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Л<И
ISVKSTIOATION o r  ТИП I.ASKR ON TIIK THAI,MUM SM.I* 

TKRMINATINO TRANStT[ON PUMPKI) BY Sl'BNANOSECOND SWITCH

Р .Л . Uokhan. Р .И . Oucin. М .Л . Isvnikhin, and D m .l:. Zakrcvsky

Ьшпч1си(SemcoHdnttvT Fh^iKS SB FAS. U  ItU'nrni'cv Axe.. f f W W  Koxvsibink. Ftasift.
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Th r ftK]ii^i]ry « 1|»г]Ц' сЬогас№^1&(1Гя of rhr Ircwr on s^lf t^rinin.'iime 79 
iraii$it)Oii o l A llialliuni .iioin (X “  535 inn> чгго гЛиикч!. lim%<igAt(oiis «e rr  («irrird our wtih a 
disrliaf^ lube drsctilcd in [ I ]  114 imjjtovefnenl a a s  tbr inlroduclion of an .addiUoiial electrode, 
uhieh uns mod lo  qguiio the J>»ehnrge boiuroa ii .ind iho rnihodo. ihm irtadr insib le  lo  acecicraio 
I he developnvfii of tbr di^ebnrse ui roinpatLsoii u tih  llte рочег supply ritcuit used in | l ] ,  lu uliirh 
ihi' oxciiutwii ЧП» prr1uiii>ed by .i cold cMliodc lli\r<i(r^i TP13 I Ok. 25. »4)1chiriu devur^ чеп' 
ii«nl: Л kivolrou ID the rê îx*̂  of г»:ги1лг pulses up Ю л  |)иЬе repeiiltoii freciuenev of 2  k ll/  And u|) lo 
1 0  k )l/  ill Ihe bursi inode opeialion on cpifoo (sv>ilrli Ixiscd on Ihe eombmalioii o l open mid 
CApillfii^’ deeliarfi^) ю ilic bu m  inode operaiiou 4 iih  ihe pulse rtpeiiiiou Irequencv o l up lo 
40 kHz.

A i Л r<4uU of compArniive studies it «/.« dentonsimiM Ihni m both cases ihc energy pommelcr$ 
nf the laser mdialioji and the optimal piilce rcpeiiiion frer|uenev .ire higher than ihnce nrhteved in
III

This vn& supfiorted by Russian Science HotiDelation. Resenech Project No. И  19 00339.
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^/ns/itute 9f Atmospheric Optics SH HAS. I Znet' Sg.. 6^2055 7o«5*. Russia;
'rowsik.Vr^re I 'n i ie n it^ ,  К  /,ел1л  A ie .. 6}405O Tomsk. Russia

III recent ye.ars, much .itlenlion o l researchers is nveted to Ihc ere.alioti of е П к 1Си1 and compact 
Inset vapor of alkali metals diode pumped resnrtaol tr.aaotioos n^Pj 7 n ^ i  r HX; and I>| lioe) of 
iliesc inri.als, .Xinplilic.atioii rbnr.aclerislics «e rr  not studied lltese inelal» lor pcsaible erralKHi of llir 
amplifiers of brightnem uibige Hovever, ihe g,ain o l sneh media up (0  2.2 cm * nreoiding 10  Ihe 
r.alcul.alcd and cxpcilnieolnl dnin. .Xmplific.ilion mid eflirieiil gcoeialioii by m oiuinl piimping o l Ilir 
i r p .  7 ievel e  observed on Uie D| line, nl liigli ц т т г е  (200  300 T o rt) of buffer я «  (usunllv 
lu'liiiiii). Possible non resonant punipiug .it liicbet pressures o l Hie buffer gas (600 1 огт and more) 
u iili a Inrw  detuning of (lie pump from ilie n 7 level in the sliort wnvelengtli side. In ibis c .w , 
Ihe Insing and amplific.ition ate pcesible ni both П 7 and 0 | lines ( I ]

In tins experimeiitnl work denis « ith  the proces of obtaining ninplified spuninneous eimssiou 
t,\2 l )  in tim cell with sodium v.apor ursder longiiudinal pumping bi* .a d v« laser ai a detunlog of 
|H)inp rudialion from the З'Рз i .  W e used tlic cell nith sodium v.ipor, n*ith л diameter of I C cm and 
a leiif^b nf healing /one of 10 cru Tlic  lemprraiiire changes of Hie active medium from room to 
,>0U 'C .  u ilh  mi .iccumcy of i l  *C. As l]ie pump 4as used the r.idinlion of n dye laser Pvn>iiK*1ei 597 
evened solid si ale Nd^’ ' Y A U  laser < IV ^ 7 9 R . Solar 1,3), 4 iih  a «.aielength of 532 nm. Puke
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frrqurocv I  H r  l.inr nidth o l (lie lasrr (^ W )I M )  m 3s S iinii яиё i (»  msxiniuni wns vsirjfd iii
(lie raiqie Irutn 360 lo 390 mn. T li^  eneryv o l ihe putii|; puls^ is cl.... .. Uv usnie ilie l iK m  in (In
'•vige from 1 lo  mj* F.xpmmrnis wr№ r.'irrird oui Viikh siiiKlr psisa .and double fviss оГ mdialioji 
1liroug]i ibe acllvc medium.

Amplified spofit.aiieoii^ emi&sion (A S H ) uns recorded on boih lines of sodium .nt densilies of pump 
poo^ri morr ih.aii 1.5 M W > rm '. nt drluning pump from }  ^«лlnel^. «h c ii (lie mnximiini o l Hie 
li«ooill>.nod (lumping IS ID Hie r.nuge from .5 lo  58И..З urn 11ie iemiiernllire of ilie exieriinl «.all i»l 
(lie cell as 230 260'C  («o rk in g  commiirakwu ol S’a uloius rraches lO " cm iho pressure ol 
beliiim buffer s.n$ w,v iiOOTorr < mil ml IfOOTorr) ni opemimg rem|>emiure ASK Inst when rhnngiiig 
1 lie drluiiiiig of (lie pnnipiiig line from (lie specified range, drs|ule ihe large Incrcnse in llie deo»i1> ol 
1>urii|Mng,

*l1ie o*ori: WHS supported b\' Riissmn Srienee Kouiidation, IVoject X o  td* 19*00175

A ..V  High power diode pumped alkali Insert (('clcbr.ntiog SO years o l ihe laser. 
Scietililie session o l ihc* Geuercil Meeliug of i Ik* Physical Science** Division o l Ihe Russuiii 
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One ol llm most proineing npplicaliojis of metnl vapor oriive rm'dia on b  use Ihein as brigblnrM 
ainplilicrs iu active optical sttiems |1 1 . Active opiic.al syslene ,allo« lo  veualire the procews .and 
objccis hidden from obscranlion by power Uvltgroursd illuminntttn. The qm litv  of ihc oblnirted 
inmgt^ III such sattems directly depends on Ihe paranKtertof r.odiaiioii .and .aniplilir.alion (diir.alion of 
iDvcrsion. r.odial profile, etc )  o l llie luvd .v iive  nvdm So. ihe t,a$k of ,a det,ailed slndy n l ihesimiio 
temporal ebarw'teristies o l mel.al vapor neiive media b  quile rrlevaiit

\ii elfecdve method lor solving (bis problem is iiMthematic.al modeling of (lie kinetic procew« 
t.oking plflce 10 (he .active tnedinm plasma, in papers | 2  d| ,a fairlv dei.ailed nKotliemattral siniulalion 
u l copper and co|)per bromide vapor l.osm w.os c.arried our. I lowever. in (1к*>г pajxrs. studk^ were 
earned out wheii tbe .active medimn was oper.atmg as the Renerator, without detailed studv of the 
r.odial ch.ar.aclcrbtics.

This work IS devoted lo  the drvelopmenl of .a spaiio temgtoral kinetic model o l the copjier vafonr 
.oclive mediuru Ль л  result of Hie work, r.odial (irofiles of r.idiaiioii and amjilibcatioii of tbe co|>per 
vn|wr .active uicdiinu in different oper.atnig l u o ^  were obt.aimd. In |i.artiCuliir. it was sliown that 
during rhe pump pulse Ihe R.ojn first aiipears at tlie tube wall, then on the СНГГ axb Iheorelic.al 
studies of the process u l image' transiiiissioii tlirougli .a brightness amplifier taking into accuuiit the 
r.odial nnevenaess of (he gam were also carried onl

H ie  work w«os supported by RussMn Scieucr Pouiidtiuii, Projert К о  14*19*00175.
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