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© COMPUTES MIE SCATTERING BY a modified Luneburg lens

IMPLICIT DOUBLE PRECISION (A-ByMD#H,0-7)
DIMENSION AN(129),r(128),X(128),Y(128)
DIMENSION
DIMENSION
DIMENSION
DIMENSION
DIMENSION
DIMENSION
DIMENSION
DIMENSION
DIMENSICN

gx(140),9g(140,128)

CTH(361),PI(2,361)

PII=3.1415926536
write(*,100)
100 format (' particle radius in microns=")
read(*,101) a
az=a*a

_flgi_fe&at_(i.&-ﬁ-\
write(*,102) —_—  —

ex0(128),ey0(128),£x0(128),£fy0(128)
ex(140,128),ey(140,128),£fx(140,128),£fy(140,128)

TAM(128),TAQ(128),TAD(128), TAP(128)
TBM(128),TBQ(128),TBD(128),TBP({128)
TEM1 (64),TEMZ (64) , TEM3 (64), TEM4 (64)
TEMS (64) , TEM6 (64) , TEM7 (64) , TEMB (64)

102 format({' magnitude of focal position/a=")
read: (*,101)"F
f2=f*f
f21=£2+1.

write(*,103)

103 FORMAT ('
READ (*,104) MP

104 FORMAT (I8)

MMAX=2**MP # 5 mifacna

MMAX1=MMAX+1 & b} rugieva

ammax=dfloat (mmax)

WRITE(*,105)

105 FORMAT (' WAVELENGTH EXAMINED IN MICRONS=')

READ(*,101) WL
write(*,106)

106 format(' initial angle in degrees="')
read(*,101) agi :
write (*,107)

107 format (' FINAL ANGLE IN DEGREES="')
read(*,101) AGF
NMAX=361
AGDEL= (AGF-AGI) /DFLOAT (NMAX-1)

C
——— DO 200 M=1,MMAX
Lq r (m)=dfloat {m) *a/ammax

200 CONTINUE

rave=.5*r (1)

n(l)=dsgrt{an(l))
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SRP(361),SIP(361),SRM{361),SIM(361),PT(3,361)
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INTEGER MP <=7 FOR 2**MP interfaces="') /
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Twa achive tn i n A midde 5} TUgion m

[in y=f21/f2-rave*rave/ (a2*£2)
a

do 201 m=2,mmax

rave=.5* (r + =
an(m)=£f21/f2-rave*rave/ (a2*£f2)
Egjm)adsqrt(an(m))

201 continue

DO 202 M=1,MMAX

Cc

do 211 n=1,NMAX
th=PII* (agi+agdel*Dfloat (n-1))/180.
CTH(n)=DCOS (th)

SRP(N)=0.
SRM(N)=0.
SIP(N)=0.
SIM(N)=0.
PI(1,N)=0.
PI(2,N)=1.

211 continue

AN (MMAX1) =1. swhrackve [nlix &g Hu 2Ry TUgion

ﬁ; X{(M)=2.*PII*BN (M+1)*R (m) /WL Just swlside intafece ”W/WIH n UG m+j ';((mmm); go-tall, %rt}i—
Y (M)=2.*PII*AN (M) *R (m) /WL sk il -« ‘ i
202 CONTINUE U st ke mfmtt i ugiow Wy parnamlin

in&ﬁ&ﬁﬁ meamnﬂgci AArtiny :mﬁﬁ.n
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QLMAX=2.+x (MMAX)+4.315* (x (MMAX) **,3333)
LMAX=1ifix (SNGL (QLMAX)) . pm"nc\)”t wirtie Doaed v b dolel: \;,'L}Sz, pon e o
lstart=lmax+15 J

—————————— DO 203 M=1,MMAX Sev hawunvﬂﬁ%aLLanm+l

, £%0 (m) =—dtan (x (m) ) c

/ ex(lstart,m)=0.0d+00

/

ey(lstart,m)=0.0d+00

do 215 LL=0,lstart-2 Lias e dwernerennd. RECHRcE
L=lstart-LL '3*/31 = ﬂo ;ﬁ&q:\" ey EL(N) E(‘&)
alx=dfloat (L) /x (m) Har -wz:Lqﬁh»

aly=dfloat (L) /y(m)
ex(L-1,m)=alx-1./(ex(L,m)+alx)
ey(L-1,m)=aly-1./(ey(L,m)+aly)
continue

alx=1./x(m)

aly=1./y(m)
ex0(m)=alx-1./(ex(1l,m)+alx)
eyl (m)=aly-1./(ey(l,m)+aly)

fy0(m)=-dtan({y{m)) )
alx=1./x(m) ‘n /‘:ﬂ: "“;1 ”‘/Pv\fmi:\‘i‘ MU tuAnLoVl 22

hofao

aly=1l./y(m) A e it
fx(1,m)=-alx+1l./(alx-£x0(m)) . iy
fy(l,m)=-aly+1l./(aly-£y0(m))

do 216 L=2,1lmax
alx=dfloat (L)/x (m)
aly=dfloat (L) /y (m)
fx(L,m)=-alx+1l./(alx-fx(L-1,m)
fy(L,m)=-aly+l./{aly-fy(L-1,m) )
continue

CONTINUE

——— do 219 m=2,mmax M = Yugivn Ay

m

]
i

217 continue s ——

218

gg0= dtan{x(m—l))/dtan {y(m))

alx=1./x(m-1) 9./70,, (x) G(x)
aly=1./y(m) s i th Hw m Tuglvn -
gg(l,m)=gg0*(({alx+fx(1l,m-1))/(aly+fy(1l,m))) delng () ” Emb&)

gg(1,m)=gg(l,m)*((aly+tey(l,m))/(alx+ex(1l,m-1)))
do 217 L=2,1lmax

alx=dfloat (L) /x{m-1)

aly=dfloat (L) /y{m)

gg (L, m)=gg(L-1,m)*((alx+fx (L,m-1))/(aly+fy(L,m)))

99 (L,m)=gg(L,m) *((alytey(L,m))/{alx+ex(L,m-1)))

b'gl WpWon b T Cunai by,

e

continue

S "—‘{ »GR-

218

ng——dtan(x(mmax)) :
alx=1./x (mmax) ngﬁli fory XJMA+{w3%hh T
gx (1)=gx0* ( (alx+fx(1,mmax))/(alx+ex(1l,mmax)))
do 218 L=2,1lmax mHamost ke luy wp wond
alx=dfleat (L) /% (mmax)
gx (L)=gx (L-1) * ( (alx+fx (L,mmax) )/ (alx+ex (L, mmax) ) ) 1 DA g
continue

. . S

do 204 L=1,LMAX
g=Dfloat (L)

Q1=0+1.
g2l=2.*qg+1l.
001=021/Q
Q02=01/Q
Q03=021/(0Q*Q1)
—— DO 205 M=1,MMAX ™ - b dnfa e s{mqﬁ—s‘;ouﬂwvg mﬂ&ug\w
TAM (M) =an (m+1) *ey (L, m)-an {m) *ex (L, m) VW;
TAQ(M)=an (m+1)*fy (L, m)-an{m) *fx (L, m) . R syl L . il
TAD (M) =an (m+1) *ey (L, m) —an (m) * £x (L, m) %2 of Aadv wolrfac TM (&) omd TE (k)
JIAP (M)=an (m+1) *fy (L, m) -an (m) *ex (L,m) _ d i
TBM (M) an(m)*ey(L m) - anfm+l)*ex(L m) *2
TBQ (M) =an (m) *fy (L, m)-an (m+1) *£x (L, m) =B
TBD(M)=an (m) *ey(L,m)-an (m+1) *fx (L, m)
TBP (M)=an (m) *fy (L, m) -an (m+1) *ex (L, m) 2
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( 205 CONTINUE
G

o DO 206 J=1,MP J 1 iq,\, 4,'&1 Ll, v tn g :er\.;’;ﬁul-\,\ cijn = :’“TZMH"\\:W Y\WWJ.H”"

Jp2=2%** (MP-J)
ijl=2**(j-1)

——= D0 207 K=1,JP2 K= 2ady pan o) o plibndun tn e Ao
K2=2*K

K21=K2-1

Kk=1F1*k21+1

grat=gg (L, kk)

TEM1 (K) =TAD (K21) *TAM (K2) -TAM (K21) *TAP (K2) *grat
TEM2 (K) =TAQ (K21) *TAD (K2) —~TAP (K21) *TAQ (K2) *grat
TEM3 (K) =TAD (K21) *TAD (K2) ~TAM (K21) *TAQ (K2) *grat
TEM4 (K) =TAQ {K21) *TAM (K2) —-TAP (K21) *TAP (K2) *grat by e Rkl o e floo
TEMS (K) =TBD {K21) *TBM (K2) ~TBM (K21) *TBP (K2) *grat P T ormpliadin tn The newr i
TEM6 (K) =TBQ (K21) *TBD (K2) —~TBP (K21) *TBQ (K2) *grat

TEM7 (K) =TBD {K21) *TBD (K2) ~TBM (K21) *TBQ (K2) *grat
TEMB(K)=TBQ(K21)*TBM(K2)—TBP(KZl)*TBP{K2)*grat

CONTINUE

¢ \T‘N\,{‘_‘,'i.v’\z, V’M ;‘-vy\rp(_.\-*’m gl)m. tn Hae bh{- ,Q:\A.Ht“«

DO 208 K=1,JP2
TAM (K) =TEM1 (K)

TAQ (K) =TEMZ2 (K) trak Hhw manr \»’Vvv\ﬁv{m“}‘m dia fv T st hald. ) The S;D‘I-JJSL p'tﬁv.n-

TAD (K) =TEM3 (K) b

TAP (K) =TEM4 (K) e B R _— ; oy | i
TBM (K) —TEMS5 (K) for e o JW‘$Jw+m Lia . fuae o vouwr hﬂb& ﬂb‘Umm1X}}wcL4 o (n dh,FnL A

et T () iknakiow el He oot hod ¥ fu shaage plaus ietd Hw kd amplifudis

TBD (K) =TEM7 (K)
TBP (K) =TEMS (K)
CONTINUE
CONTINUE
tam(1)=tam(1)*gx (L) - Shﬂ&%,lbtuhmw 1 vwwtrine the dinel »ww@b&uxm
tbm(1l)=tbm(1)*gx (L)

ADEN=TAM (1) *TAM (1) +TAD (1) *TAD (1)

AR=TAM (1) *TAM (1) /ADEN @

AI=-TAM(1)*TAD(1) /ADEN “L

BDEN=TBM (1) *TBM (1) +TBD (1) *TBD (1)

BR=TBM (1) *TBM (1) /BDEN } ]

BI=-TBM (1) *TBD{1) /BDEN

ABRP=0Q3* (AR+BR)

ABIP=0Q3* (AI+BI)

ABRM=0Q3* (AR-BR)

ABIM=0Q0Q3* (AI-BI)

DO 212 N=1,NMAX
TA=Q*CTH (N) *PI (2, N)-Q1*PI (1,N)

PITAP=PI (2,N) +TA

PITAM=PI (2,N)~TA L e o 6 P
SRP(N)=SI£\P(N;+ABRP*PITAP tlealote 3, omd S on T Ty kov ady omgle M
SRM (N) =SRM (N ) +ABRM* PITAM -
SIP(N)=SIP(N)+ABIP*PITAP

SIM(N)=SIM(N)+ABIM*PITAM

TEMP=PT (2, N)

PI (2,N)=Q01*CTH (N) *PI (2,N)-Q02*PI (1, N)

PI (1, N)=TEMP

CONTINUE

CONTINUE

do 213 n=1,NMAX
S1R=.5* (SRP(N)+SRM (N) )
S2R=.5* (SRP(N)-SRM(N))
S1I=.5*(SIP(N)+SIM(N))
S2I=.5* (SIP(N)-SIM(N))
pt{1,n)=S1R*S1R+S1I*S1I
pt(2,n)=S2R*S2R+521*521
pt(3,n)=.5*(pt (1,n)+pt(2,n))
continue

OPEN (UNIT=1, FILE="'OUT.DAT"')
DO 210 N=1,NMAX e g
TH=AGI+AGDEL*DFLOAT (N-1) TS $T8Ua 3 P am%pmi dets,



WRITE{1,998) TH,PT{1,N},PT(2,N),PT(3,N}
998 FORMAT (Fl4.1,3E15.5)
210 CONTINUE

CLOSE (UNIT=1, STATUS="KEEP")
400 continue

end



