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ABSTRACT

I’kNTRODUC’TION



W/cm~, ~hcm~ fa ti&c. h.~ z 10° W/cma hydrodynsrnic, plasma, and nonlin.u optical effecto

becomo signi6c~t,

In thrn pspor, w unphti tho intunwdti irraclbca rcgi.nw,wham auoal heating ud vaporisation

am important. In thh c-, tho d.iHdvo m- tmaxpmt ~d conductive .nargy truu~ dominfio tha

waoLIMam intirutions. A nwMricd andysb of tha coupkd urad-ham aqutiiou dlom us to computa

tho energy convwicm d tho incident 1- puk. This will lx given in tho form of pbti .howi.ng tha

frxtionsl ●nqy convawkw. W. include tho dropbt radius shrinking tith timo oimilu in form to that

recentty malysd by Davb and Broth.”

AERCSOL HEATING AND VAPORIZATION

F- M incompraui.lbla dropkt of domity p and constant qxific ho~t C, tho gonord ●nugy commation

equation h- tho fwrn

PI
P:(a + ;0 +Pv [(CTL + ; + ;wa)v] + v (-xVTL) - w, (1)

(2)

tbo ohri.nko tam for complota~~i

Energy axd mau cnnowvatb~ k thes m-roandl.ag rncdlum b us to compub tha rn- wtd htat 6UXW.

1



~ln
[

1-%
m=

a
1l–Yoezp(#&+) ‘

(3)

~T
~(~),=.

mCP(T - To)
= - ezp(rnCPa/K) - 1‘

(4)

where D, M, and C7Pare the vapordiffuaion coefficient. mobcular weight, and speci6c heat, respect ively; R

ia the ideal gaa conetant, and Y. ia the ambient-vapor maea hction in the mwrounding medium.

Inaertiag Eq. (4) into Eq. (2), and using the relation m = -p8a/~t, reealta in two coupled eqautions

for the &oplet temperature and rediua. Three ●quatione have the form

8T 3Q.F

‘- *{L+ c(TiTO) + ezp~~;/R~-l+$}’K = 4apC

~a m
—=-— ,
at p

(5)

(6)

The beam irradiaaco F ie giwn by the solution to transport equation, which4ue to the dependence

of the scattering aad dwxption coefllciente on P-dcdnee s nonlimar traaaport problem

ENERGY DEPOSITION IN IRRADIATED DROPLETS

Equation (2; may be integrated term-byhrm overthe duration of the pube and the volume of ● single

droplet to dotermino the dietnbutioa of incident besm energy into different diaaipative modee. Thie yields:

d;) + Ey + d:) + Ep - d:), (7)

where E~O)(i = H, V, C, 9) giva the en~~ deposited in heating, vaporbatba, conduction, arid drop shrffik-

ing, reepectidy, aad where EP (0) is tho ●nergy of tho pulse depoeitod in s Angle drop. In Eq. (7), we have

neglected tho small contribution arieiag &om tho convection term. LntegratimgEq. (10) over the volume

owept by tho beam, whm tho beam travereeo ● dietanc, q we get the ●nergy bakace eqnation for the beer

beam, In fkactionaJ form, it reada “ “

QM+QV+%+Q8=1. (8)

Here Q{ = &/lJ+(i = M, V, C, 9) giva tho fkaction of tho dopooitedbeam oaorgy. At ● distance s from the

input plaao, E+ caa be computed from tho equ@ioa

&.&.
J

F(r, t) fftdr, (9)
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where & u the initialenergyof the pulse.

In Fig. 1, we chow the eoatribatione of the energy terme in Eq. (8) for the low flux caae in which the

maximum value of the irradiance of a Gmweian pulee m K$ W/cm a. For the de of completeneaa, we aleo

slmw in Fig. 2 the pube irradiaace u ● function of the propagation distance s and the time t. In Figa. 3

and 4, we preeent eirnilar reeulte for ● higher llux ceee corresponding to FMAX = 106 W/cma.

CONCLUSIONS

In this paper, we have obtained eolutione to the coapled eystem of droplet-beam equatione, which are

valid for beame of moderato irradiance. The reeulte of t heee calculation illustrate feat uree of int?rest such

as punch-through and the significance of dropbt vaparisation. For the bw flux caee, u ehown in Fig. 1,

the beam anergy m depleted primarify by the droplet vaporisation proceae. For the high flux case, Fig. 3,

the beam energy eeeentially remaine conat mt although droplet vaporisation continues to be the dominant

procees.

In future work, we will extend theee results into the regime where convective vaporia~tion and hydro=

dynun.ic effecte must be incladcd.
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