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Ma ss Me a n 
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--------~~--~~M~e~V~) --~(~M~e~V~)--~c~T~(~c ~m~) ______ ~IG~e~V~)--~m~o~d~e----------------------- -

y 0, 1(1 s table 0 stable > ~~ 
v J =! O( <O. Z k e V ) s ta ble 0 stable ! o ! 
v: O(<Z . t Me V) O a. 

D ecays 

N 

e 
1 MeV 

Gene r al Ato mic and Nuclea r C on• t ants a 

= 6 . 02252 
~ l . 9979l5 
~ 4.80l98 
= 1. . 602 10 
:: 6 . 58 1.9 

= 1.05449 

x t O~~ mole - t \baud on Ac 12 = il l 
X t o . to em u c· 
X 10 

6 
uu = t.602tOx t o · 19 coulo mb 

~ !g:zz ;I!v uc 

x 10 · 27er1 a e c 

e; J = l 0, 5 tt006 s table 0. 000 stabl e t.00 1.t 596Zl ef'l fi e 

~------~--~·~.O~O~O~O~Ol~--------~(>~l~X~I~O-l ~l· y~)) __________ ~-----~•~~~·~.O~O~O~O~OO~O~l~7~l~m~e~c----~----~ k 
= 1..9732 
= 8.6t7 t 
= e 2/ flc 

X t o: ~! M e V em = 197. 32 MeV fer m i 
X t O M e V deg· 1 (Bo ltzma nn con•t.) 
~ 1/ 137, 0388 . 

~ ; J = ! 105. 6 59 Z, 199X10 - o • 0.0 11 e vv 100 )~0 _ 5 105 53 

~ = 1.00 t1 6 4 e t.±. ooz ~~o~ ~·.5~~tX~o4 ~~v l ~ ~ :~ )10-7 !g~ ;; 
~ e y (< 6 ) t. o · 9 1. 0 5 53 

±, 0 00003 ~c ">-" - 33 . 920 

"', • .---,.,.1-0.,...) - -,-3:;.9.-5-7-9-+-j • . Ot< 

• . Ot< !:~g~~ 
tr0 t · (a· )+ 134.97 5 

:t:,O H 

497. 8 7 

K Sh o r t t e o- ~ ... .. ~J 
K Long t <O") 

II 

"+ 

n 

Olt ) 

548. 6 
:t:0, 4 

9 38. Z56 f 
±0, 005 

939. 550 
::t: O.OOS 

11 t 5.58 
:t: O.tO 

t 189. 4 7 
:t:0 , 08 

t 192. 56 
:t:O. t t 

1197, 44 
:t:0,09 

131 4.7 
:t1 . 0 

132 1,2 
:t:0 . 2 

0(3/l') 16 74 
? ? :t3 

• 1,2933 
±.000 1 

:>-} ::::: 
:t.06 

.6. 5 
•.l 

Z. 6 08X10- * 0.0 1.9 ~ ~~ 
:t:, Ot 5, 5=3.5 
c: T =78 Z . 

c<;:;tT~Y~~~~±.z ,,, 
b 0. 89 x t o · 1b • o.ot8 

~~1 ~ 'z.~"'/x~o - 6 

SO,.o i<Sh o rt' 5 0 '1- KLoaa 

0.87X10·lU * 0,248 
:t: , 009, S= t. 3 
CT = 2, 6 1 

5.6 8X10 -o O, Z48 
:t:, 26 
CT "' 1703 

Z. 5 t x t o· 1V * 
±. 0 4, S= 1. 4 
CT = 7, 52 

o . s1ox to·lU 
:t:,Ot3 
CT = Z,-4 3 

< 1.ox t o-_
4 

CT<3X10 

t. 6sxto· 1 u • 
:t:,03, S=1 .4 
CT = 4.95 

1. ox t o-
1

u • 
:t: , 5, 5=1.3 
CT"' 8. 99 

1, 245 

t. 4 tl 

1.4 22 

1.4 34 

1, 728 

tr• ,..o ,..• 
"+,..-Tr. 
"''V 
:':-+ -• • y 
wowo 

·-~¥~ · 
+ -e e 

ne·v 
"!'·v 
1\.e " v 
n w· 'Y 

II•' 
pw 
~-~ 
I: e v 
I: - e + v 
I:+ ~ ·v 
1:-~ +v 
PI' -v 

1, 74x 1o ·lu 
::t-:,05 

1. 746 /\ 11' 
1\e."v 

CT "' 5.22 

1.sx1o· 1" 
:t , 5, CT = 4,5 

2.802 :Str 
11R 

( Z3 ,5 ± z . t. )" 
( tt .s ± . 4 >'
< z7.5 ±t. . a >1· 
( 37, 4 :t: 1.8 )'1. 
(. 153 :t: .OOi' )1• 
I< 0.3 l'lo • 3 
l ~ !· , :!g.5 

( t ,3 ::t: o. 6 ) t o : : 

: ~ : :! ~- 5 
I 3 1.4 •z.z l% 
( Z0. 5 * 3.5 )'fo 
( 2 1. 0 * 3.2 )'" 
( 22,4 :t: 1.8 )'fo 
( 4 . 6 * o. a )'" 
(< O.l Joi, 
( 0,1 .o. 1 )'/. 

. 
5= 1,3 . 
S=1. 5 

S= 1, t 

100 

tOO "/o 
c( 5. 4 5 h o- 3 

100 .,. 
(< . 5 )'lo 
I< . 6 l~· 
(< • 7 )'lo 
(< .6 )'!. 
(< • 7 ,, , 
I< . 6 l'lo 
(< .6 ),, 

100 
I z.s 
(< 5 
(< 1. 2 
(< Q3 
(< o. s 
I< 1 
("SO 
("'iO 

::t: 1, 8 

. 

Zt9 Z06 
u s l09 

93 139 
84 1.33 

Z53 216 
358 Zl9 
Zt 9 Z0 6 
Z 1.9 Z06 
228 Z09 
39l l38 
498 l 49 
2 81 ll5 
4 9 7 249 

54 9 274 
-41.4 258 
144 t 79 
135 174 
l6 9 l36 
4 13 Z58 
Z68 Z36 

3 8 tOO 
41 10 4 

177 1.6 3 
7Z 1.31 

11 6 189 
t tO 18 5 
25 1 2Z 5 
11 0 18 5 

73 7l 
144 20 2 
249 2 24 

77 75 

tt8 193 
2 51 Z30 
152 210 

81 79 
t 18 1.93 

64 135 
Z37 299 
3 76 323 
12 5 t 19 
1.1. 7 ttz 

20 6 4 
tz 4<1 

27 1 309 

66 
lO S 
Z4 l 
100 
1l8 
l3 

381 

U 1 
66 

13 9 
190 
303 
163 
1U 

70 
3l 7 

l 96 
H6 

'• 
a., Bohr 

O'Thomp•on 

= 0 . 51.1006 

~ 93 8.l 56 

Me V fc 2 :: t / t836 . tOm 

Me V/c 2 = 1836. 10 m e p = 6,721. m :t: 
1 • 

= 1..00 727663 m 1(where m 1 " t amu = TI mc 12 = 

= 931. 4 78 M e V/c 2) 

= e 2/ mec 2 = 2 . 81.777 fermi (1 fermi = t o- 13 em) 

= fl/ mec = re 11 - t = 3. 86 t.f4 X t0 "
11 

e m 

= fl2/ m ee 2 = re 11 -
2 = 0.52 9 167 A ( t A = to "

8 
e m ) 

=; 1r r e 
2 

. = 0. 665 i 6X 10 "
24 

cm
2 

= 0. 665 16 ba.rn 

= mee
4

/ 2fl
2

'"' m ec
2

11
2

/ 2 = i3.605H e V (Rydbe rsl 

Hydroaen - like atom. (non - r e l . , 1-1 :: r educed ma•• l 

E = ~ ; a = ~ ; :=:.) = a~ 2 
n Z(nfl)2 n= 1 1-1•e2 c r m • iiliC 

~B h = efl/ 2m c = 0. 57 88i7 X t 0 "
14

Me. V gaun"
1 

o r • - 1.8 . 1 
~nucl = e fl/ 2m p c = 3 . t 524 X 10 Me V J&UU t 

t ~ 1 {"' e / 2m c = 8 . 794 04 X t cfrad •ec"
1 

1•"• 8 
e y e ot ron e 3 . 1 - t 

= e / 2mp c = 4 . 7895 X tO r ad • • c 1au .. 

a natura l = w( fl/ m,:t:c)
2 

= 62. 768 mb 

Other Phy•ic al C on•tant • 

1 year = 3. i 536x 1.07 •1c (* 11' X10 7 u c) 
de nsity o f air = t .205 m g e m · ~at 20 • C) 

:~ ~:!::t~~i::l %!:t::itty : :~~7~~~~-~:~3g · 1 u c 2 

t c alorie = 4, i 84 joulee 
1 atmo•phe re = 1033. 2 1 c m ·2 
1 eV per p,article = H604 . 9• K (fr o m E " kT) 

Numerical Con•tante 

1 rad = 57 . 29578 de g • 
c 0 . 577Z 1. 6 
ln 2 = 0 . 69315 
ln t O = 2, 30259 

a Baaed m a in ly on E . R. Cohen a nd J . W. M. DuMon d , 
R e v. Mod. Phy• . 1:L 537 (1965). 

Magnetic 
moment 
(efl/2mpc ) 

z . 792763 
:t:.000030 

-1,91.31 48 
:t:,000066 

-0. 7 3 
±. t6 

l . 3 
•.6 

Decay Par arneteu t 

Mea.eured Derived 

-66 3± .022 
.73 ::t , 18 
.06 .a: , 19 

- . 960• .067 
t,00 8::t: . 037 

- ,Oi O::t: .04 3 

- . 33 ± , 10 

-,391±.032 

• (degree ) 6(de 1 ree. ) 

( 7>7 ) ' . 74 (-8>8 ) ' 

(1 80:t: 30 ) ' - 1 .. 0 ( Od5) ' 

I 6•8 l' .9 l (1H15)' 

The d e finition o f the•e qua.ntitie• h a • lollo.w• 

l Re(S *Pl ~ _ l lrn(S•P) . y " ISil - JpJl 
0 ~ 1 Sil + IPi l; -~z · IS I 2 +1 Pi l 

tan~ = ~. tan A==! · 
S =Sca le fa c tor=~ whe r e N ==n umbe r of e xperimenu. S • ho uld be == 1. If S> t, we hav e enlar~~: e d the e rror of the mean, 6x, i.e., 6x- S 6x. T h ia new conven 
tion, is »t i ll inade quAte, since if S > 1, the r e al unce r taint y is probably e·ven 1reater than S 6x. Se e text. 

a . Se-e notes on Sta b le P art icle s in te xt. b, See no t es t n data c Ard h s ttngs. c . The oretical value . See also data c ard luhnK • · 
1 ln decays with more tha n two bodies , P m ax ttl th e m ax1mum mom e ntum that a.ny pa r t1cle c an have. 

MU 8:1.3977 



::E 
0 
0 
w 
w 
0::: 
u. 
u. 
0 
(/) 
w 
w 
0::: 
<!> 
w 
0 

0 
c: 

0::: 

. fi: 
(\J 

X 

ui 
> 
_J 
w 
> w 
_J 

w 
u 
z 
w 
0 
u. z 
0 
u 

_J 

u 

Cl> 
> 
Cl> 
_J 

Cl> 
u 
c: 
Cl> 

"" ... 
c: 
0 
u 

(.;Lt:..,::>LH-uUtcOAN COI:.FF1Cfi:.NT5 ANO 5PHI:.RICAL HARMONIC5 ,J j ... 
Note : A .. ,r i a to -be understood over!:::::!!! coefficient : e.&·, for -1/ IS re.-.d -.Ji/ 15. Notatlon: 

M M ... 
12 X 1/2 r. h""""'T v 1° = J j. coa9 

2 X 1/2Jm 
ml ml 

o:n, ml Coe!licienta l+ l Z d l I 0 · 0 
1 Ji. .• 1/~ .:j~ Y·1 = - J;' ain8e 1 

-~~~ ;: ~ : ~ ~- : ~ ; 1 .. , 1/l 1 
1 1:' . :j~ !~~ - ~j~ S/ l 1/ l 

- I l - l / l 
,. 

0 If () l I 
+I + 1 l H/l H/l 

1 X 112_1l 
Y l '"' T. I co• 8 - ! , f' -!~' l/S l /5 5/l ) / l 

0 +1 /Z l /5 -l/5 - i /l - i / l 

:~;. :~ 1 liS . i+ ~-~ ;:~i ~~~ -~? 5/ l 1/l 

I+ I +I l I y l = - .J rr ••n 8 co• 8 e 

3/2 X 1/2 [1 
-1/l -1/ l 

1., _ , ~, 1/ l l/ l / l t / ~ ~:~ -:~~ 1j~ . !~ 5/ l 

0 t 1/Z l/l - I/ l / l -I / y l _ I ~1-S . l 
8 

li+ 
l 1 -Z +I l -S/ l 

~~- 0 - : ~; Z/ 3 1/ 1/ Z l -4 r. a!n e 
1 +1 l +I'll 1 " • I ._, , _, l I _.I ',;+.P _, ,, l l /3 -lf i -1/ l r.m ::~~ ;:~ ~ 1/4 1/ l I 

2 ~ l- 1 -1 / l I I 3/2 X 1 5/ 
l/4 -I / 0 0 

) l ' 5 5/l ~/ l J•l/z - 1/z 1/ l l / l 1 

+l H r +iJZ + 1, 1 +3/ Z +3/ l -1/l H / l 1/ l -1/ 
_, -I 

1" 0 1/ 1 l/ 1 l I r: 1 l 0 l/ 5 1/ S Sf l 1/l 1/l ~-~~ l -1 / l 1/ 4 1/ -~ +ltiZ/ J-1 / J ·+ I +1 + I + I Z +I i'/s-i/ S 1/ l •1/l + 1/ Z -1/ l d /l 1/ 4 - 1/ 

~ J' - 1 1/ 15 1/ l 1/ S r~l -1 1/ 10 l / 5 1/ l -1 l -1 / t •I 0 8/ IS i/ 6 -l/ 1 l l I 
~ :~ ~ . : :~ ~0 .!~ :~ -:~6 5/l 1/l i/ z ~ 0 d 6/ 15 - 1/ l 1/ IC 0 0 0 - 1/l -1/l -1 / l 

t) + I d -1 1/ S 1/ l 1/ I 

r~'- ' 
1/ 10 8/15 1/ 6 f' ' 0 1/l i /l l I 0 I 0 0 J / S 0 -l/ 5 J l I 

:\~i . ~ :j~o :~~;5 · :j~ 5/l 1/l 
ot~i !l .i/ l o o o -1 + 1 1/ 5 -1 /l 1/ I - I -I - I 1/l -3/l l ,_, 1/6 1/l 1/ 

~ I" - I 
6/ IS 1/l 1/ 1 ~ 1 -'~ ' _, ~~ ~ _;j ~ ~jil 0 0 l/ 1 0 - 1/ . -I 8/ I S- t / 6 -l/ 1( - J/ l 

- 1 + I 1/6 - 1/l 1/ - 1 -1 -l + I 1/ IS - 1/l l / 5 - l -l 1 - l l - 1 .t I I o _, I~ ' '/ l t ' - 1 
l/ 1 1/ .:1 yl-m z ( - t ) mY~• -1 c l -i f l -l 1/ l -l/ 
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STIRLING"i APPR O XIMAT ION 

..n:;;, (~I" < n ~ < .J""';n ti 1" (I t rin:-1 I 

Ga u •• 1anhke D••tr ibution• 

For n > . J but not n e c • •••nl y 1nte l,.al : 

r· , , [ , ] · )O X nt u.p • ~ dx s Z" n~ 0l:IH l:,( ~) 1 a.,(';/2 

0.1 
0.06 
0.04 
0.03 
0.02 

0.01 
0.006 
0.004 
0.003 
0.002 

0.00 I 
0.0006 
0.0004 
0.0003 
0.0002 
0.000 I I I I I I I I II I II I !Ill ) )II II "' I I I II i I !Il l II Ill 

I 3 4 5 6 10 
xz 

20 30 40 50 60 80 100 

Reb.ti on betw• • n •tand•rd dev iation 0 ;r,nd meiln 
d e V\il t \On Q; 

lal " •G l, a • 1.48 l 0 pro bable erro r. 

Odd • ii J il •n U ex c eedi na one a t .t.nd-.rd de v1 41.11 o n = l . l S: 1, 
two , l l : I. thr e e, ) 7 0 : I; four, 16,000: I ; 
fl\'e, 1, 7 00,000: 1 

MULT IPLE COULO MB 3C ATTE RING 

The r m • p r oJe Cte d .anale 8 d ue to mulhplr Cou lom b 
a ca tt e r ina (on l y) of a ~rt1 cle o f ch.a rae a , 
mome n t um P. vel?c 1t y V u 

8 : a ~ j L fl t c:lu,da•n• • 
proJ .- .,,.ut •l (r•d) 

L = Lenat h 1n • c•tte r e r : 
F o r L ) 1/ 10 L( u.d) c: u aener• ll y < 1/ 10. The 
dbu ibut aon o f 8 u no t t rul y G il u••a•n . The r m • 
pro jec ted d1•pl.acement yon t r-. ver• m a iln • b•o rber 
c f th ic kne• • L i • 

Yrma ~ L8projm 

RADIOAC TI VITY . 
I cu rae : l . 7 Y I 0 10 dul ntesr•ta o n • / •ec 

I R : 87. 8 eraa/ a il tr" S. 49 )f l07 "MeV/ J"" 

Fhuu: a (per c m l ) t o labtu.te I R m ..: •rbon: 

l X 10 7 nunam um aon um1 un1IY ' h•ra:rd JWrtlcl e • 
0 .9)( 109 pho t o n a o f I MeV eneray. 

(The•e !lu xe a ilre .t. ..: tua lly co rre c t t o wit hi n • 
fa c tor o f two fo r illl miltertlll a . ) 

Nat u r;r,l b.u k1r ound : 100 m1lo/year 

" T u ler.anc e " 100 m allif'em/ weel< f No t.- , I It ma y produc e 
"'P to 10 " K eno" (H equl villenc fo r man), depend 1n1 o n 
type o l rad1iltlon. ) 
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IG(Jp)Cn Mass Width Ml 

t-i=eatab. (:eV) (J:V) :t~~~!z 

M E S 0 N S, November 1966 

Partial Decay Modes 

Mode 

Frac-
tion 
('rol 

Q 
MeV 

548, 6 <0.01 
:1:0 , 4 

73 
21 

See Table S 

w(783) +'(I ) 

"'(958) 
o r x" 
I~ 

oc tot9J • .c• 1 

783.4 t 1.9 0.614 
:tO, 7* :tc1.5 :t,009 

S= t .8 

958.3 <4 0 . 918 
:t0,8 <.004 

1018. 6 4..0 1.039 
:t0.5 :1:t.O :t,004 

S=t.Z* 

"1(0+) _0. (0.)+. 10SO so 1. to 
:t.OS Sor.: ~ta ati~ra:e aea.tterina: 

!(t250) 

0(1285) "''{A) 

E(14l0) 

I ~n-..nn-_J " 12 1 
't»UUJ 

•"' (140) w(O-} 
11' 0 (135") 

•' (760) 

6(965) ?( l 

2._(1 ~~ 

~( 

1285 .. 
tS t4 
•16 

32 
•8 

76 
•9 

86 
•23 

1,57 
•.ts 

1,65 
:.t,04 

2.,03 
S , 1t 

Z.Z9 
:t. i3 

t.39.58 0.019 
134.98 0.018 

778 160 0.605 
(h) (b) ._ 124 

770 . 140 o. S93 
(h) (b) •• 108 

963. t 
:t4,l 

<5 0 . 927 
<.005 

• w-wo • 90 
w•.- seen (e) 
•'..,. 9. 7:to.a 
'ltn:utral < 1.5 

=:=:~ < ~.Otl:t:,003 
~ ~ < 0. t O 

~+";-y(inel,p 0 y) i~ : ~ S =1.
8* 

for upper limits aee footnote (f) 

K+K- 48 :t: 3 

~ J;.K-~0 (incl. p w) ~~ : l 
for upJ)er limits tee foo note (a) 

< 70 
> 30 

lara:e 
< • 

Z..3:t:0.6 

369 
504 
648 
234 
504 
182 
572 

tlt 
679 

lt 
23 

604 

780 
54 

975 
696 
258 

~%'.\r~nly wy(i003)w)only mode seen-!~~ 

··~ - not aeen. lS6 
K K+K K 50 :1:10 38 
wy{t.0 03}w 50 sto Z.84 
•w not seen 395 

ww 

·,K+K°K , 

"" 
See Ta.ble S 

•t + - 0 :·:-:•:-.. , 
, .. ... 

+ 

" " 

< 14 
> 60 
< 40 

not seen 

•tOO 
< 0 . 2 
< 0.6 
< 0.4 

< 0.8 

. 006S ~: ~~~ 
0033 +. 0016 

' •. 0007 

6'*' - 1 c haraed+ne utral(a) a: 60 
6* - ~3 charaed+Deutra.l(a)• 40 

tlH 
518 
128 
417 

480 
206 
199 
619 

71 

759 

549 

Wy( l 003) 

- KK 

1003 70 1,006 K*K 0 
la. rae It 

315 .:tiS :~::.057 1'1 w aee note in data li1tina• 
may &lao be interpreted as due to larre aeatterinalenath 

328 
366 
380 
199 
366 
392 
377 

232 
458 

125 
107 
46t 

507 
167 

6tt 
547 
381 

304 

356 

157 
338 
462 

744 
570 
294 
522 

353 
243 
238 
367 

t35 

380 

36 5 

75 
333 

At(t080) •tOO 181 245 
< 0.2.5,G;;(-t )l t l forbids thb (Eq. 5 

unresolved mixture of resonance and 
"Deck effect" 

< 1.S 391 385 
< 1.5 -19 

B(iZtO) P<Al t•ct-+1~ 1.zoa 
? - ??...... :ttl 

t t9 1.46 
:tZ4 * :t.U 
5=1.6 

A2(1300) 

w(t640) 
- 3W 

•!2 l 

w(A) 
7 

1306 
•8 • 

5=2. 6 

1640 
HO 

81 1,70 
±8 • :t. t t 
S= t . 4 

iOO 
•20 

2.69 
:t, 16 

p C{6SO) p (V ) t:_}V)- * 1637 150 2.68 
a-zw 5=1.. 4- :tl3 ±50 .:t.l4 
~Rz.", bUmps augae•t more atructure inthi• pea.k 

Sit9'30)?(V) ;o 1+( l t 929 ~35 3. 72 
x- ? (e) ? :~::14 ".07 

T(llOO) ?( ) 
x· 

u (ll80) 
x· 

K (494) 
K' (498) 

K (890) 

'It l ~ t 

2.195 
•15 

ZJ82 
•24 

493.78 
497. 7 

< i) 

< 30 

4,82 
40.03 

5.67 
..s:.07 

0.244 
0.2.48 

~ 8!~:: 1i:~ • ~:b~: 
IC (7ZS)§ im

0
-m = 3,5:tt,8 S =t .z• J S = t. t 

Kv(t080~ :1: .._.. 
K 0 (t2")! K(A) ~(A) q20 80 1.742 
'KA ? ? :ttO :tlO :t.106 

Ky{1420) 

'S(1800) K (A) 

m and rv~luea t&ken from She n+ . Appre
ciable dilicrepancit:a with othe r e xper
iments. See note i nd~ta.liatings. 

:.f!..!A) 1789 
.. o 

80 
•20 

J.ZO 
:1:, t4 

w• .. 
KK 
4• 

•• .. 
KK 

•100 
< 30 
< 2 
<50 
< .5 

93 *' 3.8:t1.3 

"" "'. 
z. 9•2.4 s= t. 5* 

< 1.5 
w•w-w0 (excl. p11) < 17 

3• 
(pw 
I !w 

KR 

appears dom inant 

< ·~I 
< 40 

Zw observed 

::. ~ probably observed 

t c harged } ~ ~ 
3 charaed ~ ";; 
>3 c harged + !: 

1 eha.rged } • ~ 
3 charged ~ ';; 
>3 charged .f !: 
t charged 
3 charged 
>3 charged 

Se e Table S 

Kw 
Kww 

30 uo 
45 :tiS 
2.5 :1:10 

•100 
< 0.2 

~P" j o"'erlap larae 

Kw probably seen ,< tO 
Kw < 30 
Kl'! < 10 

~~- ~! : : } 
Kp 9 & 5 
Kw 1. 0:&1 .7 
1<>1 2.1>3. 0 

Kl 
K • 
Ky(t4l0)ll" 
Kp 
Remai.nina: K•w 
Kw 

<tO 
35 * t2. 

8 • 5 
7 • 5 

40 *iS 
tO * l 

S =Z. Z*t 

§ The followina: bumps, excluded above, are llated a m ona the data c ards : 
u (41 0) , . <(700), H(975l, K 0 1<o( l440~and pp(t4t0), a,.R 1,R 3(• 1700), <(725) 
Ky(i080), K0 (t2t5), K!/z (H75). K 

1
(t2 70). 

• Quoted error i nclude s acale factor S = j xz /(N- 1). See footnote to TableS, 
Footnotes continued in right margin. 

291 
941 
232 
662 

6 
408 
314 
618 
208 
892 

tZ3S 
746 
251 
644 

1358 
1079 

599 

259 
119 

2$8 
63 
39 

687 
218 

778 
379 
158 
t34 
368 

tt56 
762 
143 
532 

t02t 
508 

339 
594 
358 
528 
137 

.417 
425 
527 
276 
616 

192 
636 
319 
652 

807 
758 
60S 

288 
216 

338 
198 
155 
558 
405 

6t0 
407 
319 
293 
475 

819 
664 
315 
630 
BOt 
616 

z "· me 
ain8 • ~ 

e • 

I co·) 

K 

0.033 
• •O.OOt 

10.4° 

Nonete 
CP• +t 

~~·) 

I 

• 

D 

I 
E? 

!' 

•v 

i 
! 

9Z8.4 U91 . : 1444.3 
(tl•3.o •n. .o6.9 

0.414 O. B O.Z9 
(t)•O.Otl •O.IO •o.06 

•o.to Z9.7o ll.4o 

MUB4.3978 



Particle or 
reaona.nee 

p 
n 

NCI~ZS) 

NC15?0) 

NC1670j 

NC1688) 

N 1 (1700)c 

NCZ190) 

NCZ650) 

~pit 

~ 013 

~Fts 

Beam w.K 
CBeV) 
CBeV/c ) 

Tz0,4)1fp 
pzO,.S.S 

Tz1,94 
p • Z.07 

T•4.Z6 
••4.40 

4Ctl36) . 3/ZC3/Z+) P
33 T•O. 195 

p•0.304 
m 0 ~ m++ .. 0,4S•O.BS 

4(1670) 

8 A R Y 0 N S • January 1967 

M&eo 
CMeV) 

938.3 
939.6 

Z190 

Z650 
HO 

3030 

I' 
(Me V) 

~zoo 

105 

130 

140 

110 

HO 

zoo 

~1oo 

400 

C++l tl36.0 IZO 
t0,6 :tZ 

m. • m++ : 7.9s6 .8 

0.880 
0.883 

1.96 
*O.Z8 

Z.33 
*0.16 

Z.46 
*O. ZO 

z. 79 
.0,2.3 

Z.85 
*0.19 

Z.89 
*0.41 

4.80 
*0.~4 

7,02 
00.80 

9.18 
H . l.i 

1.53 
00. 15 

Partial decay mode a 

Fraction 0 
Modo CT!I CMeV) 

See Table S 

N• 70 3U 

N• 6~ 447 
N11W 35 308 
[4Ctl36)w) 0 (~ ZO) 149 

N• 
N .. 
[ 4CtZ36)w)• 
hK 
N" 
N• 
N .. 
(4Ctl36)w) 0 

hK 
N" 

N• 
hK 

N• 
hK 

~ 30 49Z 
~ 70 8Z 

40 59Z 
dominant a 4 .S 3 

[ ? I ZH 
small 57 
ama.ll 18Z 

do~uot~ ~~~ 
( ?) liZ 

small 75 
amall ZOO 

100 6U 

30 1HZ 
? 577 

7 1572. 
? ton 

o. 7 197Z 

100 158 0 18 

p or Pr!ax 
CMeV/c) 

367 

460 
414 
ll9 
491 
HZ 

560 
5Z6 
357 
zoo 
368 

57Z 538 
37Z 
ZH 
388 
580 

888 
710 

1154 
tOZZ 

U77 

lH 
89 

4(19iO) 3/ZC7/Z+) T•1.35 19ZO ZOO 3.69 N• 50 842 7ZZ 
--------~~~~------~·~·~1~.4~8~--------------------·_:*0~.3~8~--~~~K'-----~'"'een 2.2.9 4l1 

.... z 
Cmb) . 

36.3 

B.Z 

Z0. 3 

15.6 

14.9 

14.5 

6.21 

3.67 

Z.62 

91.9 

15.6 

9.37 

4.66 4CZ4ZO) 3/ZCit/Z+)b T•Z.St Z4Z3 ~z75 5.87 N• 10 1345 10Z4 
--------~~~~~~-~~-----~·~·~Z~.6~5~----~·t~0~------------~*0~·~6~7--~~~K~--------~·-----7~3~Z--. __ ~8~30~-------
4CZ850) 3/ZCIS/Z+)b T•3. 71 Z850 -300 8.1Z N• 3 1 77Z tZ66 3. 05 

......._. p•l.I.S :ttl :t:0, 86 

3/ZC19/Z+)b T•4.94 3llO 440 10. 4 0 .6 ltSZ 14 75 l.Zt 

-======~=~============~·=·=5=.0=8==t=====================·=·=·4=======================================;= 
_z0 C1865)

0 
..,.oc 7 I p•t. t5 K+p 1863 150 3, 47 NK 55 4ll 579 14.'6 

h OCt/Z I 
~ 

p•O.l9Z 

1115.6 

1405 

1518.8 
:ti,.S 

35 

*9'.Z8 Ill J • t/Z) 

t.Z4 See Ta.ble S 

1.97 
00.05 

Z, lt 
oo.oz 

100 68 HZ 

81 Z35 
t8Z Z58 
IZ4 ZSI 

83.6 

Z8, 5 
A'Ct670)~ OCI/Z-) p•O. 74 1670 18 2.19 AN.!! 6 66 

* 
*0.03 R zll 410 

Yo .... ,,700) 0(3/z-, p • 0.8o noo •o 2. 89 NR zo z63 .3. 

y* 
I 

Z5.0 

--------~H~~--------------------~·•~o~-----·~•~o~--~·~o~.0~7----=~=·~------~·e~·~·,--~3~63~-----•~•~•---------
AC18ZOI 015/Z+) pot.06 1819. 5 83 3.31 NK 70 38Z 541 16.5 

AC2100) 

ACll40) 

~Cil85) 

~(1770) 

~ •3 . 5 :t: 8 *0 . 15 I:w 11 4t5 l SOl 

01 ? I .... 

p•1.68 

p-2.21 

2.100 

Zl40 
•20 

c +)1189.5 

l~l!m:~ 

p•I.7Z 1660 

t 60 

105 

4.41 
•0. 34 

5.48 
*O.Z5 

1. 41 
1.42. 
1.43 

C+)l7•3 1. 9Z 
S•Z,t• *0. 05 

C-ll8 ... S•3.7" 

50 2. 76 
*0.08 

Larce contr&diction• amona m•••ured. bra.nchl.n& ratio a. 

p-0.95 1768 
•4 

Szt,s• 

89 3. tl 
ztz •o. t6 
ll•z.o• 

I:(138S)1t 18 2.95 36 2. 
A" ~ I 155 349 

Z9 663 H8 
763 699 

NR' 10 903 
uen ina(totall L. it J =- 9 / l. 

See Table S 

91•3 130 
9•3 48 

S•t. t• 

907 

Z08 
117 

t\(U05)w larae 115 197 
I:w ? Jll 379 
.... ? 405 439 
NR amall lll 400 

NK 49 llt 498 
t.,w 17 S17 51.0 
A(1520)• 19 11 0 19Z 
Z:(1385)w tl Hl 3tS 
%:'1 l. l7 14:3 

8,68 

5.9l 

Z9.9 

19.4. 

-----~~-----.---------------------------------------------=~=·~----~<~.~·---~·~3~·------··~b~3~-------
~C1910)0 1(5/2+) p-1 , 25 1910 60 3.65 NK 8 473 biZ tz . 9 

~(ZOJ5) 

M UO •O,lt 1\.w 10 655 619 

p c t,Sl 2035 
•15 

lbO 4,14 
*O.ll 

~. 3 573 568 

NK 1b 598 703 
Au .!'i 784 703 

9.83 
----~--------------------------·--------------------------~~=·~------~··~·,~·--~6~2~8 ______ ~6~55~-------
~12260)0 I( ? ) p-2.06 2260 180 5.11 NR' 14 R21 8" 

t-4 :tZO *0,41 IUD inq(tot&U l. it J =9/?, 

1/2(1/Zt) (O)tl14.7 1.73 See 'l'•bie S 
.,_____. < -H3lt.2 t. 75 

1/2(3/2+) (0)1528.901 . 1 7. l l.H 
~ (·)1533,8•1.9 :t:t.7 *(),01 

t /ZC ? I 1815 
1--C •3 

3.Z9 
ZO,Ol 

100 69 

AK ~ 65 tot 
:=:w ... to J54 

6,6b 

145 

! _ zil930) 

Bra.nchina ratio• poorly known 

~( 7) 19ll 
. •t6 

140 
•35 

3. 74 
•O.l1 

:::ww ... l 5 .!t.S 
(:S(t530I•I0 ( ~ zo) 145 

•••n 
seen 

4?Z 
3ZO 

391 
409 
!51 
.!l9 

501 
504 

O(l/2'1 1674 l.80 See Table S 

I •" 
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Poss1bly question able s t a tes ate dashed. 

Ver t ical bar s : f ( m2) ; 2 mf "' f ull width 

H or~zo n t o l ba rs subd ivided proport ional to bronchi n9 fr actions. 
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Speci.&l Rel.&tlvity 

Notation. 1-vector in c. m. p " (w, PI ; i.n l.&b p" (W, i!J, T" w-m. 
Solid - a.nale element dw: Z•d coa 9; dO z l11d coae. 

pl " wl- pZ :: ml u .~on inv.&ria.nt. Croaa aec t ion 0 U anv.l.ria.nt. 

!.A•r<Jnt& Tr&na!ormation 

If 0 and a &re ri\e&aured with 
P• .. - l'[ V 0 0 

1 
Px (' w) / V -~ o o) (w) reapect to the tra.na!orm.l.tlon <t.Xll 

p OOIO • P \ p: \ 0 0 0 1 ·, p: !! " ta.n 9 = pain e 
Px - '1 W -t 't Pcoa e 

U p&rticle t ia beam, l u t&raet, (Wz• ifz.l" l~z..O) and 

y .. IW1 •mz.l/•./i, j • YiJ =] P1 ] / •ii , IP1 1,.1Pzl='imz"'li51 lmz/.,.l. 

For m 1 = mz• 't • t + TtfZm 1• 

lnv&sa&nta. Not•tion : t t l - t• + l' . 

a" (p1 + Pzlz-= m~ + m~ + l(w 1wl- P1 • Pzl 

t " (p'
1

- Pill" m~ t m'
1
l- l(wiw'i - i\ · P\1 . (i "' t,Z) 

u • (p't-Pz.ll"IP'z-Ptll l l z l 

GenerAl re1.&tlon: • t t + u" m 1 t m•1 t m 2 t m'z • 

ln l.&b •y•tem P2 " (m
2
,0), .&ndwratans w = m + T 

a= m/ + m/ t zw1 m 2 = (m 1 t mzlz + ZT 1ml 

t = m/ + m•f- zw•
2

m 2 = tm 2 - m' zl l- lT'z."'z 

In c.m. •v•tem dt " + z.]Pil IP; I d co•" 

For el••tic ac•tterin& (m 1 = m •1 , "'z.:: m'zl• (1) an c. m. •impli!aea to 

t} _z. · - z. { ainlB/l 
z - lp (1 ; COl 8) " - ofop l 

U COl 8/l 

For elaatic IC&tterins. uainJ (1,1Ab), (1, ell. &nd (l), 

zP/mz. l (•) T'z. =. - ,-- ain I (useful !or cdcu.l.&tinJ 6-r.&y eneraaea) . 

Two-Body St.&tu Enn&iu .&nd momenta in c . m . 

w, . ' ' • + mt -ml 

'" 
P1l " Pf" -}.- { a-(m1 .. mzlll ( •-lm1 · mz.lll. 

1- and 4 - Bod.y St.~otu . Let m~j = (pi+ pj)z , etc., then 

1: m~. = l:m~ + m 2
tll = c onat, (i,j = t ,l,l) (!ollowa !rom (6) ). 

j < j IJ ; l 

:: Zl: m i + m tz.l•"' conat.} . 
z _ z z " (I,J,k "' l,l, ], 4.) ,Jo. "'ijk- l:mi tlm tZH conat. 

R , lnvari.&nt Volume i nn -Body Momentum Spac;e 

l- P'd IDldw 
A uae{ul invariAnt ia j d

4
p 6(pz- m

2
) = ~ " ~ "' 11PJdwdw. 

(I) 

(l) 

(l) 

(4) 

(5) 

(b) 

(l,l.&b) 

(1,1.&b) 

(1, ern) 

(1,el) 

(7) 

(8) 

(9) 

(tO) 

Rz " "IP1 1/ ··fi. R 1 =•
2 

}dw1dw 2 = 1•2/4•Jjdm 1 ~ dm2 ~ (ulinac.m. quant i ties) 

Recurrence Rel&tion !or Factorin& Rn (aee e. J•, Haaedorn, p. 91a) 

Wrate N- l,l, .. , k, k + 1, · · · n 

N - K, k + t, • • • n 

L I, '· ... k 
Crou Sectlon (or Decay Rate} 

(Rn) 1 then l. 

(Rn-k+tl 1 Rn" J dMK ~Rn-i+t 
(Rk) 

For t t l - n pArticle• (or t - n particlea) 

oF %j M il. Rn (orrw 1 =]MIZ.Rn) 

where M i1 a.n invanant matrix element. 

F i a (...,ller'•) invuia.n.: flux !a~or, Fl" (PtPzll - m 1Zmf ._ _ __ 

1n every ayatem where p1 .&nd Pz are collinear. F " w 1wz.Jv 1 • vl.] (v " p/w t. 

Up.~.rt ic le t i• beam, lutaraet (P'z = 0), F: ] i51 l ml. = IP1 1··{; (d. (Z)). 

The rate(:: number per urut 4 -damenuonal volume d 4 r a: dtd
1r') ia 

d
4

N/ d
4

r "o P1 Pzl;1 - ;'2 j, p
1 

=volume den uty of p&ruclu (i = t ,l). 

a . R. HaJedorn, Rel.~ohvutic Kinematica, (W. A. BenJaman , New York, t'i•4) , 

C. M. E neray and Momentum va Beam Momentum of e. ,., K , or p on p 

lldll " rnpdE = mpvbeam,lab dp'" mpdp 

PILUI --INVAIUANT JIIAS s-- ----PICNSJ---- PILA&I ---lfrrrtVAti:IANT MASS-- ------P ICJ~~SI -----
PIEVIC I INEYI IN£ VIC I IWIEVIC 1 , IMEYJ flltEY/0 .. .. Kp pp .. .. Kp PP .. .. Kp pp .. •P Kp pp 

0 qn 1ou 1432 t877 0 0 0 0 .... 11171 1881 1417 2214 701 6 90 664 591 
20 458 1074 1432 1871 20 11 ll 10 1420 18113 U'IJI 1U6 2226 700 704 671 599 
40 lf71 1083 1<411 181'7 " 

,. 26 20 1440 1843 1901 1 41f5 2Z)) 714 711 677 605 
60 91f6 ton 1434 1 en •• S2 }9 )0 1460 1903 llfll 2004 2240 no 111 654 612 
00 1015 tO'f6 1416 1 ne 74 •• S2 40 1480 1'f12 1921 2013 2241' ,. 121 690 ... 

TIP I I • PUB - 51f "'f y Til' I) • PUB - 133 ~V 
100 10)3 1105 14.)'9 18H 91 .. •• so ISOO 1922 1930 2022 2254 132 129 696 624 
120 1051 1116 1441 1880 107 101 10 60 1520 11f32 1940 2011 2261 "' 7lS 702 .,. 
140 l061f 1127 1445 1881 12 3 117 91 10 1'540 1942 19'50 204 2268 744 141 109 6)1 
160 10S7 11)4 1444 181'11 1HI 132 104 00 1'560 14'51 1'f59 204flll 227'5 150 141 715 64) 

100 1104 1152 1453 181115 1'53 14,7 116 90 1580 U61 1969 2 057 221!12 156 15} 121 650 
TCPI ·1 • PUB - 92 "EV TIP I I • PUll - . 133 ME 'I 

200 llZl 1165 14'57 11!187 167 161 121f 99 1600 tno t971!1 2065 2zeq 762 159 727 656 
220 llll U78 1462 1889 182 175 141 10'f 1620 141110 l911fl 2074 221f6 160 765 71) 662 
240 1154 1192 14611 18'f2 195 11!19 1'51 1)9 1640 l'fS'(I 19'(17 208) 2304, 71} 170 119 660 
260 1170 1206 1414 1 f!c;4 209 202 166 129 1660 1949 2006 2091 2111 719 176 145 614 
200 11S6 1219 1411C 1897 222 215 111!1 ll8 1680 2008 2016 2100 2318 705 102 15! 600 

TIPII • PUB - 107 I'EY TIPI I • PLU - 134 NEY 
300 1201 1233 148ft 1900 214 228 189 \48 1100 2018 2025 2109 2125 791 100 156 606 
)20 1211 1247 }4Cj1 1901 247 241 201 1'58 1720 2021 2034 2111 2 n2 706 19} 762 692 
140 1232 1261 1 '500 1906 259 253 213 167 1740 2036 2041 2126 2134 002 199 168 690 
)60 lHl 1274 1'5C7 1'(110 271 265 224 1 T7 1760 2045 2053 2134 2346 001 oos 174 104 
300 1"262 128S 151<4 191) 282 277 235 186 1180 2054 2062 2143 2)'5) 013 010 179 110 

TIPII • PUB- 115 "':Y TIPII • PLAB- 134 llfEV 
400 1271 1302 1'522 1'(117 244 288 24,7 196 1800 2064 2011 2151 216C ... 016 105 116 
420 121f2 1315 1'530 1~21 305 300 25S 205 U20 2071 201110 2151f 2)67 S24 021 191 121 
440 1106 1329 1'531!1 1'(125 316 311 268 214 11!1<40 20 82 zo8c; 2UB 2374 829 '" 796 121 
460 1320 1342 1546 192'0 327 122 279 224 1860 201fl 2098 21 H 2381 0)5 032 002 "' ... 1})'5 13'56 15'54 }'(I)] n 1 332 2'fO 211 1880 2100 2107 211!14 2388 .. 6 031 000 139 

TIPJ 1 • PlAB- 120 ~y TIPI I • PU!I - 134 ~y 
soo 1149 1369 lSU 1938 34 e 143 1 oo 2 •2 1900 2108 2115 2191 2llf5 ... ,., 01) 1 .. 
520 1362 l38l 1572 1 943 )58 353 310 251 1•2o 2117 ll24 2201 2402 .. 1 ... ... 150 
540 1376 1395 1580 1947 lU 363 321 260 1940 2126 2111 2209 2401f .. 6 '" 024 156 
560 1390 1401!1 1589 1'(152 378 173 311 26'f 1960 213'5 2142 2117 2<416 061 .. 9 029 161 
500 1401 1421 U'f!l 1"157 3811 ]8) 141 278 1'f80 2144 2150 2226 2423 061 064 U5 161 

TIP I I • PUS - 123 MY HPJ I • PU8 - 135 MEV 
600 l416 1434 1607 1962 )'f7 393 350 21!17 2000 2153 2159 2214 2430 012 069 140 172 
620 1410 1446 1616 1967 407 402 360 296 2020 2161 216S 2242 2437 on 814 045 170 
640 1443 1459 1625 l 'fl) 416 412 310 104 2040 2170 2176 2250 2444 002 019 '" 10> 
660 1456 14 72 1634 1978 425 421 319 313 2060 2171f 2185 22'58 l4Sl 087 oos ... 109 
600 14U 1484 1644 1 q14 4)4 410 388 122 2080 21157 2l'f<4 22t6 2458 092 090 061 194 

TIP I I • PUB- 125 ftlfV TIPIJ • PU8- llS NEY 
700 1481 1496 165) 198'f 443 419 197 no llOO 2196 2202 1274 2465 091 095 066 199 
120 14t4 1509 1662 194JS 4~2 44111 406 )39 2120 2204 2211 2282 2472 902 900 '" •o5 
140 1506 1521 1611 2001 461 457 ..,n 147 2140 2lll 2219 221f0 24lq 901 9M 017 010 
160 151'1 lSH 16S1 2007 470 465 4,24 15'5 2160 2221 2227 2298 2486 912 910 002 '" 100 1531 154'5 1690 2011 478 <474 413 364 2180 2230 2216 2306 2493 911 915 001 021 

TtPII • PLAB- 127 JIIEY TfPII • PLAB - l35 JIIEV 
000 1543 155l 169t 2019 486 482 442 312 2200 2238 2244 2314 2 500 922 920 092 026 
020 1'555 1569 1709 2025 495 41f0 450 380 2220 2246 2253 2322 2507 921 925 091 031 ... 1567 15110 1718 2031 ~3 49'f 4'5'f li!IB 2240 2255 22U 2HO 2 514 912 9)0 902 0)6 
060 1579 15q2 112e 2011 511 507 467 )ttl 2260 2263 2269 2338 2520 9}1 9H 901 041 
000 1591 1604 1717 2043 519 515 475 404 2280 2271 2277 2346 2527 .. 2 9}9 912 046 

TfPII • PUR - 129 MY TIPI I • PUB - 135 MV ... 1601 IUS 1147 204'i 521 523 481 412 2300 2280 2286 2151 2 514 .. 1 944 911 .. 2 
.,0 1615 1627 1756 2056 5}5 Sl1 4,42 4 20 lllO 22811 2294 2361 2 541 .. 1 ... 922 051 

••• 1626 l63S 1765 2062 542 '538 500 428 2340 2296 2302 236'f 2 548 956 954 921 062 
960 l6)S 1649 1715 2069 55 0 546 508 41'5 2360 2304 2)10 1117 25'5'5 961 959 932 067 
900 it~41f 1661 1184 2075 558 554 515 441 2310 2112 2318 2384 2561 966 96) 9)7 '" T!Pt I • PUB - 130 ~'I HPJ I • PUS- 135 JIIEV 

1000 1660 H•72 1794 2082 S65 561 523 451 2400 2320 2326 2llf2 25U '770 960 941 011 
1020 16 72 1683 1801 2 088 511 569 531 4'58 2420 2)28 2334 2400 2575 975 911 946 002 
1040 1683 l61f4 1812 20'f5 580 576 538 466 2440 2H6 2HZ 2407 2'582 980 911 951 001 
1060 1694 1705 1822 2102 51!17 581 546 4,1J 2460 2144 2350 2415 2589 904 902 956 092 
1080 1105 1716 1811 2108 Sif4 5'fl 553 481 2480 2152 23'58 242) 25'(15 909 ., 960 097 

TIPII • PUB - ll1 JIWV TIPII • PL.\ll- 1)6 ~V 
llOO 1716 nze 1840 2115 601 598 561 488 2>00 2160 23H 2410 2602 .. 4 991 965 901 
1120 1727 1737 18'50 2ll2 609 605 568 4'95 2'520 2368 2374 2418 2609 ... 996 910 ... 
1140 1TJS 1748 1859 2l2"1 616 612 575 '502 2540 2176 2182 2445 2616 1003 1001 915 911 
1160 1741 1758 186!1 2135 622 611f sn sto . 2560 2184 2HO 2453 2622 1007 1005 919 916 
11110 1759 1769 11!117 2142 629 626 590 517 2580 2392 2398 2460 2629 lOll 1010 904 921 

TIPII • PUB- 111 MEV TIPII • PUB- 136 MY 
1200 1770 17110 1887 2149 616 633 597 524 2600 2400 2405 2468 2616 1017 1014 900 926 
1220 1180 1790 1896 2156 64) 639 604 511 2620 2408 2413 2475 H•l 1021 1019 99) 930 
1240 1791 1800 1905 2163 650 646 611 5)8 2640 2415 2421 2483 H4'1 1025 1023 990 9)5 
1260 U0118lllt1•217C 656 653 618 545 2660 2421 2429 2490 lt56 1030 102S 1002 940 
12!10 1112 U21 l'fll 2117 663 660 62<4 '552 2600 2431 2436 24'fl 2663 1034 1032 1007 944 

TCPIJ • PUB- ll2111EY fiPJJ • PlAflll- 136 MEV 
uoo 1822 11!111 llf12 2184 6blf 666 6)1 551f 2100 241CJ 2444 2505 2669 103'9 lOll lOll 949 
ll20 1832 1841 1t41 2191 676 673 611!1 56'5 2120 24,46 H52 2512 2676 10't1 1041 1016 ... 
1340 1843 1851 1'f50 211fll 682 679 645 ~72 2140 2454 24St 2'520 2612 lOU 1045 1020 950 
ll60 1853 1862 1959 2205 68'f 685 651 579 2760 2462 2467 2'521 268CJ 1052 1050 1025 961 
1380 1!161 1872 llf68 2212 695 6'12 658 58'5 2180 24U 2474 2534 26t6 1056 1054 1029 .6. 

HPJ I • PUB- 1)) MfY TCPJI • PUB- 136 MEV 

PILABI INVAR UJrrrtT JIIASS ---- PICJIISI---
I GfYIC I f CfVJ IGEV.ICI .. Kp pp .. Kp PP .. .. 

l.O 2.5e: 2. 61 2.17 1 .1 0 1. 08 1.02 
). 2 2 .6 ) 2.68 2. 8) 1.14 1.12 1.06 
).4 1.10 2.15 2. 8lf 1 . 18 1.16 1.10 
).6 2.77 2.82 2.S6 1.22 1. 20 1.1 ... 

'·' 2.83 2 . U 1.02 1.26 1.24 1.18 
TIPII • PLA8 - .117 CE V 

4.0 2 . 90 2.95 3.08 l.Z9 1.27 1.22 
4.2 2.46 3.01 1.14 l.H 1.)1 1.26 
4.4 1.01 1. 07 l. llf 1.16 1.14 1.29 
4.6 1~09 loll 3.25 1o40 lo)lll loll 
4.8 1.1'5 3.19 3.31 1.4) 1.41 1.36 

TIPII•PUB- .138 GEY 
s.o 3. 21 1.2'5 3. 36 1.46 1.44 1.40 
5.2 ).21 3.31 3.42 1.49 1.48 1.41 
5 .4 1. 32 3.36 3.47 1.'53 1.51 1.46 
S.6 1.38 3.42 3.52 1.56 1.'54 1.49 ... 1.43 3.47 1.s8 1. 59 1 .57 1.52 

TfPII • PtA& - .118 CEY 
6.0 3.49 3. sz 3.63 1.61 1. 60 1.55 
6.l ).54 1.'58 3.68 1.64 1 .63 1.58 
6.4 J.Sif 1.63 3.11 1.67 1.65 1.61 
6.6 3.65 1.68 3. 78 1.70 1.68 1.64 
6.0 3.70 3. 73 1.!1 1.1) 1.11 1.67 

HPtl • PlAB- .111!1 CEV 
1.0 1.7S 3.78 3.87 1.75 1.74 l.70 
1.2 3 .80 1.83 3.92 J .. 78 1o 76 lo 72 
7.4 J.85 1.e11 1. 97 1.81 t.71f t. 75 
1.6 1 . 89 3.43 4.02 loiJ3 1.82 1o 7S 
1.0 3.94 l.c;7 4.06 1.86 t.M t .eo 

fiPII • PLU- .13S GfY 
• .o l.lflf 4.C 2 4.11 1.88 1.87 1.83 
•• 2 4 0 04 4o07 4.1'5 1.'(11 1. S'f 1.1115 
0.4 4.08 4.11 4.20 1.1fl 1.92 1.8e 
0.6 4.13 4.16 .... 24 l.'f5 1.94 1.'fO ... 4.17 4.20 4 . 2'f 1.98 1.96 1.93 

TIPil • PUB - 13S CEY 
9.0 4.22 4.25 4.)3 z.oo l.lflf t.lf'5 
9.2 4. 26 4. 29 4. 31 2.01 2.01 1.47 
9 •• 4.31 4.33 4.41 2.05 2 .03 2.00 
9.6 4.3'5 4. )8 4. 46 2.0 7 2.06 2.02 
9.0 4.19 4. '2 4. ~ z.ot z.o8 2.04 

T(PJ1 • PLAB- .UtGEY 
10.0 4.4 3 4.46 4.54 loll lo1 0 2 o07 
10.'5 4.54 4. 57 4. 64 2.17 2.16 2.12 
11.0 4.64 4.67 4. 74 2.22 2.21 2.1S 
11. ~ 4.74 4. l7 .... 84, 2.28 2.26 2.23 
12.0 4.fl4 4.86 4.9) 2.n z.11 2.2e 

TfPtl • Plio!- .139 CEY 
12.5 4.94 4.96 5.03 2.3S 2.3& 2.31 
n.o s.oJ s. 05 5.12 2.43 2.41 2.38 
n.5 ~.12 SolS 5.21 2.47 2.46 2.41 
14.0 5.21 s. 24 5. 30 2.52 2.'51 2.411 
14.'5 5.30 '5.32 s. 39 2o51 2.'56 2.5) 

TCPII • PLU - .lllf GEY 
15.0 '5.39 5.4i 5.47 2.bl 2.60 2.57 
15.5 '5.41! s. '50 s. S6 2.6& 2.6'5 2.62 
16.0 s.s6 5.58 5.64 2.70 2.6'f 2.66 
16.5 5.64 5.67 5.72 2.74 2.73 2.70 
17.0 '5.73 '5. 75 s. 81 2.78 2.17 2.7'5 

TIPII•PUB- .U9GEV 
17.5 s.u 5.83 5. 89 z.n 2.s2 2.71f 
u.o 5.8'9 5.1f1 S.lf7 2.1!17 2.16 2.81 
u.s 5.97 5.99 6.04 2.91 2.96 2.87 
19.0 6.05 6.07 6.12 2.fl 2.94 2.'fl 
l'f.5 6.12 6.14 6.20 2.t9 2.9111 z.qs 

TIPJ I • PU& - .139 GEV 
20.0 6.20 6.22 6.27 1.03 ).Ol 2.99 
21.0 6.35 6.)7 6.42 J.to J.oq 1.01 
22.0 6.4,9 (>.51 6.'56 1.18 1.17 ).1~ 
21.0 6. 64 6. 66 6. 70 l.l5 1.24 3.22 
24.0 6.78 6.71f 6.&4 loll 3.31 ).29 

TIPJI • PUS - .139 Gf Y 
25.0 6.91 6olf3 6o'f8 3.39 3.38 3.16 
26.0 7.05 7.07 7.11 3.46 1.45 ).41 
27.0 7.11!1 7.20 7.24 3.51 ).52 3.50 
28.0 7.)1 7.3) 7.31 ). 59 3.59 ).56 
21f.O 7.44 7 •• 5 7.50 ).66 ).65 1.63 

HPII•PUIJ- .U9 GEY 
30.0 7.'56 7.ss 7.62 1.72 ). 71 3.64 
)5.0 e.u e.11 8.21 4.02 4.02 4.00 
40.0 e. 12 a. 11 a. 11 4.11 .... )04.2!1 
45.0 9.24 9.2'5 lf.21f 

:::; :::~ :::~ I 50.0 9.7) 9.74 9.78 
TfPII • PlAIJ- .U'f GEV I 


