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.. 

faMHJII>TOHH8H 'ft -8JI8KTpoHOB CBOCSONfOI'O p8,li,R08eMeJ1J.HOI'O HOH& 

IIOJIHOC'l'bl) CHIOI8~11118H OTHOCHT8JIJ.HO rpynm.i Bpalq8HHll, 008TOIIY OCHOB

HOI ypoBeHJ. MYJihTHDJieTa, KOTOpHA X&paKTepHayeTCH UOXHHM MOM8HTOM 

XOJIJI'l8CTB& ,li,BHUHHli ] , 2. J-t-1• Rp&'l'HO Blllpo:l;l\8H /l/ • Il0,11, ,D.eRCTBHeM 

KpllCTIUIJlll'l8CROl'O 3Jl8NTpH118CXOl'O ROJIK (K3Il) B KpHCT8JlJI8X 3TO COC'fOJ!

HH8 p~eaxHeTCK B COOTB8TCTBHH C HeDpHBO,li,HMYYH ~CT&BJI8HKRMH 

T011811HOI l'pylliJH CHIOie'l'pHH p&cCM&TpHB&eiiOI'O HOHa B KJIICT8JIJI8o Paa

M8pHOCTH. 'falmx np8)tCTaB.llemdt onp&,IteJIJD:lT OCTaTO"Dl08 B!lpO!t,It8HH8. "19M 

J:Dme CII1018TpHK ROJIO:K8HHK p8,AK03eM8JlJaHOl'O HOHa, Tell CSOJI1o11188 KOJIH1le

CTBO n&p&MeTpOB HeoCSXO,JJ;KMO BBOABTh B ONfOll&cTHliHYA l'8MHJihTOHH8H, 

ROTOpi:IA 011HCYBa8T B38HIIO,D.e1tCTBH8 Iff -3JI8KTpOHCB C 0~ llfX 

3JleKTp11118CKIIM nOJieu. AM onpe.u.ueHHK yposHeA H BOJIHOBHX IWHJCQHA 

~~ -aJiexTpOHOB TpeCSyeTcK pemHTD cK&JIKpHoe ypaBHeHHe. BepoKTHOCTH 

nepeXO,li,OB M~ RO,D.ypOBHRMH npH MarHHTHOM p&CCaRHKK HeiTpOHOB aa

BKCJIT OT BOllHOBYX ~~ COCTOJ!HHI Iff -3JI8KTpoHOB B KDil H, CJl8AO

B&TeJIWIO, 0'1' RapaMeTpOB Kail B 1'8101JJbTOHH8H8o llO,ll,l'OHKa RapaM8TpOB 

npH ODHC&HH111 8KCR8p1018HT8JlbHYX CR8K'l'pOB Heynpyroro p8CCeJIHIIJl M8,11,

JI8HHYX HeiTpoHOB TpeCSyeT MHOI'OliHCJleHHYX ROBTOpeHHA npo~&AYPW AB&

l'OHUH3~ l'!UGUibTOHII8H& H BYliHCJleHJUl B8poKTHOCTH MarHHTHYX nepe-

XO,D.OB. 

PaccaroTpD CJIYllaA rexoaroHLllLHOA CIUIY8'flllH Kaii 121. f8IGUittTo

HIIaH IISUDIO,D.eltCTBJUI Kail C 'f{ -8JI8K'1'pOH811H P8AK088 .. JlbHOI'O MORa 

IIp8,ItC'faB.llJ!8'1'0J! II 811,11,8 /3/ 

'J{ = 8° 0°-+- 8° 0° -t 8°0. 0 + B'O.' 
CEF 2.. 2.. ¥- ¥- 6 ' 6 ' • 

(I) 

"" r.u.e 0( - onepa'!'OJIY CTMBeHca, 11lo1p8l1&8161e qepea onepaTopw Jz , 1+ 

H )_ • a et- napueTpY Kall. PaaM8pHOC'fH H8npHBO,II,IIMYX npe,D.CT&BJie

Hidt He np81M1181l'l' TpeX, TaJt K8.Jt MaKCHII&JIWI08 3Hali8HH8 J B OCHOBKCII 

COCTOKHIIJl p&BHO 8. Il03'l'OyY npH pemeHHH cexyupHOI'O ypaBH8HHK He 

~· l . ..,,;:::-~ 
ft ""-'~~-!' ··::·' .. . . ~ ,f 
u -"~· ···~." ,,.,i '~~~;.,<:~ l 
1 '"" 



TpeeiyeTC.fl AHaroHWIH3aqH.fl ~ ')' + 1)-KJlB.THOR uaTp~. ~ocTaTotlHo peDIHTb 

a.nreeipa.HqecKoe ypaaHeHHe He CioJiee, qeu TpeT&eR cTeneHH. B rawHJI&

TOHHaHe npH pa3JIHtlHbiX 3HaqeHH.f1X ) B Cla3HC9 /), m) HM91lTC.fl TOJibKO 

qeTbip9 B~a MaTpH~, COOTB9TCTBYJll!lHX pa3Hh!M H9llpHBOAHU~ npe~cTaB

JI9HH.fiMo OTH TIUIH MaTp~ H pemeHH.fl OTB9lUUOIIIHX HM C9KYJI.f1PHIDC ypaBHe

HHit noKasa.Hbl B Ta6JI~e I • 

¥1HT9HCHBHOCTH nepeXO~OB M9li!,Izy COCTO.fiHH.iiMH 4-f -3JI9KTpoHOB B 

Rail /(') H / r;> npH Heynpyrou uarHHTHOM pacce.fiHHH nponop~oHa.n&
HY K~aTaM MaTpHllHYX 3JI9M9HTOB nonepe~oro llOJIHOrO MOM9HTa KOJIH

qecTBa ~BueHH.fl J.J.. I 41, KOTOpble noCJie ycpe~eHH.il a noJIHKpHCTaJIJIH

~ecKHX B9~9CTBax npHBO~.fiTC.fl K BH~ 

I<~ /J.L I r;>t" = f {l(f I J+l C>lt. -r f(/j:J 7_/ ('>12. + .<.I(Tfl7z I ('>12.} . (2) 

B Ta6JIH~ax 2-8 nprtae~eHY pesyJI&TaTbl np.i!Moro pacqeTa aHaqeHHA 

(2) ~.fl BC9X TpeXBSJI9HTHNX pe~K038M9JibHHX HOHOB, npe~CTaBn~X 

HHT9pec ~.fl HeitTpDHHOlt cneKTpOCKOnHHo Yix OCHO,BHH9 napaM9TPY YKa3a

Hbl B TaClJIHUe 9. 

B TaeiJIH~ax 2-8 npHB9~9HY TSX.e BOJIHOBY9 ilJyHK~ H raMHJibTOHH

aHY B3aHMO~eitCTBH.fl ~f -3JI9KTpDHOB C reKCarOHSJibHO-CHMM8TpHllHYM 

K3ll B CiasHce I]) m) • B Ta6JIH~ ? H 8 ~.fl COKpallleHH.fl 3anHCH BB~e

HY CHMBOJIY THIIa ~( CXJ ; !Xk ) , r~e O(i OCl03HatmllT Ha6op ~Byx HJIH 

Tpex 'qHCeJI, YKa3aHHYX no.It Ta~eit. B KaqecTBe npHMepa paccuoTpHM 

CHMBOJI F.r ( 0(~ ; <X.t. ) B TaClJIH~e ? o 0H no onpe~eJieHHil p8.B8H 

F't ( 0( 1 j ~.z) = F.r ( 1,2,1; If, r;; ')a j { (-13 a1 ay.- ClzQs- + 11 a3 a,/ + 

+ 8 [ ff ( a1 a, + ct3 a.,_) + 4- a: as- ] <- J , 
r~e a,. - Koall$f~eHTbl pa3JIOJK9HH.fl BOJIHOBOA ®'HK~ no CiasHcy I J, m) • 

llpH pacqe•re ypoaHeA aHeprHH, coeicTBeHHYX !lJyHx~R H uaTpHliHI>IX 

3J18MeHTOB nepeXO~OB UOEHO H9ll0Cpe~CTB9HHO BOCllOJib30BaTbC.fl ~SHHYYH 

Ta6JIH~ I-8, q'fO OKasYBa9TC.fl qpesa~o nOJieSHYM npH o6pa6oTKe 

3KCll9pHM9HTSJibHHX ~aHHYX. 

2 

Ta6JIH~a I. 

MaTpH~ 

H) 13) 

1-s)(Ael 

13)~ 

lm) }m:t.l.) 

lm) )ACl 
jm:t.r.)~ 

/-6) 
I o) 

I 6) 

/-6) /o) /t.) 

A C 0 
C B C 
o C A 

Co6cTaeHHble 
aHaqeHH.fl 

EH =A ±.C 
) 

E~,,_ = f.{A+Btl>) 

V1 = (A·B)\'tC'/.. 

E 1 =A 

E2,3 = t(At8± F) 

~1. ~ fA-A)2.,..gr1 

Co6cTB9HHble 
ilJyHK~HH 

/112.) = ( /-3) ± /3)) 112. 

/1)= a.fm)+bfm±t.) 

f 2. > = -1:, Jm) -+ a I rn H) 

a::- C/N b~ (1-a."-)1/'-
l I 

N2. = 1J ( 1> +A -B)/2. 

/1) =- ( /-6) -1~))/f£ 

12> =- 0./-6) + b/o) + a../6) 

1-'- __ {I / ,'\ o,..t~'\ ..L J,.,/t.) 'l/fli' 
I.;;)/ - l _, .,., ---, -., . -I -,/. ·-

f.a. 
a.=-C/N, b=-(1-2.a.2.), 

N 2 = F ( F +A -B) /2. 

l~t~:f') /m) /mH) . 
E 3 - E2..(A+8+C) +E(Bc+AC+AB-D

2
-F2)-r 

fm-;') A D 0 

fm) .D B F 

lmth) 0 F C 

+ F2.A +.1>2.C -ABC =0 

E,: I i oo1/213 no tPf?fN.';Ao..A<- l<apgal((l. 

3 

li> = a)m:f6)+bJm)+Cc/m:!:6) 

<ti"" -D/Ni 1 

bL. =- ( A-E,;) /NL' , 

c, "" - 1= (A-£~) I(Cc- t:.->11.) , 
2. 2. c1. N,: = (A-_ E.-) {1+ "'-,.}+D2.. , 

(C-E;.J 
i ·= 1,2.,3 



Ta6JIH~a 2: J = s-;~ i Ce. 3+ 

Ilpe~cTaBJieHHll: f1(2.) + r, (2.) + fJ (2.) 

BoJIHOBble WHKI..IHH: /f1.) == I ± "o/2.) 

rEIMHJibTOHHaH! 

I Tj > = I t .s-;.2.) 

1 r; > = I ± 3/2.) 

fi 1/2 ) j± 5/z.) /:!:. 3/2.) 

j±1f2.) C"f ; I 

j±S/;_) ·----:--E~--~----
-------~----

I I f± 3h) I I £ 
I J 

BepOHTHOCTH nepexo~oa: 

I '1> I 'i > I rg > 
/Ti-) 

It,) 

Jr,> 

19j3 

.__ 

4 

0 -11./3 

25"f3 -10/3 

3 
I 

{ 

<\• 

Ta6JIH~a 3: J :::::. '1-f2.. j )'h 3t-

Ilpe,IICTaBJieHH.fl! f1(2.) f -2 ft(2.) t rg (2.) 

BoJIHOBhle ~HK~HH! 

rEIMHJibTOHHaH! 

I± 1f2.) 

/± -%.) 

/t SJi) 
/+ '%.) 

I~>= I± 12) 
I r,~>-;:. CL I± st2.) + b !-:; 1-fz) 

/f/ 2 )= -hj±Sh.)+a_f:t'7'.z) 

I r; > == I± %) 

I± 112.) !± 3/:z.) I± li/2..) I+ 112) 

E,_ 

E, 1 

I 
B c 

c A 

Bepo.RTHOCTH nepexo,11oa: 

/~) 

I r;-~) 

Jrg~ 

lr;> 

I r:,> 
11 

-

-- --·· 

lr,1) 

0 

F(a.i>-1 h1 b) 

lr;') I r;> 
0 10 

F(a,b/t.,b) 8o..' 

F(b,b,a,a) 8 b2. 

3 

F (a, b, c,d) -z [ ( 5'ab/"-t(1- cd/ t 1 (@.ci+(bdi') )/3 

5 



Ta6JIH~a 4: J "'" If. ; PrH, P7Yl3t 

llpe,II,CTaBJieHHSl: f1 t f; + r; + .2. fS. (2.) f " {2.) 

BoJIHOBYe ~K~H: 

raMHJibTOHHaH: 

/(1)-::::~ Jt:;) 

lfj> = c 1-3) + 1'5))/1£ 
Jr;>=- ( /-3)-/3))/11.. 

,rs..,>= 11/±2.).,.. bl:r-'f) 

u;'->= -b!t2...) + ct/-:;..~t-) 

I fi > = It 1) 

fo) l-3) 1+3) 1±2) l+'f) /t1) 

j-3) A c I•) f £, I I 

;;; c A I A-· r _ I 

;; ~I I. c: a: Ito, I 

BeponTHOCTH nepexo,11,os: 

Jr;> lfi) It;> ITS-1) /!; 2> IFf.> 

I r;) 

/'3) 
Jr.> 
I '5 .. > 
I '5-2) 
/f6) 

0 

--

1---· 

-~-·-

--· 

0 0 
~ -~- - -!- ·---

0 6 
-----

0 
.. --

- .. 

--

0 0 ~·% 

r:ra,b) 1='{-b,a. 0 

F(-a,b) !=(b,a.) 0 

~(a1b) '1-l{ab] 42 42. 

~{b,a.) 12.1:.2.. 

lfj3 

F(a,b): ==(fia.. +2.b)2.. F;,(a,b)~ 1.!!(Q2 -2.b2 )'1... 
3 ) 3 

6 

till 

-

Ta6JIH~a 5: :;- ·%. . Nci.H· 
) 

llpe,II,CTaBJieHHSl: /1 (2.) + 2. f'i[2 .. ) + .R.. 'i {2..) 

BoJIHoBHe ~KqHH: 

raMHJI~TOHHaH: 

J:t~ 

l:t %) 
r+~2..) 

/! 3/2.) 

/G)= I± Yl) 
I fi"'>-= a.. I± ~2.) + b I+ 1f2.) 

lf82..)= -1:./fS/2..) + a..{:;."~/2) 

I r;~> = c I± 3/z.) + d I+ 9f.t) 

I f9 1> = -ri f:t lfi) + e I+ 9f2...) 

It 1/z.) /t ~!2) !+ %) ltJ;,_) !+ 912) 

E.,. 
A, c, 
c, B, 

A, Cg 

F :7!zJ l I c, B!l I 

BeponTHoCTH nepexo,11,oB: 

IT=t> I Ti"> /r; 2> lrj~ /[j 2
) 

/'1) 
I r;1 
I r,2 

/r;1 

I r,a. 
~ 

> 

·H· 

~-~-

0 0 

~(a,b) I) {a,b) 

F., (b1a) 

16ct. 16 ril.. 

F(a1b1c1d) F(41b,-J.1c 

F{b,a..,-c,d. F(b1«,d.,c 

Fz.(c,d) lfl(cJ/ 

I 
fi{ti,c) 

F(a..,b,c,d) s .t-(11 ac +fi bri)2. 

J:., (a..,b) ;a f [ (5"41 -1-bl-)2.. + 1t8 (a.b)~] 

f"t_(c,d);;;; 3 ( 3c 1 -d 1 f 
F

3
(a.,h) :; ~ ( 0.2.- b2./· -t- '+8 (abf' 

3 7 



Ta6JIH~a 6: 

Ilpe,D;cTaBJiemut: 

J=6 Tb 31- T 3
"" ) I'Yl 

.Z r;, t lz + r; -t f4_ + 2 f5{2.) i- ~ f"i {2.) 

BoJIHOBNe ~K~H: 

PAU1A'Jn .. ,..nuuau• -- ---------~ 

tr:,•) = a. /-6) + b Jo) + ct/6) 

/~2) = c /-')+olio) -r c /&) 

Jr;_> = (!-i)-/6))1t2. 

lfj>::: ( /-3) + /3))/lf 

I r;_> = ( !-3)- /3)) I 11. 

IJS 1
) = e/:;.2)+/J"!:If-) 

lf5~) = -f!:;.:t.) + ef-±Y.) 

!r(.t> = J/+1) -+hjts) 

I " 2
) = -h /=P) + j jt !>) 

1- b) Jo) !H) 1-3) lt3) /-:;:2) /t.'l-) )+1) /"is) 

f-6) 

I o) 
I 6) 

/-3) 

/3) 

/12) 

/itt) 

/=t-1) 

I tF>) 

~ 

A, 
c. 
c 

c. ., 
(, 

81 c, 
c1 A1 

A c 
c A 

As Cs 

I c, Bs 
A~ c~, 

c, B, I 

8 

:i 

~ 

IlpO,D;OJIM8HH8 Ta6JIH~ 6: 

BepoRTHOCTH nepexo,IJ;os: 

tr.•) 111~ tr;.> lfJ'> I~'> /fs:') lis~) 116 ') I"<> 

I r;'> 

I r;<-) 

1'2.> 

/f3) 

Jr;.> 

Jrs1> 

/{5~ 

I f61) 

lrt,i) 

I 

(J ! 0 
1------

0 

--

' __ ,. . 
~ 

tr-JQ~ 0 c 

'r~c 0 0 

c D 0 

0 6 

0 

. . 

I 

I • ! 
i 

I j 
i 

0 0 ~(a,b,9.h) 

0 0 r:;(c,d,'],h) 

0 0 If h2. 

'i (e,f) 'i {F,-e) {.l 

fi(~,-f) F;_(f,e) () 

~ ( e,f) 'r8~tl !j(~,(.g,4) 

F,. ( f,G) 1(f.e,g,-4 

I I 
~(g,/,) 

I I . 
I I 

F;(a.,b,~,h) == ~8(b9f" + J'(f.h)2. t ff1¥. ab't, 

G_ (e,f) = 12e.2 
+ 10f

2 
+ 't (3; e~ 

F,(a,b,h,-~} 

r:;(c,d,h;' 

't~2. 

() 

0 

~(e,f, h,-i 

I) {f,e,~,~~ 

tre ~h/ 

fi-(h,~) 

~ ( e,;, ~,h) = ~ [ 80(e3J2..+ lt-'1-(hft + 1bi55 ef~h} 

~( e,f) 

'!,-- (,,h) 

-11. ( - 3 e2- .qz )-.. 

- If. ( = 3 ~~ -51-·? )2.. 

9 



Ta6JIH~a ?: J = -15"j~ Et-H 

Ilpe,D,CTaBJieHH.II: 3 r;_(2) + 2 J'8(2) + 3 fj(2) 

BoJIHos~e ~KQHH: 

i~J.r:>""' a3Z-2..f+.13h)-tQJ<-t/~1f2.) t q3if-t1%_) ) ,·= 1,2,3 

lf8 5>"' a:8 ._ •. I:;·%) -r a . f+ s1..,) 
"'J S+2J - 1-<- > j. =: 1, 2. 

J r-, i > = a11+3i I+ !l/.2) + a12.+3.: J±%) + a.,3H< /± 1-%) , i: 1,l, 3 

faMKJibTOHHaH: 

/"t.t3h)/+'12)/± 1Y0 /!%) F5l-2) /+%) Jt3J2) /! 1%_) 

h'tz.Y A"l- p}- () 

}+ ~z) I .D1- 8~ ~ 
1-.J.. .u, '\.! r 1- A 

/.;_ /.!../I " ·-,.. '-7-

/t%)1 ~ 
f:;.s;z) c8 84' 

-----------
I+%) I A, _])9 0 

/i 3;z) Pg B, '§ 
Ji- 1Sfv 

! (} F3 cJ 

10 

r· 

I 
'1 

! 

Ilpo,D,oueHHe Ta6JIH~ ? : 

Bepo.IITHOCTH nepexo,D,os: 

l!f 1
) If?) /!1 3) /ff 1

) /'8~) /!j') /tj-2) I f91) 

I '71> 

I 11 ':> 

I G3> 

J~1> 

/rg~ 

I f'91) 

J rj<> 

~(d.,.,d.1 ~(~.j~ 

F,.(~jiX~' 

! 
' 

I 
l 
I 

~(DI.,j~5) 0 0 

FtrC~/'3 0 () 

r;;_(cxJ/3) tJ 0 

~~~;~ ';(ci't- jd.5) 

fs{~t,5 ;IX>) 

I 

~(«,;11.&) [(o<1;«1) fi(oc, ,1'-s) 

/i(0(2j~) li(Q(~ 'a:~) 
) 

'i_(cx~ ;c~.,) 

i(a:J; ik6) [{~.1(1) 
I 

~(03;o<l) 

~€x4-/,) ~(d,l}-~) ~(oc~/.r) 

~(~;~J fi(rJ.s/'•J) ~(i<:~;lls) 

{(tl(,.,X,) 
I 

)I I F;(o<,; rJ.1) F.,(r;.~ ;'i·s )' 
I 

G(0(1;~) ~~(~;o(e)l 
I 

I IJ?I I I I I i I ,~(<Xt;~)j 

0(1=9-1)2.)3 

D( :t =} If) s-, " 
()(3 :9 1-, ~, 9 

o<..,_ ~ 1o,41 

0<.5~12.,1.3 

()(" 9 ·llf-,45,11.. 

r:x+ -=9 1'1,18119 

O(B =9 20 I 2.1' 22 

2.. F, ( 1 12. 13 ) 't 1 5'1 ') :s 3- (- 3 a1 q, ·t- q-t Qs + 5" Q3 Q't ) 

fi (1, z, 3 1 ~ 1 5"1 t,) =- j ( Yi5 a.,a, + ~ a.~ aS' -r 7'3i a3 a,,}· 
F.. (1,2j 3 ,'t-1 rn) ':! 8 ( z a1 a3 + 75' a2 a,_/' 
3 

~{-t1 2 1 3; 4-,~,t) =-}[C-13a1a't--Qzq
5

+11a3a,f' + 

+ 8 f -q ( a1 a, + a3 a,..) + lfa
2 

q
5 

]t] 

~ ( 41 :z. i 3 1 't ) ::. j [ (- "f a1 a3 + s- "-;_ a.,. f-+ 110 (a., a,_+ q~ a
3 
)-l] 

11 



TaCiJIH~a 8: ] -=:; Ho3t 

flpe,D,CTaBJieHHSI! 2f1+ r;_ + 13 +~ + 3r;,(2.) + 3i(;(2.) 

BoJIHOBNe ~HK~H: 

I f1 j) = a..:t-J-1 /-{,) + 0 .2J i o) -t a.zJ-t 1+£) ' j"'-1, 2... 

J r;_ > 
1'3> 
I r;_ > 

{!-b) -/+6) }/II' 

f 1- 3) .,. 1 +3) J 1 1T 

{ /-3) -/+3)}1(2. 

I '5'> a.3,,)+8) + a3, .. 3 }::j:2) ·t- a1, .. .,. j:t't) ) <~·11 2,3 

/fZ') = a3.'H1/-.;.s) +a.3i+11./-t1) +~'*1}/:t+) I,·~ 1,2,3 

f-b) I A1 
I o) 

- ' 

0 

cj 
p, 

c1 

(' I I 

r. : ! I 
I 

A1 I I 
I I 

A c I 
I 

c A I 

I +b) 

!-3) 
/+3) ,__ _______ 

c) f:t 8) 

11-2) 

I± 4-) 

It-£) 

/± 1) 

/-!: t) 

- - ----------

12 

A5 ])5 

])s Bs 

0 ~ 

~ 

'i-
c s 

A, 1J, c 
.D, Bt. F(, 

c ~ ~ 

flpo,D,OJiaeHHe T&CiJIHqN 8: 

BepoRTHOCTH nepexo,D,OB! 

IC/j/r/)/r;_)/f3)/T;) /~t) Jr;<) /f$3) /fit) J~tz) /(if) 
r 

/r;1) 

~~~ 

I r;> 
Jr;> 

t~> 

1 rs~> 

/r/> 

0 

~-
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3aKa3bl Ha ynoMRHYTble KHHrH MoryT 6b1Tb Hanpaane~ no a~pecy: 
101000 MOCKBa, rnaBRO'ITBMT, n/A 79 

H3~aTenbCKHA OT~en 06~e~HHeHHOrO HHCTHTYTB R~epHbiX HCCne~OBBHKA 

Hone 3. 
npAMoe BW~MCneHMe aepoATHOCTeM MarHMTHWX AMnonbHWX nepeXQAOB 
AnA TpexaaneHTHWX PeAK03eMenbHWX MOHOB 
B KPMCTannM~eCKOM 3neKTPM~eCKOM none C reKcarOHanbHOM CMMMeTpMeM 

P3-82-133 

BwnonHeHW pac~eTw aepoATHOCTeM MarHMTHWX AMnonbHWX nepexQAoa AnA Tpex
aaneHTHWX PeAK03eMenbHWX MOHOB B KPMCT8nnM~CKOM 3neKTPM~eCKOM none C 
reKcarOHanbHOM CMMMeTpMeM. 3TM aepoATHOCTM nepeXQAOB MCnonb3YGTCA npM pac
~eTe MHTeHCMaHOCTeM nMHMM a CneKTpaX Heynpyroro pacceAHMA M~HHWX HeMTpo
HOB. Mcnonb30B8H8 CMMMeTPMA raMMnbTOHM8H8 4f-3neKTpoHOB B reKC8rOH8nbHOM 
3neKTPM~eCKOM none. npM 3TOM CTeneHb CeKynApHOrO ypaaHeHMA OCTaeTCA He aw.e 
Tpex. HeTQA npAMOrO pac~eTa 3HeprMM M aepoATHOCTeM nepeXQAOB COKp-.aeT 
a 3H8~MTenbHOM CTeneHM ~HHOe apeMA npM nDArOHKe napaMeTpoa KPMCTannM~ec
KOrO 3neKTPM~eCKOrO nonA. npMBeAeHW Ta6nM~W aonHOBWX .YHK~MM, ypo&HeM 3Hep
rMM M aepoATHOCTeM MarHMTHWX AMnonbHWX nepeXOAOB. 

Pa5oTa awnonHeHa a na5opaTopMM HeMTpoHHoM •M3MKM OM~M. 

Coo6oieHMe 061oeAMHeHHOrO Mttc:THTyTa *A•~ MCCneAON-M. AYf)Ha 1983 

MUhle E. P3-82-133 
Direct Calculation of the Probabilities 
of Magnetic Dipole Transitions for the Three Valent Rare Earth Ions 
in the Crystalline Electric Field with Hexagonal Symmetry 

Direct calculation of the probabilities of magnetic dipole transitions 
for the three valent rare earth ions in the crystalline electric field with 
hexagonal symmetry has been carried out. These transition probabilities 
will be applied to the calculations of the line intensities of the inelas
tic neutron scattering spectra of rare earth ions. In these calculations 
the symmetry properties of the Hamiltonian of 4t -electrons in the hexa
gonal crystalline electric field are used. This provides a reduction of the 
degree of the secular equation. which would be not more than three for 
every rare earth ion. This direct estimate of the energies and transition 
probabilities yields a considerable reduction of the computer time in the 
fit procedure of the experimental spectra using parameters of the crystal
line electric field. The wave functions. the energy levels. and the tran
sition probabilities are given in the tables. 

The investigation has been performed at the Laboratory of Nuclear 
Physics. JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1983 
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