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Curves are presented for the purpose of facilitating identification of 
heavy-meson and hyperon decays. 
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The curve s contained in this report were designed to facilitate the 
rapid identification o~ a primary particle which is observed to decay into two 
particles within a cI"oud chamber or similar experimental medium. The mo
mentum vector s of the two charged particle s involved and the angle included 
between the vectors will lisually be measurable. An assumption as to the iden
tity of the particles involved may immediately be determined to be either c0l!:
sistent or inconsistent with the observed momenta and angle by reference to 
the appropriate graph. 

The kinematic properties of the decay of either a neutral or charged 
primary may be used to derive the equation . 

where the meaning of the quantities is indicated below for the separate cases 
of a neutral and a charged primary. 

Neutral Primary 

P 

_~n_ -p2~e 
C = 1 (M 2 'M2 _ M 2,) 

"2 n 1 2 

Charged Primary 

.~ 
P ...... ~ 

n 

C=.!..(M
2

tM
2 

2 I 2 

Throughout this report, the units are expressed as Bev for energy, and Bev/c 
for momentum. The masses used for the different particles are given in 
Table 1. 

The evaluation of the equation to find the plotted points was performed 
on the IBM Type 650 machine at Livermore. 

This: work was undertaken at the suggestion of William B. Fowler. 
The table of masses was furnished by George Maenchen, and much of the draft
ing was done by Arthur Kemal yan and Mr s. Ruth Miller. 

This work was done under the auspices of the U. S. Atomic Energy 
Commission. 



-4- UCRL-3514 

Table I 

Masses Used in the Calculations 
J 

Particle Mass Particle Mass 
(Bev. ) (Bev. ) 

J.L 0.10572 P 0.93823 

° 0.13505 0.93953 1T n 

.± '.' 
1T 0.13955 1\0 1. 11470 

eO, K± 0.49336 1;+ 1. 18906 

-- 1. 3182 --

r I 

\ 



ISO
C 

160""" "'rrnmrmEEEHr:" l'lill""I': I 111111111.1: .w.LI-I-I,J.l! ' '", I ,;.1 I;!i. ':1: 11"11-+,:111 !,il .;' ",I,: ::: ' ftt'"'!-n iT, j"; 0: ;; 1': J'''''Ii> 1,,,,~~-t\:-. \ I 
!U-~,<,l-II,:!.i"",,I,_,\.j, I yo, ", 160 

140 140 

120 120 

9 l 9 
-:-ii:l-";li,j 

100 ,( ..1- : , I ; I i I ~ I ' : ' ~ 1'! 1:11 

SO 80 
I 

U1 

60 60 

40 40 

20 IllillllllllLttttillU I IlljJl 'l'II'II:':II:il"I'I'I"I:::I','P;H;',rTI::,I,:j.111 I~ bt' 1 '1':"F"T!7 'IT"I;;Til;{I""I' I I' 'orl"I; 1 Ilj~\",~, ___ I"!j'I!'II'llIlIiil'illllll'llllilllillillill:lill1I1I1I'11:1ji1~120 . !-LL +LlJ1U I..LJL,JlIUIJlI, •. I·',LtL. __ J.".". II. II' •. 11,11 1'&:01 ... ' II , .. I'~".I • ." .• ,.",,, •. ""'."".""""."'.""''' 

0° ~ 
.Ol~ .02 .04 .07 .10 .20 4() 7() " 0.04 .06 .OS ? n 

' , ; I () .14 .204n ~ t:.n D4 .. 
~ 
t'"' 
I 

Z~-1564 I.N 
U1 
...... 

*'" 



35°1_ ""'" \ :, I I I ! I 1350 

I' :: f' 'I 

30 

, -, , 
--1---

25' '! 

20'/1 I I I I I ' 

----'"'-'~---'--r'-t----- ----\ -_. -r- - -J- -' --I I :1--I :---t--
1

-J:J-l 
, I <> rj , 

~~,MA JC--S~-OR -It.~-- -u,EG 
"'I { I I : 'r '! I p+, rr QI ,i, 

I ~-~ t---r p. ;- ~- --~--~~ 
1-'~~P.I:'i.I;'1' ~' ... I' ,I' "I", ' '1""" I " .. ~- ' ___ L ---~-++ 

.,. ~ 4l: , , ,'" ' , , , j ',-, ,- , - , 'fl I'i II' ' 1+1 r ;;" I: 
,1 I I I ' j, I· ~t ~fl ,. 1 ~ 

"I P. #' - ,': I,' '" !-.! " , , TT' _-,I" ,: I ,-', , 

o ST N ~"";, : '; ! _ : , , .j!: : 
I "f • 1 of -

, I , I 'I 

- - : t • '1"""1 •• - r 
. ,i, I I' t! I" , ! I, i'l' 'II 1111' ,I _! _ : : I , I 

30 

r 
-I' 

... 1 

25 

20 

--H---' --- ---~-~~ ---:-ITU' I ' -i-~ 
-j:::j::,-!fit:tkl -:~~ t f~~I!jLb-r~'-'JL~~,:--:Lf!,cl",-, ':; I,-,-,,~ -"l'" ',;" i'~:tt~':il::I' , "Will" -, ,-W " 1 i~ , , • - I '-111' Iii IL I I, ;-"1 1 I-;! 

,I ".-! , .. -, ~ II -, r .. 1-. ,1,1 "I 8 I '! I I I I _I '_-1... 1, 1I11 l':· , 

, ~ '. I:lfl m~ ~if 8 

.11 ~ I :,;ii _ I i,: .. ' __ ,1, "I, '. i 15 II! 1'1 'I' -C/ 1 1 1 1 I i I : i' , 1 1 1 1 I 1 1\1 ' , : '~~ : ' , , '. I": I I ' , I' ' I 

10 LZ=I 1 64'1 D-rTTT[!=R=rq++p ~Tlr~::rlf~iT~~rTrr~rrll'-i~;:'~:': 
1 .. 1 i I I I 17r~i~I~'III~!I\I-"'11111 <J.!~~, 

rt ~T 1Tt t til! 
~ t-t I' t,i~ i I: ~ 
I I II, 

'Ii'l "I "1-,",l +,L 'H' <'If I II ,rl 

frLirl![ 
,111,111 

I . ~ - - -+----, - '~."--- [ - 'f,' "-.- ,t~ ""-'j"" ""', t, '. r -",""-t-, r~ -j" t, t i I=r=j=t=1 I t=8"PEEHtL-'=¥ttl t'J trLOtl~~!k{] rl 't~I'I-\t ~'I'~~!~'~~~'I"'il' " '" 'f'l' I ! I ! ! • ' !! i I \ i I:' I:!;: I,'!" ,(,' . ~ I j ,p ;. I ! i ~ i ; ! ! 5 ~!~ +--l-~I-~ -~--li:-~ It lh-I-f1: - j--l-lJI~j! e" ,i:?l~! 1:;:;- ~~:;U,L-l-.~ ~;.l:l L:! 1 Li ,LJJ1...Li_.! II 1 

3.0 
Pp 6.0 Bev 

15 

ZN-1565 

I 

0' 

c 
C'l 
!:d 
l' 
I 

VJ 
U'1 ..... 
*'" 



o 
<.0 

o v 

-7-

, i 

o 0 o Q) Q) 
o 
<.0 

o 
. .q-

UCRL-3514 

q 

-.D 
-.D 
Ll'l ...... 

I 

Z 
N 



i.... 

20 
~. 

6 

15 r:t:$ 

10 

5 

0° 
1.0 

...!2LA 

~ 

...6l.O.. 

3~ 

rrmmttmw~~~~~~~~~~~~illill~30 
+Iffi - H- rnr=~li-i-t-:il- -,-iTli1!tl- t+li-;tO'rw, , 
-, - + l-+ , 1'- +~ 11111 tti j ! :-1 l-lTii. Int+ -1-. _. 

+-t-4\,!\:",+-+---l-H-+++++1--++H-H--t--H-H---I-+I+ ' -- Tn; r~r!1;1i1111"tl;i - ,!-f-j---rr-r-f-h1 ~Hi I :t- j-t - iH ill!!iilhH 
I'\l\. __ LL ' Ul","i 'ii'.; 'I ·,[1 '" " J' f'" J "I L' mw 1'lilW 

II i""t ~~~" -(-:I I ; !-pr~HI t~~n+iltlll!tl,.tf,"I:! -R+ trrtt 1- -:~L~:U~-r':-11+ +F -:Hj Hrt Tl 
II J ~ \. '- r- , I I ;, I H-rrlh-q-rrfHH -1 l!t - j-h ,,,,,Hi -"'- tt riti I t if 

+++. I, 'jH!i:r'iii~1-i-1-!: -r--rttt-r- -~til --th it -lttu,'i+ 

" ,I, ltr1tili -tllitrrllmIf11l-Rittr~~F~ _ 'llthltt~I:~ttH:ttl~1 ~'1. fj~ 
H.L.L.Ltttt-HH_~-H-l-I-htt~ ,riTI-!' !e-t--!-- Til- -~!rf'II!"+!1 t'- -t 1--'- rP1t 'ttrl 'm' t "ttl T" ,-"I-"-I'+!- ',' ',-t') 'f, + Hl,--~ -,-n., ' r- -1-1 !, -t-I,qrH" I--i--k 1-, - , t-l-l !la,,' .:.,11,., 11 II,i ' .' I ,11m iii II I. ·111 

mt
ll'iti.-f-H:H!tlrlm' I,' :~' i: --~'1 it -,4.;..1" ~'-' 't : ~~!lLw.:l! rrtf" fI iH! -PH1~llL[I-j'!-fl -,ri ' -v\lJj' iii' I't 1'-1 c! - ·tt r H ,t 1f-l-' 

ii, I,}, f1r-P+tH jl,j H- f ~,-I rot : -!-rn +-;~ti8-'-H I f !Ih !-rnHiH! 
I it ttl- T~ ,ll'c+Lil ---j- to, i' ,-I '-r,-f-I--I-- l~~ - -,- '!'--'T T '11tH m 
fl II I!! I ,! 'lilTI I i I j 'I : II I II i I II III 

tlfrl11-f!WHiTDiirt tfll--! -~-t~-- ~ tEl ti-~lrml± IltllH.lrt~±l-*ii fHl-IWt +-+ttltttttl nH-+fl! "I'Tti+!;, _.1_ -- [I t-+n--I-H- [r [tHh ;;-lI-: 1~! il, 
T i-rHH11;-fhtt iljJ r l -, ftr--Iht -n -ttth I cj Ill! IHtI 6 

tHtHtH-ttttJl+H--~_t+++W-~I--,H +1- -I -I.HHtL~r~~tltlt~i - - ct lLrn'-lt+t 00'-'- mit L~W ttWWl1 

OO+-l=!=++n+flt ~ i-f-j- - r H -I 'I rr-·-j LH-I I l-fttL, - -FF -- Iff 1- --~ 1 . 'f] H' t c, 
, . ~L ~r!- HI! I,,J --r' -: : -I J, Ii, i-i- 1-1- -Hi Iii-~ ~i'-+J' '~IITI 

1 II II !II,' 11 II I111 1;1 ' ill I,ii ,II' 'i 15 
I-+N t'· H m~:-l-- -Pi H . .l.1-: Li!,I..L:!+\-l-JHii +tI- f i ~J8'· .l-1-f-;f hi!' fLi; cUr' u:1'.1 11 

I 11111~i----f---!+ -,.,.: ft-F'm' i!i~,HLfH-II!+rj-l-f, H-H+tf ·Il+~ Hll· :H,i ;!-H-f,~!+,i!-
- liT' .. ·It tJ ~1~lr!t Llit"jtl' -- LLI_LH '-' ,.I Ihl L 1- -[il 

.r-- rltH - tiltHH+p+ i-H+t fji - ~H+-JI-'~ t-H Ht! HHI-iifl i lith 

tls 20 

-l !Hi f I j-~I !! ~f: HH JIM m~lHli~ - l ~ ---I-~ n-
I i i-~I-I' ~~~j-tl r-md H~t.i~fl! I il~f 'i HI[ t! 1 III t ~ ..... 1 I ~ll .1_ -r' - - L -'J- H- . r H+ I f- j I - "1H 

-. Hoh-~"":j' j;:lt],_jLH,' il'l Ij- -IIII-!-II- ltl--i 1m I j~ 'tl-iil- I- I I-:It '-•..... "~t-t-c·t-'H-'- - -,- I- ,-- .. ~, - ,," 
!"r4. ' " \ .tI!I', I, I i 1 Ill' ill 1111110 mL fmtJ., l-l-' ~~~J'~l+~!li': +-!-,-L--fi! H-+t-lf li L

: [1'+ ~;lt fiL

rt
+- ± III mill - -, II ,..w .. >~ -lj I. ,_~_L - -'-'-'- --', --~I f-' , 1'1 '+1 m- m nt-!H 

t-j-iliit-· -~ 1,1,_ . .:J " ; ~~ +-1-:-:- AI: r J_jl, l'-~+ ~+-l~ .J1 L ~tt Ii 
i ,~Lj-t--;--!,rt ~'-i:r~~I\f:rr I-i+: :I'ti1h Hl+ i-H II 
',I-'ilil l'~ I, I,'I:"-;~ ",..;;..~8++·lir "I' !Jl' I't lL' "II 

t-H, ~~ '-I: 1:!~~~lJJ Ifm~.HtH-tS~~njl1i ,nHH-ilJ-Lj Ut-·~f'H +HWH--H 
H-ttttH-' --1--LL+IHrl!-Lni~tl'l!\:.;:r~I;!-F=r~r~·~!i -H-1+ tiff -'Hi tr II i;: '. '~i(, ~;::;!:::, I, - :';":1 :::: i ~I :::';1" II \ JI5 

ffitt±p.=II-LL~i'~ltttltjmllllil:i':t:r;:~::C~ T,:, ,rq~~ !111~Hf:ltll~f[+ UHa ---H-t+FI ,Ft','H-H-tt'-:-114, i',h,,";-:, :" • i,,~-t-iT jl-Ij n~! :t~illHr-t'n rfPL 11 tW-
.t'N-1t '1+ t tj-+: 'ftffil-'.J!t t+:: n:: j~ - :i' .;-t -r ±.ill i! I i tr!; j-j hhlt , 1 I-t 

il+"'ll~':llll!i I ;l"'TT'H'_! ,',. ,-:-~~--tI:ITi---;---rnl--'--il'l illilff, m r-t-irr, - Tilli! I I-TII[jtl ,';'::" :,' -,-': "-!1-l i'-i , 1i IiF'-rtr - 1- -1-J-J-I.~1-1+m 
'I--j"t"t-j'j":-I' -l-'Lr~!l! 'Iilil'l(' ,;i": '-;-I- i

' 'Jrl-1I",' "'1':+1 ilii -rri T II" "-H+!-lf~++I_~+I-#l-++++I1-I 
IT H:iillH~~ II!Q~rl i !;!'lll iii,::: ' 'i" ()151~1::f r j j iiTl ;rlIT~Ll:: - ~ H+~I-I-H+H 0° 

I] 

l"'!: 

f 

t--
I 

1lt2 

3.0 P. 4.0 5.0 6.0 Bev 
." 

1.5 2.0 

ZN-1567 

I 
00 

c::: 
n 
~ 
l' 

I 

W 
U1 
...... 
~ 

--....,., 



10. 

e.O 

3.0 

8ev 

1.0 

. 60 

1\ 
.30 

.10 

.06 

.03 

.01 

: 

I 

H 

I 

.01 

.. ~ 

·1 
I 

I 
I 

I I 

: 

I 
! 1 
I 

.03 .06 .10 

-9 - UCRL-3514 

, 

I , 

I 

1 I 

I 
, 
i ! 
i , 

! 
I 

I 

I • I 

" ! 

I 

.30 .60 1.0 3.0 6.0 Bev 

iZN-lS68 . 



-10- UCRL-3514 

Bev 

--- .- f--.-

.... :i 1_ ~ =~1,~~~,:: iF,~, -2~ i-:< ~~~-~ ~ 
~'--~---+~+-f---~-+~~~'~~~--~~~l'~;-~'~'-'4'~'I~'L'rt-~--~~~~------·--,-~,+-,--+--+--~--~·-t-~--r~~~ 

.,', ,', " .. , .... LJ.,J 
-0 --;-'- I I +~~: 

.01~~~~~~~~~~'·~·~~' .. ~';~,,·_:T~;T;~;~'~'~~~~~~~~~~ 
.01 .03 .06 .10 .30 .60 1.0 3.0 6.0 Bev 

~ ZN-1569 



o o 
CX) 

o 
CX) 

o 
(0 

o 
(0 

o v 

o 
v 

o 0 
C\J CD 0 

o 0 
C\J CD 0 

-11-

o 
CX) 

o 
CX) 

o 
(0 

o 
(0 

o v 

o v 

o 
C\J 

o 
C\J 

UCRL-3514 

o o 
o 
f'o 
l!' ,..... 

I 

Z 
N 



F -1-1 -h4-r~ I.JII 1 11111111111111111111111111111111111·11111111111111111111111111111111111111111111111111·1 UI Hfffffffllllllllllllllllllll135
1 

{t11l$111111111111111111111111111111111111111111111111111~1~11~I,M~I_lllllljllll30 

I 1 1 1-1 IllitmrRlllllllllllllllllllllllllllllllIlllllllllllllllllll1IIIiilmw~ntHlllmit1i~lllmlllllllllllrlllllrn25 

~II r1 11_IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~ijl~~~lllrlm.1111IIIIIIIflllll1 2o 
. . . . I I I I I I l?ffiHtift~ 111111111111111 f II f 1111 r II r 111111 fftttfflllllill fffTFFfFffFllllllllllllllllllllllllllllllllll1 mrm 8 

15P11.1£lliIIIIIIIIINttfil11_IWllllllllllllllllllllllllItlillllm1011111111001111111115 .-
N 

~ 
17 

17 
7' 

c;;;;p 

I 0 " ". '- 1 tift + I 10 
...... 1 i' , 'Ifiil L v .... ,... ~. " T 

L'" C!'~ T!tt-loMt-+-I+t++-+t-t+t-H++H+++H-t-H+I+t++t+1I+ttttt++++tI 
t--t--+--t--bl<+-t--j -'r' - ~ I.;:: Il. ·H-j++++1++t+~++I-++1++~IH+f+++*ttt++t-H+t+I 

f 
I ~ 

L ~ rtW, ~', "'7'1 F-- t- t-~P' '.1- ,mlV:u: "L1'r.;~ 1 .1" 

" 17 - I ~t -t Htilj, Httirn 5 5 
L / 1/ ·I~' +. _ It+++fNH-H+Ht:~ 1 •• " 

J Il"'." - . j '~ ,I . IJ' 'J ,,,, 1 • - -' lJ 
I t/

r

· . .L t-I-t--.-' ~..L _ I-I-: ~ 1)1 , ·+1 Jl ~ ,m"1V'Af( ::' . "X. . - I "ll , 
-, 1/ II 1....!-',!"'1 . i"r i " mY~ ,; ki1"' '. I . t .,. _ 

I 11.d I It -.1-' U - f f+-~ -I-LK' ',' 'll ri~Hlf:~ ,.Ln~, -I T _ '1 

' _l 1-' +-~~I . 1)+ l1" -.• ~~ r.~-~I, .• J~J ,m-I~~,"J~L( . -n~~ ml~.'"l~~I'-_,1Htr ~+' f . -.-tH-11 8-1- .~l~+++l-l+I+tl+l-J-l.UI-t.I.I 
/I ,I -r , 'r-+-,' iTT- +- "'" :r-t- H-r ' ."-I-fr- tll+ lf1'I-I~" ;"".VL~L ,j I I, I I I JJ. 00
:: ' - -f- ,L'I- "-j-i- t""it-l-r , 

c 
() 

0
0 :;0 

t" 
I 

l.N 
\JI 

1.0 1.5 2.0 3.0 Po 4.0 5.0 6.0 Bev 
.-

ZN-1571 ,.p.. 



1800 1800 

160 160 

\ 

140 140 

120 120 

8 -I 8 
100 II I 1IIIIIIIIIIIIIlliEEffiEE[ITrrq'HitlltITllilllllllllllnl,illlllilllllllll lilllDlllllliII'II'HEEEBll±lmHHH~I:lEEEErttrttf.lJ'!.8j1'~I'IIIt!lllllll1l!lllllllllm1IIIIIIltllll;!'EfE[]TmEB±£l±t!lllffiEEmBTttp!tijit!t1'11tlttttIHiIIUltlltlllllttlillil,wllIIllilllOO i:u_~_lJJJHi (1 I.W 11 1111!!I11I! iI'11!I11IH iii! ,hi III Ill' Il_lU .U::C .. 1 IT,~ 1,,111 !I!U !I!ITt. lit ulllti'I!M~uu. J.ll J.WHU llUUIl UIJ IW lUI 1111 Uilim III ~ 

80 

60 

40 

20 

0
0 

.01 .02 .04 o.? Po 
ZN-lS7,Z, 

80 .-
I..V 

60 

40 

20 

0° g 
~ 
l' 
I 

I..V 
U1 
>-' 
,p.. 



1.5 2.0 3.0 
Po 

4.0 5.0 

· 

6.0 Bev 

ZN-1573 

...... 
~ 

c:::: 
() 
~ 
t"' 
I 

VJ 
U1 
I-' 

~ 

.-' 



1800 

160 

140 

120 

8 

100 

80 

60 

40 

20 

0
0 

~Ol .. 02 .04 .07 0.1 0.2 0.4 
Po 

0.7 1.0 

-' . ~_.'-

2.0 

1800 

160 

1·40 

120 

8 

100 

80 

60 

40 

20 

00 

ZN:1574 

..... 
In 

c:: 
() 

~ 
t"' 
I 

LN 
In ..... 
~ 



-16- UCRL-3514 

o. 
0 It) 0 It) 

Q) It) 0 0 l!"l 
It) ", N N It) 0 r-. 

l!"\ ...... 
I 

Z 
N 

.. , , . 

I-:-~ : . 1.+-' . 

, ,---I I 

I I 

I:~ 
r-r[1 

c· . 

1\ 

I' It) 

~ 
. 

r\ 
1\ t-. 

1\ I--

I' 
~I\ I~" 
it 1\ .. I"- lu!) 

~ 

I' ~"'" 
I' 1'-1-0 . 0 . -

0lt) 0 It) 0 Q) 
It) 0 0

0 
ttl ttl N N -



o o 
CX) 

o 
(0 

o 
(0 

o 
V 

o 0 
C\I Q) 0 

o 0 
C\I Q) 0 

-17 -

o 
CX) 

o 
CX) 

o 
(0 

o 
(0 

o v 

o 
V 

o 
C\I 

o 
C\I 

UCRL-3514 

o 
... 0 

> 
CI) 

m 
q 

q 
v· 

C\I 
q 

q 



I I 

o 
rt) 

&0 
N 

, 
\-, 

-18 -

&0 -

I 

:-1-)- t--H 
, , 

I ' 

I I 

UCRL-3514 

o 

I I 

I I I 

I I 
i I 

\ 

........ 



o 
CD 

o 
~ 

o 
CD 

o 
~ 

o 0 
C\I cD 0 

o CD 0 
N 0 

o 
CD 

o 
CD 

-19 -

o 
CD 

o 
CD 

o 
~ 

o 
~ 

o 
C\I 

o 
C\I 

UCRL-3514 

o o 

q 

C\I 
q 

o 
o o 

0:> 
I-

.~ 
I 

Z 
N 

.. , 



3S0L 
I L f--+-- ]- -- , 11TL I qEd L_I I f' -I 1 1 j j I' -, , I I: ! I -, ... ' .. _i_L ._ _I ! :TrlT.!; i i";t -t-"j-n-, ·'·1"~ri·:·tt-ri"~·:·! ~I.l ... . 

_...._ --f- H- -lITr+j+lHLlii+trbtiUi!H~;! t!r-t'trt-HtrjCl rfll fll! jill tIWfiH-±h1ffiflf ' 35° 
c...- ,... ,tr ' ;+ ,-I-f IT! ,H ilHHH: i i~< --ii~~r::r111 TI-I IU 'fi II fl j 1111~ Tr~1 ~:H 

30,'" / - , ·~&l ffl#~ ii 1~1!~~j~~~tm~ f~i-.j!· ~l ~l~_!_: ~L~I_'_imi-Jj -'~:tl mtr 
J j j J J I I ii' -I 1-;, H-fll-:-,! I I iNn1 rll~f~ttYt-'¥ H'I4~~ - -- I r 

J i-W-W III I I, IJ]I WJU iWJ#]I!4lA-'" ,_ - Htltttl __ w4--u, il"'--I-f- _' ,tIll I [mllW IIITTTTTTI 30 

, I 

11111111111111111111111111_flliiH.Wt ~~~+1~~~~IIr1tII~H-.-
01"'" --,-~--j~''1-!_WH_ -LL'J.~t- '- _-

mmw¥H~llim 
++-+++-++111111111111111111 

-J 

t ~~ - ~f- - ltmmm~+_BffiI 
~~~HTrrH~~rrrr~*ffim#~**~15 

I I I It I I I I I I I I I H-H-l--I 1=l1mttH--t+~t++l:ttt+tfrltll-1;UU@+I#~UttttiillW ,t""""--"":Ioij f:-.lOtlJoH-t-t-t-+f--'f+t 

I I fflZFl:cTTI 
TITT _ ,. tlt1i""'~~~+ntJ' il~ LIII~; II I I 1 I Villi r=!=l=1= VI d+ _ _ YJ~+ ,:j~~1 : ~~-~ -~ ~ ~iil- t~L, It ' - t. 
"rtf ',Ih-i l'Tf 'N 'rtf -rl' t t . 10 

+-11 All 1 1 Y ~l=l=tttrtmji=ltjt~t~_p~t1t L - , 0, rl:~Plf!rH~---~{ t - ~ _ :~- -, r 
-, , l-t, I .. ', ~ni~ -tL - rJ1n' -- T' t --

I I t'l!!llii -r-tl! ~ : I 

-+ - -' L1_ -. ±l- Jh-i~t~ t!ff:[-ttJ -1 i L fR~~tH:f + [tp 
. , , . I I I I V IIIII H=WOOFli t-- -n~~t-, -jtr~~!~~r:;q{:mt-~rth-Jit:-~~rmf:irlHffdwn' 

, +i-Lfr!' 1= r -, I, WjTl1,Ii"i;L[!+ll:t++L~-+ +l\H H 1-1-~-tL+f~LL~joLlIJ-i' HPJ' 11 5 
~Tff 1~ --, 'Lrc+" I-' ',- t l"-Hl ,ITHllLr'_,·L.·--··J.L-+rt'I' "L1,.[' jl 1,1 llil 1 ff-}' -,-!---j-+-+fl-I-H-+ _L - - -1 - ,-L1'-'-I-dt"T -j T,+htj" +Hj-V i'-i!-','H-tI -L!H +1'·1 rl."lllrH·+!-lIJj i ,1 111 -I 

...!I --r -tot " °ll--n-·' 'ill·jl",-.'l.i!t"1c[.-+~-.-'-'- i --·tum LiliTH iihl T 

.~ , "510 f---- ~] •• ---l'~t+t 'ttlr- ~! t~l·IILi.~,it~if~t;j6.:!~-t,:::-~~~:j1+,',;-kf:~,'I,l ~,i:Lri.llll-ll!I!-I[,fl!J.:JitjJlij-t~rttfJ 
I-t-H-t-t-j -, -I-+I-I------Li-

f
-- 'I '1-,-,,---,-11 1

1 1,: !f:: II:', ':;-;'~;'-,-rJl-i iLPlli -I il-I'i IIIIJ'-Il j'I+" r~'I-t.i,IILJJIILl 0 
-- L __ -- -'----',-- ,---,',- - --" --, , -'-",I~',-, "i II -. -,. ,-_:i,_ -i-I'--'-- - '-- 1. -I 'Iii ,,'I 'I"~ i. It, -~,,- -,- 0 

I .. , I _ .' _ I I i I :' ,~: > ; L _ I I 1 I I I; , ,I :! i I I . i I Ii!!! l : I 

2.0 3.0 
Po 

4.0 5.0 6.0 Bev 

z.::'-L 1 t; 7q 

I 
N 
o 

c:: 
(J 
;:0 
t"' 
I 

uv 
lJ1 
...... 
0+>-



S.O 

Bev 

.so 
p. 

1-
H 

i-+·· . 

.03 

1'"-

f'IA : 

, , 

1 

.os .10 

. -21- UCRL-3514 

, 
; 

, 
, ,I 

I 
I 1 

I 1 

1.
1 i 

.30 .so 1.0 3.0 S.O Bev 

ZN-1580 



-22-

.03 .06 .10 .30 .60 
Po 

UCRL-3514 

, " 

It 
1+ 

If 

, 'I' I'; 
-i.-r-rrn-t1'lrnjl~'iiHi-rttiil"H'.l,1 +J+il+I-,·I-: 

; H -t-ti,;.;', -.Y.'T-t': ... 1 ": I-+-II+I-I+i-L. U~!",,·-h+1 ,,~ ii 
11"'"7' 

U:I -71-' ~l ' 

I ! 1-:-

1-,- ; 
11 

1.0 

I , 

1 

., 1 

, 
" 

, , i::: 1'-'-1-Jf 
i H-lI~~~ 1:£ I-:::!T i'i 

, , ' : v,-7 H\+i r! 1,-' 1-1-1-;.,1-. 
oil [J-t~~L ~~ p:;!I-~I=I:;.u 

I, 

'I: . 

'\-1'" 

-,-.,d~ 
, I=:,: I'::H -11 

!+iH-H i, 
i 1...:...1-( " 

i1: I-=T- -;:::I~' 
L ' 

:" ::1+1- -"',.~ 
: I, I I "'_P, 
. I ! I j I: ,t 

-'-,.., , I:J '~J 

1t~' '. '-;-, It. I$I=:'F '~:i' 
71+ " Tlt+ , ; h-i:;:.!:,' 
:nt " I':;'~ 

I 

, 

~~ ,'f;}:r01~1 -=: c;: 

'I±±; , q~N' 1+ h' 
, . I"! , 

I I , , , 

It 
, n 'i-, 1 

'I ': 

3.0 6.0 Bev 

ZN-1581 



UCRL-3514 

3.0 6.0 Bev 

ZN-1582 



.03 .06 .10 

-24-

-t, i 
+tT--!J 

" , 

.30 
Po 

UCRL-3S14 

• 

I 
r 

.60 1.0 3.0 6.0 Bev 

ZN-lS83 



6.0 

3.0 

Bev 

.30 

" -
, II. 

!I 
I 

-25- UCRL-3514 

1--

-: 
I~EJt', 

~il::::;=I:+:L ,; 

I i I I 

" I It" 

, " , 
" I 

! I 
I I 

! ! 

, 

, . 
1- . 

, , 1-: :; 
!:::-i:'I-: -: 

-i 1-:-
+1-. ,to, 
, III~ 

: 1 I ' H+H-l-+--t+++kl-+-Httt+Hti-l+HH---l"I~H= ~-+-HNJ-H-llPi++H++H-t-H+Htit-t+t+Htttt-HH:1 H -I ,'It H 

.10 mlilll"'IlIlIlIlIlIlIlIlIl"I!;; I: II :' . +"'--7--1-: 
I 

1 I' 

,- :~:I+ 

ill 
't 

.03 + 

I ' 
I 

I ' 

ZN-1584 



r 

3.0 

Bev 
. , 

_il· , 

-26-

, 1+ 

UCRL-3514 

1+ 
t 

H-I-t+++.t-H-I' ..JH- t+1---H-1-t H++-++-++++--H+H--I--I-I-tHH-I t--l+t+t++t+I-l-H-lt-+-t-+-IH+H-H-H-H-t+t+-t-H-H-I-IJ+.-1+++t+++H-I-I+++-+-t-+-Ic+1 
H-H+~~ffi#j~~~~ej'~E~~~~ME~~rrMlr n 

I 0
,,1-++++l-+f-j'-H++HI-f+i- I II 

• I -LH- 1-1-1,· 

I I 

I lH- f I : H 

l· I 
,-+:::t+ -

.03 

.1 

.06 

I I 

ITT 

.10 

I, 

1\1 

I H-t J 

I' 
, H-

-I , 

.30 
Po 

" 

, 
I 

II 

W. .~ -+ 

_L 

.60 1.0 

j' 
+ 

I +11 
tH ~l 

-t-. , , 

-f 

+ , -f 

-++ 

+ 
1-

3.0 6.0 Bev 

ZN-1585 

j 



This report was prepared as an account,of Government 
sponsored worko Neither the United States, nor the Com
mISSIon, nor any person acting on behalf of the Commission: 

Ao Makes any warranty or representation, expressed or 
implied, with respect to the accuracy, completeness, 

or usefulness of the information contained in this 
report, or that the use of any information, appa
ratus, method, or process disclosed in this report 
may not irifringe privately owned rights; or 

Bo Assumes any liabilities with respect to the use of, 
or for damages resulting from the use of any i~for
mation, ~pparatus, method, or process disclosed in 
this reporL 

As used in the above, "person acting on behalf, of the 
Commission" includes any employee or contractor of the Com
mission, or employee of such contractor, to the extent that 
such employee or contractor of the Commission, or employee 

of such contractor prepares" disseminates, or provides access 
to, any information pursuant to his employment or contract 
with the Commission, or his employment with such contractoro 


