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SERRIM LA Fh AL SR RO F R ETEE R 7 X 10%—3.1 X 10V # F #/cn?®

(W& 1),
F1. EEMT LR Mg I A 4481 A (3d2D—4f7F) IBER T BERIB TS
| N ~
% | SEE T a e R | MR % % f 4
2
T Ne Fo & 7, A ria e s A
B ' Mgllaas1 Mgllaasl *F(?j}? Il‘l_ é& yg MgIlaasl ')'/A
iy A 10%em=2 | kV/em 12;[11;2\7/ A A nﬁ (%én ;gril/,?,g: A
o it | B
1| 34.041.70.7040.05] 63.843.2] 0.406 | 1.540.1 [0.1440.02[ 10.7 | 1.6 | 1.8 | 0.13 | 14
2| 34.041.70.7040.05| 63.8-4£3.2| 0.406 | 1.640.1 [0.1440.02] 11.4 | 1.6 | 1.8 | 0.13 | 14
3| 34.641.700.7240.05| 64.943.2| 0.421 | 1.540.1 [0.1440.02| 10.7 | 1.6 | 1.8 | 0.13 | 14
3 4 35.041.80.734-0.05) 65.64-3.3 0.431 0.14-0.02 L 1.6 | 1.8 | 0.3 |14
5| 35.54:1.8/0.7540.06| 66.643.3| 0.443 | 1.740.1 [0.1640.02 10.6 | 1.7 | 1.9 | 0.14 | 14
6 | 36.841.8/0.794-0.06| 69.0--3.5| 0.476 | 1.94-0.1 [0.184-0.02] 10.6 | 1.8 | 2.0 | 0.15 | 14
7 | 37.241.9/0.8040.06| 69.743.5| 0.486 0.1840.02 1.8 | 2.0 | 0.15 |14
8 | 38.141.9(0.83+0.06| 71.4£3.6] 0.510 | 2.140.1 [0.18+0.02) 11.7 + 1.9 | 2.1 | 0.16 | 13
' 38.8+1.9(0.8540.06] 72.743.6] 0.529 | 2.14-0.1 {0.20-40.02 10.51 1.9 | 2.2 | 0.17 |13
10 | 39.842.000.894-0.07| 74.6+-3.7) 0.557 | 2.340.1 {0.224:0.02 10.5 , 2.0 | 2.3 | 0.17 |13
11 | 40.742.0{0.92-40.07| 76.34+3.8| 0.582 0.224-0.02 2.0 | 2.4 | 018 |13
12 | 43.242.2/1.0040.08] 81.04+4.1] 0.656 | 2.640.1 [0.264-0.02| 10.0 | 2.2 | 2.6 | 0.21 |12
1] 13| 43.3+2.2[1.0040.08] 81.244.1] 0.659 0.26-40.02 2.2 | 2.6 | 0.21 |12
14 | 45.4+2.3/1.084-0.08] 85.14+4.3] 0.725 | 3.040.2 2.4 | 2.8 | 0.23 |12
15 | 45.942.3/1.1040.08| 86.1+4.3| 0.741 | 3.140.2 2.4 | 2.8 | 0.23 |12
16 | 45.942.3/1.104-0.08! 86.144.3] 0.741 | 3.140.2 [0.304-0.02} 10.3 | 2.4 | 2.8 | 0.23 |12
17 | 55.44:2.8/1.4540.111102.945.1] 1.08 | 4.5+0.2 [0.5240.04] 8.9 | 3.6 | 4.3 | 0.3¢ |13
18 | 56.242.8]1.494-0.11[105.4-5.3| 1.11 0.4540.04 3.7 | 4.4 | 0.35 |13
19 | 57.042.9{1.524-0.11]106.945.3] 1.14 | 4.84-0.2 |0.484-0.04 10.0 | 3.8 | 4.5 | 0.36 |13
%) 20 | 60.04:3.01.64240.12{112.6-5.6] 1.27 | 5.04-0.3 [0.4840.04 10.2 | 4.1 | 4.8 | 0.40 |12
21§ 64.943.3(1.84-4-0.14/121.746.1| 1.48 | 6.0+0.3 ‘ 4.6 | 5.4 | 0.46 |12
22 | 64.94:3.3|1.8440.14/121.746.1] 1.48 | 6.440.3 0.6440.04) 10.0 | 4.6 | 5.4 | 0.46 |12
23 | 65.043.311.8540.14/121.94-6.1] 1.49 | 6.040.3 [0.6040.04 10.0 | 4.6 | 5.5 | 0.46 | 12
24 | 69.243.52.034£0.15{129.7+6.5| 1.68 | 7.240.4 5.0 | 6.0 | 0.53 |11
& s 69.243.5{2.0340.15{129.746.5 1.68 | 7.6+40.4 5.0 | 6.0 | 0.53 |11
26 | 74.443.712.2640.17(139.547.0] 1.95 | 8.6-0.4 C 5.6 | 6.7 ] 0.6t |1l
27 | 77.0:4£3.9(2.38£0.18(144.447.2] 2.08 | 8.440.4 [0.8040.04 10.5 5.9 | 7.0 | 0.65 |11
28 | 77.943.912.4240.18(146.14+7.3] 2.13 | 8.840.4 10.86--0.04| 10.2 | 6.0 | 7.2 | 0.67 |11
ul 29 | 82.24+4.102.6340.20(154.14+7.7| 2.38 | 9.2+0.5 6.5 | 7.7 | 0.74 |10
30 | 84.544.2(2.7440.21{158.447.9] 2.51 [10.040.5 6.8 | 8.0 | 0.78 |10
31 | 86.51+4.32.8440.21(162.248.1) 2.63 [10.440.5 [1.00£0.04) 10.4 | 7.0 | 8.3 | 0.82 | 10
32 | 91.744.6(3.1040.23(172.048.6] 2.96 [12.04-0.6 |1.2040.04/ 10.0 | 7.7 | 9.0 | 0.92 |10
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THEE 4D 1E 4F HELLT5 489 em™, E)

W.»u: - W#D = 489 cm—l,
FE(6) 3

(AF|P,|4D) = (4F |P4D) &/ P — m?,
(4F|PlaD)y = — — o \" +R(n, DR(n, | — 1)dr,
#*a/ 4P — 1 S” , ’
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(AV)yx = 1.55 X 107%F} (em™),
G SR Kk dE AR TN Btk 2 Ay [RIBISER A
|Av| — |lail _ 1A

x (4481 & )2
BOAE 4481 A4k, U K351k 1 A A0 T 0k Sk 3% 4.98 cm™, BRI, IS &AI B FbRIED R T 5
FIERETTRLER R

= 4,98 cm™! (Ar = 110&),

(Al)gx = 3.12 X 107°F2 (A), } o
(Av)yg = 1.55 X 107'F3 (ecm™),
EAVE I TR E A iRUES P FLRIEAISCRER, BIE A oc FiHASE
BEMBE(GR 1), i/ A RS B RE gt E R
<—A£Zl£’1 = 4.1 X 107 A/(kv/cm)?,
HARHEIRZEN 2%, R, BONBEEERMBIIRHEDRT S FiILRER A
(ANgw = 4.1 X 107°F2 (A), } (8)
(AV)ggy = 2.0 X 107*F% (em™),

HE 11 AT 0L, 3 AT R AT FT RSERe S5 1A Bt s it AR , B TSk R/ N T
SLUWfE, XBEFEEN, 7rETHNR LS E F = 1.6 F 2R IE Holtsmark /7%
|8, Baranger F1 Mozex™* 2 BT B F-X B T35 00 Bl Ve RIS MR 3 RL R, 713 T
TR, 3% B35 38 3 A, B 1E T Holtsmark %3R3 7GRk %k, ABRIEMTIITE, AN T4
HAERIRTT LR P~ 1.0 Fo, SKHE, S5RREERARM, LA R AR, Rl
R AT AiE AL TS A R 58 A B AR L F TR 2, RO8 bt Bivh R R T 7= i
LN BRI T Gt IR,

I E AT F§ ASLR BRI — 25 kA TP 35 2 R0H e

Av c(e X 0.3 (Av 44
Ci= c(e X 0.3)? (—1—7—2-> = ——(—1—6—ZL . (—F—g-> = 5.0 X 10 %cm?/sec, (9)
e sl PE b s, SR Hp v £ 08 B 8 v T BOR B AR MR srik [ 3 149 30m, %
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A T T T T T T

b — (Tg~Fo M XFA44E [3]) , o -
l _——— } KB (Yﬂp""Fu X RIRE [4]) \0’5,?0// " \:1
10+ gl -0 W02 22 -
] — —HH - A 7 —
07" + ik~
A 08+ /V ﬁ . 4
| &/// - s —
06 Pt :t — A
04} BT ]
Wo«;:://
02k };&“/ E
S
0 ] ] 1 ! i 1
0 0.5 .0 L5 2.0 25 20X 104 (kyfem)

F2 ———

1l MgliA4481 A ByfoRe AFRAEH TR 7 F3 9365, StRANERIB AY e sk

RT3 Sl R IS PR R — N B E « = 0.08; EANHERITHEES R LB T
FEleS O R TR, ERESRE. {8 Griem, Kolb F1 Shen™ (E i IE T3
WG, BB T E08 RS IR E SN B E o« = 0.09, TR BRI
Bk[41, B Hp %L 00 0 i il 805 1, Bt 3Rp g RAOBEIER 11 &, 15338005
Fi R
AX =52 X 1071 A),
3. Mg 11 2 4481A @t EITE
FATRE T % T BE RO SE IR AN Lindholm FERAK B Griem WO LIARKIMET

#R#& Lindholm REEINDIFENELEE M BRI CAGIREIE)
y = 38.8C¥3,'3N,,

v/A =1.16, (10)
A = 33.4C¥°N,,

Seh € R TSRO B N, R TR v BT EE (v = /3K /m) . Lind-
holm EHVRZAR(10) G, JERFIE b T r 8 , ORISR0 R (y oc N¥3) A%, 38
GERAIT 3, ACREALEINE L E 12, FENRNEATHARET =8 X
10° °K 11 15 X 107 °K; SFI/ELEE itk Sohixd 3R A 2 , 7 B 5 om e RO 1 RISk U5
S PRI,

HAE Griem ZEOOIRYY, EMM TIEU RIS, h— AR AR R IR 118
fr s TR 2

I(w) = — %Re[iw — iwy + {a|Pla)]t = % [(0— wy—d) + ], (11)

e
w = ReCar| b, |
i — il o | (12)
BRI AL TR 77 AR R B P IEFNE AL . o B A TN #E &S, 83
B, B - X i e ik BEAR A TR, 49 DR A0S SR B 0 5R BE RIS ZR S R
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_w (= W (F)dF .
) * S“ w? -+ [w—w()—d—(zit->c4F2]2’ )

Kb W(F) RE T 53R MBS, b BB TR RAMEER, ¢ ISR
by VAT
Griem {RE3CHR[16 1R B3 Sol 5 )5 A0 8 38 BE L B A (DA 5

v = 2t 21 + 1-750&(1 - 0.75R>]w, (],4)

A = dia == [d/w + 2.0a(1 — 0.75R) Jw, (15)
SRR E AR a < 0.5F1 R < 0.8, /P o HEF M ERUSTES B, B RER:

<z§> CFy = wa'?; (16)

Z 8 R AW TR FEFR AR M (A, SRR AL b ¥ [’ A AR ELAE A

R = pm/PD — 61/37r1/6€N1/6(kT)—1/2’ (17)
Rep e B FRE, N BEFEEE, T HiEE., QORI Yh TR EE 2. &
# o R BA)E, 7 PAB O SIESFE T R E R E v,

R4l Griem SFEQBRYY, d1, FRETEA S » FARYE (12) 8L, AT E % E, B
RIEAEREAT, TESRMAFE—ERAMTT, RIEIR 5 IR F S &t EiEH,
XIS w [EF Lindholm EEWRTEILLEHE I THZEARAK, ENFIHERTHEZE R F 2 8¢
3, FEMAWFEBERNMA Lindholm MARKITH 20, BE(LOOREH N o fi; 28
R a2 R(7)VHE; b F 1 (14) I EE S R (DB il v WREERAIT £ 3,

N

$ 3 ) Lindholm FELAFAN Griem SSRSERIATAE T Mg 11 A 4481 &

T R T BEFI AR T HOR BB R
mFmEn (@ op| BT@EERE BoO®oE
N, T (#4% Lindholm HIETHED) o R (48 Griem MR HRE I
2w ¥ = 2wrotal
cm—® °K x ]
5% 101 810 1.12 0.14 | 0.61 1.27
1.0 1077 2.23 0.17 | 0.68 2.55
1.0X 10%7 15% 108 2.48 0.14 | 0.50 2.86
1.5 10%7 3.71 0.18 | 0.53 4.41
2.0%10Y 4.95 0.19 | 0.56 5.90
2.5%10% 6.19 0.20 | 0.58 7.41
3.0%107 7.42 0.21 | 0.60 8.72

Mg I1 A 4481 A 2% 55 s e, F- %08 B 55 R AOSC R &5 RN TH B LB TL 1B 12 F1
F1, B 12, FFRTFBEEEN, /N1 X 10 cm™ i, S2IGE5 R Lindholm gt
B, RN B B FEE BRI K, RENRCR, T Griem S3IBHERIA R
faBfhvh, SRR SR MR AR, TEN, ~ 1 X 10Y [em] ™ MEEFFA RS, 1E
N.>1 X 107 [em]7? i, TS AR W N, 693§ KT8 K, 188 Lindholm HRif
1. FEIMERARET R ETER A Griem SEMRASITEN, & F-HifE % ERA Lind-
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holm FEFHFM:ERIDEE BN 513, B —MRICAORETE B0 4 5 i, Rl i ik 55 44 17,
THEN G RS S ASE A, LR b, X BITEM R Lindbolm Hi FRlifE it 58 Al
Rt R AR B R R s T et i R e gt

GEES A 1
EFAEALR AT, b F Ress, [ )
BT g B R A T e, @ M 1
B R W R, e s E oy | 00 1
T, R IS S5 v BRI M E FR SRR g 1 y 30 ‘ j
Ay = o Awg = i <g£>4/3(27‘("4>—1/3 = sor i
2re 2me \w 70k 4
—_ _AZ_ (2,)4/3 <~_3/Q(I>m( 27TC4>—1/3, 6.0} o
2mec \ T m ol |
st o Film 4 ST kL T 69 5 B R R ol o g— ]
B Cy F TR AR By A T - === Lindholn k&
- N 2.0F A — — Griem T
Wes ¢ MHE, EDEH
WAL AL GRS 2or ;ff ?
ALK AL T RS . &
KT B E F % Sk MgITA4481K, % T — 0 S AT I e
15 X 103 °K i}, | Ny ———
Al, (HLF) = 3104 ; B 12 MglIA4481 A B v A FAURE N,

5 A T, SRS FIELIE M
A, (Mg-#F) = 0.25A, 93 T, SRR IR B M B

TR SRS TSN, B8 y = 1.5—12.0A, bl 0L, i T S8Rk R v e Rl
TEHRIR DA, T B 1A B 38 R N B AR Gev T 38 im0 K 3R,

4. 3%F Mg 1 2 44818 ST EATB LA (v/A)

TEAR SIS S RIS B S BE B v FIOTRS AU LI N —H (3R 1 ):

v/ A = 10.4 £ 0.6,

X F1 Lindholm HIBRILER v/A = 1.16 R4A%4A . Baimwreiin 1 Cobennvant®! 35
SHRME T B ERIRE, ITREEIE RN RN v/A = L6, HE Kbl
3, T Mg IL A 4481 ABBEEERT AL I v/ A RAUKARE 116, FRdBME T 8l 3, i)
BN LG v/ A BB AT (3 1) BRI SE00ME, H R EBA R 4raY, AR
BERE Y FBLRE ARG T SEAEARE RN T, SXTFRIR Griem SER9ERIRX v Fl AR
MR TR, AT B RTIELE AT,

AEX —HH 5 b, B R B0 T AR TR, 3 F R BH R K, ddbist 20,

& £ X &
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WIDTH AND SHIFT OF THE Mg 1l 4481A LINE FROM A
PLASMA SOURCE

Cuen Lin-tane Caow TunG-cHING

(Department of Physics, Fudan University)

ABsTRACT

Line profiles and shifts of the MgII 4481 A line (3?D—4°F) were measured for a
range of electron number densities from 7 X 10 to 3.1 X 107 clectrons/c.c. An oscil-
latory condenser discharge was used as a spectroscopic source. Electron-number densities
were determined from measured widths of the Hpg line after addition of water vapour to
the source. Good fit of the experimental contour of Hg with the theoretical contour
based on Griem-Kolb-Shen’s calculation was observed. Experimental shifts toward the
violet were measured to be proportion to the square of the normal microfield. An em-
pirical quadratic Stark effect constant C, = 5.0 X 107" cm*/sec was dctermined from
these data. The widths of the linc profile bear a similar relation with the fields. Ratios
of the width to shift, y/A, were found to remain constant in the range of experimental
conditions studied. The value is y/A = 10.4 +0.6.

Theoretical calculation of the shift of the upper term 4°F due to the quadratic Stark
effect perturbation of 42D term allows one to explain the quadratic dependence on field,
but the values of shift are smaller in comparison with experimental data, indicating an
additional contribution by electrons. The widths of the line have been compared with the
theoretical formula of Lindholm and Griem et al’s approximate formula. Simple esti-
mate shows a better agreement with the latter.



