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1. Introduction

A crystal field, which removes the degeneracies of rare
3
earth ion multiplets (configuration ( 47[ ) ) 1in a crystal

compound, can be rather well described by the Hamiltonian/1/
H., - >S5 Z Ao Fom(Q.) ()
i4(-2bamr—

The crystal field parameters f?;,” are equal or not equal
to zero depending on the symmetry of the field at the rare
earth ion site., The energies of electronic levels are defined

by these parameters and can be found by diagonalization og (1).

/2/

For n = 2 (Pr3+) the matrix elements are

<)L SJMIZ:Z; o NS TM > -
4"/’ {zeujf/,_( HfoJoJ‘SSSIx

{(ZLH)(ZL'H)(Z.‘Jfl)(ZJ'* 4)} =,

eLL 833'} (63 3)<3¢J')
353} St P oo J\Mm M/

Within the approximation, which considers by diagonalization

it

(2)

>

»

of (1) only one-multiplet states ( L=L | § =« 5', J =3

the Hamiltonian (1) can be rewritten using the so-called operator
"

equivalents ()g for which the calculation of the matrix

/3, 4/

elements 1is simplified to a considerable extent

Ho 5 5 370,

(A Z'r‘ mr-e



The parameters thm and jscm are linearly dependent. Com-
paring experimentally obtained crystal rield energies of a
given multiplet with theoretical values for these levels
depending on the parameters /7,',,, (or .Bem ) one may
find the parameters of the crystal field.

Most simple is the case of a crystal field of cubic
symmetry for which only parameters B, ‘/6' = .B,'o! B,,

-B./21-8°
H“ = ,B“ (O:r 5 0:)»»3‘(0:—21 0‘“)5 B?OHB‘O‘Q)

Picking out a scaling factor ‘4/ in (4) one finds the

\

;B‘ are non-zero. From this it follows

problem of level energy determination to be a single para-

/5/

meter one, In paper + the results of which owing to their
clearness are widely used by the experimentators Lea, Leask
and Wolf carried out an investigation of the ground multiplet
splitting of all threevalent rere earth elements from Ce3+ to
b+ depending on the parameter x (-9g§xs 1), defined as

follows:

B.- W= wa B = WD

The normalization factors F(%) and F()) for Prot - 3H4 are

60 and 1260, respectively,

2, A combination of magnetic and crystal fields.
If a homogeneous magnetic field is present at the rare

earth ion site an interaction Hamiltonien should be added

H, - ok ((L’f2§)~ﬁ)+8%z_‘=£:[ﬁxri]f )

This magnetic field may originate from both external and
inner fields (ordered magnetic structures of crystal com-
pounds, consideration of the dynamical excha.nge’ interaction/7/
and 50 on). Por magnetic fields up to the order of several
thousand kOe the second term in (6) may be neglected in
comparison with the first one. Earlier, simultaneous consi-
deration of Hamiltoniane (4) and (6) within some range of the
parameter X and with increasing magnetic fields’{ was carried
out, for instance, for Nd3+ /7/. In the following the 3H4
multiplet of Pr3+ is discussed. The parameter y was varied

from -1 to 1. The homogeneous magnetic field directed along

the Z-axis (parallel to the axis of rotation C} ) was changed in

the limit from y = 0 to y = 4,0. For given y and scaling
factor W (in meV) the magnetic field intensity is

H, (k0e) = = W-y - 4000.

The matrix which had to be diagonalized had the form

W [<anm 750, + G20, 10005

(7)

+ C'M‘B'SM,M']’

where (= - b 63004
i
In table 1 the eigenvalues E and the parameters a,n of the

eigenfunctions of matrix (7) (Wa1) as a combination of’J'h}M >
functions are given for x = -1,0; (0.2); 1.0 and y = 0;0.3;
0.7; 1.0; 2,05 3.0; and 4.0. Por y = O the results of our



calculations are consistent with those of ref./5/. If y is
non-zero the symmetiry of the problem lowers down from cubic
to tetragonal Cn“,_ » which leade to a complete splitting of
the multiplet under consideration. The eigenfunctions lf‘ii >,
vhich are transformed in the case of y = 0 as the j~th compo-
nent of the irreducible representation Fi of cubic groups,
are transformed for y ¥ O as the irreducible representations T‘:
of the group C‘rh H
A A I I AR MR A i
L L
Non-zero parameters a‘;:J of the l"‘ level eigenfunctions
[ré> « Z Qo 13-4,4>

may be found from table 1 with the help of the following rela-

il 2T,
y e

H >

tions: . "
5)4 L2 $/4 tH 5/2 . ¥2 (7} . -q
5-0-_‘)0-_"-0-5)0.-5 a1 N a4 ,3)
LYE) 32 §/3 32
a,--a, , a,-a_,,

The dependence of level energies on parameters x and y

(W= 1) 1is given in figs. 1 - 11,

If y 1is varied fromy > O (+) to y < 0 (-) the picture

of level positions changes for a fixed x symmetrically with

respect to y = 0. In this case the relations
iVt iV oyt -
E(ri)*= £(r), gl o
4 2 4 2
hold, except for the rv X ,v , ['s and )"s levels, for
which we have

-

E(P:)t * t(r‘z); )

Table 1
j‘."' H : H : i
iR M. y=0 [ 0307 . 1.0 . 2.0 3.0 4.0
I I E -28.0 -28.2 -32.6 -36.7 -53.1 70,6 g0, T
-4 «456 .29  .T47 .090 .02  .0I2 07
0 -764  J7I3  .553  ,441 .238 .Ise 118
4 -456  .638  .820 .803 97T  .cmw L0053
3/I T E  -4.00 -2.38 2.7 7.1 24,7 49w er,.0
-4 540,779 Lo04 04T cen Loon .£04
0 -.645 -.564 -.4T1 -.332 —.IcF -.138 -.Ir8
4 -540  .275  .II6  .06° 022  LQIG 006
3/2 2 E  -4.00 -4.26 -5.34 -6.€3 -I12.8 -20,6  —oo,@
-2 J707  .639 ,549 487  .334  .o4% LI0T
2 L707 769,836,873 .43 om0 (82
41 4 E -I4.0 -I3.4 -I3.0 ~-I3.I -I7.0 -26,3 -38.2
~I 935 L0TA 878,836  .60C L30T ela
3 «354 40T L4790 .54¢ ,7o3 oo L0964
4/2 3 E -I4.0 -I4.8 -16.0 -I7.0 -20.8 -24,9 -29,7
-3 .354 314 .272 247 187 140 124
1 .935 .949 .92  ,96% .982 .ogo .aa2
4/3 T E -I4.0 -I4.7 -I6.2 -I16.8 -17.6 -I7.8 -I7.¢
-4 =707 -.556 -.40I -.327 -,I196 -.I38 -.IC6
0 -00C  -.4I7 -.725 -.834 =-,95I —,o78 _.cgy
5/1 4 E 26.0 22.6 18.5 15.8 10.4 10.5 13.2
52 3 E 26.0 20,5 34.5 38.3 5I.3 64,7 78.2
5/3 2 E 26.0 26,3 27.3 28.6 34.8 42.8 5I1.0
x=I1.0
7




Table 1 (continued)

i M : V=L 03 7 1.0 o200 o o 1.0
I i -38.4 -38.9  -40.9 43,3  -53,7 -71.5 -0, 0
-4 .466 elals . 268 207 oop (45 08
0 764 750 606 .R38 441 315 .38

4 6 .548 666 742 ec3 .o4¢ .7

3/1 E 2,60 10,5 13,0 7.5 32.5 4.4 an
-4 540 .678 803 .85¢ 041 .CF8 C&C
0 ~.645  -.62 -.543  -.481  -.332 -.248 - 1A
4 540 .3¢3 .244 74 067 .03 002
3/2 E 0,60 8.65 5,78 3.26  -5.07 -14.8 ~24.0
-2 707 .441 .251 .184 106 .064 046
2 707 .897 .968 .983 (595 .08 oo
4/1 E -10,4 -9,85 -9,77  -I0.5  -I8.3 -30.4 ~43,6
-I .935 .o05 .831 .743 .40 .234 161
3 354 .426 556 669 516 072 087
4/2 E -10.4  -II.2 -I2.5 -I3.6 -I7.6 -21,¢ -26.,4
-3 .354 .298 .45 215 51 116 004
I .935 .954 .970 .77 .G80 .903 aog
4/3 E -10.4 -I0,8 -I2,2 -I3.4 -I6.0 ~17.2 -17.7
-4 =707 =635 =531  ~-.468  -.327 -.246 ~. 196
0 -.000 227 =47 -.60I  -.834 -.0I7 - 951
4 707 .738 705 .648 .444 314 238
5/1 E 16.8 13.5 9.69 7.61 6.1¢ 0,06 13.C
5/2 E 16.8 20.4 25.4 29.3 42.8 56.1 6.8
5/3 E 16.8 17.7 20.6 23.1 32.1 41.2 0.4
x=0.8

Table 1 (comtinued)

ri M =0 0.3 0.7 1.0 2.0 3.0 4.0
[

I E -48,8  -49,I -50.5 -52,1  -6L.5 -74,8  -90,2
© 4 .456 39 .325 276 155 .0%0 056
0 764 “758 732 2702 567 441 .348
4 .456 518 2599 -657 .809 .83 - 936
3/1 E 23,2 23,8 26.3 29,1 42,0 57.6 74,4
-4 .540 .5636 .739 .796 .898 94T 962
G -.645 -.634 -.591 -.550 -.422 -.332 -271
4 -540 -440 .323 .254 123 -069 .044
3/2 E 23,2 3.7 25.5 27.5 35,5 44,3 53.3
-2 707 .817 . 905 .939 . 980 .991 . 955
2 2707 -576 -425 .343 1% -136 . 104
4/1 E -6.80 -6,43 -7,73 -10,4 -22,8 -36.4 -50, I
-1 . 335 .861 .624 .430 173 .105 .075
3 .354 -509 782 -903 - 985 -995 -997
4/2 E 6,80 ~7,67 -9.16 -10,4 -14,7 -19,2 -23.8
-3 .354 .261 .89 .I56 .098 07T .056
I .35 - 965 .962 - 388 - 995 2997 -598
4/3 E -6.80 -7,09 -8.20 -9,33 -13.0 -15,3 16,5
-4 -07  -.662 -.590 -:539 -.411 -.327 -.269
0 -000  -.I54 -.338 -.452 -.707 -.834 -.897
4 2707 734 733 710 S575 -444 -350

5/1 E 7.60 4,45 2.04 I.90 5,10 9,39 13.9
5/2 E 7.60 11.3 16.4 20.4 347 47.8 e
5/3 E 7,12 5.26 3.29 -4.70 -13.5 -22.5




Table 1 (continued)

ol

i

r,i M ¥=0 0.3 0.7 I.0 2.0 3. 4.0
I R 56.2  -5o.4  -60.4 617  -60.0  -80,1 -€3.6
-4 .456 .12 355 .3l6 L7 I35 L(€0
0 764 - 760 2746 958 .83%  .5a3 .44l
4 2456 -502 564 .60S a2 835 .83
3/1 E 36,8 7.5 3.2 4l.4  52.6 66,0  82.7
FIE B I QR
4 2540 TR SN | (IS 105 .06S
3/2 E 36.8 7.0 37.c  38.9 44,3 51,4  50.3
-2 707 .756 8i2 .84 .020 Lo55 Lo72
2 2707 .855 583 .532 .31 268 1237
4/1 B “3.2  %.03 -II.5  -I5,7 =-20,6  -43.,5 ~-57.4
-I .935 19 045 .031 .05 .cio Lolw
3 354 993 199 Rt .98 q99  L9ce
4/2 E T30 -4.43 6.26 -7.64 -I2,3 -I6.¢ -2L.5
-3 .354 078 .037 .027 .0fa  Lo0e Lo07
i 2935 2097 Rl .69 .999 eeG 1999
4/3 ) 3.2 .3.42 -4.31 -5.30 -o.I8  -I2.4 -I4,5
-4 o5 L4 -2 582 -.468 -.387  -.3%7
0 ‘00 -.116  -.262  -.358  -.60I  ~.748  -.834
4 707 729 738 730 648 .53C  .444
5/1 E 1.60  -1.55 _ 0.265  1.65 _ 6.27 10,0 I5.5
5/2 E _1.60 5.4l 7.04  J2.1 26,0 39, 53.8
5/3 E .60 -1.B0 _ 2,66 _ -3.72 0,08 -T6.2 -24.I
x=0.4
Table 1 (continued)
-
n M y= 0.3 0.7 1.0 : 2.0 3.0 : 4.0
I E -69.6 69.8 "
. -69,8  -70,6 -71.6 - l
-4 R T o %L
1 e uss I ES R "84 2
. . . . )
3/1 E 50.4 50.8
. . 52,3 )
-4 M % % M S £ 9L:8
2 ~.645 -84  -.624  -.804 -1522 -'322 8L
— : .540 . 480 . 349 217 LI4T -096
50,4 50,6  5I.
-2 707 .738 Ko < I %S 678
- . . 674 830 .59 .49T 1405 '338
0.4 .3 >
I o W Ak LB %% 1348 I7ar
— > 2354 242 166 134  .08I .058 .0a5
) 0.4  0.I57 2,39
-3 R LA S ) S -3 32:8 R
— _ 1935 .824  .488  .3I1  .I26 078 {056
0,4 (.225 -0.512 - Z
-4 e SER T S T O T
. -.0e3 - —i205  -lBI8  -.660 .70
- 4 -7 2% 38 73 688 .604 “5Ic
s E -10.8  -TJ4.5 -Ie.7  -23.8 -37.5 ' -5I.3  —65.I
E -10.8  ~7.78 .31 .84 -I0.7  ~I5.2  -I°.7
5/3 E -10.8  -IC.S  -II.5 -I2.2 -I6.0 =21 .5  -28.2

x=-U.2




Table 1 (continued)

4}

I " Py ¢ 03 ¢ 70 L0 ;o200 : 3.0 40
I E -80.0 -80,2 -80.8 -81.7 -85,7 -04,7 -ICE.C
-4 .456 A7 .388 L360 276 207 LI55
0 764 JIE2 756 747 702 .638 567
4 .456 487 528 .558 JRE7 742 8o
3/1 oy 64.0 64.3 65.6 87.2 75.8 87.7 102.0
-4 .540 589 .650 69T 796 L850 .808
0 -.645 -.643 -.630 -.616 -.550 ~.481 ~.422
4 540 . 490 424 .378 .254 174 L123
3/2 B 64.0 64,1 64,5 65.C 67.¢ 2.4 78.0
-2 707 .730 .759 .780 .838 881 9l
2 707 .683 .651 .626 546 473 LAIT
4/1 B 4.0 4,81 6.16 7.28 I1.4 15.7 20.2
-1 .935 .956 Lo72 079 acQ .994 ace
3 .354 L2902 .235 .204 .I40 106 (85
4/2 E 4.0 3.47 3.57 4,57 13.7 26.3 39,7
-3 .354 .438 .59T JI0 040 <80 Q0]
I .935 .899 .807 .695 .340 LIS 137
4/3 hoi 4.0 3.85 3.23 2.48 -1.06 -4.07 ~8.34
-4 -.707 -.686 -.653 -.626 ~-.53¢ ~.468 ~ 4T
0 .000 -.078 - I7¢ -.250 ~.452 ~-.601 ~.707
4 707 .723 .736 .738 710 .648 .575
5/1 E -20.0 -23.6 —28.6 -32.5 -45,9 ~59.5 -73.2
5/2 E ~-20.0 -16.7 -13.1 -I1.3 -II.1 ~14.5 ~18.6
5/3 E -20.0 -20.1 -20.5 -21.0 -23.2 ~28.4 -34.0
x=0.0

- [ <y gy

Table 1 (continued)

€l

[ M =0 0.3 0.7 I.0 2.0 : 3.0 : 4.0
I B -58,4 -58.6 -59,5 -60,6 . -67.0 -7.0 -89,7
-4 .456 .418 .368 .333 .232 LI5¢ .II0

0 .764 761 .750 736 664 .573 .486

4 .456 .496 .550 .589 711 .804 867

3/1 E 52.0 52.4 54,1 56.1 66.4 79.9 05,1
-4 .540 .604 .680 .728 .838 896 .028

¢ -.645 ~.641 -.620 -.598 -.508 -.426 -.363

4 .540 475 .391 .335 201 LI27 .086

3/2 E 52.0 52.1 52.6 53.2 56.4 61.4 67.5
-2 707 .733 .766 .789 .852 .896 .925

2 707 680 642 614 .524 .445 - 380

4/1 E 6.0 6.8 8.II 9,21 13.2 17.5 22.0
-1 .935 .954 .970 977 .989 .93 .0G6

3 .354 .28 .245 .215 JI5I 116 .0%4

4/2 E 6.C 5.45 5.37 6.08 13.¢ 26.0 36.2
-3 .354 .426 .556 66T .9I6 972 .087

I .935 .905 .831 743 40T .234 JI61

4/3 E 6.0 5.81 5,02 4,11 0.271 -3.26 -5,84
~4 =707 -.67¢ -.634 -.59¢ -.4¢%4 =.4I5 -.35%

0 .000 - I01 -.230 -.3I8 -.504 -.700 -.795

4 07 727 .738 .735 674 .581 LA°T

5/1 L -21.2 -24.8 -20.8 -33.7 47,0 0.5 -74.2
5/2 E -21.2 -~I7.9 ~I4.1 -I2.0 -10.6 -13.5 ~I7.4
5/3 E —21.2 -21.3 -21.8 ~22.4 -25.6 -30.6 —3€.7




Table 1 (continued)

M M ¥=0 C.3 0.7 I.C 2.0 3.0 4.0
I E -36,8 -37,1 ~38,4 -39.¢  -48,8  -61.6 76,7
-4 .456 .40T .332 . 286 .167 .09¢ 062
0 764 .758 736 702 .585 .462 .368
4 .456 .514 .5¢1 .645 704 .881 .28
3/1 E 40.0 40,6 42,9 45,6 58,1 73,5 00,0
-4 .540 .630 729 .785 .890 .935 .58
0 -.645 -.635 -.597 -.55¢  -.43 -.346  -.284
4 .540 .46 .334 .267 134 077 .04¢
3/2 E 40,0 40,1 40,7 41,3 45,1 50,6 57,2
-2 7 .738 776 .801 .869 912 .939
2 .7 .675 .631 .598 .495 .409 .343
4/1 E 8.0 8,79 10,1 I1.1 15,1 I9.4 23.8
-I .935 .953 .967 974 .987 .992 995
3 .354 .304 .253 .225 .16l JI25 .102
4/2 E 8.0 7.43 7,23 7,71 14,4 25,9 38.9
: -3 .354 .418 .529 .629 .888 .962 .83
I .935 .909 .848 N .45¢ .272 .186
4/3 E 8.0 7.73 6.67 5,56 1.83 © -0.673  -2,1I
-4 =707 -.665 -.598 -.550  -.424  -.340  -.281
0 .000 -.I145 =319 ~.430  -.684  -.8I7  -.885
4 707 .733 .735 716 .593 .466 .370
5/1 E ~22.4 -26.0 -31.0 -34.8  -48.0  6I.5  -75.2
5/2 E -22.4 -I9.1 -15.2 -12.8  -I0.3  -I2.5  -I6.2
5/3 E -22.4 =22.5 =23.1 =237 =275 -33.0 _ -39.6
x=0,4
Table 1 (oontinued)
nd M ¥=0 0.3 0.7 1.0 2.0 3.0 4.0
I E -15.2  -I5.7 -17.¢ -20.6 -33.8  -50,0  -67.4
-4 .456 .360 .251 .188 .076 .37 .021
0 .764 .744 .682 .614 .406 .284 .214
4 .456 .558 .687 766 .11 .58 977
3/1 ) 28.0 29,0 32,6 36, 5 51.9 6c,I 86,8
-4 .540 .61 .820 .874 L0409 .73 .084
0 -.645  -.616 ~.527 -.460 ~30 -.228 -I79
4 .540 .378 .223 .54 05¢ .030 .18
3/2 E 28.0 28.1 28,8 29,6 34,0 40,1 47,3
-2 07 744 789 .818 .890 .31 .54
2 707 .668 .615 .575 .457 366 L300
4/1 E 10,0 10.8 12.0 13,1 17,0 21,2 25,6
-1 .35 .951 .965 972 .985 L0901 .994
. 3 .354 308 .61 .233 71 3¢ LTI0
e 4/2 E 10.0 <.42 9,13 9,43 15.1 25.0  38.6
-3 .354 .411 .500 .57 .857 .051 077
I .035 .12 .861 .802 .515 Rilbi L2I2
4/3 3 10.0 ©.54 8.08 6.5 1,62 3.73 3,35
-4 -07 -.626 ~.514 ~.447 =305 —227 -7
s 00 =250 -.50€ -.64I - L6 -.S31 -.9%60
1 707 738 Nk 624 .A0¢ .265 T4
5/1 E -23.6  -20.2 ~16.2 -13.8 -IC.T -TLY -T5.I
5/ B -23.6 27,0 ~32.1 ~26.( -4C.T e e
5/3 L -23.6 ~23.7 ~24.4 -75.2 —20.6 =357 —42.C




Table 1 (continued)

M M ¥=0 0.3 0.7 1.0 2.0 3.0 : 4.0
E 6.40 4,31 ~1.91 -7.17 -25.4 -43.8 62,9
~4 . 456 .I35 L(34 LI7 04 .0G2 LGOI
C 764 .533 evdi o .04 062 016
4 .A56 L6385 LOED .087 008 .008 oo
3/1 E 16.0 1¢.0 25.7 31.1 49,3 7.8 86,2
-4 .540 LCI2 <75 .c87 L0086 oog L0060
Q -.645 -.366 -.2I¢ -.162 -.086 -.158 -.044
4 .540 I05 .028 L014 (04 .02 00T
3/2 E 16.0 16.2 17.0 18.C 23.2 30.1 37.¢
-2 707 753 .87 .841 .0I4 .€50 .C6E
2 707 .F58 .5¢0 .542 .405 311 .24°
4/1 E 12.0 12.8 14.C 15.0 18,9 23.0 27.4
-1 .€35 L0850 .G64 .71 .084 .ao0 ,003
3 .354 L3I 267 . 240 JI76 JI142 JII7
o 4/2 E I2.C II. I1.0 I1.2 15.¢ 26.0 38.4
=3 .3%4 .AC5 ,492 570 .825 637 La71
I .©35 T4 870 821 .565 .350 .236
4/3 E 12.0 II1.1 1.6 10. 10.4 10.4 10.4
-4 -.707 ~-.387 -.218 -.162 -.086 -.058 -.044
0 .000 -.748 -.537 -.068 -.992 -.99 -.908
4 07 .53 271 LI90 .0%4 062 .046
5/1 E -24.8 -28.4 -33.3 =37.1 -50.2 —-63.6 7.2
5/2 E ~24.8 -21.4 ~17.4 -I4.8 -I0.2 -11.0 -14.1
5/3 E -24.8 -25.C -25.8 -26.8 -32.0 -38.¢ -46.7
x=0,8
Table 1 (continued)
;! M =C 0.3 C.7 1.0 2.0 2.0 4.
&
I E 28,0 28,9 32,6 36.7 5% T 70,0 80,1
-4 . 456 638 .820 .893 a7l .c87 .€93
0 764 713 .553 .44 .23ﬂ 158 I8
4 .456 201 147 .0ep 026 012 O
v 0 4,00 2.38 ~2.77 7,47 24,7 ~-42,7 -8I.0
5/ -4 .540 .275 L1168 .06 022 010 006
o ~.645 ~.564 —-.411 -.332 -.196 - I3 ~. 106
4 .540 770 .a04 .41 .980 Leon coq
. 4.00 4,26 5.34 6.63 12.8 20,6 2. C
3/2 -E 707 769 .836 873 043 €70 o2
2 707 .63¢ 54% 487 .334 245 T
; .C I7. 20,0 24.¢ oo
4/I —II] ?é-—;g ?gig T?G‘g r@g RS 52 oo L0009
3 .354 .314 272 .247 .187 740 124
7 14.0 13.4 13.0 13.1 17.0 26.3 36,2
- 42 _g .354 LACT LATC .54¢ .73 2T R4
~ I u35 .oI6 LE76 .836 A0 AT 207
< B I4.¢ 14,7 16,2 IC.¢ I7.F 17,8 7.0
43 -4 - - 71 ~. 567 ~.444 -, 2% ~.T5 -JIT0
0 .00¢ LAT7 790 B4 onT LCT7R R
4 L7 L5568 LACT .377 106 LIk ils
5/1 E -26.0 =265 -34.5 -38.3 -51.3 64,7 g
5/2 E -26,0 ~22.6 -18.5 ~-I5.8 -10.4 -10.5 12,2
5/3 T 26,0 -26.3 -27.3 28.6 34,8 ~47,F —8T.(
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The presence of a magnetic field effects not{ceably not only

the relative positions of electroniec crystal field levels

but other physical properties of this state as well, Figs, 12

and 13 give an example of (x = =1.0; =0,6) the dependence of

magnetic moments <:/¥51 jz, ni > of f}i levels on
Yy .

Figs. 14 and 15 show a similer dependence of the value

[<F 3>

=4 TS i le il T I rdS )2 k) i'lz)
= SRR S < TR P 2 [<ENTITS))
which within the dipole approximation determines the cross =
section of elastic and inelastic scattering of neutrons on the

/8/

electronic levels of polycrystalline samples .
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