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Measurements of Impurity Densities in High Temperature
Plasmas by a Resonance Scattering I.

Makoto HAMAMOTO, Mitsuo MAEDA, Katsunori MURAOKA
and Masanori AKAZAKI

Abstract

For the measurement of the impurity densities or fluxes in a magnetically confined
fusion device, using a resonance scattering method with a tunable laser, the sensitivity
of the method (required laser power, detection limit, resolution of a distribution func-

tion) is estimated.

A model experiment is carried out with a flash lamp-pumped tunable dye las_er and
sodium vapor of known density as scattering target atoms, to examine the sensitivity

and to clarify the problems of the technique.

. & 2 A &

BRA TS5 X ~OREBRRTY 3 & -5 DR
MoBAR, REUEHBEERCALSF X~0BH
ick? MHD REZEDRREN 2. CDld, Rty
ORD, HiEEEELT, EEASAERE V4
—bEL WY 15— (FAr—F2-) OHBREER
IS T 2B OB EhTH 3. ZORROBH T
&, Bk, 73 XOBHHER Z.r OFHEPRHE
ORLFOBMT 2Ry P VREORES S, ERK
ERAITINTELD.

—%, BETNELZLV—¥F X AHRBEAEEZRON
&, OTTETR BIHATT 2 BB D B4 O Ry
A, B, ZRSEEISRETE22. Zokd,
FOEEBNRHRRVPTIELTY, BRES I XvhD
R >V THEICECRELBE LN S LR
Ih3. TTIREANICBNTR, LREEEEZHANT
ISX-B + = s ho#%oRF, 1413y, 74

F A F-FHRTEEIELRRE
*TLERERIERE
R ANV F-EBRTREER

BEFOHE OB, ERNEERE L EBRE
ShY, TINT -2 BARESNIBRBRE>TNS.
ZzCT, EHELR, HARBEAEERRYF X<ho
HABMID, BEN eV BE T TRENEER
fBicdh 5 R0 BRANCER T 2 Bo MER%E RE
L, BEBMZERELT2CEEBNE LATERESE
L. BiREiE, EBorh=s ~BEHL, HEe
TEDORMIEE D 5 0 IF & O —RICHEELHERD
BRD, R LEERMICRIET A CEEBEELTY
3. ZObiid, BAEEEERT 32 KES0UED
EIRIR DD B FAE T O HIRKEIED RHRE, B
B, BETR, fHEosERRHESNSRIEE
8%, TTT, Tho%xELMTED, MND7
Sy vag vTHEGEL—FROE 2EHAEEHIE
&L, BEOEMNMENDEsTLI=Y L (A
Xidgk (Fe) OIRFEIE —L% 2 —4 v PE LK
HIF DB EEEREITIL SEHBEED TS, KR
iF, ZTORBEELT, BT IO RNEROBES
M ORIBESEREIKLPTVF Y va (Na) ot
B D, RAENRE LT - - HIEMELERER OR
ETH2. 2. TR, ZRENRRUZEMRICTT S



— 44

REET2UARAS

®2% W2F B Fn564%

REEEOREABHECHTT 5. 3. T, HWEEL
EAEEEO b vy ~EA L BEORIEE (WEV
—¥oy — BT, HESHFOMERE KON T
FMAEITES. 4. TR, F MY vaks—4 v el
LARRTORRREAEROEREE, ZRER, M
BEoBR IO\ Tl

2. HmEELEFEEYY

Fig. 1(a) wRT k3 ic, BEREAER L—¥kick
DR Lo BEARRE Vo et L, EELRERAL v X
DRDIUEAEE d2 T2, X, WHETEFFX
=BV TE, SERHMYOERALBR TGS 2
Bhig#et DF A (~10ns) TR FRIGERKE (=10
ms) XD+AEODOT, UTommTE, #&EGHE
V NTORTFRGROZEERRT 2.

tt 0, n.
tunabte iz?ur:remg 2% 293
laser light —v
pumping 1B,, pumping |B,, Az
lens Bl |Ax Byl  |An
_ 49
n gy NG

lo} =] (ch

Fig. 1 Concept of a resonance scattering
method; (a) experimental configu-
ration, and energy diagrams of, (b)
a two-level atom and (c¢) a three-
level atom.
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Fig. 2 Energy level diagram for the neutral iron atom. The full lines show

the transitions to be employed in the density measurement.
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Fig. 3 Full half width of a doppler broad-
ening of the neutral iron atom
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laser spectrum for the measure-
ment of distribution function of
the neutral iron atom at a given
temperature.
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