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INTRODUCTION

The project at hand is an investigation of methods
which might be used for the determination of a plot of
In Q vs 4r, as shown in Figure 1, where Q is the cross-
section; and vr is the relative velocity of interacting
particles. Previously, plots of this nature have been
obtained only through much diligent and laborious work.
At a specifically selected relative velocity, an indi-
vidual cross-section was measured, via a machine shown
schematically in Figure 2. By making measurements at
many relative velocities, the desired graph could be
constructed.

It is proposed that by making certain modifications
(shown in Figure 3) of the instrument, the plot can be
displayed on an oscilloscope screen. My work has been
concerned with determining the theoretical, practical,
and financial feasibility of this proposal. I have been
able to show the feasibility, at least on the first two

counts.



THEORETICAL

Significance of - 1n Q vs 1ln 4r: The cross-section is the proba-
bility of particles in two crossed beams interacting with one another,
and it is velocity dependent. If we assume a certain velocity dise
tribution in the source beam, we can measure the effect of diffe-
rent velocities on the cross-section., As the relative velocity of
interacting particles increases the collisional cross-section dee
creases. This effect is a direct result of the interaction time
available to the interacting particles.

With reference to Figure 1, as the relative velocity increases
(or the 1n yr for that matter), the cross-section becomes smaller,
and since o.ff Q == 1, the 1ln Q becomes a more negative number.

Therefére -~ 1ln Q becomes & more positive number. This accounts for
the slope of the plot.

As a digression, let us examine Q more closely in order to gain
an appreciation for its magnitude. The unit of the cross-section is
square centimeters, or area. It is a measure of the area of molec=
ular influence. The radius of this influence is on the order of
10°F cam. Using the equation A = gr®, an area on the order of 10 +4
enf is obtained.

The minime-in the curve are indicative of the bound or stable
states that can exist while the particles are interacting. The
distance along the x-axis, between minima is related to the depth
of the potential energy well.

As can be seen, the plot yield;éuch information about systems
of interacting particles, and it would be desirable to have a fast,
convenient, and accurate means of obtaining it.

Basic Mechanics of the PrqposedA;nstrumenis Referring to Figure 3,
it can be seen that the parts of the instrument include:

1. Oven- for the generation of a source beam of particles,

2. Difining slits- collimation of the bean,

3. Source beam chopper- pulees the source beam,

L, Flight tube- length allows velocity selection among particles
within a give pulse,

5. €ross target beam- used to interact with source beam,
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6. Target beam chopper- pulses target beam,

T. Vacuum pumpse~ evacuation of flight tube, oven, and detector
chambers to 10 ®- 10°7 torr,

8. Detector- detects the intensity of the source beam after
interaction,

9. Electronics for taking the 1ln of the output signal of
detector,

10. Oscilloscope screen- displays the desired plot.

For a gas which is in g?rmal equilibrium, the Maxwellian distri-
bution law will hold.

If we arrange things so that the diemeter or width of the de-
fining slits is less than or equal to the mean free path of the
molecules in the oven, the beam be governed by the laws of effusive
flow. This is because the number of collisions which occur within
the vicinity of the slits is drastically reduced, thereby giving a
non-turbulent flow. This is convenient as there is a good mathe~
matical treatment of effusive flow, and because the intensity of the
beam is described by a cosine relationship.

Velocity selection and distribution are governed by the length
of the tube and period of the pulsing beam. When the source beam
particles interact with the target beam they are scattered out of
the beam with a resultant attenuation. The detector measures this
attenuation and by comparison with the measurements of beam intensity’
of an unattenuated beam, puts out a signal which can be converted
electronically to an 1n signal and displayed on the oscilloscope
screen.

Reproducing the Conditions which Exist within the Apparatus: As
stated previously, the velocity distribution of the particles in the
oven is consistent with the Maxwell distribution law,

. 2
—%— o . lh,(m >3/2 2eB¢ s (1)
Bkt

de

Where, N is the total number of molecules in the oven, (%)(dn c/dC)aiS
the fraction of molecules in the speed range ¢ to ¢ + dc per unit width
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of the interval, m is the mass in grams of cne mclecule, k is
Boltzmann's constant in cgs units,ff’is the absolute temperature
in degrees Kelvin, ¢ is the velocity in cgs units, and p= m/2xE.
Pigure b4 shows a typical plot of (1/N) (dnc/dc) vs. ¢. According
to Maxwellian law the most probable velocity, ¢, is (2k‘1‘/m)l/ R
and the root mean square velocity, (32)1/2, is (BkTVm)l/z, where
(‘é'z)l/z i

w-weD>DL o,
mp

An expression for the distribution of particles as a function
of time spent along the flight tube is now needed (that is an ex-
pression for the velocity distribution). According to the laws
of effusive flow the number of particles within the velocity
range v and v + dv is ( v"e“p"zdv. After time % a particle of
velocity v well have undergone a displacement s, where s = vt.
Therefore particles in the velocity range v + dv will be spread over
a distance ds, where ds = t dv. If I is the number of particles
per unit length of the flight tube then,

Ids = ovde TV ay , (2)

Where, ' is a constant of proportionality, v is the velocity and
n= m/2xt. Substituting tdv for ds, one obtains,

Itdv = ovie BV dv.

1t = ov2e™V,

1= (0/t) v"e'mz, and since v = s/t,
I= ci(s/t)"/t]e"""z/ta, so that

1= o(e®/t8)e™5 /%, (3)

Equation (3) is the desired expression. Comparing equation (1) with
equation (3), it is seen that the Maxwellian expression has a ¢ term,
while equation (3) has a v® term (c=v). The reason for this is that
the molecules with the greatest probability of escaping into the

flight tube are those with the highest velocity. To be sure, some
molecules of lower velocity will escape but the probasbility decreases
with decrease in velocity. As a consequence the most propeble velocity

found in the beam can be shown to be the root mean square velocity,
L.



(?71/ 2 within the oven.

The most probeble velocity is that associated with the maximum
on the velocity distribution curve. Therefore, equation (3) is used,
and the derivative is teken, which is then set equal to zerc and solved

for v.
f{v) = (}vae."?va &
afly) = 3002V (20vePY) v®,
av

Setting this equal to zero, and substituting for 7,
0= v) = 30v2e™Y “n/2xt B0(wm/kr)e”" W 2kT;

0= r'vae ~VPn/2KT 5 20 )

The condition which determines v is ,

mp
0 = 3=-v=u/kT,
v (m/kT) = 3,
v2 = 35T7/n
vmp(effuaive flow) = (BkT/m)l/ - (%)

Comparison of equation (&4) with (?)1/ 2 fot the Maxwellian law shows
that,

vmp(emsive flow) = (3kT/m)l/2 = (—52)1/2, (5)

The use of equation (3) in a computer program spproximates the
condition where there is no cross beam, and where it is t"‘ltly assumed
that there is no attenuation of the source beam by background gases
in the flight tube.

In order to take attenuation by a background gas into account the
following equations are used.

E][:-o = e-y) 3 (6)
Where, (I/1°) jm the ratio of the attenuated beam to the unattenuated
beam, j ygthe length of the flight tube.

"l/a(v/n.)z / (8g Qqpe ¥ (Yap),t (D)

lDr. Thomas C. Imescon, Doctoral Thesis.
Se



where, v is the velocity of the molecules in the beam, m--(akT/mg)l/ .
(where m'g is the mass of the attenuating gas), ng is the number density
of the attenueting gas (ng = [N/Vol.] = [P/kT], units are all cgs),

and Q‘e £F is the effective cross-section.

1f (v/~) is allowed to equal x, then,

Kx) = x0™ & (222 + 1) [(2/«1/2) _‘[‘Zé‘ta at 1, (8)
where the factor (a/ql/ ) ‘{':e° * dt is the error function (erf).

This integral cannot be evaluated by ordinary integration techniques.
In a computer it can be approximated by,

erf= (2/.,i/2)[1.o-(1.o/{1.o+A1-x2+Ae-x§‘+A.- 4ihg xS+ag x8% 18) 1L, (9)

where, A, = .07052508,
Ao = .OW228202,
AG = ,00927057,
Ay = .0001560%,
As = ,00027257,
Ag = 00004303,
Q_pp in equation (7) can be approximated roughly by the equation -,

Qg = @, (1/w)2/(51), (20)

vhere, s = 6.1, v is velocity of beam particles, and Q_ = e5°37 (x1/4),
where d = 1.27 cm.

The next step which must be taken is the calculation of the absolute
intensity as a function of the angle measured from a normal to the
s1it (or detector). The equation used is,

I = (1/n) (an v/dv) = &yA(v’/t)e'Bve sin fcos de? (11)

-;Cecil Hastings, Jr., Approximations for Digital Computers,

p. 187, (1966), Princeton University Press.

ZM. M. Hessel and P. Kusch, "Deviations from the 1/r® potential
in Scattering of a Polar Molecule by Non-Polar Gases," J. Chem. Phys.

43, 305, (1965).

Sgarie H. Kennard, Kinetic Theory of Gases, pp. 61-64, (1938), McGraw-
Hill Book Company, Inc,
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vhere, A = (p/u)a/ 2, 0 is the angle measured from the normal to the
slit, and dn is the radiuc of the detector. Equation (11) can be
rewritten slightly so that,

I= Zn(m/akﬂb)a/a (s’/t‘)e'm”e/akm, (12)

where s is the length of the flight tube. Using équation (12), the
absolute intensity can be calculated as a function of 6 for a flight

tube length of two meters (assuming 10™® torr background air pressure,
and detector area of 3 y 10 ¢ sq. in.).



EXPERIMENTAL

Experimental Results: The following data are for potassium, cesium,
and rubidium at an oven temperature of LSQUK, with flight tube lenkbhs
of 50.0 em, 100.0 cm, 150.0 cm, 200.0 cm, and 250.0 cm. The first
three plots are I vs S, with five constant times. The times are
calculated using the equation t = s/v, where for each elements

ve v, (effusive flow), and a time is obtained for each flight

tube length.

These grephs are fairly insensitive because of the large in-
crement of distant (9.0 cm) along the x-axis. That is, the velocity
spread is compressed. Nevertheless, a first approximation of the
tube lengths which will yield the best velocity distribution, with
the least attenuation of intensity can be made., These lengths are
150.0 cm, 200.0 cm, and 250.0 cm.

In order to narrow down the choices further, the next three plots

are used. These are I vs t, and are much more sensitive, because
(keeping the above three distances constant) the increment of t is
on the order of 10 * sec. This is a much smaller increment along
the x-axis, and has the effect of expanding the velocity spread.
According to these data a flight tube distance of 150.0 em to 200.0 cm
is appropriate, because dtiie distribution of velocities for the flight
tube of 250.0 cm is spread over too great a range with a resultant
loss in intensity.

The last set of data is a table of values for the attenuation of
a8 beam of potassium atoms, due to the background scattering of nitro-
gen in the flight tube. Tube lengths and velocities used are thos
obtained from the second set of graphs. (I/Io), the attenuation, is
calculated at a flight tube temperature of BOOOK, and pressures of
10™5, 1078, end 10°7 torr. The data show that for both tube lengths,
at a pressure of 10~7 torr, (I/1°) is very close to 1. That is, atten-
uation is small. It might well be noted that a tube length of 150.0 cm
gives slightly better results.



COMPARISON OF MOST PRUBABLE SPEED, AVERAGE SPEED, AND ROOT MEAN SQUARE SPEED OF

MAXWELLIAN DISTRIBUTION, AND DISTRIBUTION IN EFFUSIVE FLOW

TYPE UF ATOM IS K MASS= O, 649535 ZZQRAMS TEMPERATURE* 450 OGEG. Ka

ACCORDING TO MAXWELLIAN DISTRIBUT!ON; VHP*(ZKT/M)*'.5’ AVﬂ(SKT/3-141H)**.5:
RMSV=(3KT/M)#s,5 , S S —

VMP= 0,43734E OSCM/SEC AV= 0.49353E OS5CM/SEC ~ RMSV= Q,.53563F QSCM/SEC : - —

ACCORDING TO EFFUSIVE FLOW DISTRIBUTION, VMP=(3KT/M)es,5, P AT ST S ——

AV=o 75123, 14 1KT/M)nn, 5, RMEV={KT/M)ua,5

ViP= 0.53563F O05CM/SEC  AV= 0.58132E OSCM/SEC  RMSV= 0.30924F O5CM/SEC

TIME= 0.933E-03SEC OISTANCE= G.S500F 02CM  FOR POINTS 1

TiMe= 0,186E-02SCC  DISTANCE= (0.100E 03CM  FOR POINTS 2

TIM.= (.2B0E-02SEC OISTANCE= 0.150f O3CM  FOR POINTS 3

TiME= Q0.373E-028€C  DISTANCE= (.200E 03CM FOR POINTS & B S T~ 4

TIME= 0.466E-02SEC DISTANCE= 0.250F 03CM  FOR POINTS 5

PLOT OF T VS S ACCORDING TO THE EQUATION I=C(S##3/Twsg)efew(-pSen2/Tua?)

INCREMENT ALONG X-AXIS= 9,0CMy~--~CONSTANY TIME  UNNORMALIZED DAYA ; s
STEP DISTANCE(IN CM) POINTS 1 POINTS 2 POINTS 3 POINTS 4 POINTS 5
1 R ¢ P Y . 0.000z Q0 0.000F QO 0.000L GO 0.000E GQ _0.000F QO
Z 9.0 Ue216E 15 0.592E 14 OJ117E 14 0.373E 13 0.153F 13
3 1840  0.6328 16 0e4S57E 15 0.928C 14 0.296E 14  Q.121F 14
4 27.0 C.l67E 17 Cel45E 16 0.304E 15 0.985E 14 0.407E 14
<} 3640 042828 17 = 0W316E 16 = Q.695E 15 = (0.22BE 15 Q953E 14 _ o
& 45,0 0.356E 17 04853k 16 0129E 16 De434E 15 0.182¢& 15
7 5440 Qe 360E 17  (Q4B836FE 16  Q.210E 16 0T26E 15 _D.309E 15
g 63.0 Q304 17 O«113E 17 0.312¢ 16 D+.110E 16 U 79E 185
) 72,0 0.219E 11 Oal4lE 17 0.429¢ 16 0.158E 16 0.6945 15
10 8i,0 Cel36t 17 Oe163E 17 Q.587E 16 0.213F 16 0.956E 15 »
11 90.0 Qe744E 16 = 0.178E 17 = Q0.6908 16 = Q.276E 16  Q.126F8 16 4
12 99,0 0.356E 16 0,183 17 0.820E 16 0e345E 16 0.161F 16
id 1080  D.151lt 16 Ge18QE 17 ~ Qe941t 16 Oe418E 16  (0.2008 16 B
14 117.0 0+57LE 15 0.169E 17 0.104E 17 0.493E 16 0.242F 16
15 12600  Q.192E 15 ~ Qel52E 17 Q.112E 17 QeS567E 16 02878 16
i6 135.0 0.577E 14 O.131E 17 0.1188 17 Ue639E 16 0+334F 16
17 144.0 ) 0.155€ 14 = QL109E 17 = O lR1E 17 = QW705E 16  0.382F 16 SO
18 153.0 Q0.374F 13 0.880E 16 0.122 17 Q. T65E 16 0«430F 16 AN
19 162.0  0.812€ 12 Oe6B2E 16 Q.1208 17  0eB17E 16  Qe4?70 16
20 171.0 0.158E 12 0«512E 16 0.118E 17 0+859E 16 0.522E 16
21 180.,0  0.277¢ 11 0e372E 16 0,109C 17  DLB90E 16 Oeb64. 16
22 189.0 0.437F 10 Ue261E 16 Q.101€ 17 Q0.909E 16 0.6030 16
23 198.0 0.622E 09 QLJ178E 16  0.924E 16  0.918E 16 0.638E 16 s
24 207.0 0.798E 08 0.118E 16 0.828E 16 0.915E 16 0.6680 16
25 216.0 ~ 0.923E Q7 2 Q.757E 15  Q.730F 16  0.901E 16 04693 16 e e
26 22540 0.964E 06 0.472E 15 0.633E 16 0.,877€ 16 0.712F 16




— 2% _234,0 U.910E 05 U«285E 15 0.541LC 16 0.845E 16 Q7252 16
28 24340 C.T75E 04 Usel68E 15 0.455E 16 0.806E 16 0.732t 16
29 25240 05970 03 0e961F 146 0.377F 16 = Q,760F 16 0.,734F 16
30 26140 0.415C 02 Ue534E 14 0.308C 16 0.710E 16 0.730E 16
. 31 27040 O.261E 01 Q.288E 14 Ou248C 16 O.657E 16 0.721E 16
32 279.0 0.148E 00 De151E 14 0.196E 16 U.602E 16 0.706E 16
. 33 288.0 Q.T766E~-02 Qe776E 13 0.154E 16 Oe547E 16 O.687L 16
34 297.0 0e356E~03 O«386E 13 0.118E 16 U.492E 16 0,664 16
35 306.0 0.150E-04 UelB878 12 0.9Q6L 15 O«440E 16 N.A38F 16
36 315.0 0.573E-06 C.884E 12 0.681t 15 0.389E 16 O.608E 16
. 31 324,0 0.198L-07 0.406E 12 0.505E 15 Oe341E 16 Q.577L 16
g 333.0 0.619£-09 UelBLlE 12 Ue366E 15 De296E 16 0.543E 16
— ). 34240 0«175E~10 0«790E 11 Ce267C 15 Ue256E 16 0.508ct 16
40 351.0 O.448E~12 Ue335E 11 0.190& 15 Q0a219E 16 0.473E 16
L3 360,0 OelU4E~13 Uel36E 11 Q.134c 15 ~  0O.186FE 16 = 0.438F 16
42 369.0 Ce218E~-15 0.557E 10 0933 14 Os156E 16 0.403E 16
0 43 378.0 Qeé1b6E-17 Qe218E 10 Qe640E 14 Cs130E 16 0.368C 16
G 387.0 0.000E 0Q D«835E 09 Os434L 14 0.108E 16 0.335E 16
45  396.0 0.000E GO Ce311E Q9 0.291C 14 0.892E 15 0.303E 16
46 405.0 C.000E €O 0.112€E 09 0.192E 14 Oe728E 15 0.273C 16
41 4l4.0 0.000E QQC 0e399L 08 Q.125E 14 _0.590E 15 2 Ql.244F 16 =~~~
48 42340 0.000C 00 Ues137E 08 CeBl2C 12 Qed74E 15 0.217E 16
49 432.0 0.000€ 00 0u461E 07 0.5176 13 0.378E 15 0.192E 16
50 441.0 0.000E OC Uel51E Q7 0.326E 13 0.300E 15 D.169E 16
ittt 51 490.0 0.000E QO Ue482E Q6 0.203L 13 0.236E 15 0.148E 16
52 459.0 0.000E Q0 U.150E 06 0s124C 13 C.184E 15 0.129C 16
33 466,0 - 0.0008 00 Ue455E 05 0,759 12 =~ (G.142F 1S5 =~ 0.112E 16
54 477.0 0.000c ©O Cel3st 05 0.456C 12 0.109C 15 0.972E 15
- 35 486.0 U.00CE QO C.387E Q4 0.270E 12 Ce840E 14 0.835£ 15
56 49540 0.000t 00 U«.108E Q6 J.158E 12 0.637E 14 0.713E 15
A B Y 504,0 0.000E GO Ue298E Q3 U.920c 11 Oe4B0E 14 0.607E 15
58 513.0 U.0008 0C Ues797E 02 0.527C 11 C.359E 14 0s514E 15
29 5220 0,000k QQ 0207 Q2  0.298E 11 = U.267E 14  0.433E 15 -
&0 531.0 0.000E €O 0e528E 01 Q.167¢ 11 U197 14 0.363E 15
61 40,0 0.C000E QC Cel30E Q1 0.%923c 10 Uela4sE 14 0.303E 15
62 549.0 0.0008 GO 0.315E 00 0.505E 10 0.105E 14 0«.251E 15
63 55840 0.000L 00 QeT44E~Q1 0e272E 10 Ue759E 13 Q.208E 15
64 567.0 C.000E 00 0s171E-01 0.145c 10 Oe544E 13 Cel71C 15
&3 57640 0.000E Q0 Q.383E-02 = Q.769C 09 0.388E 13 =~ Q.l40f 15
66 58540 C.000& QO UeB837E~03 0.401t 09 0e275E 13 Oe114E 15
6T 294,0 0.000& 00 Uel78E~03 0.207& 09 0.193E 13 0.927E 14
68 603.0 0.000E 00 0e.371E-04 0.105L 09 0e135E 13 0.749E 14
L 6l2.0 0.C00E €O Qs T752E-05 0.533c 08 C.937E 12 0.602E 14
70 621l.0 0.000E 00 Uel48E~05 0.266L 08 Oe645E 12 0.482E 14
71 6£30.0 0.000t 00 0.286E~06 ~  0.131E 08 _ De442E 12 0.384E 14
12 639.0 0.000e 00 0e539E-07 0.639E Q7 0.300E 12 0.304% 14
73 645.0 0.000& 00 0.990€-08 0.307¢ 07 0.203E 12 0.240E 14
4 657.0 0.000E 00 Oel77E-08 Celé4el 07 - Qel36E 12 0.189E 14
S - 666.0 0.006E 00 0.309E-09 0,690t 06 0.907€ 11 0.148E 14
16 675.0 0.000E QO 0e527E~10 0.321E 06 Oe60lE 11 0.115E 14
77 684.0 0,000 0O UeBT6E-11 O.1488 06 _0.395E 11 0.896E 13 .
78 693.0 0.000E Q0 Uelé4lE~11 O.674E 05 C.258E 11 0.692E 13
79 702.0 0.000¢ 00 0.224€-12  0.303E 05 0.167€ 11 045326 13
1Y 711.0 0.000& 00 Oe346E-13 0.135t €5 0.108€ 11 0.407E 13
81 720.0  0.000E 00 0.520E-14  0.594E 04 0.692E 10 0,310E 13
82 729.0 0.000E OC JeTb4E~15 0.258E 04 Oe44lE 10 0.235E 13
83 738.0 0.000 00 0.109E~15 OelllE 04 = 0.278BE 10 0.178C 13
84 747.0 0.000E GO U«152E~16 0.473c 03 Ue175E 10 0.134£ 13
85 756.0 0.000€ 00 0.208E-17  0.199¢ 03 0.109E 10 0.100€ 13
86 76540 C.000E GO 0e276E~18 0.828E 02 0.678E 09 0.749E 12
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87 77440 _0.000E 60  0.000E 00  0.340E 02  0.,417E 09  0.556& 12 8
88 783.0 0.000E 00 0.000E 00 0.138¢ 02 0.255€ 09 0e411E 12
89 192.0 00008 O 0.000E Q0  Q.8587E 01l ~ Q.158E Q9 03038 12
50 801.0 0.0C0E 00 0.000E 00 0.221¢ 01 0.939€ 08 04222E 12
91 810.0 0.000E 00  0.000E G0 048726 00  0.564E 08  Q0.1626 12 _
92 819.0 0.000E 00 0.000E 00 0.339¢ 00 0.336€ 08 0.118E 12
33 82540 _0.000E 00 0.000E 00 041305 00 0.199E 08 0.854E 11 3
94 837.0 0.000€ 00 0.000E 00 0.4966-01 0.117€ 08 0.616E 11
95 84640 0.000t 00 0. 0008 Q0 0.186E=01  0.687E 07  0.4428 11
96 855.0 0.000€ 00 0.000E 00 0.694£-02 0.399E 07 0.316E 11
97 86440 0.000E Q0 0.000E 0G  0.2556=-02  0.230E 07 042256 11 .
98 873.0 0.000E 00 0.000E 00 0.929:-03 0.132€ 07 0.159€ 11
99 882.0  0.000¢ GO 0.000E 00  0.334:-03 0,755 06  Q.1128 11 . o
100 891.0 0.000E 00 0.000E 00 0.118E-03 0.428E 06 0.791E 10

1}




BOTTOM =

0.000€ 00

RANGE = 0. 1008 01 TOP = 0.1008 Ol SCALE = C«100E-01 PER STEP
VALUE OF AXIS 1S 0.0000 00 : B
. DATA FOR PLOTS
STEP POINTS 1~ POINTS 2 = POINTS 3 POINTS 4 POINTS § . -
i C.00GE Q0 0.000E Q0O 0.000E Q0  0.000E 00  C.000F Q0C -
2 0e253E-01 Delb64E~02 0e327£-03 0.103E-03 0«.00C0E QO
- 3 Cel75E Q0 04126E=-01  Q.257£-02 0e822E=-03  (.338E-03
4 Ue4b4at 00 0.402E-01 0.845E-02 0.273E~02 Oall3E-02
5 07838 00  Q.BT7E-01 Uel93E-01 0e634E-02  0.264E-02
& 0.987t 00 Ce153E 00 Ce359E~-01 0.,120E-01 0«207E~02
7 UelQ0E Q1 Ce232E 00  0a584E-Q1  Q.201E-Q1  (Q.858E-02 ~
8 UeB44E Q0 Oe314E 0C 0.865E-01 U0e307£-01 0e132E~01
9 U.607E Q0 Ue391lE Q0  Q.119E QO Oe438E-01 (0.192E-01 -
10 D.378: Q0 0.453E 00 0.154E QO D.592E~01 Us265E~-01
11 Ue206E Q00  Co493E 00  Ca191€ Q0  Ce767E-01 (04350£-01 . S
i2 Ce990E~01 0.509E 00 C.227t 00 0s958E-01 (e44B8E-01
13 0e4200-01 0«500E 00  Qe261E Q0  Q.lleE Q0  Ca556E~-01 -
14 U«158E£-01 Ue46%9E 00 Us289E OU 0.136¢ 00 Ue6T3E-01
15 04533E-02  0.422E QU 0l.3130 QC U«157E QO  C.798E=-Q1
16 041606-02 Ue364E 00 03298 00 O.177E 0O 0.928E~01
17 0.430E-03 0.303E 00  0l.337¢ Q0O 0.195E 00  0Q.106E 00 —
18 Us103E-03 Ue.244E 00 Us339E QO U.212E 00 U«119E 0O
19 UeQ0QE QQ 0.189E Q0 C.333& 00 Q.2266 QQ Oc32¢ GO
20 C.0Q00L 00 Celact 0O Ge321E 0O U.2385 00 Oelé4t 00
21 U000 00 C.103E 00 0«303E 00 0.246E 00  C.156E 00 S
22 C.C00E QO 0e725E~01 Ce.281lE 0O Ue252c 00 Uel&7E 0O
23 U.Q0CE QU  0.495&-01 Ua256E Q0 0.254E 0C  QL177E Q0 .
24 U.00CE 00 0e327E~01 0.229E 0O 0.253E 00 0.185E 00
29 U.000£ Q0 0«210E-01  0.,202E Q00 0.250£ Q0 041926 QO @ ;
26 C.0CCE QO 04130E~01 Uel75E 0O Ue243E Q0 0«197€ 00
,,,,,, 21 0.000E 00  0.792E-02 Ce150& Q0 Qe234E Q0  0.201E QO R S
28 0.000E QO Ue466E-02 Uel268 0O Ue223E QO 0e203E Q0
29 0.,000e QO Ue266E-02 Uel04E 00  0.211E 00  0.203E 00 -
30 0.000t 00 Oel4BE-QZ Ue854E-01 0.197¢ 00 Ce202E QO
-3k @ Cl.000f QU 0,800k-03 0.688(-01  Q0.182F €0 0.200E 0C
32 U« 000C 00 De421E-03 0e546£-01 Uel67E 00 0s195E QO
a3 0.000E QO Ue215E-0Q3 Ue4278-01  Ql.151E 00  ©.190& Q0 P— . .
34 0.000t 00 De107E-03 0.330£-01 Cel36E 0O Ue184E 0O
35 0.000t 00 0.0G00& 00 0e251E=01  0.122FE 00  (0.176E QO st :
36 U.000E 00 0.C00E QU Usl188E-01 0.107E 00 Oel168E 00
37 C.000E QO 0«.C0CE 0O Uel40E-CL Ue947E-01 Qel60E 00
38 U.000L 00 U.000E 0O Oel02E-O1 0.823E-~01 Vel50E 00
33 C.000E 00  ©0.000E 00 Ue740E-02  U.710E-01  Qel4lE QO - .
40 0.000E 00 0.000E QO Ue528E-02 0.607E-01 0el31E QO
41 0.000c 00 0.000E 00  04372E-02  0.5168=01  C.121E 0O - —
42 0.000: QO U.000E 0QC Ue258E~-02 0.434£-01 Os111lE OO0
43 0,000t QO Ce000E QOC 0e177E~02 0s.362E-01 06102E Q0
44 U.000F Q0 U.000E 0O U.120E~Q2 04300E-01 0e930E-01
45 ~0.000i 00  0.000E OG0  0.8B07E=-03  U.247E-01  0.B42E-01 B 4
46 0.000F QU G«000E 0OOC Ue533E~03 U.202E~-01 0. 757E-01
47 0.0008 00  0.000E 00  0.348£-03  0.163E-01 O.678E-0F
48 C.00uUE Q0 0.000& QO 0.225E-03 Oe.131E-01 Ue603E~0Q1
49 U.000E QC 0.000E QO 0e4143E-03 0.105E-01 0e534E-01
50 0.000E 00 U.000E 00 0.000E QO 0.832e-02 0«470E-01
51 U.000E Q0  0.000E 00 0.000E 0C Qe654E~02 0.412E-01 - . T
52 0.000& 00 0.000E 00 0.000E 0O 0.511E~02 Ce359E-01

I



. 53 C.000E 00  0.000E QC 00008 00  Ce396E~-02  04312E-01 - -
54 C.0008 Q0 0.000t QO 0.000c 00 0.305E-C2 0e269E-01
55 0.000E 00 0.000E Q0  Q0.000E 00  0.233E=02  0,231E=01]
56 0.000E 0QC 0.000E 00 0.000E €O O.176E-02 U«198E-01
51T  0.000E QQC 0.000E QO U.000E GO 0s133E=-02  C.l1l68E-Q1
58 C.000E QO 0.000E QO 0.000C 00 U.997E-03 Uel42E-01
— ~0.000E QO 0.C00E Q0 0.000E 0O Qs 7T40E=-03  0,120E-Q1
60 G.000E QO 0.000E €O U.0008 0O Ue5406E~03 04100E~01
61 U«000E Q0  0.000E 00  0.000E QO  Q0.400E=03  0.8408-02
62 0.000c Q0 0«000C 00 U.000E QO 0.291E-03 0698E-02
63 = U.00Q0E Q0O  0.000E QOQ 0.000E Q0 0.210E=03  (C.577€-02 — - -
64 0.000E 0O U.000E GO Ue00CE QO 0.151£-03 Uea74£-02
— 65  Q.000E 00  0.000& QO 0.000c QO 0.107E=-03  0.388E~02 SENE —
66 0.000E QC U.000E QO 0.000E 00 0.000E GO Ue317E~02
67 0,000 0C 0.000E Q0  0Q.000E 00  0.000&8 Q0 (.257E-Q2
68 U.000E 00 0.000E QO U.000C 00 0.0008 00 0e207E-02
. 69 0,000 00  Q.000E Q00  Q.O0QQE 0C 0.000E 00  0Q.167E-02 . —
10 U.C00C 00 0.000E 00 0.0008 QO 0.000E 00 0e133E-02
- 71 0.000& Q0  0.000E 00  U.000E 0C 0.000E 00  C.106E=Q2 S -
72 G.000E 00 G.000E QO 0.0008 0O 0.000E 00 UeB45E-03
13 U.0Q00L QC 0,00CE Q0  0.0008 QU  0.000E 00  Q.668E-03
T4 0.000E QU C.000E 00 0.000E OC 0.000E 00 0e525E~03
75 0,000E 00 0,000 QO 0.000E 00 U.000E Q00  0Q.411E-Q3 - - S -
76 0.000C 0C 0.000& 00 U.C00E GO J.000E 00 0e320E-03
17 0.0Q0E 00 0.000E Q0  Q.000E QO 0.000E QO  Ca.248E-03 P S — - -
78 0.000E 00 0.000E 00 0.0008 00 0.0008 00 0e192E~03
79 0.000E Q0 0«000E Q0  Q.Q00FE Q0  040C0E Q0  (Cal147E-03
80 U.000E 0C 0.000E 00 U.000E 0O 0.000: 00 Oel13E-0Q3
g1 0,000 00  0.000E QU U.000E Q0  C.000E 0C  C.00QE QC T o .
gl 0.000& 0C 0.000E 0O 0.000E 00 0.000E 00 0.00CE QO
83 0,000 00 ©0.000E 00  (.000E 00  0.0008 Q0  (C.000E QC A S— .
84 0.000& QO 0.000E 0O 0«.000E OO C.00CE Q0 U0.000E QO
85 U« 000E QO 0.0008 00  (.0000 Q0C  Q.000E QC  Ql.0QCCE QOG
86 0.0008 00 0.000E 00 0.000E QU U0.000E 0Q (.000E& Q0
- 87 U.000E QU  Q.000E 00  C.000E QO 0.000E Q0  0.000& QC S— - .
88 0.0008 0C 0.000& QO 0.000e 00 0.000E 00 0.000E 0O
g9 00000 0C  0.000E 0O 0.000£ 00 U.000E 00  0.000E QO o — E -
90 0.000E 00 0.000E 00 C.00C0E €O U.000E QU 0.000E €O
91 Us000E QO 0.00CE 0C 0.0008 GO 0,000 Q0 0.000E QO
92 C.000E QO 0.000E 00 0.000E 00O 0.000E 00 Ve000E 0C
93 0.000EL 00U U«000E GO 0.000E QO 0.000E 00  Q0.000E QO S
G4 0.000E Q0 0.000E 0O 0.000E 00 U.000E 00 0.000E OO0
35 ~U.000E 00  C.000E QO 0.00CE 00 0.000E Q0  Cl.00Q00E QC - -
96 0.000E 00 0«000E 00 0.000E 0O 0.000E Q0 0«.000E 0OC
97 0.000E Q0 0s000E 60 0,000t 00 0,000E QC  C.00Q0E Q0
98 U«.000E QO 0.000E 00 U.000E 0O 0.000E OO U«000E 00
99 0.000E 00 GU.000E QO U.000E 00 0,000 00  0.000E 00 — —
100 0.000L 00 0.000E 00  0.000& OC U«000E 00

U.000E 00
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IYPE UF ATOM IS5 RBE =~ MASS= 0.14198E-Z21GKAMS  TEMPERATURE= 450.00EGe Ko -

_ ACCORDING TU MAXWELLIAN DISTRIBUTION, VMP=(2KT/M)le#,5, AV=(8KT/3.141M)%%,5,
RMSV=(3KT/M)®x,5

VMP= 0.29580E OSCM/SEC  AV= 0.33381E O5CM/SEC  RMSVe 0e36228E 05CM/SEC

ACCURDING TO EFFUSIVE FLOW DISTRIBUTIGNQIVMPS(BKT/M)-* b;

 AV=,T5(243.141KT/M)le®,5, RMSV=(KT/M)®s.5 R e e
 yMP= (,36228E O5CM/SEC  AV= 0.39319E OSCM/SEC  RMSV= 0.20916E O05CM/SEC S
 TIME= 0,138E-02SEC  DISTANCE= (0.500f 02CM  FOR BOINTS 1

TIME= 04276E-02SEC DISTANCE= 0.100E 03CM  FOR POINTS 2 7

TIME= 0.41l4E-02SEC  DISTANCE= 0Q.150F Q3CM  FOR POINTS 3

TIME= 0.552E-02SEC OISTANCE= 0.200F O3CM  FUR POINTS 4 . 3

TIME= £ = 0,250F 03CM  FOR POINTS 5

PLOT OF I VS S ACCORDING TO THE

INCREMENT ALONG X-AXIS=

940CHMy==~CONSTANT TIME

EQUATION I=C(S#s3/Taui)sEan(-RSun2/Tas2)

UNNORMAL [ZED DATA

STEP DISTANCE(IN CM) PUINTS 1 PUINTS 2 POINTS 3 PUINTS 4 POINIS & ;
1 0.0 C.000F CO 0.000& GO 0.000& 00 0.000E 0O 0.000E 00
2 9.0 COel191E 15 Oel24E 14 Q0.246E 13  Q.782E 12  Q.3206 )12
3 18,0 0.132E 16 0.957E 14 Oe194F 14 0e620F 13 0.255E 13
o 27.0 D«350E 16 0e303E 15 = 0.638E 14 = Q.206E 14 0,853 13
5 3640 D.590€ 16 0e661E 15  0.145¢ 15 Qe47BE 14 0.199F 14
6 45.0 Oe745E 16 ~ 0Ql.115E 16 0,270 15 Ue909E 14 0.382L 14 R
7 5440 0.754E 16 O«175E 16 0.441E 15 0s151E 15 De64TE 14
8 63.0 De636E 16 _0e237E 16  Q.653E 15  0.231F 15 _Qll006 18 3
3 72.0 O.458E 16 0+295E 16 0.899E 15 0«330E 15 01456 15
10 8la0  0.28%E 16 0e342E 16 _0.116E 16 0.447E 15  Q.2008 18
11 90.0 0.155& 16 0e372E 16 0.144E 16 D«579E 15 0.264E 15
12 99.0 Ce74TE 15 Ue38B4E 16 0e171E 16 Qe 723E 15 0e338E 15
13 100 40 0.317¢ 15 0e377F 16 0.196F 16 0.875E 15 0.419E 15
14 117.0 04119t 18 C.354E 16 0.218E 16 O+L03E 16 = Q.508E 15
15 126.0 0.4028 14 Ue318E 16 0.236E 16 Us118F 16 0.602F 15
L6 135.0 0.120E 14 Us275E 16 0.248E 16 = (0l.133€E 16  0,700€ 15 E
17 144.0 0.325¢ 13 Ue229E 16 0.255E 16 0+147E 16 0.800E 15
15 153.0 0.784F 12 UelB4E 16 0.255€ 16  04160E 16 0.900F 15
19 162.0 0e169F 12 Q.142E 16 0.251E 16 Cel171E 16 0.998E 15
. 20 171.0 04330t 11 C«107E 16 0e242E 16 = 0,179E 16 04108t 16 i
21 180.0 0.580€ 10 U« T78E 15 0.228E 16 C«186EF 16 0.118EF 16
22 189.0 ~ 0.915E 09 U.547E 15 0.212E 16 ~ 0.190E 16 0.126E 16 -
23 198.0 0.130£ 09 0.373E 15 0.193F 16 0e192E 16 0.133E 16
24 207.0 0.167E 08  (0.247E 15 0.173E 16  0.191E 16 0.139F 16 o
25 216.0 0.193E 07 0.158€ 15 0.152E 16 0.188E 16 0.145E 16
26 225.0 ~ 0.201E 06 0.988E 14  0.132E 16 0.183E 16 0.149F 16
27 234.0  0.190E 05 U.59BE 14 O.113E 16 0.177E 16 0.151E 16
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E 28 24340 01628 04
29 25240 O.124E 03

30 26140 _0.870E Q1
31 270.0 0.%47c 00
32 27190 Qe.311E-Q1
a3 28840 0.160E-02
34 2970 Qe 747E-04
35 30640 Ca314E-05
36 315.0 _0«120E-06
37 324.0 Oeél4t~08
N 38 333.0 0.129E-09
39 342.0 O.366E-11
,ﬁﬂﬁgn 3510 0.939E~13
41 360.0 Oe218E~-14
44 369.,0 = 0.,458£~-16
B . N 387,0 ~ 0.000E QQ
45 396.0 0.000E €O
. 46 405.0 0.000E QO
47 414.0 0.C00E 00
46 423.0  0.000E 00
49 432.0 0.000E €O
50 441.0 0.000E QQ
51 450.0 0.000& 0O
. _52 459.,0 0.000& Q0
53 46840 0.000 00

54 477.0 0.Q00E QO
59 48640 0.000& QO
26 495.0 0.000& 00
57 50440 0.000E 0C
58 513.0 0.000E QU
59 522.0 0,000t 0O
60 231.0 . 0.000& QQ
61 540.0 0.000E 00
62 549.0 0.000E QO
b3 558.0 0.000E QO
L 267.0 0.000k 00
65 576.0 0.000E 00

66 585.0 0,000 Q0
67 594, 0 0.000t QO
__ 68 603.0 0.000E 0O
69 41240 0.000k QO
70 6él.0 0.000E QO
71 630.0 0.0008 0Q
72 63940 _0.000L 00
73 648.0 0.000E 00
74 657.0 0.000E 00
75 666U 0.000E QOC
77777 {6  675.0 0.000E 00
77 68440 0.000E QO

78 693.0 ~ 0.000t 00
79 702.0 0.000E 00
&0 . 711.0 0.000E 00
g1l 7200 0.000E QO

-~ 82 . 729.0 0.000E 00
83 T340 0.000t QO

o 74740 0.000E 0C
85 75640 0.000E 00
_B6 _ 165.0 0.000E 00
8 774.,0 0.00CE 00

Ue351E 14
0e201E 14
Qe111E 14
Oe604LC 13
Ue317E 13
O«162E 13
0.809E 12
Ue3%92E 12
Uel835E 12
Oe.84%9c 11
0.380E 11
Jel65E 11
C.701E 10
0«290E 10

~Qe116E 10

Ge457E 09
Uel74E 09
.51t 08
Ce236E (8
Ce83%E Q7
U« 287E Q7
0.966E 06
0«316E Q6
Us100E 06
De3l4E 05
0.952E 04
Qe281E Q4
0.811E 03
0.228E Q3
Ue624E Q2
OelbbE 02
Qe435E 01
Oe«l10E 01
U«273E 0O
Ueb61E-01
0«155E-01
0.357€E-02
008025‘03

_0s175E-03

0e373E~04
0. 7T76E-05
U« 157E~C5
0.600E-07

Uell2E-0T7

(e 20T7TE~0B
0e371E~09
Oe647E~-10
0s110E-10
Uel83E~11

_0e297E~-12

Ue469E~13
UeT724E~14
0 109E~14
U«160E-15
0e229E~16

0e320E-17

Ueb36E~18
015?93‘19
C.C000E OC

0.952E
0.789E

. O.b44F

0.519E
Oe.al2t
0e322E
0.249E
0.189¢
Lal42F
0.105¢
0.773E
0.559¢€
0.398¢E
0.280¢&

0.195E

0.134E
0«909E
0.609¢E
De402E
Q«263E
Q169
0.108¢
Ou.b82E
Qe 25E
Q0.261E
0.158k
Q.954E
Ue566L
U.332E
Qel92C
0.110&
Q.624E
Qe349E
O«193E
04 1035E
0.571E
0.305E
O.161E
QaB41E
Qe434E
Qe221E
O.111E
0. 556E
Qe 74E
Qe133E
Deb44i
Qe 306E
(e l44E
D.673E
Q.309¢E
UelélE
Oeb34E
C.282E
Qel24E
0.541E
0.232E
0.990E
OshalbE
Ce 173K
0.712E

15
15

15

13
15
15
15
15

%

i5
14
14
14
14

14

14
13
13
13
13

£

12
12
12
12

%

11
9
11
11
10
10
10
10
09
Q9
09

08

08
08
08
a7
ar
Q7
06
(41
06
05
05

05

04
Q4
U4
03
03

02

02

02
01

0.168E
0.159E

O.148E

0e137E
04 126E
O.1ll4E
0.103E
0.921E

~Qe814E

OeT1l4E
0.621E
0e536E
Qa458E
0.389E

_0.327E

0.273E
Ua227E
O.18¢E
0e152E
Uel23E
0«993E
Ce792E
De628E
Qe494t

U«385E

0e299E

0.23CE

Ce175E
Qa133E
0.100CE
Ue752E
0.559E
Qe4l2E
0.302E
0.219E
0.158E
CalléE
0.812E

_0D.578E

Ce404E
Qe282E
0.156E
04135E
0.925¢€
De629E
Coedibt
0.285E
0. 190E
Qe125E
0.827E

0,540

Ue350E
U,226E
Oel45E
0.923E
0«583E

~0.366E

0.228E
Oel4lE
O.8T4E

16

PR E b R —

_Q.843¢ 15 =00

_Q.203¢ 18

o QDe760E 16

16 0.153E 16
16 0.153€ 16
16 0.182E

16 0.150E 16
16 0s147E 16
16 0.143E 16
16 0.139E 16
15 0.133E 16
15

15 0.120E 16
15 0.113E 16
15 0.106F 16
15 0.991E 15
15 0,917 15
15

15 0.772E 15
15 0.702E 15
15 0.635E 15
15 0e571E 15
15 0.511EF 15
14  0.455¢ 15
14 0.403E 15
14 043556 15
14 0.311E 15
14  0.271E 15
14 042356 15
14

14 0.174E 15
14 0.149E 15
14 0.127€ 15
13 0.1076 15
13 0.906F 14
13

13 0.634E l4
13 0.526E 14
13 04356 14
13 0.3586 14
12 0.293E 14
12 0.239E 14
12 0.194C 14
12 D.156E 14
12 0.126E 14
12 0.100& 14
11 0.804€ 13
11 0.638E 13
i1 0.504E 13
11 0.396E 13
11 0.310€ 13
11 0.241F 13
10 0.187¢ 13
10 Q41468 13
10 Oe111F 13
10 0.853E 12
10 0e6506 12
09 0.4935 12
09 043736 12
09 0.210F 12
09 0,1566 12
08 0s116E 12

|6



88 78340 0.000E 00  (0.000F Q0  0.290f 01 0.535E 08 0.861E 11 i

659 792.0 0.0008 00 0.000E QOQ 0.116E€ 01 0.325E 08 Oe6340 11
80 B0l.0  0.000E 00 @ Q0.000E Q0 Q.463F 00 0.196E Q8 0.465E 1]

91 810.0 0.000E 00 0.000E 00 0.182E 00 0.118E 08 0.339E 11

92 819.C = 0.000E Q0 = Q0.Q00E QO CQe709E=-01 Q.704E 07  Q.247E 11 g

23 828.0 0.000E 00 0.0008& QO 0e273E~01 O.417E 07 0.178E 11

24 837.,0 0,000 00 = 0L.000E 00  0.103E-01  0.,24%E Q7 041286 11 k¢

9% 84640 0.000E 0O 0.000E QOQ 0.390E~02 Oe143E 07 0.926& 10

96 855,0 0.000€ 00 0.000E 00 Oel4B5E-02 (.B36E 06 0.661E 10

97 864.0 0.000E €O U.000E 00 0s534E~-03 Ue4B3E C6 0.471F 10

e 873.0 0«000E 00  0.000E 00  0.194(-03 0.277E 06 O.334E 10 3

99 8§82.0 0.000E 0C 0+000E 0O 0.699E~-04 Ce158E 06 0.235¢ 10

100 891.0 = Q.000E 00 = Q.000E Q0 = Qe.249E-04  Q.896F 05  D.165E 10

17




RANGE = 04100 01

ToP =

0.100& 01

VALUE QF AXIS IS G.000E 00

o DATA FOR PLOTS
STEP  PUINTS 1 POINTS 2 POINTS 3
i 0.0008 00  0.000E Q0 C.0Q00E 00
2 042536=01  0e164E=02  0.3276-03
3 04175E 00  0,126E=01  0.257£=02
4 Uutib%E 00  0.402E~01 0.845E=02
5 0,783t 00  0.877E-01  0.193E-01
& 049876 00 0.153F 00 0.359£-01
7 01006 01 04,2326 00  0,584E£-01
) CeB44E 00  Qo314E 00 0.865E-01
o 9 0.607¢ 00 0.391F 00  0Q.119& 00
10 03785 00  0.453E 00 04154 00
. 11 ~0.206E 00  0.493E Q0 0s191E QO
12 0.990E-01 0.509E 00 0.227E 00
13 Ue420E~01  0l.500E Q0  Ce261E 00
14 0el58E-01 0e469F 00 0.289E 00
e 15 0.533E-02  0.422E 00  0.213E 00
16 0.1606=02  0.364F 00  0.329F 00
L7 U.430E-03  0.303E 00  0.3376 0O
18 0e103E=03  0e244E 00  0.339¢ 00
19 0.000F 00  0.189F 00  0.333E 00
20 040006 00 0 142E 00 0.321E 00
21 0,000 00 0.103F 00  0.303F Q0
22 0.0006 00 0.725E-01 0.28lE 00
ﬁ 23 G.000E 00  0.495E-01  0.256E 0O
24 0.000E 00 0.3276-01  0.229€ 00
25 0.0006 00  042106-01 042025 00
26 0,000 00 0.130E=01 041756 00
- 27 040008 00  0.792E-02  0.150E 00
28 0«000E 00 Cl.466E-02 0.126E 00
29 0.000E 00  0,266E-02  (.104E QO
30 00006 00 0.148E-02 0.854E=01
31 0.000E 00  0.800E-03  0.688E-01
1z 0.000E 00 0.421E-03  0.546E-01
B 33 0000 00  0.215E-03 Qet27E-01
34 0.000F 00 0.107E=03 0.330E-01
35  0.000f 00  0.000F 00  0.251&£=01
36 0.000E 00 0.000E 00 0.188E=-01
37 C.000E 00  0.000E 00  C.140E=01
38 0.000E 00 0.000E 00 0.102E-01
o 39 ~ 0.000c Q0 C.000E QO Ce740E-02
40 0.000f 00 0.000E 00 (0.528£=-02
41 00008 Q0 0.000E GO Ce372E~02
42 0.000: 00 0.000F 00 (.2588-02
43 0.000E 00  C.000E 0C  Q.177E-02
44 0.0000 00 0,000 00 (e1206-02
45  0.000F 00 0.000E 00 0.807E-03
46 0.000f 00 0,000 00 (.5336~03
47  C.000c 00 0.000c 00  0.348E-03
45 0.000° 00 0.000E 00 (.2256=03
49 0.0006 00  0.000F 00 0.143E-03
50 0.000F 0C 0.000F 00 (.000E 00
e 5 0,000t GO C0.00C0E Q0  0.000& QO
52 0.000t 00 0.000E 00 0.000€ 00

BOTTOM =  0.000E 00

Q00

o

POINTS 4 POINTS 5
0.000E QC  0.000E CC
0e1032E-03 0.000E 00
0.822E-03 (.338E-03
0e273E~02 Oe113E~-02
Oeb34E-02  (0.264E-02
0.120€~01 0.507E-02
Q.201E-01 0.858E-02
0e307E~01 Ce132E-C1
0.4386-01  0,192E-01
0.592E~01 Qe 265E-01
0.7T67TE~Q1  0.350E-01
0.958£-01 Oe448BE~01
Oell6E Q0  Q0.556E-01
0.136E 00O U.673E-01
0157 QC  Q.798E-01
Ue177E 0O 0.928E-01
0.195E 00  Q0.106& QO
0.212E 0O 0.119E 0C
Qe226E Q0  Q.132E
O.238E 0O Oalé4at 00
Ge246E 00  Q.156E 00
0e252E 00 O«.167E 00
0e254E Q0  Q.177E Q0
Qe253E QO C.185E Q0O
Q.250E 00  G4192E QO
0.243E QU 0.197E 00
Ue234E QO 0.2Q1E 00C
0.223E 00 0.203E 00
Oe211E Q0  0.203E QQ
0197 QO 0.2028 0C
Qs182E 00  (.199E Q0
Uel&67E QO Ce195E 0O
Ue151E 00  Q.190E Q0
0.126E GO Ue184E QOO0
0el22E QO Ua176E QO
Q.107E 0O O« 168E 0C
Qe947E-01  ©04160E 00
U.823E~01 Ce150E QO
Us710E-01 Del4lE Q0
0.607E~01 0.131E 0O
0s516E~01 Ca121E 0O
Uea34E-01 UelllE 00
Ue362E~01  0.102E
0.300E-01 0e930E~01
0.247E-01 CaB42E~01
06202E-01 0.757E~01
Oelb3E=-Q1 0.678E-01
0.1310-01 0.603E~01
_0.105E-01  C.534E-01
0.832E-02 Ce470E-01
0e654E-02  0.412E-01
Oe511E~02 0.359E-01

SCALE = 0.100E=01 PER STEP

1€



53  0.000E 00  0.000E 00  0.000F Q0  04396E-02  0,.3128~01 S

54 0.000E QO 0.000E 00 U.000E 00 0.305€-02 Ue269E-01

55 0.000L Q0 0«000E Q0  Q©.000E Q0  0.233E-02  0,231E-Q1 .

56 0.000E 0C U«000E QO C.000E 00 0s4176E-02 0.198E~-01

57  0.000k Q0  C.00Q0E OO0  C.000E QO 0.133E=02 Q.168E-01 ——

58 0.000& GO 0.000t 0O 0.000E QO 0.997E~03 Cel142E-01

59 0.000E Q0  0.000E QU  0.QC0E QO 0.740E~03  04,120E-01 S —

60 0.000E Q0 0.000E 00 0.000E 0C Ue546E~03 0.,100E-01

61 0.0008 QO C.0Q00E QO 0,000 QO Je4QCE~-Q3 Ue840E~-02

62 0«000E 00 C.000E GO U.000E QC Ue291E-03 0.698E~-02

63 0eC00E 00  0.000E 00  0.000E Q0  Q.210E-03  Q.577E~02 . e — .

b4 0.000E 0C 0.000E Q0 0«000E 0O 0.151E-03 D.474E~02

65 Us,000E QC  0.000E QC  0.000E QO Ue107L=03  Q.388E-Q2 .

6é 0.000£ QO U«.000E 0O C.000E 0OOC 0.0008 0O 0.317€-02
61T = 0.000E 0C 0.000E QU  0.0002 00  («000E Q0  Q.257E-02

68 0.000E QO 0.000E 00 0.000E QC 0.000E 00 U0.207E~02

69 0.000E Q0 0«000E 0O  C.000E 0OQ 0«000E Q0  Q.167E-02 S

70 0.000E QU 0.000& QO 0.000E 00O 0.CO00E 00 0.133E-02

71 0,000 00 0.000E 00  G.Q00E Q0 0.000E 0C  Q,106E-02 — 3

72 0.00CE 00 0.000E Q0 C.000E QO 0.0008 00 0.845E~03

73 Ce000E QO Q.000E QO 000008 Q0 0.00CE QO Q.6686-03

74 0.0008 QO 0.000E GO 0.000k QO 0.000E 0O 0.525E~03

75 0.000E Q0  0.000E 00  Q.000E 00 00,0008 00  0Q.411E-03 -

T1é 0.000E QO C.000E 0O C.000E 0OC 0.000E 00 0.320E-03

71 0.000E 00 U.000C Q0  Cl.000E 00  0.000L Q0O  0.24B8BE-03 . -

18 0,000 QO 0.000E Q0 0.000E 00 0.000E Q0 0.192E-03

79 0.000E QU 0.,000E 00 0,000 00 0.Q00E 00 Qe147TE-Q3 5

&g C.00CE 0C 0.0C0E 0O C.000e 00 0.000E Q0 O.113E-03

81 C«000: QO 0.000E Q0 U,000E QC 04,000 Q0  0.,000E 0C - B

82 C.000QE 00 C.0G00E 00 U.000E OQ 0.000E 00 0.000E OC

83 0000 00 0,000€ QO 0.,000E Q0 0.000E 00  0.000E Q0O . S

84 C.000E QO 0.000E 00 0.000L 00 U.000E 00 0.000E 0C

85 U.000E 0O U.000E CO  0,000E CO 0,000t Q0 00,0008 0C

5e 0.000E QC 0.000E QO C.000E 00 0.000E 0O 0.000E 00

B7 0.000E 0G 0,000& Q0 0.000E 0G  0.,000E 00  Q,000E QO . - .

88 0.00CE 00 0.000E QO C.000E GO 0.00CE 00 G.000E QG

&9 0,000 Q0  C.000E 0C C.0C0E 00  0.C00E Q0  0.000& QO . -

S0 0.00GE 00 0.C00E 00 U.000E QO 0.000E QO 0.000E 00

91 0.,00CE 00 0.,000E 60  0,000E 00 0,0008 00 Q.000E QG A

92 C.000E Q0 0.000E QU UeOUOE 0O G.000E 00 0.000& QQ

93 0.000E 00 0.000E 00 0.000E 00 0,000t Q0  Q.000E 00 S -

94 G.000E 0O 0.000F QO U.000E 00 0.0008 QO 0.000E 00
95  0l.000E QG  0.000& QO (.000E Q0  Q.000E Q0  C.000E QO . S— .

96 0.000C 00 0.00CE QO 0.000& 0O U.000g 00 0.000E QO

97 U.000: 00 0.000E 00 C.000E 0O 0.,000E 0Q L.000E 00

98 0.0008 QU C.000E 0O 0.000E 0O U.000F 0C 0.C0CE GO

99 U.000c 00  0.000C Q0  0.000E CO  0.000E QU 0.000E 00 B S

100 0.000L 00 0.0Q00E QO 0.000E Q0 0.000E 0O 0.000E Q0

19
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T I S ——

TYPE OF ATOM IS €S =~ MASS= 0.22080E-21GRAMS TEMPERATURE= 450,00DEGs Ke

ACCORUING TU MAXWELLIAN DISTRIBUTION, VMP=(2KT/M)##,5, AV=(BKT/341l41lM)wn,5,

RMSY={2KT/M)ae.5

VMP= 0.23720E 05CM/SEC AV= (.26768E 05CM/SEC RMSV= 0429051 05CM/S5EC

ACCORDING TO EFFUSIVE FLOW DISTRIBUTION, VMP=(3KT/M)se,.5,
AV=,75(283,141KT/M)#®,5, RMSV=(KT/M)%*,5

VMP= 0,£9051E Q5CM/SEC AV= 0.31529E Q5CM/SEC RM3V= Q0.16772E Q5CM/SEC

ME= E-02SEC  DISTANCE= 0.500f 02CM  FOR POINTS 1
- © TIME= 0.344E-02SEC  DISTANCE= 0.100F 03CM  FOR POINTS 2
 TIME= 0,516E-02SEC  DISTANCE= (0.150F O03CM  FOR POINTS 3
CTIME= 0.688E-02SEC  DISTANCE= 0.2006 03CM  FOR POINTS 4
TIME= (0,860E-02SEC  DISTANCE= 0.250E Q3CM  FOR POINTS &

© PLOT OF 1 VS S ACCORDING TO THE

" INCREMENT ALUNG X-AXIS=

STEP  DISTANCECIN CM)  POINTS 1 POINTS 2 POINTS 3 POINTS 4
1 0.0 0.000E 00 0.000& 0O 0.000E QO 0.000E 0O
& 9.0 0.791E 14 U.513E 13 0.102E 13 Qe323E 12
3 18.0 0547 15 0«395E 14 0.803E 13 0.256E 13
S - 4 27.0 Uelé4E 16 Oel125E 15 Oe263E 14 0.852E 13
5 - 3640 0.244E 16 0«273E 15 C.602E 14 Cel97E 14
& 45,0 _U«308E 16 Ua479E 15 Q41128 15 _Q.376E 14
7 5440 U311k 16 UeT724E 15 O.182t 15 O«628E 14
8 63.0 U.263E 16 0.982E 15 0.270E 15 C.959E 14
9 72.0 0.189E 16 Uel22E 16 0.371E 15 O«136E 15
. _ 10 - 81.0 O.118E 16 Oel4ll 16 Q.482E 15 Del84E 15
I 90.0 0.643E 15 C.154E 16 0.597E 15 0.239E 15
12 99.0 0,308k 15 Qs158E 16 _0e7108 15 ~0e299E 15
13 108.0 0.131€ 15 0.155E 16 0.814C 15 0e362E 15
. L . - 117.0 O.494E 14 Q.146E 16 0.5904E 15 Ceb26E 15
15 126.0 Us.166E 14 0.131E 16 0.976C 15 Ce491L 15
’ - 135.0 0+499E 13 Uell3E 16 0.102E 16 Qe553E 15
17 146.0 U«.134E 13 0.948E 15 C.105E 16 Oe610E 15
1y . 153.0 _Q0a324F 12 Oe761E 15 0.1058 16 _Ce662E 15
19 162.0 0.702E 11 U«590E 15 0.103: 16 C.707E 15
20 - 171.0 O.136E 11 Ue443E 15 0.100E 16 Oe743E 15
21 180.0 0.239E 10 0e321E 15 0.946C 15 Us770E 15
22  189.0 0.376t 09 Ued26E 15 0.877L 15 0«78B7E 15
23 198.0 0.538c 08 Ou.154E 15 0.8008 15 0.794E 15
24 07,0 ~ 0.690E 07 ~  0.102E 15 ~ 0.717: 15 0e791E 15
25 21640 0.799E 06 U.655E 14 0.6320 15 Ge779E 15
26 225.0 Ue834E 05 O«40BE 14 0.548E 15 Ce759E 15
27 23440 0.787c 04 0247 14 0.468F 15 O.731E 15

9o OCMy===CONSTANT TIME

EQUATION I=C(5ee3/Teag)nbea(-BSuu2/Tue2)

UNNORMALIZED DATA

T R ——

BN kG R R —

0.000E GO
0.132E 12
0.105E 13
0.352E 13
U.824E 13

. Ol.158E 14 ===

O.267E 14
Qe414E 14
0.601E 14
0.827& 14
0.109E 15
Q.139E 15
0.173E 15
(.210E 15
0.249E 15
0.289E 15
0.331E 15

_O.372€ 18 =~ ===

04128 15
Qe.451t 15
0.488BE 15
0.522E 15
0.552¢ 15
_ 0e578E 15
0.599E 15
O.6165 15
0.627E 15

QU

P s s i il L Py



L . 28 _ 243.0 Qa671E Q3
29 252.0 0.516E 02

30 2610 - U.359E 01

3 2700 O0.226E QO

— . 32 21940 Oe128E-01
33 288.0 Cab663E~03

B 34 _ 297.0 De30BE~Q4

35 306.0 0.130E-05

36 215.0 _0.496E-07

31 32440 C.171E~08

- 38 2 333.0 0.535E-140

39 342.0 Oel51E~11

40 351.0 0.388E~13

41 360.,0 0.901E-15

42 369.0 . 0.189E-16

43 278.0 U.360E~18

. 44 387.0 - 0.000C QU
&5 39640 0. 000E 0O

. 46 405.0 0.000E QO
47 41440 0.000E 00

48 42340 _0.,000E 0OC

49 432.0 C.000E OC

S 50 441.0 0.000E 0O
51 450.0 0.000¢ GO

38 459.0 0.000E QO

53 468.0 0.0008 Q0

54 47740 - 0.000E CQ

53 48640 0.Q00E QO

. 56 495,0 0.000E Q0
57 504.0 U0.000E QO

. 58  513.0 C.0008 0O
59 522.0 0.C00E QO

60 531.0 _0,000E QO

61 540.0 0.000E 00

62 ~ 549,.0 0.000& GO

63 558.0 0.000E 0O

N 64  567.0 0.C00E 00
65 57640 0.000L 00

66 585.0 0,000 0QC

a7 594 ,0 0.000E QO

. 68  603.0 0.000E 00

69 &12.0 0.000E 00

. . 0 621.0 0.000E €O
71 630.0 0.00C0E GO

72 6£39.0 _0.000E ©C

73 648.0 0.0008 0O

o 4 657.0 0.000E €O
75 666.0 0.000& QO

S 16 675.0 0.000c 00
7t 68440 U.0CCE QO

78 693.0 . 0.000E 00

9 102.0 0.000E ©C

— 86 711.0 0,000 GV
81 72040 0.000E Q0

82 729.0  0.000E OO

83 738.0 0.000E Q0

4 747.0  0.000& 00

85 75640 0.000E 00

B &6 765.0  0.,000& 00
a7 7174.0 U.000E 00

s, e e, S, i . St S o i i

Cal45E 14
0.831E 13
Ue#b2E 13
Ue249E 13
Os.131E 13
De672C 12
Oe334E 12
Oelb2E 12

O«765E 11

Ce351E 11
Ga157E 11
Ue6H4E 10
Ge290E 10
O«.119E 10

0.482E 09

Ue.189E 09
0e723EC 08
O0.269E (8
UeQ76E O7
Ue345c Q7
OellBE Q7
C«399E 06
O.13QE Q6
Da417E 03
0.129€ 05
Ue393E 04
O«1l6FE Q4
0e335C 03
Qe943L Q2
0.258E 02
0.690E 01
Us179E 01

De456C 00

Gell13E 0O
Cel73E~-01
Ueb44E~Q2
Oe148E~-02
Ce331E~-03

_ UeT724E-04

CelB4L~04
Ue321E~05
Ue6LH0E~CSE
0«128E~-06
Ge24BE-07
O.467E-08
Ue85TE~UY
Oe153E~09
0.267€E~10
Qe456E-11
Ue 758E~12

Oel22E-12

Qe 194E~13
Ue299E~14
0.450E"15
Ue661E~16
He947E~17
Oe132E-17
O0«180E~18
Oe239E~19
0.C00E GO

0.393E 15
0e326E 15
Oa266E 15
0.214E 15
0.170E 1§
0.133E 15
0.102E 15
Ue784E 14

~0.589E 14

De437C 14
03198 14
0.221E 14
Qe.l84C 14
O.116E 14

0.807E 13

0.554E 13
Qe376E 13
0.251E 13
OulébE 13
0.108t 13

07028 12

0.448E 12
0.282E 12
0.1756 12
0.108E 12
0.657E 11
0.394E 11
0.234E 11
0.127& 11
0.796E 10
0.456E 10
0.258E 10
0. l44E 10
0.799E 09
0.437E Q9
0.236E 09
0.126E 09
0.666¢ 08

03475 08

0.17%E 08
0.915E Q7
Oe461C 07
0.230E Q7
0.1138 Q7

_0e552E 06

O.266E 06
0.126C 06
0.597€ 05
0.278& 05
0.128& 05

0.583E 04

0.262E 04
O.116EL 04
0.514% 03

0.962E 02

0.409€ 02

0.172¢ 02
0.716E 0Ol
0.294E 01

Ce697E
Ge658E
Q«b15E
0e569E
O.521E
Qa.474E
Qe426E
Us380E

—D.3364¢ 13

0.295¢€

04257E

0e221E
Os189E
0.160E

1358

Oell3E
0.938E
0.772E
0.630E
Ua510E

_0.410F

0.327E
C.259E
Ue204E
0.159E
0s123E

— D0.951E

Ue727E
Qe551E
O.415E
Oa311E
Ue231E
_0.170E
Uel24C
0« 909E
Ue&5TE
Ge471E
Oe336E

0e237E

Gel6TE
~DelleE
U.810E
Ue558E
O.382E
_0.260E
O.175E
0.117E
C.T785E
Ue520E
Oe342E

Ue223E

Oel45E
0.935E
0e599E
Ue381E
Ge241E
Cel51E
Ce946E
0.586E
0s361E

11

09

15
15
35
15
15
15
15
15

15
i3
15
15
15
15
i5
14
14
14
14

14

14
14
14
14
14
13
13
13
13
13
13
13
13
12
12
12
12
12
12
12
11
11
11

11
11
10
10
i0
B X
10
09
09
09
09

G8
ueé
08

O.634E 15

0.635( 15

Deb632E 185

0.623E 15
0.611£ 15
0.595E 15
0.575E 15
0.552E 15

0.499E 15
0.470E 15
0.440F 15
0.409E 15
0.379E 15

Qe348E 15

0.319E 15

0.290E 15

U.2628 15

0e236E 15

0.211E 15

0.526F 16 =~~~ 0

.lB88E 15

O.166E 15
Oe.146E 15
0.128E 15

O0.112E 15

0.974¢ 14

0.722E 14
O.617E 14
05258 14
Oat44E 14
0«374E 14

0.262E 14
0.217E 14
N.1B0E 14
Oel48E 14
O.121E 14

—QO.B41E 14 ===

QOa314E 16 ==~

Qe989€ 13

0.802E 13

De648E 13

Ge521E 13
O.417E 13
0.332E 13

0.208E 13
Dal63E 13
C.128E 13
0.999E 12
C.775E 12

0e599E 12

De&60E 12
0.352E 12
0.268E 12

D.204E 12

04154C 12

0.869E 11

De648E 11

O.481E 11

Oe.263E 13

_0e116E 12

e . it s et i i sl s i i i et i, e . it i, . e . sttt i, st



g8 783.0 04000 0C G.QQ00E 00  Q.119t Q) -~ 04221E 08 0,356 11

H9 792.0 0.000E 0C 0.0Q00E 0O 0«482E 00 Q.134E 08 0.262E 11

QQ 80140 0.000E 00  0.000E GO  0.191E Q0 QC.B8l3E 07 0.1928 11 s
91 810.0 0.000& €O 0.000E 0O 0.754E-01 Ge488E 07 0.140F 11

92 819.0  Q.000E 00 0.000€ 00  04293E=Q1 0.291E €7 Qel02& 1}

93 828.0 0.000E ©O 0.000E QO 0s112E6-01 0«172€8 07 0.739E 10

94 837.0  0.000E €0  0.000E QC D.429E=02 _QWJ101E 07 Q.533¢ 310

95 84640 0.000E 00 0.000E 00 0s161E=02 0e594E 06 0.3828 10

Y96 855.0 0.000E Q0 —0.000E GO  Q.600E=03  (Q.345E Q6 0.273E 10 B
97 86440 0.000E& 00 0.000E 00 0.221E-03 U.199E 06 0.194€ 10

98 B73.0  0.000E QO  (0.00QE QO 04804504 Dell4F 06  Q.138¢ 10

99 882.0 0.000E 00 0.000E 0O 0.289E-04 Ueb654E 05 0.974E 09

100 . B91.0  0.000E GO - 0.000E 00 Q0.102E=04  0.370E 05 Q6858 09 : -3

i Lo Ly il I il e A




RANGE =

041008 01

TOP = 0

<1008 01

VALUE OF AXIS 1S 0.0008 0C

. DATA FUR PLOTS

) __ STEP  POUINTS 1 POINTS 2
1 0.000E 00  0.000FE 00
2 0e253E=01 0.164E=02
3 0el75E 00  0.126E-01
4 De4b4E 00 0.402E-01
5 Q.783FE 00 0.877E-01
o 0.9876 00 0.153E 00
7 0.1005 0l  0.232E 00
8 0.844E 00 (C.314E 00
9 0.607E 00  0.391& Q0
10 0.378E 00 0.453E 00
) 11 0.206E 00  0.493F 00
12 0.990E=01 0.509E 00
13 0s420E-01 045008 00
14 0.158E-01 0.469E 00
- 15 0.533E-02  0,422E 00
16 0.160E=02  0.364E 00
N 17 0e430E=03  0,303F 00
18 0.103E=03  0.244E 00
19 0,000 00  0,189E 00
20 0.000E 00 0.142E GO
21 G.000E 00  0.103E 0C
22 0.000E 00 0.725E=01
23 0.000F 00  0.495E=-01
24 0.0006 00 0.3276-01
25 04000€ 00 0. 210E=0L
26 0.000E 00 0.130E-01
) 27 0.000E 00  0.792E=-02
28 0.000F 00 0.466E=-02
- 29 0,000 00  0.266E-02
30 0«000E 00 0.148E-02
31 0.000E 00  0.800E-03
32 U0.000E 00 0.421E-03
33 0.000E 00 0.2156-03
34 0,000 00 0.107E=03
35  (04000F 00  0.000E OC
16 0.000¢6 00 0.000E 00
37 0.000E 00  0.000E QO
38 0.000f 00 0.000E 00
39 0.000E 00  C©.000E 00
40 0.000€ 00 ©0.000E 00
- 41 0.000F 00  0.000E 00
42 0.0008 00 0.000E 00
43 0.000E 00  0.000E Q0
44 0.000c 0C 0.000E 00
—— 45  0.000F 00 0.000E 0O
46 0.0006 0C 0.000E 00
R 47  0.000E 00  0.000E QO
48 0.000E 00 0.00CE 00
49 0.000E 00  0.000E QO
50 0.000F 00 ©.000E 00
i 51 0.000E 00 0.000E 00
52 0.000E 00 0.000E 00

POINTS 3

C.Q00L Q0

0.327E-03
0e257E~02
C.845E-02
Uel93E-Q1
Ce359E~01
UeBB&E~Q1
C.865E-01
0.119C QO
UelB4E GO
J«191E 0O
Ue.227L QO
UelblE Q0
0289t 0O
Ue313E 0C
U.329E QO
0e337E QO
0.3239E 00

03338 Q0

De321E 00
0e302k QO
U.281L 0O
Ce256E 00
Ue229E 00
02028 00
U.175€ 0O
U«150E 0O
Oel2ét QO
0.104C 0O
Ue.854E~-01

Q:Qﬂ&ﬁﬁﬂl,m

Ue546E-01
Ce427E~01
Ue330E-01
0.251E-C1
0-18&&“01

Ue1640E~-01

Uel02E~01
0eT740GE~0Z
Ue528E-02
Ue372E~02
(Ju258E-02
Uel77£~-02
Ce120E~02
UeB807E-03
0.533E-03
Ce348E-03
0.225E~03

_04143E-03

0.000€ 00
0.000E 00
0+000E 00

BOTTOM = O«00CE 0O
PUOINTS 4 POINTS 5
0.000E Q0 Q.Q00E QG
0.103E~03 0.000E €O
Qe8B2Z2E-03 Oe338E~-03
O 27T3E~Q2 Uell3E~-02
Qeb34E-0Q2 Ue2&4b~-02
0+120E~-01 0.507E~02
0.201E-01 Q.8%8F-02
0.3076-01 Uel32E-01
Oe43BE~-01  0.1928-01
0e592E~01 Ue265E-01
QeTHTE-01  GW350E-01
0.958BE-01 Ueb48E-01
Qa116E Q0  (.855%6E-01
0De136E 00 Oe6T3E-Q1
0.157E QC 0.798E~-01
O« 177E QO (e928E~01
041958 Q0 U«l106E 0O
0.212E 00 Oell9E QO
Q.226E 00  Cl132E QO
J0«23BE QO Jeléat QO
QedatE Q0 J«186EL 00
0e252E QO 0.167E QO
C.284E QO Oel77& QG
0.253E 00 Ue185E 00
Qe250E 00  04192E QO
J0.263E 00 0.197F8 00
Qe234E QQ 0«201E QO
0e223E 0O 0«203E 0OC
Oe2lli QO (e 203E QO
O0e197E 00 0e202E 00
Uea1828 G0  0.2006 Q0
Ue167E (U Ue195E QO
Uu1518 Q0 QL1908 Q0
Q«136E 00 Q.184& 0O
Qel22t QU 0.176E QQ
0.107€ 00 0.168E Q0
Q0e947€~-01  0.160E ¢
0.823E-01 Ce150E QO
U.710£-01 Uelélt 0O
Je607E~01 De.131E QO
O0«516E-01 Uel21E QO
Uek34E=-01 Oe111E OC
0e362E-01 Oel02E OO
0.300E-01 04930E~-01
Ue247E-01  0.842E~-0Q1
Ce202E-01 Ca75TE-01L
0.162E-01 Ue&678E-01
0s131E-01 0« 603E-01
Q.105E~01 U0s534E-01
Je832E-02 Ce&T0E-01
0e654E-02  0.412E-0C1
0e511E-Q2 0e359E=-01

SCALE = 0.100E-01 PER STEP

¢

24

e R —



53 0.000E 00  0.000E 00
54 0.000E 00 0.000E 00
55 0.000F QG 0.000E 00
56 0.000E 00 0.000E 00
57  0.000F 00  0.000F QO
58 0.000E 00 0.000E 00
59 0.00CE Q0  0.000E 00
60 0.000E 00 0,000 00
61 0.000E 00  0.000E 00
62 0.0006 00 0.000E 0O
R 63  0.000f 00  0.000E 00
64 0.000C 00  0.000E 00
65 _0.0006 00  0.000E QO
66 0.000E 00  0.000E 0O
67 0,000E Q0 0,000E 00
68 0.000E 00 0.00GE 00
B 69 0.000E 00  0.O0QE 0C
70 0.000F 00  0.000E 00
- 71 0.000E 00  0.0QCE 00
72 0.000E 00  0.000F 00
73 0.000F 00  G.Q00E Q0
74 0.000E 00 0.000FE 00
15  0,000L 00  0.Q00E QO
76 0.000E 00 0.000E 00
R & 0.000E 00 0.000E QO
78 0.0006 00 0.000€ 00
79 0.000E 00  0.000F
80 0.0006 00 0.000E 00
o 1  0.000& 00  G.000FE 00
82 040006 00 0.00CE 00
23 ~ C«000L 00  0.CQ0E 0QC
84 0.000E 00 0.000E 00
&5 U«000E 00  U.000E QO
a6 0.000E 00 . 0,000 00
87 0.000F 00  0.000E 00
88 G.000E 00 0.O000E 00
89  0.000E 00  0.000f 00
30 0.000E 00 0.000E 00
91 0.000E 00  0,000E
92 0.000E 00 0.000E 00
93 0.000E 00  0.C00E QG
94 0.000E 00 04000 00
95  0.000f 00  0.000f 00
96 0.0006 00 0.000E 00
97 0.000E 00  0.,000E
98 0.000: 00 0.000F 00
= 99 - 0.000& 00 0L.,000E 00
100 0.000E 00  ©0.000E 00

L]0 -

00

oo

0.000E
0.000E
C.00CE
U.000L
U.0008
0.000E
U.000E
0.000K

0.000E

0.000¢C
0.000E
0.000E
U.000E
Ge0C0E

~ 040000

0+000E
U.000KE
G.000k
0.0008
C.C00¢E

~U.0C00E

0.000¢
Ue000E
0.000E
0.000E
0.000E

G C00E

0.000¢
0.000¢
0.000¢
0«000E
0.000E
0.000¢
Ue000E
0.000E
0.000¢
U« Q00K
U«000E

0.000¢

U.000E
U.000L
U.000C
U.000E
0.G00E
0.000C
U.000E
04000E
Ue000E

ao
oG
Q0
go
00
a0
Gao
0o
oo
00
Qg
Qo
Qo
00
Qa4
00
o
00
Qo
oo

0

¢
00
00
Qe
00
ao
0o
aQ
00
00
0o
00
¢
Co
oo
00
00
06
00
(¢14]
00
00
oo
00
0o
Go
00

0e396E-02 04312E-01
0.305E-02 0.269£-01
0.233E=-02  0.231E-01
UsL76E-02 0e198E-01
0.133E=-02 Calb8E=01
0.997c-03 Uel&2E-C1
Je740E-03 0«120E-01
0e546E-03 0el00E-01
0.400E-03  (.840E-02
0.291£-03 Ue698E-02
0.210E=-03 0e8577E-02
0.151E~03 Ue&T4E~-02
U.107E-03 Ue.388E-02
0.000E QO Ue317E-02
0.000E 00  (Ca.257E-02
0.0Q00E 00 e207E-02
0.000E 00  QCa.l67E-02
U.00QE 0O 0e133E-02
0.000E Q0  0.106E-Q2
0.000€ 00 0e845E-03
0.000E Q0  (.668E~03
0.000& 00 0«525E-03
U«000E QO Ue4l1lE-Q2
0.000E 00 0e320E-03
0.000E QQ 0e2648E-03
0.000€ QO Uel92E~03
0.000E Q0  Q.147E-03
U.000E 00 Uell13E~03

- 0.000E QO 0.000E 00
0.,000E QO 0.000E 0O
0.0C0E QO 0«0Q00E QOC
¢.000E 00 G.000E 0O
0,000 00  0.000E QO
0.000E QC 0.000E GO
0.000E QO 0.000E QCQ
U.000E GO G+000E QU
0.000E 0QC 0.Q00E QO
G.000E OO 00008 QO
0,000 Q0 0,000 QO
0.,000E QO 0+0008 00
Q.000E 00  0.000E QO
U.000% QO 0.000E QO
0.00CE QO 0.00CE 0Q
0.000E QO 0.0Q0CE OO0
0.,0008 00  0.000& QO
U.00CE QO 0.000E 00
0.00CE 00 0.000E QG
0.000E 00 0.0G00E QO

A5
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. COMPARISON QOF MOST PRUBABLE SPEED, AVERAGE SPEED, AND ROOY MEAN SQUARL SPEED OF i S
MAXWELLIAN DISTRIBUTION, AND DISTRIBUTION IN EFFUSIVE FLOW

TYPE OF ATOM IS K MASS= 0.64953& ZZuRAMS TEMPERATURE= QS0.0UEG. Ke

ACCORUING TO MAXWELLIAN ODISTRIBUTION, VMP=(2KI/M)##.5, Av=152?73.i£1§}3-.5;
RMOV={2KT/M)eu 5 ) a4 ) ) [

ViP= (,43734E O5CM/SEC AV= Q.49353E (U5CM/SEC RMSV= (. 53563F 05CM/ZSEC KU S S

ACCORDING TU EFFUSIVE FLOW DISTRIBUTION, VHMP=(3KT/Ml#x,5, A
AV=eTo(2%34141KT/M)ew,5, RMSV=(KT/M)n=,5

VMP= 0.53563E O5CM/SEC  AV= 0.58132E O5CM/SEC  RMSV= 0.30924E OSCM/SEC

TIME= 0,280E-02SEC DISTANCE® 0.150E O3CM  FOR POINTS 1

. TIME= 0e373E~-025eC  DISTANCE= (0.200F Q3CM FOR POINTS 2 < . , ——

TIME= 0,466E-02SEC DISTANCE= 0.250F 03CM  FOR POINTS 3

PLOT OF T vS T ACCORDING TO THE EQUATION [=C(S#«3/Teng)ufws(-BSeu2/Tax2)

INCREMENT ALONG X~AXIS= 0.,163000E~03SECe~~-CONSTANT DISTANCE ~ UNNORMALIZED DATA — i
STEP TIMEC(IN SEC) POINTS 1 POINTS 2 POINTS 3 POINTS 4 POINTS 5
1 0.163000E-03  0,0C0E 00 U.Q00E GO d.0998 49 .~ 0 000 0 @ . AU AU
2 0.326000E-03 0.CC0E QO 0.00CE 00 U.000E QO
3 Ue4B9000E-03  0.254E-01 Os145E~17 0.000E 00 ST : R S
“ 04651999E-03 U«179E 08 0a191E~01 0e358E~13
3 UeB14999E~03 Qe155E 12 ~~ 0Q.384E Q6 Q.152E-0Q1
6 0977999E-03 0el68E 14 0.279€ 10 0.248E 05
1 06114099E-02  04237E 15 Qe498E 12 Q. 3338 Q0% = - — T
8 0.13039%9E-02 0.115E 16 0.126E 14 0.243E 11
- 9 0.146699E-02  0,308E 16 Q.104F 15 Q0,098F }8 = = = @ B .
10 0.162979€E~02 Us571E 16 Oe.432E 15 01008 14
11 0.179299E-02 2 Q.841F 16 = 0.115FE 16 U582 14 i
12 0.195599E-02 O«106E 17 U.231E 16 0.208E 15 j
13 0.211899E-02  Q.121F 17 O.3186E 36  0,%3%¢ 18 = = ==~ AR U 3
i4 0e.228199E-02 0.130E 17 0.531E 16 0.108E 16
—— 15 0.244499E-02  0.131E 17 U.677E 16 0.184E 16 L - -
16 O i60799E~02 0s129E 17 Qe799E 16 0.276E 16
17 Ue277099E-02 00123E 17 = 0.890F 16  0,375E 16 i
18 0.293399E~02 Oel16E 17 0.951F 16 Oe.473C 16
19  0.309699E-02 0,107k 17 0.982E 16 0.5628 16 i . P
20 04325999E~02 Ce.987E 16 0.989E 16 0.629L 16
21 0e342299E-02  0.900E 16 0.977E 16 0«699E 16 : —
2é 0e«358599E-02 U.B17E 16 0.951E 16 CeTh4E 16 ;
23 Ue374899E=02 0.739E 16  0.914E 16 0.773E 16 S S . st
24 De 1 91199E~02 U.668E 16 0.871E 16 Ue.788t 16
— 25 0.407499C-02  0.602E l6 0.823E 16 0.791E 16
26 0.423799E~02 Ue543E 16 0.774E 16 C.78B5E 16
el 0.440099E-02  0.490E 16 0.724E 16 ~ 0Q.770E 16
28 0.456399E~02 O«%42E 16 De675E 16 0.750E 16
29 Ue472699E-02 04399E 16 = 0.628E 16 0.725E 16 4 |
30 Ca488999E~02 D.360E 16 0.583E 16 0.6%96E 16
31 0.505299E-02  04,326E 16 0.540CE 16 Qe666E 16 N
32 0.521599E-02 0.295E 16 0.501E 16 0.635E 16




33 0.537899E-Q2 Q.268E
34 0e554199E-02 0e243E
23 Qe570499E~02  (e221E
36 0.586799E~02 0.202E
37T 0.6030992E-02 Uel84&E
38 U«619399E-02 Oel68E
39 Q.635699E-02 Cel54&E
40 0e651999E~02 Oel4lE
4 E- _ Q«130E
42 0e6B84599E-02 U«119E
43  0.700B99E-02 ~0.110E
[ 0.717199&'02 OIIOIE
I 45  04733499E-02 De336E
L6 06749799E-02 O.866C
47 0« 7T66099E~02 0. 801E
48 O0e782399E-02: O« 743E
49  0.79869%E~-02 0.689E
50 0«514999E-02 De640E
51 0e831299€-02 = 0Q.596E
52 0«847599E-02 0+.555E
23 0.68638995-02 _De517E
S4 JeEB0O199E-02 Oe4H83E
S 55  0.896499E-02 0e451E
56 0e912799E~-02 0.422E€
57 D.929099E-02 = 04395k
58 0.945399E-02 Ce370k
59 0.961699£-02 Qe34TE
&0 Ue9T7999E-02 Oe326E
61 0.994299E£-02 Je306E
62 0.,101059E=01 Ue.288E
P 63 0.102689E-01 0.271E
&4 04106319E-01 0.255E
&5 Qe 105949E-01 Qed4lE
66 04107579E~01 D.227E
671  0.109209E-01 Oe2léE
68 0e110839E-01 04203E
69  0e112469E-01 04192E
70 Oell4099E~-01L Ue181E
71 0e115729E-C1
P2 Uell7359E-01 Oel63E
o 73 Us118989E-01 Oe154C
14 0.120619E-01 Oe.l147C
15  0.1222490-01 0«139E
76 0.123879E-01 Oe132E
17 U«.125509E~C1 _Del26E
78 Ues127139E-01 Ue.12CE
S 79 Ue128769E-01 Oel1l4E
850 Cel30399E-01 O.108E
I 81 0e13202%9E~-01 06 1l03E
42 0e133659E~01 0+990E
83 0.13528%9E-01 0eG44E 1
b4 (e136919E-01 0.901E
— &5 Cel38549E-01 = CUl.8610
46 04140179E-01 0. 823E
—— 87  0.141809E-01 Ue787E
88 Uel&2439E~01 0.752E
59 Ua145069E~01 Oe720E
90 Cel46699E-01 0.689E
91 0.148329E-01  0.660EF
22 Ue149959E~01 Oe&33E

14
14
14
L4

06172k 15

Qe 156E

O.463E
C.429E
0.397E
O.367E
O«3240E
Oe.315E
0.291E
0270
0e251EF
0.233E
D.216E
0.201€
O«187k€
Cal74E

16
1o

16
16
16
16
i6

16
16
16
16
16

~Uel62E 16

O.151€ 16
Uel4lE 16
U«.132E 16
Q.123E 16
0.115E 16

~ U«108E 16

U«101E
Ua954L
UeBI6E
C.842F
O« 792E

16
15
15
15
15

_UaT45E 15

0.702¢
D.062E
Us6248C
0.589E 15
0.557E 15
0.5265 15
O.498E 15
Qe471lE 15
Qo447 15
Ue423E 15
0e401E 15
Ue381lE 15
04362E 15
Ue344L 15
0«327E 15
Ue311E 15
0.296E 15

15
15
15

0.284€ 15

De269E
Ce256L
(el44E
Ue233E
(a222F
0.213E
0.203¢
Os194E
O«.186C
Del78E
0.170E
Uel63E

15
15
15
15
15

15
15
15
15
15

i5
15
15

0.150E
O.l44E

16

15

15

0.603E 16
0.571E 16

- 0.540E 16

b 1. S

—0.,259F 16

_0.181E 16

_ Q9288 13 °

16
16
1é
T
16

0«510E
U.480L
Oe452E
Qe426E
0.4C0CL

0.354E 16
0.332E 16
Oe312€ 16
0e294E 16
0es276E 16

Qe244E 16
0«230E 16
O0s216E 16
0.203E 16
0192k 16

C.170E
Qelb1E
0.152E
Oal43E
0.135¢E

16
20
16
18 =
16

D.128FE 16

0.121E 16
Oellé4E 16
0.108E 16
0.103E 16
0s977E 15

G.879E
Q.835E 15
0.793E 15
Oe754E 15
O4717E 15

15

—D.6828 15

Qe 649E
Oebl8E
0«589E
0.562E
U.536K
Oe511E
O.488E
Oe4b0E
Qe4a5%F
De&l6C
0.407E
06390
O«373E
0e357E
0e342E
0.328¢E
0.314&

15
15
15
15
15
15
15
15
15
15
15
¢t
15
15
15
15
15

043028 15

0«289E 15
06278E 15
Qe267E 15

0.376E 16

A%




93 0.151589E=-01  Q.607E 14  0.138E 15  0.256E 15
F4 04153219€-01 C.582E 14 Ue132E 15 0.246E 15
95 0e154849E-01 (e558E 14 Ca127E 15 Q.237F 15
96  0.156479E-01 0.536E 14 041228 15 0.228E 15
97 0.158109E-01 0.515E 14 0.117E 15 0.219E 15
98 0.159739E-01 Oe494E 14 0.113E 15 0.211E 15
99  0.161369E=01  0.47SE 14  0.108E 15 0.203E 15
100 0.162999€-01 0.457E l4 0.104E 15 0.195E 15

— e — —




RANGE =

0.100E O1

_DATA FOR PLOTS

TP =

0.100E 01

VALUE OF AXIS IS  0.000E QO

STEP CPOINTS 1 POINTS 2 POINTS 3
1 0« 000E 0C 0.000E 00  0.000£ Q0O
2 0.000€ 00 0.000E 0C 0.000E 00
N 3 0.000E 00  0.000F& 00 0.000E 00
4 0.000£ 00 0.000E 0O 0.000E 00
5  Q«000E 00  0.000F Q0C  0.000E QO
6 Uel27E=-02 0.000& 0C 0.000F 0O
7 041796=-01 U«0Q00E Q0  (.000E QOG
3 UeB75E=-01 04955E~03 0.Q00E QO
9 062338 00  0.,788E-02  (.000F 00
10 0.432t 00 0e327E-01 CeTb4E=(Q3
11  04637L 00  0.8T7E-0Q1L Qed4lE~02
12 0.807E Q0 0.175E 00 Uel57E-01
13 0+923F 00 0«285E 00
14 U.984E Q0 Ue402E QO UeB22E-01
15 = Qe l00E Q01 Q.513E 00 Oe140E QO
16 0.980F 00 Ue605E Q0 0e209E 0O
17 UeP3TE 00  0.674E Q0  (Q.284E QC
18 C.879E 00 0« T720E 00 Ce358E 00
9 CeBL5E 00 0e.744E 00 Q.426FE 00
20 CeT&BE Q0 0« T750E 00 Ue484E 00
21 Ceb682E 00 O«740E QO 05308 00
22 0e619E 00 0«720& 00 Ue563E 00
23 0.560L 00 (04692E 00  0.586E 00
24 0.506F 00 0.659F 0O 0597 Q0
25 Qeb56E 00 0e623E 00  0.600F Q0
26 Ue4llE QU U«586E 00 U«594E 00
21 De371E 00  0.548F 00  Q.583E 00
28 0«335¢ 00 0.511E 00 0«568E 00
29 0.302E 00  0.476E 00  (.549E QO
30 0e273E Q0 Qet42E QO Ue527E 0Q
31 Ue267E 00 Ue409E
32 0e224E 00 0«.379F 00 De48lE 00
33 Ue203E 00  0.351E 00  Q.457& QO
34 O« 184E 00 0.325E 00 Ue4338 00
35  Qe4l68E 00  0.300C QO C.409L QO
36 0.153E 00 0278 00 0e386F 0O
37 0e139E QO 0e257E 00  0Qe364L 00
38 0.127¢ 00 0.238E 00 Ue343¢ 00
39 Oell78 00  Ge221E 0O 0e322c 00
40 0«107E 00 0.205E 00 U.303%F 0C
41 U.985E~01 0.19CGE 00 0s2855 00
42 0.905E-01 0e176E QO 0.268L 00
43 Ce833E-01 Oe164E 00 042528 00
b4 U.768E-01 0.152E QO 0237 0O
45 0e709E-01 041410 00  0.2228 00
46 0.656E-01 0.132E 0O 0.209E 0O
47 06607E~01 04123k 00 041965 0C
48 Ce563L-01 0.114F 0O 0.185: 00O
49 0e522E-01 Ue107E 00  0Qsl74: 00
50 0485001 0.100E 00 Uelb4t 00
51 0e451E~-01 0.937£-01 Del54f 0O
52 Ue420GE=-01 UeBTT7E~01L Ue1455 QO

BOTTOM =  0.000E

SCALE =

04100E-01 PER STEP

POINTS 4 PUOINTS

Ua«405E=-Q1 o

Q0 Ce504C 00




53 0.392E-01 0.822E~01  0.137¢ 00 o B ] = = — .

54 Ue365:-01 0. 770E-01 Cel29t 0O

83 Oe341E-01 Qa723E-01 (Ja122E QC S

b6 Ue319E~01 0s679E~-01 UellSE GO

57 (Je299E-Q1 (JeH38E-01  (0.108t QO e — ——

58 0.280E-01 0.600E-01 O.102E 00

59 0.263E-01 0.565E~-01  (0.971E~01 . - —

60 Ue24T7E-01 0.532E~01 0.919£~01

&1 0s232E-01 Q0e501E~Q1 Qe870E-01 - . -

62 Ue213E-01 Ue473E-01 Ue824E-01

63 0s205E-Q1 Ceab46E-01  0.780b-01 - it - e S

&4 0.193E~01 Ue422E~01 0eT40E~01

65 Ue182E~01  0a399E-01  Q0.702E~01 S e S —— -

66 Ue172E-01 0s377E-01 O.666E~01

67 Uel62E-C1 0357E-Q1 Ua632E~01 o S

68 0.153E-01 Ue338E~01 0e601E-01

69 Uel145E-01 Q.,3216~0) 0.5716-0% =00 ol —

70 O.137E-01 Ce304E~-01 Ce543E~01

71 Ue130CE-Q1 Ue289E-01 U«517E-Q)1 . - S

12 Ue123E-01 0.274E-01 Ue492E-01

73 Cell7E-01 Qel60E~-01 Ouab68E-01

T4 OelllE-Q1 0.2“75“01 Uebb4bi~01

15 U« 105E~Q1 Ce235E-01 Ju425%E-01 — - -

16 U.100E-0Q1 0e224E-01 Ce406E-01

17 Ue956E-02 Qel2l3E-QL Ue287E-01 -

78 Ue809E~-02 0.203E-01 0.370E-01

79 UeB866E-02 UelG4E-Q1  Qe353E-01

80 0.825e-02 0.185€-01 U«337E-01

gl 0e78B6E-02  Cal76E-01  0.322E-C1 e LY - . R

82 Us750E=02 U.168E~01 U.308E-C1

83 0s715E-02  Qal61E-01 Ue295E-01L . _ e .

84 0.683E~02 Del54E-01 Ue282E-01

45 Ce652E-02 Oe147E-01  04.270E-01

86 Ue623E-02 UelédlE~UL Ue259E~01

87 Ue596E~02 Del356-01  0.2488-01 B .

g8 Ue5TOE-02 0e129E-01 0.238BE-01

89 0.545€E-02 De123E~01 0,228&-01 . . -

90 Ue522E~02 U.118E~0C1 Us219E-01

91 Ue500E~-0Z 0e113E-01 0.210E-01

G2 Ue&79L-02 0s109E~Q1 0.202E~01

93 Oe460E~Q2 0e104E£-01  0.194E-01 R -

G4 Jeb4lb~02 Ce100E~01L UelB6E~0CL

95 Ue423E-Q2 Ue966E~-02  0a179E-01 _— . - .

96 Ce406L~-02 0.928E~Q2 Uel72E~01

97 Ue390E~-02 C.891E~G2 Uelbbi-0C1

98 0e375E-02 0.857E~Q2 0.159:-01

99 O.360E-02 0.824E~02 0.153E-01 o -3 . - R
Oe346E~Q2 Ue793E-Q2 Oul148E-01

100

PURSE———

—— s
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TYPE OF ATQOM IS RB ~ MASS= Q.14198E-21GRAMS

TEMPERATURE= 450.0DEGCe Ko

ACCORDING TU MAXWELLIAN DISTRIBUTION, VMP=(2KT/M)®e,5, AV=(BKT/2,141M)nn,5,

RMSV

={AKT/M)e=,5

ACCORDING TU EFFUSIVE FLOW DISTRIBUTION, VMP=(3KT/M)eeeS,

AV=eT75(2#3,141KT/M) e, 5, RMSV=(KT/M)ne,5

ViP= (.36228E Q05CM/SEC

TIME

= 0e414E-02S8EC

AV= (0439319E O5CM/SEC

DISTANCE= (.150E Q3CM

 TIME

TIME

= 0.552E-02SEC

= 0.690E-02SEC

 DISTANCE= (0.200F 03CM

DISTANCE=

- STEP TIMECIN SEC) POINTS 2
1 Cel241999E-023 0.000E 00
- 2  0.483599E-03 0.000E 0C
3 0e725999F=03 0. 789E~02
R _h  0.967999E~-03 Qeb &4k 07
5 0.120999E~-02 04371E 11
6 0el145199E=02  Q.383E 13
7 0.169399E=-02 0.526E 14
8  0.193599E-02 0e251E 15
4 0e217799E=-02 Ue663E 15
o 10 0.241999E~02 0e121F 16
11 e 66199E-02 O.178E 16

12 0e290399E-02 Ce224E 16

13 0e316599E~02 Ue256E 16
14 0e338799E-02 0.272E 16
15 0.262999£-02 0e276E 16
16 04387199E-02 0.270E 18
17 0.411399E-02 0.257E 16
18 06435599E-02 Ds241C 16
19 0459793E~02 0e223E 16
20  0.483999E-02 0.205E 16
21 Ue508199E=02 O186E 16
) 22  0.532399E-02 D.169F 16
23 0e556599E~02 0e153F 16
24 06560799E=02  0.L138E 16
25 U.604999E-02 Cel24E 16
e 26 04029199E-02 O 112E 16
27 Ue653399E~02 0.101E 16
: 28 0.677599E-02 Oe%14E 15
29 0e.701799E-02 0.825E 15

30 0e725999E=02  0.745E 15
31 Ue750199E-02 Oeb&T4E 15
- 32 Ue774399E-02 Oe611E 15
33 Ce798599E-02 Ue554E 15

D —— D 0 D S

~0.497E

~Q.l181E

0O.120E

Ue250c Q3CM

POINTS 2
U.000E 00
U.0C0E QO
0.621E-18
0e592E-02
0.102E 08
0.689L 09
Oe117E 12
0.2876 13
Ue232E 16
0.950E 14
0.251E 15
15
15
16
1é
16
1é

U.EOSE
0.113E
Uel143E
Ual68E
O.187E
01998
0.205E
0.207E
Ue204C
0.198¢€
0.190E

16
16
16
16
16

Os171E
Oe160E
0.150E
Us140E
0.130E

16
16
16
16
16
16
0.112E 16
0.103E 16
U«.960E 15

16

16

VMP= (0.29580t O5CM/SEC  AV= 0.333B1E O5CM/SEC  RMSV= 0.36228E 05CM/SEC

RMSV= 0.20916E QSCM/SEC

FOR POINTS 1

FOR POINTS 2

FOR POINTS 3

C INCREMENT ALONG X=AX15= 04241999E-03SECs=-=CONSTANT DISTANCE
__POINYS %

0.000E QO
0.000E QO
0.000¢ QO
0el39E~13
Oe473E~-02
~ Q.680FE
0.294E
Ce.588E 10
0.200E 12
0e230E 13
0.130E 14

o8

QOe460E 14

Oell7C
0.235E
0e.398¢E
0«592E
0.801E
0,100k
0«119E
Cel34E
Cela?t
0e156¢
O.162E

15
15
15
15
15
16
16
16
16
16
16

Delb5E 16
Oe.l64% 16
0.160E 16
Os126E 16
0.151c 1é
_ 0e1458 16
O.138E 16
0.132¢ 16
O«4125E 16

Q4

_0e165E 16

"~ PLOT OF I VS T ACCORDING TU THE EQUATION I1=C(S##3/T#s4)uEes(=BSse2/Tauz)

UNNORMALIZED DATA 7
 POINTS 4 =~ POINTS S5

33

Py SORIEY et OSSO e



i s s, e st

— 34 (.B822799E-02 0.503E 15
35 De846999E~02 QJe4bHEE 15
36 UeB71199E-02  Qe4l7E 15
37 CeE95399E~02 0.380E 15
328  0e919599E-02 Qe348E 15
39 e 943799E~-02 0.318E 15
40 0.967999E-02 Qe.292E 15
41 0.992199E-02 Oe268E 15
42 0e10163%9E-01  0Q.2486E 15
43 04104059E-01 Q0e226E 15
44  04106479E-01 0,209k 15
45 0«108899E~01 O«.193E 1S
- 46  04111319E-01 O.178E 15
&7 0.113739E£~01 O.165E 15
48 06116159E-01  Q.153E 15
49 Ue118579E-01 0.142E 15
50 06120999E~-01 Uel32E 15
51 0.123419E-01 O.122E 15
. 52 0.125839E-01 Oellé4E 15
53 0.128259E~01 D«.106E 15
54 0.130679E-01  0.995E 14
55 Qe 133099E-01 0.930L 14
56 0.135519E-01 UeBH9E 14
57 0e137939E~01 Qe.8l4t 14
58  0.140359E-01 2 0.763E 14
59 COel42779E~01] Ce T15E 14
&0 Ue1645199E-01  0.,672E 14
&1 O0e.147619E-01 Ue631E 14
62 0.150039E-01 Qe594E 14
63 0;1524595‘01 0.559E 14
iiiiiii Oh 0e6154879E-01 0e526€ 14
65 0.157299E=01 Ced96E 14
&6 0e159719E-01 Oe468E 14
&7 0s162139E-01 0442t 14
68  0e164559€-01 Ue.418k 14
69 Qe 166979E-01 0e395E 14
70 Ue169399E-01 = 0.374E 14
71 0e171819E~-01 Qe354E 14
12 Del74239E-01 = 0.336E L4
73 0e176659E~-01 U«319E 14
o T4 Cel79079E~-C1 0«302E 14
15 0.181499E-01 D.Z87E 14
76 0.183919E-01 Oed73E 16
17 0.186332€E~01 0.259E 14
78 C.188759E~01 - 0e267E 14
79 Qel91179E-01 0e«235E 14
B0 0.193599E-01 0e224E 14
g1 U«196019E-01 0.2132E 14
82  04198439E-01 0.203E 14
83 0.200859E-01 O 194E 14
Jé 0.203279-01  0.185E 14
895 0.205699E-01 D.177E 14
o 86 0.208119E~-01 O.169E 14
87 0.210539E-01 0.162E 14
88 0s212959E-01 = Q.155E 14
89 0.215379E~01 Uel48E 14
90 0.217799E-01 O.142E 14
91 Ue220219E-01 O4136E 14
92 0.222639E-01 0.130E 14
93 0.225059E-01 0.125E 14

0.885E 15
CeB821E 15

Qa760E 15

J.703E 15
Q.651E 15
0.603E 15
0.5%9E 15
Ue.518E 15
Ue481lE 15
Oe.447E 15
Oe4l5E 15
O.386C 15
Ue360E 15
C.335€ 15

Ce313E 15

0.292E 15
04273E 15
0e255E 15
0.239E 15
0.223E 15

0.209C 15

0.196E 15
O«184E 15
0es173E 15

D.163E 15

J.153E 15

Qel44E 15

Uel36t 15
Ce128E 15
0.121E 15
Uell4E 15
0.108E 15

0s102E 15

0.972E 14
De921C 14
0.873E 14
U.828E 14
U.786E 14

Oe746E 14

0.709¢ 14
Qe 6T4E 14
0.641E 14
0.610E 14
0.581E 14
Ue554E 14
0.528E 14
0.506E 14
0.481E 14
0.459E 14
0.438C 14

O.419E 14

0.401E 14
0.383E 14
04367E 14
0.351E 14
0«336E 14
0.322E 14

04309E 14

0.296E 14
0.284E 14

0.1128 16
~0.105E
0.997E 15
Je9380 15
0.883E 15
U.830E 15
O.780E 15
Ue733E 15
O0.688E 15
Ceb4TE 15
O0.608E 15
0.571E 15
0«537E 15

0.475E 15
Ou447C 15
Oe421E 15
0336k 15
0.374E 15

~Qe3528 15

0.332E 15
Qe.313€ 15
0e.296E 15
0.280E 15
Oe264E 15

_Q.250E 15

0.237¢ 15
Qe224E 15
0.212E 15
0.2C1E 15
0.191E 15

~Ql.181€ 15

Del72E 15
Ue 163E 15
0.155E 15
Oel47E 15
Qe140E 15
O6133€ 15
0.127E 15
0.121E 15
Uell5E 15
0.110C 15
0.105E 15

0.962E 14
0.919E 14
0.878E 14
0.840E 14
U«804L 14

0.769E 14

0.737E 14
Qs.706E 14
G.676E 14
Oe64EE 14
Qet22E 14
04597E 14
0«573E 14
0.55CE 14
0.528BE 14

16

0.505E 15

~0.100€ 15

ST R e —

S VN i ,]
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0.227479E-01  04119E 14  0.273E 14  0.508E 14

94

95  (0e229899E-01 0.115E 14 0.262E 14 0+488E 14
96  04232319E-01  0.110F 14 0.252E 14  (.469E l4
97 04234739C-01 0.106E 14 0e242E 14 044528 14

98 0e237159E=-01 04101E 14  04233E 14 = 0,435E 14 |

99  04239579E-01 0.979E 13 0.224E 14 Os41BE 14 |

100 0.2641999E-01  0.941E 13  0.215FE 14  0.403F 14 =

. o s e —

g

- E—

S o o —

- -

== —
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RANGE =  0.100E 01 TGP = 0.100& 01 BOTTOM =  0.000E 00 SCALE = 0.100E~01 PER STEP
VALUE OF AXIS IS 0.000L 00 . R . o
B DATA FOR PLOTS e
. STEP  POINTS 1 PQINTS 2 POINTS 3 POINTS 4 POINTS 5
1 0.0006 00  0.000E 00  Q.000E Q0 B
2 0.000E 00 0.00CE 00 0.000E 00
3 (0.000E 00  0.000F 00  0.000E 00 iy
4 0.000F6 00 0.000E 00 C.000¢ 00
- 5  0.000& 00 0.000E 00  0.000f 00
6 0.1386-02 0.000F 00 ©.000& 00
7 0.190F-01  0,000F GO  ©.0006 QO o
8 0.9126=01 0.104E=02 0.000¢ 00
9 042406 00 0,840E-02  0.000C 00 9
10 Ouk4lE 00 0.344E-01 0,8326-03
B b 0.646E 00  0,910E=01  0.472E-02 £ o
12 OeB1l4E 00 0.1B0E 00 0.166E-01
13 09285 00  0.291E Q0  (,4246-01 ) - ) N S
14 0.987E 00 0.409E 00 0.851£-01
1%  0.100E 01l  0.,519€ 00  Q.l44t Q0 i
16 0.978E 00 0.6106 00  0.214E 00
17 0e933E 00  0.679E G0  (0.290F 00 i
18 0.8756 00 0.723F 00  G.364E QO
19 0.810E 00 0,745 Q0  Q.43lf 00
20 UeT43E 00 07496 00 0.488E 00
21 0e676E 00  0,739E Q0  0.533E 00 & : S
22 0.614E 00 0.718E 00  G.566F 00
23 04555F 00  0.690F 00 0.587E 00 a3
24 0.501E 00 0.656F 00 0.598E 00
25 0.451E 00  0.620E 00  0,6006 00 . o .
26 04076 00 0.582E 00 0.594C 00
217 0.3675 00  0.544E 00  0.582E Q0 2N
28 0e331E 00 045075 00 0.566C 00
29  0.298t 0C De472t 0O Ue546E 00 el
30 0.270E 00  0.438E 00 0.525E 00
31 0e244E 00  0.405E 00  0.502E 00 B
32 0.221E 00 0e3758 00 O.478E 00
33 ~ 0.200E GO  0.347& 00 0.453E 00 A . e
14 0.1826 00 0.321F 00  0.429F 00
,,,,,, 35 0,165E 00  0.297F 00  0.406E 00
16 0.151E 00 0.275E 00  G.383F 00
37 0.137€E 00 0.254E 00  0.361€ 60 .
38 Ue126E 00 04235E 00 0.339¢ 00
39 Ue115c 00  0.218k QO 0.319E 00 . N .
40 C.105E 00 0.202E 00 0.360E 00
41 0e971E-01  0.187E 00 0.282L 00
42 0.892E-01 0.174E 00  0.265F 00
43 0.821i-01  0.161E 00 0.2496 00 o o o
44 0.757E=01 Ue150E 00 0.234C 00
45 0.699E=01  0s140F 00  0.2208 00
46 0.6466-01 04130E 00 0.207€ 0O
AT 0.598E-01 Oe121E 00  0C.194EL 0O g .
48 0.554E-01 O0.113E 00 0.183& 00
49 0.514E-01 0,105 00 0.172E 00 - ) -
50 0.47BE~Q01 0.988E-01 0Q.162E 00
51 0.444E-01  0.924E-01 0.152E 00 . B
52 0.414E=01 0.865E-01 0.143E 00




33 Qe386E-01
54 0.360E-01
55 Ce336:--01
56 Je314E-01

57 0e294E-01
58 Ce276E-0Q1
29 0.259C-01
&0 Ue243E-01
&1 Ue2285-01
62 0e215E-01
63 (e202E-Q1
64 0.190t-01
65 0.179E-01
66 Cel69E~Q1
&7 Oplbgﬁfglm
68 Uel51E=01
69 Uel43E~01
70 Ues135E~-01
71 0,128E-01
712 Uel21E~0C1
73 0.115E-01
14 .00109E‘01
75 0.104E-Q1
76 0.989E-02
a7 Qe941E-02
18 0.895E~-02
79 Ue852E-02
80 OeB12E-02
gl Oe7745-02
B2 U« T38E-02
83 0. 704£-02
Hé Oe672E-02
g5 Qe642E~-02
56 Os613E~02
&7 U«586E-02
&8 UeB561E-02
&9 0.537E-02
90 Geb514E~02
91 Oe&326-02
92 De472E-02

_93 _0.452E-02
G4 Oe434£-02

95 _Ua%16E-02
96 C4400E-0Q2
97 De384L-02
98 0e369E-02
99 0e354E-02

100 Le341E~-02

0.810E-01
Ce760E-T1

~0e«713E-01

Oe669E-01
0e62%9E-01
Ce591E~01
0«557E~-Q1
0.524E‘01

~ Ue494E-01

De466L-01
O.““OE‘Ol
00416E‘01
0.393E-01
Ge372E-0Q1

_Ue352E-01

Ue333E-01
Ue316E-01
0e299E~-01
0.284E-01
U.270E-01

— 0e256E-01

0e244E-01
0e232E-01
Ue221E-01
Ce210E-Q1
U«200E-01L

~ 0.191E-01

0s182E~01
Cael74E-01
Oe166E~C1
0.158E-01
0el151E-01
Oel45E-01
Cel38E-01
Oe132E-01
Uel27E-01
Uel21E~-01
OelleiE=-01

_Uel12E-01

0.107E-C1
0s103E-01
0.990E~02
0.951E~02
U.913E£-02

_0,878E-02

0e844E~0G2
0.811£-02
0.781E-02

U«135E QO
Cs127E 0O
U«120£ CQ
O.113E 0C
C.107E QO
U«101E 0O
0.959E~01
0.507E-01
U.858E~0Q1
0e812E-01
O0«770E~C1
0.730E-01
0.692E~-01
0s657E-01
0.623E-01
Ce592E=-01
Ue563E-01
Ua535E-01
0«509E~-0Q1
Ue485L~01
Ue462E-Q1
Ce440C~-01
Ue419E-01
Ge400E~C1
0.382E-01
Ce364E-01

Ced4BE~QL

0e332E-01
Ue318E-01
0e304E-01
0e291E-01
0e278E-01
Ue266E-01L
0e255€E~01
Ce245£~01
Ce235E-01
Ced25E-01
0.216E=~01
0e207E~-01
U0e199E-01
0«191E~-01
Cel84E~01
Gel76E~-0Q1
0.170E-01

Uelb3E~-01

C.157€-01
Uel51E-01
Celaéi-01
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TYPE OF ATOM IS CS = MASS= Q.220B0E-21GRAMS  TEMPERATURE= 450.0DEGC. Ke —— L

o ACCORDING TU MAXWELLIAN DISTRIBUTION, VMP=(2KT/M)es 5, AV=(BKT/3.14&]1M)we,5,
RMEV={3KT/M)wa,5

VMP= 0.23720E OS5CM/SEC AV= 0.26T6BE O5CM/SEC RMSV= 0.29051F OSCM/SEC

ACCORDING TO EFFUSIVE FLOW DISTRIBUTION, VMP=(3KT/M)#%.5,
AV=,75(293,141KT/M)#%.5, RMSV=(KT/M)%%,5 &

VMP= 0429051k OSCM/SEC AV= 0.31529E 05CM/SEC RMSV= 0.16772E O05CM/SEC
o TiMg= Q,516E-02SEC  DISTANCE= 0Q.150& Q3CM FOR POINTS }

TIME= (Q.688E-02SEC DISTANCE= 0.200E 03CM  FOR POINTS 2

TiME= 0Q.860E-028EC  DISTANCE= 0,250k 03CM FOR POINYS 3

CPLOT OF I VS T ACCORDING TO THE EQUATION I1=C(S#e3/Tast)afen(~BSwag/Tse2)

INCREMENT ALONG X=AXIS= 0.300999E-03SEC=-=CONSTANT DISTANCE UNNORMALIZED DATA

STEP TIMECIN SEC) POINTS 1 _POINTS 2 =~ POINTS 3 =~ POINTS 4 2~~~ POINTS S
i Ue300999E-03 C.0C0E 0O 0.000E 00 0.000E QO
2 U.601999E~03 Q.000& 00 0.000E 00 C.Q00E QU
3 0.902999E-03 Q.255E-02 CelbbE~18 0.000& QO
4 041203990-02 O« l68E O7 Uel21E~02 0e391E~14 4
5 0.150499E-02 O.141€ 11 03645 035 0.153E-02
& 0.180599E-02 ~ 061508 13 ~~  Q.257& 09 ~ Q.237%€ 04
7 0.210699E-02 0.209E 14 0.450E 11 0.107€ Q8
- 8 0.240799E-02 0«101E 15 04112E 13 Ue222E 10
9 0.270899E-02 Ue269E 15 0.922E 13 Qe 774E 11
10 0.3009990-02 0.497E 15 O.381E 14 0.901E 12
i1 0.331099E-02 0.731E 15 0.101E 15 04517E 13 .
12 0,361199E~02 06925E 15 _U0.202E 15 Qelnp8y ¢ = O O O O OO
13 0.3291299E~02 0.105E 16 0.328E 15 Oe471E 14
. . 14 0.421399E-02 C.112E 16 Oeb63k 15 _ Q.951E 14
15 0e451499E-02 O.114E 16 0.58B8E 15 Ou.161C 15
16 0.481599E-02 O.111€ 16 0.693E 15 0e241E 15
% Ue511699E~02 0«106E 16 Ue772E 15 06327 15
18 De541799E-02  0L100E 16 0e824E 15 = 044128 15 R ot 2
19 04571899E-02 0.928E 15 0.850E 15 0489 15
— 20 0«601999E~-02 0.852E 15 0.856E 15 0.555E 15
a1 0.632099E-02 Q.777€ 15 U.845E 15 0.607E 15
. 22 0.662199E-02 0.705& 15 0.822E 15 O0.645E 15
23 0.692299E-02 0.637E 15 J.790E 15 Qe.670E 15
24 0e722399E-02  Q.575E 15 0.752¢ 15 = 0O.682¢ 15
23 0e7526499E-02 0.519E 15 U.710E 15 0.685E 15
26 0.782599E-02 Ce468E 15 Ue668E 15 Oe679E 15
a7 0.812699E-02 Oe422E 15 0e625E 15 Uet66E 15
B 28 0.842799E-02  0.38B0E 15 0.5862E 15 De648E 15
29 0.872899E-02 O.343E 15 0e542E 15 Oe&26E 15
30 0.902999E-02 0.310€ 15 0.503E 15~ 0l.601E 15 . .
31 0.933099E~02 0e.281lE 15 O.466E 15 C«.575E 15
o . 32 0.963199E-02  0.254E 15 0.431E 15 0.548E 15
33 0.993299E~02 0.231E 15 Ue399E 15 Ue520E 15
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34 0«102339E-01
35 U.105349E~01
36 0.108359£-01
37 0.11136%9E-01
38 Uei14379E~01
39 U«117389E-01
40 0.120399E~01
41 Ce123409E-01

42 0e126419E-0C1

43 0+129429E-01
44 04132439E-01
45 0e135449E-01
46 0.138459E-01
47 Uel41469E-01

48 Qel44479E~-0L

49 0.147489E-01
50 0.150499E-01
51 0.153509e-01
52  0e156519E-01
53 0.159529E-01

54 04162539E-01

a9 0.165549E~01
56  04168559E-01
57 J0.171569E-01
58 Q.174579€-01
59 Oe177589E~01

60  0,180599E-Q1

61 Ue183609E~-01

62 Oe18661%E~-0Q1

63 0.189629E~01

b4 QW 192639E-01

65 0.195649E=01
66 Qe198659E-0Q1
a7 0.,201669E-01

&8 0.204679E=01

69 0.207689E-01

D 70 Q.210699E-01
71 (0e213709E=01

72 0e2l6719E-01

73 0.219729E=01
T4  Qe£22739E-C1
15 0.225749€E-01
16 0.228759E-Q1
117 0s231769:-01

78 0.234779E=-01

79 0e237789E~-01
80 e d40T799E~-01
81 0ecd43809E-01
32  Q.246819E~-01
83 (0e249829E~01

84  0.4528396-01

E5  0.255849E-01
B6  0.258859E-01
67  0.261869E-01
88  0.264879E-01
89  0.267889E-01

91 Ue273909E-01

g3 0e279929E=01

e e e i i A e et et e Nt Pt i et i i e | i it

90  0.270899:£-01

92 0e27691%E-01

0.210E
0.191E
0e1T74E
0.158E
0.145E
0.132E
Qel2lE
Ou111F
0.102E
0.947E
U.873E
Q.806E
QeT45k
O.689E

_0e8&39E

0.593E
04551E
0.512€
0.4T7E
0.445E
0e415E
0.288E
0.363E
0.340E
0.318E
0.298E
0.280E
0.263E
0.248E
Oe233E
0.220E
0.207E
0.195E
0. 1B4E
0a174E
0.165E
04156E
0.148E
0e140E
0.133E
0el26C
0.120E
0ell4E
0.108E

0,103

0.983E
0e936E
0.893¢E
0.8651E
O.B812E
0, 775K
Oe740C
Ce708E
DebTTE
Deb&7E
Ue619E
03593E
Q.568E
Oe544E
Oe522E

15
15
15
15
15
15
15
15
15
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14

14

14
14
14
14
14
14
13

13
13
13
13
13
13
13
13
13
13
13
13
13

0.369E
0.342€
Qe316E
0.293E
Ue2TlE
Ce251E
0.233E
0.216E
0.200L
O«.186E
Qal73E
OelblL
U.150E
Ua140E
0130
Oe.121k
0a113E
U«106E
0.997E
0e934L

QeB75E

Oe821E
Q.771E
0«725E
Qeb82E
Ceb41E
0. 604E
0+570E
D«537E
UeB507E
O«4T79E
Oe&53E
De428E
Je406E
Ue384E
Oe364E
Je345E
0.328E
Oe«311E
0e296E
Ue281lE
De267E
0.255E
Uel&2E
Ceg3lE
0.220E
0.210E
0.200C
0el91C
O.183E
U 175E
Oel167C
Ue160F
0e153E
Jelé6kE
Uel140E

_04134E

0.129E

J.123E

O.118E

15
13
15
15
15
15
15
i%
i5
15
15
15
15
15

15
15
15
14
14

14

14
14
14
14
14
14
14
14
i4
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14

0.493E
Qe466F

Q.440E

De4l4i
0e390KE
Qe3067E
Qe345E
CGe324E
0.30Q5E
J.286E
Oe269E
0.253€
0.238E
0.223E
Ce210k
0.198¢E
Q.186E
0.175E
Oel&5E
Ue155E
Oel47C
Oel38E
0.130E
0.123E
0.11&E
O.110E
(e 104E
0.988E
0e236E
0.887CL
Q.841E
0.797E
0.757E
O.718LC
Qe682E
Ue649E
Oe617E
0.587E
0.559E
0.532E
Q.507E
Ue4B3E
OebblE
Ce440E
Ue420E
04401E
0.383E
Oe366E
0«350E
0.335¢
Ca321E
C.307E
0.294E
C.282C
0a270E
0.259E

0.249C

0.239C
0.229E
0.220¢

15
15
15
15
15
15
15
15
15
15
15
15
15
15

15
1%
15
15
15
15
15
15
15
15
15
15
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14

3
A

14
14
14
14
14
L4
14

14

i4
14
14

HO




G4 0e282939E-01  04500£ 13 0.114E 14  Q.212t 14

95 0.285949E-01 0.480E 13 0.109C 14 0.2045 14

96 Qud o

97 0e291969E-C1 Oe.443E 13 0.101E 14 O.188: 14

98 0e294979E~-01 0.425E 13 0.973E 13 O 18 F 4 == ==~

99 0.297989E-01 0.409E 13 G.9306E 13 Oel74F 14
100 0.300999E=-01 = 0.393E 13  Q0.%901E 13 = Q4168 14
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RANGE =

04100 01
VALUE OF AXIS IS  0.000E 00

_DATA FOR PLOTS

TOP =

_STEP  POINTS 1 POINTS 2
1 0.000E 00 0.000F QO
2 0.000E 00  0.000E 00
R 3 0.000E 00  0.000F 00
4 0.000E 00 C.O000E 00
o 5 0.000E 00  0.000E 00
, 0.131E-02 0.000E 00
7 0e183E-01  0.000E Q0
8 0.B88E=01 0.9B6E-03
9 (.235E 00  0,807E-02
10 0e435E 00  0.333E-01
I § | 0.640E 00  0,889E-01
12 0.809E 00 0.176E 00
13 0,925E 00 04,287E 00
14 0.985E 00 0.405E 00
15  0.100E 01  0.515E QO
16 0.979€ 00  0.607¢ 00
A 10,9356 00 0.676E 00
15 0«878E 00 0.721F 00
19 0e813F 00  0.7445 00
20 GeT4bE 00 0.749E 00
21 0,680E 00  0.740E QO
22 Ce6Ll7E 00 0.720F 00
23 0.558E 00 0.691E 00
24 0.504€ 00 C.658E 00
25 Ue454E 00  0.622E 00
26 0.410 00 0.584E 00
o 21 043696 00 0,547E Q0
28 043336 00 0.510€ 00
. 29 04301E 00 0.474E QO
30 0.272E 00  0.440E 0O
31 0.246E 00  0.408E 00
32 0.2238 00 0.378E 00
- 33 0.202E 00 0U.350E QO
34 0.183E 00 0.323E 0O
) 35 0.167t 00 042995 00
36 0.152E 00  0.277E 00
37 0e139E 00  0.256E 00
38 0.127¢ 00 0.237€ 00
o 39 Qell6t QO 0es220E 0O
40 0.106E 00 0.,204C 00
41 0.979E-01 0«189E 0O
42 0.900E=01 0.175E 00
43 0.829E-01  0.163& 00
44 0.764E-01 0.151& 00
B 45 0.705L-01 O.141t QO
46 0.652E-01 0.13lE 0O
. 47 0.604E-01 Oe122¢ 00
48 0.559L-01  0.114: 0O
49 0e5196=-01  0.106E 0O
50 0.482E-01 0.9976-01
51 0.4498-01 0.932:-01
52 0e4l8E=01  0.B73E-01

0.100E 01

POINTS 3

0«00Q0E QO

0.00CE QO
0.000E 00
0.000¢ QO
0.000E 0O
C.000E QU

~0.000E QC

0.000E 0O
0.000& QO
0.789E-03
Ue452E~-02
Oel61E-01

Oe4l2E-01

Ue833E-01
O.141k QO
0.2115 QO
C.286E 00
0«.3608 00

0.428E 00

Ce485k GO
0«531E QO
U.564E 00
Ue586E QO
0.597C 00

Ue599E 00

0594 QO
0.583E 00
U567k 00
0«548E QO
O.526c 0O

0.480E QO
G.455E QO
U«431L QU
C«.408E 0O
0e385E 0Q
Ue363t 00
03418 QO
Ge321E 00
U.302: 0C
Ue2B84F 0O
Uel6TE 0O

~Ue251E OO0

Oe236F 00
Ue221t 0C
U208t 00
Us196L 00
0.184C Q0

“e173:c QO

J.1635 00
C.153¢ 00
Oelésre 00

~ 05038 00

BOTTOM =  0.000E 00

POINTS 4

POINTS

. &

SCALE =

0+100E-C1 PER STEP

Yl




3:; ° 53 0.389£-01 0.817E-01 Cel1368 00
54 0e363:-01 DeT66E-01 U.128& 00
59 0e339C-01 Qe719E=01  (Qa121F 00
56 0.317E-01 0e675E~01 O«114E 00
57 _0.297E-01 0e634E-01 U«.l08E QO
58 0e278E-0Q1 0e597E-01 0.102E 00
59 Qe261E~-Q1 Deb562E-01 (Ue967E~01
60 Deld45E-01 0.5296-01 0.914E-01
o B)  0e230F-01  0.499E-01  (.865(-01
62 Ue2176-01 Qe4T70E=-0OL 0.819E~01
63 0.204£-01 Ueb4sE~Q] Ue776E=01
64 0.1926-01 Oe4l19E-01 0e736E-01
65 0.181E-01 (4397C=01 U.698E-01
66 Ue171E-01 0e375E-01 Ue662E~01
61T 0el61E-01 @ 0e355E-01  0.629E-01
68 0e153E=-01 De336E-01 0e597E-01
69 ~ Oel144E-01 Ue319E-01 Ue568E-01
70 0el37E-01 0.302E~01 0e540E=01
- 71 ~ Uel129E-01 Ue287E~C1 Ue514E-01
72 0.123E-01 0e272E-01 Ue489E-01
73 UellébE-01  Ge259E-01 De466E~-01
74 0.110E£-01 0e246E-01 Oeé44E~01
- 15  (.105E-01 De234E~01 Oe423E~-01
76 0e999E-02 Ue223E-01 Ce404E-0OL
- 77  0.950E-02 0.212E-01 0.385E-01
78 Ce904E~-02 0«202E-01 0e368E~01
7% 0e861E-02 Ue193E-01 0e351E~-01L
80 0.8206-02 Uel1B4E=-01 Ue335E~01
o 81  G.781E-02 0.175E~01 0.321E-01
82 CeT45E=02 Uel67E-01 0«3076~01
. 83 = 0O.711E-02 0s160E-01 0.293E~-01
84 Ueb6T79E~02 Uel153E~-01 0s281E~01
85 Ueb4hBE-02 Oel4bE~CL 0e269E-01
56 0e619C-02 Uel40E-01 0«258E-01
87 0e.592E-02 0+134E-01 Ue247E-01
&8 Ue567E=02 Uel2BE~01 0.2376-01
. 89 0Qe.542E-02 0.123E-01 Ge227E-01
90 0e519E~-02 O.118E-01 Ue218E-01
91 0e497E-02 U«113E=01 0.2096-01 )
92 Oe4T6E-02 Ue108E=-01 Ce201E-01
93 0.457E-02 (0.104E-01 0e193E-01
94 Ue438E-02 0e100E-01 CelB85E-01
85 (0.420E-02  (0.9608-02 Uel78E=01
96 Ue404E-02 0e922E-02 0.171E~01
97 0e388E~02 0e886E~02  Qel65E-01
98 0e372E~02 0.852E~-02 0.159E=~01
G9 0.358£=02 (.819E-02 0e1538-01
100 Oe344E-02 U.788E-02 Oel&7e-01
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TABULAR DATA FOR A BEAM OF K ATTENUATED 8Y N2 AT 300.0 0EGe k.

. TABLE NUMBER 1l==-TUBE LENGTH= 150.00 CM =

VELOCITY=-=F(OR PRESSURES OF (A) Q41E-04 MMHG  (B) CulE~(05 MMHG  (C) Q4 li=-06 MMMG o
I/1(0) 1/1(0) 1/1(G)
Ue2191E Q05 CM/ZSEC Dab922E~-04 Ja3837E QO 0.9086F 00 —
032876 0% CM/SEC Qe 7536E-03 0.4872E 0C 049306E 00
0.4363E 05 CM/SEC De2153E-02 = Q.5411E 00 = 0.9404F 00O
0454795 05 CM/SEC O0.3757E=02 0e5721E 0C 0.9456F 0O
Ue65TSE 05 CM/SEC 05242E-02  04%915%E 0Q  Q.9488f Q0
0.7671E 05 CM/SEC Ue6504E~-02 Je6044F (0O Q0.9508E QO
Qe8767E 05 CM/SEC DL 7535E-02  0.6133F 00 0.9522E QO .
Q.9863E 0% CM/SEC Ce8360E-02 0.6197E 0O 0.9532E 00 |
Ce1096E 06 CM/SEC . 0e9016E-02 = 046244E Q0 = 0.9%40¢ 00 5
O«1206E 06 CM/SEC 0e9538E-02 Je6279E OO Qe9545L 00 :
. Qel315%E Q& CM/SEC  0.9953E~02 = Q.6306FE 00 = Q0.954%9F 00Q >
TABLE NUMBER 2=-=-TUBE LENGTH= 200.00 CM
VELOCITY===FOR PRESSURES F (A) CU.lE-04 MMHG (8) C.1lE-05 MMHG (C) OL1E=-D6 MMHG
1/1(0) 1/1(Q) 121(0)
U.2504E 0% CM/SEC Ue978B4E-05 Ce3155E QOC 0.8910E 0O
De3617E 05 CM/SEC QellébE-03 = Q4042 00  Q.9134¢ 00 |
U«uT30E 05 CM/SEC De3686E~03 0«4535F 00 0.9239F Q0 |
Ue5843E 05 CM/SEC De6932E~-03 (. 4831F Q0  Q.9298¢ Q0 ;
C.6596E 05 CM/SEC (e9168E~03 Qea4968E 00 0.9324E ©QOQ
UeBOGSE (05 CM/SEC Uel314E~-02 0«5150E 00 09358 00
09182 C5 CM/SEC Oelb565E~02 OeBH241c €O 0.9374E Q0O
041030E 06 CM/SEC Qel772E-02 = Qe5307E 00 0.9384E Q0 o B |
Gell4lE 06 CM/SEC 0. 1940E~-0C2 0e¢5355E Q0O U«9394E QO '
0.1252 06 CM/SEC 0.2075E-02  0e5391E €O . D.9400E Q0 o &
Qel363F 06 CM/SEC 0.2186E~-02 UeH419E 00 U9405%F QO
B3R

e T




SUMMARY

It has been shown that the proposed apparatus is feasible
theoretically and practically. The physical eanditions necessary
to obtain good beam intensity asre certainly not prohibitive;
pressures of 10 7 torr are obtainable, as are flight tube lengths
of 150.0 em to 200.0 cm. Not only that, but there are no new
methods used, Jjust a recombination of old ones into a fresh pattern.
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4
// FOR
# UNE WORD INTEGERS
# EXTENDED PRECISION

COMMON AT(5,
WRITE(5,100)
1 READ(2,101) ANAME,AMASS,ATEMK

A

P

{3,141

B=AMASS/ (2. 0%AK*ATEMK)
MASS

ZeAKeA

 VRMS=(3.0%7) %+
WRITE(5,103)
WRITE(5,104) VMP,VA,VRMS

WRITE(5,105)

]
BIGG=0.0

13 BIGG=S(I)
2 CONTINUE
3 J=1-1

5410

WRITE(5,106)

$1(1)=0.0
4

R]
BBIG=0.0
WRITE(5,111)

IF(AT(KyM)=BBIG) T7,7,31
31 BBIG=AT(K,M)
7 CONTINUE

,100
AT(KsM)=AI(KsM)/BBIG
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. CALL PLTO02(J4s100)
WRITE(5,116)
WRITE(L1,113)
‘ PAUSE 1
™ CALL DATSHh
GO TO (1,7

72 DO 8 K=l,J
Ja=1
BBIG=0.0
S1(1)=0.0
IS=(S(K)#3, 5/&6"
AS=]l§ 2
ﬁRITE(ﬁ»lQZ? 1 A
WRITE(5,9109)T(K)S(K),J2
WRITE(5,106)
WRITE(5,110) AS
WRITE(54115)
DO 9 ﬂ“lalﬁﬂ
MM=M .
AI(KyM)’(SI(M)**3/T(K)**4)*EXP(*B*SI(M)**2/T(K)**Z)
IF(AT(K,M)-BBIG)20,20,21

21 BBIG=AT(K,M)

‘QFKRITﬁfﬁgll’%MﬁgSiiﬂia

DQ 66 M=1, iGQ L
AT(KyM)=AT(K,M)/BBIG
IF(AL(KysM)=1.0E~04) 33,60,60
33 AI(KyM)=0.0
60 CONTINUE =
CALL PLT@Z(ltlﬁOJ
WRITE(S5,.116)
8 CONTINUE
GO T0 1
301 CALL EXIT
iGO FORMAT(*1COMP
1*ROOT
2'DISTRI | . USIVE |
101 FDRMAT(AZ'IXEII 4:1XF4.0)
102 FORMAT('OTYPE OF ATOM IS *,A2,° MASS='4E12.5, '*GRAMS ‘y
L' TEMPERATURE="',Fo. l"DEG. Ko
103 FORMAT('OACCOR ELL
1 AVeld)
104 FORMAT('0 ;
1£12.54'CM/SEC?')
105 FORMAT('CACCORDING TO EFFUSIVE FLOW DISTR!BUTIONr '9
LYVMP=(3KT/M)#%,5,"',/,*' AV=.75(2%3.14
106 FG&“AT('Q?’QY QF 1 V5 '
1! 1=C(5 * *

108 FORMATI(E L ' . o . .

109 FORMAT('OTIMEz'vEll 39'SEC DISTANCE=",E11.3,'CM FOR POINTS»,
112,7)

110 FDRMAT(’OINCREMENT ALONG X= AXIS : 'CM,"‘CONSTANT TIME'

111 FQRH&?"
1'POINTS 3 ¥ i . : NTS

112 FORMAT(' ',14, 7XF5. 1, 7XEID 394(4Xt10 3))

113 FORMAT('DATSW NO. 2 DOWN FOR INDIVIDUAL GRAPHS, UP FOR SKIPPING',
i INDIVIDUAL GRAPHSv PUSH START.')

114 FORMAT(' ',14,7XF .

115 FORMAT(* STE? DISTY

116 FORMAT('1')

PGI%Y% 2 'y
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* ONE WORD INTEGERS
» EXTENDED PRECISION
=+ 10CS(CARD, 1403 PRINTER,

COMMON AT(5,100)
WRITE(5,100)
1 READ(2,101) ANAME,AMASS,ATEMK

B=AMASS/(2.00AK¢ATEMK)

 WRITE(5,103)
WRITE(5,104) VMP,VA,VRMS
WRITE(5,105)

WRITE(5,104)VMP2,VA24VRMS2
B1GG=040
D0 2 1=1

3 Jg=I-1
DO 4 K=1,4
2=k

4 WRITE(59109) T(K)sS(K)sd2
WRITE(5,106)
LS=((B1GG*3.5/100.0)

HRITE(S'III)

IF(AL(KsM)=BBIG) 7,731
31 BBIG=AI(KsM)
7 CONTINUE

AT(KyM)=AT(K,M)/BBIG
- IF(AI(K,M)-1.0E-04) 14,32,32




- CALL PLTO2(J,4100)
WRITE(S5,116)
WRITE(1,4113)
PAUSE 1

CALL DAT:

GO TO (1,7,

72 DU B K=1,
Ja=1
BB8IG=0.0
IS=((T(K)=3, 5/100 0}/1.0F- 06)
AS=1,0E-06#[5

_ T1(li=AS8 '

'&RITE(ﬁ;iOE’AﬁAME,AK&S
WRITE(5+4109)T(K)yS(K),J2
WRITE(5,106)

WRITE(S 110) AS

AL(KyM)=(S(K)##3/TL(M)wed) oEXP (~BS(K)ou2/TL(M)ae2)
IF(AT(K,M)=BBIG)20,20,21
21 BBIG=AL(K,M) )
'EQ”%RZT§(5ﬂ11¢}NﬁW*f
9 TL(M+1)=" A

A:(K,M)zAI(K,M)/Bexu'
IF(AT(KyM)=1.0E~04) 33,60,60

33 AI(K4M)=0.0
5G'CQNTIQU& o

‘WRITE!E;X.317
8 CONTINUE
GO T0 1
301 CALL EXIT
193 FQRE&T(

101 FORMAT (A2, 1XELL 4s 1XF4 O)
102 FORMAT('OTYPE OF ATOM IS ',A2,'  MASS=',E12.5,'GRAMS !,
L' TEMPERATURE=",F6.1, ' DEG.

1&12 5;'CM/SEC )
105 FORMAT('QACCORDING TO EFFUSIVE FLOW DISTRIBUTION,
37 VMP=(3KT/M)**.5 I
.10& FORMAT('OPLOT O
’ 1! 1=
108 FORMAT( . | - -
109 FURMAT('OTIMEz'sEll 34'SEC DISTANCE='yE1lle3,'CM FOR POINTS?Y,
112.7)
110 FORMAT (! OINCREMENT ALON& X AXIS='4E13.64"'SEC,==-CONSTANT *,
.. I Di&fﬁﬁﬁﬁ“f . . - . - .

112 FORMAT(® %y 14y2XE130643XE100344(4XEL0.3))

113 FORMAT('DATSW NO. 2 DOWN FOR INDIVIDUAL GRAPHS, UP FOR SKIPPING',
1' INDIVIDUAL GRAPHS, PUSH START. ')

114 FORMAT(' ',14,2X E s

115 FORMAT(®
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4 POR
* LIST ALL
* ONE WORD INTEGERS
* EXTENDED PRECISION

IPSI(Z 11) PRE(3)
AK=1.38t~-16
PI=3,141

=.0 &5_, v

A4=.000152014
A5=.000276567
A6=.000043063

ALPHA=SQRT( (2. O*AKQTEHP)/AMG)
READ(2,101) NAMEL,NAME2
(READ(2,102) (ALEN(I)

2 ANG(T)=PRESA/ (AK®TENP )
READ(29104) ((VEL(I4J)yI=1,2)yd=1,11)
00 3 I=1,2

ERF=FAC2% (100~11,0/DEND
& PSI(I9d)=(XSEXP(=X##2))+((2.0%X#82+1.0)«ERF)
3 CONTINUE

ALAM(T4J,K)=FACL*(VEL(I,K)/ALPHA)#%2/ (ANG(J)*QEFF*PST(1,K))
AITI(TJdyK)=EXP(=ALEN(I)ZALAM(TsdsK))
CONTINUE

WRITE(5,106) ML,ALENC(I)
WRITE(5,107) (PRE(L)yL=1,3)

 WRITE(5,1
8 CONTINUE
100 FURMAT(FS.101XEL0.4¢1

104 FORMAT(E10.4,1XEL1Oe4)
105 FORMAT('1',18X*TABULAR DATA FOR A BEAM OF',A3,' ATTENUATED EY',A3,
1t AT F6u1y" DEG. K's/////)
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