
••t.EJ~ 

gj~w.~c~j:, ~l.-'iJ, iil.-'iJ, .JI~iJ, 

- ltiJtl.-'? 4,,?(J)iJtJtf¥tf."9~. <:(J)e:p(J) 
1"?~~~.iJ~, ~~(J)3,,?(J)iJt~~ 

-r.m~IJ:A7"-}V~~j:~F1ft~Ciil.-'. :t(J) 
td>').iJ(J)f1.~c"?l.-'-r, _~Cel:~~fiE 

~j:m.~~ ~, ~iiE~MPJnj:iilv ~l.-'IJ:l.-'. 

tr.t 5U1, .iJ(J)IIJ~IJ:~~~Cel:~, miJ 
(J)l1llI1J~ ~ ~ liiJl1ll(J)~iEtJ'J:!.I!M~ ~c -r B 
c! tL -rl.-'~tJ\ liiJl1ll~ii.~lfj t...tdJlnj: 
tltw.~c *tEIJ:l.-'. 

mtf., ~3t$~-{~:/' Heel:":J -rtitlfjc! 
tL~.iJl1ll~~lfjT~~~~, B*~~~ 

at)tttW.~)fb') ; fIX 1.-,~ . 
liiJtel**lfj~c~j:, v--lf-Tl!PJt~ffl1.-' 

~. v--lf-Tl!P~(J)~~~,miJl1ll**lfj 

tJ'iiJ~IJ: ~}v* ~~*"9 ~ tr.at)~c~j:, iii 
lfjiJ~~g{H:atJ~/J\c!1.-'v--lf-tJ~~~ 

~~. mtf., iljlfjiJ v--lf-~j:"9~~c1mI 

}tit t,-rrPfic!tL-r1.-'~. tttJ~, tJoIfflv
-If- ~c~j:iiil.-,~gr3()Ett~j:IJ:1.-'. 
~<:~.*~~~,¥~v--lf-~€ 

Nd:YAG v--If- ~c :1;f"9~ lfjiJ~Jj{3()Eft 
~:to<:IJ:":Jtr.. qf*v---lf-~~Nd:YAG 

v--lf-~j:bOIffliiilfjiJv--lf- t L-r
~~~~~, .iJl1ll~lfjfflv--lf-tt...-r 

tflil~~~. 

*fVf~~cOOfflt...tr. v--lf-(J)lfjiJ~j: 2 W 

fi!gr~~~ .•iJ7Ji**lfj~*at)6ft-r1.-'~ 

lfjiJ~j: 150 W'!:J.(J)tttJ\ v--lf-JBfJ€1J 
7*IJ: e~j: ~D, mbmr\ TJ- {J!'~71<ll!~~ ~ , 
*$f~~~lfl3()EfttJ~~mTft~1, ftf*j(J) 
Em ~j:t:iJ~~;1f ~ ~. 

mode 
cleaner 

PD2 

amp I ifier 

~~:~;. ~~"'P. 
•••••••• ~.~ 

r------f .~ 

~ 1: 7 -(- P''',>, 7l1f1I.~ml.-'tr.~~)E 

ft(J)1e.M1i7*. PD1,2 : 7 * }o 7 -(7"7 ~, 

esc: *mts[ '!36JJ.lEJM, rs : .iIl. 
2200p 

out... out

~ 

DC P02 
{ 

.5l~ I~iAcff.[2I.~.m(,'tc. v
if-.J.l1c~it)i 

~J.rt()Eft(J)1J7*1g-~1 ~c~"9. 

~.~c:to~t~ v--lf-~j:, "?A~-v
-If-t. v--lf-.:eY'.::z.-}v~cel:~tI.~ 

#4Rtt...tc. ~lfl:tt)Eft~c ~j:7 -(- P'''':17 
lIitl.~ffl1.-'k. PDI ~MlJlrJt...td't~!ftm~ 
~ v--lf-.:c~.::z.-}v~C7 -(- P,",>, 7"9 
~ <: t ~c el: ~ 7't~lfl~t()E ft t,n. 

v--lf-.:c ~ .::z. - }v(J)lIitJII"c ~j:. ilI;Ifsl 
'!36JJ.lEJM[l] ~13f'Fvrffll.-\tc (~2). <:. 
(J)lEJi~Hj:.~tJ' 6lfjiJc! ft~ .ifrf~-$S[ 

~36<t!lEJM~~~ .•IUj:JE:.mtIHc~? 
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time (ms) -

-C1.-'QO)1.'". sl~36lvt2@M~*,J.t"n~i 
V--+!-tV';L --)lIlc:tJlinQ.tJIi~ftitJIIJ~ 

'!" Q. *,JllJtt~Mt"t~A')~c:.7JI{s I~36t1J.@ 

M'c:IE~lBi~~~A:1Jt"Q t. 7't%l1l~;tJi1f 

i'J'\lc:J£.~nt~ (~3). 

~1I~}E{t:0)~*~~4 ~C:~"9. z 
O)%ift~n;t. ~ Ilc::t5~:tQ PD21.'"BtJlJL. 
;A.r{7 t-)l/r774+!1.'"~lBifl~Lt~t> 

O)~i9.>Q. 7 -t>: t:J~'Y 7l1ilJiHc:J:: 1J~1I 

K~i'J'-"fi'JllJ. ~}E{ti'J'~m L-C1.-'\Q z t 
i'J'bi'J'\Q . .:c- t:71)-7- (MC) t1.-'\? 
*~~H~.A"9Q (~l) <:t~J::~-C 

~ 6IJ:Q~}E{t:~~mLt~. 

7 -r- t:J~':J 7*,JJHC:J::QK~O)iml!iJHc: 

':)1.- '-c;1fit Q. 7 -r- t:)~'Y 7*,JIlJ~c:to~:t 

QK~0)1JItn~~ 5 ~c:7.R9. z z 1.'". nO) 
K~ nin ~c:;tL. 7 -r- t:)~':J 7fiO).~ 

nout ,;to 

1 
nout = 1 + hinin - hnd - nil) (1) 

t.~tQ. <:<:~. d: T-r77~~~ 

~fl. ~:T-r77~~0)••. h:7-r

10 100 1000 
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1!81 4: ~1I~}E{t:0)*6*. IC: %i~~{t:*,J 

fII. MC:.:c- t:7 I) -7-. 

}------__nout 

t:J~'Y7~O)alVJlt nil: 7-r-t:)~':J 

7~O)K~. ~i9.>Q. ~ (1) i'J'\6. Ihdl i'J'+ 
~:k~~tn'i nin i'J'~*,J~ nQ <: ti'J'bi'J'\ 
Q. "* tc, nin i'J'+~t!lJ*,J~ ntdlft. 

t J;tQ. z z ~. nd ,;t. ..i'J\ *7Ji[i'J'\ 6 
~~n-C~6. T-r77~~~ili~~ * 
IIH~*iII~nQ"*1.'"o)lU:l (~1) l<:~~ 

t"Q••9~-C~i9.>IJ. <:n6t"~-C~<: 

z ~';tT-r 77?r~tl1lji~. 

z z 1.'". nin 0)9J IJ. nd 0)q:r 0).1t(~$ 

~,;ttt-?Jlg1.'"'!". T -r77?r O).T.~';J:~ 

ili"t''!QO)1.'". <:n6 t~}E{tfi (MC ~ 

I)) O)%ig{Kif~lt...,V.: (~6). 9Qt. 
~~O).~';J:. <:n6 3 ':)o).~~~Lt~ 

~0)J:: IJ t>. ~Di'J~ 100 Hzj..~.rfO)'fff~"t' 

';J:-r~ t:k'!"1.-' <: ti'J'bi'J'\~ n, z 0)<: t 
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~6:5j.mm~VAT.b.O)ft. QN:T~ 

T-75t0).~", in:ninO)~t), EN:T-f 
T-75t~0).~~.~, ro~:~~3~0) 

ftlt. 

'IJ' 6, ~,;Eft'1iO)~LflKifO)J!{lziHj;, ..,--( 
T-75t~O)Jlt~~K~ (JlI~fl-mrFfRJ) ~i: 

~Q~~mtl~~Q. 

*- n, ~ 6 £j; MC '!J~~Qtl-@jt£'!J~, MC '!J~ 

1J:,,'tlft~ i:tlG 3 ~O).-a£j;jaJ*~tt? 

t<:.. zoz ~'IJ'G, MC ~i:J:? L~LCt.if 

'!J~~*~tlt<:. (~4) O)£j;7't~~KifO)~ 

*kJ:Q~~~.~6nQ. ~i:~,~ 

~i: J: Q 7't"'0)11.:a-.~ tc, 
J.,-if-O).!«tM{i'ltllM G'MU, MC ~i:J: 

:Q~*'!J~J[36*n, Jlt~~K~~<:IJ:Q RJ~ 

1t~u~nC:"'Q [2]. ~i:~, i:o)~ 

{fttll~ 6 -!,~g:g5}tIJ7 * l-T -fT -7 51 7:!t 
~!IGt<:. (~7). ~(J)*6*, MC ~.ffl~i:J: 

I), ~,;Eft~0)~!fUfHl~{ft••6~2blJt 

~TQl:t~b~?~. ~~, MC:a-~.ffl 

Gtdl"B'£j;, .:to)fl~<: {ftdG-!''!J~Nbo~ 

tlt<:. t GC:2b5tiIQlfliO)mlft£j;0* 'JJ[G 
tl;1J;'!J'?tc z oz t'h'G, 9Jl?C:"'Q~ 

LflKifO)~j;§£j;{i'l••6 ~~<: J:Q2b O)~£j; 

;1J;,,' t}~bnQ. 
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~ 7: ~- .b.{fttllM 6 ~ ~~,;Eft!lfO)~ffl 

K~. 

ma 
tl7Jliij I'i!36.1J.7'*:a-.ffl", t:7 -(- t:J '\ 'Y -7 

ftilJft1Hi: J: t), J.,-if-O)5tiJJt~,;Eft~i:hXJ1.J 

Gtc. MC 0)1£.ffl ~<: J: t) 7 -f - t:J '\ 'y -7 flitJ 
ft1JO)tt~:a-~* G, ~ GIJ: Q~Ilt~,;E ft~<: 

hXJ1.J G», 5tiJi:~,;E ffji ~i: 9;l? t<:. %iIltKiif 
£j;, T-f T-75t~0)7't~~Kif~i:J:?c:~ 

§:.GC:"'Q tJ!tbn:Q. 9Jl?tdiQ-Ef£j;, 
~ - i;{fttll¥.! 6 ~~<: J: :Q ~ 0)~ £j; IJ:"' t ,'!t 
btlQ. 
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