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Table 27. The maost intense Fraunhofer lines from the Sun!

we B e B woe. E
length . width Element length width Elemem length widih Elemen
(4) fm A) (A) {m A) (Al (m A}

27954 Mgl 3,708,256 573 Fe ? 4077724 428 Sr BF
2,802.3 Mgll 3719947 1664 Fe | 4,101,748 3133 H4
2H516 Mg 3TMAT 3027 el 4132067 a4 Fe P
24811 5i 31T 10N Fe 4143878 4nd e |l
3067262 663 Fe IF AN A Rt 4167277 00 Mgl
dMie 44 NP 3, T48.271 497 Fel 4202040 326 Fe
J42007 270 Ti I 3749495 1907 Fe | 4226740 1476 Cal
1247569 a6 Cul 3758245 1647 Fe l 4235949 385 Fe IF
3336689 416 Mgl 3,759.299 3 TN 4,250,030 M1 Fe I
1414779 816 Nl 376380 E29  Fe | 42500797 40 Fe I
14335m 492 NP 3767.204 820 Fel 4254348 w3 Cr ¢
1440626 1243 Fel 3,767.891 M2 Fel 4260486 395 Fel
3441019 &M Fel 3795012 547 Fe I? 4270774 756 Fe |
443884 6353 Fel I E06.TIE 09 Fe I 4325775 ™3 Fe I*
1446371 4TD NIl JHI5851 1,272 Fe | 430475 2855 Hy
1458467 656 Wil LEMA3G  1TIZ Fe 4,343,557 L08R Fe I
Jde1667 738 NIl 3B25891 1519 ‘Fel 4404761 B9 Fe |
1475457 622 Fel 3,B27.832 897 Fel 4415135 417 Fe T*
3476712 465 Fe If 3,629,365 874 Mgl 4,528627 275 Fe I?
j490.584  EID  Fel 3EIZMOD 16EF Mgl 4554030 159 Ha i
3492975 Rl6 Nil 1824.233 624 Fe l 4703003 36 Mgl
1497843 T8 Fe l LE3R302 1920 Mgl 4860342 3630 Hp
3510327 489 M 3840447 567 Fel 4891502 32 Fel
3315066 IR NI 3.E41.058 517 Fe I 4920514 471 Fe I*
3520270 381 Fe l 1E49.977 608  Fe | 4957613 696 Fe I*
3534536 12T MiT 3,856,381 648 Fe ] 5067327 835 Mal?
3554937 404 Fe 3859922 1,554 Fel 5172698 1259 Mgl
3558532 485 Fe P 1,878.027 385 Fel 5183619 1584 Mgl
356538 990 Fel 1H86.204 90 Fel 5250.146 62  Fel?
3,566,383 458 Mil Ja0aT1e 436 Fe l 3,269,550 478 Fe I?
L5043 1,380 el 3902956 530 Fel? 5,328,051 375 Feld
3578683 488 Cr 1,905,532 gl 8 1 5528418 293 Mgl
351209 2444 el 3,920,269 M1 Fel SERER973 752 Malimy?t
L386500 531 Fel 3,922.923 414 Fe I? 595940 364 Nal(Dy)
1593405 436  Cr 3,927.913 137 Fel 6102727 135 Cal
16088569 1,046  Fe l 3.930.308 108 Fe | 60223226 222 Cal
16018777 140 Fell 3933682 20,253 CaIl* 6162180 222 Cal
3519400 363 Nl 3944016 488 Al 6,302,499 Bl Fel’
1631475 1,364 Fe P 3,961,535 621 Al l 6562808 4020 Hz
3647851 9w Feo If 3968492 15467 Ca I* BAPED62 1470 Ca i
3672823 448 Fe I 4045825 1174 Fe ,542.144 3670 Ca ll
Iedsd9s 273 T N 4,063.605 787 Fe I? B662.170 2600 Ca ll
35577 62 Fel 4,071,749 723 Fe 10830 He 1

U After Moong, MinagsT, and Hourcast (1966),
* Blended line.
* Magnetic sensilive ling.
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Chapter 9
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LINE ABSORPTION COEFFICIENT
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v=_(V—vVu)/AV=AV/AVp (8)
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=n 12§ s exp(-ay-yv2/Dcosv ydy (1)

fﬁ%r ["I{ﬂr-v) iit—}lﬂ’:f"f :/?”Im;ﬂ}“erl:n: funclion. 1|;35E93]Eifhfl‘*
He aldBFWNEVETHAOT. H(a,v) BT 75— EBEXHT

ady /Joog=Hol{v)+aH (v)+aZHa(v )+ (12)
ZCT

Ho(v)=exp(— v 2)

Hi(v)=—(2/n72){1—2vsexp(—v2) § ¥ exp(td t } (13)

Ha(v)=(1-2v2) exp{—v2)
THYO. Harris ygas ap 1., 108 112 Finn & Mugglestone jgsc, w 1w . 120 251
Hutmer 1gss. mem poA S . 70,1 TREW E>TEBEOR TV S,

(DM S, vOhSWINGRLOE { THRSNOFS5 R EILy ~ v OfEE
THU
H(a,v)®(a/m)exp(—v2) § Z(a2+ y2) dy~exp(—v3) (14)
g, vORZLERTH, HAOFSFRELCy< v oL, D a?
WRTXT
Ha,v)=(a/n)§ Zlexp(=y o)/ ve}(Q+2y/vdy
=(a/n2)(1/v2) (15)
CIRETE S, CheoOlmBROEoEr S8 v .oild. ERMmc()E
(I5)R%@U T
exp(—=v2)=(a/n'"2)U/ v 2)
PofFoh3. TEREDh ARENLEM a/n72=10"2, 1077, 1074 L
TZhERIL v.=(Av/Avp).=2.7, 3.0, 3.2 BE>h 3,
WF T2~ 37 porrLer corE
BB RE =W E T THREASY b LOEBOWERH U TR,
Wogulip 551 3A vy FTOEEEE (10), (14) 6
ay =ag expl—(Av/Avp)} (16)
BL
ao=C(hy/An) Bum(nl2Ayp)? an
DEIEII AT TVBRERMOF 75— HROBBRTH A IV 7 Voassian
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WCi-THY. ZOWEAIRF TI—* A7 00sp1er cor- EFESR. BIRHIIZO
HET. PHREBETSED exp(—v 2)~e =107 (v.~3 D)ECEHCH
Dl EhiONGTCUEELHAESMIIRE, COREVELERSHS LS
licore 2 BT 4 3184, core@fEOMEEIERICEHEICh R 2 X OAR
DR RMUTHAZENERTE S,

WILEHE pameine winG
ChE . BOcoreh ORI L T, EPRROFEFICKE WETFRN
REEECETF I 0RTToLTHSIAEEERECERHT AFEF (v~
3ve) WIERICEN T, BRSBICEEN LMEEL L. (10), (5 LY
ty =aw/(Av)? (18)
ay=Ch v/in) Buns (Faa/ln?) (19)
Y. ThEFEETFORPFROEHETICLSHE. §2. (16)&£<E
UERR-TEY. BEEoinp o wint EPES,

CCTRDLEETERES oy . EROUI (KL Y0 CHAFET
DO¥N. BEET 5.

HETRTHE. EHE2EY - BT 30ES oo 100 ERIBEXHATE
FTH->T, ZOBMHRBTOL I LY —OBMNLEBEREE RO THEEH o
i

Yo =8n% 82y uo/3mc 3 (200
ERDENE, e, mZFhTNWRTORREEECH S, BNFERD E20d
QEURE PRSI, EERENETRILEZ DO

(hv/in)+*Buu*Na
OfEhiz. HHET

(re?/mc)*N
Eiad, ZETNEHHRESU ARG TOR TS 3. mFEERTIRDIC

N=Nuw=Nufun
E->T

(ne?/me)s fan=Ch v/0n)* B

fam=(mec hv/n2e?)Bun
HBWiE

fam=(mc3/8ne2y2)(gn/g.) Ans

=1.499X107 1P A 2( gn/ g o) A (21)
OERILEDS f 2 HAL., ChEED TR ci110tor strensty &5 Do =
DTS L LAERETORNRERESREMEh. LIV, g0 fw BFR
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SN%. ZOFBALT U6), (18) Day WRO LS LSBT 3.
Doppler core :
ay =(n*Ce?/me)(Avp) " fameexp{—(A v /A v )2}
=(n2e?/mc2)(Ann®/AXp) f amrexpi—CAALA AR (22)
Damping wing :
ty =(eru/dnme)s f (A v )2
=(e?rmyAm*Anmec ). £ (A AX)2 (23)
R BAMOPNTE G Z0TES a0 i Doppler core (22) DaieE:
T v=Vn BB Av=0, AA=0 FEIHT
do=(n2e?/meXAvp)tef
=(n'"2e?/me®)(Annl/AAD)s fun
=(n'2e/mNVoVas) s f un
=(n'"2e?/me ) Awe/ Vo)* fon (24)
REEEDbEHTWLE,
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8o EFECTRA Ch. 4

Merging of Balmer lines due to line broadening (Inglis and Teller formula with constants
from [7, 8])
log Ny, = 22.7="7.5log ny,
whera N, ia the electron density in em~3 and ny, is the principal quantum num-
ber of the last resolved line.

Fraofiles of H lines
Hydrogen line profiles are associated with Holtamark broadening which is proportional
to N2, Profiles B(«) of emission or absorption are given for the Balmor lines. The
displacomeants from the line ceniro are

Al = aeFy A =axl2ixlo-tNye A,

Feor each line S{e) is normalized by _[S{u} de = 1. There are sccondary butb not
negligible variations of 8(e) depending on T and gross variations of &, [4, 5, 6].

eed for Balmer lines

@
Ling
0.00 0.01 0.02 0.05 0.10 0.2 0.5 1.0
He 19 11 G 2.4 0.8 0.16 0.016 0.003
Hf 1.8 3.3 5.1 4.0 1.7 0.3a .03 0.005
H 4.5 3.0 3.1 2.4 1.8 0.6 0.08 0.014
H 1.6 1.9 2.0 21 1.0 0.8 012 0.022

[1]4.2. 1, §31; 2, § 32,
[2] B, F, Panter and J. 8. Foater, Proo. foy. See., 162, 5348, 1037,

[3] A, Unsdld, Phys, Sternatmeaphdren, 2od od., p. 308, Springoer, 1053,
[4] H. K. Griem, Plasmo Spectroscopy, p. 447, MeGraw-I01, 1064,

[&] P. Kc%p]t: and H. K. Griem, Phys, Fee., 173, 317, 1008,

[6] C. R. Vidal, Cooper, Smith, J.Q.5.8.7., 11, 263, 1971,

(7] L. H. Aller, Gaseans Nebulue, p. 218, Chapman and Hall, 1958,

[8] L. N. Kurochla and L. B, Maslennikova, Sol. Phye., 11, 33, 1970,

£ 34. Line Broadening

Tha total width I of o speetrum line at half its maximum intensity (the whole—3—
width) may be obtained by ecombining the contributing factors, doppler, eollision,
instrumental, ete. For this purpose it iz convenient to resolve each factor into, (i) a
CGaussian term with half— (1/e) —width g in the intensity cxpression cxp (—29/5%), and
(ii} & Lorents damping term with half— 1 —width 4 in the expression 1/{142%/d?). The
resolution can be made by selecting valuos dfb, dfg, ete. to fit the tabulated Voigt
profiles [1, 2]. b is the whole =} —width of the bropdening factor,
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LINE BROADENING

Voigt prafile parameters [1, 2]

dfb a = djg alb gib? P

0.00 0.000 0.601 0.361 1.064
0.06 0,088 0.568 0.322 1.108
0.10 0.188 0.533 0.284 1.154
0.15 0.302 0.497 0.247 1.201
0.20 0.436 0.450 0.210 1.251
0.25 0.500 0.417 0.174 1.902
0.30 0.807 0.372 0.138 1.354
0.35 1.086 0.322 0.104 1.408
0.40 1.53 0.202 0.069 1.462
0.45 241 0.187 (.035 1.517
(.48 4.1 0.117 0.014 1.548
0.50 o 0.000 0.000 1.571

The method of combining compeonents becomes

b oo (d24+2.80g% +d  (£0.8%)

G = (gi+gi+... " :
Area under intensity eurve (of unit central intensity) = pB (or b for components)

B ~ (D% 28067184 D
D=d4dgt--

Voigt profile width in terma of whole — § — width

87

Ordinates in torms of central ordinate

d
b 09 08 07 08 05 04 03 02 01 005 002 0.0
0.00 038 057 072 0.88 100 115 132 152 1.82 208 2385 2.58
0.06 .39 056 071 086 1.00 116 133 L54¢ 1.87 210 204 511
010 030 056 0.1 085 1.00 110 L3¢ 1.57 1.04 233 308 405
015 038 056 0.1 085 1.00 116 135 1.60 2,02 252 3.61 493
0.20 038 055 071 085 1.00 L16 130 103 212 275 416 &1
026  0.37 055 070 085 1.00 117 138 1.67 2.2¢ 3.02 484 660
030 037 054 060 0.84 1.00 118 1.40 173 237 320 513 1799
0.36 0,38 0.54 0.00 0.84 1.00 119 142 178 251 3.65 580 788
0.40 036 053 0.68 083 100 1,20 145 185 268 3.82 6,07 8.60
045 035 052 0.07 0.8 1,00 1.21 1490 192 2.84 400 653 9.97
0.48 034 051 0.68 082 1.00 121 1.51 197 203 4923 682 8.90
0.50  0.33 050 0.65 0582 1.00 122 L&3 200 3.00 430 T.00 005

When (dfg) and thercfore (d/b) are small, as s normally the case for stellar spostra, the
Voigt profiles are maore suitably expressed [5] in terms of g = (d{g) in the form

Iy = Hylu)+aH,(u) +a Hafu) Fa H (1) b v

where 2 is the spootral shift from the line centre in the same units as o d, ete., 4 =
x/g, I and I, are line intensities at the point @ and a fictitious valus at » = 0, The
actual central intensity is

I, = w\*I,G/pB
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The H function for Voigt profiles

SPECTRA

® Hglu) Hy(u) Hafu) Hy{w)
0.0 + 1.000 —1.128 + 1.000 —0.762
0.2 +0.961 - 1.040 +0.884 —0.637
0.4 + 0.8452 —0.803 4+ 0.580 —0.342
0.6 -+ (LGO3 — 0,486 +0.105 + 0.007
0.8 + 0LG627 —0.168 —0.148 +0.280
1.0 +0.368 =+ 0,080 —0.368 + 0.406
13 +0.237 +0.245 —0.446 + 0,386
J- +0.1408 + L2318 —0.411 +0.280
1.6 + 00773 + (L3160 —0.318 4-0.153
1.8 4-0.0392 + 0,280 —{.215 +0.051
2.0 +0.0183 +-0.232 —0.128 —0.010
2.6 +0.0019 +0.130 —0.022 — 0,036
3.0 +0.0001 +0.070 —0L002 = 0,017
3.5 + 0,0000 +0.0534 —0.0001 — 0.00GE
4.0 0.0000 +0.0382 0.0000 —0.0023
5.0 0.0000 4-0.0241 0.0000 —0.0011
6.0 0.0000 +0.01G5 0.0000 —0.0005
7.0 0.0000 +0.0118 0.0000 —0.0002
B0 0.0000 +0.0080 0.0000 = 0.0002
10.0 0.0000 4 0.0057 0.0000 —0.0001
12.0 0.0000 + 0.0040 0.0000 —0.0000
Gaussion and demping componenta
Fesolving pattern of a perfect spectrograph
g = 0.431 d = 0,14
whera [ is resolving distanee (maximum to first minimum)
Effect of slit width & g = 0.4l s d=10
: A (2RI 12
Thermal doppler broadening g = (-m— d=20
where g is in the wavelength units, and m = atomic masa
Collizion damping g=0 d = 1/2nr
where d is in frequency units and + = mean {reo time between collisions.
Radiation damping g=0 d = yliy

where d is in frequency units and ¢ = damping constant (§ 206).

Classical radiation damping

g=10

where d becomes constant when expressed in A
Holtsmark distribution funetion {8} [6]

g = 3.0

d=5001x10"%4

o = (.61

in units of B. § is the lincar Stark offect displacement of a specirum line eansed by
jonio fields in terms of the displacement due to an ion at mean distance ry =
(3/4w N where N, is the ion density,
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Collision broadening
The frequency change associated with a collision tales the form
Ap = O, fF
where (, is a constant and r the distance from the disturbing particls,
Yea = collision damping conatant = 2/r
mean time batween eollisions
mean relative speed of disturbing particles
{(BET far)(Lfmg + 1 /iy ) )12
n = 4: The gquadratic Stark offect
You = 2f7 = 30 O 12N,
whera N, = electron (or ion) density.
C; = 6.2 x 10~ x displacement in em™* for 100 KV fem feld.
n = B: The van der Waals forees [T]
Yo = 27 = 17 OHSIEN
where Ny = neutral H atom density
g = 0.46 x 10~ AF2

AF? = differenco of upper and lower level values of 72 the mean square
radiug (in atomic units, a3) ;

T
v

25 n B2 w2
T _*21—,9{511 + 1301+ 13F, [8]

Iasin §23, (n*)2 = 18.0 F3{y— ),
{x — W) = energy in eV required to ionize the exeited lovel, ¥ =
ionization stoge,
Numerically
log yg = — 8584 0.40 log AF? 4+ log Np+0.80log T

[1]1 4.9.1, §32; 2, § 33,

[21 J. T, Daviea and J, M, Vanghan, Ap. J., 137, 1302, 1063,

[3] G. I, Finn and D, Mugglestone, AN, 120, 222, 1065,

[4] D. G. Hummer, J.I. L. 4, Report 24, Boulder, 1964,

[6] D, L, Harris, Ap, J., 108, 112, 1048,

| 6] K.-H. Bohm, Stellar Atmospheres, od. Groenstein, p. 88, 131, Chieago, 1981,
[7] A. Unadld, Fhys. Sternntmosphdren, p. 306, Springer, 1955,

[8] B. Warner, M. N., 130, 381, 1967.



AL

0,000
0,005
0.010
0.015
0.020
0,025
0,030
0,035
0.040
0.045

L Db

0.055
0. 060
0.065
0.070
0.075
0. 080
0.085
0. 090
0. 095
0.100
0.105
0.110

{178 1 5
0.120
0.125
0.130
0.135
0.140
0.145

0.150

ay/ oo log oy/ag  ay/ag | logay/og |
| 1.000 0.000 __ (a=0.03) |
|9.292=1 | -3.515-2 |
7.236=1 | -1.405=] | 5.232-2 | -1.281
4-239—1__L:§;l§1-1_ 2.325-2 | -1.633
2.742-1 .L=5+62ﬂ-1 | 1.308-2_ | -1 BR3
1.324-1 | -g.781-1 | 8.371-3 |-2.077
|5.430-2 | .1 265 |5.813-3 |-2.236
1 000-2 L1921 laags | 9izeg
| 5.649-3 | =2.248 | 3.270-3 | -2,485
|1.428-3 |-2.,845 [2.584-3 |-2. 588
5.072-4 l.3.513 |2.093-3 |-2.679
|5,621-5_|-d.250 |1.730-3 |.2.762
| 8.749-6 | -5.058 | 1.453-3 | -2.838
:1.158-5 | -5.936 1,238-3 | -2.907
' 1.304-7 | -6.885  1.068-3 | -2.972
19,301-4 | -3.031
/8,175-4 | -3,088
~ |7.241-4 |-3.140
| |6.459-4  |-3.190
| |5,797-4 |-3.237
, o o I S
| 4.745-4 |-3,324
14.324-4 -3 364
|3.956-4 |-3,403
5.633-4 |-3,440
_13.348-4 |-3.475
'3.096-4  -3.509
12,871-4 _ |-3.542
2.669-4 |-3.574
12.488-4  -3.604
17.325-4  |-3.6%4

u'g!ll:f-n

(a=0.02]

A .lﬂgu\:f.ﬂ:g .

| 3.488-2 | -1.457

1.550-2 | -1.810
8.720-3 | -2.060
5.581-3  -2.253
3.875-3 | -2.412
2.847-3 | -2.546
2.180-3 | -2.662
1.722-3 | -2.764
1.395-3 | -2.855
1,153-3  -2,938
9.688-4  -3.014
8.255-4  -3.083
7.118-4 | -3.148 |
6.201-4 | -3.208
5,450-4 | -3.264 |
4.827-4 @ -3.316
4,306-4 | -3.,366
3.865-4 | -3,413
3.488-4 | -3.457
3.164-4 | -3.500
2,883-4 | -3.540
2.637-4 = -3.579
2.422-4 | -3.616
2.232-4 | -3,651 |
2,064-4 | -3,685
1.914-4 | -3.718
1.780-4 | -3.750
1.659-4 | -3.780
1.550-4 = -31810
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2. WG u1crRo-TORBULENCE
EEOARTOEFLSE. ScOMESo M IEn i R 2> TY

2. flzlr. EFoBETFEE0ER (FE) TlHssh,. TORXEPRETOF
PIE BT uesn rree pate KV SDELEFIZEE L LT, TOESTARY
RO E->TLAEEL AT, HALEHERERTAIENTES, HL. 204
S REENEMAMCAEES Y CERMCTI0EREENL) . $2Ehe0
BEZQLOOEEINET T at randonTH B & Thid. H5EE & RiFOMHE
=t (BECET 392 A o ERBIO & 52) H IV 7 U fcavssian

P(£)=n"1"2§ g eexp{—(& ./ §0)%} (25)
TEHhEBLEI T TZT £IRIEEIUEE wosT PROBABLE TURBULENT
veLocite (wean random velocity) TH 5. COEM £k 3 F 7 7—HiEd.
WV EE D IERAY Zrdhey | 7 S —#aBicEdix h. (6), (10) REFEUELRS
. ZOEE ()N

vo —ve =(vol+ E22=Qk T/ uH+ £02)172 (26)
LHhU, ZTO vo' Y GFROF T7—iRE

Avp=>Avs! =vaevVe fe=(Vu/c)2KT/nH+Ep2) e

AAp=>AAp” =Aas Vo' fe=(RAm/c)@kT/pH+E5° QD
kb 3,

EOAROR—HBAhsRTZERIEFRD 2RORIRIE OV T, Gkl
Yo TEFEuPERSH £dHEROT. BESBOWENISGHMEOF T —
EssREhE, BUEAIC IRy, JESRYERER S TR T, TE S0k
ASETE S, 215G

T=5.438X1012C1/ =1/ 2 H{CA Api /X1 )2 —CA Ap2/ A 2)%) (28)
£,=8.988X102°(A A p/ A )2—1.853X10° T/ 1 (29)

fil1.

Bl T=5700K, a=0.03 UL TFel. 4045.884 0L TV TR
WTHD. fam=0.120 (King OE) 2HL 2. SEIlIDLHED SO (A
— Ama) » HEEIERER 0, BEODOEREL L TOE oy 2EACE-TE
HLTHS (ay /aa) » Doppler core, Damping wing@EEFHid <5,
BFEE R et probasvie speed (2)

vo=(2k T/ H)“2=1.303X10° cm/sec
ML B U SRN{ERE (24)

do=(n1"2e2/me ) Aue/ Vo) foan=5.765X10713
Doppler core .

18



Qy fdg= l.‘\',:{ Ce/vo)lA N/

Damping wing :

ay fao= U Amlvoia/nl2e )AL
Doppler wWidth :

AAo=Amn V 7 c=0.017 58 r

Vve=(AA/AAp)c=2.417

(AAX)e=0.0424

18
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KEOLSREBEORATCEBN (FREHE) $3FEFE. EhEERTE
BT (kR Lo@EEsEEeas. BFETOo 2L —gLld. £0H
Zec W < SEFEM /T suort mawce rorcell Ko TEIEL. &< OBZEOERIY
BoRSENS, ZhEHEMEESS. TEOSFRUIERICHEETS-T. 2
SOREROES. BEEFLFEGTBRE BT TN S, COmEES >
A b owescriill. BEU quasistaticiilE HrRIh 3. (PEmRC SV TR
zUE jeffries : Spectral Line Formation(1968)%£8E Lk,

1. @EHE corLision pawrinc(lmpact JEED

ZhidEE U T#OcorelclIRLTHE Y. ZOKHMIIS 2. OEZAME (84
HE) LTV A: BlE. TO 100K 7on=2/tTEENILHOI
BoTWhe TTT toldRUETHEEE TeHh 556, 5 FERITHEAE

MEAN FLIGHT TIME C&Ds



1. Collisonal damping (Impact approximation)
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Statistical broadening (Quasi-static approximation)
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LINE ABSORPTION COEFFICIENT OF Fe | 4045.8 A

ABCOG1. VOL.30, (KOYAMA: 84.11.26)

AD = .03 . F= ,124 , VC(=LC/DW) = 2,418
T = 5000 K
" M.P. VELOCITY VO = 1.220 Km/s
DOPPLER WIDTH DW = 0.01647 A
C/W BOUNDARY LC = 0.03981 A
LINE CENTER A0 = 6.15658E-13
T = 10000 K
M.P. VELOCITY VO = 1.726 Km/s
DOPPLER WIDTH DW = 0.02329 A
C/W BOUNDARY LC = 0.05630 A o
LLINE CENTER A0 = 4.35336E-13
T = 15000 K
M.P. VELOCITY VO = 2.113 Km/s
DOPPLER WIDTH DW = 0.02852 A
C/W BOUNDARY LC = 0.06895 A
LINE CENTER A0 = 3.5545E-13
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LINE A?SUHPTIDH COEFFICIENT OF Fe [ 4043.8 A
RBCO.GT. VOL.M30. (KOYAMA: 86.05.21)

AD "ﬁm v F= .12 » Voi=Lofow) = 2.418
T = 500

= 1.220 kmis

DGFFLEE WIDTH D = U.ﬂ?ﬁi A
C/W BOUNDERY LE = 0.03981
LINE CENTER AD = &. 15ﬁhﬁE 13
= 1000 "

VELOCITY V0 = 1.726 K/s
DOPRLER WIDTH O = 002329 A
C/W BOUNDARY LC = 0.05630 A
LINE CENTER: AD =& Z5334E-13

= 15000 K
ﬂ F VELOCITY VO =-2.113 Ka/s
DOPPLER WIDTH ﬂ“ = [.0Z852 A
C/W BOUNDARY LD = Q.Dﬁﬁzﬂ A
LINE CENTER AQ = 3.55649E-13




2 S LINE ABSORPTION COEFFICIE
ABCOGZ. VOL.30. (KOYAMA:
AD = .03 . F= .124 . VC(=LC/DW) = 2.418
T = 5000 K
M.P. VELOCITY VO = 1.220 Km/s
DOPPLER WIDTH DW = 0.01647 A
C/W BOUNDARY LC = 0.03981 A
LINE CENTER A0 = 6.15658E-13
T = 10000 K
M.P. VELOCITY V0 = 1.726 Km/s
DOPPLER WIDTH DW = 0.02329 A
C/W BOUNDARY LC = 0.05630 A
LINE CENTER A0 = 4,35336E-13
T = 15000 K
M.P. VELOCITY V0O = 2.113 Km/s5
DOPPLER WIDTH DW = 0.02852 A
C/W BOUNDARY LC = 0.06895 A
LINE CENTER A0 = 3.5545E-13
LOG(A/AD)
S ol e >
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=, e
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