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Influence of the input radiation pulse characteristics on the parameters
of a XeF(C—-A) amplifier in a THL-100 laser system

A.G. Yastremskii, N.G. Ivanov, V.F. Losev

Abstract. We report the results of experimental and theoretical
investigations on the influence of spatial and energy parameters of
input radiation with a pulse duration of 50 ps on output charac-
teristics of a XeF(C— A) amplifier in a visible-range, multi-terawatt
THL-100 laser system. Dynamics of the energy density radial
distribution for laser radiation passing through the amplifier is
studied. Results of numerical simulation are presented for amplifi-
cation of laser beams with Gaussian and super-Gaussian radial
energy density distributions. It is shown that the laser energy of
3.2 J obtained experimentally is not the limiting value. According
to calculations, the output energy of the amplifier with such mirror
configuration may reach 4.1 J, which in the case of a pulse com-
pressed down to S0 fs corresponds to the radiation power of 82 TW.

Keywords: THL-100 hybrid laser system, radial intensity distribu-
tion, maximal laser radiation energy, numerical simulation.

1. Introduction

In the late 1970s, laser oscillation was obtained on the transi-
tions B(1/2) = X (1/2) and C(3/2) = A (3/2) of the XeF mole-
cule in photo-dissociation of XeF, molecules under vacuum
UV (VUV) irradiation [1,2]. Then, Mikheev et al. (Lebedev
Physics Institute) [3—7] showed a promising employment of
the transition C(3/2) - A(3/2) of the XeF molecule for direct
amplification of femtosecond laser pulses, and a hybrid scheme
for multi-terawatt laser systems was suggested.

Using this scheme, at the Institute of High Current Elec-
tronics, SB RAS and P.N. Lebedev Physics Institute a hybrid
THL-100 laser system was fabricated, which comprised a
Ti:sapphire front-end unit, second harmonic oscillator, stretcher
on a prism pair, photochemical XeF(C-A) amplifier and
compressor on fused silica plates [8,9]. First experimental
investigations carried out with this system yielded a record
high laser radiation power of 14 TW in the visible spectral
range (A = 475 nm) at a 50-fs pulse duration [8,9]. Numerical
simulation of picosecond pulse amplification in the active
medium of the XeF(C—A) amplifier for various medium com-
positions and characteristics of the input pulse has shown that
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kinetics of processes in this system has a potential to increase
the laser pulse energy to 3 J and higher [10, 11].

Improvement of the THL-100 laser system in 2015 increased
the output power of the XeF(C—A) amplifier to 2 J for a 2-ps,
0.8-mJ pulse [12]. However, the radiation intensity distribu-
tion at the amplifier input was not homogenous enough. In
the result, due to Kerr nonlinearilty, radiation small-scale
self-focusing arose, which resulted in defects on mirror sur-
faces. A numerical study of amplification in this regime has
shown that the maximal intensity of laser radiation reaches
64 GW cm™ [12]. To avoid the small-scale self-focusing of
the amplified beam, the input pulse duration was increased to
50 ps (a positively chirped pulse), which allowed one to obtain
a Gaussian beam and provided a substantially lower maximal
intensity of laser radiation in the XeF(C—A) amplifier [13].
It was not clear in what way these changes would affect the
amplification regime.

The aim of this work is to study the influence of the energy
value and spatial intensity distribution of input 50-ps pulsed
radiation on output parameters of the XeF(C—A) amplifier
and investigate conditions for obtaining a limiting high value
of radiation energy.

2. Experimental setup and methods

A master oscillator of the front-end complex formed 50-fs
transform-limited radiation pulses at a centre wavelength of
950 nm that were then expanded to a FWHM duration of
~100 ps in a stretcher and amplified in Ti:sapphire amplifiers
to an energy of 57 mJ. Conversion to the second harmonic
occurred in a 2-mm-thick KDP crystal. The second harmonic
beam with a Gaussian intensity distribution had a diameter of
3.5 mm (with respect to the 1/e? level); the pulse duration and
energy were 50 ps and 7 mJ, respectively. Then, the beam was
expanded in a mirror telescope with magnification 3* and
amplified in the multipass optical system of the XeF(C-A)
amplifier comprised of 32 mirrors.

In order to avoid diffraction on the mirrors of the
XeF(C-A) amplifier, the input radiation passed through a
tooth-like diaphragm with the inner diameter of 11 mm and
the height-to-step tooth ratio i/d = 7. The beam expanded
during amplification and at the 31st transit its radius reached
30 mm. At the last two passes the beam radius increased to
60 mm because the output mirror was convex.

The gas mixture of the XeF(C—A) amplifier consisted of a
buffer nitrogen gas (380 Torr) and XeF, vapours (0.2 Torr).
The active medium [XeF(C,) molecules] was produced in dis-
sociation of XeF, molecules by VUV pump radiation having
a wavelength of 172 nm [7,8]. The energy of laser radiation
was measured with Gentec and OPHIR instruments.
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3. Numerical model of the amplifier

A scheme of the input unit of the XeF(C—A) amplifier is
shown in Fig. 1, where mirror positions (and their relative
dimensions) are shown. In the cross section, the laser chamber
has a shape of regular hexagon. Its sides are windows through
which the pump VUV radiation is launched. The mirror
number corresponds to the number of the beam transit in the
active volume that closes at this mirror. A similar mirror
block is placed at the output end of the amplifier. Mirrors
of the input block have even numbers and the numbers of
mirrors in the output block are odd. The input beam is intro-
duced into the amplifier through window 0, passes through
the amplifier and reflects from mirror 1 placed on the output
block of the amplifier. Then, having passed again through the
amplifier, the beam reflects from mirror 2 and so on. After
the 33th round over the active medium, the laser beam leaves
the amplifier through window 33.
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Figure 1. Schematic of the amplifier mirror unit. The numbers of the
mirrors correspond to the number of beam transits across the amplifier
prior to passing to the mirror. The output unit of the amplifier has the
same set of mirrors with odd numbers. Arrows indicate the direction of
VUV pump radiation. Dashed domains are opaque for pump radiation.

In modelling we calculated the gain for the conically
expanding beam of laser radiation, whose divergence angle
varied from Q; = 0.95 mrad (from the first to 31st transit)
to 2, = 22 mrad (the 32nd and 33rd transits). The angles
Q, and Q, are substantially larger than the angle of dif-
fraction divergence; thus, diffraction was neglected in the
model.

Kinetics of reactions in an N,—XeF, mixture with VUV
pumping has been studied in [6,14,15]. It was established
that in the photolysis of XeF,, excimer molecules XeF(B) and
XeF(C) are generated in vibrationally excited states. Then, in
VV- and VT-relaxation processes molecules transfer to zero
vibration states of XeF(B,Cy). The rate of relaxation pro-
cesses actually determines the pumping rate for upper laser
levels of XeF(Cy).

The system of vibration levels for XeF(B,C) molecule
comprises four effective levels: B and B are vibrationally
excited and unexcited levels of XeF(B), and C and C; are
vibrationally excited and unexcited levels of XeF(C), respec-
tively. The concentrations of these levels will be denoted by
ng, ng, nc, and nc,, respectively.

We consider pulses of duration #, = 50 ps (it is the FWHM
value), which is substantially shorter than the characteristic
time of vibrational relaxation for XeF(B,C). Hence, we may
separately calculate the characteristics of the active medium
and simulate the laser pulse amplification. A spatial distribution
of the particle concentration in the amplifier was found by solv-
ing the system of integral-differential equations describing
propagation of UV pump radiation and the balance equations
for particle concentration in the active medium [8]:
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Here, 1, is the time (pumping starts at z, = 0); r, is the distance
from the lateral face of the laser chamber to the considered
point of the active medium; x and y are the coordinates (dis-
tribution of the density of absorbed pump energy along
amplifier axes z is assumed homogeneous); /(ry, ©,1,) is the
photon flux density of pump VUV radiation; © is the angle
between the propagation direction of pump radiation and
normal to the window surface; gyyy is the cross section of
pump radiation absorption by XeF, molecules; Nx.f, is the
concentration of XeF, molecules; Ni(x,y,1,) is the number of
acts of XeF, photolysis in unit volume per unit time at a point
with the coordinates x, y, #,; M is the concentration of buffer
nitrogen molecules; yg and y¢ are quantum yields for XeF(B)
and XeF(C) in the photolysis, respectively; n and n¢, are the
equilibrium concentrations of XeF(B;) and XeF(C,) mole-
cules, respectively; kg:? and kgf are the constants of vibra-
tional relaxation of XeF(B) and XeF(C) in nitrogen medium;

N N N. N.
kgé, kpyc,» kcp and k¢, are the constants of the exchange

B < C and B, < C, in collisions with N, molecules; 7§' =
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Tax + Op + kpéngM; 7c' = tch + Qc + kogne M; tak and Tch
are the probabilities of spontaneous emission on the corre-
sponding transitions; Qg = X, kYR; and Oc = X, kYR, are
the probabilities of quenching the states XeF(B) and XeF(C)
by mixture components and products of photolysis with the
concentrations R;; and kY, kY are the corresponding con-
stants. A thorough analysis of kinetic processes in the active
medium of amplifier versus mixture composition and values
of constants used in the model is given in [11,16—18].

Gain for the laser radiation beam is calculated in the
cylindrical system of coordinates r¢ z;, where r and ¢ are
the distances from the longitudinal beam axis and the azimuth
angle, respectively; z; is the distance covered by a ‘head’ part
of the laser beam in the amplifier. The longitudinal axis of
the laser beam coincides with the z; axis, the position of the
latter is determined by trajectory of laser beam motion in the
amplifier. The initial point A(r = 0, ¢, z; = 0) is at the centre
of the input window 0 (Fig. 1). The maximal value of zj,
which is equal to the path length of the laser beam in the
amplifier, is attained on the output mirror 33. The photon
flux density of laser radiation F(r,¢,z1,t) and concentration
ne (1,9, 71, ) were determined by solving the equations

% nC(](r)(psZL’ t) = _nC()(r)(psZLs I)UCOAF(rs(pazL’ t)s (8)
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672L+K+ZE_ I’ICO(I",QO,ZL,Z)O'COA F(r,<p,zL,l) = 0 (9)

Here and in what follows, t = t, — #,i, is the propagation time
for the ‘head’ part of laser beam in the amplifier; 7,5, is the
time of introducing a laser beam into the amplifier, which is
found from the condition of maximal amplification for input
pulse and equals to 80 ns; o 4 = 9x107'® cm? is the cross-sec-
tion of induced emission on the lasing transition Cy—A of
XeF molecule [15]; K = 2/(z;, + r.) is the coefficient of laser
radiation beam density reduction due to beam expansion [19];
r. is the radius of curvature of laser radiation wavefront; and
¢ is the speed of light.

Experiments and calculations were carried out for the
mixture N, (380 Torr) and XeF, (0.2 Torr). The initial con-
centrations nc(x,y,0), nc(x,y,0), ng(x,y,0), and ng(x,y,0)
were taken zero. Time dependence of photon flux density
near input windows 7(0, ©,1,) was chosen according to oscil-
lograms of vacuum diode power and normalised to the total
pumping energy Eyyy = 270 J, measured by a calorimeter
inside the chamber. The leading edge duration of the pump
pulse I(ry, ©,1,) was 100 ns, and its zero-level duration was
330 ns.

The initial distribution nc (r,¢,0,0) was found by using
two-dimensional interpolation methods issuing from the
coordinates of point A(x,y,f,;,) at instant #,;;, and the con-
centration nc,(x,y, ;) obtained by solving system of equa-
tions (1)—(7). When a beam propagates in the amplifier, the
concentration nc (r,¢,z1,1) in a domain of the head part of
the beam is always equal to n¢ (r,¢,?) obtained issuing from
the coordinates A(x,y, + ¢,) and concentration ¢ (X, y, ¢ + t,).
Concentration nc (r,¢,z1,t) in other points of the laser beam
was calculated from system of equations (8), (9).

At the amplifier input, the flux density distribution
F(r,p,z1,t) in the beam was described by the Gaussian pro-
file:

2
—(Z_t%a*) 41n2|, (10)
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pl

st

where 7,,,, 18 the time needed to reach the maximal flux den-
Sity Fiaxs Zp1 18 the input pulse duration; and Ry is the radius
of the input laser beam with respect to the intensity level 1/e?.
The index of power n was taken two for Gaussian and four
for super-Gaussian radial distributions of the flux density Fi,.
The range of r variation was determined by the radius R, of
the input window (from zero to the beam radius R, = Ry).
In beam propagation across the amplifier, the radius Ry, varied
from 0.5 cm on the input window to 6.0 cm on the output
window. The flux density on a lateral side of the beam r = R,
is calculated by formula (10). Distribution over ¢ was assumed
uniform, and F,,,, was found from the condition of the nor-
malising energy to the input beam energy E;,.

The power of amplified spontaneous emission in this system
did not exceed 200 W [8], which is substantially lower than the
laser radiation power in the amplifier; hence, it was neglected
in calculations. Balance equations for the particle concentra-
tion in the active volume of the amplifier were solved by the
Gear method. The wave equation was solved by the Runge—
Kutta method with a constant step. The step value in calcula-
tions was 5x10713 s. The maximal inaccuracy in these cal-
culations was at most 10%.

The model was tested with various gaseous mixtures prior
to system modernisation [10,20] and after it [21] (at Eyyy =
260 J). In all the works, a good agreement was observed
between experimental data and results of modelling [10,20, 21].

4. Results and discussion

The calculated distribution of specific absorbed pump energy
E, in the transverse cross section of the amplifier is shown
in Fig. 2. It reaches the maximal value (7.5 mJ cm™) on the
surface of windows for input pump radiation (r, = 0). On
the longitudinal axis of the amplifier £, falls to 0.5 mJ cm™.
Due to partial screening of pump radiation, E,;, reduced to
4 mJ cm near opaque regions. From the total energy of pump
VUV radiation Eyyy = 270 J, the energy of E,,, = 182.5J is
absorbed in the laser chamber. The rest energy is absorbed on
webbings (shaded domains in Fig. 1) and leaves the chamber
through input windows.

Nonuniform distribution of absorbed pump energy results
in nonuniform distribution of the small-signal gain g(r,¢) in
the transverse cross section of the laser beam. In [22], this
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Figure 2. Calculated distribution of specific absorbed pump energy
E,p in the transverse cross section of the amplifier. The total pump
energy is Eyyy =270 J.
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problem was studied by numerical simulation. A laser beam
with uniform distribution of energy density in the transverse
cross section W, = 0.05x1076 J cm™ (with 7, ;, = 80 ns) passed
to the amplifier input. At the output from the amplifier,
the energy density of laser radiation W, near the external
boundary of the beam (r = Ry) was 52x107° J cm2 (see Fig. 2
in [22], where g = W, /W, ~ 1000). At the axis of the laser
beam (r = 0), the energy density reduced to 15x107° J cm™
(g ~ 300). Thus, it was shown in [22] that in the regime of a
small-signal gain, the parts of the laser beam adjacent to its
external boundary are amplified by approximately three times
than at the axis.

In the present work, the influence of the energy E;, and
of the input beam spatial density distribution W, (r) on the
energy E,, and on the energy spatial distribution W (r,¢,?)
of the amplified beam is studied. The input beam energy varied
in the range 0.1-6 mJ. At a higher input beam energy, the
energy of the output beam E_, did not change. The radius
of the input beam Ry at the intensity level of 1/e? varied from
0.5 to 0.22 cm. Amplification of the input beam with a super-
Gaussian radial intensity distribution was also studied. In this
case, the radius Ry was taken 0.5 cm and the index of power n
was equal to four.

Radial distributions of the energy density W;, of the input
beam having the energy E;, = 2 mJ are shown in Fig. 3 for
various values of Ry. The maximal energy density at the beam
axis W;,(0) ~ 25 mJ cm 2 is attained at the minimal radius of the
input beam Ry, = 0.22 cm. In this case W;,(Ry) = 3.4 mJ cm™2.
At the input beam radius increased to 0.5 cm, the distribu-
tion W,(r) becomes more uniform: W;,(0) = 5.7 mJ cm™
and Wi,(Ry) = 0.78 mJ cm2. In the case of a super-Gaussian
distribution [curve (7)] Wi,(0) and W;,(Ry) are 4.15 and
0.56 mJ cm™2, respectively. In experiments, the distribution
Wi (r) [curve (2)] is close to that calculated for Ry = 0.5 cm.

Wip/mJ cm™
25
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Figure 3. (/) Super-Gaussian and (2-5) Gaussian radial distributions
of the input radiation energy density W, (r) at Ry = (1,2)0.5,(3) 0.35,
(4)0.28 and (5) 0.22 cm. Curve (6) is experimental. The energy of input
laser radiation is E;, = 2 mJ.
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Figure 4. Energy density distributions of laser radiation W in various
cross sections of the beam: (a) in the input beam (super-Gaussian distri-
bution), (b) on 25th mirror, (c) on 31st mirror and (d) on the output
window.

In passing through the amplifier, the energy density distri-
bution in the transverse cross section of the laser beam
W(r,p,t) instantaneously varies. Dynamics of W(r,p,t) in
the case of a super-Gaussian distribution is shown in Fig. 4.
The energy density W;,(0,¢,0) at the input beam axis is

~4 mJ cm™. In 15 transits across the amplifier, W(0,¢,?)
reaches 52 mJ cm™ and the distribution becomes nonuniform.

On mirror 25, the maximal energy density of laser radia-
tion at the beam axis W(0,¢, 1) is 145 mJ cm=2 (Fig. 4b). In this
domain, the laser radiation destroys up to 96% of XeF(Cy)
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molecules. Then, W(0,p,t) changes negligibly and remains
equal to ~150 mJ cm2, whereas the laser beam energy rises
due to increasing W(R,) on its boundary. Near the 31st mir-
ror, W(R,) reaches ~110 mJ cm (Fig. 4c) and the spatial
distribution W(r,¢,t) weakly depends on the azimuthal angle
(within ~2%). An increase in the laser beam radius R} to
5.5 ¢cm on the output mirror results in a reduction of W(0) and
W(R,) to 36 and 32 mJ cm™2, respectively (Fig. 4d).

Hence, at E;, = 2 mJ, the calculated energy density of the
laser beam weakly depends on the azimuthal angle, which still
holds true at higher input energies. Thus, in what follows we
will consider only radial distributions W(r,0,¢) which we will
denote as W(r,1).

Figure 5 shows the dependences of the laser radiation
energy E,, at the amplifier output on the input beam energy
calculated for various Ry. Curve (/) corresponds to a super-
Gaussian intensity distribution. An increase in R leads to a
higher energy density at the beam periphery W;,(R;) (Fig. 3)
and increases the output laser radiation energy in the whole
range of E;, variation. The maximal energy reaches 4.1 J at an
input energy of 6 mJ. Calculations show that if E;, increases
from 0.1 to 1.5 mJ, the output energy E,, rapidly increases
due to growth of W(0) and W(R}). At E;,, = 1 mJ, the value
of W(0) near mirror 31 reaches 170—188 mJ cm™ at Ry =
0.5-0.22 cm and under further increase in the input beam
energy changes negligibly (to 190 mJ cm™ at E,, = 6 mlJ).
If £, > 1 mJ, at all values of R the increase in the laser
radiation energy at the amplifier output the occurs due to
increasing W(r ~ Ry).

Eoul/J

4.0

3.5F
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20
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10 0 1 2 3 4 5

1
Ejy/m]
Figure 5. Dependences of the laser energy at the output from the
XeF(C-A) amplifier vs. input beam energy, corresponding to (/) super-
Gaussian and (2-5) Gaussian intensity distributions at Ry = (1, 2) 0.5,
(3)0.35,(4) 0.28 and (5) 0.22 cm. Points refer to experimental data.

Numerical simulations performed previously [10, 11] have
shown that the energy of 3 J and more can be reached on this
installation. The laser radiation energy obtained experimen-
tally at the pulse duration of 2 ps was E,, = 2 J. A further
increase in Ej, leads to small-scale self-focusing and prevents
an increase in the output energy of laser radiation. Increasing
the duration of the radiation pulse entering the XeF(C—-A)
amplifier to 50 ps gives a possibility to reduce the maximal
radiation intensity to 12 GW cm™. In this case, optimisation
of experimental conditions (the input pulse energy, input beam
profile, instant of beam injection into the amplifier, pres-
sure of XeF, and N, vapours, divergence angle for amplified

radiation) allows one to reach the amplifier output energy
of 3.21 J. When the input energy varied from 2 to 3 mJ, the
output energy, contrary to the calculation results, was actually
constant (points in Fig. 5). Thus, gain was saturated with
respect to input energy.

The values of E, calculated at R, = 0.5 cm, E;,, = 2 and
3 mJ are 3.88 and 3.98 mJ, respectively, which is higher than
experimental values. The radial distribution of the energy
density W, (r) at the output from the amplifier calculated for
R = 0.5 cm substantially differs from experimental. Calculated
and experimental radial distributions W, (r) normalised to
unity are shown in Fig. 6. One can see that as the input beam
radius Ry increases, which results in a greater W;,(0) (see
Fig. 3), W,u(Ry) also increases. Difference in distributions
Woui(r) for Gaussian and super-Gaussian beams is not sub-
stantial. This is explained by the fact that, according to our
calculations, in the integral over the entire active volume the
pump energy absorbed at the centre of the amplified beam is
smaller than at the periphery. The Gaussian intensity distri-
bution of the input beam (a higher energy density at the axis)
compensates for a smaller gain at the central part.

Wyt (rel. units)
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Figure 6. (/) Super-Gaussian and (2-5) Gaussian energy density radial
distributions of laser radiation in the output window at Ry = (1, 2) 0.5,
(3) 0.35, (4) 0.28 and (5) 0.22 cm. Curve (6) refers to experimental
data. The energy of input beam is E;, = 2 mJ.

In order to demonstrate dynamics of the ratio of laser
energy densities at the external boundary [, (Ry)] and at
the beam axis [W,,(0)] consider the relative difference

A

[W(0) = W(R)I/TW(0) + W(Ry)]. )

Dependences of A on the number N of pulse transits
across the amplifier for various input beam radii R are pre-
sented in Fig. 7. The greater the Ry, the lower the N at which
A starts to reduce; this means that W(R,) increases more
rapidly as compared to #(0). At a super-Gaussian intensity
distribution of the input beam, A reduces from ~0.6 at the
amplifier input to 0.07 at the amplifier output. However, at
Ry = 0.22, the value of A changes negligibly. In experi-
ments on laser beam amplification, the energy density W(Ry)
increased substantially less than in the calculations with Ry =
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0.5 cm. Dynamics of the experimental relative difference A is
shown by the dashed line in Fig. 7. On the input amplifier
window, the radial distribution W,,(r) corresponds to the
Gaussian distribution at Ry = 0.5 cm (see Fig. 3). In the result
of amplification, the value of A changes from 0.65 at the
amplifier input to 0.6 at its output.

0.8

0.6

0.4F

02

Figure 7. Dependences of relative difference A on the number N of laser
pulse transits across the amplifier, corresponding to ( /) super-Gaussian
and (2-5) Gaussian intensity distributions at Ry, = (7, 2) 0.5, (3) 0.35,
(4)0.28 and (5) 0.22 cm. Dashed line refers to experimental data.

To understand reasons for this experimental discrepancy,
we detected the spatial energy density distributions for radia-
tion passed through a ‘cold’ (without pumping) amplifier and
for the same radiation passed through air along a distance of
41.7 m equal to the amplifier length. In both the cases, a tooth
diaphragm was used for limiting the initial radiation. Radial
energy density distributions of laser radiation normalised to
unity are shown in Fig. 8. One can see that the system of
mirrors in the amplifier noticeably changes the beam profile:
its diameter at the level of 1/e* reduces almost twice. We relate

Wt (rel. units)
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Figure 8. Measured radial energy density distributions of the laser
beam W, (1) while transporting it through air along a distance of
41.7 m and (2) after it has passed through the amplifier (cold). The
radiation wavelength is A = 475 nm, and the pulse duration is 50 ps.

this phenomenon with imperfect flatness of mirrors. In calcu-
lations, such a reduction of the diameter at the amplifier
output is equivalent to a reduction of the diameter of the
beam entering the amplifier. In this case, as it follows from
Fig. 5, the energy of amplified radiation noticeably falls.

In experiments we varied the intensity distribution at the
amplifier output by increasing the input beam divergence
using for this purpose a telescope with magnification 3*.
However, this resulted in higher energy losses of the radiation
passed through the cold amplifier. Amplification of such a
beam is not accompanied with an increase in the output radi-
ation energy. On the other hand, reduction of the divergence
lowered the energy of amplified radiation.

5. Conclusions

Thus, we present the results of experimental and numerical
investigations of spatial and energy characteristics of XeF(C—A)
amplifier radiation versus the energy and spatial distribution
of the energy density of input laser radiation. The energy of
laser radiation obtained experimentally at a 50-ps pulse duration
was 3.2 J. It is shown that this value is close to the saturation
energy of the amplifier. In calculations, the maximal output
energy is 4.1 J and corresponds to actually total saturation
energy of the amplifier. Discrepancy between theoretical and
experimental results is explained by the imperfect mirror
quality in the optical scheme of the amplifier. After removing
this drawback and compressing the amplified pulse to the
initial duration of 50 ps, the output power of laser system
THL-100 will reach ~82 TW.
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