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LIST OF SYMBOLS AND Fo.ru~E 

T = kinetic energy of P.article in Mev. 

R = range of particle in mg/cm2 of material traversed. 

R'= range of particle in om of material traversed. 

Bf' = ~~gnetic rigidity in gauss-em. 

v = vell.oci ty of fli rticle in em/sec. 

E0= rest mass energy of particle in Mev. 

c = velocity of light in em/sec~ 3xlol0 em/sec. 

' . .1. v 
tanhT = ~--;-

- 0 

- -10 e = charge on electron in esu = 4.8xl0 esu 

cosh f = 1+.1,_ 
Eo 

Bf = 104~o sinh~ 
3 
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Subscripts P•?r• and~ refer to proton,1Y-meson, and ~-meson, respectively. 

The range and kinetic energy for the two mesons listed in the tables were 

calculated from the formulae& 

T1J"= 275 T 
1837 p 

. 275 
. R1J'=- Rp 

' 1837 

Tw 

~ 

= 210 T 
1837 p 

=~R 
1837 p 
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The rest mass energy for a1Y-meson whose mass is that of 275 electron masses 

is 140.7 Mev while the rest mass energy for the ~-meson who~e mass is that 

of 210 electron masses is ,107 .3 Mev. 

Values for Tp and Rp were taken from Range-Energy Curves (sec.ond 

revision 1949) by Aron, Hoff'ma.n, and Willaims·. 



Rp 

6 151.52 

10 340.66 

16 734.52 

20 1065.2 ·. 

24. 
·' 1447.1 

36 .2746.3 

40 3449.0' 

45 4220.0 

50 ';. .. , 6056.0 

60 ..... 6914.8 'I 

70 '" 9011.4 

130 26.:9S1x103 

200 I. 53.624.' 

275' . 90.526 
' 

360' 133.32. 
' 

400 .. 164.61 ' 

460 167.48 

500 231.98 

560 287.83 

600 304.83 '' 
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. . lCINET IC ENERGY, B f , AND RANGE IN 

LEAD FOR.,....MESONS OF MASS 275 

1-200 MEV 

T .. .,, R'7f 

.898 2.268x10 1 2oOOOx1o-3 5.306x1o4! 
,, 

1.497 5.098 4.;495 6.859 
., 

2.395 1.1oox1o2 9.695 8.688 
; i 

2.994 ·~·' 1 •. 596 1.4o6x1o-z . 9.725 .. , 

3.593 2.166 
~: 

1~910 .l +•067x1o5 ;. 

5.240 4.110 i ,;\ 
;1,1, ·•' 
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'•· 

1.885xlo-5 

1~458 

1.151 

1.028' 

9.372x1o-6 

.: 3 .• 623 i.2 92:· 7.740 I .·. I ~ \' 
,. ,:, 

' h . ' 
' : '' 

5.988 ;1l' 5.163 4.652 i.383 ·i' 7•231 
i •·' 

' 
6.737 ·' 6.317 6,569 1.468 6.812 ~\~ ! '. 

('\' ·r 
7.485 . ~. 7.569 . 6·.673 ·i ~.sso 

,_'.t 6.462 ·' ., . 
I . r 

e. 982 . le036x1o3' '9.127 .1.702 
·~ 

5.875 ., 

10.4.8 j,'l 1.349 1.l89x1o-1 1.844 '• 6.423 w,. 
'~ 

19.46 3.889 3.429 2.651 ''' 3.920 i ' 

29.94 '7 .974 7_.030 3.218 
: 3.1o·8 •.. .\ 

1.195x10° 3.841 
'' 

41.17 f'~;. 1.365 :! 
,.! 

2.603 ~ '· 

: 
62.39 1.996 1.760 I 4.408 ; 2.269 

•I ' 

69.88 2.463 2.,171 4.766 
: 

2.099 ; I : 
i 

67.37 i 2.956 2.607 6.109 \ 1.967 
''· i ' 

r 
74.85 ' 3.473 3.062 '' 5.443 ,, 1.837 

82.33 4.009 3.535 s.7e8 ··1.734· 

89.82 4.663 4.026 6.087 1.643 

'i" 
' '·~ 
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T1( R7r 
•· ,. --..··· - ............. , ,.,,. .. .. .-·.' - ~·: 

650 342.85 97.,31 5.,133 4.525 6.399 1 .. 563 

' 
' 

700 381 .. 76 104.,8 5.715 5.,039 6.706 1.491 
- . 

750 42lo44 112.3 6.309 5 .. 563 7.007 1.427 

800 461 .. 81 119.8 6,.913 ' I 6.095 ' 7.306 1.369 
--

850 502~77 127 .. 3 7.,527 6.636 7.601 lo316 
: 

900 544 .. 26 134 .. 7 8.,148 7.184!: 7.893 1.,267 

950 586.20 142.2 8.775 7 .. 737 8.182 1.222 
I 

1000 628.56 149.7 9.410 8.296 8.468 1.181 

1100 \ 714 .. 28 164 .. 7 1 .. 069x1o4 9.428 9.035 1.107 ; 
i 

1200 801.,09 179.6 1.199 1.057x10 a ' 9.593 1.,042 

1300 888.73 194.6 1.,330 . 1.173 l.015x1o6 9~852x1o-3 
I ····. 

1400 977 .. 00 209 .. 6 1.,463 1.290 1.069 9 .. 355 
-

\ 



8 238.23 

10 340.,55 

18 893o29 

26 1656,6 

35 2745o3 

45 4220 0 0 

50 5056o0 
--

60 6914e8 

70 901L4 

80 lle333x103 

90 13 .. 870 

170 40.872 
., 

250 77.498 

350 133~32 

450 197 .• 48 
--.-,..-.7 

550 267 * 83 

600 304.83 

700 . 38L. 76 

800 461~81 

900 544.26 

=7= 

KINETIC ENERGY j) B fJ 9 AND RANGE IN 

LEAD FOR :~~MESONS OF MASS 210 

1-200 MEV 

T.tl-

o9145 2,.723x10 2e 40lxlo=3 

1.,143 3o893 3~433 

2.058 1o021x1o2 9.004 

2e 972 1.894 1o 670x1o-2 

4.00 3.138 2,767 

5.144 4~824 4e253 

5. 716 5.780 5.096 

6.859 7.936 6.997 

8.002 lo 030x103 9.083 

9.145 1~296 L.142x1o=l 

10.29 1c586 lo398 
.~ 

19.43 4 .. 672 4.120 

28.58 8.860 7.811 

40.01 
Ll 

1.524xl<!li~ 1.344xl0° 

51.44 2.258 1.990 

62.87 ·3.062 2.700 

68.59 3.485 3.072 

80.02 4.364 3.848 

91.45 5.279 4.655 

02 ~ 9 6.222 5.486 
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4e 68x104 2~136xlo-5 
--· 

5e233 L9ll 

7 .. 037 1,421 

8.,475 1.180 

9,.860 1.014 
~··· ------

! 1,12lx105 
I 

B.924x1o=6 

lo183 8.453 

1.299 7.697 

1.407 7.107 
~ 

-~ 

1~508 6.632 

1~ 603 6. 237 

2 .. 248 4.449 
~-----~ 

2.779 3~598 

3.365 2.972 

3. 900 2.564 

4.403 2.271 

4.646 2.152 

5.119 1.954 

5.5'77 lo 793 

6.025 1.660 
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'1000 628.,56 114.3 7.186 

1100 714.,28 125.7 8.165 

1200 801.09 137.2 9.158 

1300 888.73 148.6 1.016xlo6 

1400 977.00 160.0 1.117 

1500 1065.71 171.5 1.218 

1600 1154.S 182.9 1.320 

1700 1244.0 194.3 1.422 

1800 1333.,4 205.8 1.524 

. (Bf)IJ. 
~· -· 

6.335 6.464 

7.199 6.896 

8.074 7.323 

8.958 7.745 

9.847 8.162 
j 

1.074x10 1 8.577 
-

1.164 8.989 

1.254 9 .. 396 

1o344 9.804 
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. (B~~1 
p. 

,, 

1.547 

1o450 

1.366 

1.291 

1.225 

1.166 

1.112 

1 .. 064 

1.020 
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