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The purpose of this note is to present & theoretical estimate of the acceptance

time in Felix, toking into eccount the non-adiavatic and precessional effects
indicated by the orbit computations of the last several months. Our knowledge Of
ihese effects is by no means complete, the most obvious gap being complete ignorance
of non-adiebutic effects in a time rising field, so that the following quentitative
predictions should not be taken too literally. We guess that they are correct,
probably vell within a factor of two, but plan to test the most promising configura-
tions by detailed orbit computstions in the actual time varying Felix fieli. '

Loss Cone and Clearance OO First Turn

An absolute upper limit to the acceptancer time for constant injecltion energy,
regardless of how cleverly one may exploit precessional and jitter effects {see
pace 6), may be obtained Ly determining for given source position the masximam radius
of curvature leading to orbits outside the true (non-adiabatic) ioss cone, and the
minirum redius of curvature required to miss the source on the first turn. Fig. 1
shovs how these quantities depend on source position. The line marked "stable-

~ unstsble” marks the loss cone, and is derived from the machine computations at
¥V = 0.6, C.L, 0.2. The lowver curves morked with various values of Az are obtained
from the sdiabatic expression for displacement parallel to the field in one turn for
inJjection perpendicular O the field lines:

22148
Az =% - e - 1
-=o0¢ £ = | (1)

vhere p is the radius of curvature at the source and the derivative is with respect
to the Tield direction af the source. A1l these curves really depend also on the
radial position of the source and angle cf -Anjection in the x~y plene, bubt our
impression is that the variztion is not large.

The parameter ¥ is unicuely relatéd to the time at ﬁhich the particle is injected by
the formmlas

-6 o
_2x  me 2n  me 160 % 10 s
V=i Ve, ST Vet ¢ - H=w (2)
X u°°¥|u'(l.p‘\-

The numerical value is based on 10 kev Geuterons, & rise Of field at the center to
20,000 gauss in %.8 msec and & length of 100 cm. Thus the esrliest and latest
injection times for given source position and extent of source structure to be

~ cleared cen ve computed from the appropriste Vpax 804 Vpine Table I gives these
times for various source positions. It can be seen that the average effective time
decreases gradually with increasing z. -

Precessional Effects end Adiabatic Trapping

T¢ should be realized that these phenowgensa can not be used to extend the times given
in Table I, but rather serve to insure thet a sizeable ?raction of those times are
indeed useful. There are three major points To consider herc; clearing the source
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R ASSirien
ou the first transit, and cleering -in z Or r after @ camplete precession cycle. 1In
order to discuss them, one needs a quantitative measure of precession. The solid
curve of Fig. 2 is the adisbatic result; i.e., the integral of the lateral drift
veloci"cyl for one transit in the Felix field. The lettered points represent the
corresponding numbers aveilable from the exact orbit computations. It can be seen
that the adiebatic approximation represents the truth moderately well, and accord-
ingly we have chosen t0 represent the precession per itransit by e stralght line
approximation.

po(rad) = V[1.66 - 0.0kkz (cm)] | (3)

The precession undoubtedly depends also on the radiel position of the guiding center,
but the one exact orbit we have following & different flux tube shows a precession
falling within the scatter of the other points in Fig. 2. Since the sdiabatic calcu-
lation elso indicates only e weak dependence, we shall adopt (3) as an edequate
representation for present purposes.

Regarding the problem of missing the source on the first transit (see Fig. 3 for
gecmetrical arrangement), we neglect the effect of the time varying field and rely
on precession only. Since the axisl distance covered by an ion during the last

half turn at reflection is generally small, we assume that it will hit the source if
the projected circle in the x-y plane, sfter one transit, intersects the small circle
representing the source. Analyzing the geometry of the two cireles, one arrives at
the following requirement for the precession angle:

p sin y 2a Rs - 0 cos ¥y 1/2
ro > 1+ 5 -1\ (1)
R; - p cos 7 359 sin® ¥
where p = radius of projected circle at the source
Rg = radial position of the source
a = radius of the source
7 = angle of injection measured outward from the azimuthal direction.

Since p ~ (L/2n)V, Egs. (3) and (4) determine a maximum permissible z for the source™
as a function of V and the engle, 7, such that the._precession be sufficient to

insure missing on the first transit. The right-hand set of curves in Fig. 1, marked
with values of 7, give this upper bound for & = 1/ inch, Rg = 17.5 em. That the
limiting 2z increases with 7 results from the fact that the source is easier to miss
if the ions are projected cutward.

1 Alfven, Cosmical Electrodynamics, pp. 21.

N N _
Beyond z = 1.66/0.0ki4 = 38 cm, the precession reverses and the consequences are
different, but the interesting region for injection seems to be well within this
point. '

o

SEWE== DECLASSIFED
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Before discussing the significance of these limiting curves, we proceed to the
adisbatic decrease in z and r after precession through an angle 2n/N, N indicating
cither the number of sources at the same r end z, or the reciprocal of the number

. of 360° precessions if more then one is allowed. Under the assumption of adiabe-

ticity, the two expressions are:

Z(‘
_em 4 o1 ST / _ _Hz,r : c

bu = 25 & TE fo o [2 ezl (22l (5)

Hdz/g

ana -

‘z"
br_z2x 2z [ 7 dz (6)
r N,m vt (e} ,"’l - Hz,r ‘

\[ H(2g,75)

wvhere the subseript, s, refers to source position.

For H varying as [1 - @ cos (2az/L)}, (ignoring the variation in radius of the
position of the guiding center) Egs. (5) and (6) are expressible in terms of
elliptic integrals. t may, incidentally, be verified thet (5) agrees with the
expression given by Post for a uniform field terminated by short mirrors. Witk the
addition of the preccssion factor, the expressions take on a hew meaning, hovever,
The shrinkage per transit depends on the fractional change in H per trensit and is
thus inversely proportional to the field magnitude at injection and thus to the
time at injection, t. On the other hand, the precession per transit by (&) and (3)
decrecases invevsely as the injection time, t, for constant injection energy. As a
result, by the time the orbit has precessed through a large angle, 2n/N, the total
shrinkage is independent of injection time, but only depends on the axial position
of the injector, which appears explicitly in (3), (5) and (6). One then concludes
that the adiabatic shrinkage, vhich once determined an injection time, delermines
rather a winimm z for the source depending only on the size of the source structure.

Integrating (5) and introducing (3) and (2) leads to the condition on ;.source
locetion to miss in z for N = 1;

3 s 2 .
2o | % E(sin x) - cos®x K(sin x) :
bz (cm){%:%gga-- JJLQJ <= 2 25 - (7)

where x = (wzg/L), 8z = length of source inwvard from point Of injection, and K and
E are the complete elliptic integrals of first and second kind. The solution of (7)
is represented by the vertical lines in Fig. 1.

Similarly, from (6), for § = 1
2g (em) > 36 - 0.87 (Rg/6r K{sin x) (8)
in order to miss in r.

Sr is not simply the radius of the source, for if the ions are projected outward in

the x-y plane, the outer edge of the circle must move in to pass under the source

gl
L e
-,
o dri——
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after precession. Here the geometry gives the required &r:
R cos 7 - p

sr=p |1 - a ‘ (9)

(p + Rg z ZpR cos 7)l/

Combining (8) and (9), we obtain a new family of curves of minimunm allowable z &s a
function of V¥ for various angles of injection, 7. These curves appear at the left
side of Fig. 1. (Rg = 17.5 em, & = 1/4 inch. .

Use of Fig. 1

Since Fig. 1 in its completeness consists of a somewhat confusing maze of curves to
be interpreted in different weys, we shell attempt to summarige the argument up to

this point before proceeding further. There are 5 types of curves:

(1) A single, almost straight line of negative slope marking the boundary of the
non-adiabatic loss cone. Particles injected with values of V sbove this line
will run out of the mirror or strike the source after relatively fev transits.

(2) A set of curves, concave upwards, characterlzed by the Az required to miss the.
- source on the first turn. Partieles injected perpendicular to the fileld
direction at distance Az from the leading edge of the gource will strike the
source on the first turn if V falls below the corresponding curve. '

(3) The set of lines on the right characterized by the injection angle, 7, in the
. %=y plane, expressing the restriction imposed by asking that the particles miss
i the source on the first transit by virtue of precession. Particles injected
below and to the right of the eppropriste y-curve w1ll,strike on the flrst
transit.

(4) The set of vertical lines characterized by the required shrinkage, §z, to miss
the source axielly after 560 precession. Particles injected to the left of
these curves will fail to cleer in z after 360° precession.

(5) The set of curves to the left, characterized by 7, representing the restriction
of missing the source radielly after 360° precession. Particles injected to
the left of these curves will fail to clear in radius after 360° precession.

Aceeptance time for given.Az 8z, given y and given axial source position, is .

. obtained by reading from Fig. 1 the minimum and maximum values of V permitted by

the interlacing five curves, and translating to time by the use of expression (2).
It must be remembered that only the less restrictive of (4) ana (S) need be con-
sidered, for if the lon clears axially its radial position does not matter and vice
versa. In this maaner we arrive at Table II, giving the earliest and latest injec-
tlon times and the differences for various source positions and values of ¥y and

= BZ.

For a soﬁrce injecting over a range'of;t 200 in 7 it would appear that the optimum

* oceurs -at about z = 20 cm with the source oriented to give an average outward angle

of about 20°. It would also appear_that the rear half of the source is not very

Garren, Hiskes + SmlthAJ
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effective; if, for instance, neutrél gas accompanying the ion current presents s
scrious problem one might just as well block off the rear half of the source. One

cun also extract an effective injection time from Table II, that is a time which,

wvhen multiplied by the total source current, gives the total injected charge. 4t an
axicl source position of 20 cm this is about 300 psec for optimum average 7, tapering
of't" to about 200 usec at 15 and 25 em. The 200 usec Tigure is more uncertsin, for the
optimun orientation appears to involve values of 7 beyond the range of Pig. 1.

Effect of Injecting at an Angle to the Normal to the Field

The Toregoing numerical work is based on injection normal to the field lines. Apparent~
1y not much is known about the source distribution in angle except that the ends of
beun fan out o about 15°. On the suspicion that an initial angle in the (r,z) plene
mey be quite important, we repeated the analysis for the particuler cases projecting
50 forvard at Oz = 1 cm and 5© backward at Az = 5 em. The backward moving lon is
essentislly useless. For the forward moving one, hovever, there is a great increase
in avallable time 1in the range of source positions for which the ions clear the source
radially after precession. Table III is Table II recamputed for this specisl case.

It can be seen that the effect of an angle is 1indeed great; if we assume that those
mumbers represent an average for the front end of the source and there is no contribu-
tion from the back end, the effective time is about 700 {isec. This ie made possible
by the fact thet lons can miss the source radielly even though the excursions in z
venain lacge. t should be pointed out, however, that the injection period ends at
close 10 hulf peak field, so that after compression the plasma would be about 10 cm

in radius with many perticles at only 20 kv energy.

Jitter

A pon-adiubatic effect of some interest is the fact that even in a static field the
ions do not slweys reflect at the same value of z and radial position of the gulding
center. The true zp,. 1s reluted to the phase of the ion in its circulsr path at
reflection, und since this phase varies greatly from one trensit to the next, the
successive values of gzpyy vary in a somevhat cheotic fashion; thus the name "jitter™.
It cen be beneficial in permitting a certein number of border line cases to survive
or haraful in cutting out cchers vhich would have been safe otherwise. We have
examined the magnitude of the effect for a few ceses in the interesting range: for
V = 0.4, the overall variation in z is 2 cm at a z of 20 cm, decreasing to 0.6 cm at
a z of & cm, vhile at V = 0.2 the variation is neglizibly small. Since the source
will lie on a flux line the jitter should not have much effect on the radizl gepara-
tion of the orbit and the source at successive reflections. For most times of interest
the Jitter effect is probably small; we have not attempted to explore it further.

Change in Injection Energy and Rate of Field Rise

Using o differcnt (but constant ) injection energy changes the preceding arguments in
two ways. Increasing the energy to produce the same orbits at later times incresses
the acceptonce times of Table I proportionally. On the otaer hand, the precession

* As s rule, Zpay 1S greatest when the particle reflects at the point of 1its circle
farthest from the axis. Also all reflections occur fairly near this phase.

ER———— . .. ——
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per transit is the same for the same geometrical orblt, but the shrinkage in r and z
per transit decreases because the time per transit decreases and ‘simultaneously the
maznetic field is greater in megnitude. As a result, the precessional curves in

Fig. 1 bounding the usgeful area on the left will move to the right, further restrict-
ing the useful aresa. We have nov attempled eny quantitetive analysis at & different
energy, but a comparison of Tebles I and II shows that at 10 kv the precessional
curves limit the acceptance times somewliat, though not drastically, over a consider-
able range in 2. We guess, therefore, that the competing effects are rather well
balanced at 10 kv, and there is probably not much to be gained in totel accepted
charge by goilng higher or lowver.

A similer argument applies to the rate of rise of magnetic field. A slower rise would
increase the times of Teble I proportionally, but the shrinkage per transit decreases -
and the left~-hand bounding curves agein move to the right. Therefore we agaln con-
clude that, everything else {such as charge exchange) neglected, there is probably

not much ©to gain by changing the rate of rise.

Variable Injection Energy

It also does not look as though there 1s much to be gained by progremming the injec-
tion energy. The reason is seen most strikingly in Table III. Injection begins at
about 100 psec, lasting to 2000 psec in the most favorable case. If 10 kv or so is
the peak voltage to be considered, the best one could hope for would be to utilize the
first 400 pusec with an increase in total charge of 400/1600 = 25%. Moreover, if
charge exchange is important, the ions of lov initiel energy are susceptible for the
longest time. Finally, according to the adiabatic compression laws, the early ions
would actually lower the average energy of the final distribution, though they would
be concentrated more densely.

The figures in Table III répresent an extreme caee, but a look at all the tables
shows that where there is a decent acceptance time at 10 kv, filling earlier times
by programming will not increase total cherge by more than a factor of two.

Multiple Sources

It is not tlear that one can gain appreciably in total charge by introducing more
sources. Referring to Fig. 1, the left-hand bounding curves move to the right as
the total allowed precession decreases from 360°. For two sources 180° apart, the
6z = 1 cm boundary moves to the position of the $z = 2 em curve, and 8o on. The _

= 0 curve for radial shrinkage moves out to 20 cm. This leaves some area available,
but not much. On the basis of such a crude estimate we are sure that the total
acceptuble charge is certainly less than proportional to the number of sources, perhaps
even decreasing as more structures are inserted. However, we would prefer to see
whether the considerations of one source are corroborated by experience with Felix
before attempting to predict the multiple source case.

Onc could also imtroduce a second source at such a position in r and z thet it does

not interfere with the trajectories fram the first source and vice versa. This pro-
cedure seenms to us less likely to be harmful, but if the first source ie in optimum

position, the second will not contribute as much.
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~ the yield is ~ ]

'a R Thema.lmation, meutron Proauction

'If we adopt the largest of the va.rious eomputed accepte.nce timas, 700 psec ’ da

source current of 1/6 amp, the total mumber of in,jﬁcted particles is 7 x 10%,  The
volume after compression for this case is 1.5 x 10% cm’, giving a density of 4 x %010
and an average energy of 35 kv {ranging from 15 to 80 kv). The thermalizing time® is
30 sec; the depehdence of this tite on the various parameters of the system ie not
great enough to change this time dcinward by an order of magnitude, so that one can
to the first approximation ignore ‘the effect of Gcmlomb collisions on the lon orbits
for 100 msec or 50.

In this case B does not mea.n mﬁ h, for there is real],v no temperature %o the system.
Nevertheless, nW/(B2/81) ~ 10°%, which 1s still rough measure of the 10eding" of
the containing fileld. ,

Feutron production is still harder to predlc‘t, for. Fir“ depends atfongly on the way in
which the variocus compressed orbits intersect each other. Having nothing better to

go by, ve adopt &V = 10°17 (tempersture of 50 kv); this yields the result

% =2x 1Gs/milliaecond o

One might as reasondbly estimate yield by'a'ssuming, for instance, that 10% of the
ions have 80 kv eﬁergy and the rest are eff‘ec'bively s‘b&nding still. On this basis
0*/millisecond. ,

The yields are expreased as rates ue'avoid the question of loss during snd after
compression due to charge exchange. The presence of neutrals can be quite serious;
et o neutral density of 1020 (10-7 mn) the lifetime- against charge exchange would
not be more than a few milliseconds. ,

Concluding Remarks

It would appesr ‘bhat the rate of rise of field and injection energy have been well
chosen to optimize the total trapped charge. Any substantiel improvement would have
to come from an increase in injedted current, resulting in & linear inerease of
charge.and B, and & quadrati¢ increase in neutron yield. Since the neutron yield is
a sensitive function of ion energy end the geametry of the intersecting orbits, it
might be profitable to ezamine a variety of situations, aleo including the use of
nultiple sources and programmed voltages, in an effort to determine ways of optimizing
yvield without regard to total charge and f., Fig. 1 is probably not sufficiently .
flexible for such a study, and we have therefore included an appendix containing the
formulas required for a more general deseription of the Injection process.

~

Z gpitzer, Physics of Fully Ionized Gases, page T8.

il
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-Table I

16 September 1957

HMaxinuam ;njectlon times (usoc) llmited only by stability and first

z = axial distance from machine center to end of source.

Dz = axial distance from end of source to source point considered.

- _ _ . -V _ ,‘ - " -

= 10 cm

Az ( CﬂTl) \71? . ‘Ij. ) 131? 131_ At (lﬁ(t )il\f
1 0.170 0.570 940 280 660
2 0.237 0.555 680 290 390 40 usec
% 0.285 0.537 560 300 - 260

z = 15 cm
1 0.1625  0.495 980 320 660 |
2 0.230 0. 482 700 330 370 420 usec
% 0.282  0.470 570 340 230

: 2= 20 em _

1 0.1675  0.432° 960 570. 590
2 0.238 o.kl20 - 670 330 290 540 upsec
3 0.297 40.407- 540 590 150 .

2 = 25 enm
1 0.180  0.365 890 o 450
2 0.260 0.355 " 620 50 170 210 usec
) 0.327 0.342 190 470 20

7 = BO:cm |
1 o.zos 0.502 780 530 . 250 80 usec
2 - - - - -
% - - - - -
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Table IX

Ingcctlon Times limited by first turn clearance, stabila.ty, first transit pre~ . o
cessional clearance, and axisl or radial adisbatic shrinkage in one precessional

. period--as & function of .z, Az and ¥, the transverse injectlon angle measured

outward from the azimuthal direction.

5 . . - P
— = e e —

s
~

Rz v vy te .ty ’ At | (At )gy (over 7)

Az = 1 cm 0 0.170 0.570 940 280 660
10 0.170 0.292 - 9hk0 550 - 390

20 - == - L. .
30 .- - -- - -
40 - -- -- - = 180

Az = 2. cm 0 0.237 0.555 670 © 290 | 380
10 0.237 0.3h2 670 470 200

20 == - -- --
30 S - - -

0 e - -- - e 100

Az = 3 em 0 0.285 0.537 560 300 260
| 10 0.285 0.384 560 420 10

- 20 .- ~- - -- --
30 o - - - - .-

Average (over Az) 120 psec

2=15"cm

Az = 1 cm 0 0.1625 = 0.495 980 320 . 660
10 0.1625 0.495 980 320 660
20 0.1625 0.23%2 980 - 690 290
%0 - - - — . . .
4O ¢ e - - _— . - 320

Az = 2 em o) 0.2350 0.432 700 330 ‘ 370
: 10 0.230 0.482 700 330 . 370

20 0.230 0.257 700 620 80 :
30 o T . o o -
L0 - -- - - -- .- 160
Az = 3 en 0 0.282 0.470 570 340 230
10 0.282 0.470 570 340 230 -
20 0.282 0.285 570 560 - 10
30 - -- -- -— .o
oo - - - 2
; Average 190 psec
oo ST,
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Average

sy Vg vy to " ot (At)gy Cover 7)
) z = 20 cm
Az = 1 om 0 . 0.1675 0.432 . 960 . 370 = 590
10 0.1675 - .0.432 . 960 570 590
20 0.1675 0.432 960 @ 370" 590
30 0.1675  0.432 960 370 ‘.. 590
40 0.1675 . 0.432 960 370 590 590
bz=2¢em O . 0:238 0.420 670 380 290 -
10 0.238  G.k20 - 670 380 - 290
B0 0.238 . 0,420 670 380 - 290
30 0s 238 0,280 670 570 100 -
o T - - - 210
Nz =3cm O 0,297 O 0.407 540 390 150.
10 0.297  0.hO7. 540 %90 150 .
20 0.297  Q.kO7 - 540 - 390 150 :
28 0.297 . 0.308° 5k 520 20 100
had - T T ‘Averesge © 300 psec
o ¢ =25 cm
S Az=lem. O = . 0 = - -
10 0.180 0.365 890 440 aso
20 ‘0.180- 00565‘. 890 ) _uu@ hSO .
30 0.180 04365 - 890 Rt 450 -
Lo 0.180 0.365 =~ 890 . kO hso 450
Az =2 cm 0 - S - - -
10 0.260  0.355 620 hso B (Y
20 0.260  0.355 620 &0 . 170
30 0.260 0.355 620 450 170 :
40 0.260 0.355 620 450 170 170
Az = 3cm 0 - - - - -
- 10 0.327 - 0.3k42 k9o - 470 . 20
20 0.327 0.342 490 0 . 20 .
30 0.327 ‘0.3k2 490 470 20
40 0.327 0.34k2 - 490 470 20 _20
' 210 usee
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Teble TI (cont.)

. Ve vy to by Ot (at),, (over 7)
G i  z = 30 em
10 - - - - -
20 - 0.263 0.502 610 530 80
30 - 0.210 . 0.302 760 530 230
40 0.203 . 06302 790 530 260 180
Dz = 2 em 0 -
' 10
20
30
Lo 0
Hz =3 cem O
10
20 )
30
Lo ‘ 0
Average ,. 60 usec
e — = ~—

|

Huk
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SUBJECY

FACTORS INFLUENCING THE ACCEPTANCE TIME OF FELIX

NAME

Carren, Hiskes + Smitn

foreward from pormal to {lux line.

Table IIIX

atTE
""" 16 September 1957

Same as Teble II except all Tigures refer to Oz = 1 em, ions injected 50
This is taken as representative of front
helf of source, the back half contributing nothing since ilons are presumed
t0 be injected backwards there. ' :

—

¥ \f tp ty ot (At)g,
cn 0 0.570 2280 - 280 2000
10 0.295 2280 540 1740
20 0.105 2280 1520 760
30 - - - -
40 - - = - L0 psec
= e 0 0.495 1950 - 520 1630
10 0.495 2140 320 1820
20 0.252 2140 690 1%50
30 0,140 2140 1140 1000
40 0.090 2140 1780 360 . 660
z en 0 0.4%2 1170 370 800
10 04432 1780 370 1410
20 0,387 2080 410 1570
30 0.255 2080 630 1450 - :
Lo 0.202 2080 790 1290 700
z cm. . 0 - - - -
10 0.567 940 Lo . - 500
20 0.367 1500 L40 - 960
50 0.367 1680 9] 1240
%} 0.367 1840 440 1400 425
cn O - - - -
10 - - - -
20 0.%02 610 530 80
30 0.302 760 530 250
%0 0.502 1020 530

o 10
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SURJECT . ' - INAME

Garren, Hiskes + Smlth ]

JOB NOUMBRER FiLE NO. page

FACTORB INFLUENCING THE ACCEPTANCE TIME OF FELIX . DATE.
.} 16 September 19)7

» APPENDIY: Summary of Formulas
~ (1) Precession

Precession angle per transit, using adiabatic approximation:

2 1l an
g Moy s Hr d? . dz
8 dy Hg(Hg - H).
i field HeHo|l-ocos 22 1, (B2)), teking field
- T~ 1o ’ ng field on ax;s, end rcplaclng
1 dH - ._.].'... g}é :
Hrar Y Hyr dr _
' ’ . %z %2,
213(611’1 *‘i-s-) - K(sin "'-f:g)
NB % Af2aV —
Zng 3 -
(1 - acos )
: L
(2) Axial Shrinkege--adiabatic--per transit .-
81 1 - ""“" dZ
or in field defined in (1)
: 2, s N2o nz
— . . 8 s . 5
B2 I, L & E(s;n<fiﬂ) - cos® + K(sin <)
—— S ZC-'- = . - . . e
z 2ny r ez iz nz
s ( —=) _ -g-é sin —2cos —>

(3) Radial Shrinksge--adiabetic--per transit




oo

Uolid-z 27

(5) Axial Motion in First Turn aftcr Injection

PR I
Az ﬁpﬁd-s-arpc

= radius oOF cm’va‘cur‘
= {axial angle of .mcllnhumn to field line) - x/2

o O
i

in ficld described in (1)

2 2ang
i LVe
Az T L L —
4y 2 - - 5 2
(L - o cos L‘J ) (1 - cos = 2)

RL-398
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SURJECT . - NAME )
ACTORS TNFLUENCING THE ACCEPT: ME OF FEL '  [Serzen, Elokes + Spih
' ' T g v o TDTANCT. - : DATE ]
PACTORS IiF HE ACCEPTANCE TDME OF FELIX 16 Septenber 1957
(%) Allowed Mumber of Tromsits to Accomplish Bz or Br:
) 51 9‘— 30
ACL
RN S
o .N'A@ 5lf .
. ‘2z,
: 1 - & COS —o—
o o . L - L 2 ' . - .
oz = w dyz - o g € - (cf. (5) for definition of €)
' @ sin — : '
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