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The systematica l  studie s o f  5 3 Ca m spectra l  line s widenin g 
wer e carrie d ou t  i n orde r  t o fin d th e possibl e structura l  feature s 
and th e mea n valu e o f  th e surfac e magneti c field .  Th e spectra l 
regio n 400 0 -  470 0 A  wa s registere d o n photoplate s o n 6- m tele -
scop e wit h th e invers e dispersio n 1. 3 an d 1. 7 A/mm.  Nearl y 10 0 
unblende d line s wer e selecte d fo r  analysi s an d fo r  eac h o f  the e w e 
hav e measure d th e tota l  widt h o n 10 ,  30 ,  50 ,  an d 7 0 % o f  centra l 
dept h (Fig .  la) .  Unsecur e measurement s wer e no t  include d i n subse -
quen t  study .  Fo r  ever y leve l  w e hav e plotte d th e dependenc e 
betwee n widt h an d Land e facto r  an d obtaine d th e linea r  regressio n 
parameters :  th e inclination ,  th e zer o Land e facto r  lin e widt h an d 
th e correlation .  Th e result s ar e liste d i n Tabl e 1 . 

We kno w fro m th e theor y o f  magneti c intensificatio n o f  spec -
tra l  line s tha t  th e lin e width s -us t  b e proportiona l  t o th e 
surfac e magneti c fiel d B s ,  bu t  ou r  result s hav e show n stron g 
dependenc e fro m th e leve l  o f  widt h measurement s (se e Tabl e 1  an d 
Fig .  2 ) . 

To contro l  th e reliabilit y  o f  th e metho d th e whol e procedur e 
was repeate d fo r  th e spectrophotometr y standar d sta r  Procyon . 
Lin e profile s wer e take n fro m Griffi n (1979) .  N o significan t 
correlatio n betwee n Land e facto r  an d lin e widt h ha s bee n found . 
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The systematica l  increas e o f  th e surfac e fiel d valu e wit h th e 
leve l  o f  widt h measurement s i s quit e unbelievable ,  s o w e trie d t o 
find som e spectroscopica l  effec t  lik e a  fin e structure ,  whic h wa s 
not  ye t  accounted .  Th e importanc e t o accoun t  fo r  th e fin e struc -
tur e wa s prove d b y numeri c experiments .  Fig .  1 .  present s a  mode l 
lin e wit h 1 0 components ,  th e intensit y o f  whic h decrease s (b ) 
and increase s (c )  t o th e cente r  o f  spectra l  lin e (th e fiel d i s 1 2 
k6s) .  Zeema n effec t  i s  workin g i n a  differen t  wa y fo r  differen t 
splittin g patterns .  S o fo r  th e correc t  us e o f  lin e intensificatio n 
theor y fo r  ever y dept h leve l  w e nee d t o us e a  specia l  "effective " 
Lande factor . 

To accoun t  fo r  th e fin e structur e w e hav e divide d th e ful l 
lis t  o f  line s o n 4  part s correspondin g t o th e Zeema n component s 
pattern : 
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1) pure triplets; 

2) the intensity of  components increases to the line center; 

3) the intensity of  components decreases to the line center; 

4) all other cases. 

For every group wе carried out  the  independent  regression 

analysis and numerically calculated line width on different levels 

for some typical  Zeeman patterns using effective Lande factor  for 

each  level.  The  effective Lande factor for 70% level  was  calcu-

lated as intensity weighted mean of all  - components  which  are 

stronger  than  70X  of  maximal  intensity.  The comparison between 

calculations and regression parameters  (Fig.  3)  provided  the  B
S 

value for a given rotation phase. 

34 



RESULTS 

1.  Ou r  result s sho w stron g dependencie s o f  lin e widt h o n th e leve l 
of  widt h measurements . 

2.  Th e magneti c fiel d o f  5 3 Ca m i n rotatio n phas e 0.7 5 i s properl y 
describe d b y magneti c dipol e mode l  wit h B S =11.9 6 0.5 6 kGs . 
Deviation s fro e dipol e ar e smalle r  tha n th e observationa l  errors . 
The propose d metho d prove d t o b e useful l  fo r  statistica l  surfac e 
fiel d determinatio n fo r  magneti c stars ; 

3.  Usin g direc t  splittin g measurement s Presto n (1969 )  foun d 
BS =  1 5 kG s whic h i s quit e clos e t o ou r  estimatio n 12. 7 kG s fo r  th e 
same phase .  S o th e sam e dipol e mode l  i s prove d b y differen t  typ e 
of  observations ; 

4. Bette r  Land e facto r  calibratio n procedur e i s require d fo r  thi s 
metho d becaus e fo r  som e Zeema n pattern s th e agreemen t  wa s rathe r 
poor .  A n influenc e o f  possibl e toroida l  componen t  i s no t  als o 
excluded ,  bu t  i t  i s  th e proble m o f  futur e investigations . 
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