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Characterization of a heat transport is an important issueddial confinement
fusion experiments. A nonlocal character of the electron heaspwa in laser-
produced plasmas is well established both experimentally [1-3] andetically [4]. It
is well known that the classical local model for the eleckreax flux is not applicable if
the inhomogeneity scale length, is shorter than hundred electron-ion (e-i) mean free
paths,As. The nonlocal transport theory has been derived from first principlései
limit of small amplitude perturbations [5]. The nonlocal nonlinearegalization of this
theory was tested in comparisons with Fokker-Plank simulationsnfbaperimental
temperature profile measurements [3]. A good agreement hasfdag®h between
kinetic simulations and the analytical model of a quasistationary rarttansport [5]
for the relaxation of localized temperature perturbation withritial spatial scale, L,
longer or on the order ofs. For the shorter scale lengths, L, nonstationary effects
should be taken into account. This is equivalent to time nonlocality efeatron heat
conductivity [7].

Here we describe nonstationary effects in the electron heapararey solving
linearized electron kinetic equation with exact collision operdtothe Landau form
for the relaxation of the initial temperature perturbations. @sults define limits of the
validity of a quasistationary approach which is widely used in nonlocdl thea
models. We have also examined the effect of an external mageéiofi the thermal
transport [8]. We have solved the hot spot relaxation problem lyilieg the heat
wave propagation along and across the external magnetic field.

Following Ref. [7] we have found solution to the electron kinetic equdtion

the initial thermal perturbation given lay(0) in k-space,
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W* are solutions to the equatio%_iaﬁk v E]LpA =F,'C, H:OLPAH +S,,With sources
O

O v,

S, =1 and s, =1-v?/3\2 (v, is the electron thermal velocity), the effective collision
frequency v, is defined in terms of the continuous fraction:

(| +1)2 K2 2

A F, is the Maxwellian distribution, and
4(1+1)° -1 Vi

v, = —iw+%l (I +1) v, +

v, =4nzne'N/mZ viis the e-i collision frequency. The solution to Eq. (1) for the
periodic initial temperature perturbatiosr (x,0) = JT, cogk.x] , is shown in Fig.1 and is

characterized by two different regimes of temperature retaxa collisionless kinetic

and collisional hydrodynamic.
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Fig.1 Temperature evolution for the periodic perturbation for different k, (big dots) in
comparison with fitting (solid lines), quasistationary theory [5] (dashed lines), SH theory
(dotted lines), and collisionless theory (dot-dashed lines).

We proposed the following fit for the temperature evolution with arbitédd transport

ST(x,t) =( AT, 4, (1) +(1-A) OT,, (1)) cod kyx] , wheredT, , (t) = 3T, exp(~t/7)
r=om, (1+ 12{VZk, )1'2) / 256y, 1K, A=(1+(kA,)™) and

JTHn(t)zaTO(Zexp(—k(f \fetz/2)+ ex;ﬁ—Boz t? )Z)/ . This can be applied to an

arbitrary initial temperature profile, including the localized obg, using inverse
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Fourier transform ovek, and treatingdT, as initial temperature profile in the Fourier

space. Our study shows that relaxation of the localized temperattwebpgon can be

correctly described by nonlocal quasistationary theory for hot spotlsizks
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Fig.2 Temperature relaxation in the centre of hot spot (points) in comparison with classical
strongly collisional transport theory (dotted lines), nonlocal theory (solid lines) and simplified

nonlocal theory (dashed lines) with K, given by the classical local approach (L =3A,).

Another important mechanism of electrcem$port inhibition is due to magnetic field.
Here we illustrate its role by considering cylirudti hot spot relaxation in the transversal plane
(x,y). The magnetic field is directed along x-ax#ssed on the linear theory of an electron

transport in a magnetized plasma [8], we descrimdugon of the temperature perturbation

with the initial Gaussian form, T(x,y,0)=T, exp{ —(x2 +y2)/L2} , as follows

dk, .dk . . 0 2t
OT (X, y,t):J’Z_er[ ?{[TK(O)exp[—lkxx —|ky)} expa—g(kfk +ij5§
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Fig.3 Spatial temperature profile for tv, =10 (right panel) in comparison with classical theory
(left panel) for L=31,,Qv, =0.5
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Here k, and k; are heat conductivities in a Fourier-space, along and across magnetic

filed, correspondingly (cf. Ref. [8]). Figure 2 shows the hot spopéeature evolution
in comparison with classical and simplified models, which ignore nonfoodlfication
of the thermal conductivity across the magnetic field [2]. Inggribletween two effects:
nonlocal heat flux inhibition along the magnetic field and the reductiorihef
magnetization parameter makes the spatial temperature asynooasiderably less
pronounced that in the classical case (cf. Fig. 3).
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