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l. Measurenents of the tine variation of the tenperature are und,oubted.Iy of interest

for the understanding of the processes accompanying high-tenperature heatlng of natter by

poverful laser raallation [f]. As shovn by earlier experiments [Z], tne mar(inum electron

temperature T" of the plasna produced, when a laser pulse of several GW poner is focused on the
surface of a solicl in vacuum (laser flare) reaches AOO - 3OO eV at an electron density

2 1  D )
nu = l0-- - 10--. The characteristlc thernal x-racliation occurring under such cond,j.tions was

used in the preaent experinentg for tenporal d.lagnostlcs of the plesna of a laser flare.

2, The plasma vas prod.uced vlth the ai<l of a laser having the follolring radiation-pulse

parameters! enerry up to 30 J, duration at half-height 15 nsec, at the base -- 35
naec. The racliation rag focueed. vith a Lens of f = 5 cm on the surface of a carbon target
placed in a vacuum of 10-6 Torr. The;tenpet'ature of the hotteet part of the flare vas

Fig. 1. Oscillograns of recorded signals ancl tine dependence
of T-: a - laser racliation pulse; b - signal fron photonul-
tiplier at a fi l ter thickness 3L ng/cnz; c - signal fron
photomultiplier, f i l ter l-5.5 mg/cma; d - electron temperature.
Tine resolution of photmultipliers 5 nsec. Signal correlation
accuracy not worse than L nsec. Laser enerry 27 J.
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measured by the absorber nethod using the soft x-radiation, vhich vas registerecl vith tvo

photonultipliers vith plastic scinti l latore [:]. fhe procedure rnakes it possible to i letennine

(nith a resolution 1 2.5 nsec) the tine variation of the x-rays from the plesna passing

through berylliun filters of L5,5 and 3l mg/c 
2 

d.ensity, vith sinultaneous monttoring of the

wavefo:m of the laser pu1se. TLre tlme correlation of a1l three cha^nnels was not vorse than

1 nsec. The figure shovs osclllograrns of the pulses and the electron temperature Tlr de-

tennined from the ratio of the photornultiplier signals, using the calculated i lata of [ l+].
Estimates shov that in our case the ctonlna,nt rol-e ln the ractiatlon registered through the

berylliun filters ls played by the recombinatlon raaliation of the freely bouncl transitions to

the growtil Level of the hydrogenlike C Vf ions, ancl that the optical density of the plasna is

less tha^n 0.03 if ), < 10 A.

3. In spite of the appreciable change of the lntensity of the laser erolssion F(t)

during the pulse d.uration, the electron temperature T- cha.nges flttle (see the figure). This

result ca^n be interpreted as follows.

The temperature of the hot plasma procluced on the surface of the target under the con-

ditione of our experinent (flux density t 1012 U/cmz, focal-spot cllaneter t 1O-2 cn, pulse

duratlon T, 15 nsec) ie determined. by ttre instantaneous value of the radiation fhur denslty

t:]. The time variation of the average fhur density q = t/t a2 (a = 2fe (t) fs the character-

istic dimension of the focal spot) is due to the tine dependence of the laser-bean d.ivergence

e (t). According to [6], o (t) increases tturlng the pulse rise time fron 2.5 x 10-{ to

3 x t0-3 rad, and then d,ecreases on the tlesceniltng part. With this, d. changes ln the range

fron 0.025 to 0.3 na. Ttrus, at the corresponding variations of f '(t) antl e (t), the value of

q can remain constanti thereby enauring constance of T" during the greater part of the Laser
pulse.

In conclusion, ve note on the-ilasfs of the foregoing clata that in order to lncrease the

tenperature of the heatecl plasma it is necessary, besicles lncreasing the enerry a,ncl pcnrer of

the Lasers, to take special neasures to lncrease the radlation flurc ilenslty, nainly be re-

ducing the bean divergence anct using a speclal optical system.

Tlre resultg of the neesurements of the tine d.ependence of the tenperature d.uring the

tine of plasma heatlng by rad.iation pulses, at clJ.fferent laser-emlsslon parameters, and a

detailed discussion of the results, ri l l  be publisheil in a separate papei.
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