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B 3a,lla4aX aTOMHOiil paJ.JII44HbiX 

IACT04HIAKOB MHOr03aP~.IlHbiX 1-!0HOB lA B 

f14314KI4 nJia3Mbl, 

APYr14X 06JiaCT~X 

fiA31AKIA, CB~3aHHbiX c MHOrOKPaTHOiil aTOMOB, 

HfOoXO,IliAMbl Ta6JIIA4Hble noreHUIAaJIOB IAOHIA3ai.J,IAIA BCeX 

IAOHIA3aU,IAOHHbiX COCTOs;!HIAiil pa3A144HbiX 3.JieMeHTOB. B Hacro~lllee 

epeM~ onbiTHbiM nyreM onpe)le.JieHbl noreHUIAd.!lbl IAOHIA3aU1414 

Helilrpa.JibHbl>< 3.JieMeHroe 6o.llbweli1 4acr~-t ra6AIAUbl A.~.MeHAe.!leeea. B 
ro •e epeM~ noreHU,IAa.llbl IAOHIA3ai.J,I41A 1-!0HOB IA3MePeHbl TO.JibKO ,llJI~ 

OTHOCIATe.JibHO HeoO.JibWOrO 41-!C.Jia Ma.II03aps;~)lHbiX IAOHOB HeKOTOPbiX 

3JieMeHTOB. no 3TO!i1 npiA41AHe Ha npaKT~-tKe Oobi4HO 14CnOJib3Y~T 

Ta6.!114Ubl C pac4eTHbiMI4 3Ha4eH14s;IM14 noTeHU,14a.JIOB 140HI43ai.J,I414. 

noreHU,I4a.Jibl 140H143aUIA14 BCeX 3aP~.Il0BbiX COCTO~HIA!il 

He06XO,IliAMbl, 1!1 4aCTHOCTIA, ,llJI~ HaXOIIIJleHI4~ Ce4eHI41i1 140HI43ai.J,IA14 14 

nepe3aPRJlKI4 e pac4erax no onpe)le.JieH~o~IO 3aP~AOBbl>< pacnpe)le.JieHIAH 

B IACT04HIAKaX MHOrOJaPS!.IlHbiX IAOHOB. B 3TOM C.JIY4ae Ae.!lo 

OC.JIOIIIHS!eTCS! TeM, 4TO .11.!1~ Bb141ACJieHIASI nOJIHOrO Ce4eHIA~ IAOHIA3aUIAIA 

rpe6y~TC~ 3Ha4eHIAR nOTfHUIAaJIOB BCeX BHYTPeHHIAX 060JI04eK 140Ha. 

Hanp~o~Mep, no.IIHOe 41ACJIO 3Ha4eHIAii1 noreHu.IAaJioe 140HIA3dUIAIA AJI~ 

nO,Il05DJI04fK BCfX 3aPS!.IlOBbiX COCTOS!HIA!il 140HOB KCeHOHd (Xe, JaP~.Il 

s;!)lpa Z = 54) COCTaBJIS!fT oOJiee nS!TIACOT 3Ha4eH141i1, a Jl.JI~ ypaHa 
,,, .., - ("\1"), .... c:. .................. ,,......,....,,,. 
\....,, .... - ..., ..... , "'" ""'""-'' ... ~ '""""'"'' ...... 

05bi4HO nporpaMMbl .ll.lls;! 41AC.IIeHHOrO MOJlf.IIIAPOBaHIA~ npou,eCCOB 

ofipa30BaHIAR lA HaKOnJieHIAs;! IAOHOB B IAOHHbiX 14CT04HIAKaX 14Mf~T 

YHIABepca.JibHbllA xapaKTeP no UTHOWeH~-tiO K TIAny 140HOB. B OPIAHU.14ne, 

ra5JI~-tU.bl ace 3Ha4eHI4R MOIIIHO IAMeTb B nporpaMtvte B BIAJlf 

OOTfHU.IAa.JIOB 140HI43ai.J,IAIA ll"~>l Kdit!JlOrO 3 ~eMeHTd, npeJlCTaBJIS!~W.ero 

1-!HTePeC Jl.IIS! pac4eTOB. Ho 3TIA TaB.II~-tUbl 3dHI4MaiOT oOJibWOH 06beM B 

nporpaMMe lA Tpe5yiOT MHOrC MdWI-IHHOiit ndMs;!TIA. 3TO TeM 50.Jiee He 

YA06HO, T. K. 0JlH14 14 Te ,-!f noTeHlH1d.~bl IAOHI43aUIA14 MOrYT fitHb 

IACOO.Jib30BaHbl c paBHbiM rcnexoM BO MHOriAX nporpaMMax, a 
aap~o~aHTOB nporpaMM, MOJlf.IIIAPYIO~I-IX pa3JI144Hble fi431A4eCKIAe 

npou,eCCbl B IAOHHbl)( 14CT04HI4KaX paJHbiX r~nOB, MOIIIeT 5b1Tb 50Jib.Oe 

41ACJIO. 

ApyriAM eapiAaHTOM no.nxo.na K 3TO!i1 npo6JieMe ~B.II~eTCR pac4eT 

acero HdoOPd 140HI43dU.I-IOHHbiX OOTfHUIAdJIOB Henocpe,llCTBeHHO B 

nporpaMMe,MOJle.IIIAPYIOW.eiA npouecc HdKonJieHIAs;! 140HOB. B Hacro~w.ee 
BPeMs;~ C03JlaH PRJl COBPeMeHHbiX naKeTOB nporpaMM ,ll.IIR PdC4eTa 

3Hepre T144eCKOii1 C TPYK TYPbl d TOMOB 1-1 1-101108, Y41ATb16d~tll14X OCHOBHble 

@ 06be)IHHeHHblil HltCTHTYT RJICplthiX HC<:Jl~HOBaHHil. ily6Ha, J99J 
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3ql$eKTbl El dTOMHO~ 050JI04Kf 1-!0HOB 1-1 n0360Jis;!IOIII.I-IX C BbiCOKO~ 

CTeneHbiO HdAfmHOCTI-1 onpeAf.lls;!Tb aTOMHble KOHCTdHTbl. Ho CaM~-! 3TI-t 

nporPdMMbl 04fHb CJIOmHbl 1-1 rpQM03,1lKI-t, a KPOMe TOrO, TpefiYIOT 

MHOro PdC4fTHOro BPfMfHI-1, OCOOfHHO np~-t PdC4fTdX 3JifK TPOHHbiX 

050JI04fK Ts;~me.llbiX dTOMOB 1-1 1-!0HOB. 

oOJiee PdU.I-IOHd.llbHbiM peweH~-teM 3TO!i1 npofi.lleMbl S!BI-t.IIOCb 

C03AdH~-te cneu.~-ta.llbHoro naKera 'lldlii.IIDB AdHHbiX, co)lepmaw.~-tx 

I-IOHI-!3dUIAOHHble nDTfHUI-tdJibl ,ll.lls;! Kdlll,llOrO 3JifMeHTa B OT,Ilf.JibHOCTI-1. 

Ha3BdHIAs;! scex <Palit.IIOB ~-tMeiOT ofiW.YIO <l'OPMY: ION**.ION, r,lle ** 
COOTBeTCTByeT nops;!)lKOBDMY HOMepy B 

A .J.1 .MeH,lle.lleeBa. np~o~ MdTeMaTI44eCKOM MO,Ile.JI14PDBaHI414 'll1-t3144eCKI4X 

npou,eccoB, 

IACT04HI4Kf, 

CBs;!3dHHbiX C 

IA3 OCHOBHO!il 

OoPd30BdHIAfM 

nporpaMMbl 

MHOr03aPS!.IlHbiX IAOHOB B 

Bb13biBdeTCs;! TO.IIbKO 'lldlitJI 

lldHHbiX,COOTBeTCTBYIOW.IAiit 3JieMeHTY, HeOfiXD,IliAMOMY ,ll.lls;! paC4fTOB. 

Kam~bllit TdKOiit 'llalit.ll CO.IlfPIII14T Hafiop IAOHIA3aU,I40HHbiX 

nOTfHU,IAa.IIOB BCfX 3JieKTPOHHbiX nO,IlOo0.1104fK HelitTPd.llbHOrO aTOMd. 

C 3TOiit U.f.llbiO ObiJIIA IACnO.IIb30BdHbl TdOJIIA4Hblf 3Ha4fHIAS!,nPIABe,lleHHble 

B /1/. A.lls;~ OnPE.Ilf.llfHIAs;! nDTfHU,IAd.IIOB IAOHHbiX nO,IlOoOJI04eK 

IACnOJib3YIOTCS! PdC4fTHble 3Hd4fHIAs;! 3HepreTIA4fCKIAX C.UBIArOB 

nOTfHU.I-tdJIOB IAOHIA3di.J,IAIA Jl.lls;! Bcex IAOHIA3ai.J,IAOHHbiX COCTOS!HIAiit aTOMOB 

OT re.IIIAs;! JlO YPdHd, HdliiJleHHble B /2/ lA 3aniACdHHblf TdKme B 'lldlit.llbl 

ION**. ION. KpoMe noreHUIAdJIOB IAOHIA3aUIAIA Helitrpa.llbHoro aroMa "' 

IAH.OPMaU,IAIO 0 CTPYKTYPe 3JifKTPOHHbiX OoOJI04eK dTOMa, nOPS!JlKOBbllit 

HOMep lA XIAMIA4fCKOe Ha3BaHIAe 3JieMeHTa. 

B Ka4ecrae npiAMepa npiAaeaeM •alit.11 ION16.ION, co)lep•aw.IAiil 

JlaHHble 0 CTPDeHIAIA lA 3HepreTIA4eCKOlA CTPYK Type aTOMa lA lAO HOB 

cepbl (8, Z = 16). 

SULFUR 
16 
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1 0 1 2 
2 0 1 2 
2 1 1 2 
2 1 3 4 
3 0 1 2 
3 1 1 2 
3 1 3 2 

) 

I 
I 
~ 

I 
I 
J 

Ha3BaHIAe 3JieMeHTd 

nOPS!JlKOB~IA HOMep 3JieMeHTd 

KOJIIA4eCTBO 3JieKTPOHH~X nO,IlOoOJI04eK dTOMa 

KBdHTOBble 414CJid n, 1 lA j JlJis;l Kdlll.llOiit 

3AeKTPOHHOlA nO,IlOo0.1104KIA 14 KOAIA4eCTBO 

3JieKTPOHOB B Helit 
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2.4559 -, 
0.2259 I 
0.1727 I noreHLU1d.llbl lo10Hio13dUIH1 (B keV) 3JieKTPOHHbiX 

0.1714 ~ no.llo6o.llo4eK HeliiTPd.llbHOrO dTOMd 

0.02094 I 
0.01033 I 
0.01024 ) 

13.07 'I 
12.73 I 
12.77 I 
12.77 ~ i = 1 noreHUI<Id.llbl lo10Hio13dU1<11<1 (B eV) 3lleKTPOHHbl)( 

10.95 I nO.Il060li04eK .llll!il Pd3JIIo14HbiX 3dP!il.l10BbiX 
I 

10.45 I COCTO!i!HI<IIil lo!OHOB i 

10.43 ) ( i = 1, 2, 3, 14, 15 ) ...... ' 

28.55 'I 
27.60 I 
27.70 I 

} i = 2 
27.70 I 

23.20 I 

22.22 J 
46.27 -, 
44.38 I 
44.58 I 

} i = 3 
44.57 I 
36.56 i 

35.15 J 
''"-._98 'I 
62.83 I 

63.16 i :::c 4 
63.14 I 
50.99 } 

88.08 -, 
83.45 I 
83.93 :- i = 5 
83.90 I 

67.78 J 
112-73 -, 
106.14 I 
106.82 :- i = 6 

106.79 J 

4 

1 
\ 

l 

17B. 53 
\ 

153.80 I 
156.94 :- i 7 

156.81 J 
248.73 ) 

203.61 I 

209.67 i 
i 8 

209.02 

323.24 
255.46 
264.8R : i 9 

264. 5~c\ I 

41~1--84 

3\19- L\ : i = Hl 
~1---' ~(,"'\ 

4fl4_7e 
364.613 :- i 11 
381.85 ) 

571- 2q \ 

' = 1''' 
421-77 
6E>0 _ 73 \ 

' i = 13 
483.45 
753. 01'_; i = 14 

1039.13 i :::c 15 

B HdCTO!il~ee BPEM~ C03.l1dHbl ~dli!Jibl .l1dHHbiX .l1JI~ OCHOBHbiX 

l<I.IMIA'~BCKI<IX 3JieMeHTOB, npe.l1CTdBJl!i!IOUli.1X HdiA6DllbWI.111 VIHTBPBC .l\·1~ 

1.1CT04HIAKOB MHOr03dP!il.llHbiX VIOHOB: reJlo.~Sl (He. Z = 2), yrJlePOJld 

(C, Z = 6), d30Td (N, Z 7). KVICJlOPD.lld (0. Z = 8), Hf'OHd 

(Ne. Z 10), dll!OMIAHVI>l (Al, Z = 13). CEPbl (S, Z = 16), aprOHd 

(.4r, Z' 113), KdllbU.VI>l !Ca. Z-,-- ~:•-' 1 , tt~e:JeJa !Fe, Z = 26\. Me,~<1 

::29). UIAHKd :30). :36 

crpe6Pa r_.4g, Z = 4'7). o;toea ( Sn, 

~4), ldHTdlld (Ta. Z = 7:3), JOJlOTd (Au,::_:-,-- 79). CBIAHU.d .~'t·. ~ 

-_ 82)-11 ypa~ta (U, Z = 92). 

Yacrb ~a~-~oe 6V16111AOTeKIA V10HV13dU.>'OHHbo' nore.;uiA.:L~oe 5t>.0l' 

ycneWHO VICOOJlb30BdHbl OPIA PdC4ETdX 3dP>l.l\0Bbl• PdCOPB.l\E~EHIA~ 

110~1f1B a:JOTd. HEOHd, aprOHd V1 KPV10TOHd B VIC fOYHtH<.dx V10HiJB ><C: 

~JIBKTPOHHO - U.V11<J10li-->OHHOM PE30HdHCE (CM., Hd0PV1Mep, ,-3 - <_:, \ B 

Te'-leHHe f10CJle.llHV1X HECKLlJlbKV1)( JleT. <i>d~Jlbl .l\.~>1 !lPYf'VI)( 3JleMEHTOB 
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npeanoAar8erc~ ~cnOAb30BdTb B npeacro~~~x pacYerax. 
He05XOA~MOCT~ 6~5A~OTeKa 3Hepr~~ ~OH~ 3 au~~ MO~eT 6~Tb 

JlOllOJJHeHa AdHH~M~ Al()5~x AA~ L\PYr~x dTOMOB ~ ~OHOB. Ho Ylt\e 

Ce~4dC MOit\HO 3dKAI()4~Tb, 4TO ~Ae~ COXPdHeH~~ ~OH~ 3 dU~OHH~X 
noTeHUI-1dAOB B OTAeAbH~X 'dlliAdX L\dHH~X JlA~ KdH!AOrO 3AeMeHTd 
nOAHOCTbl() ce5~ OnPdBAdAd. 
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MroJie K., IIIupKOBa E.3., lliHpKOB r.n. 
Bu6JIHOTeKa A3HHhlx uoHuaau;uoHHhiX noTeHu;uanos 
aTOMOB H HOHOB 

P9-93-307 

OnucaHhl OCHOBHhle npHHIJ;HIIhl nocTpoeHHSI 6u6JIHOTeKH ¢aH.n:os AaHHhiX 
HOHH3aD;HOHHhiX IIOTeHIJ;HaJIOB aTOMOB H HOHOB. Ka;>KAhiH ¢aHJI: COAep:>KHT HH
<iJopMaiJ;HIO o cTpoeHHH :meKTpoHHOH o6oJIO'IKH OTAeJihHoro aTOMa, noTeHu;ua
Jihl uoHuaau;uu scex ::meKTpoHHhiX IIOAOOOJIOlleK He:HTpaJibHOro aToMa u 3Hep
reTH'IeCKHe CABHrH IIOTeHIJ;HaJIOB AJISI BCeX 3apSJAOBhiX COCTOSIHHH HOHOB AaHHO
ro 3JieMeHTa. <l>aHJI:hl 6u6JIHOTeKH HCllOJib3YlOTCSI . IIpH MaTeMaTHlleCKOM 
MOAeJIHpoB3HHH npou;eCCOB, CBSI3aHHhiX C o6pa30BaHHeM H HaKOIIJieHHeM HOHOB 
B HCTOliHHKaX MHOI"03apSIAHhiX HOHOB. 

Pa6oTa BhlnOJIHeHa B Jia6opaTopuu CBepxBhiCOKHx 3Hepm:H OJ.UU1. 

OeoeBO.ll aBTOpOB 

Muehle C., Shirkova E. E., Shirkov G.D. P9-93-307 
Ionization Potential Data Library of Atoms and Ions 

The general principles of the library construction of data files for the atomic 
and ionic ionization potentials are described. Each file relates to one atom and 
contains the information of the structure of atom electron shells, the ionization 
potentials for all subshells of neutral atom and the energy shifts of potentials 
for all ionization states of given element. The library files have been used in the 
mathematical simulation of processes connected with the ion formation and 
confinement in the sources of multicharged ions. 

The investigation has been performed at the Particle Physics Laboratory, 
t JINR. 
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