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§ 1, BBEJlEHHE 

/1/ 
B npeAbiAYIIleA pa60Te 6hin npeAnoJKea cnoco6 npu6nuJKeaaoro pac'leTa 

oAaoqacTH'IHbiX ypoaaell cpeAaero nons Ae~pMupoaaHKbiX smep. Bonsoa&Ie cjlyaxuuu 

COCTOSIHHil OThlCKHBSnHCb B BUlle paanOJKeKHSI: 

1J' '5' 1n m 
";,,-Jm •nfJ 1/J,.pJ 

( 1) 

no aonaoa&IM ¢yaxuaHM 1/J "'p ypaaaeaa11 WpeAaarepa co c¢epa'leCKa-caMMeTpaq-
n J 

H&IM nOTesuaanoM V ( {3 .. 0, Y"' 0, r ). KoscPc~muaeaTbi CMewuaaaus a (1) MoryT 6biTb 

aaAAeHbi nyTeM peweaus cacTeM&I ypaasesaA (cny'laA axcaan&ao-caMMeTpaqaoro 

smpa): 

( C: n 1 '1' 
' 

-E)a:.,.,, +I .,,, m"' m" 0 0 . m' 
•· <1/J,.., IIC,Y,Iw, >-o!2> 

n[ J n r. J >. " " a J 

0 
Kos¢<1luuaeHTbl CA ( {3, r) B ypaBH6HHH (2) OIIpeAenBIOTCSI COOTHOW6HR6M: 

2rr rr.. 0 
C

0
({3, r) • f J V(f3, r,O) Y>. (8, ,P) sinO dO d,P, (3) 

>. 0 0 .. 
npu'leM V ( f3, r, (J ) - cjlyHXIlRH,xapaxTepRayiOIIlaH oTxnoseHRe cpeAsero smepsoro 

/1/ 
nOTesuuana Ae¢opMupoaassoro smpa oT c¢epuqecxa-CRMMeTpaqaoro cnyqas. B 

IIOK838HO, 'ITO B pa3nOJKeHBH: 

.. 0 0 (4) 
V ( {3 , r, (J) • t C>. ( {3, r) Y >. ( 6) • ; A>. ( {3, r) P>. (COl 6) 

aeo6xoAuMo y'IHThlBaTb qneHbi annOT& AO ..\ • 4 

MOlKeT COCTSBHTb • 0,5 Msa, 

BxnaA xoMnosesT&I c >. .. 4 a E 

/1/ 
B MeTo.aa'lecxoM accne.aoaaHHH Mhl npeae6peranH aaMeHeHReM cnua-op6H-

Tan&aoro B38HMO.QeilCTBHSI nps nepexo.ae OT c<!JepH'16CKH-CHMMeTpH'IHOrO smpa X 
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11
eqJopMHponaHHOMy, T.e. l\laKTH'IeCKH nonarana V ({3) ;= 0. Yme Ka'leCTBCHHblC 

I 11 •· 0' "' 
oueHrw, npoaeaeHHbre ·B , noKaaanal 'ITO Y':leT aaMeHeHHSI V ( {3) MomeT •• o. 
orW38Tb 3liMCTH09 flJ1l!Slllll9 118 DOBCACHHe ypOBHCM, B BOnHOBblX <\IYHKU!!SIX KOTOpblX 

n~reeTCSI 3Hil'll!T9J1bH8SI KOMDOH9HT8 C 60J1bWHM yrnOBbiM MOMeHTOM, no9TOMY nonea-

"' 
no paccMoTpeTb 9qxpeKT

1 
o6ycnoaneHHbtfi HanH'!HeM qneHa V ( {3) 1 6onee aeTaJ1bHO. a.o. 

§2. OCHOBHbiE COOTHOWEHH.s:! 

B c,Pepa'leCKH-CHMMeTpH'IHOM Siape cnHH-op6aTaJ1bHOe aaaHMOilelicTaue 

06bt'IHO OllHCblB89TCSl ljlopMyJ10li:: 

v -- I( d v ( ; .. 
a.o. - -;- -- ro). 

d r 
(5) 

v .. o. 

B cnyqae ael\>OpMHpoaaHHoro SlAPS 9To aaauMoaeltcTaHe BbrrnSIAHT aaaqaTenb

/2/ 
HO CJ10lKH9C 

K a v 1 av 1 V = -- [ -- I p o - -- P -~.o 8 )+ -- ( -- p o - p o ) + 
•. o. r a r 8 ¢ sin () 'I" iJ() r sin () ¢ r r ¢ 

rae: 

0 

av 1 +-----1 1 a ¢ sin 6 p. 0 8 - --;- p () 0 • ) 1 • 

(

COB 8 

sin 6e1¢ 

sin 6 e- 1¢) 
-cos 8 

0 E 

¢ ( 
01¢ 

I e 

(

-sin 0 
u z 

8 . I 
cosO e ¢ 

-~·-'") 

(6) 

cos() e -1¢) 

sin 8 

a P.pE-ih-;r- • Ecna Siapo HMeeT 
0 ¢ 

a 
H BBCll9Hbl o603H8'19HHll p r • -lb Or' 

a 
p()a-lh-;ro 

8KCH8J1bHO-CHMM9TpH'IHYIO lj>OpMy 1 TO nocneAHBit 'IJ19H B ljlopMyne ( 0) OTCyTCTByeT 

av • (a¢ "' 0 ) • BaaaMoaeitcTaue V •· o. o P.aaaoe paaaocTB BbtpalKeHBlt ( 6) H ( 5), MOJK-

HO npel!CT8BHTb B BHAe: 

(7) .. 
V =W+W+W 

o, O. I 2 3 

4 

'll 
1 

..•. fuo. 
·~ 
~~ 
t 

1
~. 

. 
' . 

1
'~, 

. 
; . 

I . 

~ 
.~ 

. I 

\~ 
~: 

·~ 

·.,~~ 
11 '1

1 

·l,' 

·-:~· . . 
{ 

.~ 
~lt 
·:J· 

' 
. 

. 

rne 

K a A2 1 K a A 2 o 
W = -- -·- p (cosO)( p u --- p o ) =-- -- W 

1 • a r 2 (} ¢ sin 8 ¢ () r or 1 

K (j p 2 (COS () ) K 0 
W•- A po .. --A w 

2 r 2 sin () 2 a f) ¢ • r2 2 2 
(8) 

'9/ a~ A 
s r 2 

K WO 
pu=-i-A23pr• 

• ¢ r 

B <jlcpMynax (8) Mbl orpaHH'!HnHCb y'leTOM KOMnOH911Tbl A (CM, (4) ) , TSK KSK 

/l I 
2 

HM9HH0 0118 ll89T nOll8BJ1SIIOIUHit BKnSll ( CM, ) , 

Jlnll BblliCHeHHll aenB'IHHb1 aqxpeKTa,o6ycnoaneaaoro aanaqaeM aaaaMoneltcTBHll 

V , B ypaBH9HBe (2) llOnlKHbl 6hiTb A06aaneHbl M8TpH'1Hbl9 aneMeHTbl Tuna 
a.(). 

<1/J"', IV I.Pm > .. .. 'f '1 ' •· O. n f I 
"laCTb MSTpH'IHOrO aneMeRTS OT V a,(), 1 B03HHK8IOIU8ll npH HRTerpHpOBSHHH no 

yrnOBblM nepeMeHHbiM, BM99T BIIA: 

< t/J nm 'f '1 ' 

0 m 1/2 
I W11 "'"'' > .. [(2f+l)/(2f'+l)] (2fOOI r 'O)x 

1/t 1/2 
l(f'1/2,m'-1/2, 1/2IJ'm')[(W2,m+1/Z,-1/21Jm)(P-m+1/2) (f+m+l/2) + 

+ (f 1/2, m -1/2
1 

1/21! m )( m -1/2) 1 (2P 0, m -1/21 f', ftl '-1/2) + 

th 
+ f '1/2, m '+ 1/2, -1/2 ll 'm ')( 2P 0, m + 1/21 f ', m '+ 1/2)[ (fl/2 1 m -1/2~1/21! m )(f +m+l/2) x 

x (f- m +..!... )1/,a ( f 1/2, m + 1/2 1 -1/21 l m )( m + 1/2) ]I 
2 

< t/J m 'f, , I W 0 I 1/J: > • ( l/8) l/2 ( P '1/2, m '-l/2 , l/2 I l 'm ') x 
n . I 2 n < I 

1/2 1/2 
(f 1/2 ' m -1/2 I 1/2 ll m ) [ (f + m + 1/2) (P -m + 1/2) I (f '2 0 0 I f 0 )( 2f. - 1 I m + 1/21 r •• m , -1/2) 
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-(2fOOI t '0 ){t '2, m '-1/2, 1/P, m+l/2) l- (f -m + 3/2 )
1
/

2 (f+m -l/2) 1/
2 I (f '2001 to )x 

(2ft, m -3/21 P ', m '- 1/2)- ( 2P 001 f 'O)(f '2, 111 '-1/2, -II P, m -3/2 )!] + . 

+ (3/2) 112 (f 1/2, m+1/2, -1121 jm )(m+1/2)(P '1/2,m '-1/2, 1/21 J 'm ')I ( 2f 00 If '0) x 

ce '2, m '-1/2, 11 t m + t/2 > - U '2 oo I eo )(H, -1, m+ 1/21 t ',.., '-1 I 2) I + 

+ (3/ 2)1/2 (111-1/2) U '1/2, m '+ 1/2, -J/2 I J 'm ')(fl/2, m-J/2 I jm) I <P'200I f O)x 

(2P,1,m-1/2IP', m'+1/2)-(2POOif'O)(P'2,m'+1/2,-1 IPm-1/2)1 + 

+ (3/8 )1
/ 

2 (f '1/2, m '+ 1/2, - J/21 j 'm ') (P 1/2, m + 1/2 -1/2 1Jm)[(f+m+3/2)
1!2 (f-m-J/2)

112
x 

( 10) 

I (2fOI.IIf'O)(f'2,m+l/2,1IP,m+ 3/2)-(f'200IP0)(2P,-1,m+3/2lf',m'+1/2)1+ 

+ (f- m + 1/2)
112 

(f + m + 1/2)
112 ! (f '201'1 fO) (2ft' m-J/2 I r '. m '+ 1/2)-

-(2fOOif'O){t'2, m'+1/2,-llf, m-1/2)11 

. 
m 0 1/2 . 

IW I 1/Jm• '>, (3/2) [(P'1/2,m-1/2,1/2IJ'm')(f1/2,m+1/2,-l/2)1Jm)x 
< 1/J n'1'' l 3 n tl 

x(( 2f 00 I P '0 ) (f '2, m '-1/2, 1 I P, II'+ 1/2) -<f '200 If 1.1)( 2f, -1, m + 1/21 f ', m '- 1/2 ) I -

- (f 'l/2, m + 1/2,-1/2 ll 'm ')( H/2, m -1/2, 1/2 ll m ) I ( t '20 0 I PO) x 

(2tl,m-1/2lf',m '+1/2)-(2POOI P'O){P'2,m+l/2,-1IP,m-l/2) 11. 

MaTpH'IHbie aneMeHTbl (9),(1U) H (11) oTnH'IHhl OT aynH npa 

PaAaanbHhle 'ISCTH MaTpH'IHbiX aneMeHTOB onepaTopoB 

MOryT 6biTb p8CC'l:HT8Hbl 'IHCneHHO, 

6 

w 
I 

m-=rn' 

w 
2 

(11) 

H W 
3 

~; 
i' 
/ 

f 

t 
'·'' 
1 
.. 
·' 

.I~ 
,I, 

" 
I' I 

1\ 

if 
. . ; 
:! 
J 

\. 
\:' 

~ 

.. 

Pac'leTbi 6I>InH npoaaaeAeHbl AnH HApa Nd IU 
111 

(CM, ) C RCUOnb30B8HR9M 

npelKHRX 6a3RCHbiX <jJyHKUHit, nocKOnbKy CUHH-Op6HT81lbH08 B38RMO)leitCTBRe ):ICI8T 

H8H60nbWHit BKna):l B KOMUOH9HTbl C 6onbWRMR yrnOBbiMH MOM8HT8MH, orpaHR'IHMCH 

paCCMOTp8HR8M B8pXHeit 'l8CTR CRCT8Mbl HeifTpOHHblX ypOBHeH, llnH OUpe):leneHHOCTH 

paCCMOTpHM UDnOJKHTenbHbl8 ):191j!OpM8URH ( {3 "'}, 59 a > 0 ) , 

PeaynbTaTbi Bbi'lacneaait npaaeAeHbi B Ta6nauax I , II a m 
B Ta6nane I 

.. 
Upe):ICTaBnea aaanR3 BnHHHRH B38RMO):IeitCTBRH V ({3) 

•• o. H8 

'18THbi9 COCTOHHHH UpH ABYX 3H8'19HHHX AecjJOpM8UHH a =0,15 H a • 0,20. B 

nepBOM CTOn6ne YK838Hbl COCTOHHRH cljlepa'leCKOrO Slilpa, B KOTOpbl9 Uep~XOAHT 

paCCM8TpRB88Mb18 B ):18HHOM cny'lae COCTOHHRH UpH 1Z .. 0 Bo BTOpOM CTon6ue 

):18Hbl 3H8'l8HHH np091rURH m , B Tp8Tb9M - aaeprHH E: O COCTOHHHit, Bbl'lHCnea-

Hbl9 B Up9AUOnOJKeHHH, 'ITO V ({3)a 0 • B '18TB8pTOM, UHTOM H WeCTOM - 3HB'le-
o, o. 

HHH 3Heprait COCTOHHHif, Bbl'lHCn8HHbl8 C y'leTOM TOnbKO W , T01lbKO W H. 
I 2 

TOnbKO W 3 - 'lneHOB B (7), COOTB8TCTB8HHO, B C8):1bMOM )l8Hbl 3H8'l8HHH 3Heprait 
1 

nony'leHHbie c y'leTOM cyMMapaoro BKnaAa W + W + W , a B BOCbMOM /!; F • 
0 I 2 ! ,. 

E: - E: - nonaaa nonpaBKa, o6ycnoaneaaaa aaaHMOAeitcTBHeM V ({3) , AHanoraq:-
•· o. 

Hbl8 peaynbT8Tbl AnH He'leTHbiX COCTOHHHH npe!lCTaBneHbl B Ta6naue II 

11a Ta6nau H II BHAHO, 'ITO nonpaBK8 ):leHCTBRT8nbHO HBnHeTCH H8H60nb-

welt AnH CO~TOHHHJ!, R.M810IUHX KOMUOH8HTbl C 6onbWHM , B cpeAHeM oaa yaena-

'IHB88TCH C pOCTOM ):lelj;op;,iSIIRH a B 6onbweit 'IBCTH cny'laea 'lneHbi W 
1 

W 
2 

1 W 3 ):(BlOT CpllBii.i!Mblit BKnau, XOTH HHOrAa 6biB8IOT H OTKnOH8JIR.SI OT 

<!TOll: T8HA8HUHH. 

3aM8THM, 'ITO aaanua BnHHHHH B38HMO):Iell:CTBHH v •• o. 
/2/ 

AnH nerKax gaep 

CBH):I8T8nbCTByeT 0 B8lKHO;d BKna):le 'lneaa W 
2 

0rcyTCTBH8 TaKoro aljl~l9KT8 B p8CCM8TpHB88MOM cnyqae o6ycnoaneHO, B OCHOB-

HOM, HanH'IH9M B 'lneae W cjl8KTOpa 1/ r 2 
, KOTOpblll: Up8 nepeXO):Ie K TH-

2 

JKenbiM SlilpaM aaMeTHo y;,IeHbwaeTCH, 

Boo6we roaopH, a¢¢eKT, o6ycnoaneuHbill: aaaHMOAell:cTBHeM V , aeaenaK. •• o • 
MaKCHManbuoe aaaqeuae ll E: cocTaBmieT ., 0,5 - 0,7 Maa. 

0AH8KO AnH pa3HbiX COCTO!IHHit 3H8'18HH8 /). E paauoe, noaTOMY B CU9KTpbCKQ

UH'I8CKHX 38):18'18X y'I9T 3TOrO aljlcjleKTa MOJK8T OK838TbC!I B8JKHbiM, .. 
m 

PaCCMOTpHM Tenepb BnHHHH8 V e.O. H8 KOaljlljlHUHeHTbl CM8WHB8HHH a nJJ 

( CM, ( 1) ) • B Ta6nane III npaseAeHI>I KBaApaTbi Koaljl¢anaeaTOB CMewasaaaa 

m 
8 

n P 4 
llnH H9'l8THblX COCTOHHHll Slilpa Nd 143 

nepe-, KOTOpbie npH a ... 0 
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,. 

~ - PI = ~ = -! ~ >i ~ . 0 D> (\) D> 0 D> 0 
~ 0 ~ '1 ID Ol 1:1 

:c: o& = '0 10 <!0 
" !I 

::. ~ ; > 0 (\) D> !' = 
?" = (j) () 0 F- ::s: 1§:::" = :.., (\) '< ::. oil (j) ? !1: Ill 
("') 

II> ~ 6! (\) CD 1:1 'i _, 
0 ... 1:1 = -! N :! .. '0 -! 0 II' D> D> 0 

"" CD D> 5 0 
" CD -! Ill Ol tp -! ;r 

~ !1: 
D> ~ E ::. Ill 0 0 -! D> = = (j) Ill 10 .. (\) ::. ~ = 0 1:1 

~ r Ill ::. ? !1: D> CD 0 .D> = 
!1: II' = '0 = = 

::J oil = '1 a ~ >< ~ !1: CD 
~ p ::c ::. 0 = ::s: 1!1 D> 1:1 CD Ill ... 
21 0 D> Ill CD IS:< ~ 

(j) :r 

' 
Ill ::. '< 0 = = D> CD oil Ol !1: 

l>l< 0 0 D> 

' i = ~ = (\) 0 Ill 0 -! -! oil 
0 = -! '0 ~~ = -! 't1 Ill (J) N 

i. Ill = 10 0 ):I 01 
C· '< :r 

~ 
, Ill = = PI 5 = 0 

'1= -! -! ~ p J!l CD E 10 -& D> <I ::. 
21 !" Ill D> = (\) .. CD PI !' ~ ? oil D> = , '0 
Q. ::c = ? ::. -! 0 !! = '0 >< D> 0 Ill ~ Ill oil 

~ II> = 1:1 = CD PI 
, 

~ 
'0 PI = E ::. 0 

'tl D> (\) = = ~ ::. -! '0 ~ 0 (\) D> . 
'< ~ (I) 

"' 1:1 = PI !" = (\) Ill D> Ill 

i = Ill '< II> I = '< ~ (j) ::. ~ !1: 0 g ~ 0 II> !1: ::. (\) = I~ =- '0 Ill 
Ill = '0 1:1 = ~ 5 = (j) II> ~ 
0 :c 0 t oil = I = (j) 0 -~ II' .,. II> ~ 0 PI (\) (\) D> ::. 0 .11> 

::J 1:1 0 = = 0 oil = -! "' -= '0 ~ , ~ = -! CD oil D> '0 cno i ~ ISio = = !1: '< = = 6! CD Ill = ~ 0 = 0 0 oil 1!: oil 
II>~ ?" '0 0 "' = CD 10 

~ = = = '0 Ill CD ., -! 1!: ~ 10 = ~ 
!1: Ill = <I .. 0 ., Ol ~ = , 10 -! !' ?:: 10 D> 0 -::. ? (j) 0 

~II> 0 (j) Ol = (I) = -! El D> '< (j) 0 -! 0 0 ...:jiJI ::s: Ill 'J:I ~ 0 0 . = ::. '0 
'1 Ill ::0 = CD CD ~ 0 '1 !1: 01 !l' ::s: 0 -! = -! 0 Ill =. g ~ :j lQ D> Ill !1: ~ D> 0 CD Ill ~ ~ oil 0 ~ tp 
D> D> 

'tl '< -! ~ . -! E 0 = 0 
CD t ~ 0 0 -! D> 0 0 = ::. CD 10 1:1 = ::. -! CD 

0 CD Ill li:: PI '0 II' "' '< (\) 0 
0 CD Ill -! 0 =- 5 0 = 10 0 Ill 
~ ...:j CD Ill = 0 1:1 = = (I) 0 

= I» ::. CD ::. >i E CD !1: = i ~ 
=- = = II' Ill = :.. =-oil = = = CD 0 CD 0 
0 ):I = 0 ? 10 -! Ol 0 = -! 
-! '< = ~ Ill CD -& = 0 
1:1 Ol 1!: Ill = 0 = (j) CD CD ::. 
(\) = ::. (j) a: !'I '0 = Ol 
::. -t ~ = ~ = '< = -! = 

D> ~ 
(\) 

? oil oil !!: (J) 

CD ::. = CD (J) 

Cll e: ijl I 0 

? >< 
I 

tv m a priT a 7 ... a· •: 

TABlR.UA I. 

CocTO· 
of:: 0, IS o(cq.to 

J1HUJI Eo E•+w" E0
-t-W& Eo+~ E·~t. W.: AfaE"-E E.o E·+~ 

.l 
In c 0 1'Wa. E"1' W3 Eo+?: W,· dE•E"· .. , ... E 

ILH/2 I/2 - 5,807 - 5,565 - 5,729 - 5,969 - 5,656 - O,I5I - 6,776 - 6,475 - 6,677 - 7.0!3 - 6,625 -O,I5I 
3~ - 9,7!0 - 9,634 - 9,680 - 9.790 - 9,697 - 0,0!3 - 8,822 - 8, 739 - 8,782 - 8.923 - 8,8I5 -0,007 
2d3;2 -12,958 -I3,04I -12,958 -I2.933 -!3,007 + 0,049 -I2,970 -!3,108 -I2,968 -I2.945 -!3,063 +0,093 
2d5;2 -I6,692 -I6, 7!8 . -I6,593 -I6.747 -16,706 + 0,0!4 -I7,363 -17,502 -I7,230 -I7.406 -17,470 +0,I07 
I97/2 -17,675 -I8,148 -I7,674 -I7 .535 -17,995 + 0,320 -18,621 -19,150 -18,625 -18.442 -18,95I +0,330 
19 9/2 -20,624 -20,2I2 -20,570 -20.567 -20,089 - 0,535 -21,208 -20,624 -21,!32 -2I.I22 -20,443 -0,765 

1li3/2 3/2 - 5,441 - 5,2I9 - 5,379 - 5.582 - 5,304 - 0,137 - 6,331 - 6,056 - 6,250 - 6.540 - 6,I92 -0,!39 
2d3/2 - 9, 7!7 - 9,5~9 - 9,'127 - 9,7!4 - 9,602 - O,II5 - 8,8I2 - 8,666 - 8,824 - 8,804 - 8,680 -0,!32 
2d5;2 -I4,809 -14,754 -14,748 -:I4.887 -14,793 - 0,016 -15,056 -15,010 -14,958 -15.I69 -I5,052 -0,004 
1~7/2 -16,376 -16,781 -16,4u7 -16.281 -I6,699 + 0,323 -I6,866 -17,407 -I6,919 -I6.7I7 -17,285 ... 0,419 
Ig 9/2 -20,2II -I9,874 -20,181 -20.I60 -19,792 - 0,4I2 -20,694 -20,207 -20,658 -20.614 -20,094 -0,600 

Iii3/2 5/2 - 4,700 - 4,520 - 4,673 - 4.802 - 4,598 - O,I02 - 5,427 - 5,204 - 5,39I - 5.577 - 5,325 -0,102 
2J5/2 -II,899 -II,976 -II,936 -II.B6I -12,006 + O,I07 -II,230 -II,330 -II,274 -II.I66 -II,354 +0,I24 
19 7/2 -14,623 -14,663 -14,622 -I4.654 -14,6b7 + 0,044 -14,528 -14,623 -14,519 -14.577 -14,621 +0,093 
I~ 9/2 -19,333 -19,!55 -!9,344 -19.294 -19,!30 - 0,203 -19,585 -19,306 -19,609 -!9.519 -!9,274 -0,3II 

1i13/2 7/2 - 3,573 - 3,468 - 3,591 - 3.627 - 3,543 - 0,030 - 4,025 - 3,888 - 4,049 - 4.!02 - 3,994 -0,031 
qp/2 -12,323 -II,923 -12,373 -12.326 -Il,977 - 0,346 -II,377 -10,897 -II,436 -II.383 -I0,%0 -0,417 
19-9/2 -17,870 -17,926 -17,923 -17.850 -17,964 + 0,094 -17,661 -17,693 -17 '746 -17.626 -17,749 +0,088 

1ii3/2 9/2 - 2,036 - 2,057 - 2,106 - 2.048 -·2,I4I + 0,105 - 2,05 - 2,060 - 2,146 - 2.064 - 2,172 +0,122 
19- 9/2 -15,624 -I5,996 -15,7!4 -15.620 -I6,Cl33 + 0,459 -14,567 -15,0I6 -I4,694 -14.558 -I5,I38 +0,57! 

I iB/2 II/2 - 0,070 - 0,295 - O,I76 - 0.059 - 0,388 + 0,3I8 



.' T A I> JI If U A II. 

Cocoro- o< = 01 IS' cX'•O,.I.O 

.RIDie: ~ ~ m e• E•.,.wl e•.,.wL E·+~ E"+~ w, .4E=f~f e· E·.,.~ e•t-wL e·.,.w., r.,.&,~ AE•E•-... ., . E" 

3PI/2 - I/2 - 0,536 - 0,522 - 0,527 - 0.606 - 0,586 +0,050 
2f 5/2 - 3,II8 - 3,IIO - 3,097 - 3.I35 - 3,I06 -0.0!2 - 2,7!2 - 2,729 - 2,687 - 2, 720 - 2,685 ~.027 
3~3/2 - 5,239 - 5,274 - 5,226 - 5.I66 - 5,I78 -0.06I - 5,364 - 5,445 - 5,344 - 5.254 - 5,274 f-o.090 
I 9/2 - 7,957 - 8,I50 - 7,898 - 7.803 - 7,974 tO.OI7 - 8,639 - 8,742 - 8,569 - ll.422 - 8,577 f-o.062 
2§ 7/2 - 9,I65 - 9,232 - 9,I46 - 9.054 - 9,063 -O.I02 -I0,273 -I0,259 -I0,249 -IO.I06 -I0,060 ;0.2I3 
rhii/2 -I4,234 -I3,73I -I4,I54 -14.325 -13,749 -0.485 -15,468 -14,906 -15,361 -I5.6II -I4,881 f-o.587 

2f 5/2 -3/2 - I,I46 - I,II9 - 1,128 - I.24I - I,204 t0.058 - 0,237 - 0,206 - 0,217 - 0.349 - 0,310 0.073 
3P3/2 - 2,8II - 2,786 - 2,821 - 2.744 - 2,718 -0.093 - 2,360 - 2,325 - 2,366 - 2,275 - 2,224 f-o.l36 
Ill 9/2 - 6,464 - 6,568 - 6,386 - 6.436 - 6,486 t0.022 - 6,617 - 6,7!4 - 6,527 - 6,555 - 6,596 f-o.~ 
2f7/2 - 7,853 - S,OII - 7,888 - 7.648 - 7,810 -0.043 - 8,52I - 8,68;i! - ll,555 - 8.237 - 8,384 f-o.l37 
IMI/2 -!3,674 -!3,216 -!3,630 -!3.736 -13,243 -0.43! -14,709 -14,100 -14,654 -14.797 -I4,I52 f-o.557 

Ifl9/2 - 5/2 - 4,660 - 4,699 - 4,609 - 4,695 - 4,692 +0.032 - 4,.!40 - 4,275 - 4,186 - 4.267 - 4,260 0.020 
2f 7/2 - 6,163 - 6,266 - 6,204 - 5.966 - 6,091 -0.072 - 6,296 - 6,4I2 - 6,330 - 6.023 - 6,I4I f-o.l55 
r.hii/2 -12,655 -I2,3I8 -12,662 -I2.686 -12,365 -0.290 -!3,337 -I2,9I7 -!3,404 -!3.425 -12,989 f-o.398 

rlt 9/2 - 7/2 - 2,656 - 2,696 - 2,648 - 2.704 - 2,751 t0.095 - !,6!7 '- I,6'15 - I,6I3 - 1.673 - I,749 itO.I32 
2f7/2 - 4,140 - 3,999 - 4,162 - 4.Le2 - 3,888 -0.252 - 3,6I8 - 3,436 - 3,622 ;.. 3.456 - 3,253 f-o.365 
IAII/2 -II,I82 -II,046 -II,240 -II.IB9 -II,II5 -0.067 -II,470 -II,25I -II,557 -II.472 -II,350 O.I20 

rh 9/2 - 9/2 - I,662 - 1,092 - I,6a7 - 1.637 - 1,098 -0.564 - 0,272 + 0,456 - 0,297 - 0.235 + 0,458 f-o.730 
I,II/2 - 9,20I - 9,349 - 9,293 - 9.194 - 9,422 t0.22I - 8,8I2 - 8,949 - 8,942 - a. 794 - 9,057 it0.245 

IAII/2 -II/2 - 6,662 - 7,I43 - 6,750 - 6.647 - 7,2I7 t0.555 - 5,274 - 5,866 - 5,387 - 5.246 - 5,955 lt0.68I 

m .... J 1 57 7 0 err 2 (g I • mnm =a e 7 tl? ]ii 'tlt' nne 

T A E Jl H U A III. 

m 
rji5/2 3pi/2 2f5/2 3p3/2 r/.9/2 257/2 dn12 2fll/2 2P3/2 JiS/2 If-7/2 Ipi/2 Ip3/2 

I 2 3 4 5 6 7 8 9 IO II 12 I3 

- I/2 0,0396 0,00!6 O,OOIO 0,0296 0,0005 0,2209 o, 7039 O,OOI7 0,0009 0,0004 0,0002 -o ~o 

0,0243 0,0033 0,0024 0,047! 0,00!4 0,260! 0,65!2 0,002I 0,0005 0,0006 0,0004 ~o ,.....0 

- 3/2 0,044I 0 0,003! O,OOOI 0,0035 0,!673 0,7726 0 "'0 0,0005 ,...,0 0 -o 
0,0282 0 0,0072 O,OI2I 0,0096 0,2007 0,7396 O,OOOI 0,0012 0.007 0 "'0 

- 5/2 0,0475 0 0,00!6 0 0,0077 0,0992 0,8427 0 0 0,0002 0 0 0 
0,03!7 0 0,0036 0 0,0196 O,II56 0,828I 0 0 0,0000 0,0004 0 0 

- 7/2 0,047! 0 0 0 O,OII7 0,0392 0,8968 0 0 0 0 0 0 
0,0328 0 0 0 0,0246 0,0437 0,8987 0 0 0 0 0 0 

:: 
- 9/2 0,0400 0 0 0 O,OII2 0 0,9487 0 0 0 0 0 0 

0,0289 0 0 0 O,OI85 0 0,9526 0 0 0 0 0 0 

-II/2 0,0250 0 0 0 0 0 0,9742 0 0 0 0 0 0 
O,OI77 0 0 0 0 0 0,9821 0 0 0 0 0 0 


