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I. Theory and Methcds 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 callbration measurements 1s 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 districition (L/t)
can then be determined.

To measure the flight path from the interaction zone or TOF wheel
to the ionizar 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 velacity. Because the electron bombardment ionizer is
sensitive to number density, the velocity dependence of the assumed
number density distribution is important. From standard textsl a

Maxwellian velocity distribution is
dv_dv_dv [¢ 8]
X Vv z

where TS is the source temperature. For our model, this is the distribu-
tion an observer would see moving at the flow velocity where T5 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 molecula:r trajectories by the defining

apertures.
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Let the +z direction be along the beam centerline. For practical

2a,7

measurements the nozzle can be treated as a point source and

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

nozzle. The flow velocity 1is V 2 so the laboratory frame velocity is

f

E+v e 5 s s h
vxx \y\ + (Vz + VF)Z where (Vx, Vy, Vz) is the velocity in the mass

flow frame of reference. The detector aperture limits the transverse velocity

r
i i + Vv <= . Th
perpendicular to the beam axis by (Ytransverse)/(vz F) 1 e

laboratory number density distribution of velocities (VL) is then

r
—(V_+V_)
2 Lz F 2 2 22,2
-8v, -Bp BV -V T BV R /L
e dv [ e dp = e e ‘ -l) dv (2)
z L
0
where p = VV2 + V2 g = o nd V. = V_+V F standard
o % y kT, a L 7 F or a stan
detector arrangement, {': 9;%92 and the expression (2) can be expanded
as
_ 2 4
~E(V_-V.) 2 2 (V. r
L F 2" B L
e (1—BVL Lz + 5 ( T > + ... -1) 3

The speed ratio is defined as v Vp = o so (3) becomes

2 2 4

T G

When the exponential term is maximized (VL=VF), the second term in the
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power series expansion will be negligible when %—(V—L %) = EZ_ (%) < 0.01.
This holds for typical % values when o < 100. For afl beams except high
pressure He beams or P» seeded beams, the speed ratios are usually much
less than this valu - Jor 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

-B(V, -V.) \
2 . LF vy (4)

L

2

v
2
when o (-L)
VF
2

Habets” using somewhat different arguments. To compare with the result

2
<{) < 0.01. This expression agrees with that derived by

from the mgltichannel scaler (MCS) the Jacobian from velocity to time
v

is dVL = 7% dL. The number density distribution experimentally measured
is then
4 2
Vi -B(V YD)
T e dt (5)

with VL = % and t regarded as the independent variable.

The procedure is to use (4) with known rare gas expansion conditions
so that VF and B can be determined. By using the time location of the
observed peak (tp) in the velocity distribution (4), the effective length

L to the ionizer can be determined by L = VP*tP.
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The direct output from the MCS can be used to obtaln a good first
approximation to L. First, the total time offset must be measured.

The time offset is given by

= -t -
toffsec l:E ion t:rigger + :D + tw

where te is the electronic offset given by the time between the leadinp

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

of the photodiode signal, tion is the ion flight time to be described

below, is the width of the trigger pulse sent to the MCS and

[
tripgger

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

twheel is the time delay resulting from rthe offset between the peak
of the phetadiode signal and when the wheel slit is centered on the

detector slit. is measured by rotating the wheel clockwise and

twheel

counterclockwise and averaging the two results. The ttrigger delay
results from the design of MC5. 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 time 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) c¢f ion flight ctimes. D. Krajnovich has used CF31 in He to

obtain narrow velocity distributions with mass fragments over a large

range. The possible source of error in tnis method is the translational
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energy released in fragmentation which could distort the measurement.
A comparison of the fragment distribution widths will indicate 1f this
is important. The various mass fragment peaks can be used to fit the
expression CY/M . For 75 volt ions and 250 volt extraction voltage
the canonical value for C is 3 psecs/vamu .

The predicted maximum velocity from eqn. (5) is

™

v v p— v, - 1.0/8
v, = —2£+—2—F- l+—42 or Ve = £ 7 (6)
I 8V P
F
where
oy - e
V. (cm/sec) = 2.039 x 104 Iﬂg;zle( K Tterminal(<F?
F : 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

-9 2
o -
Tterminal( K) = 8.679 x 10 m(amu) (Av{cm/sec)) (@A)
where
*
Av L.At
*t
£172" 0"  pwel1

L is the flight length to be determined and can be guessed by previous
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knowledge foran initial correction. At is the number of channels between
the maximum and half height of the distribution, :;/2 is the half height
channel number corrected for the offser *ime, t; is the peak channel
number corrected for the offset time, and t, is the dwell time. Using
these values L{cm) = VP(cm/sec) *t;(sec). The agreement berween L
values determined from Ar, Kr, Xe expansions should be : 0.3%.

To compare the accuracy of this direct method the more accurate
fitting by the KELVIN program was used to iterate on thrminal and [,
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 tho 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 preceeding mass.
The experimentalist should wait until all traces of the old 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 17 accuracy in the largest channel! the count rate

should not exceed 1 MHz.
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An addictional source of bias was though to be the manner in which
the dual scalers toggle back and forth as the channels advance. 1If a
data pulse 1s 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 transmilted 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 pulse 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 signilicant except far verwy
large total counts. The reason for this is as follows.

Assume the data in channels i, i+l is fit by a lincar equation
to be determined below. 1if C., C, are the total counts in these

i i+1

chann21ls, then

.th

where ti is the i channel time, ED the dwell time, and
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i ¢
Cip1 = f ydxs ¢, = f ydx.
Li ci—l

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

interval 24 is

jan
A(Ci:l-*-cl) = b 3
yax = gyt = N
€ P P
Consequently, for .. = 30 nanoseconds, tD = 2 microseconds the correction
is 4.5 x 10'3 N where 30% overcounting has been assumed. This compares
with the statistical error v N = N * 4.5 » 107° 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 good as the 2 microsecond results and should be avoided. The data
presented here refers to one particular MCS unit and may not he trans-
ferahle to other units.

The imperfect gas correction to the enthalpy for Ar at 1000 torr,
288°K amounts to ~—0.222b and can he neglected here in determining VO
(Eqn. 6) from the nozzle temperature. Condensation effects will perturh
the terminal temperature and velocity by the heai of condensation added
to the flrw and by ionizer fragmentation to the monomer mass. This can

be checked by observing higher polymer masses, and low:ring the pressure

if necessary.
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Several studiest have sghown that a two component velocity distri-
bution gives a much improved fit to the data. This was not investigated
but the systematic differences observed in the calculated and experimental
data here are similar to those reported by the above studies using a one
component distribution. For chemical aceuracy, the 1e component fit is
adequat..

The assumpticn of the one component distribution was tested indirectly
by attempting a direct deconvelution of the measured distribution. For
every channel, a narrow velocity distribution (8 = ]06) centered on that
charnel was convoluted over the ionizer and shutter functionz. 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_1 = 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 transferred simply
to a velocity distribution. In Fig. 2 is shown the results ror two
rather different expansions, a high pressure He beam and a He/‘!2 anti-
seeded beam. The high pressure beam shows that the dist:rihbution is com-
nletely rontained within the convolution effects. The large oscillatinns
are a result of the narrow distribution and the change in sipgn of adja.ent
entries of the inverse matrix, D. A simple two channel average removes
this effect noticeably. The anti-~seeded distribution shows no significant
difference between the measured and deconvoluted results. This is a

consequence of the broadness of the distribution. The direct deconvolution
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result is not as useful as the trial and fit method because the infor-
matioﬁ 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.

For laser photofragmentation experiments the distance from the

colli;ion zone to the TOF wheel must be added onto the TOF distance.
This 1s done by measuring the distance with the %ransit while the wheel
is spinning to reduce the warp error caused by tAe 5 mil stainless steel
wheel material.
The effect of emission curcent and extractor voltage effect the
modeling of the detection process by a nonuniform electron distribution

which can shield the {ons 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 dominﬁted by the ionizer.

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

spectra is not warranted.
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Comparison of computer fitted parameters with those obtained

by iteratively solving Equations 6,7 in the text.

Computer Fit

Iterative Fit

4
Vo(10

cm/sec)

L(cm) 8

First Iteration

'
L B \0

Second Iteration
L B v
[

Ar |16.46 2.751 5.517

Kr 116.46 5.136 3.807

16.75 2.662 5.616

16.75 4.970 3.875

Xe 116.46 8.111 3,058 4’16.75 7.838 13.113

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.

Fig. 2.

Transition effects iIn the dual scalers (a) 25 nanosecond data
pulse width, 2 microsecond dwell time. (b) 40 nancsecond
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. & total counts in channels 10 and 11. [ total
counts in channel 10. @ total counts in channel 11.

{a) Deconvoluted He beam. — Initial data. @ Deconvoluted
data. A Deconvoluted with 2 channel average.

{b) Deconvoluted He/N2 beam. @ Initial data. & 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 Jength. The
ionizer is treated as a sinple sum of 10 identical poirt 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
magni tudes.

2) The value of X2 has reached a value such that the data has been
fit to the 90% confidence limit.

k)] 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 vhich is stored on
disk, use the following rontrol cards.

JOBCARD

USER PR

FETCHPS, VDW, LGO/RR, KELOBJ.

LGO.

EXIT.

DUMP, O.

GRUMP .

7/8/9

Input cards needed for each velocity distribution (all numbers F10.1
format, except where noted).

Card

1. Title

[

Mass (amu), channel width (u sec), nominal neutral flioht length
(cm), ionizer leng*h (em), channel offset (channels).
3. Beginning channel number, ending channel number (2I5).
4. Wheel frequency (Hz), wheel diameter (cm), wheel slit width (mm),
collimating slit width (mm).
5. etc. Data (8F10.1)
Outrut consists of the title with a list of the parameters used,
followed by the input data, and the shutter funcrion in channel space.
Offset has the opposite effect from the ion flight time, i.e. offset

is directly added to the channel number.



~16-

The intermediate reduced standard deviations and parameter changes
are listed with each iteratlon.

The final parameters are listed along with the number of iterationms,
calculated data, and the change in the fitted parameters that would pro-
duce a Xz greater than at the minimum.

A graph of the two distributions is also produced.

The parametrized velocity distribution has the form

P{v) V2 E—B(v—vo)z
where v, is the mass flow velocity, and 8 = l/(ALPHA)Z, where alpha is
the average relative velocity in the mass flow frame of reference. The
speed ratio is the dimensionless number vB * Vot The flow velocity is

in units of 10,000 cm/sec.
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1F_LND ,EQ, A) ENOSLS

t

15

k1

2003 FQRMAT LW f%

21

6010 21

CONT JUE —
LNDaLS .
WRITE [6,2003) _

'
i
'
I
- a [ ] -

C 1 11,871

16 (X181) LT, B
1PtV LT, =
INTEERETE
NTELYRLD

Xt1T1=0%
0Y) Y1(1)e=1,+D¥
X)/82.00K) 1

4 40Y) 712,901 ded

‘
P

€011 INy .
00 13 =], NFT2
IF 182004 LT, DX X2¢1)e0x
TF 4Y200) oLT, =3eoDY) Y2((ho=3,0D¥ :
120 T1aINTLLI2EL 140K} 1E2.90K))
IY20 D mENTACT2E1F03000Y 1/ (2,907} 104

NI

€=

[TRETIST S . S
CONT INUE

oD 1 N=1, 97
N2+50- ml

DO 3 1=19,120

-0

3

~1PATTieLd T

CONT IHUE R

1Pat20}=LY -

IF ({FLDATINZ)/8.~NE/8) LGT. L.E-~8) GOTO 5 .

TPAL1GLe LN - - - -
iPAL2Q) LM

s

IV N S ‘Eu WS

IF CAFLOATERN/R0.-171D) JLE. 1.E~8) TPALI}eLP
CONT INUE
LOMT JNUE

kX

Do b 1= ITRITT

VF QIYlE: e JME. KZY GOYO &
TPAL20r X101} )eLO

CONT! wuF

00 12 1=1,hPT2

15_11Y211Y_.NE. NZ) GDID 12




SUBRDUTENE § 230 Testh npte?

FUN 4 ReCIRZDA 27 JAN Bl 13.39,.9% aack H
ANDE20e X211} . .
Tt TIPATINDY CFQ. LRI TPATTNGIZI N -
[F EIPACINDY .EQ. LD) EPALINDIL A e
IF {1PAIIND) EQ. LM) [PACINDY aLnNO
s0 12 CONTINUE
WRITE (6,20000 (1PACIY L=t k201 L]
T [ONT INUE
T T T T T 2008 TeRMAT (1204ET Tt - o ToT
~ NETURN L}
i (1] END
1. — - -
. L}
. _ - SR
STYMBOL IC REFERENCE MAP (Rel)
EMTAY POIN(S [
3 _aerLt
VARIABLES = _ SN RELOCAVION L ]
221 Ox 222 oy REAL -
- 32 1 i ~ FITENTTY INTEGER
150 I1PA INTECER T ANRAY . 4as INTEGER  ARRAY e
1376 _IX2 INIEGER ARRAY 1122 INTEGER ARRAY
Izsz Iv Tn1€Gi ARRAY 215 INSEGER™
- . IMTEGEN C 218 INTEGER N = K
zlv l.l| INTEGER st INTEGER -
. 213 Lo INTEGER ) B 220 Lp 1NIEGER )
212 LS INTEGER 26 L1 INFEGER 2 [ ]
207 (2 INTEGLR 210 LY INTEGER T
E Y TNVEGER 38T W 1NTELER
. 0 MD INTEGER L o NPTL INTEGER FoP, [ ]
o NeT2 INTECER - 234 NI INTECER -
o x1 REAL . ARRAY 3 xz REAL ATRAY FoPo
on REAL ARRAY 3 2 REAL ARRAY Febs *
FILE RARES ROOE
TAPEG  FNT . °
. UM IME FUMCTIONS  TYPE  ARGS
FLOAY REAL L INTRIN o Nt INTEGER 1 INTRIN - - ]
SYAYERERY TATELY —
- o1 R R L 0 2 a1 ]
[ ) - 131 % 151 ¢ T - -
o7 . o 10 177 12
2 20 . 35 2 241 2000 FWI AR Y
224 2001 FAT 2332003 _ fa1 _ .
. LOOPS  LABEL INDEX FRAGM-TO  LENGTH  PROPERTIES ™
A% 1 1 20 2% 148 aet
7 10 1 26 31 (X1 oet
1y 2 1 32 34 28 INSTACK [}
1y 7 N 35 o2 668 EXT REFS  WOT INNER
L ]
[ ]
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SURROUTINE L PPLT Tests  0pTe2

LDOPS  LaREL tNDEX FACH-TO LERGTH PROPERTJES
123 3 1 a7 se 20 INSTarK
Ta2 s t =5 &N 18

= 155 & 1 50 53 3n

188 12 I 54 60 i

STATISTICS
ROGRAA LENGTH E44 2] 1497

FIN baBr5uB/uss

02 JAV 81 11,049,558

Y
-




SUBROUTINE vELO  76/T¢ DPTaz

- FIN 4,8¢508/385 02 JAN Bl 13.09.56

SUBRDUTINE VELNIBETA,V2R09SIGLAL (516,$YGZ)

PAGE

1

CALCULATES THE ’DF_SPECHIA AVERAGEN OVER THE IONIZER LENSTH AND
suunn fIN(V

CD'NW/P!MCMAN-LNIDpﬂlp!CHlN- ECHAN; NCHAN, MASS ) MAX €, OF £ SET

.

COMYON/TRIP/ HIOTHGHE s DIA,S Sl_‘_SB,'HPll‘".l"\sll.lllSNF."LlG
DIAENSION STGTERT255),STGCAL(255)

e i e DJMENSION S|Gclll255|.slGCAzlzss),smunu,s(az(zsn

REAL HASS,LMID,L o
INTEGER RCHANJECHAN
Ned

2

TEND ARRAYS

SIGCAL, SIGCA2 CONTAIN THE ANALYTICAL DERIVATIVES OF THE DISTRIAU- _
TION WITH RESPECT TO VIRO AND RETA RESPECTIVELY. VHE SHUTTER
_CONVDLUTED-RESULTS-_ARE RETURNEG--IN -51GL, 51G2.

§21,255

n

00§
SIGCALTTI+D,
SIGTEN{1-0
S16CALLT 1D
SIGCAzI11n0,
slaun-o.

30

TIN
uuu-acmmlmms
IHIGH=ECHAN=ITRSHE
T THINY 15 ‘THE GRID S1ZE FOR THE SIMPSON'S RULE INTEGRATION
OVEY THE CHANNEL WIDTH. IF VHE BEAY_WIDTH IS _VERY NARRIW, THEN

SET {FLAG=1 AND THIS INTEGRAT 10V 15 PEAFORNED, ELSE USE IFLAG=0
. AND THE ROUTINE 15 ROWGHLY & TIMES FASVER,

" NINT SHOULD PRNZASLY BE 0DO.

. SEE *INTRODUCTION T0 MIMERICAL ANALYSIS 8Y MILDEBRAND,SECDND .
EDse PG

THE CURRENT VALUE OF HIN' IS CHOUSEM SUCH THAY {F A _FINER GRID

40 7

T3 NEEDED, THEW YHE SIAJLAYTON OF fAE EXPERIHENT BY THIS PROGRAR
.1 PANBABLY MCRE IN :-nun

nﬂnﬂnﬂﬂ'nﬂﬂﬂ'ﬂ

|
|
z
z
H
v
=
i

-
]
i

DIVIOE TONIZER INTO N{OM INTERVALS

WOTE YHAT NIOK SHOOLD BE ODD
T NANELLTT T THmTT o m s e - - - -

" THESE CONSTANTS ARE USED IN TRE INTERVALS FOR THE IUNJZER INTEGRA-
TION ANO THE CHANNEL MIOTH INTGRAT [ON.

oo nnn

SI'FLOH Ulll"-"
H12aNIN!
NIIDI(NlﬂNOHIZ

: SeFLOATINION-L)} ) T
33 CleCHAN® |
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TTUTT T TSusRIUTINE vELe T T Fa/re T optai o i FTY 4.805207043

C2eTHANS ]9 (=, 5]

92 1AY 81 13.09,%

THE 40 DO LOOP THEATS EACH PDIMI IN THE [ONIZER EQUALLY, AND
NOJELS THE EXPERIMEN" BY NION IMDEPENNENT AHD SLIGHTLY DISPLACED
FONELERS.

L1 80

aoaan

DO &40 i=1,KION
LaLM[D*FLOATII-HNID}*DL/S
e —_— 00 35 JeBCHANSECHAN

1) EFIIFLAG.EQ.0) GUTD 30

[4 " YHE DO LDOP PERFORMS THE SINPSON®S AULE TNTEGRATICY

[ YT T35 THE CEFT EDGE OF THE LHARNELS
70 'l-l:l.lFI.MHJ-l Y*OFFSEY)

lli\ll"N'EKF(-BE'l'l(VI-\IIID)"Z)II'I
ui=0.

W20,

LE] W=0,

" DT 1S THE $tEP LENGTH IN TINE SPACE FOR THE INTEGRATION
_OVER THE CHANKE, WIDTH

80 ﬂ' =1/

LT

_ MeMexie

in
o lﬂ'lll‘ll“Vl-Vlilnl"Z-X)'lv!‘vllol $42-4,0X2¢{¥2-VIRD) #42
X1sX

Ill-l'l.ll‘). 'DEIA"VI'Vllﬂlbll‘ﬂ.'ﬂil‘l‘lvl VIRO)*X302, ¢QETAS(VI-VIR

|
|
t
|
|

— Ti= n
P . CORT INUE
: L) SIGTEM{JI=S 1GTENIJ) +usDT /Y,
3 DERIVATIVE OF [NTENSITY wiTH NESPECT TO VIO,
. SECCALL M =S IGCALIJI4R100F/3,
4 DER [YATIVE Of INTENSITY WiTH RESPECT YO 8ETA,

STE R TS TECRVITFWZ 30773,
100 Gorn 33

AY IYS YALUE AT THE MIDPOINT.

APPROXINATE THE AREA OF THE VELOCITY DISTRIBUTINW IN THIS CHANNEL

kL V=i TSIFLATT IV +OFFSEY T40T

CALCILATF THE vELOCITY OF THE PARTICLE DETELTED IN CHANNEL J
LF 17 WAS 1ONI2ED AT THIS DISTANCE L FROM THE COLLISION ZONE

10 veL/1

i
.
i
]
® & ¢ o @ 06 & &6 & & » & & 6 a &



-
SUMROUTIN. VELL T6/Te ORTs2 FIN 4,865007065 02 JAY 41 1),09.56 PAGE ]
) ‘e
USTNG THE GIVEN VELOCITY DISTAIAUT ION, CALCHLATE Ti¢ RELATIVE
’ AMOUNT EXPECTED TN HAVE THIS VELUCITY q
CaVeONOEXP( ~BETARIV-VIRO}002) /1 |
[ DEUIVATIVE OF INTENSITY wWiiH AESPECT 10 VIRD, .
JISIGCALLSI 42, 9BET A fV-VIRDI AC
TIVE aF INTERSTTY wirA HE snecr—!u BETA,
' SISCAZISI=SIGLA2TI10Cel-{V-V2ROI $42) L .
SIGTEMI J)=SIGT EMiIoC
£ONTINUE ..
' CONT INUE
00_60 I=110W, }BIGH
' CONVOLUTF NOW OVER ThE SHUITER FUNCTION USING THE TRAP ARRAY AS & e N
DICETAL FILTER -
e
130 .
. . .. DD 35 J-.ILDN.JMGN - ) - ]
T - T RaJeITENP T .
I S slGllII'SIGIII)ﬂn!ll)t!lﬁcll“l . _ — . I
oo e - 5IG20 1js TRPUKIOLIGEAZ LS e
133 53 Slcl:lllll-SlGClL(ll"Rhll‘slﬁl’Ell(Jl
& LLNTINOE
. P . RETUAN . . S P, ... 8
_ T T END
e e - -- —_— -y
& L]
V]
[ e o o i [ U
SYABOLIC REFEREWCE AP TRSIT
- Enruv mmvs Tt T oo [ ]
YARTABLES SN TYPE RELOCATION R e .9
v 1 BCHA INTEGER ™™~ 7 “Tpam T 0 BETL REAL Fabu - T T
307 C EAL _ 3 CHaw REAL PAR . i
TTTTT 288 €1 T mEAL T TTUTTT w8 t2 T REAL - T T T e
2Ot REAL miy 2oL REAL [
' s nr REXC 4 ECHRN TRTEGER AR
1w A IREP 253 TNTEGER a
TTTTOTT 32 BFLAGTTT INFEGEX TTTTTTT TTTYRIRTTTTTTTTT 285 IHIGH T INTEGER - - -
254 ILow INTEGER a0 ITENP INFEGER
. n nusus INVEGER ™ ° " TRIP T 30 ITRSIZ INTEGER wip e
INTEGER 312 JHIGH INTZGER
!u .Im\l—‘_wrrcn 276X TNTESCR
L RE AL 1 LHID REM PAR [ Y
o 6 HASS PEAL PAR T Haxg INTEGER VAR T
292 4 INTEGER 5 NCHAN T4TESER PAR
' 256 NINT INTFGER 251 NITN INVEFGER . - - - L]
262 w10 INTFGER 2ol NI1Z INTESFR .
i . R ) N . @
[ - - - D -9



TTTSumROUTYNE YELO

T6/76 orTez

FIN 60805007045 02 JAN A1 13,0958 PAGE 4
v VAR LANLES SH o TYRE RELDUATION T 'e
10 OFESET _ REAL PAR 263 S REAL
SA REAL TRm PR REAL TRIP
[ 0 SIGEAL  REAL ARRAY Fap. 712 SIGCAL  REAL aRRAY X}
1311 51GCA2 REAL AHRAY 313 SIGIEM  REAL APRAY
- o SIGL REAL ARRAY FuPa | 0 St62 REAL ARRAY F.Po . . .
' 260 SZ REAL 05 1 REAL 4
s_102 REA, ARRAY YRR 26711 REA],
1T 12 REAL 303 1y REAL
y 306 REAL P e e 3 vIRD REAL (X8 I |
210 w1 REAL 01 v2 REAL
o302 v EAL L oW RFAL . — e .
’ 0 wjomH AEAL ®ee 212 W1 REAL [}
27 _w2 REAL 271 x1 REAL
303 a7 NEAL 35 3y REAL
¥
" EXTERNALS TYPE  ARGS - o s
. Exp _REAL L L]MRARY . e e
’
INLENE FUNCTIONS _ TYPE __ARGS
FLOAT L1 1 TRTRIN .
TTTTTSTATEMENT LABELS T T - Tt T T T . T T et
0 5 . L __.._ .. ..o as 15 30 e e
' 206 18 0740 E q
0 s
' _LOOPS _LABEL __ _UNOEX ___ _FROW-TO___ LENGTH___ PROPERTIES _ o B I I |
1378 ] 19 26 4B INSTACK
-, . 3% A0 82122 1548 | .. .EXT MEFS MDY JNNER o e e e
' 3 33 1448 EXT REFS WNOT INNER ‘L [}
12 2% 518 EXT REES I
220 én 168 NOY INNER Y
' 223_ 35 . 78___ _ INSTACK ~ L
___COMAON BLOCKS _ LENGTH I . I
) PAR 9 - - N [ ]
T™ip 21
+__ STATISTICS ) . L — - . .. @
; PROGRAM LENGTH N 17218 983
.. _.. SCR LAIELED COMMON LENGTH __ 448 36 __ _
[ 610008 SCM USED - - - [
LU e — ]
Vo - bl - - T T T e
f - e L .
+ - - - - . .
i . I o - - .
) .



LOAD Nap,

FL WEQUIRED TO LOAD 33800 o

LINK = RKY 6000/7300 B4

02

LY

JAN BL 11,090,857 PAGE t

— FL_REQUIRED TO RUN 21600 e
- NI ARSFER 10 KELVIN = 1787 -
- .
SLOCA ASSICNYENTS, e
_sLock _ ADDRESS _ _ LENGTH _ FJLE __ - ]
- L IPARS o wo__ I
JIRIPZ 111 13 [}
KELVIN 144 3303160 o
f Bakt — T e
.8 582p 3N _wo .. L o _ e SRR |
8557 2117 160
5170 38 LGO R "
6028 6 Leo [ ]
8424 2134 160
11353 1727 6o
e P A330& _ 0 B R : _... 4
ECLeCal 13308 26 -
o LIMNTS 13233 . L . . . L
70J0BSFLS 13334 2 q
JQASAFLG/. 13238 1
7o0Cime 7 13337 1
L . U [ ]
1TTFTNALIE
13 ETHALES _ o a .
40 FTHALIB ™ e
2 FTNALIB hd
T8 FiNaLIn
16 FINALIB I 1
FintL1B . - - -
L1568 “lasLis . R
316 T FTNGLIR 'y
405 _FTNALIB
T62 TY¥IN4LEE
. - [ ]
16 "FIH4LIB
__ 2D __FINsLIEB
10 TTFmsLla T T - T @
ez FIN4LIB
FIRZLTE
e 0__ FIN4LIB a
T 2627 FINGLIB - .- Lo
23%  FIN4LLB
T3 FINGLIB AR |
435 FINGLIB
BUTEME T 2045 2aZ FINGLIE
155 FINGLEP .
31 FINGLIL
23 FyNeLIR
11 FINsLIB e
. . o
[ ]

]
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TUa TaF BERZENE DIMER CaLt

(LT AT
nasS = ao.oao ‘e
n;uwy:g 0tH = g u|cun ECONDS s MECINNING CHANNEL = AL, ENDING CHANNEL 225%% FLIGHT_LENAIH 216:¢6 CM3 {OMITER LENGTH » n .
£SETe -84 LI
WHEEL FAEQ. -Aoo. Hll WHEEL DTAMETER «|7.3 CMi SLOT WIDTH = .75 MM3 JETECTUR APERTURE « .11 HH _ _ e
T Te
TRPUT OTSTRIBUTTIORN
Tizo.0 82 122,07 83 7T 142,00 T s 16400 85 %0 A ar Tise e T 12000 - e
124.0 131 136,0_ 92 132.9 s 95 140,896 _ 12T __
99 138,0° 100 1673 132 153 140,0 194 177.9
107 121.0_ 108 165.0 110 1 134,0 K12 134, .
s 155,016 ita e 119 166.C 123 164,3 ~
123 211,08 128 126 289.0 121 __268,0 126 30,0 __ _____.@&
131 454.0 7 132 134 598,32 135 AlT. 136 a4,
139 1462.0 140 1871.) 142 2171.0 143 2481.0  leb _ 28520 .,
147 7773939,0 148 38370 AS0  4285,0 151 A50F,0 1527 4510,0 L
-3 D __13% 4 155 4895,0 155 478 158 4694, 0 lsn A5R3,0 157 4356,3
161 Azm.u 1823 avax 163 3116.3 164 3501.5 1 Iob 2746,0 168 255640
- 169 _ 23360 170 2122 u 1894,0 172 1115,0 1re 266,016 12190 _ .. @
(17 7 1aea,0 71T 56,0 a73.0 180 200.9 182 642,0° 184 89,0
183 492,0 _ 108 __.502,0 _ 188 199 389.0 192 13.0 R
193 327,07 T19¢ 2730 196 198 [33] 214,3 ]
251 220,0 __ 202 233,0 zos 228 228 2210,
209 202.0 210 192,02 Z1% 18] 169.9
__ 217 __ 1850 218 _ o ls1.0 zzu 222 228 __ 1490 [ ]
228 173.0 226 159.0 228 230 232 173.0
. B 13T.0. 2% 177.0 236 238 P N VT S
281 187,07 242 1350 246 Zeh 248 160.0 & [ ]
289 136,0 230 148.0_ 252 161,023 19,3 254 v
S - S [
e e - i - e
. SHUTYEQ FUNCTTON_TRAPEZOID _.214,371.284 _ | R . _ [ ]
e e —— S - e e — e g
oo INTEAREOTATE VALUES
e . STANDARD DEY{AT(fMa ,338Es0) _ DBETAs DVIRI= =, 56386€-01 N
STANDARD DEV AT IO L3564 Eed) ™ —OREYAS DVZAQ= -.1980€-0% N
\ STAMDAAD DEVIATIONs 563EeQl  OBETAm TL22%€-01 OVZRO= L 1794E-03 :
[ ]
FIML _PARAMETER VALUES
BETA=  ,2751Fe01  YIRG-  (3517Ee0l SPEED RATIO®  .S152€+01 ALP4Ax .b-)hemu TYERATIONSe 3 AVERAGE OEVIATION= 2.3 e
ESTINATED ERnc® [N LOCATION ui uf ON SUKFACE (N DETA AWD YIRD=  ,60C4E «1419€-02
- [ ]
CALCULATED DISTRIBUTION .
| ” 160,9 8 150,9 B4 160,9 83 180.9 88 169.9  ar 160.9 &8 11 1. e
0 180,90 9% 160,9 92 160, 9 9 18049 e 1643 95 1809 wh 9 80V B
" 180,90 99 i80.% 100 160,910l 180,9 102 190:3 333 160.9 104 105 1609 °
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T YR TOF CALIARATION BEMZENE DINER

.
MASS u. [ ]
CHAMNEL W = 3,2 MICROSECONDSE BECINHING CHANNEL o 01, ENTING CHANNEL 2263 FLIGHT LENGTH =1, 36 CME 1OMEIZER LENGIH w 1400 CM, .
OFFSET -a 3 "EHANNELS
WHEEL FREQ. =250. HI} WHEEL DIAMETER =17.3 CH; SLOT WIOTH = 76 MM DETECTOR APERTURE = .13 M4 R L}
N - Y |
TNPUT DISTRIBUTION ' .
“182,0 7 B2 203.0 T 185.0 a3 86 163,02 87 19440
18 MW 19240 -9 181,06 9 94 0.0 9% 181.0 . 96 _ ..
198.0 100 155.3 10t 132 183.0 133 186.0 126 [ ]
zsz.a 107 108 1999 109 2110 216,0 111 270.0 112 .
118 16 286,017 [ 355,0 119 %22,3 120
. _au o,, 126 931, 125 126 1346,0 127 146823 124 [ ]
262840 132 3510,0 133 13& 7 4A07,0 135 T56R7.07 136
. 80S5.0 — 140 98230 14l 152 11458.3 163 12322.0 _ l44 "
1810640 JAT 14622.0 148 1486443 143 150 15140.0 151 T 1505640 152 e
16133,0 155 13776.0 156 12695.0 157 150 11709,0 159 {08%5.,0 160
8751.0 163 Bls5.0 1o  7428,0 165 165 b115,0 167 SSH6.0 168
L. 81210} i 1713 176 2629.0 115 23530 176 [
16780 180 181 182 1097.0 143 1009.0 184
_. 85,0 188 189 199 Ses.0 131 sRB.0 192
446.0 7195 426.0 " 198 197 198 361.0 199 170.0 200 L ]
209.0 203 328.0 204 36,3 205 227D 226 21609 22 3%A.0 208
212.0 211 35%.0 212 01,0 213 Nb.n_hl. 307.0 215 218.0 216 290.0
__m. _218 __ 295.0 29 267.0 _ 220 299.0 221 262.0 222 251.0 273 29%.0 _226_ ___ 25243 . a
- — R R - - - e ™
hd
P e — . |
. SHUTTER FUNCTION TRAPEZOID 232,533,232 _ S - L e e g
INTERMEDIATE VALUES e s .. q
_. STANDAND DEVIATIONS ,139E402 OBElAs  -.1866E+0D OVIR0s -, 45633E-01 . R
STANDAAD DEVIATIONS  L132E402 77 DBETA=~  .1602E+00 0VIR)e L 1765E-02 . R B ]
STANDAND DEVIATICN= ,125€+02 DBETA® _ .8631€-01 DVZRDe 4 3333E-03
= STaNOART DEVIAY IoHS . TN =0l IRT < 1635E-0Y
. STANDARD OEVIATIONs _ ,122E+02__ DAETAe _ ,2393E-0L _ DVIRD=  ,832JE-0% o R e
FIMAL PARAMETER VALUES o . e
- T e
A= 31)6£401 __VIM L I807Fe01  SPEEQ RATIOe  ,9527£401 ALPHAs .unsoao_ur-nmus- S AVERAGE DEVIATION® 3,
E!HﬂiEB tinok |mtm1srﬂfmum‘u—mmnmu TRARGINTE T BIRIE07 JSESAFSDT
- - . [ ]
CALCUYULATED DI STRIBUTION - .
[£) 236,404 235,488 236,086 236.%_ BT Plo.a A8 236.4 49 Z!D.Q
31 736,% 3T 36w 1) 18TTTTRR 216,47 TE 23 96 ZVi.% 57
92 215,46 100 23604 101 236 M02 21604 1D 23 14 %605 105 [}
107 236,47 1007 236.3 109 23,3 10 2367 111 2300 2 2306 L3 21000
ns 244.3 14 2%0.2 117 259.7 118 FAZ BTy 20t 120 LRI Bt 31 180,38




. . - - &
122 ate.4 1) 344,47 g24 671,35 128 838, 128 1051,3 127 13187 128 1667,0° 129 708200 )
2538.1 13t 30473 135 5891, 130 wIM,8 13T T6IS.) -
139 239.4 163 12576.5 1wk 13106.9 145 13723, [
147 14450.1 ) 82 1431602 153 13 7.9 R
Frsite. T 1 5y 1wesS,l AT 9EN& L2
1 lo8 §212,7 169 a775,0 ]
116 22389 AN 1999
134 9rT.l 183 n26.1 .
192 443,41 193 43,6 [ ]
330, 3 230 296,5 291 28%.0 s
[43 262, 06 £ 252,0 209 40,5
21 265,80 212 __ éed 213 216 263.5  2r 219,80 __ . e
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XE TIF CALTBRATION BE%TENE DINER

—CHANHEL WIOTH o 3.0 MICROSECONDS: BEGINNIMG CHANNEL =121 [VUIN. (rANNFL w2555 fQJabf LINLTY sle.oh CM3_{ONITER LENGIM o 1,03 Cw, .
TTafEsET. -n. THANNF LS

L]
) mASS -ul.ooo ‘e
' WHEEL FREQ, =250, M77 NHEEL DIAMETER »11,3 CHi SLOT Wia¥n » b Wi DERZELIOK APERIUPE » .13 "% [ ]

' ]
THPUT DIS{RTBUTION TTTTTITTT T st T
' - 4
13%.0 122 34,5 124 1259 12% 1250 126 121 126,0 128 1.9
1370 1230 132 Ww7,0 133 12,0 136 .
‘ 196.0 160 153.3  lal 148 [
218.0 148 298, 144 152 o
611.0 163
' 168 ]
178
184 .
. 102 [}
27
[
. _1437.0 218 A
1770.0 218 226
83%.0 _ 228 232
478.0 T 234 a0 [ |
48,0 244 1.3 258
TTde.0" 282 215.0 253
- —- - .
. - L
o L}
v
- " . e e .
SHUITER FuncYiON TAAPEXDID .237.%38.237
N N B . [}
TRTERAED(ATE VALUET ™ —_—
. A |
STANDARD OFYIATIONs .120E402 BBETA=  -.3948€+00 OViNYe -, 4284E-01
. STANDARD DEVIAT DN L 953E+01L ORETA»  ,25126400 DVIROs  o1)%3E-d2 .
STANDARD DEVEIATIONs ,877£401 ORETAs . 1455E+00 0VIR3= L 4059E-03 - e
DBETA-  .8279¢-01 Dvians 121€-01 -
ETAn o 654hE~0T DVIAYS T L1130E-D) —
, STANDARD DEV TAT §ilNs .uisnax _ DRETAs  .247BE-01 0vI80e . 6039E-D4 ]
FINAL PARAMETER VALUES
[ ]
—_AE +B111E»0! 1+ ITSBE4QL SPEED RATIO= TIOEAOL ALpHas . 431LE00) lmunuus- 6__AVERAGE UDEVIATION® 2.9
€STIMitEo ERRDA IW‘[N‘"ON N’ HINIO® TN SURFKC[‘!M‘!EH N0 VI, SL39E-0l ERRLLISY L N
L)
CALEULATED DISTNTBUTION
[}
#_ 1380 12 138.0 124 156.0 123 1%0.0  t2e 1953 121 138.0 158,029 189,9
ﬁm =8, u—ni—lss‘b—ﬁn— T36.0 113777 1560 1357 15400 T 135 1500 ° I‘A B Y L A 1 Y B
i 116 158.2 |29 158.4 140 158.8 sl 159.3 182 lode2 141 16000 Lad 16348 L4 161,1 ]
148 340 (T34 179.0 148 189.0  lsw 2080 1%3 222.1 151 261,90 1%2 231.9 153 12643
ith 113 43609 198 5440 157 54,1 15y T8ead 189 44leY  Tub 1126a2 81 13159
' [}
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" BENIEWE MONDMER 3.21 MVOLT NOZZLF,400 TORR TOTAL/HE«23 CENI, BATH

[ n.nao e
— L WIDTH = 2,0 WICAOSECONDS] BEGINNING CHANNEL = 9, ENOING € EAA!“E_L_H‘QLJGNLLLNPM;LE_LL"!UE_LEHM_&M_.__,
ﬂFfSEY- ~11. CHANNELS
WHEEL FREQ, =50k, HE: WHEEL DTAMETER <} 7.3 CMi SLOT MIDIM « .76 WH; JETECTOR APEATUNE = .11 M R .. R |
IR |
TNFPUT OISTREBUTION .
51777 18,0 52 190 sy 16,0 34 51,6 s )
L .59 19,0 _ .60 T7.0 81, 5.0 62, 7940 63 -
o1 Too0 68 9.0 83 6.3 10 590 7L [ ]
13 66,0 78 70,0 77 Al 28 B0 19
83 3i7.0 B4 T57.3 A5 Tiv.0 86 1112.0 87
91 _ §611.0 _ 92  8097.0 93 1000%.0 . 96 (lA3,0 9% N |
99 T15353,0 100  15081.0 101 1418 132 131874 193
S 107 6589.0 _ 108 5¢95.0 1o 1 ot .
1137 7 1a7%.0 0 118 1277.0 s 1ns 89,0 120 660.2 [ ]
123 472.0 124 3873 0 128 127 28400 128 25%.3
131 199,0 192 T91.0 134 uz.u G115 ) 151.0
139 s3.0 140 22.0 141 18,0 142 138.0 153 12%.0 164 _ 1350 . @
147 91,0 148 9Bed 149 1340 153 99,0 15t 1170 152 9%.3
__\53___ 89.0 _1%6 1640 151 [GINEETTY TG 158 98,0 W0 __ 8T.0 __ .
e e e = —- (RS -
— ——— e I R - . R TR
SHUTTER FUNCTION TRAPEZOID 214,372,214 =
U U — e e e e - @
IMTERMEDIATE VALUES o - i e
SVANDARD DEV AT ION= .znunz DBETA=_ -, 1738E+00 DYZND= -, 3996E-01
STANDARD DEVIATION= #349E+0, e -o1 VIRO® -, 9TeIE-0F
SFANDARD DEVIAT [DWe .zusouz . DBETA® =.11T3E-0L DVZRIs =.1637E-32 R |
SFANDARD OEVIATIONs »247£402 DBETAs -,3191E-02 DVIRO= -,8631E-03 B
FENAL PARAMETEM VALUES - Y |
LI37T JTTasEs00 ¥ IRDw =92 I0E+ D I «9BTRESDY HAs S934GE#30 TTERATIONG % Av?iAGE n!vullou- LYY
__ ESTIMATED EARDK IN _LOCATION DF MINIUM ON SURFACE IN BETA AND VIRDs  .1792E-02 +1504E=02 DA |
ZALCULATED DISYRIOUTLION - N - ]
35 L12% B1] LLTH] EM BT 5% 273 N1 Y 5% (LTS I
1] 841 59 86.3 61 84,3 #2 A4) 83 B4¢3 64 N6.3 a5 e
34 842 89 f.3 T 343 TN Ay 72 A4 73
i Shut i 85.3 78 ars 19 9.1 A0 196.3 81
!! 300.1 85 Tar,3 L33 1252,1 a7 1889,2 A8 2757.0 89 ]
93 988,09 9% __ 115b4.3 95 _ 127b6.R__ 9¢  13845.6 a7
qf‘—lhqsl r— l:m "l_gu 5 ~Y0IT T3950.0 T TTaz T 13039007 TTOY T11940.0T 1057 107sé.4 135
107 7075.0 138 _ %576.1 139 4981.6 113 4lel.l 1L 336206 112 2ads.S 1Y ]
1 1712.3 1S 13514 e T 1gsler 117 832,64 118 852.7 119 513,129 405.7 121 .
w2 261.7 123 5.1 124 80,2 125 156,54 126 135y 127 121,212 1.0 129
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BENIEYWE DIMER, 3,21 A

HIILE e300 WIRA TUTALIME, 23 BATH

HASS =186,000 e
!MAN'!E\ NID‘H - _L._D MILROSECONDS: REGINNING CHANMEL = 73, ENDING LIGHT_VENGTH wib,eb L3, INNIZER LENGTM = 1,07 €&
OFF SE7= AN
] WHEEL FIEGn =401, Nll WHEEL DLAMETER =t 7,3 CHM; SLOT WIDTH a 74 HHM§ JETCCTOR APERTURE = .11 MM q
' N ]
THPUT DISTARIBUTION
) e
I3 1437.0  TA 1697A.0 75 16630.0  Ts  16864.0  TT  16916.0  ¥B  15%97.0 79 16831,0 80  16723.0
$116772.0 B2 16762.0 . B3  16989.0 84  Lb8B6,0 85  17067,0 36 1A711.0 AT 1673E.0 88 16%M) |
] v 30 lesza0 91 lerse,0 92 lewla 93 9% 16926,6 95  17088.0 96  17351.0 [}
” %8 18080.0 99 1847%.0 100 102 73415.0 133 22W69.D 104 _ 22475.0
108 T66  26602.0 07  24725.0 108 A1) 24920097 K11 23382.0 112 228273
[ 1] 114 20922.0 _ 115 20210.0 _ {16 119 1961da0 119 18398.0 _ t20  17984.0
121 122 17380.0 T 123 T 17526.0 {24 126 17013,0 1277 L7LL7.0 4287 11784
_ 129 _ 130 17043.0 1 17078.0 332 1% 16671.0 138 16A42.0 136 17152,
[ 17 138 7 16987.0 139 T 16952.0 140 142 159830 163 16939,0  Les  16A3I,0
1851 A7 17038,0 143 | 3133 AhbS 131 _tealen 152 ietessd
153 135 16523,0 136 1% 10HBE.0 159 16779.0 160 167A
+ m 162 1694040 _ L63 _ 166%8.0 1645  16781.0 185  15806.0 166  16695.0 157  16670.0 184 1e387.9 N |
[ Tt - e - . I}
PR PR U . . Lo - [}
SHUTTER FUNCTION TRAPEZOID ,214.572.214_ . . &
Y [}
1
' __ INTERMEDIATE VALUES R . — .. .9
__. STAHDARD OEVIATIDNe oAIOESOL __ OBETAs _ ,2942E+00 OVIROs . 1558E+d) - . B
. [ ]
FANAL PARAMETER YALUES
© __ METAe  L1424Ee01  VZAD®  ,AYZ4E4Q] SPEED RATIOs  .1085E+02 ALPHA« 43817400 LTERATIONS® 1 AVERAGE OFVIATIONs 2,1 . e
" ESTINATED ERROR 1% LUCATION OF WINIUM D4 SURFACE In BETA AND YZRDS o 1B4E-01 +6190£-02
[ SN - - - - ‘.
CALCULATED DISTRIBUTIOHN
16 16R02,7 T3 18802,7 76 _ 16802.7 _ J7 168027 78 ‘6832,7 1% 1oRI2.T S0  16832.7 61 [ ]
9277 16802,7° 7781 16802,7 84 T 16802,8 T BS  18802.9 85 183332 8f M 18806.9 89
91 16856,2 92 16909.7 93 17002.9 6%  L71%6,1 9% 9% 177126 57 i
95 19397,1 100 201480 H01 209510 132 217745 1)) ur- 232150 128 [
107 220,9 108 24170.1_ 109 239 1o 23550.6 11t 22453.6 13}
LTI 2056005 NIE 19988 T IIT 19615.4 116 18037,37 1167 |u‘)22.6 lzf T8
127 1748306 126 17200.2 125 LTIeS.9 128 17016, 127 L7535, 123 lews2.0 129 e
136 18859,% 137 16Bed.s 133 lad3t.7 136 1AH23.2 I35 EARIT.2 136 1EA12.@ 137
179 18A06,2 140  16805.1 1%l 1BAdA,e 142 L68J3.A  1s3 168035 tek 16832 les
L7 16802.3 148 16802.7 149 le02,8  1S0 1s007.4  15) 157 16d22.7 153 [ ]
194 16802.7 _ 158 _ 188327 156 [BBO2,T  IST__ 18932,7 _ 158 _ 16%02.1 159 __ __Iah_163)2:7  isi__ 1843307
leT 16802, T‘IEJ—laaoz.ﬁu‘—uuaz.'I—lss 16802.7 77166 7T 16032, 1AT TTlewd2l?
.. @
L]


http://fcfDt.fr
http://17315.fi
http://fcfDt.fr
http://17315.fi
http://fcfDt.fr
http://17315.fi

bt e

i
i
i

'
H
'
'
i
\
V

|
|

|
I
|
|
l
|
J

v - - 1 -
0
[}

Voo [ - . [ |

1

e e e e e e e b o R P
' L ]
. [} 1

n
Y e T e e e VL e i e q
[ - 1 -

|
|

l

— pee e e T e e O

10

:
h
i
i
H
'
§
t
H
'

1

T
Y, _ _ 14 . _ 10 N
) N —— e ey .

o
' 16 37 "od” o eio N

—~1ee1el-alibiliNte

1hells-ae

10 T o 0 O
1]

o onn 9 d
11ee)1vipesgl-selvitntioess
L)

0(0.-..5-.



COOLED AR 1N TESY (HAWMALR P
HASS = $0.000 .

L}
:u:gnn WI0TH =10.) MICROSECONDSI BEGINNING CHANNEL wldly EMOING CrAWMEL 22533 SLITHI §FN3IN 208,77 CMi LONIZER LENGIH = o33 Cm,
2.6 Tl
_ MHEEL FREQ. = 72, HZ; WHEEL DIANETER ~[1.8 CMi SLOT W(OTH = .78 MM3 DETECTOR APERTURE = 91 WY K |
. B |
THPOY 7S TRIBUTIGN B - .
TTTOTA9E 47930.0 102 T 46383.0 10377 48208.0 U106 AT793.0 105  48L89.0 106 47536.0 10T 479170 104 T 48219.0 s
. 10% _ af8A2.0 L0 4gaST.0 11l 4B138.0 _ 112 483130 113 #7997.0 114 483130 115 44151.9 16 ATATALY
1nr 118 7 47662,0 7 119 T47987.0 77123 um.n 121 48135 122 esisnd 123 4Bl9LO 124 48227, e
128 126 48084,0 127 48287.0 128 48319 129 nn 4A062,0 131 68617.0 132 4ANT2.0 "
13y DT hes LG 135 4% 0 135 wha.a nl T 48T31,0 139 GAG9R.T | 140  &92A.)
o tel_ _ 182 5001L,) | 143 50102.0  lé%  83905.0 us 5168440 o7 52136.0 148 K]
148 150 56316.0° 1517 5A89°,07 152 55823,0 154 58241.3 155 58422.0 154
_.o1st 158 62008,0 159  62721.0 163  £4551.0 162 66138,¢ 183 67020.0 b4 -
163 16677 68895,0 167  6E485.0 168 68715.0 170 ¢9123.0 171 5$8492.0 12 ]

144 502[9 L] 145 S0733.7 166 ° 5\325- 147 91997, 1 148 52741,9 149 5157942 153 54472.9 T 1517854803 o
152 56452.4 153 57%10.0 154 58594, 9 155 59691,6 156 S0111.5 157 61853.3 153 £2804,0 159 HYHE8,9

173 8151 AT4_ 66£24,0 118 £5890,0 176 65014.9 62502,3 13D
161 60167, 0 152 5046%,0 183  B5A735.0  1Bs 5800043 $5333,0 138
_. A 377.0 _ 190 33935.0 _ 191 _ 53350.0 192  52755.0 51743,0 196 e
197 198 505%¢.0 T 199 T'50027.0 T 203 50312.) 476%8,0 294
___ 28 _ 205 A9087.0 _ 207 _ 48705.0 _ 208  49022,0 sRB54.0 712
T a1 2147 4B6TH.0 T 2137 48580.0 T 206 4E824.9 +8369.9 22 q
221 4 222 4T828,0 223 48525, 224 4681233 _ %8234,3 228
279 o0 236 %7813.0 231 4836b, 0 237 47986.0 “TB%5.0 238
I 14 uuss.o 230 | 58025.0 239 __ 47T76,0 _ 243  a8113,0 24t 4B763.D 247  38050,0 243 48327.0 264 __4At8T.d . 4
205 48112.0 246 T 4B227.0 P41 48287,0 248  47895.) 269  4A1GZ,J 250  &771l.u
- - —_ R — .
Ed [}
L
e e e - y . SO EN |
TT3MUTTER FUNCTION TRAPEIOLD -022.117.217,286.211,117.022 T N q
A U, . . e e e @
INTEAMEDTATE vaLUES
"STANDARD DEVIATION= ~L4TLECOI ™ ~ UBETA= +3910€+00 avinde -, 0420E-02 TooTTTe T TTTTTe
STANDARD DEVIATION . 293Ee0 DBETA=_ .3083E+00 Ov23)e 4 3460E-02
. FUMAL PARRWETEA VALUES . L _ P |
ETAs  L4992E401 24DTSE40] SPEED RATID=  .869TESOL ALPHA« .usv *00 ITEAATIONS= 2 AVFAAGE OEVIAYIONs 1,7
ssnuueo ERROA lu Locnmn OF WINIUM ON SURFACE IN BETA AND VZPne  .1A23€-91 21353692 e |
CAL.ULATED DISTRIRUTION e
104 48049,5 105 480996 106  4ACe9,6 10T 48049,6 108 480895 139 48I5%.¢ 110 4808T.6 111 aAgs0.4
112 48049.4 111 480498 $15 SBOSS.6  1le 480305 117 &A)4%.6  ULB  4BO%Y.6 K19 6ADKS.6 e
120 4804%,86 121 48049.7 123 «B05G,) 174 48053,3 125 &A751.0_ 126 _ &8)52,1 127 4RI58.9
I— ¥ 405 ‘r‘—nv—‘mnaz.n T RBIATCY 2 %3999.3 "133 T 4B1243F 1T - .
136 117 en373,8 £39  8553,5 14D 49853,8 141  49103.7 132 49610,% 143 49780, [']
e
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HE 64D pSi SHORT FLIGHT Farth T . oo

nass - 0.00 ) : T e
CHANVE! - r.o WIZRDSECONDS) BEGENNING CHANNEL =101, ENDING CHANNEL =234; FLIGHT LENGTH 29,83 CM3 §INI1ZER LENSTH = 1,03 €M, .
TTTTORFSET -). ET
_ WHFEL FREQ, -)so. HZ1 WHEEL DIAMETER =17.3 CM3 SLOT WIDTH = A6 WMi DETECTGR APEATURE = ,13 M4 - - . e
. . - cee -
L
fntoviprsFrisoTIoN .
T100 T 10a3.0° 102 1120.6 7 103 T 1075.0 T 104 1088.0 108 1105.0 106 1033,0 197 10%2.0 7 1087 10%9.7 7 -
L. 109 _ _1044,0 _ 110 103A.0  ti1 __ 1067,0 112 1085.0 113 1231 114 £95.0 113 1398.0 _ 16 10M%.) _ | .
17 1100.0 " 118 1091.0° 11977 1069.0 120 1055.0 121 1128,0 122 1076.0 123 1029.0 ~ 124" 19640 q
128 1134,0 128 1169.0 127 1128,0 131 1975, 132 1064,
. 1195.3 J¥L] 1238.7 u! 1798, 0
.12 16830 163 _ 13100 147 1460.0 _1%32,n [ ]
150 151 2083.0 155 2923.2 TT5348,)
(LTI 159 25649.0 133 14207.0 o
T 168 167 w11, 171 170, 112 q
174 1292,0__ 1715 135; 179 13,0 183 12
. ® 350,06 163 192.0 137 TZ11.0 144
189 1096.0 _ 190 _ M37.0 _ 191 _ _1275.0 152 172.0 193 10933 19 1397,2 195  1166.0 196 ]
197 T T1021.07 7198 1086,0~ 199 lo73.0 230 1150 201 1123.0 202 1022.0 203 t056,0 204
- —— — - — e - .- - .
. — — - . S, e [ ]
T SHUTTER PUMCTION TRAPEZOID .280.440. . - T & e
D
_— e e I N - e e e i [ ]
INTERNEDIATE vALUES
STANDARD OEVEATIONe ,IB5Ee03 ~ " DBETA= =~ .d4s7E¢0l ovInas .luos-m I ]
STANDARD DEY LAY [OHe  ,161E40) DBETA= _ . T7542E+¢0) OVIROx =,
T STANDARD DEVIATIONS (T4SEeD3 — DBEVA: . ITISESOT BVIRDS .bu-;[ o;
s STANDARD DEVIATIONS 1356403 OREY «bSBAE 401 OVIRDs L 3225E-03 I |
STANDARD DEV IAT lon- «128€403 T 7 DHETY +8301€401 DVIAO= L 2742F-03
o _JANDARD DFVIATICH= ,123E+03 _ _ CMETA» __ 23459Es01 DVIROs  .2207£-0) e e
' " STANOARD n!vllrIUN- S129E¢03 7 7 7 DNETAe T (49828401 OVIROe L §A11E-3) " o ' - T T [ ]
STANDARO DEV IATIONa ,117E+03 DBETAs _ ,448RE+01 OVIHO®  ,1504E=03
STANOARD DFVIAT INNe [ TTSE30T OBETAs  L404TESOI — OVIETE . 1262507
I STANDARO DEVIAFION= ,1iW€40% _ DRETAs _ ,34B0E+01 OVIADs  L1370E-03 I ]
FINAL PANANEVER VALUES o
. e G e g
___MEide  .1DO1E+0)  VIAU=  .9508E+01 SPEED RATIO=  ,9514E¢22 AP +33966~01 I TERATIONSs 10 AVERAGE ODEVIATION= 10,5
“UX Y T 0 R==Te- TRE FICL RURRER TF TTERKTTONS RAS ™~ DCCURET RITHOJT CANVERSENTE
ESTIMATED ERMOR IN LOCATION OF MINIUM OR SURFACE [H BETA AND VZAO~  ,9d44E-D1 29 04E-01 e e
) T T T e
CALCULATED DIESTRIBUTION
3, 102 103 1194.6 104 11965 103 1194.6 108 (198 197 119%4,8 104 113406 109 1194,8 - ©
113 1 (194,86 112 11946 1) 119,86 114 119i.8 119 1194,6 118 7 Livaee 117 %67 7
1s un.s ns N9, 120 1194.8 120 1196 122 11966 123 1196,6 124 119%.6 129 1196
) -
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L o tor T TTTT T s T e — e
» PO, - P, — S - o
» T coTr o
T TR T e T 707 9 %61t 102 995511 607 9%Vt 661 9oaell 61
[ ] virull 61 9centt SET kg s61  9'mell ¥6l  9eesll 6l 9repty 26l 9¢esld 161 osl
9eeBll 681 0twall sbl  9aal1 L8] 9vhelt @l 9tesly €61 9rasll Sl 9well ot w
9re6ll  tel 9oyl ERL aTyely B2 9wy BT 9twall L1 9ewoll 9UT 9vesll sit w1
» 2ol B4l 9yoll &L 9vealy 11 9twert Ciy @reell 691 (oot 691 B LIZE et 91
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(9

XE00024 TOF
1] S » 44, noo ‘e
ARVEL W 690 MICROSECONDS: BEGINNING CHANNEL ~121; ENDING CHANNEL <2161 FLISHT LEWGTN =29.39 C3 IONIZER LESGIM_» 1,92 €M,
TTTTORFSEfE - -1.0 E HANNELS N ~ - *
) WHEEL FREQ. =150, WI: WHEEL DIARFIER w17.3 CM; SLOT wiDTH » .85 HM: DETECTOR APLATURE « .13 = ]
' [}
THFUY DTSYNTBUTYTTOR ‘
e
1% 168%.0 122 1a68.0 123 Ls29,0 124 1582.0 125 1573.0 126 1539 127 l6ls.0 128 162%,3
12¢ 1521.0 130 1602.0 131 1807.0 132 1507.3 133 1617, 13& 1618.6 1) 1616,0 136  1£49.0 .
' 137 11510 138 1150 139 18672,0 140 1820.0 et 13230 142 PR RIS 2105.0 lu nu o q
135 2470,0 A8 2737.0 147 309%.0 148 3459.0 149 4007,0 152 L 325440 o
TS MY + .0 15 L 6 108100 131 12378y 138 H T ] l‘ou 'Tu‘h.u
' 161 18238.0 182  19232.0 163 20239.0 lae  20985.3 1e$  210€3.0 166 21099.C 164 _ 215RR,9 _ . 4
T 189 19922.0 170 18875.0 171 17648, 172 132 173 1517Th 17 S 12322,3 0 1167 11N
1TY 9934.0 178 8762.0 179 TeI5.0  18a &84 181 B1310 82 18Y  5J1a.0 184 .
<7718 3184.0 1BS 517,017 9215.0 ua 3322, 188 2199.3 193 L 2.8 192 ¢
193 2126.0__ 19¢ 2098,0 _19% 2026, 6 1993,3 191 20130199 _i9a 1851, 200 %
o %2, 201 18500 207 1725° 6 }n‘. 1722, 32057 Aes9.307 204 297 Terd,5 208 1
’ 1675,0 210 _ 1665.0 211 166.0 212 17323 a3 1579.) 214 1623,0 215 1657, 218 L618,3 [ )
T T - [ ]
Vo ~ . e . ; . .
SHUTTER FUNCTION TRAREZDLD A.z_n,su,zn . . '
B L
[}
s __IMVEAMEOIATE VALUES o . ) . ]
. STANDARG DEVIAYION=_ ,101E+02 DBETAs  ,3315£400 DVIRO» =, 8730E-02
¢ TTT 7 STANDARD DEVIAYIONR T LQ2TEeG17 T T DBETAe T .3408E+00 OvIale  ,Z134E-03 - ° (]
STANDARD OEVIATIONs  .903Esa) OBETA=  ,1922:400 OVIRDE  ,98AKE=J4
TYANDARD DEVIATION BALES = SEFJ0 DvidTs  SYE-0%
i, ... .STANDARD QEVIATION= .894€+0)  _ORETA= pITSTI S DvZR0= . 28A1E-34 e
. FINAL PARAMETER VALUES _
T . R |
AETA  ,20l8Fe02  VIPO»  ,303SEedl  SPEED MATIOm  ,1363E402 ALPHA=  ,2227€¢00 | VERATIDYSs 5 AVERAGE DEVIATIONs 2.9
" YED EARON TN [OCNT{ON T - = =5
[ - PO . . R ]
CALCULATED DISTRAIBUTION A
122 1705.8 123 L705.8 124 1705.8 125 126 1705.8 127 1705.0 128 1705,0 129 1705, .
| TS (31 1058 137 1705/ REITE I S L I k) P i A Y " 0L
' 118 T3 A3 nu.& 18D 17448 18] 1772.8 142 1820.6 143 1893,5  Led  200%,1 163 Z1eV,1 a
N Ll 2389,2 147 Les 3111,5 149 3bes,5 15D 4313.9 151 S131,4 152 b1,y 1S3 1223,
154 PaALA 1SS 156 113216 157 1282744 158 14330.7 1§59 I5T41.0 161 1712A,9 sl 18319,7
' 162 19316.4  1A) 164 20593.6 165 20R37.1  lbo  20812.1 187  2uS7H.e l\ﬂ 20208.7 169 197744 [}
170 18385.6 17N 172 1616B.9 173 14957.4 176 LITIALA LTS A2esd, 1 138 1127902 W11 131297
11y I045.F 179 BOSITZ 1a0T MR IR @3t TERY 5515.3 1977 49457 "I_’—N PIIET 1% 3i29,T
] 186 35252 187 188 26899.9 189 2666.0 190 2673.1 19} 2312.0 12 2183,9 193 2% )
194 io9n,5  1as 19331 198 18L.4 197 1849.9 133 1832.3 193 178a.7  2)3 1TeS.1 L 1751,1
202 1739.9 203 1TiLe 204 1725,0 205 1720.1 70¢ iTte.s 207 i 2 17 207t
' [ J
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KR0GOZ, TOF ~

) T 7 aass = 42,000 7 ¢
CHANNEL M10TH = 5.0 ul ANSECONDS § PEGIMNING CHa 113, ERDING CHANVEL w2243 FLISHT LENGTH 829,30 M3 FONJZER LENGTH = 1.03 CH,
BFFSETS T ~3,6 CHANNEL

% . WHEEL FREQ. =200. nlx WHEEL DIAMETER =17.3 €N Scus IDTH = .38 MH: DETECTOR APERTURE = .13 w4 Y ]

| ) ) K]

T 507 0OTSTRIBUTIOR

’ R . . N PSSR |

13 380.0 114 352,90 1i5 3%4.0 7 11s 3137.0 117 333,011 361.0 119 387.9 120 353,0
. 121 38%.0 122 J123 __all0  12e 125 426,0 128 426.0  j21 44903 128 — N

] 129 490.0° 130 131 6010 132 133 732,93 134 843,80 135 123009 136 q

137 1413.0 13 139 2186,0 140 148 3379.0 142 6112.0 163
Y 139 4% 0%.0 148 Te9 16341.0 150 19233.3 151

) .. 153 280740 154 155 33815.0 _ 158 157 38066.3 158 39736.0 359
161 739148, 07 162 16377 35959,0 7 1as las 314230 tes  200e8.0 137
169 _ 20662.0 179 171 _15030.0 172 173 118C60 174 wlo.o 175

[ 177177 5078.0° 178 17977 4299.0° " 180 181 31200
185 1806.0 18 A7 1310.0 188 189 1966
19 (HY 9% 709.0 195 €48,0 196 197 8493.7

P 2001 _  $32,0__ 202 _ 492.0 203 494.0 _ 204 205 435.0 26 456.0 237 q
209 452.0 210 432.0 " 211 453,0 T 212 213 40,0 Zta 396.0 215
2y 360, 218 7.0 _ A9 __ 375.3 __ 220 79,0 221 19%.0 222 3.0 721 33,0 224 _ 8.0 ‘e

1)

Y e e e . . L}

¥y CoTee T T T B ° 4

SHUTFEN FUMCTION TRAPEIDIO . 186.628.106
) —— —_— e = .o q
INTERNEOTATE VALUES N <
RSN e i - - .- [
sunnnu DEVIATINN® _.354€402 DBETA _ -.1308E+01 nrays
STANDARD DEVIAYTON= < 3X7E+ O g

] .. STANDARD DEVIATION® J345E+02 DBETAs  -,6896 OVIRI= -, e N |

v STANDARD DEVIATION® .345E+02 ~ DAETA= -,3407€-01 DYIROS =, 675BE=J% - T T T

V'O FIMAL PARAMETER VALUES oo T e |

T BETAw  (ITT5ESD7 L) i LRy T T 3 .

)___ ESTINATED ERRODR N LACATION OF WINTJM ON SURFACE [N BETA ANO VIRO=  ,8)31E-02 +2686E-03 e &

) - CALCULATED OISTRIBUTION T I |
T LTI &L & 5658 107 LTS aaty TEE T TUT LT 17T T3 LIY LY

] [¥24 462.8 123 ©862.8 124 462,92 (2% 462,928 46%.1 127 463,46 124 129 A6S, 7 q

1 468,911 475.3 132 4873 13 509.0 134 546,7 135 409,713 137 A89.8
138 1108.2 139 1855,6 160 1945,7 141 2603.3  1e2 3499,3 143 4638,9 146 148 17M9,7

] 186 9A27.0  1a7  1Z162.6 148 14765.2 149  17582.7 153 20544.2 151 23562,4 152 153 29389,7 T ° []
156 31992.3 135 36193.0 156 36010.7 37366, IK165.0 150 1M+27.0 189 181 37598.7

STTTTIST MRS TIET RSANT IER ITEH5TT T5% FO496°T [13 2818374 Te? 757133, 7 AY T IININIET 189 23446

] 170 1B307.% 171 1a28%.6 172 14212.9 173 1Z30A.5  1Th 10582.% 115 9M3%.% ITs _171_ seBreA _ @
178 5451.6 179 4568,6  la0 de19,4 181 9.5 LK2 2664t 13 2229.5 144 1372, TR T asm),7 0
Ll 13%b.1 187 1i%h,6 188 1005.2 189 Ale.A 193 THI.s 191 16,9 102 65,4 193 817%,9 .

» -

’ ;

1as eve v vae ae e EETEE )
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ME IV 30 PER (- ¢ N2

(-]
» MASS a 4,006 ‘e
CHANNEL WIOTH nise0 NICROSECONDS: BEGINNING CHANWEL = S1) ENN1G CHANNEL =1875 FLIGHT LENGTH 392,73 CA: ITNIZER LENGTH » 1,09 Cw. R
QEESET =2 .0 CAANNELS
D _ _ WHEEL FRFOQ. -na. uu WHEEL DIAMETER =11,0 CH1 SLOT WIDTH = ,78 NMI DETECTOR APERTURE = 13 M9

THNPOUOY BISTYRITBEUYTON .
' '
s 225000 52 22438.0 a3 2267k T 56 22848.,5 55 22582.0 s6 221n.0 st 22715.2 a8 22920.0
39 22572.0 60 22644.0 41 22698.0 s2 22148, 63 22861,0 13 22977.v 55 2297T1.0

[ 87 23115.0 88 23120.0 69 ' 23476,0 70 237¢5,0 71 23578.0 12 241430 73 2654D.0
18 25442,0 78 26711,0 7T 27050.3__ 78 2851.0 79 z9R61.0  8) 3247,y 31 35396a0
LTI N ) 8 SIPANST - 85 60145,0 Bo 588,50 BT  86344.0 LI LR LT RS (2461040

' 1 175769.0 92 204885.0 93 233852,0 | 9% 266209,0 95 299429,) 96 329673,0 91 351952.0

99 419296.0 1037 443173.0° 1017 4be4d8.0 TTIOZ 482133,3 103 493522,0 14 494572,0 135 solnl.o
107 430475.0 108 4T1641,0 109 452810.0 110 429785.0 111 3323t.0 112

’ 115 290919.0 116 26492607 11T 242386.0 nu zmua n \19 2:0052 3 []
123 133483.0 124 1194R9.0 123 106484, 2 y
T3 se008,0 — 132 S[4H1.0 133 &M15.0 IYZ_AJSH o-“us—zom
v 338 3137B.0 183 30035.0 | BAl _ 28626.0 182 27540.0 143 26728.0  14&  26267.0  1%5  23564.0 4
141 24578,0 7 148 24412,0 © 149 7 24215.0 77 150 24083.0 5% 23THl.0 152 23875.0 153 2333340
133 23279,0 156 23150,0 _ 15T _ 23172,0 158 22837.0 159 7286).0 kb  22964.6 ARl 229530 12 z’Ms.

. TISY T 22810.0 7T 164 22644,077 18% T 22848.0 TTL6s 2271240 167 2258740 | ]
C J P et I . . U |
e e et e e e e e I - J N
. § (]

T SHUTYEK FORCYTON YAXFEYOTD .020,%565.020
e e e e - . - [ ]
77T INTERMEDIATE VALWES C T T T T T oo oenm e o Tt orTmrm e e
. # = RIS
. — STANDARD OEVIATIONS ,329E+03 _ DBFVAs *52366-01 OVIRO®  .2693E-02 N T, [ ]
! $TAMDARD DEV[AYION= o299E+03 CAETA= ~ ,2B50E-01 DVZRI=  .904dE-03
... STANDARD DEVIATIOMs _.291E#03 _ DRETA= _ . 14MSE-01 DVIRD= L 42463E-0) N
P77 T StAMDARD DEVIATICH="~ .289Ee03 ~— DRETAm i 7369E-02 OVINOe'  ,2081F-03 [ ]
STANDARG OEVIATION ,289E403 DREVA= . 3798E-02 OVIRGs  , 9938E-04
___FINAL PARAMETER VALUES . . o . 3 [ R e
. W1463E 01 VIRO= L, SG5ZE401 SPEED RATIDs  L70M4E¥D1  ALPHAe .nzueun ITEAATIINSs & AVFRAGE DEVIAT[OV= 16,7 _
ATED ERADA IN LDCLATIOK OF WINIUK O SURFACE 1N DETA  AND VERDe . &30SE- «21I9F D3 ’ R |
,
CALCULATED DISTYRIAUTION . ]
. 52 2)Ts.4 53 231Te.6 54 23MTe.é 33 23iTe.e e z;nn.& 51 23176.4  SA 23176.4  S9  231Th.6
- 60 23744 bl 231T6.6 &2 2317 63 231164 1 65 23176.4 66 23176.4 &1 23176.4 [}
88 69 231785 7C TL_ 2M18.0 12 13 23U89,7  Te  23210.4 15 2W357.4
TTII563.2T YE 2365005 79T 24ELT.T BY AT AT IITRRT 83 35379,7
1. 86 41705.) 83 50552, ) 86 6229%,. 6 _ B T71s6.1 88 B9 11B&14,7 90 14AS0%.6 91 171990, . e
T 92 206352.0 Q1 240881.7 A4 T2TH6LT.A T Q5 312945.2 94 a1 280898.0 SR 41t165,3 "7 09 ANTSTAG T
123 459451.5 101 #76373.2 102 AB7926,4 103 494095.0 108  494Bad.) 135 43J63A.8 106 48LT8L.6 117 40881A.S
[ ]
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THE &80 PSI LONG FLICHT PATH
MASS » 4,0

K
CHANMEL widt « 3.0 WICROSECINOS . BEGINWING CHANNEL =151, ENOING CHAKNEL w230i_ 4 1GHMT LENGTH 82,20 CHi_IOMIZER LENGEM = 1,00 CM.
TTTTDFFSETa -2.6 CHANNELS
WHEEL FREQ. =707, »u, WHFEL DIARETER =11.8 CMi SLOT WIOTH = .78 WM: DETECTNR APERTURE = .13 My e
~ - - .- e
THNPOUT DI SYATBOTION .
151 T 132 Sa727.00 153 T 59037.0 TTESe  58540.3 155 58978, 156 5A772.0 157 1 59030.0 T I887 " devad.d "
e 159 _160 __ 59297,0 _ 59042,0 162  58027.0 163  SABa%,0 186  59099.0 155 59075.0 . 166 _SA988.0 _ __ _ .
1677 39555,0 16l 58809.0 T 1697 58979.80 170 58908.0 I1l $9259.0 177 39202.0 113 59007.0  i74 T 59324,) q
175 58928.0 _ 176 _58753,0 177 593140 178  59311.0 59163,) 183 5378de0 141 _59224,0 182 5929603 w
30: %3, 5613, 0 n'a_'sei'.z.n l 1' 59530,3 143 59691,0 139 60036.0 ) s070L.0
675680 __ 193 _ 77070.0 88348 96077, 186 S4lem,d 197 _A2747.0
61168:07 201~ 604470 zoz 59834, n zn; 59356.) 204 59uda.0 205 3919,0
N . 59333,0 209 88930,0 _ 210 59%b2.0 211 39259.0 212 713 59296.0
$9295,0 217 216 5840640 219 59031, 220 221 39232.0
58985,0 _ 228 226 589%4,0 227 _ 58%65,0 223 229 __58826.0
e e e . |
- T ) - T [}
___SHUTTER FUMCTION TRAPEIOLD ,20Z.4T6u262 el I |
_____ [ - e e e e .
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