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In plasmas produced by high-power lasers, the electron tempereture
T, may be so high that the ion ‘temperature trail well behind (slow re-
Javation), and T, be spatially wnifoon (large heat conductiviiy). Then a
sinple, often used, model, taving initially ren, (%<0}, n=0 (x=0), in-
volves ion comtinuity, and ion and electron momentum equations
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where n, v, m, % refer to ions, E is the charge separetion field, and we
take nE=Zn. If electrons are Maxwellian (Pe=nek‘1‘e), and Teﬂaons‘t, we ob-
tain
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where n:x/cst, M:v/cs-—n and c;; =3€I‘E/m . Solutions to (3) are df/dn=-1
(vzconst, neconst) and M=1. The solution then is

M=1 (v=c5+x/t), n=noexp(mv/cs) , for ne-1

(isothermal ravefaction wave) [1}. The mmber of ioms in the interwal v,
wtiv is sNendx«nén, and the ion velocity spectmm is then
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a well known vesult [1].
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In some experiments where two species with different Z/m ratio (H ,

b in Ref. 1) are involved,di/dv for that cne with larger Z/m presents

¢
a large peak superposed to the exponential decay law. It may be éhown
that using & two- temperature electyon population (vhich explains the
shape of the current registered by a remote ocllector in certain cases
[£]), does not lead to a peak in di/dv, s requived. On the other hand,
it ig clear from (%) that if a spatial region e:_cisrs where. V=constEv
d/dv will present a peak around Vo In this respect it should be noted
that Guvevich et al. [3] claimed that when two species 1,2 exist, where
Zj_/rm_L >.32/m2 say, Ny vanishes at scme point and a plateau (nfcgnst} ap-
pears, where v,=const. Let us consider the two—species case; the comrti~
nuity equations read
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while the momentum equaticns (using ne=2njzj) additionally yield
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where T2 =c.2{c52 . Cjz =Z.1<'Eé:’mj . Unless dlnnj/dw\i 1+ @‘Lj!dné 9, from

16} and (7) there results [3]
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From (5), (6) and (8) we finally get
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The figure shows the singular points E (degenersted node), S (saddle)
and N (rode) of Eq. (9) in the nonshaded regions where the solution must
remain ]:see Eg. (B)]; making the disturbance front to scows at n=-1, we
have there M.=1, and fram (8), ol =xT (2 Ty T/ (2 2ng 7 The sol-
ution to (9) starts at point I, crosses E, turms arowmd Inear 5 for

ZZ“ZQ »>2n 10] , and finally veaches N, where
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and, from (8}, n,=0 (at some point r\ﬁ). Since 1 is the only species from

there on, no plateau appeaﬁ [see the discussion following €3] (in op—
position to [3]), the solution being of the type

vy T eyhe/t,  nyTnglngd expl [\ri(nN}wi] .fr:il s foromen .

Gurevich et al. [4] claimed that a nesrly-flat range cbserved in experi-
mental ion spectra provide support for the n-profile platean predicted
in [3]; as pointed out above however, a platéau leads, comtreviniss, to
a peak in di/gv. ’

It appears that light-pressure is the cause of the peak in-Ref. 1. ¢
lhen the light-to-thermal pressure ratio is not small (v 3 in Ref. 2), a
platean develops in ¥he overdense region of a one-species plasma with
Tgeconst, in opnder to satisfy some appropiate conditions in the thin
layer around critical density [§]; if T, Soous slowly with time, a neap-
plateay develops leading to a peak in @/dv, However, the area under
that peak is too small: ’ S
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where the continuity equation and Fg. (4) have been used; for Te':const,
(103 gives Cnlv,) , which equals an area of width sv=c, and heigfit
ai/ dv|
Yo
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wuch legg thap that observed. Moreover the above discussion makes fw dis-
tirction betwsen plasmas with fons of equal (D°, COF in Ref. 1) and dif-
Terent (HJ', CS+) values of Z/m, whereas results for D+ in Ref 1 show ro
peak comparable to that for H+. [The reasoning around £q. (10) also shows
that finite Debye effects [1] camnot explzin the large peak in N/dv for
w1

Nonetheless, fnonsider light-pressure for one species, when T o de-
creases with time; then an isothermal shock appears,to adjust the plasma
to conditions in the critical layer'l (5], carrving the flow from values
chead n_, v, {suparsonic) to non o v (subsonic)<v . Clearly, & large
peak in di/dv will appear areund vy, Now, for two species with different
Z/m ratic, and 'Te:oonst (or even slewly increasing), the dominant, lowest
Z/m, species will be supersonic in 2 bread flow vegion iMy>c; in between
points E and N of the figure), and Might-pressure will produce a shock

Tedding again to a peak in di/dv for that species. An estimate of the
peak area for d" in Ref. 1 is in reasonable agreefent with the observed
data. '
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