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N, =2.686763318 Ols ts &35 8( wd fifls [ sh B HISO) tsftej Hj dzv j Isfw

K, =13.853a, 4" (4)
-a, - sdzvtedL 2 Bsiist o ¢ B-ddfgy did da@y 3O NEO- 0 G
vOBdz. 1 ftedoejHjd' L dzOyJ dedV Kif, &z @©d1OfR) ptsddets2
vOBdz. 1. 1 dOyjddy OffttsSMddBZOydsdds = f OtcOd3j Ists

|-O:0Or
Z|m

1
_ a3 oF
u—agl+bﬁ
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System Kpol ) G5 1) e, K (ENY, Td [ a,i°
He'inHe | 216 90 16 0.205
Ne"in Ne 6.8 210 34 0.397
Artin Ar 2.42 240 73 1.642
Krin Kr 1.36 330 106 2.480
Xe' in Xe 0.85 270 122 4.010
Rb"in Rb 0.31 370 123 46.0
Cs'inCs 0.23 330 103 57.0
Hg'inHg |0.35 58 63 51

ANzdzS ydtsdzOdz! dzOv L Qe dMmddsmis! (3) fsHBBLOdZO
ftojHY sdzsy jdedd 5B tHIRZOCtsoatsds - OteOCIsjtej o dzd W dzq
GOLO dz20 f sHoedy desfyls . { Misj Mise j dzdzts, ylss ftcd dal
fsHo d) datsfylsie Oo da®dztsfors dzv ted L Oy d s dbglets 2 Atfdts Hfoyd) ndts(ils d ) d
f OtOdg BteP3) L OCdzs yojlsmw o Itsdd, yYbbts td St H]d

fedBddyjddy §ohstY dds? yoflsEs< @Omsﬂz:sqm<ma; dzq 2 .

fosdvtcdL Oydisdedes] oL OddBsHj2Misad) dsdz® ) OltsdiO
Emdzso dj wodzw jlsfmw Ctodlsjtedj dd MdzOB sisd o dzw dedw o
[z COYHB2 IsjifjtcOskzter ¢ OLONIsdts tstfotisHaddpizinizts fidsd
dzOf tew ) j dedztsylsd + dzj Slsteduyj MStsets f sdzv. 4 f sd3sh
ftodo jHjdedets?2 dzOf tow  j dedets THEN), ., 2d FEJ UFHEEE G § 5HY
dtsdztse kd3j dz h Ojlsmw o 1. 414 tOL i fdyhtcHdzep thadzs
l sdzz yj dz0@ Mmdzj Hizes h O Of ftetsC g BOYJ sdzdzOV W tstc d3lz dzO:
1/b=(E/N),(1 45T, /e). (5)

atom

1HJ@B/N),-90J dzd yddzO t©OLtsGtej o Osh jets ftsdzv fted dalzdzj e
f OOBRENEG dzv L Ists?2 OfftesS MddBOYdd G tejHJ dzvdsh

(BTN, = @) | K, N ©)
5. & ddiid DEjukrtEr OffEsiRdEOYdr N hos
Koo 2 Ng a K . 3N 0
7 3% + pol 0 5 5 E (7)
(1+Tatom/eo) & (2 elm)”(1+5m, /e N 9 N

yOfists §sd0c0jlshmw, ylsts MejHd"vY { dj ccd® dbdzs

tcQo j dzllsoa © d&OMM d {WWJQIscfadztsdyz sBd3j dzgz { dzj eGa d j 2
tcOfMmydlsr, ot dtsecdms §tOCIsdyijmMséd o90ydg" 7 Mz yow
L d2Ooyddeg dzf tcj o7 h Ols Isj B j cOlskztck Oltdtse . ) 1 Istsd
Byl ddi3j s teg MO8 h jj L dzOy g ded § Hdzv  ftOs ddz
1 CtcOdegd tetso Oded W ddzd yOMls Islsr fMils s dzC detso j dzd 2 .
dstojHdww Cddzgj sdyd M& O L dej eadw dwdese Mo w L OdaC

Meslsdetsh § dzd § O3

2 G%m V2 agTQ}. ®)
Rd3j dgdzts L WWjClkdodzOw Isj B jteOkte® ddztse Hisdzy dz
BOC esMC s quiMSdR ROwLOCkjtedmisds § &zOL &' , dzOf ted o3

37



dtojHdvWw L dgjteadw dqtsdzO o Mddz detsds f tsdag o
Mo tsBtSH dzts @ 5 ftctsBj ¢ 0O (fsdzvted L Oyd ts dadzts | oL Od dits
Msslsdsh j dd»,9: 0d' § [ 1

% 6 %:Fn-l;tom _; MatomTatom _2 T-E'i-tOl’ (9)

Cobtstesy EZuydlr 9a0jls Mmistsdz$ datgasidaizdy  dy Chslssddifs o H o lfrdzd
BZOMMeaHM,,,, Mstslse j Isflse j dzdzts. 1 jtear 2 ydzjdz o ftcO¢
dzOff tc Qo dzj dzdats G s HiordO|ty IKBEILW O Y dotls ttftctdsRts B to j Is j dzdetsi2 o
nOlsdyj MS s Isj f dztso 52 Ho dXJ df § fp Odgjj i3 L OISz
tcOMMdzOIstcd o Ols stsdz! €5 Mz y®2 Htej2W O dtsdetse o
desdz0 d ObEEBEMEOddise sydidzj dzdz' § Y IsSd klstsyd

(15) fm fod@sh: ¢ dftsd Lo OddY O] dsdsduprgsdadsyf =y e
C 9" 6Oy 48zds [ 1
3. 3 1
ETeff __2Tatom Eml'f(l b), (10)
GHJ HdzVv 60N OEFNE B8O tcOd3S On Ho Zydzj dedesets tcOL dzts)y
ZtcOo dzgj dzd W 1 sdzt ydzOdzO ¢ tsdzlz yg dz- 5 ]tc.0 wigad AEZN)i=0 Of § tot
ctoEYls 5 fdeddyjddd §jto e, EANSEY &P ds 5
fstslsdsh jddj 10d j (9).
ltedo jHjodzder j] tOMuyjlsde §Jj HOdzdzr §j 8 9 j dzdyddzai te
1) |l dzdwdedj Isj 3 j tcOkztcr Olstsditsoo jodd@ Cotyj;dzd y d dzlz
2) utstslsdetsh j dzd j b=1 @&lzyl] J] MSfdMm" 8 Oj s Mzzyo02 M
sftcjHjdvehEs tetsdz dqetOjls fsdzvtedL Oyd tsdadzts,
3) utstslsdatsh j ded jO=0 @AY j] Msf dMr e OjIs Mdzky02 Mmd
sftcjHjdvehEzs totsdz? dqetcOsls fMistsdzC detso j ded W 1y
)1 O)j Byjde MkOB' R fdvn ©OLBCEEjo o dzOt
L dzOydlsj dz! dzts- fftadds Hdfday @lg' IRMWic OL sGtcj &8 ot dBBdese s
5) I Ists) otcj 3w, 9 Mmddzt dgf@ 7 fsdzvr s jtej yda
ftojdzgjBtoj GOIs! , MM jdzdes ftcd SCtedtsej dzde’ n Is,
1 sdzyjdedz" | tejL kzdz sOIsr t©OMyjlstse Mo d3j Mls dzts
odzdw dgdw Isj B j tcOkzter cOL O dzO tcOL e jHoO, d dztfod3
1CMMf jteddzj delstse i 7 dzj ots?2 f dzOL dBs?2 [ 6] . 168 §d
sBhd2 ~OLOCIsjtc d dBsckl dMftd Ltse Ols! Mw Ho&Y B
o MiziMmMd bwyjdktsets dd djecitets cOLBo [ Mekzmed
Edz! stcOrtsdzsHdzr » dtsdetse o Ctky 0t hd2 eOL [8],
EilsOdstso S OF doddzsets  § &OL Bsodiduj MSsets st
BOCdzj Stetsdzdz’ & EMsOdtso C O d Is. H.
Yy d Mdzj dzdzts § BsH j dzd tetso Odzd | 9" ff tsdzdzj datStc Cedzls PR I
t sMMd2 M sets @Ok ydasc 5-1208440)0 (ftotsj Sls desdsj to 14

[ dlsj cOktO
[1]. 1. MmOfMlsjH. AdqLdSCO Obtdd » MistsdzS detso j dzd 2
[ 2] . ROdzffORzr . 1 tetsyj Mmmr Mtz deso jdzad?2 o dtsdadL ts
[ 3] FOdHO% , CsHofdOfEdyls:)  HAWWELJY sfGaBo

[4]. H.W. Ellis, R.Y. Pai, E.W. McDaniel, E.A. Mason, and L.A.Viehldhdtomic Data and
Nuclear Data Tables, VolL7, No. 3, (1976).

[5]. E.A. Mason, and L.A.Viehland Atomic Data and Nuclear Data Tables, V60, No. 1,
(1995).

38



[6]. 41 .9 dzlsd, SR Md dzs g . d § tc d dzaial. flzO2 siddof OtcC SHA.Y

1 j Istaltyon stcld/te & v A133,9 ' .1, 948 (2008).

[ 7] . &.1. o¢dzsdqyise, [ .. 1OMddz jo, d. ¢.139f O2tstets
orf. 3, 554(2011).

[8]. T. C. Killian // Science316, 705 (2007).

[ 9], . A. [O26ttse // AdLdSCO §fd&zOLdir, 35, ~ 9, 8
[10.é. A. [ O2ttese, 1 .71. Arlstssoedy // stOkt¢d] MmMtstse
[11]. Z. RistivojevicandZoranLj Petrovi PlasmaSourcesSci Technol.21 035001 (2012)

[ 12kR. (BdvIsddO, . A. [0O026tttse // stt039R0ly). Mstseh
[13]. T. Dote and M, Shimada // J. Physical Society of JagbnNo. 11, 4009 (1992)

[14]. S.A. Khrapak // J. Plasma Physi¢9, part6, 1123 (2013)

Fdrel? 16¢f
It ol RrRUGAR AN

[
1
Rdzisdlskls o' MCd

tdezRE [

. — S
9
= <

t o1, RYBmME OV

e njdzd]

I fnd dzj dzdzOW d &34 4 Is LPOON sQazdz] | s CGEY dats - o 52 Ml
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f 4 da' [ 3] . tlsOdzH Otecls dzOW Csmdsts dzts ¢ d-t5y @38 ©1 H dalgthHs i «
stejBls h ks | j dzd B iz lg® czelzetlzh R 56 Gzsdzj dzf 2 [ 4] ; dz
EMC stej dedets e s -tc@ni3dzted dzdfiwdzj tcc d d ( DE) ots I Mmj dzj dz
cdf jtoddaW gy Yy g Mistctse s -deddfn tf ipGurd™® 8B D[ 7 Jo)ny € G}
o dHdBOw YOMmishls Qfdips dzf eedgs & szl C sdze  dz0 dzj 2, g h
ftetsBdzj B3 SCoMmBEsdsedd, das yYjds2 or AtsHO LO s,
BOMhIsOBtse d WdLduyjMmMitsets i ls OCDM&EZ ¥ did Jj g dial ifdy dz@
2 g?gﬁﬂ wdLdud s 2 f tf totxH R dpcisiBDR£Y @eldEjAd dffcRd (s

) o .

t Is O dzH OUECBMzBG® H | dz! BOLdkzjlsmw dz© Ju [ €C2dzhIsj 2 dzC
finz®), sohd@sdsedud Misd 1 eddzyddM) (@sledli skpdp:!
CesmMBsdzse d yd ME 20 S oA ls @S jz 2 d30 ) L CDMpCAS fiisdlj teddisElsddo ©
cdzj o jMisds" je J6OodlsOydtsdzdets 1 §20:ite OO yz'drizfiaf &)Y @zl dzdz
d (B) StBicz@tsd]12}) ) LOftsddjd j {sttsedz KOl
oLOd BEBO&SJdCcteO.d sIPgudderd;l 1] LCOME wfdzse OdzO0 ddzO [ u
f OtcOH O] Jtej dad w. gjllsltd d Sty fipC tshifls detsls!  d  f slstsC 1
sBi Wwidaw j BksH (LB Is detsMis fj destsBtcOL datsfls EmMC st
tsls sdzj degdv I sl [9] d ®bttdyOjls (B) d2Odzdyd
(d I ( fupifdpdetsl2 [ Olsjtedd/ ¢ dzlsd BOIsjtedd ( DM/ DAM) [ 1:
q Odzs (e Oo d Is Oy e Wl 5] te jdH TfSt@LdDdde™ o G BREPRzEo1z2 (o3t H

1 3z0tc C0OC MOMBsY sHBsB dets tcOMh et if o2 3O ME joif s O dzd
mMssisted @Bt | { 1 2] C O\ ddeatfGnaskOighdaf 8 ) , Ul W Mc
duj MS ks @ dgteftthis O dztsofelsjHidgsMe s H dzsfylsd o 1 OB B dzs o
dzj dzdets?2 d (B) ¢ toeftgle 2 df tadssdy' v jedAdjwe dsHfd d3ss?2 € DE
F0tcO Mt W] eRfRQdgfy L DO sdzdz] dedes e ts ©H dztsto S H dats 2
J 2 Is tc OUs diAtpl3 O dzdz(fiy dzjo P aiz@E S | tetso [ KOs peds @ dzlsd d3OIs § tsd d
celof +DAV 1 n. qBOess 1 4 0d MEBNOBE e EmB@Ruafiac j s 5 ddad
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fzmMissj BJ ME sdzj ydats § J S s © s d g dztdf s (s Wl ts @ dzf) IssA s
cmMBdzE HOjIsMw e dzdZ2Ott® Nijddstcj 1)1 lfsftcO0aCd [uf
sB " ydats 2 Comissdzsec dd [ 16Q , ¢ taGeotafda O] sdigdatz'2h-jdz] R Us
z 0O [12] . 1 te tefipls J 220@3d W J dng OW A3t Jd3i3 | Is tofigity, jdadsdf
tcOMmMh dtoj dzdf2Otc Oy \fltcd IstcjBtso Odedd §tesmistcOdeMmlso j dad
ftcdotsHdls ¢ tjh jdadb slso j yoerk\iisz D OB p dzB dzff) ¢ s §3Hz(
dzOB dz¥ H @ dgis B s H dzts 2 {f tel@sHsdoakdit) Istiff(c O MY tc J H j dzj dzgd v MC st
F(V,)~ V,]. vOCts] tjhjdedd MdzivHkzils duL tcOo dzj dzd 2 dal
MW J tod dpidhggds]l Isted ydesets twOMh dtoj dedw MmdMmisj &3 ¢ dzOMmlis |

v @A) rav) r=®, OV, / OV, ( D/ G=0 1)

]l sstej Btso 09 BHMStesH dsMIs! § dsksdtsmisd (stsdV,"dj
“HOr f sz yoj &g dL (1)

On/ Ot + 3nH(tt))/ =0 ,H OH (2)
tihjddj (2) Hdw ojhjMseoO® dL dzOyOdz dets fSHdzStEBH &
tOmh dew e h jcsipy L BB zB)® j o7  dFO(tx Q)dz' dafsd3jttd l4c OeH{Hz
t), Motlke jlsMisokzeh d2 sfdmMOddzsdzsz o1 h j

n(t) = 3NKY40R 3(t= to)t °= 3N /4pVr 3% H(t) = 1/t ; Vr=R(t= to)/to=const; ()

[ ud o dH dats, ylsts o fteddij dzad dzd-dzj X s ta O Qa? G O @ &
l j dzj dzdats 2 H(ts3 Tt jsdzdfigOyOj Is, vyt Mo toj d3jTdelz” 2¢-Hojts L to (
1Iss IsjCkhjj otej d3w. UG)Qq’d3 sSBteOL A3, tOMMd3OIsted o
d M Euydbtsd dL dg3j E@l@)=Bass @m/s)Mpaed@ydislzr H d&zv o sL tcOMis O
ftedd3j todetsy L dzOUJ dzd J

T~13,8*106dzj Is .

{ Ud & dH dats, Ylsts fzh jmiselzjls dz4 s B AL MG dfB ) ls ‘d3j -t
MOBtse " tOo dzd o Oded W f dzslsdesfisd 1 Mmd dzj dzdes?2 . v OC 52
SO DEYWWJCIlsr  dzj 2Mmls B2 w2Pp,tsdn B[ Sote i ls © dzdzO = .

rsf zmisd d3, Ybts ¢ dzpdpiifRf) d3PIs Otea i i3Iy joudlepd )
SHdtstotsH dzats L \OM Btlzdz s ldzj Is oL Od d3dzets?2 Odedzed ¢ d dzv yd d |
CtcOo dls Oy s dEEy O deSarli a@itideile dzd 4 02 P d & § dziff) sekdetsd s +
Bsdz' " dr €ddzaj SUfepERIMRY] /1 R deCElsfdes d s § dz2 dzgOw ¢
JmMEmdizse dj ¢ toddns@edzfits|@ Pyts[dfdzts dzj 2 IstcOdz! dzs?2 Mmd3d Mg
CedMsOdzdzdL Oydd o frdzjots?2 fgdzOL 3y [ 18] . 1d3d4d H
1D, sf D{opH dz'D-5Iste j L € O fiff telyOlEMROME o o/ 10 = Mg b,

SFep. (sR08BM/M>0( BlslsOdS o Odzdj @O CtdyOR oHBd t
1D, sf D{ipH 2'DCIs dz! YO RBRPYH @ IHPEEdy o1 = Ime lfaR:

SFi( s+ s5dElan® +1,3GM//R>0, (0" sOdkzS o Odzfj ©OHJOd dats Bls 1
2D, i D{ioH 2% dEsom@HSRO Btz 2§ %o f i Ms wbie j 720 = e Jfo]

SF | (sROABGMWIML ] ,> (sklsOdSdoOdzdj Bl ctOdkdy f§ O©O
3D, s DrooH dzv € 2B dDHG JMCIEREMBE Tms e  § J to df, By ISlulg |b] :
Frisssd@3Gmb > 0( slslsOdD-¢ s Odedqtg @zzd yJi deOtlzy Iz)

2D, §i D{aoH d2'D-62) 1 § SHOG M § to | R ftp-Bust mfao= I alR|

SFy( s+ s8dkk6GM[Mb]/R>0,b=aR, (o' lsOdzS efpVQded j L] syj dzls 6O dzC
CoOlstsdsdaj Odz dzsds SCgpsf g MB Odgdzy i ISYQ Btafddisz@E dg H W Is iy v
o ®ECOW dF 7§ 5 IsUalgy(DIZDGEIDR) ( ] d3ELRE=R, finenao=iMi/bj>0)

d GHohSEEH GOV {§ dtls dss i ls ) O Be St =izdSH tEsh 15OwEiss dsuz H |
&ZOD-@ tc O dzdy kS 18 Mls O dzcdz® dzj EMmiss2 yder d BLEHBAS- ¢ ¢ &da
nmf) Mshjby&Ed B Odzde WMmdbOMHEdOEydRey j 6 §sdsfmisd e
C tod MdsiP dzBO PP IR o5 i to d hula®dgdzj s wOMh Jewismw o jets
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Is tc O dzfy ¥ ts to 3@ te[d M B O dzdzd LYty od@rdpdplrz] dzdzts BF( o - SR

bgjdg hOjlsfw f tohistsd L't CO, vyt ftodosHdls
cilzLr 6! fOBE o dzd o Odzed ¢ § Jf dissstisrids@sdis2-z FWOO." - ynd s
fLrte! €, MtBtOdzdzr j © GBI jdgdzze f j dzz, BEHEI d3]
B ftcd {btd sdd oftddj nNfshsed MHOBSYHsHISE ds
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slsdesfdds ¢ B tsdef j dztyftoa to@zj ds 22D tf sHso § OH QYMAP fi H
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