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ABSTRACT

Alphas are emitted in coincidence (i.e, within 5~10°6 sec) with

fission by 25 ana 49. The maximuh range obaservea corresponds to anm energy

of 16 Mev. About one alpha per 250 rissions is emitted by 25 and one alpha

per 500 fissions by L9. The investigation is being contimued.
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LONG RANGE ALPHA PARTICLES EMITTED IN CONNMCTION WITH FISSION

PRELIMINARY REPORT

Msy 18, loul

Alvarez reported (verbal communication) that & foil of 25
irradiated with slow neutrons emits charged particles (probably alphas)
with a range of about 20 cm of air.

An exporiment was mades to determine the nature, energy and
abundence of particles other than fission fragments and neutrons which
are cocasionally emitted in connection with the fission process. We have
found that these particles are emitted in coincidence (< 10°7 sec) with
fission in 25 end Lj9, that they are alpha particles, and that their maxi-
mum energy is about 16 Mev. About one alpha per 250 fissions has been
dotected for 25, and one alpha por 500 fissions for 49.

A double chamber connected to twin linear amplifiers and count-
ing circuits was used as a detector. The chamber was filled with argon
and eleotrons were collected. A coincidence circuit registoered events
occuriné simltaneously on each side of the chamber., The resolvipg time
of the circuits was measured experimentally using the formula:

N, = 2 Ny Npt
N is rate‘of accidental coincidence counts.
I is counting rate of A side.
N. is counting rate of B slde.

t is resolving time in same units as above rates.
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¥With various single counting rates the resolving time was found
to be from six to ten micro-sesconds.

The chamber was so comstructed that the sample foll mcted as a
high voltage electrode between two collecting eleotrodes vhich wvers con-
nected to first amplifier tube grids. Thus the sample mounted on thin
metallic foil could emit particles into either side or both sides. In our
experimpent the actual emple of uranium faced tha chamber sids which we will
c¢all A. The back of the foil faced into side B. The physical depth of side
A was 0.6 om and the phyaical depth of side B was 1.5 om. A pressure of L
atmospheres of argon was used, making an effective doéth 5.7 om alr equiva-=
lent on side B and 2.3 om nir equivalent on side A, \

The enriched swaple used consisted of 0.220 mg of 25 electro-deposi-
ted on a thin platinum foil weighing 8 mg/om®. This foil was also backed
with an additional layer of gold weighing 5 mg/bm? making an equivalent total
of 12,2 mg/bm? of gold, With this arrangement and the bias used the natural
uranium alpha particles and fission fragments were not detected im side B.

The ohamber was irradiated with slow meutroms from the cyclotron.
As a function of bias we obtained the following ratios between single counts
on side B and counts on sida A (B/A), end between coincidences and counts
on side A (C/A). The fission rate on sido A was maintained at about 4000
counts/min.

The non~coincident counte on side B may perhaps be due to a
nitrogen impurity in the argon (tank argon was used); considerably less

than 1% of nitrogem would account for the effect.
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BIAS IN MILLIVOLTS B/A COINCIDENCE/A

2.1 0,022 0,0010
L.o . 0.0029 0,00066
5.2 0,002l 0,000L5
6.3 0,0028 0.00035
7.0 0,003} 0.00029
9.0 0,0006 0,000163
12,0 0.00069 0.000103
W7 0,0001 0.000025

These data are shown graphically in Fig. 4. When the curve is
extrapoiated to zero bias, it indicates approximately 1.5 coincidence
counts per 1000 fiseions.

The next part of the experiment was making of an absorption
curve for the particles in coincidence with the fission counts. Various
thicknesses of gold foils wore used as absorbers. The bias of side B was
maintained constant at 2,1 millivolts; and the fission rate in side A was
maintained at about 3500 aounts/min. The following ratios were obtained as

a function of absorber thickness;

ABSORBER,_GOLD B/A COINCIDENCE/A
MG/C
12,2 0.032 0,0010
22,2 _ 0,019 0.00077
37.2 0.0421 0,00043

53.2 0,039 0,00038
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ABSORBER_GOLD B/A COINCIDENCE/A
MG/C
78.2 0,0365 0,00016
99.2 0.035 0.00009
22,2 0,055 0,000075

225 0.05) 0,00010

These data are shown graphiocally in Fig. 5. .

We are now able to determine the number of penetrating particles
emitted per fission. The extrapolated bias curve gives a coincidence rate
of 1.5 per 1000 fissions. To this we apply a correction factor of 1.3,
ropresenting an extrapolation of the absorption curve from 12.2 mg/om2 of
gold (the absorber thickness at which the bias curve was r.n) to zero ab-
sorber thickness. In addition we allow for the fect that chamber side B
subtends a zolid angle 21 scen from the fissionable material, hence half
the particles are lost to possible observation. We have finally:

Number per 1000 fissions = 1.5 x 1,3 x & = 4 per 1000 fissions

Having bies and a.bsorption curves for the particls, wo are able
to calculate its range and specific ionization, which in turn identify the
particle and its energy.

The range is obtained from Fig. 5, which shows that the particle
of maxizum range is stopped by 90 to 100 mg/em® of gold. Using 3.9 mg/0m2
of gold as the equivalent in stopping power of 1 cm of air, we estimate the
maximum range of the particle in air to be about 23 om.

The range detsrmination allows us to use the bias curve for the

particle to show that its specific ionization is that of an alpha particle.

N
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Considerations leading to the conclusion that the particle is an alpha are
as follows;

hhen collecting eleotrons in an ionization chamber of aur type
the pulse ox'xtput of the chamber is determinsd by the product of ﬁe ioniza-
tion charge and its displacement. Practically speaking the maximum pulse
output from a particle of given energy is produced when the jonirzation track
is from the sample mounted on a negative electrode and is perallel to that
eleotrode. The totel charge is then displaced the entire depth of the
chamber. Referring to the polonium alpha bias curve, Fig. 3, we see that
this particle, range 3.8 cm, energy 5.3 Mev, is able to produce a pulse
output corresponding to 1.5 millivolts from our standard pulse generator.

As a further check we calculate the minimum output from the polonium
alphas. The ecenter of ionization charge is taken to be at 3/5 of the range
of the particle. The chamber depth is8 5.7 cm so the average chergs is dis-
placed 3.4 om. The product of this factor and the energy of the particle
should be proportional to the minimum pulse output, while the maximum output
is proportional to 5.7 cm (depth of chamber) times the energy of tﬂe particle.

The minimum output should then beg

3oy x 503 -

WS x ST 55

8.7 millivolts,

This is in agreement with the bias curve which breaks between 8 and 9 milli-

volts.

#He have calculated the goometrical path in our chasmber which would

cause maximum pulse output from e particle whose range in air is 23 cm. This
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caleulation takes into sccount that part of the range is spent in the ab-
sorber. Assuming the particle to be an alpha, it would spend about 11 Mev
in the chamber. Its path would be such that the average charge displace-
ment is 2,8 e¢m. Chamber pulse outputs then have the ratio;

Max. Po alpha 5.7 x 5.3 _ 30,2
Max. F alpha 2,8 x 12 30.8

Thus the assumption that the particle under observation is an
alpha leads to the comclusion that the maximum pulse heights of Po alphas
and the unknown particle are the same.

From the bias curves of Po alphas and long range particles ‘(Figs.
3 and L) it is seen that both produced about the same maximum ionization
pulse. It ocan therefors bs concluded that the particle emitted in coinci-
dence with fission of 25 (within a few micro-seconds) is an alpha of 23 om
of air range. From curves of Livingston and Bothel) this cerresponds to an
energy of about 16 Mev,

The long range alpha particle obrerved with 25 fission waas also
observed in coincidence with L9 fission. A sample of about 2 mg of L9
(deposited as the fluzride on thin Pt) was used for the experiment. A
collimeting scresn, nscessary to reduce the alpha background on the fission
sids A, reduced the sffective mass of the L9 to about 0,200 mg. The sample
was irradiated with neutrons from two 1000'mc Ra + Be sources, with paraffin
as the slowling medium. Fission qounting rates of two to three hundred per
mimate were abserved.

The absorption curve for the particles accompanying L9 fission ie

seen in Fig. 5. The maximum range of the particle sppears to be the same as

1) Livingston and Bethe, Rev. Mod. Phys., 9, 266 (1937).
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that of the alpha from 25 fission, within the limits of tho experimental
error,

The bias curve for the L9 particle is shown in Fig, 4. The differ-
ence in shape of the 25 and 49 curves may be mcccunted for by the additionel
absorber used for 49, which hae the effect of eliminating the particles which
made very small pulses on the 25 run. The msximum ionization pulse iaeight
is very close to that of the 25 alpha; this fact, together with the range
identity, establishes the Li9 particle as an alphe of maximum energy of asbout
16 Mev.

The number of alpha particles emitted in coincidence with 49 fission
is computed from the data exaotly as befors. The result obtained is 2 alphas
per 1000 fissions.

This investigation in being followed up with the purpose of finding
for both 25 and L49:

(1) The energy distribution of the alphas.

{(2) The possible presence of protons.

(3) The time relation of the emission of the chargsd particles to

the fission.,

APPROVED FOR PUBLI C RELEASE




T e T —

ASv3134 O 1'19Nd "04 d3Nodddv

25 Sample
dia‘mq( 25cm

Platinum 8mg cm™?

N

4

7 P T L LT DLl LG AL kg 2 L
~ %

Amplifier A <

L.
o6'cm.

|

~A00V. =

cm.

Amplifier B 4

NNNNVNNNNNNNN
15
m

l
1T

/
V7777 ’//////////////////// /////////////////////////A

Gold Absorbers

FIGURE |
IONIZATION CHAMBER

T T ——

— ‘1-\8&.@4\‘-‘! o

ASv3aT13d O 119Nd d04 d3aNodddv



APPROVED FOR PUBLI C RELEASE

N

<
i

i

.an«w 1 ) i de ol ; s i 94 € §.4 b ywid ivﬂ»»ﬁlﬁrﬂl -
aRTmu g adhomasing oy b X SF 5 E vy gn 5w Shotd s ¢ T e
i s mmag Snasgesgusm STV [ g s iyt piviay Seamp plign buwpy
g Pl § X -y ~ ey - . S e Sy
addbasds 2] 3] peagl o ey s rhacna s D Sais § GEEEW e » e AL BRI Y
T TN SRl opuan Sne plv 3 9 Soparip oo bget ASGAN ofpsmeat iy
LTI 18 gl Shong8 Nen e i Bt [y Sy npmat gou s Snblbgunge o pe =
1 iy b
P vat oy Aruad pax e su Uh 5 ol kit b 248 Sag g 1 yaocs » SRR ek Sk pfre s Rtk o g g
Hebawres I xagapsfeunduwinvhad [Srofratners e ianee whuel o Pl bugts sl rd Loiig Kenun i
. L oo | yu bpdny S i S e R o A R 2T -~ " M
1154 e - - . - — 1 & gy LEd
iT T T %n:pﬂ‘.‘oﬂl‘s‘.uﬂ 3o i ERpRe = i ST
*y sond ngad g woupeg e bt proat phved s obut h I Tyt
P! s - v} biuiyy YSat] Sl Sl e  sut plogrgul L)
T ..nuhu.dyr b2 us s vesdm o e e ]
orvea BN ¥ e B Bioate Mitay Euatnsde- 1S Foos S8 o35, AP e seve
+ on v s ot et b Laerie 8 e Shllind
e o] e e N FOE 3T : TYTE ey
aR sasstyaats pasagtert B e Linans e bl pad phone ST

S jge ot o o e - T Y eemvii e gaad uyd) gying SN ¥ eI
powan T e o ety oo mparey pemme yumn ST SPSPY Srug gy MOPTY e,
1334 L THE e e 3 A oy T (oo e [N B ooty

L. l n 1 rand] ra = & Sl T - T b il
= ; TS - t
uﬁﬂ« - 1 1 T 1T .\“Hq_.. it o
T o1 : = pramy nell S
Toog ppw T =i A e
it A sas pa=p" = 5t passts 55 il ot 1 g g dpas
= T - Ty e 31 2R LS a0 P e oty e poaviweumey
- ™ S0 | " p yé I Kl I § b mar il S " Lot
ey 3 ? . T T prana g olua yd gl s jan; jateéy Ay T
T : 1 I e 2§29 sves iy pray ST A TR T T oy
S 3 "I, : oyt Sk 3 £ = [k to ot woava
T . T e maa puagn wy > o8 SIET ppe gaipey aevas 1Y

z L. 8 : ke hit oo o poraad pvss aedb T e e s e S 3 $oteny by e _umwu.mrq..lil
pmpye 1T b oy 4y =3 oy 1senprdag el SR e e sl e o) ~3be } e

=t T > T T L2 pePaaes mne gy Spud ; (9> ofu PO bty Apgupep g vn

T Te ~ 300 s ety rone] Seven meapd FOKY Co VR SRSt ) ppon pmank pos D 1 R Lot s oy § fiuree Seaat w-0rt Ka g sttt

= - S o Ay cana s Rea: rwe el 2yeey b ERoey e
et B Pttt et L ST R T e a = = 3

T T T
s s B e ae STRC S LTI 12 WJAST £ 93 ; oI ol oB¥adadoll ISR Tt R S atrcis LI ot
=33 13 e nihnd LNV B = g poea T JRre s Laptn pote = 1 Angaa
= NG i A0 3 ..u‘. rulamnanns: - T SRR 33 0300 = aiPva Saggacmphog ned ek vagwy yag _..HOKIIJ:..
g o T pne N = T T pay el Fpuipepiiastng e Dot

o 1] et ST T 5 y i ST R el b e et T . e i i

SR 0 anaxs 1 e & peo: o £ £ s s . e e s ok ras: L i ihvpvy swned e shG P s ot T

e . ok —
-HL, : jnassPreyt il oL L% Ra z s e st dmel T [oates]
N T - T T prony
Sy gy g X4~ R= e s o S
by 1 hy & ™ L e 347 I g . e ) ) ol § 1% Py s
s dndull pled o nEiaitn < g ganwe . _pe WP 5 b - Susni o #g harvad sened ik ngpran PROY shymes ouny  maeas
IR s gttt Riitaggna gl noe oot prrd g il vy s tuegpdhiy yeey nfdus iides bl pandg oy
g T T 9. pe T T e g
Lomrooioanedt T e e e e e e of b e L e e e T

LS Rpbpy Sypy r = o7 — " o e e g L‘hv& Theea | g sage - L e e s
0 ndow ofudih w3 b @At P A ; sade e = fe pat e b
—ag 3] T - A 'm i oy e R R Fosnlil » o) e L2 oo - poigivu o d f wor ol oy tied g & T a
Sarwing i .-rh_m-.l - ey ey poe s rvna saded rade s b2y v g v P e e o . 2 e T ! S nrpges mwhpn

R ity o o= Syapd Ko g = PR p— > = tLeganicm il i 3
. pury ¥ . ] -] = pa 4
[T rn 2Bt L -4t o run i ey nad Samas nwe s s ns Rl 63 e Al I e R T e R L2
T o ET n X ! T
¢ sl Su vt e Ti | froek % aus Ml  Kiowd 0 w3 o i s 0 R d = T t s : P o §- ot el
3 T : t e + ter Tt " T 1 - s s wm R S0 s T e
> B et N o Pk R R Dos £ g s o Al AR RRRNRY A Enn s Tt o Hr = S
Fd P o + iy Prom RS o s wga o T : T 1 firegeieenny Sl 3 ol & e i ns
T h PG g 4 0o gupat s maves 8.4 s s 108 Dt 0e == =2 X T
s bl i T . oa oo Sadiia Praan ekee = et e =
pppes oy p re i r 30 4 g T ) tpopmany
rwe Dl x e T T g nilu v vl R 6/ 5 b B gl Gurwd iy 3 1 DRl DRl B out s B0 Sl 04 vas W g (unes Slvall
vNU?IHI o ; 1 Dwiie kmn b § a0 v gy el Y T - + Pocs e ey santy srofusss ” PR Faaes
boand sotd k4 "e T+t [ eeanaw: pJ ke T LH: - ) —— o ald i ] 1 birwe
yos : T
X swtkd n*.......ﬂ. Zimrtin ke e e o ? fa heke T et b foa e b e : oy
Soven prags pirond pupds L T T 186 gapai > e == re I .mnml‘
I iy T AU Ty ras 1T poeogteietecu poyr §5g g dug piwin. Bz e s poe vl e Pha ot oa Aiog s -~ [oidedge
Srameregpers upt asane T 3 o pgann T X = =
-y : T [Bnt § o T T 1 na) xny y o~ TITTE b 3 yrivbul 1Jog Sevmans s b Rbrww a wi T = x
1bd o wud b3 T e 1 T T3 ) o3 s adbad v 1 sy o
——— iy ondg I T oune I 1 pual (s bt howa T T e T T -l
T {. ' aro ran =t may T Sou kmurn d s rmrf o namas = 5
y T
== =3 [ATR oot o Sua g cpmas an Iz N R reonl o voy e e T e s o o ARy T
T ponty o pap Vs =evaay; 12w i i outd S  sedbnavucenntie sk non bondh nut m S og e e he S our wmw L Y o -
- = STy o eyt T e fves: +1 =] Lo Do 1 = T = I
e > T T
I T iy Saguiuai: T T B gudbn L sray T it T T »: o] Ypen3 T T T
] =73 Fe n inauenguy T 1 10 b 001 ' 0 Aoy e 13 IN e ong rmad e > pY b ) vn pope § Rdrwe t BuREaReL hp v
Pradiy & g - b I g X : - L e apliu oAy Q2 Ay epas
iad T dan b 1 s PR Bk i al 5 It Bt 1
- ny M by - - o P - [y iy ke -— — s, - -y e
T Tt PN Faafls3s s ns Y 1A [Py e Ry trect s r2a e ] el P38 frt nt fmeut BNt adned brgvd b
. pond oy < It e e II. ﬂrj.fwu.ﬁ T . ote § u e e B nare T T Ly g r gy pod ™
g age ot rf” eutyrdnt [go=ps HH- S ba e oy w f ey dIsSs: n Py ¢ ponp ST g
feo: o - J- - N ~ S [ . L - - - L v 4
; T =) a ey rebeT Lt Aruy ety g baae TET o TRegtrube Soues sEbud Reek s aned i s kg mae et . =]
t T : o 4 u_ ; - =
e T4 Tt 1T » IR Dt #3 S § b U B 0 et @09 § RS - vai 3 Ty ¥ = T i3 iy y

‘ o4 SR i evesen : forepel} s Soca o 2

npwon : 2 T r T > T ) ™ e oy e T

i+ -t 3 Tt Teven aan SperanaDy [ae e o=t o T oten T T fr i
g e Qs ¥ Ry pwe HF 4H1»x i “ .I-_ L. ¢ bty T iy PIreS Sy AL S g = T + o e " -y e b poey i iy tfres pedpne ~ C.,
ol ‘M J—L PaiSE b umdid Bl vk & B % 0 b wd =+ saem hord - el v Tr ” 1 > S & 1._ T T 1 > .} T m“...'ﬂau —— hor i Srtvad [ o

p O g Y Py ( V - i T sy = p EL ana—
npgd I wagu 3 .J.JF innAnagay ol ST paasdmanvesaasd il it Tt T T i an Adnll kupy hﬂnur ] BT ogres o ;
— [Beni b prnit 3 BRood o vey pa g Sevwe e trrrts 1T na ¢ S (5] B ¥ e o bas xn s el b = T bt il iy et DRl A2 oas s
agvegl k. i 1 2 [, ST T = 7 .&A- : ¥ y ) : > = o Rngs pg s s buguq s ayed npon

M iy 3 —t Y e = , Uy » o 3 T P 94 2y Ve T - PP - : " —]
=4 er 501 e e e R e o b i e e e T T B B = s e il o ST e

e v g aps ﬂHl ! : - »ﬂ fus 3 L [y ——

N ; Pards sat _ﬁw . T I il e e . + E= T =]
My SaEL e T Sroasuten £ < fEet [ e L =1 wphery prerwm iy
rows i . b= e : reer T T : : * 1t
By .. oA lﬂl.. r Lﬂ rom Karwea ..1.|». T 1 1% 4 11Tt J_Wnn FURAT 1 TITT L yor 4 v 86 ition v St £ 5 v T .rjflui. " T T T
sl ! fogtFacttvensm Ht 7 T :.J..u— > bt T A pRparam Bas: 1 = Tt = v nreyepba
oy . . M . g o <. T —d ) - L 1 n Ly 1 T 1 L b2 s

ol T s o b r ~ieritc TIT e ,Ldl_ ot toand & ot — ywmt T - i hnorwsl

onagma ’ = nen vy i = e B e * T = .
[= =t ol aae R doem? Pt rnpe T T = B o Skand ve t e ot TP e 13 T
foees PR 1 g vy o u 2 g AR ). s 3T - T o fa e S T LNWJ...I. ot > o b el 24 [e8e, o K 4 S paanaseway -
R d Tt e R S B es e ppa s Feais = = 1 faadl sume $3.401 oiodbse. e oot SIICE Co oms EEA 1 33
.o v - . d e - ;. - vomagls ey
e 0 D T RS Sl et S e | pom e e e s Do neman e ahE L arpas ab il Sk red raa el mum sl Tk T s sgked P Tas, Tt s Saron Examns 542 1oite
Sabd bt sngud | Ko o o mpran awenay Sau s AN o s puast | mana e 3 e amwn: g o 11 By = 1 b 0 2l T bosea i d e o oy Siad rees wy ot

et g * T £ Tt (Y o o0 T 3 o g g 0 oy o b T
- bad Crdueved babe] 1t e IR 0% oo T - o $e122 b T et — b2 3 SRt Tiss e
=t n T T e + v o ) - Py v
T = D s i B i i B o gl T Sho S pamirts & neora 0. RSN i 0  f g0 B ot bom 1 4 2 b lﬁ% T T A ro ST T t mresne
= 5 : o s ST e e e FiEssEtiatored e : S o =, T

8 ~aa ke [Aagagn = i e Bes * s s T
= ENE R Siet oen Held T e wn kana T e} ottt = Sehrd i =tk

TS S g T T T " ; + T e tuny @ & ¥ ™ o T .

Py pad ot [} b s ry X ¢ rARLAY A a a) pri 100 ¥ ol bl 3 Y g mguphi TR Tty T T MBS )
=55 i oruba poues new; A aan syt el saphalabd ot j+ T sekuy 35s tr TG \anr - . T S s areds e anea

(e gpaui ¥ T e Y . ua~ pes=y s
1 T e e et laatoss T ol S na: X Lo be s ERrL s et 1 T e KmTa
T 5 pp- T > T T T ) are Ty T b ot 2 T 4 —
reoas e et b ST T aRatual hasrinnon] 35; T o Teadyey t Tyl lhly o= & oy T T s =,
1 e e TS [Ehneraszaivpdiads g seltiodn i ey, rollyd 25Ty et 4 trrre R Rizoes g Rassl P
. . -a 5 LY . py ) a3 I re my 1 . oot e 0 - - 1 . ey e e

: = Hetpen Tl aad 13 aaed 2200 20T, 2oy St X T e o +1 et o
- .l . k- -~ pu——
yout i o it I : (O e I L ). 4 a 3 3 X 1 . 31 ) 3 InAl w1 T =1
S N T Ly s e S5 satre SRR ST v DI G HRias € SoEmrE Sy sl

353 b 12 3 TR ardean 1 Y T gt + +t T ; Hakt-

. - . T ' - I ¥
Tl Ll I -ty iie - 18 S ; T 1 T, I a1 Jiid 1 s | i A § .0 1 L T T
3 T et T y =N gy 1 1 e e et L Tt  gop ot
o 13 - Hh T} asnsnerspaanancniel Sfanarpausent oy B g nesnBannn) 2wwwETal P
1 nanb) mase T ottt S Ceasiouetay t Svds Coet RESaRs

VBN N WOYNR
"£ATIY 9ROY] "TLY POINNIOR SIUY] I § “TIIIUal|tN
. i P1-H88C "ON AN "OD WISS3 2 344NN

-
-

APPROVED FOR PUBLI C RELEASE




APPROVED FOR PUBLI C RELEASE

28] B Dy PYPa B gnee [reas
> ol PG e T d
PR i r T < 1 gy poves !
HE R BIE T = - i
..H-J,.Nnnu,.mﬂ._ uﬂ‘ et
PL 1R o1 R eORx rfome s Sl Bp o ¥ ) gur-

REERTES EO T X g G 3

: ; ik

Y - i1

i T

+

f

T

}

b

phads
et
T
g
» gy
bl |
jwp)
-l
T
T ax
T
I Tt
LR oy T
i
i29aa ne T
]
n 1
o .
m-
I,
Ht
1
11
powy
t
ot " 1
$asdd T B NnEnd s onBeras
t L .y g i v .
-ty
I g 1l T ) § i 3P 262 L8
was T ARy R SRS g
: T H Dy noelsnund s ghes pesen
- - { b Ll o
: end e : t * 3 T T 55 §0% & oo g Cotd ot
T S e - Ty + somipias T H s waie s S R Bk = e o
. + b b —|u + 1 el -, A'_Af
L g T ’u ¢ e T 3 paut .
H—HUJN e 5 " 3 “, " N & 1 . _-“- b 1) 1 It 3L bt ml-ﬂ— 1. Iy 1
LA LI INES 11 v tRJ P IENES] T 11T 1
T o e rh 1 ) mafl St \n s SupRa S} s = T L T T 8 5 ddrmay o
Sven! Tt e volod hri-- t hirk e e T Rod
g e ss pwvy 1 - Tt TT T o } 1 a
R Rl e aulorn cR 5% Bn Tn i (Rt Ay n MR SRy Ee ! } ey boni Y ra ] 5SS ouon knoasaatas
o aspiadsaan: nd T T R Vo v > inbos pyanld ™HNST aanadas:
[iapesuyhe phugyen: TRt T iy i Ay gy ng g fmeng sova e gy =
- -~ 1 : - 3 - 1
coror e e ¢ na rdRps ZltatrrhT T 1 THTIH T ety =
e ot nrnesanea ST HHTHE P e e e o Soanadkoulnke: =
— D "y TR d g I rowe T I Tt
< + [ |2 tri i a: e t T s edne b e Rt RS saa R aY,
* Ky A3 T L L8 1 ) ) 1 o f e and
AFrtI Funaas T (i v vy v o “ 1 jaas % n rall 1wz i rirm) Faach = 1
oo e Talins e s cn hry A e san] St H T e e R T £ e asan H HH H e
1 IeeT izt F as: N T tvoh] T T t T P} t Idesse
[ o0 N - e oy - ) 83 i - d 1
o e b Ry nun 3 by e FrEy MG Teet T 1 T ") 1T e o pu) " P Tl Ttr Tt
Sgang bym iy meadu 11 Trits Amas i T e e M- e Tt s ]
——t PESEFASEY SN L PRARANE) T i pery ry IO BN 1 ' 11 31 T T e
T T aosiseadline e o k) 4 et . madiinldiats " T 1 T =aehaas, e T
3 oS Eyges pang * g 24 ty T T : :
e et s P e ot anct ok Ity ERoute fakus vww: T THH T 1 T =RaReunR nnatna) Ty s
s aHET e o y: Fae’ £30 o oo 1t =E g o T T = s T,
it saan el .ﬂ.frxrr.mx : : P22 Taw id } T foBarna: 2 Sods ba sl Tt t 1 T + I T H
Supen T s} T T T i 1t ¥
= T mghsrtn T Gaialaxsagan nenan : oE SaveAnue, i T T T TF T e peaps
- tH T 3 i e e N ; T +H t : f
anbudnunitns SRl wuvars vunweon d s B Sun oo g o] v + Jasnmas Jun; 7 T e Tt it T
St . + =4 . 13 red naxe s - n T T Ty P HH : T
SR et pe st e ] MR : JEE e R TR PR o P P T ==
Sediu ga ol poapy veatb } ERSET: 7 afaaak } ko sl T
~— T s [ T 4 [t uel amuas T ool Setrl §o ing + T T 1 Tt
bty 13234 shnsbi=itL } Tt : rh : = n
= = 3 e | - T T T
pre 1 che FH i T ITT T t 11
vd pe3sl o ¢ bt ol o fn Ga 1 yxaal i e H ! I a T 1T s
s v ndavn knd as Sodd o T T o wws T ot I 3 e t
T T pqunn T s aras: e e 1 T T T 3 e i e
S iy puiodag 3 b shis 4 - Lo TohT 12 = "
.Ha.vhl.. 8 et o ::..1_..-_ vug b ey %Y Pl ruans e i T L T Sor EasRANE £
[ee rjad) - - = t AR s
PRt $aa8s ins el ST bt ey Ry H t salar
mos - g T 1 t T
e T et v nn ana s s e S R ey + t e naun s THTt ¥
unl ; ot T ram o s inuang junani 1 (nrs ua s t T+ Tt T
ot Hhr T fHH MR T 1 ¢ +
i HH tH FHH e T ; T 1 T t
N p Sy g . ' b
(oe Fganinans rrpe 1T 1 i 1 -t T '8 e 1 g
; Paukaomeds 3 H Rt e t t T {
Fipen sy shods In famandndnunss . T HH T THH |y B wm I Tt AT 1
34sanesitits: 1 s T B Pt it I T T
- rasn pos 1 " T {
3 tates R ol g iy puda s aw i i t sadeas 171t T T 111 ) LT
adierd T } esbu bl T e T T
P ih Faay ipwe nadad Ianuhan Sllne & 1 M 11 3 as ] T t T
iaoe Fonanar s TN i . !
T T = P iy CrapdblicEntust :
R R AR L e R ey ou) ¥ jox) . vhieaf 3 b Hi -
" ¥ I asaasna: T f b i
S S s e it aouay /Sebdnnnse! Hi ! Tt 1 Tt it 1 H it
VBN NI 3QYR
*RABIY 83U WD "PIIGIIIE S0 WD § ‘RISIOWIRIN . .
. . . . - . -
« . s » Y4-HO9E "ON AN O] MIBSI ¥ 134iNIN

225

40 60 80 100 120 140 (60
APPROVED FOR PUBLI C- RELEASE

20




A U

UNCLASSIFIED

 Cosi ¥ g5

UNCLASSIFIED

| o

APPROVED FOR PUBLI C RELEASE

i

APPROVED FOR PUBLI C RELEASE

ot b m——
- b




