Oounnaoyamas Mesxcoynapoonas HayuHo-mexHudeckas Konghepenyus
«Onmuueckue Memoowvl UCCTe006AHUA HOMOKOB»
Mockea, 27 — 30 uronsn 2011 2.

VK 004.942

Saiof Fawaz

Damascus University — High Institute of laser research and Applications
SIMULATION THE RANDOM LASER IN PLASMA OF GAS

Using Model calculations for laser action in Hel are carried out, when helium plasma is
rapidly cooled by expansion. Results are presented for four transitions, they show strong population
inversion.

RANDOM LASER, POPULATION INVERSION

INTRODUCTION

The Laser consists of three main parts (effective materials, resonator and pumping power), but
some effective materials produces laser without resonator, they are based (in that case) on the many
numbers of reflections of the photons inside the center, With very small attenuation distance (
average free path) it must be less than the order wavelength. We call this cavity " random lasers", A
“random laser” of ZnO,/TiO, spheres glows with laser-like light. Monochromatic flashes are
initiated by a few “lucky” photons that remain inside the material for a long time [1].

And we find the random lasers in the community conditions with a high temperature and high
concentrations. It is available in surface layers plasma of stars [2].

METHOD OF STUDY

The theoretical study Indicate that, the random lasers is quantum system, It his working model
is the four energy levels, The known equations to calculate the population inversion as follows [3]:
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where: and ; symbolically represent energy states available to the bound electron. =.i0 n density; =
electron density; . rate coefficient for excitation (:<» or de-excitation (:=n from level : to : by
electronic collision; +. Einstein coefficient for radiative transition from level : to 5 = rate
coefficient for ionization from level : by electron collision; = that for three-body recombination to
level :; & that for radiative recombination.

And can solve the equations for the limited numbers of photons that might exist in the
effective materials, such as (He I) and ions of hydrogen, we need for solution the equations one
function. which appointment of the relaxation state for the (He I) plasma in thermodynamic certain
conditions, such as:



n,=nf=Znnt fori>r,
Z; = {&/2w" } (W3 2nmkT,)*"? exp (x,/kT,) .

CONCLUSION

We find that, the laser plasma in the random stars with high abundance of helium, generating
four random lasers are:

131§ 2'PO(47281), and 3'D — 2'PO(A6678).
415 1 21PO(35047) and 4'D —2'PO(34922).

And that the relationship (with the available density of states of the population inversion) is
one of the following form:

.| 3's-2'p°

4
ma—— . . . 1

N T - N 105 REERTS 3 3
N, T.
Fig. 9. 7 (population inversion) as a function of n.for 4 = 7281 . The numbers by the side of curves represent 7. values in K.
# (population inversion) as a function of =. and 7. for 117281. The numbers by the side of contours represent P values in «m™
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And all together to a potential Player schemes in particular, the relationship with temperature
the plasma.
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Yuusepcumem JJamacka — Hncmumym uccieooeanusi u npumeHenus nazepa

MOJIEJU3AIUSA XAOTHUYECKOTI'O JIABEPA B TA30BOM CPEJIE
IIpogedeno uucnennoe mooenuposanue pabomsl nasepa 6 cpede Hel npu 6vicmpom oxaasxcoenuu
nAA3Mbl, cocmosaujell U3 UOHO08 2eilus, 8bl36aHHOM ee pacuiupenuem. [Ipeocmasnenvl pesynvmamol
07151 Yemulpex nepexo00s, 6ce OHU UMEIOM GbICOKYIO CMeneHb UHEEPCHOU HACENeHHOCMU.
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