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Abstract 

This table lists the Zeeman multiplets for transitions of astrophysical interest 

assuming Russell-Saunders (LS) coupling. 



A Table of Zeeman Multiplets 

I. IMKOIHCTIOV 

The only table in existence that lists Zeeman splittings is that of Kiess and 

Meggers (1928). Their table lists the position of the Zeeman components and in¬ 

dicates which of these is brightest. Frequently, however, one needs to know the 

intensity of each of the components. The present table adds these to the table of 

Kiess and Meggers. Throughout the following, Russell-Saunders (LS) coupling 

will be assumed, and the splitting is assumed to be small enough that the Paschen- 

Back effect is inapplicable. 

Under these conditions the following equations are valid: 

(A) Lande value g: 

... J(J+ 1)+ S(S + D-UL+ 1) 
ßx] +-2j(t+" n- (1) 

(B) Splitting of components gff, go4., andgo_: 

8, * Mu(*u-8/) 

go+ * Mugu ' Mf gf with Mf " MU f 1 <2) 

g * M g - M.g, with M. * M - 1 
'‘o- uftu iRf I u 
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where the indices ir, and a- stand for the n, right-hand circular polarized a, 

and left-hand circular polarized a components. The indices u and f stand for the 

upper and lower levels. M is the magnetic quantum number. Only transitions 

where Mu and both exist are possible, and the g^ for M = O and Ju = J( is 

forbidden. 

(C) The intensities 1,1., and I of the components for an optically thin emit- 
TT O'“ O’ “ 

ting gas viewed at right angles to the field (Condon and Shortley, 1951) are: 

iWll! I .J2-M2 
TT U U 

Vî<Ju-Mu>(Ju-Mu-» 
(3) 

I = M2 
IT U 

Vï<JutM»,<Ju-Muf ^ 

(3a) 

(3b) 

(D) The intensities for an arbitrary angle 4 between the field direction and the line 

of sight (Scares, 1913) are: 

I = I sin^tf 
IT 7T 

7,=1 .(1 ±cos*)2 (4) 
o+ 0+ 

I * I ( 1 ± cos^)2 
o- o- 

where the ± in the right-hand side of Eq.(4) is applicable for right- and left-handed 

circular analyzers. 

(E) In solar research one often meets the quantity: "effective g value." This is 

defined as: 

_ , . S.gg±-!gt , 4. Igg'Ig~ 
2Io- 

(5) 
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where the summation is taken over all the a terms. For weak magnetic fields the 

amplitude of the difference spectrum between right- and left-hand circular polariza¬ 

tions can be shown to be proportional to g^ Hcos</>, where H is the field strength. 

It can be shown from Eqs.(l), (2), and (3) that 

geffi«+^Tß (27+0 (6) 

where g = 0. 5(gu t-gj), 5^0.5(^+.^), AgMg^g,), and AJ = (Ju - J| ). 

2. K\PU>WTI0N OF THE TABLE 

The following table is computed for -1< AJ < + 1; 0 < AL < + 2 and -1 < AS <+ 1 

for L from 0 to 6, and S from 0 to 4. 5. Only half of the multiplet is shown, including 

the unshifted components. The listing: 

TRANSITION CFFF ZEEMAN SPLITTING 

3P 2.0-5F2.0 1.250 050<200>100<800>050(200)100(300)150(300)200(200) 

3 5 * 
indicates the splitting for the Pj - F2 transition. The value immediately following 

the transition identification gives the effective g value. Under the column "Zeeman 

splitting" the ir components are listed followed by the o components. The first three 

unbracketed digits stand for 100 g^ or 100 g . The digits in the brackets give the in¬ 

tensity for 4 = 90° such that the total of all the 11 or all the 0 component intensities 

equals 2000. The < > brackets identify the it components, the ( ) brackets the 0 com¬ 

ponents. Generally the a+ components are found on one side of the line center and 

the a - components on the other. Occasionally one may find some o- components on 

the CT+ side and vice versa. Such components are given a negative intensity in the 

( ) brackets. 

Under the column labeled "Transition" the term with the lowest value for L is 

listed first. This term may either be the upper or lower term. There is no dif¬ 

ference between the splitting patterns if upper and lower are reversed in Kqs.(l) 

to (6). 
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