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APPENDAX A

EPSi - Value fn "\C{\Mc\ seewrsty »mem
WRETA = ropellont fec«ﬁu e g foee
BETA - ! " *

sluqs/see
WRERO =  wahal weghk les
MIERO = " mady bluas
LOEER -

| 1.0 ~ | fuat, u'}é«qu( /w'.d«‘AQ ww:t\d'
o Say - \’mwmA f'g;tqh-§ e '
THETA - o,wsf\t. bedwtew Hhanet v{c}ﬁ A\mr\-’bm

?me&\-tum uat Wt - R@F\«sw«' metlod on stademend 227

| \)LF\-M& = NA.‘

NLAHY = >~U‘_‘_ |

N= wo. u;‘ tm'.m&wuh \:%‘x.k r( Ante
U(E), V(T - vebadies o dose = 10 {21
®ED)y MLT) - dwdtmers oo denee s \0(1“\\
MALTY ~ wmaad nx rocker ’lT'“ e = lt:«(j,'n\j
VLAH(E) ,VLAHKE) = Sy i done = 14T
T - bt

KLAM = Ny

NLAH ~ \\,

1~ wdw |

OHELA ~ THETA W RADIANSG



e S OB OVDQP;NAﬂE =L EVY.

| DIMENSTON U(200),V(300), X(300),Ytzoo),MAtzoO),ULAM(zoO) VLAM{200)
o 2 REAL .MA, MZERD
.. 3 100  READ(5,1) C,WZERU,WBETA,COEFF . . .
(74 1 FURMAT(4F20.0) )
5 : 6=32.200 . R ; -
o 6 EPS1=,00002 ' : ' - _
7 BETA=WBETA/G
3 MZERO=WZERD/G -
9 LF(MZERD.LEL0.000) STOP
10 - CAPT=COEFF*MZERQ/BETA
11 - MONE=MZERO-BETA%*CAPT
12 B=MZERO/MONE ‘
13 A=C*ALOG(B)
14 D=2 XGXCHCAPT ,
15 E=~2.%G*MZERQO/BETA |
16 THETA=40.00
17 OMEGA=THETA* (4 .*ATAN(1.00))/180.
18 5 F1={(SIN(OMEGA) J*%3+( (2. #A*~2)/(0+E*A))*(SIN(0MEGA))**2 {{A%%2)
 1/{ExA+D)) .
19 - GMEGA=0OMEGA+0., 08727
20 F2=(STNIOMEGA) 1**3+( (2, *A»’Z)/(U*t*A))r(SIN(DMEGA))**Z ((A**Z)
P ~ 1/(E*A+D)) '
T 21 , [F{FL%F2) 10,1045
22 10 FTHETA-(s[N(UﬁEGA))*r3+((2.*A* 2)/(D+E%A))*(SIN(OMEGA))**2~((A¥*?I

. .- 1/{E*A+D)) ; :
DF=(1. S«SIN(OMruA)+(2 HAKK2)/LD+ERA) )HSIN 2, *OMEGA) -
IF(ABS{DF) JLELEPST) STOP
OMA=OMEGA-FTHETA/DF
IF(A3S{OMA-QMEGA)-EPST) 20,20,15

15 OMEGA=0MA
GG 10 10
20 . THETA=0MA*180. /(4.aATAN(l 00))
‘ : T=0,.,00
=1 -

AA=CHALDG(B) :
BB=C*CAPT*{ALOGI{B)+1.00)
CC=(C*MZERG/BETA)*ALDG(B)
UL=AA%COS(OMAY
VIZAAXSIN(OMAY—GXCAPT
X1={BRB=CC)*COS(OMA)
Yl={(BB~- CC)“S[N(OMA)—G”CAPT*«Z/Z.
R= S)RT(VL*’2+2.aG*Y1)
ULAM1=—(V1+R) /G E .
VLAAL=UL/R*ULAML o »
FLTT=CAPT+{VLI+R1/G ~ T -
Ne=IFIX(FLTT/10.)+2
30 MA(T)=MZERD-BETAXT
. B=MZERQ/MA (1)
AA=C*ALOG (B)
BB=C¥T*(ALOG({B)+1.00) :
CC={C*MZERD/BETA)*ALOG(B) T
U(L)=AA%COS(CMA) ' ' o o
VIT)=AAXSTN(OMA)~G*T
X{I)=(8B~CCI*COS{OMA)
YT =(8B~CCI =S TN{OMA)=GxT%%2/2,
ULAALT)={T-CAPT)=(V1+R)/G
VLA = (UL /R FULAMTT)
35 T=T+10. ,
TTE(TLGE. CAPTIGO TO 40 " N




a T

S

58 GO T0 30
.59 40 M=1 '
690 T=T-10.
- 6l 50 I=T+10. _
( 62 [=1+1
_ 63 60 VI{I)=Vl- s*(r CAPT)
64 XUI)=XL+ULl%(T-CAPT) .
65 V(I =Y1+VLI*{T—CAPT)=0.5%G* (T— CAPT)**Z
66 IF(I.LE.(N=-2)) GO TO 50
61 IF(1.EQ.N) GO TO 70
68 T=FLTT -
69 S I=1+1
70 GO TO 60
71 70 XLAM=—1:000
12 TYLAM=UL/R
73 hRITE(by?S)“NZFRO WBETA,C,CAPT,FLTT,XLAM, YLAM, THETA
T4 75 FDRWAT(/;%(ﬁX,Fl) )2/ 4(5X,ElS NINYZ2)
75 M=M+1 . ..
76 DU 30 I=1,M }
77 X{1)=X{[)/5280. - ‘ .
- 78 Y{1)=Y{11/5280.
_ COMMENT NOTE THAT MA PRINTED OUT IS ACTUALLY THE WEIGHT OF THE PARTICL!
B E) B TF{T.EQ.M) ULAM({I)=ULAML T '
89 IF{I.EQ.M) VLAM{I)=VLAML _
81 IF({1.EQ.M) MA(T)I=MONE S
+ . 82 [F{I.EQ.M) U(TI)=Ul :
83 AT =MALT)I*G
- .~ COMMENT NOTE THAT THE DISTANCES ARE IN MILES.s. ' :
: COMMENT “NOTE M VALUE FOR LAMBDAS U AND V AND THE MASS ARE VALUES AT CA
) 84 80 WRITEL6,85) I,ULAW(I),VLAM([),U(I),V(I) X(1), Y(I),MA(I)
TTTTEST T 85 EORAAT(5X s[5, 712X, EL4, 7)) T
86 . M=M+1 .
81 DO 90 1=M,N ) -
83 XUI)=X(1)/5280.
89 YOI =Y(1)/5230. T
90 90 WRITE(6,95) [,VILY ,X{I),YUI)
TUGLTTTTGS . FORMAT (5K 15448X, 3(2A,t14 ™
92 G TO 190
93 END
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WBETA = Mast h»o/uﬂwf foows rate. 1 /b

RETA = Ty S/u?.s

LoBFE = j, - wu.o,ld' at LWQ\L{/WML\,’[‘ v s b f
CAPT - /ﬁowcmd féu?u,f" Yowe.

%1y~¢m Uty Aaw fore o ﬂaf(LWm wattod o Shlewent, 36
BALT - +twe  tn balliabee "tw.,ju%u\ |

N - b, rj{ «M‘i’th’f. o bavund (W\W\IMMM)

Te done ‘

T st WVIN ST
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. $J03.0900P, NAME=LEVY

1 DIMENSION U(aOO),V(300)vX(BOO)'Y{300).MA(ZOO)vULAM(ZOO),VLAM(ZOO)
s 2 REAL MA K,y MZERO,MONE B
i 3 100 READ(S5,1) K,CyWZERO,WBETA,COEFF
?<~“ 4 1 FORMAT(5E16.0) : ' _
5 J=1 - _ . _ _ -
6 6=32.200 : ' - - ‘
7 EPSI=,00001
8 MZERD=WZERO/G
9 [F(1ZERO.LE.0.000) srfop
10 BETA=WRETA/G
11 ~ CAPT= CbEFF%MZEQU/BETA
12 " MONE=MZERQ-BETAX*CAPT.
13 - A= (BETA%®C/K)*( 1. OO—(MONE/MZERO)*«(K/BETA))
14 B=G/{3ETA-K) < { MONE=MZERD* (MONE/MZERD) ** (K/BETA)) ' ‘
15 S D=0 WZERO/K*(&/(K+BETA)fBETA/(K+BETA)*(MUNE/MZERO)~*(K/BETA+1 00)-
L IMONE/MZERDG)
16 E=G*MZERD*#2/{BETA%(K~ BETA) ) *( 0. 5*(MDNE/1ZERO)*»2 BETA/(BETA+K)x
C 1{MONE/MZERD) k4% { 1, 0+K/BETA) = (K~ BETA)/(Z.N(%ETA+K)))
17 T=300.00
18 5 ETA=1.00-EXP (—K*T/MONE) ‘
19 DELTA= (MONEXG*T/K~ MONE/K*(B+MONE*G/K)“ETA EY/ (D+MONEXA*ETA/K)
20 GMA=ARSIN{(DELTA)
.21 FTl= TAN(UMA)-A#CDS(DMA)%(1.-FTA)/(MONE*G*ETA/K—(A*SIN(OMA)+B)*(l{
' 1ETA)) - , , .
T T+250 .o '
ETA=1.00- FXD(—K%T/MUNF) : I
DELTA= [ANNE*G®T /K= MUNF/K%(B+MGNE*b/K)’ETA r;/(D+M0NE‘ AXETA7RY
OMA=ARS IN(DELTA) .
FT2=TAN{GHMAY~A CDS(OMA)*(1.~ETA)/(WONE*b*ETAIK-(A*SIN(OMA)+B)*(1.
LETA))
[F(ETL%FT2) 10,10,5
23 10 ETA=1.00-EXP(-K*T/MONE)
29 J=J+1
30 1F{J.GE.100) WRITE(G6,12) J
31 12 FORAAT(5X,15,2Xs ' NOT CGNVERuING RAPIDLY')
32 IF{J.GE.L0Q) STNP
33 DELTA= (MUNF*G*T/K—MDNE/K*(B+MONE*G/K)*ETA C)/(D+HONE*A#&TA/K)
34 CMA=ARSIN{(DELTA})
35 FTO=TAN{UMA)—A COS(JMA)“(1.~ETA)/(MDNE°”'FTA/K—(A*SIN(UMA)+B)*(T:
LETA))
36 DTHOT= ((U+MUKE*A*ETA/K)*(MUAt%GvETA/K* B%{1.~ETA) - (MONE#G*T/K-MON
) ! 1/K%(B+MONERG/K)HETA=E) %A% (L. —=ETA) )/ ({D+MONERAXETA/ K)*%2%COS104A))
37 GAMAAA= (MONE*G* ETA/K (A*S[N(OMA)%B)*(I.—ETA))k(SIN(UMA)*DTHDT+K/
IMONE*COS (UMA) ) %A% (L —~ETA) '
33 GAMAAB= (A%COS(JWA)*(l.—ETA))*(G+K/MUNE%(A SIV(OWWT+B)—A*CDS(DWA!~
o N IDTHOT ) %{1.-ETA) :
349 SECOMA=1.00/COSTOMA) '
49 DFTD=(SEC OMA )*%Z*DTHDT+(bAMWAA+GAMMAB)/(NONE*GiCTA/K—(A*SIN(OiA
LB 5 {1 —ETAY Y %%2
o 41 IF(ABS{DFTO) .LELEPSI) STGP
B 42 TNEW=T-FTO/DFTO B
4 43 _IF(A3S{TNEW-T)-EPSI) 20,2015
L 44 15 T=TNEW
G 45 GO TO 10 B
(:),46 20 THETA=CMA®180./ (4, ¥ATAN(1.0007)
47 BALT=T '
48 FLTT=CAPT+BALT _ ~
49 N—I}lX(FLTT/lO.)+2. ;
g BRI e

1=0.00

T



o AL TRTLUD ) WA

) 53 ‘ V1I=A%SIN{OMA) +B
. 5% X1=%C0S (OMA)
.55 P Y1=DXSIN{OMA)+E
56 ULAML==MONE/K*ETA
57 ' VLAML=ULAMLI*UL* (L ~ETA)/ {MONEXG/K*ETA— Vl*(l.—FTA)) E
53 30 MA(T)=MZERQ-BETAXT '
59 A= (BETAXC/K)*L 1.00—(MA{I)/MZERQ)** (K/BETA)) )
60 B=G/(BETA-K)* (MA{ [ )-MZER(* (MA(I)/MZ&RO)**(K/BETA)) o
6l D= C*MZE&O/ﬁ#(K/(K+8LTA)+BFTA/(K+BETA)“(MA(I)/%ZERO)**(K/BETA+1 , 00

1-MA(1)/1ZERD)
62 E= G*HZERO*’Z/(BFTA (K-BETA) ) *(0. 5*(MA(i)/M7FRO)**Z BETA/(BETAiK)*

1(MA(l)/“l[%ﬂ)*“(l.O+K/BtTA)—(K BETA)/(Z *(BFTA+K)))
63 UlT)=A%COS(OMA)

o4 VT =A%STIN(OMA) +8

65 _ X{1)=D*COS(OMA)

66 Y(T)=D*STN(OMAI+E

67 ULAMCL)==1./( (K+BETA)#K) % (MONEXBETA— (K+BETA) 4 MONE*(l.—ETA))*(HDNi

l/MA(I)) <R {K/BETAYFMA(T) %K)
VLUAM{T )=ULAM(T ) *Kx* Ul*(l.—ETA)/(MONE’G*ETA ~K&V1x{l.~ETA))

T=T+10.
IF{T.GE.CAPT) GO TO 40

[=1+1

GO TO 30 . .
TH=1 - ——
"T=T-10., i C

T=7+10.
I=1+1

Ul T SUTHEXP [=K* (T=CAPT) /MONE]
VL) ==MONE*G/K+(VL+MONERG/K )KEXP (=K% [ T~CAPT)/MONE)

XU =X L+UTRMONE7K# T L = EXP(=KE(T=CAPTY7MONEY)

o~}

80 Y{I)=Y1-MONEXG* (T - CAPT)/K+ADNE/K“(VL+MONE G/KY*{1s~—EXP{~ K*(T CAPT]
- L7MONETY) ; —
.81 IF{I.LE.(N=-2)) GU TO 50
82 TOIF(ILEQWLN)Y GO0 TO o
83 . T=FLTT .
T84 I=1+1 “?
35 GO TO 60
86 70 XCAHM==1.000 ,
81 . YLAMSULXEXP [=K%BALT/MUNE ) / (=MONE*G/K*ETA+V 1% { 1.~ETA)) .
88 WRITE(6,y 75) Ry WZEROWBETA,CoCAPT  FLT T, XLAM, YL AM, THETA
59 75 FORMATUAISX ELSaT) 0/ 94 (55X ELS5eT) 2/ 15X9EL5eT477)
T M=M+T1 ' B
: 91 DO 80 I= 1M
o C COVAERT —NOTE THE DISTANCES ARE N M[LES....
92 X(I)=X(1)/5280. ‘
93 YU =Y({1175%5280. o
9% IF(I.EQ.M) ULAM(I)=ULAM1
95T T T TR I EQ LAY VUOAMITYSEVUAMT - “_‘
96 ' IF{T.EQWM) MA{T)=MONE
COMMENT  NOTE™ ™ VALUES FOR CARBDAS U ARD V ARD THE‘JESS*ARE”AT CAPT™
- C COMAENT  NOTE THAT THE MASS IS ACTUALLY THE ViE IGHT OF THE ROCKET
C9TTTTTTUTTTTTTMALTL) = MAL TG T s S e
98 80 ARITE(6,85) l,ULAM([),VLAM(I)yU(I),V(I)yX(I) Y(l) MALT)
9985 T T FORMATIBX YIS TI2X, £14‘7))
100 _ M=M+1 ;
) D090 ITET, N
102 X(I¥=X{1)/5280.
LO3TT T UY(NIEY L) /52807
104 90 _WRITE(6,95)1, U(I),V(I)'X(L),Y(I)
105 95, FORMATUSX 3 15932Xy4(2X,EL4.T7))
... 106 GO_T0_109 e

107 T END



