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Abstract- The idea of generating X-ray lasers dates batkdd 970s, when scientists realized that laser beam
amplified with ions would have much higher energlesn beams amplified using gases. Generally, jogpf
electrons between the orbits or their energy ldssnpassing through the strong electric field tesuin X-rays
formation. The X-rays can be "turned off" at anyilyy simply disconnecting the high voltage. Gamaye iare
guanta of electromagnetic radiation resulted frgonsaneous re--arrangements within unstable notleery
short wavelength and very high energy (at leadtri®s more energetic than x-ray photons). As détatien of
excited atom emit more visible photons, like thatleus undergoes a spontaneous transition fronxeited
state to a lower-energy state to emit gamma raylsenVa nucleus is in long-lived excited statestdres
excitation energy, which is spontaneously releasdtie form of gamma rays. To put this energy inse as a
gamma ray laser or gaser, a process is requireeléase the energy quickly in a controllable maraseper
demand. The energy gain byemission is an exciting area of research. Thigpagviews the literature which
has potential to work asray lasers.

Index Terms- X-rays, Gamma rays, Laser, Gaser
far use either a subsidiary laser or particulanbea a

1. INTRODUCTION pump. _
4. A laser operating at very short wavelength naast

For the visible laser the characteristics energshef ¢4 without the benefit of mirrors. This is due it
order of ev and the time f0seconds so that fast ihe fact that all materials have low reflectivityr i <

electrical circuitry feeding for weakly ionized 10 A° and also to the fact an X-ray laseryery laser

discharge can be used as a Ias_ing medi”_'%ould operate at such a high flux level that any
Furthermore transparent and reflecting materighirrors would be destroyed.

allows the isolation of the lasant and constructdn Tpe buildings up of the laser to operate on

resonant cavities. In contrast, in the X-ray regiofyayelengths much shorter than the ultraviolet pért
energies ~ KeV and times scale 10-15 seconds ©quihe spectrum are very difficult indeed. For oneghi
either inner cell electronic transition or highlyi,e pumping efficiency is likely to decrease sharpl
stripped ions as medium, pumped by a source Qfith decreasing wavelengths as was pointed ottan t
duration much less than a Pico second. Transm|35|8[]mping of solid laser .The resonant mirror systism
and reflection properties of materials are gengoar 554 likely to very difficult to construct. At psent

at these wavelengths, which together with limitasio here is an emphasis on 10-200and 200-2000A
due to gain life time impose severe constraints ORgers where the pumping requirements are less
cavity design [1, 2]. stringent. Such things as X-ray laser might prove

Lasing action in a very short wavelength will bewe eytremely useful in research work and many fieltis o
difficult to achieve because of four main diffiaak applications.

which were not found at higher wavelengths [3].
1. Matter has high opacity at short wavelength. Thg. DREAM FOR y-RAY LASER
nearest analogue to transparent optical medium suxh

I is hot fully stripped pl here theci
as glass is hot fully stripped plasma where thecipa power efforts being made in this direction to have

only due to Compton scattering. . . .
y . P L 9 . ray laser. Carl B. Collin [4] of the University ®Exas
2. The stimulated emission cross-section, upper

bounded byA%Sz, will in general the smaller at at Dallas estimates that such a laser might yisld a
shorter wavelengths. This implies that rather higﬁ]uch a_s 10-20 watts.-Thls SUrpasses Fhe total power

. L . . production of the United State and is respectable
density of population inversion state are requited

0 .
produce the lasing action .This in terns that toiee 0.03% of the total energy output of the sun. THen i

: o . . will enter totally new energy state for power s@src
high population inversion enormous pumping power .

] . generated in the laboratory. There are many
will be required.

3. Pump power density of the order of 1015 V\ﬁcmdlfﬁcultles from the physu:“s of atomic nuclei, whi
. . . . are sources of the-rays “the hardest (of shortest
are required. In view of this all devices proposed

wavelength) and greatest energy per quantum form of

laser that emitted rays would have tremendous
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electromagnetic radiations”. Collim’s power estimat absorption width in nuclei are too narrow to permit
is for a wavelength of 1 A If we compare the effective pumping with X-rays.

wavelength of feasible light that ranges from abou®. The process of Compton scattering yefay is
3000-9000A&, whereas for infrared, the first laserdominant over the gain factor that is also a great
were made, wavelength starts around 10000A difficulty in this direction.

2.1. How to make a y-ray laser 2.3. Materialstried for y ray gain Medium

Lasing comes from a “population inversion in the Samples ofBr and’’Se both in natural he isotropic
nuclei of the lasing material. A large number ofleii abundance, were excited with 20ns pulses of
must be raised to a particular higher energy levéremsstrahlung radiations produced by an electron
where few or none of them would be found, and thebeam machine. The spectral energy density developed
induced ti drop from that energy level to lower oneat tungsten converter was the order of*IeV per

To achieve the population inversion, scientist mugiulses. Samples were positioned in a pneumatic
pump the material with energy from outside source ishuttle tube directly behind the target foil and
such a way that it will invest the energy, for pafrit, automatically transfer to the counting chamberrafte
in the level from which a lasing transition takéage. each short. The nuclear fluorescence spectra adxtorb
This energy level last long enough without emittingshowed that a. ray laser definitely feasible if an
spontaneously to permit the pumping to beappropriate isotope exists. The laser workers ave n

accomplished. looking for suitable nuclear species. As 1886 niucle
have been counted as all the isotopes of all the
2.2. Difficultiesto have a y -ray laser elements. Present knowledge indicates that out of

1. It is generally believed that levels of nucleat886 nuclei only 29 are best s_uitablle candidates.
excitation that might be efficiently stimulated @ Among them are few of them are listed in the Table

gamma ray laser a very difficult to pump, because

Table 1: Nuclear isomers considered most promising for tleelpction of a gently pumped ray laser.

Isomer | k (y-energyin MeV) | £(A°) | omax(barns) | ous(barns/atoms) | a Ty (Min) | T
Co™ 0.059 021 | 1.8.10 120 41 | 107 37
se® 0.096 5.16 84 7 3.9 112
sé! 0.103 0.12 | 5.8.10 70 9 57 92
Br’’ 0.108 0.15 | 5.2.10 70 6 4.2 124
T 0.143 3.16 70 30 | 350 14

Where, k is gamma energy in MeVh is  congition for the net population inversion density

corresponding  wavelength; omax is - maximum (N in case of x-rays angrays laser is given in Eq.
stimulated emissiortross-section in barnSyaps IS (1)

photoelectric absorption plus Compton Scattering pe
atom,a is total internal conversion co-efficient,, is ND =N. - & N
excited state half-lifex is figure of the merit of 2 o, !

isotope which i$ max/ (1+0) 6 gps. . .
The multi-polarity of the radiative decay and thesn Where g, and gare statistical weights of levekMind
N, and known as degeneracy of the states. But

romising means of production of the isomer ,
P I1SINg P ucti | AU(eV) . B
= 710%cm (2)

1)

including the fractional natural abundance and\" >
thermal neutron capture cross section (in barrth¢o |(Cm)
isomeric state of its precursor €0S€° and T&” are  Where, AU(eV) is the frequency width of the
considered especially interesting as they are fdrmeransition and is length of gain medium.

substantially population-inverted. The actual threshold inversion densities will be

determined by the achievable line widtw, which
3. POSSIBLE SOLUTIONS v ray transitions are fortunately not strongly aféett
There are difficulties of effective pumping due toPY their atomic environments. Indeed, in most

narrow absorption widths of nuclei. The threshold circumstancesy-ray I|ne“ ‘.N'dth ar? equal to the
Doppler width. For a “Vigorously” pumpeg-ray
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contribute in the fields of a fusion nuclear reacto
particle physics and high energy physics. As the
present research of positronium molecule and
positrium atom is based on the earlier idea oftadec
and positron annihilation known for many years in
nuclear and particle physics.

laser medium, we would haveAv = (AU)Dopp,er

where

1
(% e L)
v Doppler A

Where , T is the temperature of the emitting nuitiei
Kilovolts and A is the mass number of the nuclej, cONCLUSIONS
unfortunately because y-rays transitions are
extremely weak relative to x-rays transitions gjaén

implied by Eq. (3) are going to be small even at lo

In the present course of investigation the labayato
status of x-ray laser andray laser have been studied.

temperatures. In fact, at temperatures that one cl[yrecent years of x-ray many dn‘ferent schem.e-se hav
realistically expect in a vigorously pumpegrays been proposed. Most successful is the collisionally

medium the gain would not be high enough té’“mp_e‘?' x—_ray _Iase_r, which are produced_ _plasma
overcome Compton scattering. To satisfy thigontaining ions in highly ch_arged state. Collisibna
condition there are no knowyrays transitions with pumped x-ray Iasers_ are highly useful becggse they
energy, <200 KeV which satisfy this condition. can operate over a wide range of pump conditiods an

There are strong transitions at energies ~15 Ma¥ (t with a verity. of targets. Fon.(—ray. .Iaser suitable
Goldaber-Teller effect) but the threshold inversiorpuc!ear s_pemes have begn |den.t|f|ed from all the
density implied by Eq. (2) (multiplied bigpoTaiowed available isotopes. But their effective pumping Idou
would be unattainable high [5]. Theray laser appear ngt ha_lve beep p055|bl_e due JFO narrow ab_sorptlon
feasible t this time due to some way of improvemeﬁ‘f'Idth in r_1uc|e|._ By having an improvement in the
on the Doppler line width can be found if theay Doppler line width, they-ray laser appears to be

laser medium can be properly pumped [6]. As hafgasible. In last | would like to mention that ihet
been pointed out by several people there is m{gture we would be having a .monochromamay
possible way of improvement of the Doppler width b)}aser hamed as GASER, having photon energy of

use of phenomenon of recoilless emission in thgrore than several MeV.
crystals. Infact, line widths as 1(Hz have been REFERENCES

demonstrated experimentally using short lived10 _
% isomers .The line width that needs be achievad] Silfast, W. T. (2003): Laser fundamentals.

depends upon the spontaneous radioactive life tim@] Thyagaragan, K.; .Ghatak, AK. (2005): Laser
N : . theory and applications.

longer .|Ife time req.wres sm.aIIer widths. Thgs W§3] Elton, R.C. (1990): X-ray lasers, New York,

would like to use an isomer with as short a lifedias academic press.

possible. Carl B. Collins (1989: Proof of the feasibility of

Recent research ray laser reported that molecules ~ coherent and incoherent schemes for pumping a

have been absorbed in the laboratory by firing an

[4]

gamma ray laser. University of Texas at Dallas,
intense bursts of positrons into a thin film of as

silica .In this process the slowing down positrons
were captured by ordinary electrons to forni6]
positronium atoms. Positronium atoms by nature are
extremely short lived .The stability of positronium
atom is questionable when the atom (positroniun{)7]
collides with another positronium atom .Such a
collision of two positronium atoms can result irerth
annihilation accompanied by the production of
powerful and energetic type of electromagnetic
radiation called vy- radiation or creation of molecules

of positronium. Physicists suggested by a new
apparatus and methods for generatingay laser [7].

On the basis of the above mentioned research, in
future, it is possible to have a monochromaticday
laser named as GASER, having photon energy more
than several MeV. The present research will also
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