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Let us refer to Fig. 3-1 and define the following quantities:
¢ = electronic charge (absolute value),
z = atomic number of the nucleus,
m' = reduced mass of the system

MASSueiens * MAF5seatran
MasS,ucreus + MASSugetron

mass of electron,

b

n = principal quantum number of the nth orbit,

r, = radius of the nth orbit,
v, = speed of the electron in the ath orbit.

The total energy of the electron &, is the sum of its kinetic and potential
energies. Although not needed here, a subscript i has been introduced in
anticipation of the following sections. This symbol designates the degree
of jonization, with / representing the neutral atom, /T the singly ionized
particle, and so on. We have

&in = dm'v,? — (3-1)
- 1]
The radial force F, experienced by the electron is
B [ze)e
Fo==m S T (3-2)
and therefore
ze?
Gin =5 (33)

We can evaluate r, by utilizing the postulate of the quantization of angular
momentum,

mugt, =N ;—:T 1 (3-4)

where /i is Planck’s constant. Eliminatitig v, between eqgs. (3-2) and (3-4), we
find

e
"= T (39)

and

2rtm’et 22
bin =g 3 (3-6)
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Fig. 3-2 [Energy Levels in Hydrogen. For the first four series of hydrogen, the
first and second spectral Jines and that at the series limit are shown, The dashed

horizontal lines represent two free cnergy states. A free-free transition (5f) and 2
Balmer bound-free transition {6-f) are also shown.
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HELITUM

Hex
2 electrons Z=2
Ground state 15715,
15* 15 198305+ 15 em™! I. P, 24,580 velis

Most of the terms nre talen from Paschen-Gétze with the term values subtracted from
Paschen's limit as quoted by Robinson in 1937, Higher membeors of the 1% and 217° series
are taleen from Megzers and Dicke.  The term 2p 7P° has been calewlated fram it eombinatiaon
with 25 %3, using the reselved triplet as observed by Moeggers, the intervals being —0.075 cin™!
and —0.996 em™'. The components of 3p *1'? are based on Pusehen’s value of 3p Pz and the
intervals observed by Gibbs nnd Wruger; — 0,165 e andd —0,102 em~,

Some doulbt exists reganding the cosreet classifications of lines sttributed to doubly execited
helivm, such as those observed nt 300.04 A ond 320088 A by Compton and Bovee, and at
320,392 A and 357.507 A by Kruger.  Approximate thesretioal computations of the coergies of
doubly excited levels have been made by o number of authors and are summarized by W,
1lis classification of the line observed at 3204 A us 2p *P°—22% *P lins been sdopted and used
for the calenlation of 20 3P,

Several references deal with intercombinntions in He 1, namely, those by Lymnan, Hoplield,
Prschen, Suza, and others. The term velues bosed on the excellent long serics have been
adopied in the table, sinee it iz beliwved that they ave the most aeceente,
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Canfie. Diesig- J Lavel | Coaflig. Diesiz, J i Lovod
s o = g
18 "1 15 a 0xia II 1a T T8 '8 o | 19597E 13
128 L 1 150850, 318 | 1s7n Tp 2,1,0 | t5802L, 74
127 2515 ¢ 165271, T | 15 7d 743D 32,1 195044, 00
[s o5 1P0 :'1. fgﬁ: H.fa- Is 7dd Td D 2 ‘ THIBEL 31
o 1RE0EE 155 || 18 7 o 3 186065, 4
1r 2a TR A 1 ITIIzn. 148 ! 13 7f TFATE 4,32 TA60EF, 1
1s 35 3838 1 1532008 | 15 Tp Tp tpe 1 I 195673 41
17 82 3155 i 15435060 || 12 5s £575 1 158435, 79
Is 3p Apipe '.1.' {g;-gﬁ ggi 15 34 5515 1] ! 156555, 03
o 156659, 27T 1 15 Bp Ep ¥PT 2,1,0 196581, GF
1o 3d 3D 391 136005 00 || 184 541D 3,0,1 | 106384, 42
13 34 A a 156000, 22 | 1a 84 BT z t 198530, 78
La 2n 4q 10 1 tagens 62 | 13 Ef £f 1T 3 |, 1563503
15 ds 45135 1 190202, 46 1580 aj 1Fe 4,312 l i 185350, 42
i 4518 o 100034 B0 || 1a8p Sp 1P 1 | 196503, 5%
15 4p 4p A0 21,0 (2120042 | 15 Bs G 33 1 i 108830, 37
iy 4d 441D 3,41 101475 83 | 12 0: 9513 o i VHEELT, 13
1sdd 4 112 2 151440 71 iz lp 9p 3P 21,0 | 166529, 55
15 4f 4 1FT 4,32 100466, 61 | 129 341D T 106040, 40
12 4F 4f e 3 190447 24 f) 1s0d G 3T 3.2.1 195040, B3
Iedp 4p 1pe } Ip1A8E 08 || 1a0f Of 1F? 3 15FE50. &
L5 5z 585 1 103341, 43 | Is 0Of ff 1 4.3, 185050, 85
1t 51 G5 0 163657, T8 || 12 0p g 1P7 1 1R9535, 05
11 3p g P 2,1,0 198785, 07 || 1210 10z 43 L 197130 75
1z 54 §aiD 321 193811, 48 || 1z 108 10415 0 167LTE, 38
tg 5d Sd AT 2 103091 54 || 1s 10p 10p 402 21,0 jgring &3
18 5f BfF® 3 153814, 81 |'. 12 104 10440 ! 187207, 08
i 57 A3 4,3,2 103915, 79 | 1s 104 102 s 381 107207, 30
L3 3 Ep i i 105089, 75 15 1GF 10, e 4,34 15TE08. 0
13 3 [ERE =il 104530, 456 | 15 10p 10p VP 1 TR £1
1z Gz s 15 o 185100 17 1x ils 115 33 1 197547 da
L2 Gp Ba T 21,0 15518t 21 || 1 1lp 115177 510 | {97586, 63
Is Gd Gl %1 105254, 37 1eild 113D 2 197367. 62
12 &4 4dD 2 165235, 02 | 13 114 114D 52,1 | 157397, 75
LER ofIr= 3 105866, T s 115 115 'F* 4,32 197358, §
L= &f rf ) i 4.3,1 18525582 || 1s 11p tip IF" 1 100, 13
iz Gy Gp 1P 1 155280, 17 |} 1= 12s 12535 1 167303, B9
7 w1 10556203 || 13125 28 |0 197524 %




He (—Coniinued He 1—Continuwed

Cenfig. Deslg. ; J Leve! I Canfig, De=ig, J Level
L2 12p 12p3F* L0 rarang. 44 | 1s 10d 140 2D 451 19TETE 41
1= 12d 12411 2 197542, 5¢ || 11 lip 16p 'E° 1 T37ETT. 64
15 124 124D 3,51 107542, 67 Ie 17p 17p IT° 21,0 1av3as 5}
Ir IIp 12p 'F? 1 197E44. 56 - 0| 12 17d 17d 3D 5,2,1 1075, 33
1s 133 131 %3 1 197624 05 1a ITp 17p 17 R 1 197025, 87
Ir 132 i3p F* 210 18ra49, ar ls 181 18p 119 210 197084 63
1s 132 13513 L] 197840, T8 1a 154 183D 3.1 197984, 73
1 132 134D 2 197655, 19 Ta 1Ep 15p 1P 1 1TTE6E, RO
1z 134 134D 521 ! 187655, 47 | 1z 10p 10p 1P 2,1,0 167053, 12
Is 130 13p 79" 1 TITAREE. B8 1a 19d 11D 351 198001, 41
1= 145 14215 1 197721, 13 15 18p 19p 7= i I0ROGE, 44
1: 1dp 14p 9P 51,0, isrran. a0 |l 1s 2p Okp 1P 21,0 108343, 0F
1 14d 144 1D 2 107744918 || 12 207 20piPe | 1 195081, 02
11 142 l4ad 3Dy 331 107744, G4 ! 1a 20d 2D 321 1050031, 21
1s 1dp 14p tF? 1 forTEg 1f || 1a21p 21p 300 71,0 195054, 83
1= 153 152 '3 1 ©OLOTTe0. 63 [ ke 21d 2L 3,21 153055, 50
1z 15p 15p 1P 41,0 19731811 || 12 R2p Zip AP 21,0 193077, 16
13 15d 154D 32,1 197817, 058 || commeemeeee N RN, MY P PR
1z 1532 15p 1P* 1 joraIg, 12 o o1 (25 AT R PO 153005
1= 16p 16p 1P® | L0 JOYSTE 85 at 2prap 2.1,0 431108

it
August 1946, T
He Il
{H sequence; 1 alectron) P

Ground stota 1875,
15 5y He® 438559040 cm™t [P, Fo 54,400 volts

1z %3y, He' 438208.670 cm~t I. 7. o' 54,403 volts

The levels heve been calenlated by J. E, Maek, “using Fp,.=100722.264 and taking into
pecoent the fine strueture as i bydrogen, but with A=0.0402£0,008, {rom the worle of
Skipner end Lamb on the 2s-level. The tentative experimental indication that & decreases
with incroasing o hes beon neglected.  Assuming Ry, 100717 344, the lovels of He' mey le
eateulated to & cloze ppproximation from those of 11e* by the equation

- Levelgyp—Levely, n=—(1—n""10 630 cm~*,"’
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8§86. NUITLEFOIASAT ML Heliun svectrum

2 FFRIMer1actron seauence (Hel, Lill, Belll, BIV, CV, NVI, =++) @
ANT PLOBLHERHTH . XEHREL 1sET 2@0a25,
g2

ls ls

ni=l n==1

L4=0 L2=0 L=04+0-=0 +0 =0 L=0 (5-term)

s1=F so=-% S=sits=F -4 =001 |) S=0, J=L+S=0+0=0, r=1:'Syq
fE->T. REWRBIE 1s° 'S, #UTHS,

R OMERE 10 o120 TREREOH20ev EZH 3, THhil—HDE
T 1 s#EfiicE - £, MAOETH n =208 Qs Fhitlp) ki

EhBEETH 5.
ls2s;
ls 2s
I'l:|=1 1'12'-"2
£1=0 L:=0 L=02,+2:=0 +0 =0 L=0 (S-term)
s1=% sz=-% S=s+s.=F -4 =0(t |) S=0, J=L+S=040=0, r=1:'S;
or =+ $+=1(t 1) S=1, =0+1=1, r=3:38,

BT, Is2sEFEECIE 1828150 & 152538, £D2200#AIMHB Y,
—Hidsinglet (r=1) . A triplet (r=3) T&->T. BEOITZNLFE
“MEUTtiﬂh\u

1s2p:
ls 2p
ni=l ne=2
L120 2= 1 L=£,+8-=0 4] =1 L=t (P-term)
s1=%t sg=-% S=g +s=h -4 =0(1 ) S=0, J=L+S=140=1, r=1:!'Pg
or =+ + =1t 1) s=1, =141=0, r=3: 3P,
or =l Py
or =2 P,

#->T. Is2p@EWlL. 1s2p'Py ) 182p?Pq, 182p3P,, 182p3P,
DADDHGHHY ., 1Dlisinglet. 32idtripletTd s, 2EEriIL>S
OROENOKTH S,

EEBMOREFRE 1s®, 1s2s, 1s2p THA LS. AU LETTI.
EEX i IsEFO LB 00 EE»s. EETO LENETFEEE L
TOHOLEE2HD S, ZOLSRBGIEEELBITHAE. 1s2p?P.0D
#fii% PP, LBLUEVT A,
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Hcdefiilt. 1s%28%2p° WETH 5. M5

1s (n=1,01=0) BL2V/T

2s (n=2,01=0) BI2ETF

--------- sEBFOMITMENATEY. L=0,5=0,]=0

2p (n=2,0=1) WZ2ET
ZOEHE. n, HEOEULOWEFIEHFMEFcauivatent electron EFL, &
DIES. IHMOEMETFHHSET 5. 5. 2pBTO 1298 3dEMIITHIES
NTHEEN 1s225%2p3d WhioheT i, pBRFEIETRDEVENT
W, (sEFOBUSEMIATVT. L=0,S=0,]=0 EM&) Zhsd
PEFLABTO LM, HoWIulRERAETEMINATLREMU. s BEN
ENTSREMT 5. (E-T. pEFEAdBTEGSHERE 2 LTOL,
S, JRPUET S, WHERLE

L=1+2=1 (P , 2 (DHE) , 3 (FIE)
EOTEFENS.

S=1 (1 1,r=3, triplet) , Wit S=0 (t{.r=1, singlet)
Ty HiE P, 3D; °F 1P, 1D, 'F ERB,. FEICHUTLESR
ERLUTIEZRDBE, TOER

Ps 1.0y D32 1y F4 325 Py, Dz, F;

He2OBFO LiEOREIUEREOHIT . EF D TEUTLHIBEHHT
Hhif LoEZSoERREFo 2T 2. AT LOp dRETIII L=14+2
=3 {t > THEMIE

IPs i oy SD% a4y TH%pssd PP4% YDy, RS
TR&Eh 5, HEOHHFEORS TUEHERILL

sl 4 P9 (Z LK)

HERIDSE e YRR, BB TOME conieurstion (n LE) %
FEEL . HxE

HECORBEHMAT 15°2s%2p° Po

SENOREAELIE 15%2s%2p7 4S5,.°

TEOBRREEETORO-IHFEA L, PHEREFE L. 1H4F 2210,
offi4 A >EM--THEY., MAEOMI2MEA A v OBELRT.
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wa
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§ 8. EAHTHT 2 EIR s 1ection rutes for radiation
AN IV R ZRGMOEBEBR TIEC 2465, AU LES TS
ZERaRy. ChERREEMticciion ruiee & HD0
(1) B3, NUF g0 (2 L OWES) BT EDS,
FhUBTH Al=%1 FURLGAIAEBLOALEVESZNSTHS,
AU, 2p? RIS 2p3d P 2p3s AGEBTELH. 2p3fR
2p3p OEGIAWEERLZY (F3HLF Lavorte s ruie) o
(2) AJ=%x1 B30 0.
HL. J=0 HmaJ= 0 A3BEhith,
L SHEHEeTH
(3) AL=%x1 &3t 0.
(‘1) AS=1 (?ﬁ?f%iguu:nrtlmwr=25+1 Ei?:i} @
HINSHEE (3),(0) BEEOOL > BEAFOEEEMICH L TR L RS
M., LYSH,. BREAVETHTR{RS Fe ® TiOLS3RE ETIHIRT
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Neutral atems

K
L

Atom K L M N 0 Ground Atom I'-! N 0 P Q

la 2¢2p %s3p3d dsdpdd Gs level . 4f Sespsdsf OGsGpbd Te
H 1 1 5, Agp 47 1
He 2 2 13, Cd 48 o
Li 3 21 5, In 48 21
Be 4 2 2 18, Bn 50 22
B 5 2 21 B Sb 51 23
c 6 2 %22 ap, Te &2 9 4
N 7 2 23 158, 1 53 2 5
0o 8 2 24 P, Xe 54 z 8
F 9 2 28 Py C5 66 — a8 1
Ne 10 2 2 6 '3, Ba &6 = “F 2
Ja 11 2 2 & 1 5, La 57 2 12
Mg 12 2 1w, ©Cs o8 x 1 281 2
Al 13 21 1] Pr 50% 3 a
Bi 14 10 g 2 P, Nd 60 4 2
F 15 2 3 430, Pmal _ & 2
& 16 Necore 2 4 P, Hm BZE @ 2
cl 17 25 ape, Ea 63 & 17 9
Ar 1B 28 By Gd B4 o 7T & 1 2
K 1o 2 26 28 1 a5, Th 65 ., @ 2
ca 20 2 13, Dy 887 10 2
gs 21 1 2 2T, Ho 67 11 !
Ti 22 2 2 3F, Er 68 g 12 2
v 23 18 3 2 ‘Fy Tm 69 5 13 2
Cr 24 5 1 T8, ¥hb 70T 14 b
Mn 25 Acors 5 2 L Lu 717 14 1 2
Fe 26 8 2 'y, Hf 72 14 2 6 2 2
Ca 27 7 2 “Foy Ta 73 = 5 2
Wi 28 B2 F, W '“;1 PR
tu 9 2 246 2610 1 EEN Re 75 = 46422 5 2
Zn 30 g 15, Q= T8 8 2
Ga 31 21 P Ir 77 i002
Go 32 25 2.9 iF, Pt TH g 1
As 33 2 1 50 Aa 76 £ 14 2 610 1
fa 34 2 4 sp, Hg &0 & 2
Br 35 26 b ) TI 81§ 21
Kr 36 z 8 13, Pb az 46432 g 2
b 37 2 26 2610 2 & I 5, Bi 83 2 3
Sr 38 2 15, Po 84 % 24
¥ 3 1 2 Dy At 85 25
Zr 40 2.2 ¥, En B@ 28
Nb 41 36 4 1 °Dy Fr 87 1: 2 610 2 & 1
Ma 42 51 "8, Ra 88 = 2
Te 43 Er cora 5 2 %3y Ac BO 46432 1 %
Ru 44 71 sF, Th 90 2 2
Rh 45 8 1 Fy Pa 91 2 12
Pd 48 10 13, U 82 3 1 2
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Tahle 1. The most intense Fraunhofer lines rom %

< osuen!

Wave- Elqul-‘-'- Wave- Elqul“- Wave- :‘.]1:31'.::.1. ;
length :. ﬁﬂlh Element  length 1?;“1 Element lengih 0 ':mh Element
1A} (m A) (A (m &) (A) im Al
2,795.4 Mgl 3,709.258 577 Fz |? 4077724 43¢ Sc 1
1.502.1 Mgl 1,719.947 1664 Fe 4101748 3,133 Hé .
4 18516 Mep 1.734874 1031 Fe | 4112067 44 Fe IF
3 EELL 5i 3, 737441 1071 Fe | 4141878 466  Fe l
1067.260 663 Fe I? 3,745.574 1,202 Fe I? 4167277 100 Mgl
LIM1E 414 NP 1,748.271 497 Fe 4302040 326 Fe l
42007 2300 Ti Il 1,749.495 1907 Fe I 4226740 1476 Cal,
1147569 146  Cul 3,758.245 1,647 Fe l 4335949 385  Fc !
1.316.639 416 Mel 3,759.299 34 Ti N 4250130 342 Fe I
1414779 BI6 NI 1.761.803 B9 'Fel 4250797 400 Fe I
1431579 492 Nt 3.767.204 B30 Fe I 4753346 391 Cr P
3.440626 1,241 Fe | 3.787.291 512 Fe | 4260436 95 Fel
3441019 634 Fe l 1,795.012 5§47 Fe ! 4371.7714 756 Fe l
1441884 655 Fe | 1.806.718 09 Fe P 43257715 7191 Fe !
3446271 470 Ni 1515851 1,17 Fe I 4,340.475 1.855 Hj
1455467 656  Mi | 1820436 01,712 Fe l 43831557 1008  Fel
VARLAET  T3R M 3625891 1519 Fe l 4404761 3938 TFe
14735457 811 Fe | 15837512 897 Fe 1 4415135 417 Fe I}
1476.712 463 Fe l 1829.165 B7a Mgl 4,528.627 175 Fe 1!
1490.594 B0  Fe | 1832310 1685 Mgl 4554006 159  Da Il
1.492975 B26 NI | 1834113 624  Fe | 47301003 326 Mgl
1407843 726 Fel 1838302 1,920 Mgl 4,861,342 3630 HA.
3,510.027 489 Wi | 1540447 567 Fe ! 4891502 1!  Fel
1515066 I8 B 1.841.054 597 Fe I? 4910514 471 Fe I
3320270 384 Fe | 1,849,877 608 Fe | 4957.611 698  Fe I¥
3.524.536 1,271 Ni 1 1856.381 648  Fe I 5167327 935 Mgl!
1554917 404 Fe ! I859912 1,554 Fe I :5,172.60% 1,25 Mgl
1.558.512 485 Fe 3,878.027 555 Fel 5181619 1,584 Mgl
1,565.306 990  Fe | 1.636.204 920 Fe 1 5.250.216 6 Fe l?
1,566,283 455 Mi | 1.899.719 436 Fe 5.269.550 474 Fe I
3,570.134 1,380 Fe | 1902956 530 Fe I §,028.051 175 Fe 1
3,579.693 488 Cr I 1,905,532 Bi6 S0 1 5528418 293 Mgl
3.581.209 2,144 Fe | 3920269 341 Fe | 5889973 752 Nal(Dy!
3,586.950 532 Fe | 1,922.913 414  Fe 12 5895940 564  MNal(D}-
3,591495 436 Cr | 3,927,933 187 Ee ! g.102,727 135 Cal
1.608.869 1046  Fe 1,930.108 108 Fe | £122.226 222 Cal
3.618.777 1410 Fe | 319313682 20251 Ca I} 6.162.180 122 Ca |
16019400 568 M 1.944.016 488 Al 1 6,302.499 83 Fe I?
31,631.475 1364 Fe 1! 1,961,515 611 Al 6562808 4020 Ha
1647851 910 Fe |} 3068492 15467 Call? g408062 1470  Call
1679931 a4f  Fe I! 4045825 1074 Fe ] B.542.144 1670 Call
3685096 275 Ti 4,063.605 787 Fe I} B.662.170 2600 Call
1,705.577 562 Fe | 4,071.749 723 Fe | 10,810 He |

1
b
]

Alter Moowre, MixsachT, and HouToast (1966].

Blended line.

Magnetic sensitive hine.



Tabhe 3% Tha muoas antense emission lines from the Sun'

Ultravfalel emissiom Fnes lrom the coroma. chrompaphere, and the 4

itian reglan hetween them!

Intersily a1 earil

Wavelengih  Intensily al sanh Wavelengh  Iniensity at enrih Waselengih :
tht lergem ™2 sec™1)  EIEHESH ihy e i fergem-? ety e
2BA.2 1] Fe XV 623 ool MgX 10376 no2s 0 v
Mk 024 He 1| Lys) 6297 0045 Qv 12153 3 H [iLy=r
3350 T8 Fe XVI 104 oot He VIl 1.544.2 ail C v
a7 LT Fe XV WY Qoo a v LSS0 ané Coaw
L[5 oo Mgy 9 ool o 13604 ong ot
45,7 anod Me VIl #13-H15 ool o 1,1t | BA0S an? Hetl
439.3 (113 5 XN 13-911 013 H [[Ly=p L.E57.00 Bl (I |
454 o oy a4 oL c 1.803.0 =R M0
el 1 TikR] Hel 02572 il H 1iLym 1B17.4 o3 5
R matt nigX LR CLOMR [ LHYLD oin Sim
Chremespheric emissian lincs observed during solar celipie’
Tetcgeared Inlegrared Ieisgeared
M . Wavelengl 3 it g Ly 9 Sum

Wankaph ey w30 S e el Blemen N oo Hevan
&) em ™! wge ') k) cm~ Y sier "} [H] em™ ' sler™")
LERS I 1] Ti 1 14350 Pl H 1% 4.B61.342 1632 W L{H
169154 Pl H 1{H1E] 1318502 L.1i1] Mgl 50 367 & Hel
1E9TES 18 H TiHIT] 1ad9.05 381 H I{HE ERLER ALY [+ Mgl
1,701.R6 4] H 1(H1g 191156 18 Call 5E75.65 894 He 1413}
3nier 51 H 1{H15 LA 153 Call E552.800 4,738 H liHz|
ERHE Ty . H 1M 14) L9 10 H 1{He| 1.065.18 118 el
3, 7H1 99 H IHIN 400636 4 He | TAIN95 L3 oo
75008 1533 H IHIY 4077724 74 B I TITITTY 75 ol
1.739.79 k] Ti 4. TaR 459 H [{ME) TI75195 53 ool
3,761.02 L} Tl 4215539 51 S AL E1R3 La ll
177063 116 H 1M 4 116740 p ] Cal L5 1363 il
LI9re0 157 H 1{Ham : _-I..I-i?_.l!'l 13 Se Il LR 13 It 1eris
131961 ] . Ha | 4,340,425 305 H T{Hp 15919 M H 1{rig
AR TR £} Fe I* 447169 (F 1] Hel AESLI4 1181 Ca 1l
LE19.065 n Mgl 451560 1 He | Las501 H H 1My
EEEFALL] EH Mgl 471214 q He | 4,750471 A4 H {rY
Coronsl smistics laes®
Wavelengih  Equivalend widih Wavdeagih  Equivalent widih Wavelength  Bquivalent widih
1hi tm Ab Eleet Ay imh Bl thi 1.: A Elsmcnt
1119 0y Ca Xl 42310 il M XTI &1T4 5 5 FeX

(1] 1] Fg XIH 4.2564 o0 K XI 6018 1.1 Xy
L340 1 ¥ X 43514 ol Caxv §740 ol K X1V
1000 1.1 Ni xvi 44124 al ArXIV 10596 [ 1] FeX v
15418 04 Ni X1 45666 0 Cr X 1AM3 1 Fexl
LT K] 1 or MaX]l 51180 s MEx1 0.034.2 03 MikV
38007 a5 Co x| sy b} Ee 31y L3758 0 EsXIll
ELp R ot Fe X1 54455 ol CaXV 10.792.9 kT Frilll
J9gE + = 0l Cr Xi 551 03 Ar X
4.036.5 (Y] Ca X1 50945 L E ] CaxV

Y Alier Hestenooaen (1965 by permdssion of vhe D, Radel Pabl. Co
! Alicr Drume e, al, (1968} by parmission of the Americen Astrenomécal Sociely and ihe University of Chizago Pre,
? afer AL {1963) by permissian of the Aiklonc Preas—LUniveriny of Landan.
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