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I. Theory and Methods for TOF Calibration. 

The purpose of this appendix is to explain in detail the procedure 

for performing time-of-flight (TOF) calibration measurements. The result 

of the calibration measurements is to assign a correct length (L) to 

the path the molecules travel in a particular experimental configuration. 

In conjunction with time information (t) a velocity distribution (L/t) 

can then be determined. 

To measure the flight path from the interaction zone or TOF wh«el 

to the ionizer a known velocity distribution is used as calibrant. 

The standard practice is to use the rare gas nozzle distributions which 

are defined by assuming a Maxwellian velocity distribution superimposed 

on the bulk flow velocity. Because the electron bombardment ionizer is 

sensitive to number density, the velocity dependence of the assumed 

number density distribution is important. From standard texts a 

Maxwellian velocity distribution is 

M , 2 + v 2 + v 2 j 
e 2 k T s * y z dv dv dv (1) 

x y z 

where T is the source temperature. For our model, this is the distribu

tion an observer would see moving at the flow velocity where T is the 

terminal beam temperature (usually <10°K for rare gases). However, the 

observations made in the laboratory frame distort the distribution because 

of the constraints imposed on the molecular trajectories by the defining 

apertures. 



Let the +z direction be along the bo.am centerline. For practical 
2a "-is measuremencs the nozzle can be CreaCed as a point source * ' and 

the detector as a circular disk of radius r at a distance L from Che 

V X + V Y + (V + V„)Z where (V , V , V ) is the velocity in the mass x y z F x y z 
flow frame of reference. The detector aperture limits the transverse velocity 

perpendicular to the beam axis by (V )/(V_ + V_) < ;- - The 
y r } transverse 7. F — L 
laboratory number density distribution of velocities (V ) is then 

-3v; r -6pz -6<V -V V ( -BVV/IT \ 
e dVz / e do = e I, e " V d \ ( 2 ) 

where p = V v 2 + V 2 , 8 = -^r- and V, = V^ + V„. For a standard x y 2kT s L Z F 
- 0 .QQ5 • , fc. . , , , 

— - — and the expression (2) can be expanded 

-t(V -V ) 2 2 2 /V r ' * 

The speed ratio is defined as /&" V = a so (3) becomes 

-e<w2h(\\2u>\ _ ̂ f\:"' ' 

When the exponential term is maximized (V=V ) , the second term in the 
L r 



-3-

2 /V \2 ^2 
series expansion will be negligible when -5-1 — —I = -r-

a 2 2 

power series expansion will be negligible when ~j-[ =** j - j - -r- (—) £ 0.01. 

This holds for typical y- values when a < 100. For all beams except high 
pressure He beams or P." seeded beams, the speed ratios are usually much 
less than this valu -""or speed ratios near 100, the distributions are 

then sufficiently narrow with respect to the dwell time and ionizer 
resolution that the width cannot be directly measured with the present 
flight lengths, so the approximation can be used for all a. 

In conclusion, the observed velocity distribution is proportional 
to 

2 -B<VLV d w 

V L e L 

when a~ ( T 7 ~ ) ( ~ } 5. 0.01. This expression agrees with that derived by 
2 b\ VF/W 

Habets using somewhat different arguments. To compare with the result 
from the multichannel scaler (MCS) the Jacobian from velocity to time 

V L is dV = -r- dL. The number density distribution experimentally measured 
is then 

V L -e<V-V ) 2 

-± e L dt (5) 

with V = — and t regarded as the independent variable. 
The procedure is to use (4) with known rare gas expansion conditions 

observed peak (t ) in the velocity distribution (4), the effective length 

L to the ionizer can be determined by L = V *t . 
P P 



The direct output from the MCS can be used to obtain a good first 

approximation to L. First, the total time offset must be measured. 

The time offset is given by 

edge of the trigger pulse at the MCS trigger input and the maximum 

below, t . is the width of the tricaer pulse sent to the MCS and trigger b & Y 

t is a deliberate offset to displace the TOF for long flight paths. 

of the photodiode signal and when the wheel slit is centered on the 

detector slit, t , , is measured by rotating the wheel clockwise and wheel ° 
counterclockwise and averaging the two results. The t . delay 

trigger 

results from the design of MCS. The 1 MHz internal clock is disabled 

for the duration of the trigger pulse, so the clock begins to decrement 

the dwell time counter within 50 nsecs after the end of the trigger 

pulse. The ion flight timt> is determined by measuring the difference 

in mass peaks originating from a common molecule. The use of multiply 

charged rare gas ions has been observed to result in incorrect (over-

estimation) cf ion flight times. D. Krajnovich has used CF-I in He to 

obtain narrow velocity distributions with mass fragments over a large 

range. The possible source of error in tliis method is the translational 



energy released in fragmentation which could distort the measurement. 
A comparison of the fragment distribution widths will indicate if this 
is important. The various mass fragment peaks can be used to fit the 
expression C/M~ . For 75 volt ions and 250 volt extraction voltage 
the canonical value for C is 3 usecs//amu . 

The predicted maximum velocity from eqn. (5) is 

V V I 5-1 V2 - 1.0/B 

\ K 

V (cm/sec) = 2.039 x 10 r-, ,T . (°K) - r . . (°K) 
4 / nozzle terminal F y M(amu) 

The nozzle temperature is measured with a thermocouple using an ice bath 
reference. The terminal temperature is obtained from the half width of 
the velocity distribution by 

T . (°K) = 8.679 x 10 9 m(amu) (Av(cm/sec))2 (7) 

t . *t *t 1/2 L 0 Dwell 

L is the flight length to be determined and can be guessed by previous 
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knowledge for an initial correction. At is the number of channels between 

the maximum and half height of the distribution, t. ,~ i s t n e half height 

channel number corrected for the offset *"ime, t is the peak channel 
o 

number corrected for the offset time, and t is the dwell time. Using 

these values L(cm) = V (cm/sec) *t (sec). The agreement between L 

values determined from Ar, Kr, Xe expansions should be ? 0.3/£. 

To compare the accuracy of this direct method the more acrurate 
fitting by the KELVIN program was used to iterate on T , and I, ° J i t> terminal 
until agreement was found. The results are reported in Table 1-

The source of errors which can bias the above procedure which are 

within experimental control are the purity of rare gas used for calibra

tion and the count rate limitations of the MCS. The first effect can 

be quite noticeable because several minutes after flowing a new rare 

gas it is still possible to detect a clean TOF at the proceeding mass. 

The experimentalist should wait until all traces of the uld gas disappear. 

Gas cylinders can contain impurities when they are low in pressure. A 

cursory mass scan at atmospheric and rare gas peaks during the purge 

time can check for this source of contamination. 

The second effect cannot be solved by using the average observed 

count rate on the count rate meter* since most of the signal is arriving 

in a small time interval, roughly 1/200 of the rate meter duty cycle. 

The MCS scalers are rated at -30 MHz with a minimum data pulse width of 

20 nanoseconds. For \% accuracy in the largest channel the count rate 

should not exceed 1 MHz. 



An additional source of bias was though to be the manner in which 

the dual scalers toggle back and forth as the channels advance. If a 

data pulse is present at the transiton from one channel to the next, 

then depending on its width four alternatives are possible. First, if 

the data pulse is short, then the partial pulse transmitted to either 

scaler will be too short to trigger the counters. Conversely, if each 

portion is sufficiently long then the pulse will be counted twice. The 

intermediate range is when one half of the pulse is sufficient and the 

other- not to trigger the corresponding counter. These effects were 

empirically investigated using a digital delay generator/pulse generator 

arrangement to measure the delay between a single data nulse relative to 

the trigger pul.se with an accuracy of 10 nanoseconds. The results are 

shown in Fig. 1. From these measurements it is seen that for pulse 

widths greater than 30 nanseconds, the multiple counting dominates. How

ever, the effect of the problem is not significant except for verv 

large total counts. The reason for this is as follows. 

Assume the data in channels i, i + 1 is fit by a line.ir equation 

e determine 

channels, then 

2t.t. X + 2t + 2 i d D t D 

where t. is the i channel time, t the dwell time, and 

http://pul.se


I+J i 
I ydx; C = / ydx. 

The number of counts centered about the channel transition in a time 

interval 2A is 

/ 
A ( S . - i + c i } _ t , 

ydx = = — N. 

-3 — is A.5 x 10 N where 30% overcounting has been assumed. This compares 

with the statistical error / N = N * 4.5 x 10 when N = 5 x 10 counts. 

With Longer dwell times the effect is even less important. 

The behavior on the 1 microsecond dwell time scale is not nearly 

as zand as the 2 microsecond results and should be avoided. The data 

presented here refers to one particular MCS unit and may not be trans

ferable to other units. 

The imperfect gas correction to the enthalpy for Ar at 1000 torr, 

28S*K amounts to --0.2% and can be neglected here in determining V 
o 

(Eqn. 6) from the nozzle temperature. Condensation effects will perturb 

the terminal temperature and velocity hy the heat of condensaUion added 

to the flrrf and by ionizer fragmentation to the monomer mass. This can 

be checked by observing higher polymer masses, and lowering the pressure 

if necessary. 
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Several studies have shewn that a two component velocity distri

bution gives a much improved fit to the data. This was not investigated 

but the systematic different.es observed in the calculated and experimental 

data here are similar to those reported by the above studies using a one 

component distribution. For chemical accuracy, the le component fit is 

adequate. 

The assumption of the one component distribution was tested indirectly 

by attempting a direct deconvolution of the measured distribution. For 

every channel, a narrow velocity distribution (R = 10 ) centered on that 

channel was convoluted over the ionizer and shutter function:.. The spread 

of this "delta function" input into adjacent channels defines a matrix C 

which takes the true channel distribution into the observed one. The 

inverse of this matrix C = D will then relate the observed channel 

space distribution to the true distribution free of ionizer and shutter 

effects. This deconvoluted distribution can then be irnnsferred simply 

to a velocity distribution. In Fig. 2 is shown Lhe results tor two 

rather different expansions, a high pressure He beam .irv' a He/*^ anti-

seeded beam. The high pressure beam shows that thi> disti : but. ion is com

pletely rontained within the convolution effects. The lart̂ e oscillations 

are a result of the narrow distribution and the ch.-inge in sij;n of ad.ja.cnt 

entries of the inverse matrix, D. A simple two channel average removes 

this effect noticeably. The anti-needed distribution shows no significant 

difference between the measured and deconvoluted results1,. This is a 

consequence of the broadness of the distribution. The direct deconvolution 

http://different.es
http://ad.ja.cnt


result is not as useful as the trial and fit method because the infor

mation is not as compact as the simple two parameter fit. It Is useful 

as a guide to the magnitude of the broadening induced by the measurements. 

fjor laser phacofragmentation experiments the distance from the 

collision zone to the TOF wheel must be added onto the TOF distance. 

This is done by measuring the distance with the transit while the wheel 

is spinning to reduce the warp error caused by the 5 rail stainless steel 

wheel material. i 

The effect of emission current and extractor voltage effect the 

modeling of the detection process by a nonuniforn electron distribution 

which can shield the ions from the extraction field or ionize the neutral 

species nonuniformly. These can be experimentally measured by using a 

narrow He beam whose experimental width is dominated by the ionizer. 

Until this behavior is known, a more accurate deconvolution of the TOF 

spectra is not warranted. 
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Table 1. Comparison of computer fitted parameters with those obtained 
by iteratively solving Equations 6,7 in the text. 

Computer Fit Iterative Fit 

V (10* 
L(cm) B , , cm/sec) 

First Iteration Second Iteration 
L S V. 

Ar 

Kr 

Xe 

16.46 2.751 5.5]"/ 

16.46 5.136 3.807 

16.46 8.111 3.058 

16.75 2.662 5.616 

16.75 4.970 3.875 

16.75 7.838 3.113 

16.544 2.740 5.536 

16.512 5.115 3.820 

16.477 8.067 3.068 
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FIGURE CAPTIONS 

Fig. 1. Transition effects in the dual scalers (a) 25 nanosecond data 

pulse width, 2 microsecond dwell time, (b) 40 nanosecond 

data pulse width, 2 microsecond dwell time. (c) 50 nano

second data pulse width, 2 microsecond dwell time, 

(d) 40 nanosecond data pulse width, 3 microsecond dwell 

time. A total counts in channels 10 and 11. I total 

counts in channel 10. # total counts in channel 11. 

Fig. 2. (a) Deconvoluted He beam. — Initial data. 0Deconvoluted 

data. A De.convoluted with 2 channel average. 

(b) Deconvoluted He/N„ beam. % Initial data. A Deconvoluted 

data (displaced by one channel). 
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II. Time of Flight Program KELVIN and Directions for use. 

This section describes the salient featues of the program KELVIN 

used to fit time of flight data to deduce velocity distributions. The 

current version draws heavily on its predecessor written by J. Valentini. 

Its basic difference is to improve efficiency in the calculation by 

using a digital filter devised by R. Sparks. It also has an improved 

search procedure to find the best fit parameters. 

The nominal structure is to simulate the effects of the finite 

ionizer length and slit widths on a measured velocity distribution by 

calculating a shutter function for the channel space slit overlap which 

is used as a digital filter. This is applied to the trial velocity 

distribution which has been convoluted for the ionizer length. The 

ionizer: is treated as a sinple sum of 10 identical point ionizers with 

slightly different lengths from the collision zone. Using a Marquardt 

algorithm, the parameters are varied until one of three criteria is 

satisfied. 

1) The change in parameters is less than 0.005 of their respective 

magnitudes. 
2 

2) The value of X has reached a value such that the data has been 
fit to the 90% confidence limit. 

3) Twenty complete iterations have occurred without either 1) or 2) 

occurring. 

KELVIN can analyze any number of time of flights. Each velocity 

distribution needs the same number of input cards. The final data set 
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is followed by a blank card. To use the program which is stored on 

disk, use the following control cards. 

JOBCARD 

USER PR 

FETCHPS, VDW, LGO/RR, KELOBJ. 

LGO. 

EXIT. 

DUMP, 0. 

GRUMP. 

7/8/9 

Input cards needed for each velocity distribution (all numbers F10.1 

format, except where noted). 

Card 

1. Title 

2. Mass (amu), channel width (p sec), nominal neutral flight length 

(cm), ionizer leng-h (cm), channel offset (channels). 

3. Beginning channel number, ending channel number (215). 

4. Wheel frequency (Hz) , wheel diameter (cm), wheel slit width (mm), 

collimating slit width (mm). 

5. etc. Data (8F10.1) 

Outnut consists of the title with a list of the parameters used, 

foLlowed by the input data, and the shutter function in channel space. 

Offset has the opposite effect from the ion flight time, i.e. offset 

is directly added to the channel number. 
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The intermediate reduced standard deviations and parameter changes 

are listed with each iteration. 

The final parameters are listed along with the number of iterations, 

calculated data, and the change in the fitted parameters that would pro-
2 duce a X greater than at the minimum. 

A graph of the two distributions is also produced. 

The parametrized velocity distribution has the form 

_, , 2 -BCv-v ) 2 

P(v) v e o 

2 
where v is the mass flow velocity, and S = 1/(ALPHA) , where alpha is 

the average relative velocity in the mass flow frame of reference. The 

speed ratio is the dimensionless number /B * v . The flow velocity is 

in units of 10,000 cm/sec. 



PROGRAM <ELVIN 7A/76 OPT-* FTN 4 .8»*0S/04S 0? JAN 111 13.U9.56 

PROGRAM KttVlNMNPUT tOUTPUT fIAPf^-INPUT.T*PF.fe-3UTPUTI 
tOMHDN/PAR/CHAN,lMID,nLillCMAM.ECHAN.'»4CHAir,H*SS.^A5P,UFf SEI 
COt la^ /TRtP/HIDTKrHI tOtA.SA.Sf i t l l tP l lV^ITRSI^ i IT t tSHF. I r tAC 
DIMENSION exPT I25SJ .S IGCALI2« l ,S lGCMI255 l , $ l3CA? |255 l 
DIMENSION YPLl tZS6l ,YPL2l2S6I .XPLI256I 
REAL NASSiLtllD 

_ INTFCER RCHAN.ECHANfHCHAN ; 

_ INPUT DATA 

1 CALL 1NDATAIEXPT,HETA,WR0» 

PROGRAM 11-$ CURFU HHlCH IS A HAROUARDT ALCUXITri'4 FOR A HQH-
LtNEAIt LEAST SQUARES F t ! WITH IMPROVED STABILITY HEAR A MINIMUM' 
MAS THE MODEL FOR THIS PROCEOJRE. 

ALL CALCULATIONS ARE PERFORMED MITH V£RO IN KILOMETERS PER SECOND. 
OUTPUT IS IN UNITS OF 10««» CH/SEC_ | | 

"CALCULATE FIRST ATTEMPT AT A f | r WITH TRIAL VALUES. 

a n Firiiiceit.gi^T.sp^ci 
HOH-DCHANflTRSHF 
IIIIGH-ECHAM-IIRSHF 
I F I T - I O 
FLAHOA-.OOl" " " 
CH-FlQATINCHAN-*-3*lTRSHFI 
MRTTE'Jtf VHF1 
FUMA1\\X,•IHTERMED1ATE VALUES'.fl 
DO 1000 J C Y C - l . I F I f 

M IS THE WEIGHTING FACTOR. 
Bl AND 62 I S THE BETA HATRI*. 
A ILA12iA22 IS THE ALPHA MATRIX 

3 

A22«0, 
SUM-0. 

""Dotogp nu.v EUEWU nvEB CHANNELS wnicir»flni*T Tnimc«rnmv THE-

SHUTTER FUNCTION. 
DO 1001 I-IL0H.IH1GH 
DFRR-SIGCA^Ill'SF 
OFOV-SIGCAUIl'SF ^ ^ ^ _____ 



PAQGRAfl KELVIN 16 fib OPT- Z i * .8*5GA/ . ) *5 

..JEWUEJUL 
D . E K P T U I - S I C C A l l l l 
OU>0«H 
81>B1» OU'ilfDV 
B2-B2* DU*OFDB 
Atl-Al l*DrDV*OFnv*H 
A22*A?2*OFnR*OFOR*W 
*U-Aij'*nFDW*DFtlH»l( 

loot S U H . S U H * O « 3 H 

CALCULATE TKE CHI SQUARED ERRpR. 
NOTE THAI THERE ARE FOUR PARAMETERS |N THE FIT TO THE DATA, 

THESE ARE THE, ."X LEVEL t T*E SCALE FACT3A. THE REAR l IBTK AND 

CHIl-SUH/tH 

ADJUST PARAHETERS AS NECESSARY 
AL Atf) A? IS THE CURVATURE HATHIA. MHV * * D j l 2 N V J 

I DEIF/RNINES THl EXTENT [ 

A1-1.»FIAH04 
OEr)2>S0RTIAlI*A22l 

,_Ai2»AI2/DEH; 
DENlTZlVM-AlaAl 
AINV-At/nENI 
AZNV—AJ/OENI 
OVIfin-fll*AlNV/RBSIAlll<B2*A2l|V/DEN2 
OneTA-01*A2NV/riEltZ »B2»AlHV/ABSIA22l 

~~IT R E t X l S FORCED TO CO NEGATIVE, THEN "THE D iSfR ifiuf 13M"iS 
NAIROM RELATIVE TO THE SHUTTER FUNCTtCH, DBE1A tS HALVED UH1H 
THE VALUE OF BETA IS POSITIVE. IfLAC IS SET TO I SINCE THE HOAE 
ACCURATE INTEGRATION OVER THE CHANNEL HlOTH IS 1ECESSARV FOR THIS 
CASE, 

r 

,o 

'o 

c 

*o 

o 
,o 
b 

. o 
o 
o 
o 
o 
o 

_ o lF(QEtA*OBEU)22«.>i5,lTS 
IFLAC-1 
DBETA.0BETA/2. 
GOTO 221 

CALCULATE THE DISTRIBUTION AT THE WEN VALUE OF BETA ANP VIKD. 

F-0. 
•.ALL VELOtBCTAtOSETA.VlROfOVtRO.SICCAL.SICCAl.SIGCAZ) 
CALL FITISlCCAL.EXPT.SFiOC) 
SUH-O. 
OP 1010 t * l l O h , I H I G H 

r i u H r S l ] « » I J i P I T T r T T C « n T T r * * ! / E l i P T i T 
CHI2«SU*/CM 
MRITH 6.2161 CHl2,pnCJA/IHl. ,QV(BO»lOv 
F0»<4ATlSJ(,*STAl»n*R[) 0 E V l * H O ' J ' » , E U . ) , 5Kt "fluEl »• ' 

1 « . E 1 2 . M 



MOGHAM <ELVIN T6/T6 OPI-? *.H»5 ) H / 3 * f I A I SI I 1.04.4b 

IF (CHI t -CHl2 l OS.101.101 
FL*H0A-10.*FLAHDA 
GOTO 71 

SIJ» FITTING IF PARAM(TEAS 0PII>*l/fO 

J O l t - S W l 1 SUH/flfUTIHCHAN-ZHUSHFt I 
VlKO-TltO'OVtRQ 

IHE SfANCH ENCS IF 10 ITERATIONS HAVE HAPPENED "ITHnuf 1 
_ J OUO" I *G CONDITIONS HAv |NG_BE t M_SAI IS f I ED. ._, 

IF IMF" VALUES OF BEtA AND Vl»0 AP i CJlANSfNG LESS I l i f t , 
IF tMEU PREVIOUS VALUE, OK IMF. J hi A HAS BEEN FIT HITtllP 
PE* CTIJI fONFIDENCE L l M t l , 1.6, A*2 . 

TcUTfiTiToz 
1000 COlllNUE 

jCtC«JCrr>i 
100? UR[TEI6,101 I 
101 f O q P A H / . l X . * f I N A L PARJ 

WHITE(6,1?10IBETA/100., 
TTlyt~. * 

1210 FOJHATIHi 
l i«,•ALPHA. 

Zlt 

. tHO. IABStQVlBOl . t t . l . 03>«t f fBO1I I 

-TOCCUBEBTinHduT CONvETfiFSCErv/T -
EflETA«SORT)A?HV/A?2I 
EVJRO-SOmiAINV/All l 
HRITEI6 7 I ? I EBETA/100. iEVI<0*IO, 

21? FORHAII* EST1HAU0 EPflQfi IN LUClTlCK 
I A^J V l n O " , f 1J .» ,S» .E1? .» I 

J*J itjRFACf IN BFTA 

PLOT DATA 

UHIIEI6,Z0S> 
NP-rS'ECHAN-BCHAN-J»ITHSHf 
• STEP'S . /F lOAI INPIM 

• C 

O 

.o 

"o 

o 

o 

o 

o 

. o 

o 

o 

0C-E*PTtnCnANOI 
X P L l H - 0 . 
TT-9 .9 / IEKPTIMAIEI '0Cl 
URI l f ( f c . IO f i l t 1 ,S ICC*L I I I . I - l l O w , 
'111 1005 I ' l l O h . l M l f . " 
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PROGRAM KEL/IN 

:S NODE 

EXTERNALS 
FIT 
LPPIT 
VELQ 

S U « M £ H T LABELS 
1207 71 

1970 
IZZ4 221 
1511 301 
1112 1092 

0 1010 

0 93 
16Z3 20i 
1550 7 1 9 

0 221 
0 1 0 0 } 

1127 10J1 
1S27 1210 

FHOM-TO )+ ur 
J l 6* 

10* 10$ 
164 16* 
U S 170 

LENGTH 
I40B 
7lft 

CONHOH BLOCKS LENGTH 

mnc**n LENGTH **13fl 2iw 
BUFFER IEHCTH 6660 418 
SCH LABEIEO COHHON LENGIH fc*B 16 

610008 SCH USED 

JJ JAN HI 1 1 , l)*J, 

1764 
1476 

101 

121J 
146* 

J7J 
100 



SUBROUTINE FIT 76/76 OPT-2 FIV 4 .8*508 /045 OZ JAN 81 11,^9.56 

_l SUBROUTINE FITISICCAL.EKPT.SCALE.PCI 
C 

_._ " C SCALES THE CALCULATED AND OiSERVFIJ TOF SPECTRA 

5 DIMENSION SICCALI2S9t,EXPnZ55l 
C Q ^ O N / T f l l P / M I O T H , H 2 , r n * , S A , 5 B , I B P t t 9 | , n R S I I . i T R S H F , I H A l i 
CPHNOM/PAR/CHAN,LH]Q,DLiaCHAH.ECHAH.HCHAN.HASSf^AXE,OFF^ET 
INTEGER BCHAH.ECHAN 
ILOM-BCHANfITRSHF .Q 

"IHICH-ECHAN-ITRSHF " - - - - - - - - - -
RCHAN-0. 
XlNV'O. " " O 
X-O. . 
T-O^ ~~ ~ ~ ' 
«X"<K , C 

" " > Y X « O ; " " " "~ ' 

LEAST SOOARES"L6bP "" " " "' ~ ' b 

00 »0 t - U O U . I H l C H " " ™ 
Y-Y»SICCAUII _ o 

~ X I W - X I N V * l . / E X P t t | V ~ ' ~ * " " ' " " " ' 
YX-VX*S1GCAL(I1/EXPTUI _ „ 

""YVX-YVXtStGCALll l 'SICCALTfl /EXPTUI ' "" ~ " " ' ""' O 
ACHAN-*CHAN»1« 
X-X"» E X P t m " 
CONTINUE _ O 

' DELTA»XINV*V¥X-YX*YJI • - • — 
0CMRCHAN»YYX-YX«V l/DELTA _ L 
SCALE»IXIN¥»r-RCHAN*VX»/OELrA* '"" . . - . _ . . - ^ - ^ 

FINALLY SCALE THE DATA 
0 DO '*o I-BCHAN;ECHAN — - . . _ . 

SIGCALf U-SIGCALtII*SCALE*DC 
"A5 ctmrmiE" "~ ~" ~ " " c 

RETURN 

.. _ 
- • - • 

-
ENTRY POINTS 

VARIABLES SN TYPE RELOCATION 

.. _ 
- • - • 

- — 
j BCHAN mrr-GH PAR 
0 DC REAL P .P . 

* 2 D l ( " REAL TRIP 
A EC HAN INTEGER PAR 
1 HZ REAL TRIP 

92 IFLAC INTEGER TRIP 

56 
2 
0 

55 
46 

CHIY 

OL 
E m 
I 
IHICH 

REAL 
REAL 
REAL 

" INTEGER 
INTEGER 

ARRAT 
RAR 

F.f. 
— ... 



SUBROUTINE FIT 76/76 O P W 

RELOCATION 

FT* *.8»-50H/}45 02 J**< 81 11.01,9b 

^ra rfssiz 
* MASS 
9 NtHAN 

AT RCHAN 

INTEGER 
INTEGER 
INTEGER 
REAL 
REAL 

..REAL 

31 U K H t IHTEGE R __ 

5 f i l O T H 
50 RINV 
53 tX 

STATEMENT LABELS 

REAL 
REAL 
*EM. 

I LHID INTEGER 
7 H S « INTEGER 

li) DFfSET REAL 
} SA REAL 
0 SEALE REAL 
5 TRP R E AL 

HEAL 
REAL 
REAL 

LOOPS LABEL 
*"' 15 30 ~ 

* l AO 

FRON-TO 
~ 20 2T 

14 It, 

PROPERTIES 
" INSTAC* 

INSTACK 

STATISTICS 
M O C H A * LENGTH 
SCB LABELEO CPUWON LEHG1H 

4todoa SCM iiitb 



SUBROUTINE BIG T6/76 OPT-2 FIS <,.B*-bOB/0<,5 J2 JA1 11 I I . J 9 . l t 

FHDS THE HAXIMUK IN A TQF SPECTRUM 

C01HON/PAP/eHAN(L*ID»DLfBCHANfECHAN.NCHAH, 
INTEGER nCHAt.UHAN 
PIHENSIOW S1GCALI25M 

1ISS,-*ll(E,UFFSET 

S!GKAX*0,0 
00 1 1-BCKAN.ECHAN 
IF IS IGCALI I1 . L T . SIGHAXI GO 13 1 
5IGNAX-SIGCALIII 

_JAX-1 
1 CUNTINUE 

I F I t t X . E C 01 " H E (6 ,2991 
"299 FDR<IATI>0 NO MAX IHUH FOUND*! 
_ RETUBM 

,o 

,o 

"STKMLtC REFERENCE HAP < R - i l ~ 

tJNtUT POINTS 
? BIG 

o 

o 

. o 

o 

o 

o 

. c 

' O 

01 , 

SN TYPE 
PfTECEA 
REAL 

"INTEGER 
_6 MASS INTEGER 

f NAXE INTEGER" 
10 QFFSFT REAL 
21 SIGHAX " REAL 

LNIO TNTEGEK 
KAX INTEGEt 
NCH1N ~ INTEGER 

tilt NAMES 
-. TAPE6 

STATBRENT LABELS 

KflH-TO 
10.1 + 

STATISTICS 
PROGRAM LENGTH 
SCH LABEIEO COMMON LENGTH 

MOOOS S t * USED 

• 

http://J9.lt


SUBROUTINE I R A P I ? A / T 6 O P I « ; F I N * .B*5o«/a<.5 o? JAN « I i i .o<».sV 

,DATA PI.CON/3.L41S92&5,I .0000U./ 

DEFINITION OF INPUT PARAMETERS 
SA-WHEEL SLIT WIDTH IN MILLIMETERS 
SB-OETECtOF. SI. IT WIDTH IS MILLIMETERS 
KtOTH" CHANNEL TINE IN MICROSECONDS 
OIA-OIAMETER FROM CENTER OF UHEFL TO 0ETECT3R SLi t |N CM. 
1-ONE HALF THE NUMBER OF CHANNELS PER MILLIMETER TRAVEL OF WHEEL 

TT-HALF THE NUMBER OF SLITS FOR BASE OF TRAPEZOID 
"TA-MALF THE NUMBER OF 5LITS FUh THE TOP Qf TRAPEZOID 

ITT-INTECPAL VFRSION OF TT 
"TH- iSTECRi l i . VERSioiTnTTA 

"5A-ANIN17. A ,56 ) 
« " T 1 - S A * T * 2 . 

" ^ I T T - I N T | T T - . 3 r " 
_ I 1 A « I N T | T * - . 5 I . _ _ 

CHEEK IF BASE Of TRAPEZOID LESS THAN ONE CHANNEL WIDE 

I F I T T . I C . . S I GOTO 10_ 
l « S U - l * 2 * i m * U - • - -
m S H F « l T T * l 

CHECK IF TQ» OF TRAPEZOID WORE THAN ONE CHANNEL WIDE 

_ I F . t r A . 6 6 * . S I . .GOTO 40 . O 

_TR»PEIOIt) CORNER OCCURS WITHIN THE FIRST CHANNEL _ _ 

TRPI10IM TT-TR«T»-.2»1 H l T » T M 
O 

CHECK IF TfUPECOlO USE OCCURS WITHIN FIRST CHIWEL , O 

iFiirr.so.oi GOTO so __ 
TRAPEZOID EPCE SPREAD OVER ITT CHANNELS 

O 

DO 20 I M . 1 T T 
" TRU 1 0 » M - ! f T - f L O A T H ) 1/1 r r -TA I 

T f lP t lO- l l -TKPI10* - l l 

CHANNEL WHERE EOCF HITS BASE 

30 T R » t U * I T T | - t T T - . 5 - F L 0 A T ! I T I I l * * ? / | 2 . M f I ' T A I I 
TR?CJ- ITT | .TRPI l l + | i n 
GOTO 73 

C 
C CASE WHERE TOP OF TRAPEZOIO AT LEAST QUE CHAN1EL H i n t . 

http://_IF.tr
http://iFiirr.so.oi


lOES TOP OF TRAPEZOID EXTEND OVER "WIE THAN ONE CHANNEL? 

I H I T A . E Q . O . I GOTO SO 

IF SO THAN ALL THESE CHkfiKil ftSiW'uHl \"~USti 

nO *S 1-1,ITA 
T P P t 1 0 * | l - | . 
T R P I 1 0 - M - 1 . ' 

IS EDGE DP TRAPEZOID CONTAlNEtTwi.*<IN ONE CHANEL. 

I r l l T f . E O . I T A I GOTO fO ' 

AREA FOR CORNEA" OFTRAPEZOID. 

TEKM-JLoATI ITAWI.3-1A 
TK't 11*1TA>»1.-TERN*TERN/12*ITT-TA11 

" TAP<V-ITAI-Tfl*Ill*ITAI " 

" CHANNELS H(TH CCIGE QF TRAPE1O10. BUT NO CORNERS 

CHECK IF THERE, ARE PURE EDGE CHANNELS 

IF(2*ITA-ITT.GT*0I GOTO 60 
- U 0 H - 2 * I T A '" 

D 0 5 5 1 « U O W , I T T __ 
-TRMl.lftl-m-FlUAIMII/ITI-IAl 
_-l > ) p , l 9r! , " T * p - , l?t! , 

_CH»NNEL HHERE EDGE HITS BASE _ 

T R m i » I T T l . < T T > « ? - f L O A T i m i l * » a / l ? , M i 

C CASE MHERE EDGE CONTAINED IN ONE CHANNEL 
c - - • 

TO iMm»m»«m*n-ti*.5-FioAfiiiAi 
nffT>-iiTNiHPiii*ntt 
GOTO 75 

c " -
C CASE WHERE ALL Of TRAPEZOID IN ONE CHANNEL 

90 TP.Pt 1 0 1 - 1 . 

NQRHAlIZE SO TRAPEZOID HAS UNIT AREA 

5U8N3UTINF TRAPi T6/T6 OPT-2 FTN <t,8*5Q8/J*5 « 4 * 1 Sfc U , 4 9 . 5 b 

http://TP.Pt


5UBA3UT1NF TRAP1 76/76 OPT-2 f\H V . a « 5 0 B / . K 5 02 JAt SI D . O V . 5 6 

77 

103 

AREA-TA»TI 
ILUW-lO-nUSH* 
IHIGtt*IO*ITR$HF 
00 77 J-UUH*IH|CH 
THPI I I 'TRPI t l /AREA 
SUH-SUHUflPI I I 

_MB)T£16,103J _ _ 
FORHAI I / / I 
MBUE1 (> ,100011TRPl l l , l»U0W, IHIGHI 

1003 F O m i T l l H , • SHUTTER FUNCTION TRAPEZOIDS 
WRITE(6-103I 
RETURN 
END 

" I A R O f i l l . SEVERITY DETAILS DIAGNOSIS OF PROBLEM 

9TC1I 120 FIELD WIDTH OF A CONVERSION DESCRIPTOR SHDJLD RE AS LARGE AS lH£ H|1|MJN SPECIFIED FOR THAI DFSCRIPTO* 

SrHDOLir REFERENCE HAP ' tR* | l 

202 ITA 
30 ITRSU 

USTTf 

~RTAT 
REAL 
INTEGER 
INTEGER 
INTEGER 
INTEGER 

~T£ki 
REAL 
REAL 
REAL 

32 1FLAG 
2 0 5 I LOW 

31 ITRSHF 

"TEn 
AFAL 
INTEGER 
INTEGER 
INIEGER 
INTEGER 

^ A Bt»L 
SUM REAL 
IA »EAL 
TRP REAL 
UIOTH REAL 

INLINE FUNCTIONS TVPE 
ANINl REAL 
INT JAEGER 

INT ft IN 
INTRIN 

37 ™ 55 10 
105 70 
115 10 

STATEMENT LABELS 



* . 8 * * 0 d / tf'.S 

STATEMENT i * f l r i & 
1*0 

LOOPS LAOfL 
11 20 

?J' • 5 
5J 

127 ?r 

STATISTICS 
PROGRAM LENGTH ., . 
SCMTAKLEO COMKMI lthSf» 

,FRU|<~TQ LENGTH PWJOEflllES 
,«.S *? i • '•B ItSTkCft 

. ,fcS 6 7 . , , 2B INSTHC* 
96 aR | i 40 INSI4CK. 

i l i t 116, 38 IHWACK 

61000(1 SCM USED 

I 'M'IT 
- I . i - i l i r 

-IP V I -

-. i-
?o\ 
ZIJ £.• 

I 



SUBROUTINE HALF 76/76 OR T-2 FTN * . 8 * 5 Q f l M t 5 J? JAN 81 I t.JQ,9& 

SUBROUTINE HAIFIEIPT.HI 
COMMO-J/P*P/CHAN. LMIOtOt. BCHAItf,ECH*N, NCH*N,MASS, 1 AX E,l 
DIHENSinN EXPTI255I 
HEAL HASS,LHIO 
INTEGER nCHAN,ECHAN,NCHAM_ 

CALCULATE CHANNEL NUHBER Of APPROXIMATE HALF HEIGHT 

ASSUHE OC LEVEL GIVEN'BT THE COUNTS It THE THIRD CHANNEL 

~bC-EXRfinCHAK*jf" " ~ 

~*AitE 15 ItCChMiKEl MVi&EirbF »nE frEAic OF THE blSFxtauriS^ 

ASSUME FIRST CHANNEL WHOSE SIGNAL IS LARGER THAN THE CALCULATED 
HALF HEIGHT i s THE CORRECT CHANNEL 

" I F U K P T i l l . ' L T i l l f GOTO 10 "" 
_ l l - ( E X R T C I I - E X R T t l - l l l 

B - E I P T I I I * E X R T ( i - i i - T l « F L a A T I Z » | - l I 
B -R /2 . 
H«tH-8> /T l 
GOTO 20 

"CONTINUE "" 
RETURN 
END ' - - - • 

~SV»BOLrClEFWfNCE MAP l i - f l 

HES SK TTPf. 
• ~~ REAl 
CHAN REAL 

"BE fFTC 
EJtPT «FAL 

' I 1NTE5EIT 
MASS *EAL 
NCiAN INTEGER - -

I I f E H 
10 DFFSET 

" JNTEGEfl 
REAL 
REAL 
NIE6ER 
REAL 



SUdRDUMNE HALF T6/76 CMM-i FTN « . ll» SQB/0<.5 J? JA-* b l I J.OQ.Sft 

, ? r go „ 

SfATISTICS 
PR0CH4R IEN6TM J6(1 

. SC* LA9ELED COMMON IEHCTH U S 
MOOOS SCH USED 



?15|? 

-m « 
mmm 

r e 8 - 5 , 5 

I -31-

SfSilES 

« " * z o •.;« — •» 4 v d>— 

I I I H ! 

O o > p > • 

o * - o 



SUSRIUMXE I^OAF* 

SYMBOLIC «EP€«FNCE MAP <«• ! ) 

OPT-1 FIN 4 .8 U S / l t S l» -IAN HI l ) . 0 » . 9 6 »ACE 7 

tntnr POINTS 
I INDATA 

VARIABLES 
J43 BC 

SN T Y P E 
I N T F G F P . 
RJl 
REAL 
1NTEGIR 
RFAL 
AFAL 
INTEGfR 

RFLOCATICN 
3 BCM4N INTECFR 

" « A L 
BFAU 
INTEGER 
REAL 
IMESEH 
INIFGER 

Pik 

I 0 1 * 
i * * EC 

a ERPT 
l HI 

12 IfLAG 

SN T Y P E 
I N T F G F P . 
RJl 
REAL 
1NTEGIR 
RFAL 
AFAL 
INTEGfR 

ARRAY 

TRIP 

F.P. 
TRIP 
TRIP 

a 
2 
4 

14b 

11 

tins 
OL 
ECHAN 

I 
IfASHF 

INTECFR 
" « A L 

BFAU 
INTEGER 
REAL 
IMESEH 
INIFGER 

(•At 
Put 
PAH 

I M P 

* MASS 
1 NCHA1 
1 SA 

390 M I L E 
J47 VTfM 

HEM. 
INTEGER 
REM 
BF*l 
REAL 

ARRAY 

PAR 
PA* 
TRIP 

L 
T 

10 

5 
3 

OFFSET 
SPl 
TfP 
VI»0 

INTEGER 
REAL 
REAL 
REAL 
RFAL 

ARRAY 

PAR 

TRIP 
IB1P 

~ - . .... . . .« 

F i l l HAHES "00E 
f » P B FNT 

EXTERNALS TYPF ARCS 

TAPE6 FHT_ 

TRAM 

INLINE FUMC1IONS TYPE 
FLOAT REAL 

0 

ARCS 
l tNTkih - " 

2 - -, 
. • • : 

| 4 t 100 FNt 
JO* 101 FHT 
224 201 FM1 
2*9 ? t t F*T 

1*5 
251 

101 
to* 
204 
211 

F«<T 
FHt 
FKI 
FMI 

2 : 1 
113 

101 F-l 
203 FtT 
201 MT 

• 

9* 
COMMON HOCKS 

Fait 
TRIP 

I 

LENGTH 
4 

n 

39 14 TB 
PROP 

FIT REFS 

- - _-.. t 

STATISTICS 
~~ HOGR*" ICHCTM 374(1 

sex LABEL ft> cotwow UHGTH +*a 
AlOCOB SCK USEO 

" " 2 5 * 
36 

- - - • • 



SUBROUTINE I f P t I Tfi/Tft W M fit s , i . * u f l / 0 * S 01 JtH SI 1 1 . 0 4 . f t , 

OtMEHSICH I V l J O O i , * ! * \ 0 3 * , f l ( J D i ) . v J t l D J ! 
D» f * 1 1 , 1 2 , L I , l * . I S . 1 . 0 . 1 A / IH1,1H?.1MJ. 
DATA I D , I I , L H , I P / IM . L H I t | H - , | l l » ' 
DATA BI.OV / j . 0 2 4 , o , w » / 
w n t u i t . . 20011 , . 

2001 FGBNAT <]H1I 
IF IHJ ,E0 . 91 GOTO 20 
IF (NO .EO. I I I HO-LI 
IF (KD .FQ. 21 IN0«L2 
IF (NO .EO. 31 l N n > L ! 
I f__l NO .EO. 41 t-Nll-L* 
CDTO 21 

2D CONTINUE 
LNO-LS 
WRITE (6 ,20011 

OC I 1 - 1 . W H 

tr turn .if. on xtin-oji 
IF 1T111) . i t ."^>.*0T» V i l l i * - ) . tO r 
U | I I I- INTKXIIIUDI l/(2.*0Mn 
it it i i -mTnnii i*3.*ovi/ i2 .*Dvi i»4 
CONTINUE 
oo la i^TtHpfl 
[F 1 1 2 1 1 ) . 1 1 , OKI X ? t l > * 0 * 
IF I yZI I I . 1 1 . - J .»0V1 J 2 I I I — 3..DT 
U 2 ( II -1X11 U t ( | l * 0 f t l f t * . * O K t ) 
| Y 2 I I I - I N T I I » * I | I * J . < 0 * I / I 2 . « 0 » H * * 

_CCNI INUC , 
D O - J ' l - i T T B 
1PM 11-V.B 
CONTINUE 
DD 7 M-1.5T 
N 2 * » 0 - N t I 
DO 3 1-19.120 

I P A I ? 0 ) - L I 
IF H F L R A t l N l t / S . - N I / B I ,CT. l . f - 6 1 GOII 
IPAI 191-LH 
l P « t ? q i 

~irrst .HE. I M C&IA i 
no * 1 - 2 1 , 1 2 0 
t f>* l I I -LH 
IF I I F l f H T I 1 1 / 1 0 . - 1 / 1 0 1 . L E . l . E - 6 1 I P A C l l - L l 
t t i f tUNUE 
CONTINUE 

~ b n 6 1- iTWTT ~ * 
I F ( m r ;• ,M. w i c o i o * 
| P A | 7 0 > . X I I I 1l-LO 
CONII illf 
DO W J- l .NPT? 
IT 11*2111 . H t . M i l GMO 12 



SUBROUTINE I J» L f 

12 

ffc/Jh ' I P I . ? 

• O - ? 0 * I X ? l I I 
» 1IPAI [HO) . ( Q . 1 n) 
F < I P * I i*t?i . E O . i m 
F I IPAI [ h l ) | .EO. t H 1 
ourJNUE 
BITE 16,70001 < I r A I I 
OtTINUf 

60 

I J» L f 

12 

ffc/Jh ' I P I . ? 

• O - ? 0 * I X ? l I I 
» 1IPAI [HO) . ( Q . 1 n) 
F < I P * I i*t?i . E O . i m 
F I IPAI [ h l ) | .EO. t H 1 
ourJNUE 
BITE 16,70001 < I r A I I 
OtTINUf 

[PA I (Nil 
IPA(INt) 
IP4 I IN0 

. 1 - 1 , U 

I " 
2000 I'BHAI I W O M I 

FTURf* 
NO 

ST«»oi It REFERENCE HAP U - l i 

221 OX 
192 I 
» f c IF* 

-M-

REAL 
IHTtCE«_ 
1NHGEH AR»AY 
iNUGtR «»MV 

~ l H i e r . f i ARRAY 
iN IECt * 
IHIEGEN 
1NTFGFR 
INTEGER 
INTEGER 

~TNIEGEH 
INTEGER 
INICCfR 
HEAL A M AY 
REAL ARRAY 

RELOCATION 

F .P , 

REAL 
INIEGE4 
INTEGEH ARRAY 
INTEGER ARRAY 
INIECEt 
IMEGER 
INTEGER 
INlEGtR 
IMFEKER 
INtc'SEft 
l l f E i l i 
iNftGEn 
INlECElt 

~Rnnr" 

STATEMENT LABELS 

LOOPS LABEL FRGM-•TO 
20 25 
2 * 31 
32 )* EKT REFS Hfll INSEft 

http://~lHier.fi


SUBROUTINE IPPLr 

LABEL 

Tfc/Th 

dCH- in 

IN i.fl'i<J<t/U<,5 

STATISTICS 
MOGtUH LENGTH 

61000B SCH USED 



SUBROUTINE VFIO 7 4 / 7 * OPT-2 FIN * . a * 5 3 U / 3 * 5 OZ JAW til U.19.Sfc 

SUBROUTINE V E L n l 6 E T A . V Z K 0 . S I G t A t . S I C I T S I C Z K . 

COtMm/PAR/CHANpLNIDtDLtBCHAN.ECHAN.NCHANtHASSiMAXEiOFfSET 
C0 'H0N£ la lP / inorH ,m,P |A .SA.SB.TRPI191 .1TRSIZ . I IRSHF, | fHG 
DIMENSION SlGTEKI255liSIGCAU255J 
DIMENSION SIGCAll255I .SIGCA2t255>,S[GW;>951iSIG2I253l 
REAL HASS.LHIDiL 
INTEGER BCHAN.ECHAN 
N*3 

HA3 ARRAYS ~ 
SICCAL, SIGCA2 CONTAIN THE ANALYTICAL DERIVATIVES OF T-IE DISTRIBU
TION HITH RESPECT 10 VIRO AND BET* RESPECTIVELY. THE SHUTTER 

.CONVOLUTED RESULTS ARE.RETURNED IN 5 I G I . SIG2. 

PP..?J?M f i i 

STGCALTII*O. 
S I G T E M I l - < ) . _ 

' &1&CAK11-Q. - - - - - -
S I G C A 2 t I I - 0 . 
S I G t l l i - O . * ~ " - -
5 I G 2 I 1 I - 0 . 

CONTINUE 
ILOH-BCHANtlTRSHF 

" IMIGH-ECHAN-ltRSHf " " 

HINT IS THE GRID SIIE~FORtHE 'SIMPSON'S RULE INTEGRATION 
0VE1 THE CHANNEL WIDTH. IF THE BEAM WIDTH IS VERY NARftJw, THEN 
SET tFLAG-1 AND THIS INTEGRATION IS PERFORMED. ELSE USE IFLAG-i) 
AND THE ROUTINE IS ROUGHLY b M I E S FASTER, 

~ HINT SHOULD PRDflAOLY BE 000. 
SEE 'INTRODUCTION TO NU1ERICAL ANALYSIS BY NUngBRANIJ.SECDNO 
E0.» PC. 1 3 . 
THE CURRENT VALUE OF NINT IS CHOPSEN SUCH THAT IF A FINER GRID 

^Snf fEfJE^bT' raEN^WTlSjTATf l lT^nr^fM^ETptr iMEN 
IS PRnQABLV HCRE IN ERROR. 

NINT-11 — - ^ - — . — 7 - r 

SZ>FLOAT(hINT-lt 
N12-NINT-2 
NH ID- (N I0N» l | / 2 
S 'FLnATINION-tr 
Cl 'CHAN*.! 

http://VELnl6ETA.VZK0.SIGt


SUBROUTINE VELD 76/76 QPT-2 FIN «.B»53B/J«3 32 JAS 81 U.Ofl .56 PACE ? 

C 2 « C H A M . l » t - . S | '< C 
THE 40 00 LOOP TREATS EACH POINT IN THE IONIZER EQUALLY, AND < " c " H01ELS THE EXPERfHEN" BV NIQN lNOEPENflENt AND SLIGHTLY UlSPlACEO 

• 60 • ' « IONIZERS. . ... . • ' « 
00 40 I ' l . N I O N 
L>LN[D*FL0AT1I-N'MD>*0L/S 

« i" 
00 3$ J-BCHAN.ECHAN 
IFMFLAG.EQ.01 GOTO 3D .... . . ,i 

. i" THE 00 LOOP PERFORMS THE 51HPS04«S RULE INTEGRATE . ' 
U IS THE LEPT EOC§ of fHt7 CHANNEL. 

70 T l -C lMFLOATIJ- I l tOFFSETI 
V l . L / T t 
X I«Vt»«N»EXPC-oeTA*MVI -VMOI»»ZI I /T l 

PI-CI/S2 
T I T M •M.mz.s 

T2-T1«0T « 
T3-T2»OT ' " - - - -
V2-L/T2 
V3-L/T3 " ' ' " 'i, ' f 
X2»va**H«f .XH-nETA»HV2-VZROI*»2H/ Ig ^ 

- X 3 ^ V 3 « « N » £ x p | - 0 6 t A » ( I V 3 i V l R l l i « « 2 t W t l ' 

.. . • 
*2»(VZ-VZR0I»*2 . - _ - . - ^ 

Tr-n 
C01UNUE % 
SICTEH(J»-SIGTEMlJI*W»or/J. 

DERIVATIVE OF INTENSITY H|Tll RESPECT TO VIRO. 
S l C C A l ( J l - S I C C A l t J U M l * O r / S . — m 

DERIVATIVE Of INTENSITY W|TH RESPECT TO BETA. 
^TCUzrji-MeazOitW2*DT7j; ~ 

GOTO 33 _ % 

" "" ~ • 
~ ^ : i * i F L [ u r i J i . n n - ! » b M 4 t , 2 — — • 

CALCULATF THE VELOCITY OF IHF PARTtC",E DETELTED IN CHANNEL J 
IF IT MAS IONIZED AT THIS DlSJASCE I FROM THE COLLISION ZONE ' 



1 
c 

.^11 _ 
C USIVG IHE GIVEN VELOCITY 6lStfi I«liT ION, CALCULATE Tit= RELATIVE 
C 4MOUNT EXPECTED TO HAVE THIS VELOCITY 
C 

OV**N*EXPt -6ETA* lV -V{R0t * *2 l / I 
t DERIVATIVE Of INTENSITY WITH SELECT 10 V2HQ. 

SICCAi:Ji -SlCCAl(JI*2 .»f iETAMV-VZRm«C 

__- l2 

_ 

SISCA2tJ I -5 ICCA2 IJ I *C* ( - ( v -V tROI * *? l 
S]GTEH(J>»SIGTEHIJI*C 

35 COMUNUE 
* 0 CONTINUE 

00 60 I -U0W. I I I1CH 
•, 

12 i C CONVOLliTF HON OVER TtiE SHUTTER FUNCTION USING THE TRAP ARRAY AS 

C 
ITENP-10-l 
JUM-I - ITRSHF 

A 

. 
i C CONVOLliTF HON OVER TtiE SHUTTER FUNCTION USING THE TRAP ARRAY AS 

C 
ITENP-10-l 
JUM-I - ITRSHF 

A 

13 

i 

00 55 J-JLOHtJMIGH 
' B-J*ITEHP " 

S t G U M ' S I G H I l + T R P l K M S I G C A t l J ' 
S I G 2 M > - 5 I G 2 l l f + T R P m * J l G C A 2 I J I 

55 S lCC»L I I I -S ICCAt ( l l *TRP ,K I *S tC fEH(J I 
- - • -

• RETURN 
END ' 

— - " f 
REFEftElCE HAP 1R-T I - - -

£NTAY JOINTS 
3 VELO 

REFEftElCE HAP 1R-T I - - -

VARIABLES Sh 
' 1 BCHIN 

907 C 

2 DIA 

TYPE RELOCATION 
W K O f * " " ~ " P A R " 0 SETA REAL 
REAL 3 CHAN RFAL 
REAL ""* • ' ~ • 2*5 C2 " REAL 
REAL TRIP 2 OL RFAL 

f . P . 
PAR 

PAR 

• -

• • — m 

\ 
„ 

2 3 * 
2 6 * 

ILOU 
ITRSHF 
J 

~ML1» "~ 
L 
MASS 
1 
1INT 
•win 

KtAL 4 fcUUN INI tUtK 
REAL TRIP 253 I INTEGER 
INTEGER- — TF:!P 255 IHTGH " INTEGER 
INTEGER 311) ITENP INTEGER 
INTEGER" " " ~ TRIP 30 ITRSIZ INTgGFR 
INTEGER 312 JHIGH lNIr&E« 

TRIP € 

251 
6 

292 
i 256 

262 

ILOU 
ITRSHF 
J 

~ML1» "~ 
L 
MASS 
1 
1INT 
•win 

RFAL 1 L"ID REAL 
PEAL PAR t HUE INTEGER 
INTEGER 5 NCHAN HU- iFH 
INTFGER J5T H1TJN • INIFGER 
1NTFGER Zul N12 IMfcSF't 

PAP 
PAR 
PAR - ._ . . . 

# 

a 
- - • • -

, 
, 

- - • • - . _. . - # 



SUBROUTINE "vELO 76/76 " OPT»Z 

l VMUDLE5 SN TYPE RELOCATION. 
10 OFFSET DEAL PAR 26) S 

FIN 4 . f U i J f l / l H S 

PF1J 

J2 JAN 01 11.09.36 " 0 B v 

1 SA RFAL TRIP * 
1 0 SIGCAL REAL ARRAY F.R. 712 

1311 S1GCA2 REAL ARRAY 313 
0 SICt REAL ARRAY F .P . 0 

1 2*0 S? REAL 305 
5 TUP REAL ARRAY TRIP 2hT 

sa 
SIGCAl 
SIGTEH 
SIG2 

11 

REAL 
REAL AHHAY 
REAL AfRAY 
REAL AKHAY 
REAL 

TRIP 

F.P. 

277 TZ PEAL 30J 
I 306 V REAL 3 

270 VI REAL 301 
302 V) REAL 274 

1 0 UIOTH REAL TRIP 272 
271 W? REAL 271 

TJ 
VtRO 
V2 
H 
Ml 
X I 

REAL 
-REAL 
REAL 
RFAL 
REAL 
RFAI 

F.P. 

. _ . 4 

333 X2 REAL 3J% 

EXTERNALS TYPE ARCS 
EXP _ . _ « E A l . 1 L J M M T 

INLINE FUNCTIONS TYPE ARCS 

X3 REAL 

- — 
. .* 

• 
FLOAT REAL 1 1NTA1N 

STATEMENT LABELS" - " 
0 3 0 25 

I 204 15 0 40' 
0 * 0 

136 
3 

30 
35 , 

• lOOfS L A i a INDEX M W - T O LENGTH PRDPERTIES 
13 "3 " 1 19 2 * "~ ~4B INSTACt 
39 40 I 62 122 154B EXT REFS 

> • » 33 " J 64 121" ~ 144B " EIT REFS 
72 29 K i l 44 53B EXT REFS 

NOT INNER 
. .._ 

'"" ? " 
220 60 I 123 H i 16(1 

1 22) 33 J 131 133 7B IHSTACK 
NOT INNER 

COMMON BLOCKS LENGTH 
1 " PA* " ' 9 " " " ' " 

TRIP 27 

NOT INNER 

—-- « 
1 STATISTICS 

PROGRAM LENGTH ' " " 17276 9*3 
5CN IA3EL6D COHMON LENGTH 448 36 

i' 610D0B SCM USEO 

• 

g 

_ ---.. . 
-

i . . . . . . . . . . . 

• 

1 

. ._. . 



iOOO/rjQO U.< 

FL PEQUIPIED TO LOAD 3360<t 
FL REQUIRED TO PUN 21600 

iHtliTn.' I R * N S F E « TO K E L V I N 

BlOO ASSICNHEHTS. 

/PAR/ 
/TRIP/ 

KELVIH " F i r 
BIG __ 
TKAPl 
HALF 
INOATA 

_IPPLF 

111 
144 

..LENGTH FILE 

9303 LGO 

VELD 
/STP.END/ 
/ F C L . C . / 
/QL INLW/ 
/OJOBSFL/ 
/QASAFLG/ 
/ ,~QCmp77~ 
/QS.IO./ 

FTM4LIB 
CIO» 
CQH10-

J W J » 
EXP. 
EXP.M5G 
FECKSK-" 
F l T l f -
FLTOUT-
FHTAP-

iqnVERLYr 
FOItUU-
F.OPF.1 

" F . K E A D F " " 
F.URITF 

—1X11 IT? 
GETFP. 
INCOM" " 
INPC-
KODEP" ' 
KRAKEH" 

OUTC-
Q2WTItV« 
t o o 
SPA-

5*4 7 
552 b 
5557" 
5 7 7 0 
6024 

. 64Z4 
11355 
13304 
13305 
13313 
13334~ 
1333A 

LGQ 
LGO 
LGO 
LGO 
LCO 

.tjM 

13337 
13340 

" 13531 
L3532 
13545 
136Z5 

~rsizV 
1372Z _ 

"13T40' 
14001 
14151" 
14473 

i s io r " 
15763 
15T64 
16 092 
16122 " 
16312 

FTN4LIB~ 
FTH4LIR 
FTK4LIB 
FTN4L1B 

U 4 I 4 " 
U 4 7 7 
16557 " 
17041 
17275 
20013 

~~Z0*73*~ 
Z0732 
21107 
ZHAO 
21163 

"T-'iiftLlfl 
FTN4LIB 

r="U«LlB 
" F1N4LIB 

FTN4LIB 
" M N 4 L t B ~ 

F1N4LIB " 
FIN4LIB 
FTN41IB " 
F1H4LIB 

-FTNTTIff -

FTN41IB 
' FTN4LIB 

FTN4L1B 
F1H4L1B 
FIN4L1B 

FTN4L1T 
fTN4L l t 
r-TNttlfl 
FTN4LIB 
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: _. ,. 
H t3F 0EN2EME DIMEft CALIBRATION 

MASS • 40 .000 
CHANNEL WIDTH * 2.? NICR04EC0ND5I BEGINNING CHANNEL ; B.l.i. £H3I9C.CrHA»4NEL -JS5! fL ICMT 

WIOTM - .76 * * ; 3ETECIUR APERTUR 

LE*jr.TH -16 .46 CH . tOHUEft LENGTH 

s 

OFffSET- - f l . 4 CHANNELS 
WHEEL M E Q . « *00 . H2I WHEEL DIAMETER * | » . l C*I SLOT 

; B.l.i. £H3I9C.CrHA»4NEL -JS5! fL ICMT 

WIOTM - .76 * * ; 3ETECIUR APERTUR E « .13 HH - • 

I N P U T D I S T R I B U T I O N 

t l 120 .0 82 122.6 S3 UY,0 B4 
• 9 12 A. 0 90 1 ) 9 . 0 91 13b. 0 42 

~97 M 6 . 0 « 147 .6 ~ 99 138,0 100 
105 133.0 106 143.0 107 121.0 108 

144.0 
132.0 
147.3 
144.0 

05 
91 

101 
109 

ilii: 
in'.i 

06 120.0 
150.0 
142.0 
138.0 

07 
95 

U 3 
111 

" 119.0 
140.3 
140.0 
134.0 

• 9 
96 

134 
112 

120.0 
„ 1 ? ~ . 3 _ . 

l ? T . l 
194.3 

.... .« 

113 131.0 U * 162.0 1!$ 155.0 l i b 
121 200 .0 122 i n . O U ) 211 .0 IZ4 
139 3*0 .0 130 364.D 131 4 5 4 . 0 132 
137 1061.0 111 1290.0 1)9 1462.0 140 
145 ' 2913.0 14b 118? .0 147 "3939 .0 140 
113 4759 .0 154 4 I M . 0 155 4893 .0 154 

144.0 
22S.O 
528. 0 

1671.3 
) S ) r . a 
47SJ.3 
JSor .o 
1 775.0 
800.0 
418 .0 
2 M . 3 
2 3 ) . 0 
204.0 
221.3 
149, J 
165.3 
167.3 
161.0 

117 
125 
135 
141 
149 
157 
165 
17) 
l e i 
189 
19T 
205 
21J 
221 
229 
23T 
245 
251 

iss 
KS:5 

-JKfcJ-
1575.0 

743.0 
371.U 

-m-
119^3 

is 
134 

III 

t 
f 
IS 

169.0 
289.0 
698.3 

2171.0 
4745.0 
4694.0 

111 
127 ns 
143 
1 M 
159 

166.C 
268.0 
HIT.d 

2461.0 
* 5 0 f . 0 
45»3.0 

123 
t?0 
116' 
144 
152 
151 

164.3 
340.0 
914.J 

2652.3 
4S10.0 
4 ) 5 4 . 3 

• 

161 4230.0 162 3991 .0 163 3776 .3 164 
169 2134 .0 170 2122 .0 171 1994,0 172 
ITT tat f f .O ITS 95b.0 ~ 179 873.0 110 
105 492 ,0 186 502 .0 187 302.0 188 
193 3 2 7 . 0 " 19* 271 .0 195 27S.0 196 
231 220*0 202 209. i l 203 231.0 204 

144.0 
22S.O 
528. 0 

1671.3 
) S ) r . a 
47SJ.3 
JSor .o 
1 775.0 
800.0 
418 .0 
2 M . 3 
2 3 ) . 0 
204.0 
221.3 
149, J 
165.3 
167.3 
161.0 

117 
125 
135 
141 
149 
157 
165 
17) 
l e i 
189 
19T 
205 
21J 
221 
229 
23T 
245 
251 

iss 
KS:5 

-JKfcJ-
1575.0 

743.0 
371.U 

-m-
119^3 

is 
134 

III 

t 
f 
IS 

1024.0 
1444.0 

643. S 
364.0 
731.3 

m.o 

167 
W5 
1»3 
191 
199 
2'J7 

2 7 * 6 . 0 
1266.0 

642.0 
389.0 
25L.J 
1-14.0 

160 
176 
134 
H Z 
Z13 
238 

2546 .0 
1 7 ) 9 . 9 

•id 9 .0 
3 ) 1 . 0 
234 .3 
2 2 1 . 1 

209 202.0 210 221 .0 2(1 192.0 212 
217 1S5.0 218 181.0 219 161.0 220 
223 173.0 226 174.0 227 ' 1 3 9 . 0 220 
233 157.0 2 )4 167.0 2)3 177.0 236 
241 1*7.0 242 ' 147 .0 243 135.0 244 
249 t ) 6 . 0 250 126 .0 251 148.0 252 

144.0 
22S.O 
528. 0 

1671.3 
) S ) r . a 
47SJ.3 
JSor .o 
1 775.0 
800.0 
418 .0 
2 M . 3 
2 3 ) . 0 
204.0 
221.3 
149, J 
165.3 
167.3 
161.0 

117 
125 
135 
141 
149 
157 
165 
17) 
l e i 
189 
19T 
205 
21J 
221 
229 
23T 
245 
251 

iss 
KS:5 

-JKfcJ-
1575.0 

743.0 
371.U 

-m-
119^3 

is 
134 

III 

t 
f 
IS 

193.0 
203.0 
166.0 
170.0 
I T * . J 
H.3.0 

215 
2?) 
231 
2)9 
747 

196.0 
10B.O 

' 1 7 5 . 0 
160.0 
D S . 0 
155.3 

216 
224 
212" 
240 
24B 

189.3 
1*9 .0 
173.0 
146 .3 l 
160 .0 £ 

1 

117 
125 
135 
141 
149 
157 
165 
17) 
l e i 
189 
19T 
205 
21J 
221 
229 
23T 
245 
251 

iss 
KS:5 

-JKfcJ-
1575.0 

743.0 
371.U 

-m-
119^3 

i 

— • 

SHUTTER FUNCTIOM TM^EIOID _ - 2 H . 5 T l . Z I 4 _ 

-
INTERMEDIATE VALUES 

-
STAHOftftD O E V U T W H B .5SBE»01 OBETA- - . 2113E* 

" " STAMPARO DEVIATION- ~i564E«6t B i f f J P * ~ .2192E-
_ _ STAN0ARO DEVIATION* ,563E»0I OBETA- _ .1229E-

F I N M PARAMETER VALUES 

00 0V2R3- -
01 DV/RO- -
01 DV/RO- I l79d£-03 

• ~~ — • 

BETA- .2T51E+01 V?BG- , 5 5 1 7 E * 0 l SPEED RATIO- .9152* *01 
ESTIMATED EK*«" IN LOCATION <ii .ilH'UH ON SUKFACE IN BETA AN? VI 

C A L C U L A T E D D I S T R I B U T I O N 

M.PH 
R3-

B6 

102 
its: 
1*0.7 

37 
95 

: J3 

ERATIOfS-
.1419E-02 

3 AVERAGE DEVIATION- 2.3 

| 12 1 6 0 . * 01 I i 0 . 9 84 160.9 85 
*0 161.9 91 I t O . 9 92 U j , 9 9 ) 
98 160.9 99 160.9 100 160.9 101 

160.9 
160.9 
160.9 

M .PH 
R3-

B6 

102 
its: 
1*0.7 

37 
95 

: J3 

160.9 
I6J .V 
160.9 

ftn 

104 

160.9 
1*0.9 
lhO.9 

89 
9 7 ' 

105 

163.9 
160.9 
160.9 

http://209.il
http://_-2H.5Tl.ZI4_
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.1
 

12
4 

1 
>6

 
13

2 
' 

• ! 

SHSSS 523 

!2Ss MISS* S8=»« 513 

i=Ss :sSSH£ ssssss sss 

iiii iliiii ilil.Ii i 
! L > IT T 

I I 

I I 



1 
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i . . ~ 0 
00 . — •• 

. — - - — -- — 0» 0 
•1110 

• I 
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• 10 

* ,• • 10 

* 
• """ " " " J """ 0 

1 1 
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tA TDF CALIMATMN BENIENE DINER 

MASS - 84 .000 
CHANNCL..P1PTH - 3 .3 HI CROSECONPSj BECIW 
OFFSET- - 8 . ) CHANNELS 
WHEEL FAEO. - 2 3 0 . H ( l WHEEL DIAHETEA - I T . ) L»i SLOT WIOTH 

IANNEL - _ j l . tNO)NC CHANNEL, -2241 f l lCHT LENQTH.-lt 

MHJ DETECTOR APERTURE - . 11 >(H 

«6 CHI HWHER 1FHGTW - 1.01 CM. 

.' N f U T 0 S T R 1 8 U 1 I 0 H 

•1 182.0 82 2 0 3 . 0 ti\" ITT.O .84 1B5.0 as H B . 3 36 163.3 87 194.0 88' 1ST. 9 
19 iao.0 90 192,0 . * L 199.0 92 181.0 93 172.0 94 180.0 95 181.0 . «* -., m.»_ 9T 1T9.0 98 198 .0 99 183.0 100 155.3 101 191 . 3 132 1B3.0 133 ISA. 3 134 211 .3 

105 213 .0 10b 202 .0 202.0 Ida 19J.J 109 226.0 110 216.0 l i t 270 .0 2 3 6 . 0 
113 2 3 3 . 0 114 267 .D 115 264.0 116 286,3 117 2B. .0 118 355.0 119 422.3 120 9 1 8 . 0 
111 ST2.0 122 (.67.0 123 786.0 124 431 ,1 125 1114.0 126 127 1468.3 »2«_ 1 7 7 3 . 1 
124 2212 .0 130 2628 .0 131 3064.0 132 35 70.0 133 4174.J 134 135 5687.0 136 6300 .0 
LIT 7 2 2 * . 0 138 eo^.o 139 a-na.o 140 9823.3 1«1 142 11458.3 143 1Z322.0 144 11102.1 
149 1J5B4.0 I * * 1413b.0 147 14622.0 148 14864.3 149 15UB.3 153 151 15056.0 152 14772.0 
193 14448 .0 *'* 14133.0 153 13776.0 156 11615.0 157 I ??.»?!<» 158 1170* .0 159 (3855 .0 160 I W l t . O 
161 9434 .0 162 8741 .0 163 8145.0 164 7428.0 165 166 167 5586.0 160 5241.3 
169 4507 .0 ITO 4121 .0 171 J6C0.Q 17? 3267.0 173 2916.0 174 2629.0 173 2 ) 5 3 . 0 176 2123 .0 
ITT 1885 .0 1T8 1678.0 179 150b.0 180 1355.0 181 1212.0 IB? 1097.0 IH3 1009.0 184 8 6 4 . 3 
185 sia.o 186 785. 0 1B7 685.0 IBB 673.J 189 633.3 193 546. d m 488.0 142 4 6 5 . 3 
193 4 5 8 . 0 194 4 4 6 . 0 193 426.0 196 404.0 197 198 199 170.0 204 •»44,3 
201 317 .0 

291.0 
202 
210 

309 .0 
272 .0 

203 
211 

328.0 
304.0 

204 
212 

316.J 
301.0 

205 
213 -ws- I Ob 

~~2I4 
2Tb. •> 237 3>R.0 208 277 .0 

234 
317 .0 
291.0 

202 
210 

309 .0 
272 .0 

203 
211 

328.0 
304.0 

204 
212 

316.J 
301.0 

205 
213 -ws- I Ob 

~~2I4 30?;o 21) 278.0 216 2 4 8 . 0 
21T 2 (.1.0 218 295 .0 219 267.0 220 299.0 221 262.0 222 257.0 273 214.0 22* 257 .3 

..SHUTTER FUNCTION TRAPEZOID .232,539^232 

INTERMEDIATE VALUES 

STANOAAO DEVIATION-
STANDARD DEVI AT I D * 
STANOARO DEVIATION-
inNOiSTTTjevfATIfi^ 
STANDARD DEVIATION-

FINAL PARAMETER VALUES 

,139E*02 
.132E»02 

25E+02 

DBETA" 
DBETA- " 
DBETA-

' .1666E»00 
.1602E»00 
.863 IE-01 
— 5 9 8 E - O I 
.Z395E-01 

OVZRO-
0V2R3-
DV2R0-

C A L C U L A T E D D I S T R I B U T I O N 

TIF 236.4 
236.5 
250.2 

9 ~ 3 -

101 
109 B 

.4633E-01 

.1765E-02 

.3333E-03 
7 l 6 9 » 6 - i W ~ 

IS* 

5 AVERAGE DEVIATION* 3 . 4 

2^6.4 
21T.A 
3J1.5 

716 .4 
216 .4 
211.8 
181 ,9 



* « * . * 124 671.3 125 1130.3 
3 0 4 7 . 1 152 3659.5 133 * 3 * L 9 
9 1 9 6 . * 1*0 1*1 11047.L 

1* *50 .1 1*8 1*6** .1 1*9 1*723.1 
13100.T 156 1 2 5 6 * . * 137 11981.5 
t '100.6 16* 7 * 7 1 . * 165 6Sb* . * 
3 M l . 6 \TZ 1*67.7 173 111* .1 
1592.-* 110 1*2?.9 ta> 1272.1 

676. T |H8 615.9 i s q 563 .1 
3 6 * . e 196 197 1 ) 0 . 6 
2 * 2 . 6 20* i 6 * . 6 ~2oT~ 262.J 
2 * 5 . 1 ! 212 ? * * . * 213 2 * 3 . 1 
2 ) 8 . * 220 23S.5 221 2 i a . i 

1051.1 127 
50H8.6 115 

11871.2 
T ? ; " - * -

151 
Tl»!:5 167 

2 7 9 1 . i 175 
l l H . b I B ) 

5 1 7 . 2 191 
3 1 6 . r 119 

—a**:r 20 T 
2*: . i 215 
211,1 2 2 1 

16*7 .0 129 

1006571 

2*3.5 217 

it 
*72S .« 
I99N.9 

_1L 





HE I I * C41I8PAUO* 

MASS - 1 1 1 . 0 0 0 
C»UN«FL_HlnTM_i I 
OFFSET- - I I . CHANNfLS 
WHEEL F M O . - • 

(If DIHtH 

I WHEEL OlAMttEP 

jNNJNG C'USNfi 

• 1 1 . 1 CH; SLOT • 

JLD1L' E» LEHG JH. 

I N P 0 t 0 I i i R i a U 1 0 H 

1 2 1 119.0 1 2 2 I01.D 1 2 ) 134.C 1 2 4 125.J 7 5 
n ? IST.O 1 ) 0 m . o i n 121.0 1 ) 2 1U7.0 i : 112.0 
1 1 T 1*7 .0 I I S 121.0 1 1 9 1 4 0 
l « 2 0 1 . 0 \*fc 225.0 » * T L4B 288.J 4 ' 212.3 
1 5 ) 478 .0 1 5 * 4n.o 1 * 5 1 5 6 771.0 5 Bib. J 
1 6 1 | 4 0 4 . 0 1 6 2 167S.0 H ) 1 6 4 7278.3 fl 24^>).0 
1 4 9 3914.0 1 7 0 i n 1 7 2 52>J.O 56(11. J 
H T T59O.0 ira i n I S O M i * . 3 HI 9311.J 
1 M 10011.0 ie* is r 10101.0 las 10J4F.3 1JCJ4.3 
1 1 1 9160.0 1 9 * BOJi.O 1 9 5 8616.0 1 7 6 7712.0 
2 0 1 6 * 6 . 0 2 0 2 5758.0 2 0 3 54*4 .3 2 J 4 505 ».0 - 0 5 46 7 ' . J 
2 3 9 3457.0 2 | J 3113.0 7 1 1 2898.0 7 1 2 7 7 ? ' . 0 1 74^,7.J 
2 1 T 17T0.O 2 1 " 155f.O 21 V 1436.0 2 2 0 l l t j l . O ?' \ I f,fc . 3 
2 1 9 835.0 2 2 6 76 1.0 22 7 720.0 2 2 8 ?<• SdA.J 
2 1 1 470.0 2 ) 4 410.0 2 1 5 398.0 2 ) 6 3S^.3 7 1 145.0 
2 4 1 250.0 2 4 2 2BJ.0 24 i 746.0 2 4 * 227.J 4 5 712.3 
2 * 9 715.0 2 40 2 ) 3 . 0 2 5 1 189.0 2 5 2 215.0 5 214. J 

* SMUftER FUNCTION fHAPEfOID .2327.515.21? 

"ntTETFsraTATrvinrer 
STMOIAO OEVIATION* .t»OE»02 
STANDARD DEVIATION* „9S1E*01 
SIMfMRD DEVIATION. .SF7E*01 
STANDAHO 0 E V I A I i r N « _ I i 5 . i e * 0 1 srAnoifiiTifvunfjN;—Tr^trsr 
STAN1ARD 0EVUT|(1N. .8*5£»01 

FINAL PARAMETER VALUES 

DBETA- -.194i»J»0Q OViH)« - . 4 2 6 t E ' 0 1 
DBETA-. ,2512£«00 DviHQ. . U 4 3 E - 0 2 
OflETA- , l * 5 5 ( ' 0 0 DVi«0- . 4059E-0 ) 

_ OBETA* .B2?qt -0 I J1V/RI1. , 2 1 2 1 E - 0 l _ 
" 'OBETA^' 7 * 5 4 h i - o r 0V2O< . 11 JOE-01 

• BETA- .24786-01 0*1 HO- . 60 39*-0- , 

C A L C U L A t E O D l S t I | g i l l | 0 > 

158.0 

14 8.2 
171.9 
383.2 

-5?JS-{ ; j—53fcS-
158.4 140 158.8 
1T9.0 148 189.0 
4 * 4 . 9 196 544.0 

1 4 1 . 3 
1 5 1 . 5 
1&J.7 

-5K:-S-
SS:S 
•iVfcJ.C 
V b l J . J 

2156 .0 

si;-
_ _«».E_ 

>t 1 2 . . 0 1 2 . 111.3 
15 1 . 1 . 0 1 1 . 

ci m . i 1.1 .1 
11 1 I . . 0 1 1 2 toco 1 " 1 3 1 . . > 1.3 1 I I I . ! 
»r U 1 I . 9 i.a . : ' . ' • 3 . . __ 
I " . 6 1 1 . 9 17 . 1 2-1..J 
•*'. <»7S1.3 ISC < 72C.3 
M in r .o 1 . 2 ' 1 > . 1 

211 1 5S. .3 
J ' C J j ! . 3 2 J » T M . 0 
15 2 U . C 9 2 1 . I H . 9 

!?) mn.o l!> « . » . 3 
?u " i . o 2 1 2 CIC.3 
H 312.9 TO. 3 
c l 2 . 1 . 9 1 . . . 3 
15 115.9 

W U G E 0FV1ATIOM-

1*6.0 129 

167.1 
t?6.1 
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6CNIEHE HONOHfR 3.21 MVOLT *OZZLE>400 TOUR TOTAL/HE.23 CENT. BATH 

MASS • 76 .000 
_tHIN>)Efc_KIOTH - ?.0 mcKOSECONpSl BEGINN.IHG CHANNEL • 

OFFSET- - 1 1 . CHANNELS 
1MEEL FREO. - 4 0 1 . H I : WHEEL DIAMETER - I T . 3 CMl SLOT I 

ENDING CHANEL •\bp; FLIGHT. LEN£I> 

I * . 76 HHi 3ETECTOR APERTURE • .11 

•la.tfc CM: IONIZER LENGTH - i.aa cn r 

t N R U T 0 5 T R 1 0 U T 0 N 

49 ~ 7 8 . 0 50 7 3 . 0~ 5 i ~ " ~ 7 5 . 0 52 70 .0 51 76.0 54 5 7 . 0 15 6 6 . 0 96 ~ 6 . - . 6 ~ . -_ . . »T 8 7 , 0 58 . M . O . . 59 7 9 . 0 60 77 .0 61 . TS.O 62 79.0 63 9 ] . D M . . 8 3 , 3 
65 6 9 . 0 66 6 7 . 0 b l 1 6 . 0 66 t.9.0 6? 76.3 70 59.1) 71 73 .0 
n 75 .0 7 * 7 7 . 0 75 6 6 . 0 76 78 .0 77 61.9 78 61.0 T9 9 2 . 0 • 0 109.3 
• i 158 .0 12 193.0 A3 3 1 7 . 0 54 457.3 AS 711.J a t 1112.0 87 1833.0 BH 
19 3669 ,0 90 A967.0 91 6611 .0 92 8097.0 91 1000-1.0 94 1 U 3 1 . 0 95 13065,0 96 14750.3 
97 15231.0 98 15667 .0 15353.0 10Q 15061.0 101 u i f l s . a 112 13147.1} 103 1 1 6 I U 0 134 10414.3 

109 9063 .0 106 T 6 1 I . 0 107 6589 .0 ioa 5495.0 109 44U4.3 110 1827.0 t i l 3170.0 112 2496 .0 
113 Z1CT.0 U * 17T4.0 113 1*75 .0 116 1277.0 117 1051.0 118 Ofrl.O 119 669 .0 120 640.0 

587 .0 _122 4 7 5 . 0 123 472.0 12* 137.3 125 317.0 126 2BB.0 127 2B4.J 128 ?61.0 
129 2 * 3 . 0 130 22t .O 131 199.0 I3Z 191.0 133 167.0 134 162.0 115 166.0 136 151.0 
137 139.0 138 137.0 139 4 3 . 0 140 22.0 141 i a . o 142 138.0 143 104.0 144 109.3 
1*5 105.0 H i 9 9 . 0 K 7 9 1 . 0 1*6 9a.g 149 U S . J 153 99 .0 111 117.0 152 95 .3 
193 9 6 . 0 154 8 4 . o 155 8 9 . 0 196 7 6 . 0 157 101.l l 158 TT.O 159 9 9 . 0 160 9 7 . 0 

IHUTTt* HWCTIOW TRARE20I0 . 2 1 4 . 5 7 2 . 2 1 4 

INTERMEDIATE VALUES 

STANDARD) QEVIATInH- »260E+02 D6ETA- - . l 7 3 6 E f O O 
- , } 7 5 i E - 0 1 

J . H I W n V U t . l ^ l l l f ^ - . K U W ^ T U f _ _ _ , „ 
SfAN^AftO DEVIATION- >249E»02 08ETA- _. 
SFANDAR0 DEVIATION- .247E+02 OBETA- - . 1 1 7 3 E - 0 1 DV2R3- - .1617E-J2 
STANDARD DEVIATION- *247Et02 " D6ETA- - . 5 3 9 1 6 - 0 2 DVtRO- - .6681E-03 

FINAL FARANETER VALUES 

•ETA- ;tt+5E*61 VIRO^ .923ftE*0t 50'fEo ft'ATIo- .9B76£*0i ATPH5P T9i*6t"*3o^ TTETATnTs. ~l AVFUcrhEVlATioN^" 4.4 
ESTIMATED ERRDft IN LOCATION OF HINIUN ON SURFACE IN BETA AN3 V7.RD- .1T92E-02 .1504E-02 

: I L C l i U I E D D l S i l l I H l l l l l 

*0 64. J 41 8 4 . 3 " 52 6 4 . 3 SI 84 .3 54 ttt.l 55 R4.3 56 14.3 - T T " 1*71 
46 84 .1 59 6 4 . 3 60 8 4 . 3 61 * 2 6 4 . 1 61 64,3 64 64 .3 65 84 .4 
66 84.3 67 6 4 . 3 66 8 4 . 1 69 64 .3 TO 3 4 . 1 11 64.3 72 6 4 . 1 73 
74 84.3 7) 64 .4 76 84 ,6 77 S5.3 T8 79 9 3 . 1 no 146.3 81 135.2 
62 193 .1 63 300 .7 04 4B6.8 65 78 7 .1 86 1242.1 37 1689.2 flfl 2757 .0 69 1856.2 
90 5172.6 

T * 966 .0 
91 6 6 6 5 . 1 
99 14917.7 -iSh 8264.3 

~T*"U3.5 
93 

"Toi ~I"j9S0.4 " " T o 2 " -ftU:i- 95 
T o i -SKtS-iS- 13841.6 97 1 4 * 9 2 . 0 5172.6 

T * 966 .0 
91 6 6 6 5 . 1 
99 14917.7 -iSh 8264.3 

~T*"U3.5 
93 

"Toi ~I"j9S0.4 " " T o 2 " -ftU:i- 95 
T o i -SKtS-iS- 135 9499.2 1 

106 8261.0 10T 7076.3 I3B 5976.1 109 4931.6 113 4 U 1 . I H I 3342.6 112 2496.5 111 2 l « * . 5 
114 1712.3 U 5 1151 .1 l i b 1061.T 117 612.4 ue 119 I M • 405.7 121 123 .6 
122 261.7 121 2 1 * . 1 124 180.2 125 1*4.4 126 115.3 127 121.2 121 l l l . D 129 113.5 
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atHUHE OlHFH, 3,21 l r i i lAL/ME.Jl I 

«ASS - 1 5 6 , 0 0 0 
_CHAH1EV mOTH_» ; ,Q WliRQSFCONDSl BfCIHWIMfi CHANNEL ' 

OFFSET- - 1 6 . CHANNELS 
MHEEl FRFO. " 4 0 1 . HZ) hllEEL DIAMETER - 1 7 , 3 H i SLOT I 

IOIHC CHAN1FL . I b e : FLlC'tT I F H i l H - U 

.76 HHi 3ETCCf!H IPEHIURE - . t l •« 

i ^ U t D I S 1 K I B U 7 1 0 N 

1*317.1) 
16772 .0 
16994.0 

, 1 7 6 0 5 . 0 . 
Z 1 T I 6 . 0 
21604.0 
17925.0 
17110.0 
urss.o 
16789.0 
17109.0 
16902.0 

16976.0 
16762.0 
16924.0 

..18060.0 
24662.0 
20922.0 
17360.0 
170*3 .0 
169*7 .0 

, I 6659.0 
16804.0 
16940.0 

16610.0 76 16Q64.Q 
169B9.0 04 16884.0 
1675B.0 92 16937.3 
18474-0 EOO 1 9 1 5 | , Q _ 
24725.0 
20271.J 
17526.0 
17078.0 
16952.0 

,17018.0 

24815.0 
19784,0 
17396,0 
16999.3 
17001.0 

_16879 ,3 
I T U ) . 3 
16781.0 

16811,0 80 16723.0 
16738.0 84 16498.1 
17JD6.0 96 17791.0 
22169.0 104 22*73 .0 

16670.0 

22627.0 
17984.0 
177*14.1 ' 
17152.3 
168^3.0 
16 744.3 
16 763.0 
1693 7.") 

_ SHUTTER FUNCTION TRAPEZOID . 2 1 4 . 5T2.214_ _ __ .1 .. 

INTERMEDIATE VALUES 

•4 |0E»01 0* 1556E03 - . STANDARD 0EV1AT1PN* 

FINAL PARAMETER VALUES 

•4 |0E»01 DBETA?_ . 2942E*-00 DVf 0* 1556E03 - . 
AftA- .1424E«01 VtnO" .8924E«01 
ESTHITEO EMO« 1H LOCATION OF KINIUH 

C A L C U L A T E D D I S T 

SF-EEO RATIO- .106SE»02 ALPHA 
ON SURF ACE IH « W AND VZRO-

R I B U T 1 0 H 

.8381= 
1J84E-QI 

•00 ITERATIONS-
.619QE-0Z 

1 AVCRAGE OFV H I I OH 2.3 

74 16802.7 73 
• 2 " 1 6 8 0 2 . 7 ' " 81 
90 16827.6 91 
98 " 18715.1 99 

106 24075.6 107 

16802.7 
16802.7 
16856,2 
19397,1 
24220.9 

-20«W<> 
17443.6 
16851,3 
16806.2 
16 802,9 
1683; .7 

~l6802; 'T— 

76 16802.7 
84 16802,8 
92 16409.7 

100 20148,0 
[08 24170.1 
116 i«sOT 
124 17290.2 
112 16S<-3.4 
140 16805.1 
148 16802.9 
156 16802.7 

"16? 16B02.7-

T7 16802.7 7B 
" 25 I68GZ.9 8t> 

91 17002.9 44 
101 20951.J 132 
109 23918.0 110 
it i i9*i5,-ij no 
125 17169.9 126 
1)3 16U31 . ; 114 
141 I fcfDt.fr 1*2 
144 16802,9 150 
157 16132.T 158 

—165 1 6 f t 0 2 . 7 — U 6 ~ 

'6832 ,7 
1 6 * 0 ) . 2 
IT15-4.1 
217T4.5 
21551.4 
TS9»7,"3~ 
l T 0 f 6 . 9 
16821.2 
168J1.R 
lfc(IJ?.1 
16-02.7 

~ lbAJ2.1 

79 
81 
4< 

101 
I t ! 

127 
l i s 
141 
151 
159 
1*7 

16812.7 

-•£»-
17315.fi 
16H17.2 
16rt iJ.5 
I6WJ2.P 

IO 
98 
96 

1J4 
112 

~i2r 
129 
136 
1 *4 
15 > 

16832.7 
168J6.9 
1T7 I2 .6 
21214.0 
27453.6 
lain,? 
16952.0 
l6>H2 t o 
16A33.2 
I6J32.7 
16932.7 

81 
89 
97 

105 
m 
129 
U T 
145 
15) 

16802.7 
16119.4 
18154.4 
21714,4 
21191.« 

t t 4 2 U T 5 . A 114 
122 17617.0 121 
130 16881.6 131 
138 16807,7 119 
146 16813.0 147 
134 16802.7 155 

16802.7 
16802.7 
16856,2 
19397,1 
24220.9 

-20«W<> 
17443.6 
16851,3 
16806.2 
16 802,9 
1683; .7 

~l6802; 'T— 

76 16802.7 
84 16802,8 
92 16409.7 

100 20148,0 
[08 24170.1 
116 i«sOT 
124 17290.2 
112 16S<-3.4 
140 16805.1 
148 16802.9 
156 16802.7 

"16? 16B02.7-

T7 16802.7 7B 
" 25 I68GZ.9 8t> 

91 17002.9 44 
101 20951.J 132 
109 23918.0 110 
it i i9*i5,-ij no 
125 17169.9 126 
1)3 16U31 . ; 114 
141 I fcfDt.fr 1*2 
144 16802,9 150 
157 16132.T 158 

—165 1 6 f t 0 2 . 7 — U 6 ~ 

'6832 ,7 
1 6 * 0 ) . 2 
IT15-4.1 
217T4.5 
21551.4 
TS9»7,"3~ 
l T 0 f 6 . 9 
16821.2 
168J1.R 
lfc(IJ?.1 
16-02.7 

~ lbAJ2.1 

79 
81 
4< 

101 
I t ! 

127 
l i s 
141 
151 
159 
1*7 

16812.7 

-•£»-
17315.fi 
16H17.2 
16rt iJ.5 
I6WJ2.P 

IO 
98 
96 

1J4 
112 

~i2r 
129 
136 
1 *4 
15 > 

16832.7 
168J6.9 
1T7 I2 .6 
21214.0 
27453.6 
lain,? 
16952.0 
l6>H2 t o 
16A33.2 
I6J32.7 
16932.7 

81 
89 
97 

105 
m 
129 
U T 
145 
15) 

U 9 1 1 . 6 
16A10.9 
16803.1 
16842.7 
164;>.T 

16802.7 
16802.7 
16856,2 
19397,1 
24220.9 

-20«W<> 
17443.6 
16851,3 
16806.2 
16 802,9 
1683; .7 

~l6802; 'T— 

76 16802.7 
84 16802,8 
92 16409.7 

100 20148,0 
[08 24170.1 
116 i«sOT 
124 17290.2 
112 16S<-3.4 
140 16805.1 
148 16802.9 
156 16802.7 

"16? 16B02.7-

T7 16802.7 7B 
" 25 I68GZ.9 8t> 

91 17002.9 44 
101 20951.J 132 
109 23918.0 110 
it i i9*i5,-ij no 
125 17169.9 126 
1)3 16U31 . ; 114 
141 I fcfDt.fr 1*2 
144 16802,9 150 
157 16132.T 158 

—165 1 6 f t 0 2 . 7 — U 6 ~ 

'6832 ,7 
1 6 * 0 ) . 2 
IT15-4.1 
217T4.5 
21551.4 
TS9»7,"3~ 
l T 0 f 6 . 9 
16821.2 
168J1.R 
lfc(IJ?.1 
16-02.7 

~ lbAJ2.1 

79 
81 
4< 

101 
I t ! 

127 
l i s 
141 
151 
159 
1*7 

16812.7 

-•£»-
17315.fi 
16H17.2 
16rt iJ.5 
I6WJ2.P 

IO 
98 
96 

1J4 
112 

~i2r 
129 
136 
1 *4 
15 > 

http://fcfDt.fr
http://17315.fi
http://fcfDt.fr
http://17315.fi
http://fcfDt.fr
http://17315.fi
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I I TEST C'l*«fl£0 

MASS 
CHANN 

- 40 .000 
FL KIOtK • 1 0 . ) MlcRCJECfNDSl BEGINNING CHJ 
! • - 2 . 6 CHANNELS 
FKFO. - 7 2 . M i l WHEEL DIAHFTEft . 1 1 . 8 CM) 

INNEL 

SLOT 

• U l i (MH1S& CrtAMSEL - J53 I 

MI3tH • .79 MM: DETFCTOR APERTU" 

136 
114 
122 
110 
138 
146 
154 
162 
170 
178 _ 

194 
217 
213 
218 
2?h 
234 

.247 
250 

IE • .91 M« 

8.77 CM! IONIZER LENGTH - .33 CM. '• 
WHEEL 

- 40 .000 
FL KIOtK • 1 0 . ) MlcRCJECfNDSl BEGINNING CHJ 
! • - 2 . 6 CHANNELS 
FKFO. - 7 2 . M i l WHEEL DIAHFTEft . 1 1 . 8 CM) 

INNEL 

SLOT 

• U l i (MH1S& CrtAMSEL - J53 I 

MI3tH • .79 MM: DETFCTOR APERTU" 

136 
114 
122 
110 
138 
146 
154 
162 
170 
178 _ 

194 
217 
213 
218 
2?h 
234 

.247 
250 

IE • .91 M« 1 

• 

109 
1IT 
125 

i n p u t o i s T R l a 
47919 .0 102 403*3 .6 
47142 .0 I t Q 4 0 * 5 7 . 0 
47B06.O I I S 4 7 9 * 2 . 0 
47899 .0 124 40064 .0 

U T I (1 N 

103 4B20S.0 *" 
111 48138 .0 
119 ~4T987.0 
127 402B7.O 
135 4J347.0 
143 501O2.O 
151 " 3 4 6 9 - . 0 " 
159 62721.0 
167 6f 405 .0 
179 65990.0 
l e J 50735.0 
191 5 ) 3 5 9 . 0 
199 '50027.0 
207 40705.0 
215 49580.0 
223 40525.9 

" 10* 
112 

' 125 
120 

• l i s 
144 

' 152 
169 
16S 
176 

' 184 
192 

" 203 
209 

~ 216 
224 

47793.0 105 
48313.0 113 
47771.0 121 
48319.0 129 saw 

APERTU" 

136 
114 
122 
110 
138 
146 
154 
162 
170 
178 _ 

194 
217 
213 
218 
2?h 
234 

.247 
250 

47336.0 

::u?:5 123 
' J ' 

47917.0 
4 0 J 9 I . 9 
48191.0 
48417.0 

109 
116 
124 
132 

48219 .0 
47870. ' ) 
40227.0 
48072 .0 

« 

1)3 
U l 
1 « 
137 
16* 
ITS 

4 * 3 9 6 . 0 142 50011*1 
53T9B.O "" 150 5 4 U 6 . D ' 
406T5.0 I SB 620011.3 
6 * 0 3 1 . 0 146 68094 .0 
67511 .0 1T4 6 6 * 2 4 . 0 
601677a: IS? 55464.0 
34317 .0 190 53933.0 
5064A.O " !•>« 50554 .0 " 
4 * 1 9 1 . 0 206 4908T.O 
40729 -0 214 40674.0 
48292 .0 222 47029.0 
40I9T.TI J)6 *?ail7o~ 
47953.0 2)9 40025.0 
4 0 U Z . O 246 " 40227.0 

U T I (1 N 

103 4B20S.0 *" 
111 48138 .0 
119 ~4T987.0 
127 402B7.O 
135 4J347.0 
143 501O2.O 
151 " 3 4 6 9 - . 0 " 
159 62721.0 
167 6f 405 .0 
179 65990.0 
l e J 50735.0 
191 5 ) 3 5 9 . 0 
199 '50027.0 
207 40705.0 
215 49580.0 
223 40525.9 

" 10* 
112 

' 125 
120 

• l i s 
144 

' 152 
169 
16S 
176 

' 184 
192 

" 203 
209 

~ 216 
224 

40599,J 13? 
5J9JS.J 145 
55823.0 153 
64551.0 161 
68775.0 169 
65014.3 177 
580JQ.1] IBS 
52755.0 193 
50312 . ) 201 
49022, 0 209 
48824.0 21T 
48321.4 225 

- . B a n . j 

—Illl-Hi-
52454.3 
49546.3 
VP7I4.0 
48446.3 

-88!:*-
4874J.3 
48142,J 

APERTU" 

136 
114 
122 
110 
138 
146 
154 
162 
170 
178 _ 

194 
217 
213 
218 
2?h 
234 

.247 
250 

4 8 J H 7 0 1J1 

143 

49696.0 
52139.0 
5 9 * 2 2 . 0 ' 
67070.0 
69497.0 
675=2.3 

140 
v*« 
156 
164 
172 
113 

49 204.3 
^7992 .0 
59«73 .3 
67651.3 
6T6«6.0 
62119.7 
S497T.0 
51191.5 
4QC6T.J 
40469.0 
40207.3 
41524 .0 

'f 
i o i 

""' i 9 r " 

217 
221 

4 * 3 9 6 . 0 142 50011*1 
53T9B.O "" 150 5 4 U 6 . D ' 
406T5.0 I SB 620011.3 
6 * 0 3 1 . 0 146 68094 .0 
67511 .0 1T4 6 6 * 2 4 . 0 
601677a: IS? 55464.0 
34317 .0 190 53933.0 
5064A.O " !•>« 50554 .0 " 
4 * 1 9 1 . 0 206 4908T.O 
40729 -0 214 40674.0 
48292 .0 222 47029.0 
40I9T.TI J)6 *?ail7o~ 
47953.0 2)9 40025.0 
4 0 U Z . O 246 " 40227.0 

U T I (1 N 

103 4B20S.0 *" 
111 48138 .0 
119 ~4T987.0 
127 402B7.O 
135 4J347.0 
143 501O2.O 
151 " 3 4 6 9 - . 0 " 
159 62721.0 
167 6f 405 .0 
179 65990.0 
l e J 50735.0 
191 5 ) 3 5 9 . 0 
199 '50027.0 
207 40705.0 
215 49580.0 
223 40525.9 

" 10* 
112 

' 125 
120 

• l i s 
144 

' 152 
169 
16S 
176 

' 184 
192 

" 203 
209 

~ 216 
224 

40599,J 13? 
5J9JS.J 145 
55823.0 153 
64551.0 161 
68775.0 169 
65014.3 177 
580JQ.1] IBS 
52755.0 193 
50312 . ) 201 
49022, 0 209 
48824.0 21T 
48321.4 225 

- . B a n . j 

—Illl-Hi-
52454.3 
49546.3 
VP7I4.0 
48446.3 

-88!:*-
4874J.3 
48142,J 

APERTU" 

136 
114 
122 
110 
138 
146 
154 
162 
170 
178 _ 

194 
217 
213 
218 
2?h 
234 

.247 
250 

5 I 6 T r . O 
" . IS IS . J 

as!: 
195 
23) 
211 
219 

24 3 

5 5 * 3 1 . 0 
51719.0 
4V610.0 
48654.0 
4 8 * 6 9 . 0 
4B214.3 
4T845.0 
49127.0 

148 
196 
2J4 
212 
227 
220 
236 

. . 2 4 * _ 

49 204.3 
^7992 .0 
59«73 .3 
67651.3 
6T6«6.0 
62119.7 
S497T.0 
51191.5 
4QC6T.J 
40469.0 
40207.3 
41524 .0 

f 

t 
229 
tit 
24S 

4 * 3 9 6 . 0 142 50011*1 
53T9B.O "" 150 5 4 U 6 . D ' 
406T5.0 I SB 620011.3 
6 * 0 3 1 . 0 146 68094 .0 
67511 .0 1T4 6 6 * 2 4 . 0 
601677a: IS? 55464.0 
34317 .0 190 53933.0 
5064A.O " !•>« 50554 .0 " 
4 * 1 9 1 . 0 206 4908T.O 
40729 -0 214 40674.0 
48292 .0 222 47029.0 
40I9T.TI J)6 *?ail7o~ 
47953.0 2)9 40025.0 
4 0 U Z . O 246 " 40227.0 

i s I 4e36b, 6 
239 47776.0 
247 40Z8T.O 

243 
" 248 

47986.0 231 
48113.9 2 t t 
4 7095.3 249 

- . B a n . j 

—Illl-Hi-
52454.3 
49546.3 
VP7I4.0 
48446.3 

-88!:*-
4874J.3 
48142,J 

APERTU" 

136 
114 
122 
110 
138 
146 
154 
162 
170 
178 _ 

194 
217 
213 
218 
2?h 
234 

.247 
250 

5 I 6 T r . O 
" . IS IS . J 

as!: 
195 
23) 
211 
219 

24 3 

5 5 * 3 1 . 0 
51719.0 
4V610.0 
48654.0 
4 8 * 6 9 . 0 
4B214.3 
4T845.0 
49127.0 

148 
196 
2J4 
212 
227 
220 
236 

. . 2 4 * _ 
40 349.0 

_ 4 * t B 7 . 3 

• 

— SMUTfE f t F W C t l o M T IUPf /O lD . 0 2 2 . l l 7 . 2 r 7 . 2 0 6 . 2 1 T .117 .022 

. . . 
.__ 

i 

« 

' " " 1MTE*« ! M * t € VALUES " " 

1NDAR0 DEVIATION- . + H E * 0 1 
iNDABO DEVIATION- .2*3E»01 

' " ~ DUETA-
OBETA- .: 

3910E* 
30B3E* 

oo ovzi:* -, 
oo o v m * :;:L°I:S 

" - . fl 

STA 

! M * t € VALUES " " 

1NDAR0 DEVIATION- . + H E * 0 1 
iNDABO DEVIATION- .2*3E»01 

' " ~ DUETA-
OBETA- .: 

3910E* 
30B3E* 

oo ovzi:* -, 
oo o v m * :;:L°I:S • 

FIHAl 1 

BETA" 

•MMETEft VALUES 

. 4 3 M E » 0 1 V I M - .4D76E*01 SPEED RAT 
EO ERROR IN LOCATION OF MINIUM gw SURFACE 

10 - .969T£»01 ALPHA' 
IN BETA AMD VZPn. :.««-"= »00 ! ^ S i S S 2 AVF9ACE OEVI [ATI ON. • l . r 

« •MMETEft VALUES 

. 4 3 M E » 0 1 V I M - .4D76E*01 SPEED RAT 
EO ERROR IN LOCATION OF MINIUM gw SURFACE 

10 - .969T£»01 ALPHA' 
IN BETA AMD VZPn. :.««-"= »00 ! ^ S i S S 2 AVF9ACE OEVI [ATI ON. 

« 

104 
112 
120 

c u . u u i n D I 
4B049.6 IDS 40049.6 
49049.6 111 49049.6 
49049.6 121 48044.7 

-40O57 .T 121 4R062. 1 
49290 .7 117 4f lJ73,5 
3 0 2 1 9 . * 145 50733.7 
56452.4 15J 5TMO.0 

S T f t i n u T I i l N 

106 49C49.6 107 
114 48(349. fr H i 
122 40049.8 121 
i i a 4TICE9;B—rn 
13B 4B495.6 114 
146 51325.6 147 
154 5859, , 1 153 

490*9 .6 100 
18049.6 l i b 

-SSfeJ-HJ-
JSS:! \U 
54691.6 156 

48U* L b 117 

-5SK:4—K!-
KKi:! .'ii 
S U M ) . 5 157 

4HJ49. f 
4 8 ) 4 9 . 6 

-SSZHTS-

61851.3 

113 48049.6 
49049.6 
48352.1 

HI 
119 
127 

M 0 * 9 . f t 

• 
• 

13* 
IAA 
152 

c u . u u i n D I 
4B049.6 IDS 40049.6 
49049.6 111 49049.6 
49049.6 121 48044.7 

-40O57 .T 121 4R062. 1 
49290 .7 117 4f lJ73,5 
3 0 2 1 9 . * 145 50733.7 
56452.4 15J 5TMO.0 

S T f t i n u T I i l N 

106 49C49.6 107 
114 48(349. fr H i 
122 40049.8 121 
i i a 4TICE9;B—rn 
13B 4B495.6 114 
146 51325.6 147 
154 5859, , 1 153 

490*9 .6 100 
18049.6 l i b 

-SSfeJ-HJ-
JSS:! \U 
54691.6 156 

48U* L b 117 

-5SK:4—K!-
KKi:! .'ii 
S U M ) . 5 157 

4HJ49. f 
4 8 ) 4 9 . 6 

-SSZHTS-

61851.3 

14? 
1*3 
153 

44UJ.F 
4 9 4 1 0 . * 
S44T3.9 
62884 .0 

-TT5~ 
1*1 

' 151 ~ 
159 

49T83.3 

f . l H ' 8 . 4 

• 

http://ll7.2r7.206.21T
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HE M O PS I SHORT FLIGHTPATH 

li:iOS6C0NOSl BEGINNING CHANNEL 
DISS • 4 .000 
CHANNEL HIOTH • 2 . 0 _ 
OFF'SET- - 3 . 6 CHANNELS 
NHFEL FREQ. - 1 9 0 . riZl WHEEL DIAMETER 

FN01NG CHANNEL 

11.3 C I SLOT WIDTH • .116 MHi OETECTGft APERTURE • ,13 HH 

FLIGHT LENGTH •?•) . K3 CH! I3XUER LENSTH - 1*03 CM. 

I N P U T D l S I l l i U T I d N 

10T 1063.6 102 1120.6 03 ~ 1075.0 ' 104 
lOf 1 0 * 4 . 0 110 103B.3 1067.0 
l i ? 1106.0 i n " 1091.0 ' 1069.0 
129 1134.0 126 1149.0 1066.0 
IS) II41.A 134 I121.A 1077..0 
1*1 1316.0 142 1*41.0 1391.0 

" 1*9 1501.0 190 1443.0 1496.0 
1ST 11574.0 138 21211.0 374B2.0 160 4 

" 1*5 4450.0 166 2797.0 2084.0 
ITS 1336.0 114 1742.0 1369.0 
111 iJ2B.d lS2 1390.0 BJ 1*33.0 
1S9 1046.0 190 1137.0 91 1275.0 
itr 1021.0 " i 9 a 1 OB 6.0 99" " l o n . o 2J0 

10BB.Q 
1085.3 
1055.0 
1134,0 

1474.0 
1653. ] 

44077.0 
1654.0 
1347.3 

— T 2 T 4 . 0 

1105.0 
1331.J 
1121.0 
1047.0 
liiT.T~ 
1452.0 
I 761.0 

38751 .0 
1576.0 
1 3 U . J 
WSiT.O 

1033.0 
IJ55.0 
1074.V 
1 I7B.0 
£196.3 
1430.0 
2CBJ.0 

25649 .0 
t 4 i i . e 
1354.3 

is:! 

1057.0 " 
1 ) 0 8 . 0 
1029.0 
1075.C 
123B.3 
1460.0 
2923.3 ~ 

14207.0 
1170.3 
1311.0 
1211.0 
1166.0 

1049 . ) 
10R9.3 _ 
1064.0 
1061. ' ! 

— i T i a . o 
_ 1 * 1 2 . 0 

5349 . ) 
7074.0 
P I J . J 
125ft.0 
1132.3 
1121.3 
1090.0 

SHUTTER F u h t l l M TRAPEZOID . 2 S d . 4 4 0 . 2 l d 

INTEMEOUTC VALUES 

STAN0M0 OEVIATInN< 
STANDARD DEVIATION' 

""5lANfl*R0TiPvl»TTrjff 
STANDARD DEVIATION' 
STANDARD DEVIATION* 
tTANDAHO DFVIATICft-

"STANOARO DEVIATION. 
STANDARO DEVIATION. 

"TTi'ibAftDTlFTlATInNT 
STAH1AR0 DEVIATION. 

FINAL PARAMETER VALUES 

~1>BETA- . i 467E+0 l 
0V2RQ- - .1T1BE-J2 

.100IE«03 V7AU- 10 WFBAGE DFV1ATI0N- 13.5 

ESTIMATE? ERROR IN LOCATION OF MINIUM ON SURFACE IN BETA AND V7.B0-

C A L C U I A i e n 

E> 1194.6 U d 1134.6 109 1144,6 
1194.6 116 " U>*4.6 1 1 * " " 1194.6 
1194 .6 I M ll*»4.ft 124 1194,6 

http://2Sd.440.2ld
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XCOOQI.lOf 

*ASS • 44 .000 
CWAWSEL.WD1H • 6 .0 MICROSECONDS; BEGINNING CHANNEL 
OFFSET" - 3 . 0 T H » W E 1 5 
WHEEL FREQ. • 1 5 0 , H I : WHEEL DIAPFIfR " 1 1 . 3 L « ; SLOT >ETECT(1H *Pt«1UHE • 

U N ' ftlslfclftuTlftk 
i l l 1665.1) 122 
12* 1521.0 193 
117 1751.0 138 
145 247B.0 1*6 

ia?ia.o 
14922.0 
441 A. 0 
3 734.0 
2126.0 ^ 

T742.0' JO-
1675.0 

•is: 
.•::,".:! 

1665.0 211 

1629.0 
1607.0 
1(147.0 
3099.0 

— 9 4 0 4 . 0 
ZO259.0 
I 76*9. ] 

7 6 ( 5 . 0 
3215.0 
2026.Q 
lUiTX' 

»>< t .O 

SHUITEA FUNCTION TBAfEIDlO . 2 1 7 . 5 6 5 . 2 1 7 

INTERMEDIATE VALUES 

STANDARD DEVIATION 
^ ' STANDARD DEVIATION-

SIANDAKD 0EV1A11PN-
5T*<DAflD~DEVlATlOHr 
STANDAftD DEVIATION* 

FINAL PARAMETER VALUES 

AVEBACf DEVIAI104" ?.1 

C A L C U L A T E D D I S T H I I 

122 1705 . • 123 -S53- - K J - 1705.B 
—lT7J5."<r-

125 
133 

1705.9 
1706,1 - H J - - { {S-S- 127 iTOS.a IZB 1705.8 129 1705.* 123 -S53- - K J - 1705.B 

—lT7J5."<r-
125 
133 

1705.9 
1706,1 - H J - - { {S-S- 127 

H A T . ? 
111 U l T . i 131 IT2T .4 140 1744.B 141 1773.8 l « l f l ' d . 6 143 1843.5 1*4 M . P . I 
146 23B9.2 1*7 148 3111.5 149 3644,5 ISD 151 15? I 2 M . 1 
15* n«<n.A I S * 9B60.4 156 11321.6 157 12H27.4 15« 1431J.7 159 m a i . o 16J i n ? s . 
162 19316.4 163 20002.4 16 4 20593.6 165 2 0 « i 7 . 1 167 1M, 169 11» '4 .4 
170 1B365.6 IT1 17 317.5 172 1616B.9 173 14957.4 I I . 1171R.5 I t * 1»4B\ .1 l i b 1 1 2 ^ . 2 177 

-t.1?l.T~ - I t ! — U T 4 . 7 - 13! 1 i ? 9 . l 
186 3525.2 i a r 3184.5 tan 2899.9 189 2664.0 HO 24 7 J . I I'M 
144 ttvn.s 1»5 1131.1 146 I B M . 4 19 / 184.1.9 m i f l J * . 3 |19 1784.7 ?U 1761.7 2)1 1711,1 

1739.9 201 17 )1 .4 204 1725.0 2 05 172U.1 70( 1716.4 2or 1713.7 23B 1711.6 209 171P.1 







\ mss - 4Z.ooa 
CHA1HEL HIOTH - 5 „a KUftOSFCOMlSI ftEGIMMttG CHk U 3 . ENDING CHANNEL - 2 2 4 ; 

MOTH - .36 HK! DETECTOR 

FLI5H 

APERTU 

T LENGTH -2 o .90 CMJ IONIZER LENCT H - 1.03 CN. 
OFFSET- - 3 . 6 CHANNELS 

1 WHEEL FREQ. -ZOO. Hit WHEEL D1AMETEH - 1 T . 1 I N ! S t i l l 

U 3 . ENDING CHANNEL - 2 2 4 ; 

MOTH - .36 HK! DETECTOR 

FLI5H 

APERTU RE - • ! ) "M « 

I V ••» U T D I S T R I B U T I O N 

" " 113 3B0.0 114 3S2.J U S 354.0 ' 116 
121 389 .0 122 391.0 123 411.0 12* 

I ' 129 4 4 0 . 0 130 532.0 131 601.0 132 
1ST 1411.0 136 1653.0 119 I t 66,0 140 

337.0 117 
395.0 125 
611.0 133 

2610.0 141 
HI:! 111 

126 
134 
14? 

361.0 
426 .0 
843 .0 

4112 .0 
ill 3BT.0 

449 .3 
1000*3 
4971 .0 

120 
126 
136 
144 

351 .0 
4 7 2 . 1 

1139.3 
6 2 1 1 . 1 

« 

U S T t i l . d 146 95S9.6 U 7 U&04.O 146 
1 199 Z8074.0 134 31026.0 155 33B15.0 156 

" " 1 6 1 " 3 9 1 4 6 . 0 162 3TB67.0 16 3 " " 353 )9 . 0 " 164 
169 20662 .0 170 IB044.Q 171 15630.0 172 

1 " 177 6 0 7 6 . 0 " 178 5167.0 " 179 4299.0 " ISO 
IBS 1S06.0 106 1570.0 1B7 1310.0 IBa 

16156.0 157 
33542.0 loS 
1357B.0 173 

3746.0 1Q1 
1196.0 l f l9 
6 W . 3 197 
505.0 205 
401.3 213 
379.0 221 

isa 
158 
166 
174 
IB2 
190 

19Z13.3 
39236.0 
2B646.0 

9910.0 
7653.0 

953 .0 

175 

22221 .0 
3974R.D 
25770.0 

8516.0 
22S1.0 

152 
160 
1 6 8 " 
176 
144 
192 

2S52B.3 
39414.0 

"21194.3 
7169.0 

" 1 9 7 5 . 0 
837.3 

4 

191 0 2 t . O 1,94 709.d 19$ 64S.0 196 
t 201 9 1 2 . 0 202 492.0 20) 494.0 204 

" 209" 452 .0 210 402 .0 ' 211 "453 .0 " 2 1 2 
_ « T . _ 3 6 0 . 0 _ 216 _ _ 3 6 7 . 0 _ 2 1 9 3 7 5 . 3 2 2 0 

16156.0 157 
33542.0 loS 
1357B.0 173 

3746.0 1Q1 
1196.0 l f l9 
6 W . 3 197 
505.0 205 
401.3 213 
379.0 221 

5 1 ) . 3 

Si:! 
191.0 

19B 
216 
214 
222 

456.0 
396 . f l 
373 .0 

199 

HI 
512 .0 
458 .3 

' 4 1 7 . 3 
353 .0 

200 
238 
21b 
224 _ 

498 .0 
454 .0 

145.0 

« 

SHUTfE* FUNCTION TKAfEIOlO . l B 6 . 6 2 a . l B 6 A" * 

01 1WIA3- -

... _ -
_ INTERMEDIATE VALUES^ _____ 

STANDAKO DEVIATION* .356E+0Z OBEIA- - . 1 3 0 6 1 * 01 1WIA3- -

... _ -
— , 

1 STANOAXO DEVIATION* .345E*02 DBETA- - . 6 8 9 6 E -
" "" STANDARD DEVIATION- .34SEtO? " " D1EU- - . 3 4 0 7 E -

Oi) DYZflO- -
01 0WR3- -
01 OVZRO- - BS» — * Oi) DYZflO- -
01 0WR3- -
01 OVZRO- - BS» 

) ESTIMATED ERROR I'N LOCATION OF NINIJM OH SJRFACE IN BE TA AND VfRO- .2486E-03 
- • - ~ 

>' C A L C U L 1 T E 0 D I S T R I B U T I O N 

TA AND VfRO- .2486E-03 
- • - ~ 

- t 

t IZZ 462 .8 121 «6Z.B 124 462,9 125 
130 4611.9 111 475.3 112 4BT.1 133 
110 HOB.2 139 1*55.4 140 1944.7 141 

I 146 9827 .0 147 I 2 1 b 2 . 6 148 147*5 .2 149 
IS4 31957.5 155 14193.0 156 36010.7 157 

46^.S l i d 
462,9 U 6 
509.1] 114 

2613.1 142 
175B7.7 153 
37144.4 t i B 

" 3049fir;7 VEE~ 
121011.5 174 

3199.5 lU2 
8K4.B 111 

3491.1 143 
20544.2 151 

-sift-s-js-
•s:::i is 

7S9.S 1>1 

461 ,V 
609 .7 

463S.9 
73562.4 
1M-.77.0 

— 7 5 7 1 3 . 3 — 
9iJl>».4 
2229 .5 

T14.9 

1?H 
116 
1*4 
15> 

l ' 6 

.Sir! 
5KX:: 

121 
129 
137 
145 
151 
161 

467.4 
465.7 
869. B 

TT"9.7 
29360.7 
3740H.7 

t 

3 170 1B507.5 171 162B3.6 172 14212.9 173 
17S 5451.4 179 456R.6 IflO 1819.4 1B1 
166 1146 ,1 167 1156,6 IBB 100*.2 1B9 

• 

» i 

46^.S l i d 
462,9 U 6 
509.1] 114 

2613.1 142 
175B7.7 153 
37144.4 t i B 

" 3049fir;7 VEE~ 
121011.5 174 

3199.5 lU2 
8K4.B 111 

3491.1 143 
20544.2 151 

-sift-s-js-
•s:::i is 

7S9.S 1>1 

461 ,V 
609 .7 

463S.9 
73562.4 
1M-.77.0 

— 7 5 7 1 3 . 3 — 
9iJl>».4 
2229 .5 

T14.9 

1?H 
116 
1*4 
15> 

l ' 6 'mi-:, 
1*1?.& 
654 .4 

Ifc-J 
177 

" l f l * ~ 
193 

2J94Q.q 
6487.8 

" 1 * *1 .7 
611,9 

7i 
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*> 
"USS 
CHAN 
Of-*S 
WHEE 

30 *£« C -Hi 

• 4.O0G 
I E L M io rn - i s . o njcaosECOMosi B E G I N N I N G C H I N N E L • S i t EN111G tHANNSL - L 6 T ; SLIGHT LEtlGlH • " m ; 1<Y417ER LENGTH • 1.03 C I . 

• 

"USS 
CHAN 
Of-*S 
WHEE 

! • - Z . 0 CtttHSELi 
fRFO. - 1 * 0 . H i I WHEEL OlAHETtR - J 1 . 8 CHI SLOT K1UTH - ,78 UN! DETECTOR APERIUHE - . 1 ) *•* 

_ .... , g 

5i 
9* 
67 
75 

2 2 5 1 7 . 0 52 2 2 4 » , 0 i i 22674.0 5 * 
22572 .0 60 22644.0 61 2269B.0 62 
2 ) 1 1 5 . 0 6S 21120.0 69 ' 23476.0 70 
2 5 * * 3 . 0 76 26211.0 77 27050.3 78 

228*8 .9 
22746.3 
23745.0 
2H651.0 

266209.0 
4B21J3.3 
429796,0 
220416,0 

95366.0 

55 
63 
71 
79 
67 
95 

103 
111 
119 
127 

- T . 1 5 -

143 
151 
159 
167 

32582.0 
2ZB6L.O 
23578.0 
Z9B61.0 

56 
64 
72 
ao 

22731 .0 
22977. i f 
241*3 .0 
37407.0 

57 

1! 
22715.3 
22971 .0 
74540 .0 
35396.0 

98 
66 
r* 
i t 

22420.0 
71436.0 
24410.3 
39ZV) .0 

« 
99 

10T 
" 115 

123 
111 
139 
14* 
1 H 

~ l i i 

4 4 6 t a . A S* 517rtA,o hi t&Ht.i bb 
179769.0 92 20*685 .0 93 233852.0 9* 
419296.0 103 ~ 443171.0 l O l " 464408.0 132 
416475.0 I OS 4716*1 .0 109 452810.0 t13 
290919.0 116 26*926.0 L U 242386.0 l i f t 
1 )3683 .0 124 119489.0 12 9 106484.0 116 

228*8 .9 
22746.3 
23745.0 
2H651.0 

266209.0 
4B21J3.3 
429796,0 
220416,0 

95366.0 

55 
63 
71 
79 
67 
95 

103 
111 
119 
127 

- T . 1 5 -

143 
151 
159 
167 

863*4 .0 4i 
299*29.3 96 
493522.J t J 4 
433311.0 112 
2300S2.D 123 

87956.U I?.* 
- W K K o 135-

Z6721.3 1*4 
13761.0 15? 
22B6J.3 163 
2Z567.0 

1014*7 .0 
329633.0 
498572.0 
376 )97 .0 
lR113u.n 
76550 .J 
37221". C 
26267 .3 
23675.3 
?J9 64.C 

97 
135" 
113 

Hi 

124613.0 
361952.3 
501311.0 
147324.0 
1 6 3 M 1 . 0 
6R)>1 .0 

'90 
98 

i06 
114 
122 
130 

144447.0 
39(1139.3 
496137.6 
319R<>ft,Q 
1515f l l . l> 
6?410.D 

• 
99 

10T 
" 115 

123 
111 
139 
14* 
1 H 

~ l i i 

16006.6 Hi 5 (411 .6 I 3 l W l l ' 6 . 0 134 
1 1 ) 7 8 . 0 149 30035.0 141 20626.0 142 
24578 .0 148 24412.0 ' 149 " 2 * 2 1 5 . 0 " 150 
21279 .0 156 23150.0 157 23172.0 153 
2 2 8 1 0 . 0 ' 164 2 2 6 4 4 , 0 " 165 " 2 2 * * 8 . 0 " 166 

*35*i;a 
275*0 .0 
Z4C«).0 
22837.0 
22712.0 

55 
63 
71 
79 
67 
95 

103 
111 
119 
127 

- T . 1 5 -

143 
151 
159 
167 

863*4 .0 4i 
299*29.3 96 
493522.J t J 4 
433311.0 112 
2300S2.D 123 

87956.U I?.* 
- W K K o 135-

Z6721.3 1*4 
13761.0 15? 
22B6J.3 163 
2Z567.0 

1014*7 .0 
329633.0 
498572.0 
376 )97 .0 
lR113u.n 
76550 .J 
37221". C 
26267 .3 
23675.3 
?J9 64.C 

34946.0 
25564.0 
23333.0 
22951.0 

138 
146 
154 
162 

3 7 " 1 9 . ) 
75049.0 
7 !873 .0 " 
22A49.3 

• 

? « 

" INTEHN " INTEHN EDI AT £ VALUE* ~ ~ " " 

5TAHQARO 0£VIATIPH> .329E»03 DBFTA- .5Z36E-
SfAMDARD OEVlATION- .299E-»03" " CBETA- .Z850E-
1TANOARO DEVIATION- . I 9 l E * 0 3 DflETA- .1489E-
STANDARD OEVIATICN*' . IS9E*03 08ETA- .7569E-
STANDARO OEVtATlOti- ,2ft9E«03 DHE1A- .3794E-

01 DVZBO-
01 DVZR3« 
01 OVIRD" 

02 DVJRtl" 

4533E-31 
.2493S-0Z 
.9048E-03 
.4263E-0 ) 
. 2051F-0 ) 
. 9998E-0* 

. 
1 

5TAHQARO 0£VIATIPH> .329E»03 DBFTA- .5Z36E-
SfAMDARD OEVlATION- .299E-»03" " CBETA- .Z850E-
1TANOARO DEVIATION- . I 9 l E * 0 3 DflETA- .1489E-
STANDARD OEVIATICN*' . IS9E*03 08ETA- .7569E-
STANDARO OEVtATlOti- ,2ft9E«03 DHE1A- .3794E-

01 DVZBO-
01 DVZR3« 
01 OVIRD" 

02 DVJRtl" 

4533E-31 
.2493S-0Z 
.9048E-03 
.4263E-0 ) 
. 2051F-0 ) 
. 9998E-0* 

. 
FINAL PARAMETER VALUES 

5EIA" , 1 4 6 « * 0 1 V7RO- .5992E*01 SPEED RATIO- . 7 0 8 4 £ * 0 l ALMA 
ESTIMATED ERROR | f i LOCATION OF MINIUH ON SURFACE 1 * UETA AND VIRO* 

•8261E 
.4395E-0J 

tJD TERATI3NS-
.7119F-33 

. « ™ - . Ai i<H - 1 6 . 7 .... g 

92 
63 
68 

-7 fi
l l — H 

133 

C A L C U L A T E D D I S T R I B U T I O N 

2 ) 1 7 6 . 4 53 23176.4 94 23176.4 35 
2317^ .4 61 23176.4 62 2 )176 .4 63 
2 ) 1 7 6 . 4 69 23176.6 TC 2 U T 6 . 9 T l 

23176.4 
2J176.4 
23118.0 

— 246*7 . ~ 1 ~ 
77146.1 

312545.2 
494055.0 

56 
6* 
72 

88 
96 

134 

23176.4 
23176.4 
2 1 1 H . 7 

— 2 5C1T. I ~ 
9fr0d6.B 

347711.6 
49*86B. ) 

57 
65 
M 

— i r 
B9 
97 

135 

23176 .4 
23176 .4 
231H9.T 

58 
66 
' 4 

23176.4 
73176 .4 
23210.4 

59 2 M 7 A . 4 
2 U 7 & . 4 
71797.R 

I 

92 
63 
68 

-7 fi
l l — H 

133 

4 :705 .1 89 50552.1 86 62294.6 0 7 
206152 .0 9 ] 2*0861.7 94 ' 2 7 6 6 1 ' , 3 ~ 95 
459*91 .5 101 476373.2 102 487<S2*,4 10) 

23176.4 
2J176.4 
23118.0 

— 246*7 . ~ 1 ~ 
77146.1 

312545.2 
494055.0 

56 
6* 
72 

88 
96 

134 

23176.4 
23176.4 
2 1 1 H . 7 

— 2 5C1T. I ~ 
9fr0d6.B 

347711.6 
49*86B. ) 

57 
65 
M 

— i r 
B9 
97 

135 

MH414 .7 
380898.0 
4 *J6 ) f l .H 

53 
136 

l f t *3U5.6 
411145,3 
481781,4 

if 
91 

121 

171990.5 
4)7574.9. " 
46881^.5 

- • 



mm 
2? 2 £i?5 



! -70-

a— * 

s= 



"HE 6*9 M l L04G FLIGHT PATH 

MASS • A.OOO 
CHANNEL WIDTH • 9 . 0 MICR05EC3NDSI BEGINNING CHANNEL - 1 5 1 t ENDING CHANNEL -2101 f i l G H I LENf.TH .qg.T/O CHl WNI7EH LENGTH • 1.00 TW. 
OFFSET- - 2 . 6 CHANNELS 
WHEEL FREQ. - 2 0 1 . H7; HHFEl OlANFrEB - 1 1 . 8 CHI SLOT MOTH - .78 H«t: OEHCTUR APEBTUflE - . 1 1 *H 

I N P U 

$•701 .6 

T D 

152 

S T U B U t t • H 

99037.0 " 15 A 58649.3 155 S8979.J 156 58772.0 157 59330.0 159 "59188.3 1*1 

I N P U 

$•701 .6 

T D 

152 58727.0 153 

• H 

99037.0 " 15 A 58649.3 155 S8979.J 156 58772.0 157 59330.0 159 "59188.3 
I M 58934,0 160 99Z97,0 16>1 59042.0 162 58027.0 163 588*5 .3 164 59099 .0 l b * 59075 .0 166 98964.0 
ur 99996.0 161 58109.0 169 58979.0 t » 98900.0 171 9 9 2 * 9 . 0 1 " 59202 .0 173 59007 .0 174 99924.3 
ITS 98928.0 I T * 587*5*0 177 59314.0 176 99311.0 179 59141.3 183 5378d.O 111 59224.3 18Z 59296.!) 

58902.0 m 58843.0 115 99011.0 59742.0 187 516»1.0 l iQ 60016 .0 190 60701.0 
191 62463,0 192 67948.0 191 770T0.O 194 88348.0 195 136 •JMfcB.l- 197 *374T.O 19f| 71415.3 
19* 6447 B.O 200 61168.0 201 60*47.Q 202 59634.3 203 59354.3 2J4 590J6 .0 2J5 59193 .0 206 59171.0 
tor 59186.0 208 59333.0 209 51930.0 310 59462.0 I I I 5925-. .0 212 59011 .0 ?n 59294.3 214 9K996.3 
219 senT6.o 216 59295.0 ZL7 59C54.0 216 58404.0 219 22J 5*02J .3 221 59232 .0 222 51881.3 
221 90990.0 2?4 58985.0 2Z9 59365.0 226 48944,0 22 7 2?4 59105.0 779 58816.0 230 58971.0 

SHUTTER FUHCTIQH Tftf.PE7.OlO . tb2 .AT6 .262 

ES INTERHEDtATE VALl 

Tftf.PE7.OlO . tb2 .AT6 .262 

ES 
- -— 1 

STANDARD OEV AT ION* _.281E*01 OBETA- _ ,2*49E*01 OtfZRO-

AtUES . _ _ 

U L A T E D D l S T R I f l U T I O N 

153 59101.7 154 99103.7 195 59103,7 I S * 

I367E-01 

.U5LE»0tf ITFkATlnHS- 1 AVERAGE DEVIATION-

FINAL PARAMETER 

BETA* .T948F*02 

AT ION* _.281E*01 OBETA- _ ,2*49E*01 OtfZRO-

AtUES . _ _ 

U L A T E D D l S T R I f l U T I O N 

153 59101.7 154 99103.7 195 59103,7 I S * 

I367E-01 

.U5LE»0tf ITFkATlnHS- 1 AVERAGE DEVIATION- 1.8 
ESTHATeo CRBoir 

C A I C 

152 59103.7 

AT ION* _.281E*01 OBETA- _ ,2*49E*01 OtfZRO-

AtUES . _ _ 

U L A T E D D l S T R I f l U T I O N 

153 59101.7 154 99103.7 195 59103,7 I S * 

I2d0-*0J .561<)C-01 

5 9 l ) J . f 1*7 59103.7 158 59103.T 159 5919J.T 
1*D WlOJ. T 
168 59103.7 
17* " 59103.7 
184 59103.7 
192 67967.6 
fiQ 69815.6 

Ifcl 
169 
177 
185 
19J 
201 

~2*J|J— 
217 
225 

39103,1 162 59101.1 1*1 
59101.7 170 59103.7 171 
59101,7 17 f 59103.7 " 179 
59131.7 18* 59103.7 187 
77987.4 194 89214.1 195 
51516,9 202 59180, 1 201 

"sn-n.T 21c—MNH. ' I—m~ 
59111,7 ?lfl 59101.7 219 
59103,7 226 59103. 7 227 

KiB:,' 

991J5.0 

59111.7 

59101. f 

172 
ISO 
188 
196 
204 

27S 

591 )1 .7 1*3 59101.7 
59| f )3 .7 lflt 591J3 .7 
51123.1 199 5921H.7 
92765,(1 :«7 82946.5 
5913^.8 235 59131.H 

174 
1(12 
no 
190 
2 3 * 

59103.7 
59131.7" 
59869,5 
72J60.9 
59131.7 

175 
1B3~ 
191 
196.— 
2J7 

34149,? 
59151.7 
99131. t 
621*9.5 
M 4 9 T . 3 — • • 
59101.7 

2 1 * 59103.7 
224 59103.7 

Ifcl 
169 
177 
185 
19J 
201 

~2*J|J— 
217 
225 

39103,1 162 59101.1 1*1 
59101.7 170 59103.7 171 
59101,7 17 f 59103.7 " 179 
59131.7 18* 59103.7 187 
77987.4 194 89214.1 195 
51516,9 202 59180, 1 201 

"sn-n.T 21c—MNH. ' I—m~ 
59111,7 ?lfl 59101.7 219 
59103,7 226 59103. 7 227 

KiB:,' 

991J5.0 

59111.7 

59101. f 

172 
ISO 
188 
196 
204 

27S 
5 9 | J J . 7 7?1 I v U l . t 
59101.7 i!^ 59101.7 

?l»? 591 )3 .7 
' 2t5 ' 

271 
Sfltoi.7 
59101.7 

http://Tftf.PE7.OlO
http://tb2.AT6.262
http://Tftf.PE7.OlO
http://tb2.AT6.262
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