5 dzls tc 5dia! dgjsted Is § dz' dzO
Of f OOzt O.
Astsﬁ]d3cfu4'fr]£l®v" d Oolsts
f sz’ M dzj dzdetsyls ' .

Al OadecOydsdzdz’ j MmdMmls

d
A
A
A




M, ity .0 T Ee¢ 0 aoeo " te — h Oc¢ h a t h sz
o co e t " 'Ee o T Ec¢ 0 h "0 * t oh M S
H X o o¢  h a th yciIp may
My
A
IJ
/
0,014 - /i 4
‘ 0,05 0,014 <
00121 MI W m | | ]
0010.] XIA ,‘ 0,04 | | ‘ 0,012 -
. | ]
0,010 4
0,008 - L nes 4 ‘ . |! ]
] I 0,008 -|
0,006 | | F “ { |
el ‘ “ ‘ 0,02 Ol ‘ ‘:I ',I‘ EI I’.ii ! 0.006
‘ | il Lo e 1
0,002 - J i p{f 0.01 - W0 AT 0.9044
| N I ]'g;"’ |-r\||;‘ ”J J
] W e Wl PRARVAVEAVATRARR AR o024
>o'm2 T T T T T T T T T T T T T 0,000 T v T T T hd 5 v T A T P
0 2 4 6 8 10 £(mc) 0,00 0,05 0,10 0,15 0,20 025 (M 0,00 0,01 0,02 0,03 0,04 0,05 f(mc)
4000"e*t<"’Ee.m h(c'<oha<""nttokho*cto’E“'o:‘e’Y«rt"’G*'O ﬁ”“oﬁ"‘ta)cae)""arf‘wﬁg’*"gme ﬁ‘mtorh<o"*oa Fo®™ "~ s
° e ™ a : m 0 0 7 om~” o~ t h == - ah, goeg®wh caa "x ¥ tngEg o "TE° x:'Yca ~ e t eo c o
"®" @ To ToyLBh b &S SDqupq)_*hmos”zoean""@’Q'_Y‘@_::qee*"’é”cp(* Y t _h"ot ~T'Feoa o TEg_  _0O©
h ~oe~”toh™eatoy “ 'Y 'H 62018 ¢ _ "3 nys M
JoT® cEef o hmo x0T e . e hTe ot Rgootte UDEET Yo o
‘H™, _thoe “ 3 . _"eto .705Y20H, _thoe Y nys Tno

PR — *




"mt o h Y mim . " & ofme ot . 17

* * B % -
I Ve U %)
. ’tp m m Q heo m OCCO ¢
Mq) MEBCO7 + * < t e % % QOm— * % —_
i i h . ~ om¢c h o h * a a ~ mo -~ % ™ e ’
HO METY @ omeho T
- M (€ . N 1/ r «
C 0 0 t m C O 0 0 0 0
- O Y O T -
¢ h * a ~ ‘ t a ™ t c o " e e
o d _ 9 _ < . . <
*l’) c™h mo== e o0
B — R -
S C O m * ¢ h ’ e e " cC 0 7 'Fe a o a
U * — < >A Q * E O
0 mm > ° o * e * e t o a ~ e t o a t
g * < g — ) g oo T * <
moc o0€ a e e 0 a ~ a o~ m t o)
* < - * < 0 - *x %

T'upocronua u naeucayua. Tom 26, Nel (100), 2018
P. M. YMAPXOJTJKAEB. 10. B. ITABJIOB. A. H. BACHJILEB

NCTOPHUA PASPABOTKH ' HPOCKOIIA HA OCHOBE
ANJEPHOI'O MATHUTHOI'O PE3OHAHCA
B POCCHH B 1960-2000-e I'OIbI



NMPUHUMN AENCTBUA AMTI

&

1. OnTHn4yecKasa Haka4vka atomos wenoum (Cs mam Rb) B
MAarHMTHOM nose B;

%
%

129Xe 13 1Xe .
P .

2. lNepepaya opmeHTaumm ot atomos Cs K agapam AByX
Xe nmsotonos Xe (cnmH-o6meH);
3. dasmpoBaHue npeueccmnm Xe pagmMo4acTOTHbIM MOJIEM;

4. Peruvucrtpauua curHasna nonepeyHom HaMmarHUMYeHHoOCTU
M3oTonosB Xe marHUMTomeTpom Ha atomax Cs;

=y,-B+ Q 5. BblageneHme m3s cmrHasna pesoHaHca B Cs 4acTtoT
=vy,-B-Q npeueccun nsotonos 129Xe n 131Xe, a U3 sTnx yactoTt —
MHPopmMmaLnmM O CKOPOCTU BpaLLLeHUA.
129X e (131Xe) Cs (Rb)
Q = (Y04 - Y1 ©3)/(V1+V2) \

xl“‘l-. 11". 's nl"'l.. tl"' \ l.‘
B:(®1+®2)/(V1+V2) ‘ > : s

6. Ctabunmsauma MmarHMTHOIO NOJIA NO CYMMApPHOM
yacToTe npeueccum nmsotonos 12°Xe n 131Xe.

Bnarogapa o6pasoBaHUo KomriekcoB Cs-Xe npum coyaapeHumax cos3gaHHoe
A0epHbIMU cnMHamum Xe MmarHMTHoe noJsie, Kotopoe «ouwyuiaeT» Cs, ycuamBaeTcA
nodytr B 1000 pas.
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Peixuan Ouyang, Peijie Li, Leksina E.G., Michurin S.V., Liangju He

Effect of liquid properties on laser ablation of aluminum and titanium Alloys

Applied Surface Science Volume 360, Part B, 1 (2016), 880i 888
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D. SpasskyV.Mikhailin, A.Savon et al,Optical
Materials, vol.34, pp.1804¢1810, 2012

D. SpasskyV.Nagirnyj V.Mikhailin, et al,Optical
Materials, vol.35, pp.2465.2472, 2013

Spassky D.AVasil'evA.N.,Kamenskikh.A.,
MikhailinV.V., Savon A.EHjzhnyiYu A.NedilkoS.G.,
LykovP.A.Journal of Physics Condensed Matis),
365501, 2011 (52 cit.)
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Fig. 3.15 Relationship between the mean distance from the birthplace (horizontal axis) with the
electron energy (vertical axis) during thermalization for the cases of single and double LO phonon
branches. Arrows show the direction of time. The simulation parameters (effective masses, electron
phonon strengths, etc.) are described in [13]. The thermalization times are indicated by the
corresponding curves. Gray region corresponds to thermalized carriers at 300 K. (After Ref. [13])
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exciton interactions in CdAWO, irradiated by intense femtosecond
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FIG. 1. Normalized decay curves of CdAWO, emission, recorded
at the same intensity but different densities of VUV excitation
(circles). Curve (2) corresponds to the focal position with the high-
est excitation density (spot diameter 10 gm), curve (1) corresponds
to 64 times lower density (spot diameter 80 wm). Solid lines show
the best fit applying the proposed model. The inset represents the
luminescence spectra recorded at the lowest (curve 1) and the high-
est excitation density (curve 2), and the transient absorption spec-
trum (curve 3) (Ref. 5).
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