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A Method of the Asymmetric Abel's Inversion

in Plasma Diagnosis
Tohru MATOBA and Akimasa FUAHASHI

‘Division of Thermonuclear Fusion Research, Tokai, JAERI

(Received August 26, 1975)

In the case of a noncylindrical plasma, axis symmetric
components are drawn from observed projected intensities of
physical quantities, assuming an asymmetric form. And the
radial intensity distribution is determined by Abel's inver=
sion method. The best fitting curve is obtained analytically
from measured values by the least-square'estimation of non-
linear parameters. The cylindrical symmetric Abel's inver-
sion code ( ABELIC ) and the asymmetric Abel's inversion code

( ABELILSENP 2 ) are described.
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ORTRAN O ~=T730801~ (V=05:L=01) COMP |LATICN 75,06.12 P.GE

ApEL ILSENP 2
ABEL INVERSION BY MEANS OF LSENP METHOD
MaX]1MUM NUMBER OF DATA POINTS = 300.N=300

" DEGREE OF HIGHEST POLYNOMIAL = 204MalD.

bouBLE PRECISION Q}CQCCQCOFlCOF“\DDiDN!ERR|R.l(i3\lXScXqulC°FN!Y|
1YYSaYYY )
D[HENS[ON,ﬂl(300)13(12l13)!c(15|20>|cc{12)lCOFC?l)!COFN‘lZ)iER(lZ’
lcFM(EO)1!(300)o‘xs(lzi-XKK(JZ)'XCOFN(lZ’-V(3D°)ll(500)

13 RFAD(511000)N+M

1000 FGRMATC(Z{®)

110
1200

2000

2001

100

210
200

Km2 WM

READC(5+1100) (RC1I Y (T2 o [=1N)

Fo RMAT(12F 6,02

READ(5 1200 X0 DELTAK  XMAX

FORMAT (3F12,0)

WrITE(6+2000) " .
FGRMAT CAML20R+10HINPUT DATASLH 15Xs5C1HY11X+4H1(YI 18X}
WHRITECE+2001)CXCID oY (i o1mleM)
FURMATC(LH +10F12,8) .

CALL LSTSWDLX YN CORILLY '
TE¢ILL.ER.D)GU TO 1

G TO 2

CCFNCL)=COF (2) 7COF (1)

Cull LSTSED (XY N+KsCOFNILL)
1#tILL+E®.0)G0 TO 3

6L TO 2

CuNTINUE

LsENP

1 1T1AL VALUE

Do 100 1=2.M

COFNCLImCOF (2#1=1)/(=3,0#COF(1))
FLRM SUMS DF PARTIAL DIFFARENTIAL AND GENERATE MATRIX C(MyM+l)

Dy 200 1=14M

Do 210 JwleM+l

CC1+0)=0,0

CONT [NVE

Do 220 [#1.N

XxxC1lIm1.0*COFNCL) #X ()

XcOFN(L)=0.0

Yyy=0,0

Xx5¢{12=0,0

Dy 230 Js24M

XSmX(12#XC1)
xxs(J)-tFLOAT(J)-l.O)ItFLOATtJ>-o.5)&((1.0-:5)»05@&1(1.0-:5)+xs-xx
15¢y=122 . L R e

Xxx {JY=Z, 0uxXS(J)

XCOFNCLYRXCOFNCI) # XD wCOFNCI) aXRXCS)

KeOFNCJI o XXX L) #ixX (0

240 YyvaYYY+COFN(J)#XCOFN(D)

250 Ceial)sCCJIsLY+XCOFNC ) #XCOFNIL)

DG 240 JslM
Dy 250 L=lM

240 CCJvM*L1IBClJaMel) =(YYY=Y(]) ) #ACOFNCJ)
220 ConTINVE

Do 300 JmlaM+l
Do 310 [=1.M

310 BrlsJiwClled) . . o L
360 CoNTENUE

CALL DCROUT(MaB+CCr12+13)
Do 320 1wl M

320 COFNCII=COFNCIX+CCCY — © e : R

‘DO TROU TE1WH

1# (DABSCCOFNCIYFoLTo1.0D=00G0 TO 4
Ex¢1)=aCC (1) /COFNCD)

[¢ (ABSCERCID) .GT,1.0E=6)GL TO 5

4 CUNTNJE

400

CONTINUE
WRITEC6+2100) (COFNCLY A [mloM)

2100 FORMAT C1HD 420X+ 2LHCOEFF [CIENTS OF LSENP/31HD«5XEL5, T/ C1H +3X43ELS,

1T
DU 300 [=1WN

S0 Ax(lY®Y{l)/ ¢l 0*COFNCLI#XCID))

Wk ITEL62200)-

2200 FORMAT (1HO+20X«31AVALUE OF CONPENSATED INPuT DATA)

whiTE(B2201)

2261 FORMATCLHO+SX+S¢1HRs 11X 4H1CN) 18X))

WEITECO+2202) (XC1) oAXCT D o lml o N)

2212 FORMATCLHD15CF8, 52X sE14.72/7/)

W1 TEC6+2300)

230 FURMAT(1HO 20X +14HVALUE OF LSENP)

AxmXO

%1% FHFT —~vE&#a - ¥ (ABELILSENP 2)
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T1 Z¢13=0.0
T2 Ni.m0
13 6 va-l.OocoFN(L)oxx
: T4 Xzel,0
{ b X300
i Te . ¥Yyal0,0Q
17 ‘ Dy 600 lm2em
T AzmXX#XX
1y X3wCFLOATC13~1,0)0/CFLOATCII=0,5)# (L 0=X2) u5QRT (1, 0=X2)4X2%X3)
8y 600 YvaYY+2,00COFN{]1) X3
81 YiaYY
82 YymYYRYYX
83 Z(NN+1}mYY
i M By Nr-mMNN+1
85 WEITEC6 12300 AX s YYXKa YN, YY
[T 2301 FURMATCLH 420X #HX.YeELS, 1|5!'5H14AY-515.7'5Xq5HH(l)-£15.7-5K-SHH(
1¥)u=E15.T)
87 XxeXX+DELTAX
" LY Te (XX LE.XMAXIGO TO &
89 CaLl SIMPISC(ZWNNDELTAXSsILLY
9¢ IFCILL.ER,0)60 TO 7
91 WHITEC6+28000 [LL
92 2400 FURMATCLHOW10X,4HILL=]8}
93 G TO 8
94 7 WHITEC6+2401)5
95 znol FGRMAT (LHO 10X 4 2H5=EL5,T)
96 8 CONTINUVE
C. ERROR CALCULATION
i 97 Yys=0.0.
98 RaD.0
99 DUy ToO I=1.N -
100  XxX(13=1,0¢COFNCLI#X (1)
101 Yyy=0.0
102 XxSC1)=0.0
103 Do T10 Jw2.M
10s XseX(l2#XC])
10% XxS (I CFLOAT(JY =103/ CFLOAT (J) =0, 5)%{(],0=X5) #DSQRT (1,0=KS) *+X5#xAX
15¢u=1))
10e ' Kxx (JV = 0nXKS () oo C ;
; 107 XCOFNCJ) wXXX (1) #XXX{J)
; s T10 YYYsYYY+COFNCJ) #XCOFN{ )
i 109 o XYyseyYSeYYYRYYY e o
; 110 700 Rar* (YYY=Y{[))wu2
i 111 ERRmDSWRT (R} /DSORT(YYS)
: 112 Wi ITECH2500)ERR
: 113 2500 FURMATC(LHO.10X.11HRMS ERROR =E13.7)
C AREL INVERSION CALCULATION
114 i WL ITEC(6+2600)
115 2600 FGRMAT(1HO 20X 23HVALUE OF ABEL INVERSION)
116 XxX=XQ
117 tc1)=0.0
s Nn=O
T 119 9 Fie},0
12C Exk=0.0
; 121 DU 800 le2wM
; 122 FlaFlexiexx
: N - 123 8GO FMcl)=1,0=F1
: 124 . Do 810 ImgM
123 810 EIR-EKR‘COFN(l)fFM(l)
12¢ EZR®EXRR(1+COFNC1)#XX)
127 ZCNN+1)wEXRBABS(XX)#3,1415927
128 NihaNN+1 L
129 WRITE{6 1 260L) XX EXRELR
130 2601 FORMATLIN 120X 2HRELS, 713X AHEXRSELS 1 To3XAHEZR®ELS, T}
131 KxaXX+DEL TAX
132 LF XX hLEXMAX)GO TO 9
133 CALL SlHPlS(l-NN-DELTAx-s-lLL)
134 IF¢ILLER, 060 TO 10
135 - ialTE(t-EQou)lLL
L A3 L eoloar e - e
137 10 W TEC(B 240105
138 11 CONTINUE
| 139 2 ConTINGE
! 140 ) ReAD(3+1300)5TP
18} 1300 FORMAT{F12,0}
%2  LF¢STP,LT.0,0060 TO 12
143 Go Yo 13
L 12 S0P
s 145 EtD
! N
! @R kT —~nZ#z— F (ABELILSENP 2) (RTE Dt &)

i
;
|
1
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MKk 75 X~ DB B OBESSH ZERICR - TORMEE LTHIETE 3L &, BAECER
BRI NEBABEESH I hE T — <V EBR UL AL LBELETECLORD S
CEHTAHTH L, CCTRRO 2ODFHER T — FlIzZ g & o,

{1/ ABELIC

TAMH CRAEEAENRICRY SN A BA 3 L RBEY R ICL O FHRICEE TRLES
CBHATE 2, 2HEMROBESOD > TONEBE LB AETHE 5, '
(2 ABELILSENP 2
%ﬁ%wéé%éwowfgﬁﬁﬁwﬁﬁéﬁﬁbf%@%ﬁ%&$2%&%i4?—%ﬁﬁ,
ERICLDBRET 2, TRZBAMICRDECEMTE, LrbRIEERAVRERRR2<E
%Kﬁxc&ﬁfééo@Lmﬁﬁﬁﬁwﬁw&3mm&ﬁmﬁm%ﬁfﬁwf%5%@Tam
ERDRERIIED I, - o

PLEERBGHEEICLZ T —~VEHBIFRRESIEODETLOTRES, ~FVFPLLD

EWFFOF S EBORERELRT ZICRTANEOTHLLEELLNS,

) B

AHEDRER JFT- 2B TORRICH 57 — FRECH - TN -1 bDTHOERLER
PO ER OB, AE BEARUBET S JFT-28L07 3 X <3l 7 v — 7 OEALITE
HitLIT, THERCHD JFT-24BEAhAERBARER U s T 2 EBHNER S v
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SREE AL I AR IR T T NI T — N EBRR U E AL LEE L FEic L Dk 3
CLMTERETH L, T TREDZODOFARB o — FiLE Lo,
(l, ABELIC

(20 ABELILSENP 2

MR 75 X ~DOHEBEORENH L ERITH - TORMEE LTHETX 2 & &, BEEDEMRE

ERVERIEDIL,

CERTE 5, FHERFOBEESDD - TONIFHEE LA EITER 5,
DS B EAIC >N TE BRI CEEARE L TEORBERN 2 R T 1+ 7 — B

AW CHAEESERRIERY O N BT BN LA L D EHBEETELES

E&K&@&ﬁ?éoﬁ@u%ﬁﬁmimécaﬁfé,b@ﬁﬂﬁ%%&ﬁﬂﬁ@ﬁmé(&
BICEHT EHETELZ, BLEAEAESDTIV & FICRREOBCERTELUTE 2B THL

ExtFrod 2 EBOAEEANBE T 3ICIZ LD THLIEEL N B,
. #

PLEIERBR I RIEREIC L 2 7 —~AEBREREESH DU LLTRES, N7V FPLLO

o3
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CERHOEAE LT T,
1968

(1) W.Lochte -Holtgreven

FORFOLER B, AE ®EEQUHET S JFT-28L07 7 X5t lio v — 7 OEMICE
3L

HO LI, TAERCHD JFT- 2B N EEEMNRER U T o RBHUNER v
[N

T PERCEH L E T, BRCAREOZTIRICEBEVAF LR EERAHEDE

W) MR, FEEE, RS, BRR

(20 M.J.Forrest et al.: CLM-R 107 {1970)
(3) A3k, I JAERI-M 4530 (197187 A)

" Plasma Diagnostics " North -Holland Publishing Company.,
JAERI-M 5961
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MR 75 X~ OYMEROBRIEND BT - TORSEL LTHET2 5 L &, REOER
A A BB ST T T ST - A ERR T ENED LEE L AL DR 2
TEMTRETH L, CLTRERD2IODDIARB 2 — FiTF Lo/,

(1l ABELIC

= AW THEESERRIERD oA BA T I EY TN LD SHRICEETRE LIRS
CEATE 2, IEMHOBRESOD - TONERHIELCHAEITHE 5,
(2 ABELILSENP 2
ERHOLBERRODNTEEAFNBHAEEEL TEORBERN2ERET « 7 -
FHECIOVBRET 2, THREIVIMICRH S C EHTE, LEbAEBRACRERK2<E
Emﬁsc&ﬁfgéombﬂﬁﬁﬁﬁ¢ﬁm&émmm&@ﬁw%ﬁfﬁwf%5%éfﬁw
ERVBRIEDI, - o

Ll FIERBR AR £ 2 7 — S EBRFREE S0 ET LN ES, N7V FRLLO

¥ 0D 5 FEOREE LT 2R THETEOTHEEEL SN L,
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ABEDARIL JFT-28BTORRIKET 27— A BB, TN oD TH D ERAIER
OO ER OB, W SEARIL»ETEJFT-285L07 5 X <3HI7 v — 7 ORUICHK
s LEd, $ERICERD JFT- 25 B8 N ERBNKER LD & T 2 RERNERS v
—FOERICEHOLET, REKAFROBTRECHBEO LR RERATESR
KRBOEEELET,
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