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A computer analysis of the closed loop performance of the 
flight sensor was performed on 15 September. This analysis was 
necessary; since the curves generated for Figure 4 of TP 2365522, 
the acceptance test at LaCoste and Romberg,~ were based upon nominal 
sen~o~ parameters and the allowable tolerances on the parameters 
were not included. Therefore, the test results showed the flight sensor to be 
out-of-tolerance with respect to Figure 4. Using the computer analysis 
with the measured sensor parameters, Figure 4 was revised accordingly 
and the flight sensor was found to be within tolerance. 

The nominal plate spacing used in the curve was 508 microns. The 
actual sensor was 520 microns (Specification is 530 microns maximum). 
Attached are the results, attachments 4 and 5, and program, attachments 
1, 2, 3 and 6, for the computer run that includes the actual sensor 
parameters of i) plate spacing and ii) stop to stop beam deflection. The 
two curves, attachments 4 and 5, show the upper limit and lower limit 
for the acceptance curve of Figure 4 based on these parameters. 
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PAR AM 
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PAR AM 
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PAR AM 
PAR AM 
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PAR AM 

****~uNTI~UOUS SYSTEM MODELI~G PROGRAM**** 

***PROBLtM INPLT STATEMENTS*•* 

UINIT=O.,OcLG~l.E-6 

KAMP=l7S5 
VSAT=l4. 
ERRX=O. 
Sl=( 1.40, 1.66, 2. 34) 
MASS= .. 0 225 
MRATIO -=1. 
OR=1.37 
KlNT-=.02 
PRD=lO. 
fRE:Q= 3.300 

E? S= 8. 8 5E -12 
AREA=2. E-4 
CS TRAY= 30.(~ 12 

vosc =. 5 
DNOT=. 5 20E- 3 
VNOT-=6.4 
RLOAC=5 .E6 

EfA=l.45 
CNOT=EPS*ARcA/DNOT 

OMEGA=2*3.14159*FREQ 
KS1=2*0MEGA*RLOAO*CNOT 
KS2=CMEGA*RLOAO*l2.*CNOl+CSTRAY) 
KS3=SQRT(l.+KS2**2) 

KS=K ~1*1:: TA/KS3 
KOEMOD=Z./3.14159 
PHI=ATAN(l./K$2) 
A=(2.*CNOT*ETA**2)/0NOT**2 
KNl=ll.-KS*COS(PHI))*VOSC**2 
KN=.5*A*lKN1+2.*VNOT**2) 
KA~2.*CNOT*VNOT*ETA/DNOT 

S2=2*3.J4159/(PRO*SQRT(MRATI0)) 
K E X= 1 • IS 2 * * 2 
K XS= K S*VO SC /DNO T 
K XP= KXS*KAMP 
KXU= KXP*KOEMOD 
KXIN T=KXD*KINT 
KED= KEX*KXD 
KE IN T=KEX*KXINT 

KINTFO=KA/MASS/OR 
KLOOP=KI:l~T*KINTFO 
I KLU OP= 1. /KLOOP 
IKEINT=1./KINTFD 
IKXINT=IKEINT/KEX 
IKSINT=IKXINT/KXS 
IKPINT=IKSINT/KAMP 
!KOINT=IKPINT/KDEMOD 
FRMUMG =5.22E-3,TIDOMG =2.44E-6 

$XO=l.E-7*r~XD 
SN 0= l.t:-lO*KXU 
SXP= l.E-7*KXP 
SNP:l.E-lO*KXP 
SXS=l.E-7*KXS 
SNS=l.E-lO*KXS 
FRMXI=8.E-8*IKEINT 
FRMNI:e.E-ll*lKEINT 
FRMXO=FRMXI*FRMOMG /KINT 
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DYNAM 

PRIJCEO 
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FRMND=FRMNI*FRMOMG /KINT 
FRMXP=FRMXO/KUEMOD 
fRMNP=FRMNO/KOEMOD 
FRMXS=F RMXP /KAMP 
FRMNS=FRM~P/KAMP 

fRI-1 XX=F RM X S/ KX S 
FRMNX=FRMNS/KXS 

TIOXI=2.SE-t*lKEINT 
TIUNI=(.E-8*IKEINT 
TIDXO=TIOXI*S~RT(TIOlMG **2+.0004**2)/KINT 
TIONO=TIDNI*SQRTCTIOOMG **2+.0004**2)/KINT 
TIOXP=TIOXO/KOtMUO 
TIONP=TIONO/KOtMOO 
f IDXS= TlOXP/KAMP 
T iONS= TIDNP/KAMP 
T !OXX= T IOXS/KXS 
T WNX= T IONS/KXS 

ATIOXO=ATIOXI*SQRT(TIOCMG **2+.0004**21/KINT 
ATlDND=ATIONI*S~RT(TIOGMG **2+.0004**2)/KINT 
AT!DXP=ATIOXO/KUEMOO 
AlI ONP= A TI ON 0/KDE MOD 
ATIOXS=ATIOXP/KAMP 
ATIDNS=ATIDNP/KAMP 
ATIOXX=ATIOXS/KXS 
AT I ON X= AT I ON S/ K X S 
XINIT=OELG*( l.+ERRX)/OR/$2**2 

XX=X*KS*vOSC*KAMP/DNOT 
UP0=8LK(XX,XXABS, LEG,SHI,KOEMOD) 
XXABS=ABSC XX) 
lf(XXABS-5. ) 1,1,2 
UPD=XX*KOEMOO 
GO TO 3 
Lf.G=SQIHC XX**2-5. **2) 
SHI=ATAN( 5 ./LEG) 
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UPD=XX*KDEMOU*(l.-COS(SHl))+5 • *ll.-(2./3.14159)*SHI) 
3 

END PRO 
CONTINUE 

UPDN=LIMITC-vSAT,vSAT,UPO) 
U l.J= K I N T *UP 0 N 

UUU=INTGRL(LINIT,Lul 
U=LIMITC-VSAT,VSAT,UUU) 

UNORM-=U*KA/(MASS*DELG) 
FEEO=(KA*U-X*KN-A*X*U**2)/(MASS*DR) 

ERROR=DELG/DR-fEEO 
DX=ERROR-2.*Sl*S2*D-S2*S2*X 
OXX= INTGRL( C. ,OX) 

PRUCED O=CLK(X,O~X) 
IF (ABS(X}-.50f.-4) 6,7,7 

6 O=DX X 
GO TU 15 

7 I F C X- • ~ 0 E- 4 ) ll , 8 , 8 
8 l F ( 0 XX • 9 t 9 t 1 0 
9 0-=0XX 

10 

11 
12 
15 

GO TO 15 
D=O 
GO TO 1~ 
IF ( OXX) 
D""OXX 
CONTINUE 

10tl2,ll 

ENOPRO 
XXX=INTGRL(XINIT,D) 



ATM lU~I:S 

x~LIMIT&-.50E-4,.50E-4,XXX) 
. '"' .. V=OEBUGCl,O.) . 

CUTPUT 
CNOT 
K DEMQO 
I<EINT 
SXP 
FRMNC 
f IDNO 
~ T I CNS 
J 

. TIMER DELT=95,FINTIM=lOO,PROEL•2.,0UTOEL=2. 
ABSERR UUU=l.E-4eOXX=l.E-lO,XXX=l.E-9 
RELERR UUU=l.E-3,0XX=l.E-3eXXX=l.E-3 
PRTPLT UNORM 
lABEL GRAV XSTEP RESP EARTH OPER DELG=lOO UGALS,T=lO, 
METHOD RKS 
END 
RESET PRTPLT 
RESET RANGE 
RESET lABEL 
PAR AM P R 0 = 9, S 1 = ( l • 2 6 , l • 6 8 , 2 • 1 ) 
LABEL GRAV XSTEP RESP EARTH OPER DELG=l00UGALS,T=9 
PRTPl T UNORM 
END 
RESET PR TPL T 
RESET RANGE 
RESET LABEL 
PARAM PR0=8,Sl=(l.lrle49 1 1.87) 
PRTPLT UNORM 
LABEl GRAV XSTEP RfSP EARTH OPER DELG=lOO UGALS,T =8. 
END 
Rt:SET PRTPLT 
RESET RANGE 
RESET lABEL 
PARAM PR0=8.5,Sl=( 1.54,1.19el.97) 
PRTPLT UNURM 
LA6EL GRAV XSTEP RESP EARTH OPER OELG=lOO UGALS,T=8.5 
END 
RESET PRTPLT 
RESET RANGE 
RESET lAS EL 
PARAM PR0=9.5, Sl=C 1.33,1.77,2.22) 
LABEL GRAV XSTEP RESP EARTH OPER OELG=lOO UGALS,T=9.5 
PRTPLT UNORM 
END 
STOP 

VARIABLE SEQUENCE 
OMEGA KS2 PHI 
K XS KXP K XO 
KLUOP IKLOOP IKEINT 
SNP SXS SNS 
FRMNP FRMNS FRMNX 
TIONP TIDNS TIONX 
AT I ONX X IN lT X 
fEfO ERROR OX 

KS3 
S2 
IKX IN T 
FRMXI 
TIOXI 
A TID XO 
XX 
DXX 

KSl 
KEX 
IKSINT 
FRMXO 
TIOXD 
A Tl 0 XP 
UPO 
XXX 

KS 
KED 
lKPINT 
FRMXP 
TIOXP 
A Tl OX S 
UPON 
UNORM 

KNl 
KA 
I KD INT 
FRMXS 
TIDXS 
A TIUXX 
uu 
y 

A 
KINTFO 
sxu 
FRMXX 
TlOXX 
ATIDNO 
uuu 

KN 
KX INf 
SNO 
FRMNI 
T I ONI 
ATIDNP 
0 

PARAMETERS NOT INPUT OR OUTPUTS NOT AVAILABLE TC SORT SECTlUN***SET TO ZERu*** 
ATIDXl. ATIONI XXABS lEG SHl 

OUTPUTS INPUTS PARAMS INTEGS + MEM BLKS FORTRAN DATA COS 
62{500! 192U400t 34C400J 3+ 0= 3(300) 97(600) 55 

ENOJOB 

.,._,._ -
PARA~ U!NIT~a.,DELG•l.E-6 
PMlAM KAMP• 1785 
PARAM VSAT=l4. 



. T ir.f 
o. a . ·-·· . 
2. Q{)QOE 00 .. 
4eOOOOE 00 
/(<~.qoooe oo 

JQOE 00 
... JO COE 01 
1. 20QOE C1 
l.40QOE 01 
l.6000E 01 
t. aoooe 01 
2. oocoe 01 
2.2000€ 01 
z • .r.oooe 01 
2.6000E Cl 
2 .aoooe 01 
J,.OOOOE 01 
3.ZOOOE 01 
J.<tOQOE 01 
3.6oooe 01 
3. eoooe 01 
.tt.OOOOE 01 
,..._ 2000E 01 

. 4. <tOOOE 01 
4 .oOCOE 01 
4 .. 8000E 01 
5.0000t Ol 
5.2000E 01 
~ 4000E 01 

J OOE 01 
... oooe 01 

6.0000E 01 
6.20COE 01 
6 • 4000E 01 
6.6000E 01 
6. BOOOE 01 
7.0000E 01 
1. 2000E 01 
1.4000E 01 
7.oOOOE 01 
1. aoooe 01 
a .ooooe 01 
8. 2000£: 01 
8.4000E 01 
8.6000t: 01 
s.aoooe 01 
9.0000E 01 
9.2000E 01 
9.4000E 01 
9.6000E 01 
.9. 8000E 01 
l. 0000 E OZ 

R E S E T PR T P L T 
~ESET RANGE 

MINIMUM 
o.o 

UNOR.M 
Sl 

'VERSUS T l ME 
~ 2.3400E 00 

.MAXIMUM 
l.l061E 0 

1 . UNORM 
o.o 
l.l47lf-Ol 
2. 3127E-CJ1 
3. 4617E-Ol 
4.5651E-Cl 
5.60C7E-01 
6.5530E-Ol 
7.4ll6E-01 
8.l715E-01 
a. 8306E-01 
9.3906E-01 
9.8556E-Ol 
l.0231E 00 
l.0525E 00 
l.0746E 00 _ 
l.0901E 00 
l.0999E OC 
!.1050E 00 
lel06lt 00 
1.1039E 00 
l.0993E 00 
1.0928E 00 
l.OB50E OC 
l.07t3E 00 
l.0672E 00 
l.0581E 00 
J..0491E 00 
l.0405E 00 
!.03Z6E 00 
l.OZ53E 00 
l.Ol87E 00 
t.0129E 00 
l.OOBOE 00 
l.0038E 00 
l.(l003E CO 
9.9751E-Cl 
9.9535E-01 
9 .9376E-01 
9.9Z67E-Ol 
9.9ZOOE-Ol 
9.9169E-Ol 
9.9168E-Ol 
9.9190E-Ol 
9.9Z31E-Ol 
9. 9285E-Ol 
9.9349E-Cl 
9.94l8E-Ol 
9.9490E-01 
9 .9562E-Ol 
9 .9632E-O 1 
9 .9o9SE-Ol 

I 

({) + 
-----_+ __ ....,_ .... ___ ... -+ 

---------------+ 
--------------------+ 
--------~----------------+ 
-------------~--------------+ ---------------------------------+ 
---~~----------------------~-------· ---------------------------------------+ 
---~-----------------~--------------------+ --------------------------------------------+ 
----------------------------------------------+ -----------------------------------------------+ 
------------~-----------------------------------+ -------------------------------------------------+ ---------.... ----------------·----------------------+ 
--~----------------------------------------------+ 
----------------------~--------------------------· -------------------------------------------------+ -------------------------------------------------+ 
-------------------------~-----------------------+ 
-------------------------------------------------· ------------------------------------------------+ 
----------------------------------------------~-+ -----------------------------------------------+ 
------------------------~----------------------· 
------------------~----------------------------+ -------------------------------------------------·+ 
----------------------------------------------+ ----------------------------------------------+ ---------------------------------------------+ 
----~----------------------------------------+ ---------------------------------------------+ ---------------------------------------------+ ---------------------------------------------+ 
--~-----------------------------------------+ --------------------------------------------+ 
---~--------------------------------~-------+ --------------------------------------------+ 
--~-----------------------------------------+ --------------------------------------------+ 
--------------------------------------------+ --------------------------------------------+ --------------------------------------------+ --------------------------------------------+ 
------------------~-------------------------+ 
--~-----------------------------------------+ 
-~--~-~---~---------------~------------------+ 
---~----------------------------------------+ 
-~-------------------------------------------+ 

R t lASEL 
FA j PR0=9,Sl=( 1.26.1.68.~.1) 
lA'fftL GRA\1 X STEP H. ESP EARTH QPER 
PRTPLT UNORM 

OELG=lOOUGAlStT•9 

ENO 



-
JlME 
.o 
,oocoeoo 
,QJH~Qf; 00 
·1 f 00 
.t.. ... e oo 
• OOCOE 01 
.20COE Ol 
.. 4000E 01 
.6000E 01 
.. soooe 01 
.oocoe 01 
.2000E 01 
• 4000E 01 __ 
.6000E 01 
• SOOOE 01 
.OOOOE 01 
.zocoe 01 
.4000E 01 
.6000EOl 
.soooe .Ol 
.OOCOE 01 
.~0 COE 01 
• 40COE 01 
.60COE 01 
.BOOOE 01 
"OOOOf: 0 l 
.200Qf 01 
'•: E 01 
•l ,(:_, 01 . 
• 8000 E 01 

,,OOOOE 01 
.2000E 01 
.~OOOE. 01 
.,6000E 01 
• 8000f 01 
·.c;oooe 01 
.zoooe 01 
'• 4000E 01 
e4000E 01 
'• 8000E 0 l 
• ooooe 01 
.200QE 01 

·• 4000E 01 
.6000E 01 
.soooE 01 
.OOOOE. 01 

'• 2000E 01 
le40QQf 01. 
'•6000E 01 
'· 6000f 01 
.• ooooE. oz. 

, . .. ~· ...,, -·~ "'"'~-

MINIMUM 
o.o 

. UI'\ORM 
Sl 

VERSUS TIME 
= l.lOOOE 00 

MAX lHUH 
9 .9663E-Ol 

I UNORM 
o.o 
7.3743E-C2 
l.49COE-01 
2.2210E-Cl 
2 .9091E-O 1 
3 • 5461E-O 1 
4.l308E-01 
4.6648E-01 
5.1515E-Cl 
5.5944E-Ol 
5.9971E-Ol 
6e31J32E-Ol 
6,6S58E-01 
6.<;qalE-01 
1e2727E-Ol 

. 7 ,5222E-01 
7. 7489E-Ol 
7 ~9549E-<H 
8 .!420E-O l 
s. ::nzoe-01 
8o4b64E-Ol 
8o6068E-Ol 
8. 7 342 E-01 
8.B500E-Ol 
8.9553E-Cl 
9, G 5C8 E-O 1 
9 .l377E-01 
9 • 2166E-Ol 
9 • 2883E-Ol 
r.J.3534E-Ol 
9. 4125E-O 1 
9 • tt 663 E- 0 1 
9.5l51E-C1 
9. 5595 E-01 
9.5998f-01 
9.6364E-Ol 
9 .6697E-O 1 
9.6999E-Ol 
9. 7274E-01 
9. 7S2JE-Ol 
9.1150E-Ol 
9. 7955E-01 
9 .Bl43E-Ol 
9.8.312E-Ol 
9.8467E-Ol 
9.S6C7E-Ol 
9.8135E-Ol 
9 .8850E-01 
9.8'955E-Ol 
9,9051E-Ol 
9, 9138E-01 

I 

e6 + 
---+ 
------+ 
-----------+ _..... ___________ . 
-----------------+ 
--~-----------------+ -----------------------+ -------------------------+ ----------------------------+ 
--~--~------------------------+ -------------------------------+ ---------------------------------+ -----------------------------------+ 
-------------~---------------------+ -------------------------------------+ 
--~-----------------------------------+ ---------------------------------------+ 
-----~--------------·--------------~----+ -----------------------------------------+ 
------------------------------------------+ -------------------------------------------+ -------------------------------------------+ --------------------------------------------+ --------------------------------------------+ ---------------------------------------------+ ---------------------------------------------+ ----------------------------------------------+ ----------------------------------------------+ ----------------------------------------------+ -----------------------------------------------+ -----------------------------------------------+ -----------------------------------------------+ -----------------------------------------------+ ------------------------------------------------+ ------------------------------------------------+ 
-------~-~---------------~----------------------+ 
---~-~------------------------------------------+ 
----~---~---------------------------------------+ ------------------------------------------------+ 
------~-------------~----------------------------+ -------------------------------------------------· 
--------~----------------------------------------+ -------------------------------------------------+ 
-------~-----------------------------------------+ -------------------------------------------------+ -------------------------------------------------+ 
---------·--------------------------------------- + 
-----~-------------------------------------------+ -------------------------------------------------+ 
------~~~-------~--------------------------------+ 

RfSP EARTH OPER DELG•lOO UGALStT =8. PAGE l 

tH'iiORM 

MINIMUM 
o.o. 

l 

U~ORM VERSUS TIME 
Sl = l.4900E 00 

. MAXIMUM 
9.,9663E-Ol 

1 



L 
\ ~ 
i 1 

d 
l ,,j 

fj 
1! 

i 

' ·l 
l 

-i 
tl 
,I 
:J 

l''l I l-

1 
\ 

f! 

J 

I 

i.A'uN = ... ~~'t.<t-iJl Ll = IJ.O 
ERRCR = 8.1335E-07 X = 1.18.33€-06 

Cf.BUG OUTPUT K f:EP= 1 
f HH; "' 

OR I ABLE 
UNORM 

o.o 

MINIMUM 
o.o 

O£l T "' 
UUTDEL= 
uu = 
ZZCCC3= 
VSAT = 
MRA TlO= 
FREQ = 
vosc = 
ETA "' 
A Tl ON I= 
CNOT : 

KS3 = 
A = 
S2 = 
KXO = 
KINTFO= 
IKXINT= 
sxo = 
sxs = 
FRMXO = 
FRMXS = 
TIDXI = 
T IOXP = 
TIDXX = 
ATIOXP= 
AT IDXX= 
UPON = 
ERRIJR = 

11 ME 
o.o 

.2.GiJOOE 00 
2.coooe co 
6.7G85E-03 
o.o 
l.4COOE 01 
l.OOOCE 00 
3. 3000E 03 
s.roooe-01 
1. 450CE 00 
o.o 
3.4039E-12 
3.S44BE 00 
5.2S34E-05 
7. S54CE-01 
2.B346E 05 
3.9414E-06 
1.5651E 05 
Z.8346E-02 
2.4944E-C5 
5.2977E-03 
4.6619E-06 
6.3430E-Ol 
1.9927E-02 
4.4755E-C8 
o.o 
c.o 
3.3542E-Ol 
e. tnsE-C7 

MAXIMUM 
9. 9663E-Ol 

DELHIN= l.OOOOE-05 
uuu = o.o 
ox = 8.3423E-08 
XINIT = 1.1833E-06 
ER.RX .. o.o 
OR "' l.3700E 00 
EPS = B.BS:JlE-12 
or.cr = s.zoooE-04 
FRMCHG= 5.UOOE-03 
XXABS = 5.Z6eBE-Ql 
OMEGA = 2.0734E 04 
I<S = 2.5942E-Ol 
KNl = l.e726E-Ol 
KEX = 1.62llE 00 
KXINT = 5.6692E 03 
KlOOP = 3.6223E-02 
IKSINT= 6.2742E 02 
SND = z.e346E-05 
SNS "' 2.4944E-Oe 
FRHNO = 5 .2977E-06 
FRMNS -= 4.6619E-09 
TIDNI = 5.0744E-C3 
TIDNP = 1.5~4ZE-O't 
TIDNX = 3.5804E-10 
A TIDNP= o.o 
All ONX= o.o 
u = :J.o 
X "' l.lBHE-06 

Tl ME 
l.OQOOE 02 

GRAV XSTEP RESP ~ARTH OPER OELG=lOO LGALS,T =B. 

TIME 
o.o 
2.COCOE 00 
't,OOCOE 00 
6.C:>OOE 00 
e.cocoE oo 
l.OOCOE 01 
l.ZOCOE 01 
1.4COOE 01 
1.60COE Ol 
1. A~'n(' F nt 

MINIMuM 
o.o 

UI\URM 
Sl 

VERSUS TIME 
= l.1000E 00 

UNORM 
o.o + 
7.3743E-C2 ---+ 
1. lt9COE-Cl -----+ 
2. 22 lOE- C1 ----------+ 
Z.9091E-Cl -----------+ 
3 • 54t:lE-O 1 --------------+ 
4ol30BE-Ol -----------------+ 
4.6648E-01 -----------------------+ 
5.1515E-Cl -------------------------+ '>. ~'144F-Cl ----------------------------+ 

L;NUKM = 
y "' 

f!NTIM= 
()XX = 
0 = 
!JEL G = 
Sl = 
tqNT = 
AREA = 
VNOT = 
T IOOHG: 
LEG = 
t.Sl = 
KDEHOD= 
KN = 
KXS = 
KED = 
lKLOOP= 
IKPINT= 
SXP "' 
FRMX I = 
FRMXP = 
FRMXX = 
T IDXD = 
TIOXS = 
AT IOXO= 
ATIDXS= 
XX .. 
Ufi.ORH = 
y = 

PAGE 

MAX HHJM 
9.9663E-Ol 

I 

c.o 
c.o 

l.OOOOE 02 
o.o 
o.o 
l.OOOOE-06 
1.8700E 00 
z.ooooe-oz 
z.ooooe-04 
6.40COE 00 
2.4400E-06 
o.o 
7.0577E-Ol 
6o3662E-Ol 
2.1731E-03 
Z .4944E 02 
4.5953E 05 
2.76C7E 01 
3.5150E-Ol 
4.4526E-02 
2. 0298E- 02 
8.3216E-03 
1.6689E-08 
1.26B6E-02 
l.ll64E-05 
o.o 
c.o 
5.Z6eBE-01 
o.o 
o.o 

fEEU "' -8. 3422~-08 

PROEL ; l.OOOOE 00 
kXX : 1.1833E-06 
UfNIT = o.o 
KAMP s 1.7e50E 03 
MASS = Z.250CE-OZ 
PRO "' e. OOOOE 00 
CSTRAV= 3. OOOOE-11 
RLOAO = s.oocoE 06 
ATIOXI= o.o 
SHI .. o.o 
I<S2 .. 3.8l60E 00 
PHI = z. 56Z9E-Ol 
KA = lo2l49E-C7 
KXP "' 4.4526E 05 
KEINT = 9. l906E 03 
IKEINT= z. 5372f 05 
IKOINT= 5. 5l13E-Ol 
SNP "' 4.45ZoE-05 
FRMNI "' 2. 0298E-05 
FRMNP = a. 3216E-06 
FRMNX = 1. B6e9E-ll 
TIONO = 1.0149E-04 
liONS = e. 9311 e-oe 
ATIDND= o.o 
A liONS= o.o 
UPO " 3. 35't2E-01 
FEED = -e. 34ZZe-oe 
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