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The spectrum o f  triply ionized xenon (X eiv) has been observed in the region 570-6900 Â. The 
configurations 5s25p25d and 5s25p26s have been studied and the energy levels reported for these 
configurations by Moore [Atomic Energy Levels, Natl. Bur. Stand. Ref. Data Ser., Natl. Bur. Stand. 
(U.S.) Circ. No. 467 (U.S. GPO, Washington, D.C., 1971)] were revised and extended to include 
seven new levels. The configuration 5s 5p4 was included in the analysis to take into account the 
strong interaction between this configuration and 5s25p25d. Configuration-interaction Rydberg 
series have been also included in the calculations. This investigation was supported by Hartree- 
Fock calculations.

T he trip ly ion ized  xenon  atom  is isoelectronic  w ith  
neutral antim ony. T h e ground-state configuration is 
5 s 25 p 3 and the low est excited  configuration is 5 s5 p 4. T he  
spectrum  o f  X e  iv  was studied  by B oyce and H ym phreys  
and the results were published in A to m ic  E nergy L ev e ls 1 

(AEL). Subsequently, D i R o c co  e t a l .2 published the re
su lts o f  the analysis o f  the ground-state configuration and  
the first excited -state  configuration .

T here is great interest in sp ectroscop y data from  xenon  
due to  applications in co llision  p h ysics and laser physics. 
In the present investigation  w e have ph otographically  
recorded xenon spectra in the 2 4 0 -6 9 0 0 -A  range. 
W hen analyzing the experim ental data w e have m ade  
use o f  H artree-F ock  ca lcu lations and param etric  
fits. C onfiguration-interaction  (C l) effects, including  
R ydberg-series C l, have been included in the ca lcu la
tions. T he present w ork concerns the study o f  the  
configurations 5 s 25 p 25 d  and 5 s 25 p 26s.

In the vacuum  ultravio let region w e have used three  
different ligh t sources: a  d irect-current ho llow  cathode  
discharge , 3  a 0 -p inch d ischarge , 4  and a capillary pulsed  
discharge . 5  T he first tw o  ligh t sources, bu ilt at the Lund  
In stitu te  o f  T ech n o logy , Sw eden , and a 3-m  norm al in 
c id en ce  spectrograph, bu ilt at L und, were used to  record  
th e  spectra. T his spectrograph is equipped w ith a ruled  
grating having 1200 lin es /m m . T h e plate factor in the  
first diffraction order is 2 .77  A /m m . T he spectra were  
exposed  on K odak  standing-w ave radio plates, and lines 
from  C, N , and O were used as internal standards.

T h e capillary pulsed discharge source was bu ilt at the  
C entro de Investigaciones O pticas, A rgentina, and a 3-m  
norm al incidence spectrograph (H ilger & W atts) w as 
used  to  record th e  spectra. T h is spectrograph is 
equipped w ith  a ruled grating having 1 2 0 0  lin es /m m . 
T h e plate factor in the first diffraction order is 2.77  
A /m m . Ilford Q-2 plates w ere used to  record the spectra. 
K n ow n  lines o f  C, N , and O were used as internal stan
dards.

In the 2 5 0 0 -6 9 0 0 -A  range the spectrum  w as obtained  
using tw o  different laser-tube-like sources. O ne o f  them  
is 1 m  in length  and has a 3-m m  inner d iam eter , 6  and the  
o th er  is 20  cm  long  and has a 3-m m  inner d iam eter . 7  

B oth  tubes were view ed end on. T o record the spectra, 
the 3.4  m  Ebert plane-grating spectrograph at C entro de 
In vestigaciones O pticas w as used. T he grating has 600  
lin e s /m m , corresponding to  a plate factor o f  5 A /m m  in 
the first diffraction order. K odak 103 a-O and K odak  
103 a -F  plates were used to  record the spectra in the first, 
secon d , the third diffraction orders.

T he 5 s25 p 3-5 s25 p 25 d  and 5 s25 p 3-5 s25 p 26s com bina
tio n s observed in th e  present work are listed  in T able I. 
T h e w avelength  values are estim ated to  be correct to  
± 0 .0 1  A  and the in tensities o f  the lines are based on  visu
al estim ates.
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INTRODUCTION

EXPERIM ENTAL M ETHODS

ANALYSIS

W e present in Table II the values o f  the energy levels  
experim entally  established in the present w ork. Seven o f  
them  are new  and the rest correspond to  undesignated  
leve ls from  B oyce and H um phreys . 1 T he levels were 
determ ined  from  com binations w ith levels o f  the ground- 
sta te  configuration and also  from  com binations w ith  
high er-ly ing  odd levels tentatively assigned to  the
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TABLE I. Classified 5s25p3-5s25p25d, 6s lines in the Xe iv  spectrum.

Intensity v̂ac i ̂  )
a  (cm 1 )

Obs. Calc.b Classification

0.5 558.65 179003.0 2 . 1 4S 3/2A 'D ) 5 d 2D s/2
- 1 * 577.295* 173221.7 2 . 0 *S3/2A 3P )6s 2P j/2
1 0 578.40 172 890.7 2.4 4S 3/2A 'D ) 5 d 2P l/2

2 578.76 172783.2 2.3 2D 3/2A 'D ) 5 d 2D 3/2
2 586.54 170491.4 0.0 *S3/2A 'D ) 5 d 2P 3/2
6 587.77 170134.6 2 . 6 *S3/ 2A 3P)6s *P3/ 2
4 591.70 169004.6 1 . 8 4S 3/2A 3P ) 5 d 2D i/2
3 593.34 168 537.4 8 . 2 2J9j/2—( 'D )5d  2D 3/ 2
1 598.06 167207.3 6.9 4S 3/2A 3P)6s 2P  1 / 2

8 603.38 165 733.0 4.1 2D 3/2A 'D )5 d  2D 5/2
1 1 605.03 165 281.1 0.5 *S3/2A 3P)6s 4P 3 / 2

2 611.27 163 593.8 6 . 2 4S 3/2A 3P ) 5 d 2D 3/2
6 * 619.238* 161488.8 90.0 2D sn A lD )5d  2Z>5 / 2

8 619.45 161433.5 4.1 4S 3/2A 3P )5 d 4P 3/2
4 625.17 159956.5 4.0 2D 3/2 ( 3P  )6 s 2P 3 / 2

1 0 626.40 159642.4 3.1 *S3/2A 3P )5d 4P 5/2
7 626.47 159624.6 4.4 2D 3/2A 'D ) 5 d 2P W2
7 636.05 157 220.3 2 . 0 2D j/2—i( 2P 3/2
6 637.50 156862.7 4.6 2D 3/2A 3P )6 s *P5 / 2

1 1 642.12 155 734.1 3.8 2D 3/2A 3P ) 5 d 2D i/2
1 1 642.22 155 709.9 9.9 2D s n A 3P ) 6 s 2P 3 / 2

5 647.11 154533.2 2 . 0 3/2~( 3P *P 1 / 2

6 649.61 153 938.5 8.9 2&3/2 A 3P  ) 6 S 2P 1 / 2

6 653.69 152977.7 7.9 2D i/2A 'D ) S d 2P 3/2
6 655.22 152620.5 0.5 2D 5/2A 3P )6 s4P 5/2
0.5 657.83 152015.0 2.5 2D 3/2A 3P )6s 4P 3/2
4 660.12 151487.6 9.7 2D 5/2A 3P ) 5 d 2D i/2
8 665.21 150328.5 8 . 2 2D 3/2A 3P )5 d 2D 3/2

1 1 672.56 148 685.6 5.2 4S 3/2A 3P ) 5 d 4D 3/2
2 a 674.919* 148 165.9 6 . 1 2D 3/2A 3P )5 d 4P 3/2
4 676.74 147767.2 8.4 2D 5/2A 3P)6s 4P 3/2
4 683.17 146376.5 5.1 2D 3nA 3P )5d  4P 5 / 2

9 683.97 146205.2 6.4 4S 3/2A 3P ) 5 d 4D 3n
7 684.54 146083.5 4.1 4D 5/2A 3P ) 5 d 2D 3/2
0.5 688.78 145 184.2 6 . 0 2P  l / 2 ~( 3P 2P 3/2
0 * 689.147* 145 106.9 5.7 4S 3nA 3P )5 d 4D in
4 690.33 144 858.3 6.4 2P l/2A lD ) 5 d 2P l/2
7 697.58 143 352.7 1.7 2P 3nA 'D ) 5 d 2D i/2
5 703.57 142 132.3 1 . 0 2D 5/2A 3P ) 5 d 4P 5/2

1 2 705.09 141 825.9 4.4 4S 3/2A 'D ) 5 d 2F5/2
8 707.90 141 262.9 4.0 2Z>3 / 2 —(3P ) 6 S 4P 1 / 2

8 718.54 139171.1 0.9 2P l/2A 3P )(*  2P \ , 2

1 1 722.80 138350.9 1 . 8 2D i n A 3P ) 5 d 2F in
4“ 728.634* 137 243.1 4.5 2P l/2A 3P )6 s 4P 3/2

1 2 732.63 136494.5 5.7 4S 3/2A 3P )5 d 4F 5/2
4 737.67 135 562.0 0 . 2 2P l/2A 3P ) 5 d 2D 3/2
1 738.46 135 416.9 7.2 2D 3nA 3P ) 5 d 4D W2

1 1 740.85 134980.1 0 . 6 4S 3nA 3P )5 d 4F 3/2
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T A B L E  I. ( C o n tin u ed ).

Intensity *v,c (A)
a (cm 1 )

Obs. Calc.b Classification

0 “ 741.621* 134 839.8 39.6 1P3 / 2 —(XD )5d 2P3 / 2

4 749.64 133 397.4 8 . 1 2PxnA 3P)5d4P3/2
5 751.73 133 026.5 7.1 4S3/2A 3P)5d2P3/2
3 752.23 132938.1 8.4 2Z>3/2—(3F )5d 4D3/2
8 758.51 131 837.4 7.7 2D3/2A 3P)5d4Dw2
2 762.35 131 173.3 3.1 2D5/2A 3P)5d*Di/2
3 777.04 128 693.5 4.3 2Ds/2—(3P)5d 4D3/2
6 777.88 128 554.5 6.4 2DinA'D)5d2Fi/2
6 781.58 127 946.0 5.8 2P3/2A 3P)5d 2D3/2

1 1 784.32 127 499.0 9.2 2DW2A 3P)5d4D1/2
1 1 805.71 124114.1 3.0 2D5/2A 3P)5d4F1/2

2 811.50 123 228.6 7.7 2D3nA 3P)5d *F5/2
2 821.60 121713.7 2 . 6 2D3/2A 3P)5d4F3/2
7 835.01 119 759.0 9.1 2D3/2-A3P)5d 2P3/2
6 840.44 118 985.3 3.6 2DW2A 3P)5d*F5/2
0.5 846.23 118171.2 0.4 2Px/2A 3P)5d4D3/2

1 0 851.29 117468.8 8.5 2D5/2A 3P)5d4F3/2
6 854.19 117070.0 69.7 2PW2A 3P)5d4Dx/2
6 865.68 115516.1 5.0 2D3/2 {3P )5d 2P3 / 2

8 904.51 110557.1 6 . 0 2P3/2A 3P)5d'D3/2
4 952.47 104990.2 1 . 1 2PW2A 3P)5d 2P3/2

1 1 1006.75 99329.5 30.2 2P3/2A 3P)5d*F3n
1 * 1026.935* 97 377.1 6.7 2P3nA 3P)Sd2P3n

"From an unpublished Xenon line list by Boyce, kindly put at our disposal by Humphreys (Ref. 11). 
bFrom the level values given in Table II by means o f  the Ritz combination principle. Only that part 
which differs from the observed is given.

TABLE II. Energy levels o f Xe iv.

Designation
Energy
(cm-1 ) Percentage composition*

5 s25p 3AS 3n 0 . 0 86(5js25/73 ) -F l l ( 5 s 25p32/>)
5 s25p 32D 3/2 13 268.0 76(5s25p32Z ))+ 15(5s25p32P ) +  9(5s25p345 )
5s25p32D 5/2 17512.1 100
5s25p 32P W2 28036.0 100

5 s25p32P  3 / 2 35 650.4 74(5s25p32P ) +  21(5s25p32D ) +  5(5s25p34S )

5s5p**P  5 / 2 99663.8 85(5s5p44P ) +  10[5s25p2(3P )5 d 4P ]

5s5p**P  3 / 2 106923.3 85(5s5p44P ) + 1 l[5 s25p2(3P)5rf 4P ]

5s5p**P  I / 2 109254.4 83(5s5p44P ) +  l l [ 5 s 25p2(3P)5d 4P ] +  5(5s5p42S )
5s5pA2D 3/2 121928.8 6H SsSp42D ) +  l&[5s25p2( 'D )5 d 2D ] + 6 [ 5 s 25p2( 3P )5d  2P ]
5s5p*2D 3n 125474.9 70(5s5p42D ) +  21[5s25p2C D )5 d 2D ]
5s25p2(3P )5d 2P 3/2 133027.1 33[5s25p2(3P )5d  2P ) +  2 l[5 s25p2(3P )5d  4F]

+  l2 (5s5p42P ) + m 5 s 5 p 42D ) + l l [ 5 s 25p2(3P ) 5 d 4D ]
5s25 p V P ) 5 d 4F3/2 134980.6 62[5s25p 2(3P )5 d  4F] +  20[5s25p 2(3P )5d  2P ] +  12( 5s5p 42P )
5s25pH3P)5d*F s/2 136495.7 71 [ 5s 25p 2( 3P )5d  4F  ] +  20[ 5s 25p 2( 3P  )5d 4D  ]
5s5p42P  1 / 2 136795.8 22(5s5p42P )+ 3 6 [5 s 25p2(3P)5rf 2P ]

+  23( 5s5p4 25 ) +  8[5s25p2(3P )5d  4Z) ] +  8[5s25p2( 'D )5d 2S ]
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TABLE II. (Continued).

Designation
Energy
(cm -1 ) Percentage composition*

5s25p2(3P)5d4F7/2 141 625. lb 82[5s 2Sp 2( 3F )5d 4F ] + 1 6[ 5s 25p 2( 3P )5 d 4D]
5s25p2(lD)5d2Fs/2 141 824.4b 37[ 5s 25p 2( lD)5d2F] +  30[ 5s 25p 2( 3P )5 d 2F]

+ 16[ 5sz5p2( 3P )5d 4F ] + 1 5[ 5s 25p 2( 3P )5d 4D]
5s25pH3P)5d4D7/2 145 01 1.3b 41 [ 5s 25p 2( 3P  )5d 4Z> ] + 30[ 5s 25p 2( ]D )5d 2F ]

+  16 [5sz5p2(3P )5d 2F]+.8[5s25p2(3P)5d4F]
5s25p2(3P)5d4Dw2 145 105.7 62[5s25p2(3P)5d 4D]+2M5s5p42S) +  &[5s25p2( lD )5d 2S ]
5s 25p 2( 3P )5d 4F9/2 145 991.6b 86[5s25p2(3P)5d 4F ] +  14[5s25p2('D )5 i/ ZG]
5s25pH3P)5d4D3/2 146206.4 83[5 sz5p 2(3P )5d 4D ] +  8 [5 sz5p2( 3P )5d 4F]
5s25pH3P)5d4D3/2 148 685.2 55[5s25p2(3P)5d 4D] +  l6[5s25p2(3P)5d 2F ]

+  14[5s25p2( lD)5d 2F ]  +  10[5s25p2(3P)5d 4F ]
5s5p42S t/2 150737.4 24( 5s 5p4 2S ) +  28[ 5s 25p 2( 3P )5 d 4D]

+27[5sz5p2(3P)5d2P]+lU5s5p42P) +  7[5s25p2(lD)5dzS]
5sz5p2(3P)6s 4P\/2 154 532.0 75[5sz5p 2( 3P )6s 4P ] + 13 [5 s25p 2( 3P )6s 2P ] +  9 [5 sz5p2( lS )6s 2S )
5s25 p \ 3P)5d2F7n 155 863.9b 22[ 5s z5p 2( 3P )5d2F] + 39[5s25pVP)5d4D ] + l  6[ 5s 25p z('D)5dzG] 

+ 1 4[ 5s 25p 2( ‘Z> )5rf 2F  ] + 9[ 5s z5p 2( 3P )5d 4F ]
5s25p2(3P)5d4PW2 159 643.1 78[5s25p2(3P)5d4P] + 5[ 5s z5p 2( 3P )5 d 4D]
5s25p2(3P)5d4P3/2 161434.1 40[5s25p2(3P)5d4P) + 18[5s25p2CP)5d2D] +  l5[5s25p2('D)5d2P] 

+ U[5s25p20S)5d2D] +  5(5s5p44P)
5s25p2(3P)5d2D3/2 163 596.2 33[5s25p2(3P)5d zD]+23[5s25p 2( 3P)5d4P) 

+ l7[5s25p2CS)5d2D] +  M5s5p42P)
5s25pH3P)6s4P3/2 165 280.5 82[ 5s 25p 2( 3F  )6s 4F ] +  7[ 5s 252( ' D  )5d 2F  ]+ 7[ 5s z5p 2( 3P )6s 2P ]
5s25p2(3P)6s2Pl/2 167206.9 58[5s25p2(3F )6s 2P] + 18[5s25p2(3F )6s 4F]

+ 11 [ 5s 25p 2( 3F  )5d 4P  ] +  7[ 5s25p 2( 1D  )5d 2F  ]
5s25p2(3P)5d2Dsn 169001.8b 49[ 5s z5p 2( lP)5dzD] + 20[ 5s 25p 2( 3P )6s 4P }

+ 11 [ 5s 25p H lD )6s 2D ] +  8[ 5s z5p 2( 3P )5d ZF]
5s25p2(3P)6s4PW2 170 132.6 49 [ 5s Z5p 2( 3P )6s 4P ] + 17[ 5s z5p 2( 3P )5d 2D )

+ l5[5s25p2('D)6s2D]-h7[5s25pH'D)5d 2D]
5s25p2( lD)5d2P3/2 170490.0 23[5s25p2('D)5d2P] + 3S(5s5p42P ) + n [ 5 s 25p2(3P)5d4P]

+ 9[ 5s z5p 2( 'D )5d 2D ] + 9 [  5s  z5p 2( 3P )5d 2P ]
5s25p2( lD)5d 2Pl/2 172 892.4b 59[ 5s z5p 2( 'D )5d 2P ] + 14( 5s 5p4 2P )

+  12[5s25p2(3F )5J  4P] +  10[5s25/72(3P )6s 2P]
5s25p2(3P)6s2Pi/2 173222.0 5 8 [ 5 s 25/72( 3F ) 6 s  2F ] +  29[5 s z5p2( lD )6s 2D ]
5s25p2( lD )5d 2D5n 179002.1 50[5s25p2('D)5d2D] +  l2(5s5p4ZD)+9[5s25pH3P)5d2F] 

+  8[5s25p2('D)5d2F] +  7[5s25p2(3P)6s4P]
5s25p2('D)5d2D3n 186050.3 20[5sZ5p2('D)5d 2D ]+ 23[5sz5pz(lD)6szD] +  l6[5sZ5p2(3P )5d 2P ] 

+ 16[ 5s25p z(iD)5d2P] +  l3{5s25p42P) +  7(5s5p42D)

‘Percentages lower than 5% are omitted. The average LS purity of the 5s5p4, 5s25pz(5d +  6s) is 58%. 
bNew level.

5s25p26p configuration, except for the levels at 154 532, 
170132, 179001, and 186052 cm-1 , which were previ
ously observed by Boyce and Humphreys,1 where we 
mainly observed transitions with the ground-state 
configuration. The levels corresponding to the 5s25p26p 
configuration will be discussed elsewhere.

The energy-level values shown in Table II were deter
mined in an iterative procedure that takes into account 
the wave numbers of the observed lines, weighted accord
ing to their estimated uncertainties. All level designa
tions are in LS  notation, and in the same table we present

the percentage composition of the levels in LS  coupling.
We confirm the energy levels of the 5s 5p4 con

figuration previously classified by Di Rocco et a l . 2 except 
for the level at 134 980.1 cm-1 , which is now designated 
as 5s25p25d(3P)AFi/2 in accordance with the percentage 
composition of the level for LS  coupling.

All levels presented in Table II are now classified 
through a least-squares fit of the observed levels. So we 
have classified 23 energy levels belonging to the 5s25p25d 
and 5s25p26s configurations.
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Theoretical calculations were made at the Department 
o f Physics, University of Lund, using a vax computer, 
model Vax/VMS version V5.2 from Digital Equipment 
Corporation.

Theoretical predictions o f the energy levels o f the 
configurations have been used in the analysis of the spec
tra. The predictions were obtained by diagonalizing the 
energy matrices with appropriate Hartree-Fock8 (HF) 
values for the energy parameters. For this purpose the 
computer code developed by Cowan9 was used.

In the initial phase of the analysis we did not take into 
account the interactions between the 5s 5p4, 5s25p25s, 
and 5s25p26s configurations. The results showed the 
necessity of considering configuration-interaction in
tegrals. The 5s5p4-5s25p26s configuration interaction 
can be neglected because its HF value is 543.0 cm -1 , but 
the 5s5p4-5s25p25d interaction is very strong since its 
Hartree-Fock value for the interaction integral is 53 723.5

cm -1 . In spite of considering the interactions, the inter
pretation of the configuration-level structures using a 
least-squares fit was not good.

In order to obtain a better interpretation of the levels it 
was necessary to introduce the 5s25p26d configuration 
that forms a Rydberg series with the 5s25p25d 
configuration. The 5s5p4-5s25p26d configuration interac
tion has a value of 21 420.0 cm -1 . On the other side, the 
5s25p25d-5s25p26d Rydberg-series configuration interac
tion has, for one of the integrals, the Hartree-Fock value 
16 500.0 cm -1 . Calculations considering the introduction 
of Rydberg-series configuration interactions in X e lll 
were made by Persson et al.10 The results of the para
metric calculations are present in Table III. In our case, 
all the experimental level values of the 5s25p26d 
configuration are unknown, and due to this, all parame
ters of this configuration were held fixed in the least- 
squares-fit calculations. All the configuration-interaction 
integrals were held fixed in the calculation at scaled 
Hartree-Fock values. The scaled Hartree-Fock factor is

TABLE III. Energy parameters (cm *) for the 5s5p*, 5s25p2{5d +  6 s + 6 d )  configurations o f X eiv . V  represents the value in 
column four divided by the value in column three.______________________________________________________________________________

Configuration Parameter HF value Fitted value* V

5s 5p* E „ 116163 137 902±274 1.187+0.002
F 2(5p,5p) 53 058 44580±2019 0.840+0.038
Cip 9 470 8 836±465 0.933+0.049
G '(5s,5p) 69 722 56 145+979 0.805+0.014

5 s25p25d E „ 141 182 158033+136 1.119+0.001
F \5 p ,5 p ) 53 339 34832+1473 0.653+0.028
Çsp 9639 8 857+249 0.919+0.026
fsd 684 762+164 1.114+0.240
F 2(5p ,5d) 39 919 36251 +  1039 0.908+0.026
G x(5p ,5d) 45 262 31 365+414 0.693+0.009
G 3(5p ,5d) 28429 25 941+1196 0.912+0.042

5 s25p26s E „ 158 554 175432+335 1.106+0.002
F 2(5p,5p) 53 878 44941+3839 0.834+0.071

9925 9935+269 1.001+0.027
G \5 p ,6 s ) 6 361 5 777+602 0.908+0.095

5 s25p26d E „ 235 367 276902 (fix) 1.176
F 2(5p,5p) 54529 46350 (fix) 0.850
Çsp 10137 9 630 (fix) 0.950

201 191 (fix) 0.950
F \ 5 p M ) 11 566 9 831 (fix) 0.850
G \5 p ,6 d ) 7 111 6044 (fix) 0.850
G \5 p ,6 d ) 5058 4299 (fix) 0.850

C l integrals
5s5p*-5s25p25d R '(5 p 5 p ,5 s5 d ) 53 724 43341 (fix) 0.807
5s5p*-5s25p26s R l(5p5p,5s6s) 543 462 (fix) 0.850
5s5p*-5s25p26d R t(5p5p,5s6d) 21420 18207 (fix) 0.850
5s 2 5p  25d-5s 25p 26s R 2(5p5d,5p6s) -1 2 2 1 1 - 1 0 3 7 9  (fix) 0.850
5s 25p25d -5s 25p26s R H 5p5d ,5p6s) - 4 2 2 1 - 3  588 (fix) 0.850
5 s25p25d-5s25p26d R °(5p5d ,5p6d) 0 0 (fix)
5 s25p25d-5s25p 26d R 2{5p5d,5p6d) 11451 9 733 (fix) 0.850
5s 25p 25d-5s 25p 26d R '(5 p 5 d ,5 p 6 d ) 16 500 14025 (fix) 0.850
5 s25p 25d -5s 25p 26d R H 5p5d,5p6d) 10 846 9 219 (fix) 0.850
5s 2Sp 26s -5s 25p 26 d R 2(5p6s,5p6d) 5 688 4835 (fix) 0.850
5s 25p 26s-5s 25p 26d R  '(5p6s,5p6d  ) 780 663 (fix) 0.850

“The rms deviation o f  the fit is 325 cm 1 for 31 observed levels.
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0.85 in all the integrals, except for 5s5p4-5s25p25d where 
the value is 0.81. For the configurations 5s5p4 and 
5s 25p 26s all parameters were let free. The standard devi
ation for the 31 observed levels is 325 cm-1 .

ACKNOW LEDGM ENTS

We are grateful to Dr. W. Persson for the use of exper
imental facilities and discussions concerning the experi

ment. Support from Swedish Natural Science Research 
Council; Conselho Nacional de Desenvolvimento 
Científico e Tecnológico, Brazil; Fundagao de Amparo a 
Pesquisa do Estado de Sao Paulo, Brazil; Comisión de In
vestigaciones Científicas de la Provincia de Buenos Aires, 
Argentina, where J.G.R.A1. and F.B. belong as Research
ers; and Consejo Nacional de Investigaciones Científicas 
y Técnicas, Argentina, is gratefully acknowledged.

"Permanent address: Instituto de Física, DEQ-Plasma, Univer- 
sidade Estadual de Campinas, Caixa Postal 6165, 13081 Cam
pinas, Sao Paulo, Brazil.

*C. E. M oore, Atomic Energy Levels, Natl. Bur. Stand. Ref. 
Data Ser., Natl. Bur. Stand. (U.S.) Circ. No. 467 (U.S. GPO, 
Washington, D.C., 1971).

2H. O. D i Rocco, J. G. Reyna Almandos, M. Gallardo, and W.
Persson, Phys. Rev. A  33, 2114 (1986).

3W. Persson and L. Minnhagen, Ark. Fys. 37, 273 (1968).
4S. G. Pettersson, Phys. Scr. 26, 296 (1982).
5M. Gallardo, F. Bredice, M. Raineri, and J. Reyna Almandos, 

Appl. Opt. 28,4513 (1989).

6J. G. Reyna Almandos, M. Gallardo, and M. Garavaglia, Opt. 
Pura Apl. 15, 1 (1982).

7J. G. Reyna Almandos, F. Bredice, H. D i Rocco, and M. Gal
lardo, Opt. Pura Apl. 18, 87 (1985).

8C. Froese Fischer, Can. J. Phys. 41, 1895 (1963).
9R. D. Cowan, The Theory o f  Atomic Structure and Spectra 

(University o f California Press, Berkeley, 1981).
10W. Persson, C.-G. Wahlstrom, G. Bertuccelli, H. O. D i R oc

co, J. G. Reyna Almandos, and M. Gallardo, Phys. Scr. 38, 
347(1988).

n C. J. Humphreys (private communication).

70


