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Mene*~K B.C .,~ AP · P5 · 12790 
PeweHHe 4acTH4HOH aaAa4H WTypMa-nHyBHnnR AnR CHCTe~ 
HHTerpo-,qH~epeH4HaJ1bH~X ypaBHeHHH, B03HHKa~eH npH 
Bb14HcneHHH yp.oeHeH 3HepnH1 I' -Me3oMoneKyn a a,qHa6aTH4eCKOM 
npe~cTaaneHHH aa,qa4H Tpex Ten 

PaCCMOTpeHO npHMeHeHHe Bb14HCI1HTei1bHOH CXe~, OCHOBaHHOH Ha MO
.QH~HKa4HH HenpepblaHoro aHanora MeTo,qa HbDTOHa, K peweHH~ 4aCTH4HoH 
aaAa4~ WTypMa-n~ye~nnR AnR c~cTeMbl ~HTerpo-~cM>epeHil~anbHWX ypaeHeH~i1 
oco6oro BH,qa. TaKoH CHCTeHOH MO*HO annpoKCH~poaaTb 6ecKoHe4Hy~ 
CHCTeMy HHTerpo-,qH~epeH4Ha11bHbiX ypaBHeHHH, B03HHKa~~ npH peweHHH 

ypaeHeH~R WpeA~Hrepa AnR ~ -Me3oMoneKyn ~3oTonoe BOAOPOAa e aA~a6a
TH4eCKOM npeAcTaeneHHH aa,qa4H Tpex Ten. Ha npHMepe pac4eTa ypoeHeH 
3HepntH H 8011HOBOH ~YHKLVH1 p.-Me30MOI1eKyJlbl ddJL C KBaHTOBbiMH 4HC-

naMH J = 0 , V ::1 ,qeMOHCTPHpyeTCR SbiCOKaR 34XtleKTHBHOCTb anropHTMa. 

Pa6oTa B~nonHeHa 8 na6opaTOPHH B~4HC11HTel1bHOH TeXHHKH 
~ aeToMaT~aall~~ O~R~. 

Coo6weHue 06bellHHeHHoro HHCTHTyra SlllepHbiX uccnelloeaHnA, Lly6Ha Hl79 

Melezhik V.S. et al. P5 · 12790 

Solution of the Sturm-Liouville Partial Problem for 
a System of Integra-Differential Equations Arising at 
the Calculation of ~-Mesomolecule Energy Levels in the 
Adiabatic Representation of a Three-Body Problem 

The application of the calculation scheme based on the modifica 
tion of the Newton method continuous analogue in the solution of the 
Sturm-Liouville partial problem for special form integra-differential 
equation system is considered. With such a system it is possible to 
approximate an infinite system of integra-differential equations ari
sing at the solution of Schroedinger equations for hydrogen isotope 
~ -mesomolecules in the adiabatic representation of the three-body 

problem. A high effectiveness of the algorithm is demonstrated for 
the calculation of energy states and wave function of a dd~- ~-meso
molecule withJ=O,V=l quantum numbers. 

The investigation has been performed at the Laboratory of 
Computing Techniques and Automation, JINR. 

Communication of the Joint Institute for Nuclear Research . Dubno 1979 

© 1979 06r,eaaneHHbl/t HHCTHf'YT ll/JepHbiX accneaosaHB/1 /1y6na 

I. PemeHHe ypaEHeHHR llpe~Hrepa ~ CHCTeMH rpex ren (a,B,c), 
BaaHMo,neitcTBYill!liX no aaRoey KyJioHB, c MaCCa.MH M8 # Mg ::>? M0 H aa
pFUT.aMH z<l :; z € = -Zc. = 1 t B 8,1tlla6aTI'IeCROM upe,U.CTaBJieHU CBO,IJ.HTCJI 

R pemeHHD aa.u.a~H illrypMa~BHAnH .u.~ cHcTeMH 6ecRoHe~Horo ~Hcna 
HHTerpo,nHcppepeHin!SJThHHX YpaBHeHHfrt 2/ (B e~HH~ e ·"= tt =rna."" f. , 

. -1. M-L M-J )· ma = a ~ € • 
oO r sl1 (/x: f zM>) v; JxJ}yJx! ~~ ~(f) )h V<), !Il 

Mo -M= 
mo 

M-~ t1-J+M-i 
I lo a C > 71. (xJ:: l t1W. (xJS. ~ fi..0J~fl)¥ 

'I V 'I V ~ ax 

Ha HHrepBane X E [0, o0) 
C rpaHH~HHMH YCJIOBHRMH: 

d fi _ L/. (oJ + .. Vdo) 
d"l (f' IJ (fd 

cL 
(2) 

o, 

clx 
Ll -(oO) + f. 2 

1/ · (oa) = 0 (}• •f(f/ . 

3,neCI> z;., Bl<JIIliJSeT B ce6JI CYJ.IMHpOBaHlle no ,IJ.HCRpeTHOMY H HH-
<fJ 

rerpmpoBSHHe no HenpeptiBHOMY cneRTpaM ~~H .IlH)(~ ueHrpo~1 3~R-
THBHHe UOTeHUH8Jlli Ui (J<.) onpe,u.e.JieHH B pa6oref.G • (2 H) - napa
MeTp ManOCTH, KOTOpHR ~ J1 -Me30MO.JieK,Yn HSOi'OnOB BO,IlOpo~ Y.IlOB
JieTBOpllei' ycnoBHD {fH}1~<j_. 

0co6eHHOCi'l> ~Ofrt aana~H i'8ROB8 1 ~i'O aaMeHB 6eCROHe~HOfrt 
CHCTeMH (I) CHCTeMofrt, COCTOffmefrt H3 .IlHYX YpaBHeHHfrt (~yxypoBH6BOe 
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npH6JIH~HHe"), ,nae'l' H8UJIOXHe pesyJIL'l'a'l'H npH BH'IHCJI8HHH C06Cr:BeHHHX 
sHa'leHHA/3/. C.nenaeM eme O.ItHH mar H annpoKCHMHpyeM sana'ly (I) 
cJie.nyxmea: 

,A " 

( L {)'. J -+ ).. I) J {x) = o 

C rpaHKqHHMH yc~OBHHMK (2). 
3,necL 

r.ne 

" 
L(x) = 

LJ1.(xJ 

L 21 (j.J 

L3i (x) 

L,2 (X) L,/X) ' .. 1:1;../X) 
l 22 (X) 0 . . . 0 

0 L3/X),.. 0 

£. ~1. (X) 0 0 ' ' . L## (J.) 

. - J2 d) ( , (X).= i(J- -1-/.(XJ- w.~)- CF'l•.(X)d-
L< 2H dxZ '' •< U(,L X ' 

LJ.·(XJ = _.1._ {- 2 0~ .(xJ ~ - 1-&i (XJ \, 
' ZH "'' cxx J 

(3) 

(4) 

/. · (l) = _1_ (- 2 {)it (X) dc/.. - flt.i (X)) 
LJ. 2H I 

( 

Q · . ()(J Q · · /) (x J ) ( fl;q/ixJ f/a;·/-1) _ w,JO tQ,jc jj .(;<)::: ' , 

QV (xJ- Ot.co~(J(;<J O;c,Jt {x) ' i /1,8./orxJ ~~t.ltrxJ 

H 

- ( l/ll;q,J'g(X) W:q,jt{x)) 
W; · (xJ -

"' J W;~j(J (!.J VV:·c,jtrYJ , 
I - e.ItHHH'IHaR: MaTpuua, j (J'.J - BeKTop pasMepHOC'l'H tV. IIepe

xo.n 0'1' 6eCI<OH8'1HOA CHC'l'eMH HHTerpo,nH~peHUHaJil>HHX Ypa:BHeHHA I< 
I<OH8'1HOA CHCTeMe .ItH~peHUHa.JILHHX ~HeHHA (AI~ 300) ocymeC'l'BJieH 
aHa.JIOrH'IHO paCCMO'l'peHHOMY B pa60Te • 

HaM H3B8CTHO H8CI<OJILKO nO,ItXO,ItOB K pemeHHil 3~'1H (3) C ~K
TH:3HHMH UOT8HUHanaMH BH.Ifa (4). llepBHA 3ai<JIIl'qa8'l'CJI B CJI8.IJY1111eM: 

HC!lOJIL3Y.fi cne~aJIL~ CTPYK'l'YPY Ma'l'pH~ L()(J H Ha.JIH'!He napa-
Me'l'pa MB.JIOC'l'H (2M)- , HaXO.nRT oneparopHoe npeo6pasoBrume, ,ItHaroHa
JIHSHPYDIIee L (xJ , c noMomLD KO'l'Oporo CHC'l'eMB. (3) Nypal!HeHHA 
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CB O,IUI'l'CJI I< .Ill!YM CB.fi3B.lllWM ypa:BHeHll.IIM( 1'aqxpei<'l'HBHO~y.xypOBH8:BOe 
npH6JIH~HHe"). Tai<oA no.nxo.n peaJIHSOBaH B pa6o'l'el , r.ne YI<aSaHHoe 
npeo6pasoBaHHe nocTpoeHo c 'l'O'IHOC'l'l>ll .no 'IJieHoB {2M)- 2 

BI<JIIl'qH

TeJil>HO. 
npyrol UO,ItXO,It COC'l'OH'l' B TOM, '1'1'0 HCXO,ItHa.fi sa,na-qa (3) annpOI<

CHMHpye'l'CJI I<OH8'1HOpa3HOC'l'HOI H CBO,ItH'l'CJI K aJire6paH'I8CKOI sana'le 
Ha C06C'l'B8HHH8 3Ha'I8HH.fJ: 

( l -4- ). j) = 0 . (5) 
~ ~ 

r.ne L HMeeT 'l'Y ~ CTPYKTYPY. 'ITO H L • HO TenepL Ka~a a~e
MeHT Ma'l'pHQH l - M8.Tp~ pa3MepHOCTa ( 2 ,t'\1,; "2 ~ ) r,ne ~ -
'IHCJIO Y3JIOB no OCH X • 3'1'0'1' M8'l'O,It paCCMO'l'peH B pa60'l'e1~/. 

3,necL .ItJI.fi pemeH~ sa,na'IH (3) npHMeHeHa BH'IHCJIHTeJILHaR: cxeMB., 
npe,ItJIOllleHHa.fi B pa6o'l'e I/, OCHO:BaHHa.fi Ha MO.ItH!PHI<S.nHH Henpepg:BHOrO 

aHanora MeTo.na Hbll'l'OHa. 

2. B Tai<OM no.nxo.ne co6cTBeHHHe SHa'leHH.fi H co6crBeHHHe WYHK-
UHH 3a,Ita'IH (3) HaXO.nll'l'~ B pe3yJIL'l'aTe H'l'epQnHOHHOrO npo-
uecca no napaMeTpy i. 6/: 

f Kd E K K = -<f1. 

i kti.(f) = 9 K(xJ + LJ tk ( [)>< 2 (X) + ji1K If~/(;<))' 
(6) 

= £{?) 
OCHOBOA KOTOporo .fiBnae'l'C.fi BH'IHCJI8HHe HT8pauHOHHHX nonpaBOK G7 
K co6cTBeHHHM qJyHKUH.fiM Ha Ka-,noM mare no t . IIonpaBKa K co6cT
BeHHOMY 3Ha'leHH!l f1 K onpe,nenae'l'CJI H3 YCJIOBH.fJ HOpMHpOBKH: 

f ';jCXJ// -1. = 0. (?) 

HTepauHoHHHe nonpaBKH iJ J. {
2
) .fiBMilTC.fi pemeHHR:ME xpaeBHX sa,na'l: 

{L (x) + ). 0 j) J-,/ ( x) =- ji<(X), (8) 

{L{X) + Aoi)t}.Yx)=-(L(xJ+~kJ)y;c{;<) (9) 

C r~ JCnGBKHMK, BUTexa~ IS (2). Kax I B pa6oTeii/, 

.1VIII HS.XO~eHJI.fi pemeHH.fi SSJta'll (8) • (9) acno~syeM MeTo~ ~ocTol 
ITep8UIUI B ROM6I~H C MeTO,IlOM nporOHIOlo BettTOpw lY' a. ij_ 

~ , a"' 
npe,llcTaBIM B Bl,lle : 
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K i J.' 
~1v 0 Y~z 0 ~.,., r ~ r:.l (;0 

o<,2 U]1(l) 0 (j ( 

~~1(2)= ~L(2~UJkir~ 1 ~ + w}t~ )y.~ J! .. [p= o + ~'<~·: 
I 

(IO) 

\ w:.t~j \ ~ I \~~N 
I 

OJ 
I 

a nJIH pemeHHH sanaq (8) H (9) nocTpOHM HTepaUHoHH~>e npoueccH: 

H 

(L + ).oJ)lJ01 (t~J)::-Jod_ L UJo1 (!), (IIa) 

( L + )
0 
J) U)

0

1 (t+J) =- Yoc- L J,/ (! + J) (II6) 

{L + )-0L) J,/ (!+i) = - (L ~ ).kJ )ykcj_ L £4. 
2
(1)' (I2a) 

(L + ,\OI) w: { !+:!)-=- (L + )~i) y~- L J/(t~J). (126) 

1J - 1{2) . 1 
Ha nep:eoM mare no l nonaraeM uJI< (o; = 0 , HaxonuM c noMODIDD 
MeTona nporOHKH J';!z) (i) , nonC'l'aBJIHeM l! (II d) (I26), HaXOnHM 

U) ~ (2
J (.i) , nocJie 'iero nepexonHM K cne.DYJlllleMY mary no t . 

Ha paCCMO'l'peHHHX HH&e npHMepax neMOHCTpHpyeTCSI CXOn~!MOC'l'h 
"BHYTpeHHHX" HTepaUHOHHI>X npoqeccOB (II), (I2). 0TJIH'iH8 naHHOA 
BHtJHCJIH'l'eJihHOI CXeMH 0'1' anropH'l'Ma/I/- B pa36H8HHH (IO): B CXe
Mefi/ BeKTop-cron6eu HTepauuoHHHx nonpa:eox ~ pas6u:eaerca Ha 
BeK'l'Op iJ nonpa:eoK K !flyHKOHHM nHCKpeTHOro cneKTpa H B8K'l'Op no
npaBOK I)J x !lJYHKQIDIM HenpepHBHoro cneKTpa;:e naHHoA cxeMe fJ -
BeKTOp noiipaBOK K nepBHM nl!YM !lJYHKOHHM nHCKpeTHOro CII8R'l'pa, a ~
BeK'l'Op nonpa:eoK KO BC8M OC'l'aJIDHHM ~HHM nHCRpeTHOro H Henpepg:e-
Horo cneKTpo:e. 

3, llpe,ItJIOllteHHM BH'IBCJIHTeJihHaH CXeMa npHMeHSUJach nJlH Haxoa
.zteHHH YPOBHeA 8HeprHH B BOJIHOBHX !flyHKQHA Jl'f -MeSOMOJielcy"JI ,P_?j1 , 

cld.11 , if)1 , pdf!, !iJ'f, dfJ1 . 3nech, :e KatJecr:ee npHMepa, 
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paCCMOTpeHa f'1 -MeSOMOJI8lcy"JJa ddf1 C KBaH'l'Ol!iiMH 'iHCJJaMH ) ::: 0 , 
iJ-=- f.. , napaMerp MaJiocrH (cHJ.i = 0,05333. 

Pac'ieT npo:eeneH nJIH nsyx c~ae:e: y-qera TOJihKO nHcKperHoro 
cneKTpa :e sa,na-qe (3), npH aroM N = 26, H y-qera nucxperHoro H He
npe~:eHoro cneKrpo:e :e sa,na-qe- N= ISO. B o6oHx CJIY'iaHX neJIBJIOCh 
pas6Heirne (IO) • 

B ra6JIHUe I neMoHcTpHpyeTCSI cxonuMocu "BHYTpeHHHX" HTepa
UHA K pemeHHD sana'iH (II) .IlJIH qiymmHH rJl-:1.. .B Ta6mmax 2 - CXD
nHMOCTD"BHY'l'peHHHX" HTepauHI K pemeHHD saM'iH (I2) Ha paSJIH'iHI>X 
marax no Mero.ny HhDTOHa (6) (no i ) .zwr qJyHKUHA tJ./1, 1{,/. tJi:1 • 

9TH pesyJih'l'a'l'H nOJIY'ieHI> npH /1.1 =26 • .1l.7IIl c~aH N = I80 npH:eo
~TCH aHanOrKqHHe Ta6~ 3 R 4. 

llpo:eeneHH~>e ~HCJI8HHI>e HCCJieno:eaHHH ne~OHCTpHpymT 6HCTpyD 
CXOnHMOCTD "BHYTpe:mmX" HTepaUHOHHI>X npoqeCCOB (II), (12) (npH 
t = IO O'l'HOCHTeJihHaH 'l'O'iHOC'l'h B pemeHHH Io-5). 0nHaKO CXOnHMOC'l'h 
naHHI>X H'l'epauROHHI>X CXeM MenJieHHee aHaJIOrH'iHI>X CX8M B pa6oTe/I/, 
'iTO o6yCHOBJI8HO paSJIH'iHeM B pas6HeHHH (IQ). 0TM8'i8HHaH OC06eH
HOCTh He HBJIH8'l'CSI HenocTaTKOM, TaR KaK;¥~ pemeHHH (II), (I2) 
'l'pe6yeMaH 'l'OtJHOCTD .~ro-2 ( f-= 3,4) (eM, ), a CaMa BHtJHCJIHT8JID-
HaH CXeMa cymeC'l'BeHHO npome l! peaJIHSauHH H noSl!OJIHe'l' COKpaTHTh 
BpeMH BH'iHCJI8HHI Ha nopanoK. 

llpH pemeHHH (3) BHtJHCJI8HHOe s;atJeHHe )\ = -35,8I3 He OT-
JIH'iaeTCSI OT nOJIYtJ8HHOro B pa6oTe/I • 9TO YKaSHBaeT Ha TO, tJTO sa- · 
naqa (3) C 60JihlllOI TOtJHOC'l'DJO (,..., ro-5-ro-6 nJ1H C06CTl!8HHOro SHa'ie
HHH) annpOKCHMHpyeT HCXOnHYD sana-qy(I). 

4. B pa6oTe noKasaHa BHCOKaH a~K'l'Hl!HOCTh npenJio~eHHOI BH
'iHCJIH'l'eJIDHOI CXeMH B MeSOMOJielcy"JIHpHI>X pac'ieTax, cymeCTBeHHHM no
CTOHHCTBOM KOTOpoA HBJIHeTCSI IIpOC'l'O'l'a peaJIHSQUHH, ~HHHA nonxon 
MOKe'l' 6HTh IIPHMeHeH K lllHpOKOMY Knaccy sanQtJ THIIa illTYpMa-Rxyl!HJIJIH 
nJIH CHC'l'eMH HHTerponu~peHUHaJihHI>X ypal!HeHHI cneqHaJihHOro BEnQ(3)-
(4), QxasanOCh, 'iTO CHC.TeMa nH~peH-
UHaJihHI>X ypa:eHeHHI C npocrol CTpyKTYpOI IIO!eHUHaJIOB BHna (4) 
OtJeHh XOpOIIlO annpOKCHMHpyeT 6eCKOHetJHym CHC'l'eMY HHTerponu~peH-

.UHaJihHHX ypa:eHeHHI1B03HBKaneyJO npH BHtJHCJieHHH ypOBHel 8HeprHB f'
MeSOMOJielcy"JI l! anua6aTHtJ8CKOM npencTaBJieHHH sana'iH TpeX TeJI, 

B saKJID'qeHHe aBTOpH BHpa&a~'l' 6naronapHOC'l'h ],H,lloHOMape:ey 
sa HH'l'epec K pa6ore H C,H,BHHHUKOMY sa IIOJiesHHe o6cy~eHHH. 
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CID 

Ta6JIHua I. CXO,ZU!MOCTb "BHYTP8HHero" HTepauHOHHOro npouecca K perneHHIJ aa,na'!Jil (II) .ztM !PYHKUHH ut,j. . 

N I 2 3 5 ~ 9 ro 

I. 0 6464I6 o roi o82796I3oiOI o8805749oroi 0 9002I65o roi o90I8625oiOI o9020005oroi 0 9020094oroi 

2o 0 I395070o ro2 0 I 788283 o ro2 oi902244oro2 oi944788oro2 0 I948353 o ro2 oi948652oro2 0 I9486?I o Io2 

3o o2297038o roC oi494086oi0° o I264I02 o IO 0 0 II78036o ro 0 oii70822oro0 oii702I7o !0° oii70I78oiQ 0 

4o -oi5ffl?I7oro2 -o~II74Ioro2 -o2I45I88oro2 -o2I95005oro2 -o2I99I80 ° ro2 -o2I99530oro2 -o2I99552oi02 

5o -o2078497oro2 -o26748I8oi02 -o2847089o ro2 -o29II387o ro2 -o29I6775oro2 -o 29I7227 o ro2 -o29I7256o ro2 

roo -o5793682oiQI -o 7II0738oroi -o74885I8oroi -o 76298JI o roi -o 764I3I6oroi -0 7642306oroi -o7642370oiOI 

5o -oro29737oiOI 

. --

-oi2I6924oiOI -0 I2?I082o roi -o I29I307 o roi -oi293J02oroi -oi293I44oiQI 

Ta6JIHga 2ao Cxo,ItHMOCTb "BHYTPeHHero" uepauHoHHoro npouecca K perneHHD aa,na'!H (I2) 
.II.1lii~UHH LJ/1., HaBTOpOMrnarenonapaMeTpy t (d2 =0.2·/0 - lt). 

) 

-oi293153oroi 

I~ I 2 3 5 7 9 IO 

I. -o3726I99oro-E 0 I577I82 o Io-3 o2042832o ro-< o22I6947o ro-~ 0 223I 539 oro-< 0 2232762 ° ro- 0 2232842 o ro-3 

2o 0 2492464o Io-.: o594098Ioro-3 0 6949966 ° ro< 0 7327!07oi0-3 0 73587!5oro-.: 0 736I364o ro-• o736I536oro-3 

3o -o9304302oro-~ o93I5353oro-4 ~-. 9508077o ro-~ -0~584089 o ro-4 ~ 0 9590485o ro-~ 0 959I02I o Io-i ~0 959I055o ro-4 

4o -o 9492845o ro-~ o I353JII o ro-2 0 I 47I235o ro-~ oi5I5398o ro-2 . -~ 
f-. I5I9099o ro-~ -oi5I9409o ro-2 hi5I9429oro-2 

5o -o I43I992o ro-:: 0 I965694o Io-2 0 2II86I 7 o ro-~ o2I75626o ro-2 ~-. 2I80403 oro-~ o2I80804o ro-2 r-.2I80830°Io-2 

IOo -o I656952 o IO_< o200I390oro-3 o3I36420oro-~ o326I4!3oro-3 ~0 327I887° ro-~ r-. 3272765o ro-3 ~o3272822oro-3 

I 5o 0 2037784o ro-.: oi887805oio-3 o1839792oiO-.: ,I82I86Ioi0-3 oi820358oio-.: oi820232oio-3 oi820224oio~3 
' 

*) IJapaMeTp ?K = // (t._(X)+ ),K)yKff, r.ne lCx)- KoHe'!Ho-paaHocTHbl:t:i aHaJior ,ZU!qqiepeHUHaJibHoro 

oneparopa L (f). 



Ta6JIHga 26. CxoJIHMOCTI> "BHYTpeHHero" "MTepat.U'IoHHoro npouecca R pemeHZD 3B..lla"l~ (I2) .IUJJi 

!IJy'HI<IllUII Li/:i Ha TpeueM mare no napaMeTpy t ( s__, = 0,1. · 10 - ~). 

N 2 3 s 7 9 IO 
I 

-,239398S·10-3 -.2447756·10-3 -.2452262·10-3 -.24S2640·10-~ .245266S·ro-3 
-.I75246I • Io-3 -.2249940· 10-3 

I. 
-. 5266IS4· ro-~ -.5266207·10-3 

-.374990I·I0-3 -. 4827106· 10-3 -.SI39106'10-3 -.52SSS76·10-3 -.526S336·10-3 
2. 

• 7226041 • ro-f • 7226I48·IO-S 
4103979· 10-s 6838056· ro-s • 6968986. 10-s • 7204636· 10-5 • 7224386 • ro-s 

3. • -3 • -3 
• 59469I4· ro-3 • 6083296 • 10-3 .6094723·Io-3 • 6095682 • ro-3 .609574S·10-3 

4. .43I9I8I•IO • 558IS74• 10 
• 8002I 68 • ro-~ • 8002248 • ro-3 

• S707276· 10-3 • 7338S72·I0-3 • 78I0156· ro-3 .7986I80·I0-3 • 800093I • 10-3 
s. .2230226'10-~ .2230209'10-~ 

• I724277· ro-3 . • 208469I·ro-3 .2I88I08•Io-3 .2226703•Io-3 .2229938·10-3 
IO. 

• 57473'78· I o-4 • 5752018 • ro-4 • s7S2406· Io-~ • S752432 • ro-~ 
IS. • 50227S9· ro-4 • ss43693· ro-4 • 5692009· ro-4 

= 

Ta6ma 2B. CXO.ltHMOCTI> "BHYTpeHHero" HTepaul'JOHHoro npouecca R pemeHZD 38.Ifa"lH (I2) ,IUJ.R: !IJy'HRUlii'M v4~1 
"leTBepTOM mare no t ( 64 = 4·ro-7). 

~e. I 2 3 5 7 9 IO 

I. -.6567472·I0-6 -.5620343·10-6 -. 5334837 • ro-6 -. 5227766· Io-6 -.52I8790·10-6 -. S2I8038 ·ro-E -. 52!7989' 10~ 

2. -.1063398·10-S -.8S432S7· ro-6 -. 7924207•10-6 -.7692278·10-6 -.7672837·10-6 -. 7671208·10-E h 767II02. ro-6 

3. -.3!99784'!0-6 -.3I06408·ro-6 -.3II7020·10-6 -.3I2I662·I0-6 -.3!22056'10-6 -.3!22089'10-E • 3I2209I • ro-6 

4. r. I63I S67 • ro-6 -. 4033692 • 10-6 -.47S9842·ro-6 -.503!445'10-6 -. 50S42ro· ro-6 -. 5056II8' ro-E • fD5624I • ro-6 

s. ,3728060•!0-6 -,704939!'!0-6 -.7992343'!0-6 -.83430S3·ro-6 -.8372435'10-6 -. 8374897· ro-E • B3750S7 • ro-6 

!0. • I6I9729' 10-5 • IS5664S' ro-5 .!536024·10-5 • r 528335 • ro-5 • I 52769I • ro-5 .IS27637·ro-E .!527634'!0-S 

IS. • 23499SI • ro-s • 2350585· 10-5 • 2347671 • 10-5 .• 2346568 • Io-5 • 2346476 • ro-5 .2346468·ro-E .2346467·ro-5 



eweHHJO sana"<~H (II) .n;Ill I!Jym<Ul'IH W ;, 26- • Tael.mura 3. Cxo.ItHMoCT:b "EHYTpeHBero" l!!TeparmoHHoro npouecca 'K P 

~~ 2 3 5 7 9 IO 
I 

.646416·ro1 . 894458•I01 .991924•101 .104519·102 • 105339 • ro2 .I05465·ro2 .I05479•I02 

I. 
• 227641 • ro2 .22767I·I02 

• I39507· ro2 .193059· 102 . 2I4I00·102 .225598·ro2 • 227368 • 102 
2. 

• I65I98 • ro-1 
.229704•10° .8059I5·ro-I .2I 62I7·ro-I .I069I9·IO-I .I56687·10-I • I64350 • Io-

3. 
.258I54•102 :-.258I89·102 

-.I55072· ro2 - .2I7741 • ro2 .242330·Ia2 . 255766·ro2 .257835·102 
4. 

h340526·I02 r- . 340571 • ro2 
-.20?B50·Io2 -.288578•102 .320188·102 .337457•102 • 340II6 • I02 

5. 
r.872920·Ioi r-.873020·10I 

-.5?9368·roi -. ?58447•10I .828106•IOI • 866I 58· 101 .872018· 10I 
IO. 

-.1029?4•10I . I 283I6· roi . I38263•I01 .I4370I·Io1 • I 44538 • roi r-.!4466?·101 r-. I4468I • ID1 
15. 

• 

J. 
Tael.~mua 4a. CXO,Itl'IMOCT:b "EHYTpeHHero" l'!Te~OHHO!'O npottecca 'K peweHHil 3a.n;a"<!H (I2) ,n;Ill Wll'KUHH w2,2~-

Ha rpeTMM mare no t ( o2-= 0.2·10-4). 

~ I 2 3 5 7 9 ro 

I. .667I58·ro-4 .25II38·Io-3 • 334954 • 10-3 .380767·10-3 • 387822 • ro-3 • 388908 • 10-3 .389028·ro-3 

2. • 349500 • ro-3 • 750063·10-3 .930976·10-3 .102988·10-2 • I045II • 10-2 .104745·ro- 2 .I0477I·I0-2 

3. -. 942I3I • 10-4 -. 946966·ro-4 -.9975I6·10-4 -. 102529· ro-3 -.I0295?·ro-3 -.103023 • ro-3 -.103030 • 10-3 

4. -.953104·Io-3 -.I 42330 • ro-2 -.I63477·ro-2 -.!75034·10-2 -. 1768I 4 • 10-2 -.I77088·ro-2 -. 1771I8 • ro-2 

5. -.135210• ro-2 -.I9699s·ro-2 -.2242IO·ro-2 -.239066·ro-2 - .• 241353 ·I o-2 • 241 706 • ro-2 -.241?45·ro-2 

IO. • I?4426 • ro-4 -.II47I4·ro-3 -.I74712·ro-3 -.207445·Io-3 -.2I2485·Io-3 -.2I326I·ro-3 -.2I3347·ro-3 

I5. .26862I·ro-3 .25I288·ro-3 • 242?? 4 • ro-3 .238097;10-3 .23?3??·ro-3 • 237266 • ro-3 • 237254 • ro-3 

' 



.i 
Ta6JIHqa 46. Cxo.JmMOC'l.'J> ":eH:yTpeHHero" HTepauHoHHoro npouecca K peweHHJJ aa,n,a'lH (!2) ,MR: il>YHKilHH UJ3,25" 

Ha rpeT:&eM ware no i ( (j 3 =.I· ro-5). 

~ I 2 3 5 7 9 IO 

I. -.2!2029"!0-3 -.294658"!0-3 i-.327202"!0-3 -.344984•ro-3 -.347722"!0-3 -.348!44'!0-3 -.348!90.· ro-3 

2. -.456393·ro-3 .634763·ro-3 r-. 70ffli7· ro-3 -. 743405·ro-3 -.7493I6·ro-3 -. rilffl227' ro-3 -. 750327 · ro-3 

3. -. !07922 • ro-5 .389458"!0-5 .5867!6"!0-5 .6946I3·ro-5 • 7II229· ro-5 • 7!3788"!0-5 • 7!4070"!0-5 

4. .5!87!3'!0-3 .727477"!0-3 .809577·ro-3 .854437"!0-3 .86!345"!0-3 .862409' ro-3 .862526 • ro-3 

5. .692I66·ro-3 .960979·ro-3 .I0665r·ro-2 .II24!7·ro-2 • II3305· ro-2 .II3442·ro-2 .II3457·ro-2 

ro. ,2!3859'!0-3 • 2736!0 • ro-3 • 296870 • ro-3 .309574·ro-3 • 3II53I • ro-3 • 3II832 • ro-3 • 3!!86 5 • ro-3 

!5. • 58!342 • ro-4 .666980'!0-4 • 7002oo·ro-4 • 7!83ss·ro-4 • 72II 5I • ro-4 • nr 58! • ro-4 .72I629·ro-4 

• 

Ta!!Jilllqa 4B. Cxo,J!HMOCT:& ":eH:yTpeHHero" HTepauHoHHoro npouecca I< pemeHHJJ aa,n,a'lH (12) 
.llJlli il>YHI<IlHH UJ/25 Ha . 'ler:eeproM ware no { ( 64 =.4·!0-7). 

) 

~ I 2 3 5 7 9 ro 

I. -.983922·ro-6 -. 982I05·ro-6 -.955864'!0-6 -.94I509·ro-6 .939298·ro-6 -. 938957· ro-6 -.938920·ro-6 

2. -.I72364·ro-5 -.I7II06·I0-5 -.I65446·ro-5 -.I62346·ro-f .161869'!0-5 -~!6!796'!0-5 -.I6I788·I0-5 

3. -.4IOI7I·ro-6 -.387794'!0-6 -.389432'!0-6 -. 390300 ·ro-E 1-.390434 • ro-6 -.390455'!0-6 -. 390457· ro-6 

4. • 435320 • ro-6 .4276!8·!0-6 • 36! 480 • ro-6 • 325267 ·ro-E .3I9b89·ro-6 • 3!8830 • ro-6 .3I8735·ro-6 

5. .624997'!0-6 • 588640 • ro-6 • 502966 • ro-6 • 456398 ·ro-E • 448!26·· ro-6 • 448I26 • ro-6 • 448004 • ro-6 

ro. •. 272425·ro-5 .27379o·ro-5 .27!904·!0-5 .270B78·ro-E • 270720 • ro-5 .270696·ro-5 .270693·ro-5 

15. .2687!3·ro-5 • 270!06 • ro-5 .269B75·ro-5 • 2697II • ro-E .269688·ro-5 .269685·ro-5 .269684·ro-5 

I 
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