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S u m m. a r y 

In this paper we. present the tables.·of the absolute 
differential .cross-sections of· the elastic· p..:.p scattering· 

· ·. , · · · ·. . . : .· · · · d d a·. 
.. _together WJ.th the val~es of t~e As~~pe parameter B =itff!n--;;:;-:-J 

and the real part parameter a e (' (A(O} is the amplitude of 
. . ~A~ , 

the elas±ic:P.-P scat:teri.ng ·at t = 0). The ct:oss s,.ection. 
data h~ve be~n obtained at Serp~khov acc~lerator over a to 
70 Gev in the t -range of 0.0007 - O.li(dev/c)2. 
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This paper presents the differential cross sections 

of the elastic p-p scattering obtained in two independent 

sets of measurements. 
The experiments have been carried out at the Serpu

khov accelerator by the method in which multiple passages 

of an internal beam of the circular accelerator through 

a thin target were used. We registered the recoil partie-
' 

les and measured their angle and energy using a system of 

semiconductor detectors and on-line computer/l,
2
/. . 

The first part of the measurements covers the momen

tum transfer squared range of 0, 008 ::; I t i : 0 ,12 (GeV /c) • 

The method and the results of the measurements of the 
d · da /2/ 

slope parameter 11 = -ffn --Jhave been pu. blished. in ref. • 
dt dt 

One example of differential cross sections· of this series 

is shown in fig. 1. 
The second set of the measurements was performed 

using a gas hydrogen jet as an internal target of the ac-. ' ' 2 
celerator in the t - interval of 0.0007 Sltl ~ 0.02(GeV/c) . 

Figure 2 presents the differential cross sections of this 

series. It is possible to see here theconstructive in-
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terference effect between Coulomb and nuclear scattering. 

From this experiment the ratio of the real to the imagi-

nary part o£ the elasticp-p scattering amplitude a= 

ReA(o;/3 ,41 

lm A (0) 
was determined. The gas target and the equip-

ment used in this experiment are ~escribed in,~ef~/5/. 
In both the sets of the measurements the differen

tial cross sections were obtained in relative units.The 

deteimination of the absolute elastic p-p scattering-dif

ferential cross sections, using the Serpukhov total cross 

section·~~ta/ 6 /, is described in ref./4/. 

The tables with index* present the data from the 

first set only, the tables with** - from ~he second set 

of measurements. In those cases when the energy of the 

primary beam'differed not more than by 3 Gev the data of 

both the sets were joined. These tables are denoted by 

index***· 

Figure 3 illustrates the differential cross section 

in the interval of 0. 001 < :1 t ·1 < 0.115 (Gev
2
;c2) • - -

In front of each table the momentum f in the lab .• 

system, at,which the measurements have ~een performed, 

and the values of a and B calculated by the Bethe formu~ . 

la/3/, are given. These values are presented wit!{ st'at.:i..s'

tical errors o.nly. 

The important sources of the systematic errors are: 

uncertainty of the.sensitive area of ·semiconductor detec-

tors (which 'results i!t a. cross sect'ion error 1%), the un-

certainty of the detector coordinates and apparatus mis-
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takes (1%) connected with overloading of the electro

nics. The root mean square systematic errors are 
-2 

d B = ± 0 • 3 ( Ge VIc) and d a = + 0 • 0 2 8 • 

In the tables* we use the values of a from ref. 141 • 

In the set** we take the values of B froml21 (see the note) • 

The following designations are used in the tables: 

is the square invariant four-momentum transfer in 
2 da 

(Gevlc) • d is the elastic scattering differential 

cross sectio~ in mbl (GeVIc)
2

• ~( ~; ) is the.absolute 

statistical error in mbi(GeVIc) 2 • 

The presented tables of the differential cross sec

tions can be used for an analysis of experimental data 
by different theoretical models. 
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I I ·I. 'J Js 12 · 5!>.5J 0. 4 4 I 1 ·u.oSS67 45. l 0 1 , 0 I ... 

9 0,,05335, 4So 
12 o.~4ao1 4!>.?0 1. Q9 12 ~.0567ti 4&,53 1,43 1 0 Oo05!~~ 4 3; 

lJ J,osos~ 4 4. ·~ ~ I, 4 I 1J i),05'il11 45 • ..a 7 i) 1 112 1.1 Q,05709 46• 
14 'J,05273 46.-tat (!, R I 14 o.o714& 3 s ,'9 7 1, 0 1 12· Q,OS962 - 4 1. 
15 J., 05P:! 4 0. 3 ·l t • .; 1 p u,u7JI9 36,8ti o.s2 1J 0 •. ~7.163' 37: 
16 ~.~~o4C• 4 & • !, ' 1. 99 lb o.u7"11 4o,oJ 1,43 14 0 .o 7127' .: 36·, 

17 1~~5:194 46 • I 4 1, 4 I li' 0,07657 37, 1 D o.sa 15 0. (! 7_" 33 37; 
18 ~.01134 J7,.H . 1. 15 ld u,o796b 3S,J2 1. 0 1 16 i) ,,0_769 7 3!;,. 

19 0,0732'>· 36·77. I. l 5 . 19 o. 08097. .3 2. ~9 1. 43 17 o ,,o :fo s 2 } 4'· 
20 0 , •)7 5 tl I .s 7. 9 !J I, 4 1 20 d.o8373 33,50 . 0 ,62 

I 
18 0. (} 337 (J 3!). 

21 .:J,07&..!a!: J5. s •• I ,,0 ~ 21 o,o851S· 33,42 o,3e '1.9 a,oBS44 32. 
22 0, t1 79 I 7 36;' 1 1, 4 I 22 u,u9B73 27.26 0 ,1$2· 20 o,o'lass 27'· 
23 J, Uti043 s s. s:, 1. 9 9 23 u. 1009!1 27,83 o,s2 i :zr · o. t'u.114' 26··. 

24 L1 , l' ~.! I 'I H.33 1. t5 24 .i, ltil96 211,\16 1,01 

I 
'22 o •. 1 o 4 :l'u·. 26· 

25 ·Q, •H!4'> I LL? 1 ~.53 2!1 0,10441 21,37 0. 19 23 0, 1 OQ!I B 25; 
21> u.c<?7J 2 7. 4 ) 1, 4 1 2b d,l0783 25,~6 1. 0 1 2.4 0, I i .107 2 4' 
27 u. ~~9.14 2 ~. t') (J 1 ... t 27 \I, I 0 'ol 31 2,1,~5 lo <13 

28 u ~I~ 0(> U 2 7. "'!? 1. 4 I 2tl a.tti9J 2 4. 18 1,4J 

29 0. 1 t•l(• ~ 2 7, 3 I O,ll'l 29 . "· q277 24, 39 1. 0 1 
30 1), 1071i> ! l. ~ I I , 4 I 
J I •J , 1 .j !1 !>'l 2 4. ') l 1,'19 
J2 11, I I 1::! C' · ~ 6. 7! 1. q'l 
33 0. 114 tt 7 ?. 4. '! I , \ 1 

1 
12 

I 



IC 

0 ,l2 ( Cl r,t: •I) •• 2 
J 

do . !J-(d6'\ __ M; _____ 1£) 

77,01 
~9.91i 
~>o,os 
61, \2 
57,~1 
59.~ 4 . 
55.~ 1 
48,32. 
47,65 
47,41 
45. J 0 
4&. 53_ 
45,87 
38,97_ 
36,81i 
4 0. 0 3 
37. 10 
35,32 
32,49 
3 3. so . 
33,~2 
27,26 
27,83 
26,\16 
21,37 
25.~6 
23,~5 
24. J 8 
24,39 

0 ,82 
0 ,a2 
0 ,a2 
0 ,64 
t,-13 
1 ' 0 \ 
0. 31 
'1' 0 1 
o,a2 
o,sa 
1' 0 1 
1,<13 

·a,ll2 
1' 0 1 
(lo82 

. 1' 4J. 
Q,58 
1. 0 1 
1. "'3 

. o.a2 
0 ,311 
()ot12 
o,a2 
1. 01 
0' 19 
1. Q 1 
,,H 
lo '13 
1. 0 1 

I 

..,. 
[' 

J.~ 
' I 
I 
I 

·I 
I 

---

• P=33,32;;EV/C p.:;J6, lb~tV/C 

S;: 1 0, b 9 + 1- J, I 2 ( C I GE V) • * 2 b.: 1 ~.57+ 1- t\. 1 \ ( c ( r.~ v) •• 2 

.!(_ __ • _: -~ ____ -~ _ H~GJ. ___ -t_ __ :-~- ____ it_ A tfJ 
i o • a 1 1 o·7 7 0. 4 1 Q,)S J,UQ932 1 a. 7 1 a:s6 

2 J,0208.~ 1>7oJB o.a .. 2 ~. 0 1 112 7 7. 14 1' 02 

3 Q,l)2i114 0 \. 4 0 ', 0. 511 ,) u.o1S2o 1_1, o o·.· 0' lh 
4 Q,J3Q.I5 57·22 o. a 4 4 J,0\101 7o,fl9 o,6J 

5 o,o3ass 59 ,'J'l ' 1 • (1 J !> o.o190ll. 7o,fl3 1, 02 

6 o.03!J57 54.47 0,32 b 0,02092 65,55 1. d 2 

7 u. 0 4 9 52 .• 47.48 1 ,·a 3 I u.u267o. &2,94 1,77 

8 o,oso95 4 4. 8 6 u. 8 4 1:1 ~.o2il26 6\,JS o,72 

9 u ,,05335 4 5 • 1-4 0. 59 lj u,u3048 59. 49 1, 0 2 

1 0 o.os~9f> 4 J. 17 1,03 1 0 ti,oJ874. 54. 39 a·, J9 

11 o. o 57 o-9 4 6. 1 J \. 46 11 o;o49J5 48,0~ \. 77 

12 Q,OS962 41o40 1,03 12 Q,Q5091 ~5.,82, a, a a 
1.3 0 •. ~7t63' 37 ~-7 7 1,03 tJ o.os3sa 4". 0 !> 0 ,12 

14 Oo07l27': J&·, 57 1,03 l 4 o,dS6ss 4 4. 4 0' 1. 0 2 

15 Q,0743J 37. l 7 1,()3 15 o.o5987 ~ 1. 9 0 " 1 •. 2 5 . 

16 i),,07697 3!> •,02 0 ,59 lb 0.07248 3(),78 1, u.2 
17 o ,. o ~·as 2 l4. \5 Q,'34 17 0,'074 ... 4 37 ,66'. 1, 0 2 

18 o, oa:Hu 3&. t n 1. 46_ \ll o.o77JO 35 ,ss_ o,12 

1.9 a,aa5~4 32. q'<! Q,J7 19 u·, oa 08_6 3 4 ,_,8 4 1' u 2 

20 o,o<Jass 27o0f> 1,03 2U \1,!1851,9 32,42 o, S,b 

21' 0 , I Cl\ 1 4'' 26 .'7 5 0 ,75 2 1 o.os6oo 3.\. 38 i) ,·1>7 

'22 o •. 1o4s'u~ 26. 19 o.S9 2<! I);Q~927 2 6< ,_:9 0 -1, 2 5 

23 0,10888 25;54 0,94 2.l 0,10096 2 7. \ i 1' 2 __ 5 

{4 Q,llJ07 2 4 •_.3,8 o.B'~ 24 0. 10 2tll 26,2~ ,,25 
2!> u. ·, o s 2 s· 2f>;J3 0. 7 2 
2& u. 10883 25,92 1t 2.5 
27 u,1tDJB :!3,9\ \. 7 7 
211 .j,lll55 2 4 , .• 38 \,~2 

'• -~· 

7 

'' 

13 



• t:J;<tS, 17r.E:VIC P=!>2, I ~GE VIC 

. S ';' I IJ, ~ U+ I• 0, : q ( :I:; E V) • • 2 , • B = f I , U U +! • 0 , 12 ( C I GE V) • • 2 

. J{_- __ -J_--- __ ff ___ ~{~ ___ ?__ ~--: ! _____ ;[.~ _!_{~) 
1 0.01136 .7 2. 7 4 ·).!I b L 0,01095 71,.5<4 Q 1 tl4 
2 o .• o12oo 72o9'l 0. 0 1 2 0.01~82 70,03 \1 0 3 
3 '0.0.1527 7"0.97 I). s 7 s 0,01512 69,27 0 ,ta 
4 0,01723 6(1.!>5 ) • 4 J 'i 0.0)723 66,57 0 ,65 

.· 5 0 • 021 H 64.90 il. 7 2 5 o.dttt2u 67,27 1o 83 
6 0.02716 s 'I. 59' '). 72 b ii. li2.,l2S 65,13 I, 2 0 
7 a, 02!J5b :>7. !> 3 .), 51 ., o.o:l555 58,60 2. 0 7 

. 8 o. o3z'H 55oO;j •J. 9 3 :. B 0. 0 2 7.3.4 s 0 ,rs o,4:s 
'9 Q,05Jd1 44.98 f), B 1 q OoU21171 5S. 7.1 o,73 
1 0 o,o5423 44,33 ;1 • b 1 1 0 0.03086 57 ,l• 7 1o OJ 

11 o,o570'i .4 2 •. 9 .3 J, B 1 1 1 o.oJ3o4 54,;56 o.n 
12· o.osa6o' 'i 0' 0 0 1",, 1" 12 o.o.H35 51,73 0 •. ~5 
13 Q,0604<J 4 0. 0 ~ Q,93 IS ~.o-4d85 46,1!5 2,07 

"' Q,07JOq 34'• 'l2 0·• e 1 -14 U,Q5088 H,'~3 1 •. ~ 0 
15 0. 0,7 4 9 b 35.2.4 o.&6 1!> u.os:a11 44,62 ,,20 
.16 o~ o77BJ 3J,So 0 ,66 . 1b 1.1,05442 43,!16 oo84 
17 Q,o7ti3o 33. (, 7· o,72 17 iJ,Q5706 39,!13 1 •. ~6 
18 0,011121 33 •. 37 a •. 93 11! o,oSB89 39 .. ~, 1' 46 
19 0 •. 08265 3 3 • t>'2 1 • 1 'i t9 o. 060'79 4 o·. o 8 ,,46 

20 0 '0 8 5 t·7 30,. 7 5 0. 6 6 20 o,o727t 3 ,·. 90 t. 03 
21 Q,O!I681 J 0. s 9 o.JS 2 1 o,oiS2u 34 • . 9'1 0 ,113 

22 Q,,I00,75 ;?6 .. t.7 0,72 22 0,0774<4 3 4. 10 1,·4 .. 6 
'23 0.10291 2 5 ;3 .1 J. 7 2 2.5 0.07843 32,77 0 ,7e 
24 o.u~5!l7 25. 17 u.93 24 u,d8123 ,32,54 ,,au 
2' 0, I Ob.'i 1 24•92 u.sr 25 U,083Q6 l2,l0 2 ,o1 
26 0.10983 2-4. 0 7 1. 1 ~ 2b o,oasu lt.~9 1' 03 
27 g,tttos 23·75 a.93 27 o,o87:sa 29,33 .o.4s 
2.8 o,t13J7 22·'l6 1 • 6 1 28 o. 10057 25,51 1,20 
2.9 0,11467 22·35 J. 7 2 29 o.1d3tJ 24.~1 o,93 

Jo 0• 16663 23,-4'1 0,69 
3 I u. 1 () 9 4tl 24,1>7 2. 0 7 
32 o. I 1049 2J,Ol t,h 
3J o,11<112 2J,4b 2,07 
34 0,11499 2 1. 35 1; 0 3 

14 .·' 
•! 

. 
·~ 

~\; 

} 
,} 

' 

• P=!>4 • .. 3J<;EV . 

8"11,12+1•~ 

v{- '_f ---··--, .. ----.--; 
1 tO •. o 1 0 8 1 7: 
2. o •. a1724 61 
l. 0.0<1129 61 

4. 0 •. 02551 51 
5' 0·02711. 5: 
6''0.02875 5! 
7 \l .• OJQ'I1 5' 
e.·· o.oJJ25· 5. 
q 0.03941 5 

1o o.osoQo 4: 
11, o •. OS223, 41 
12' i b,05450' .. "4. 
13 0,051'15 3• 
14 '0 ,0.5836 4' 
15 !i, 060EI9:·. 31 
16 o,o7Jo'6 .· y 
17' o.ors1a '· :s. 
IS 0 ,07705; ·J, 
19 ·o~OII1_36'. J 
20 a,o8510 3 
21 o.oB7<4!1 2' 
22 ·o.•oon. 2: 
23 0,10310 2: 
24 0, IO~OJ 'i 2· 
25' o. 10683": 2; 
21> ·a .• to?i>s 2~ 
27 o. •to'&7 .2; 
28 :~.11230 2; 
29 ~0,11??1 2 



! GE VIC • P=!>4,37i,;EVIC P=!>f, U1q;tVIC 

I+ f,- 0, 1 2 ( C I GE VI • t 2 
6X11,12+1•~, 13(:1;EV)**2 tl = 1 1, 1 I+ 1-0, t 'J (:I C.~ V) • • 2 

i d~. (f(J) v!__·_--: ~--- ~-~ _1[ ~ -~ [ffl4-- ~.((_-- _-_-!: _:~---£[_-~ _(ff) . ·------~---~- ax. 
195; 71,5~ 0. tl4 1 l.l. o 1 oat 75 .• 01 o.~~ u. \) 1l tl!) b 9. t b. 0. 7 5 

!82 70,03 1o 03 2 •. 0 •. I) t 72 4 60 ,I) t. 0. 6 5 :.! J,jt504 1)9,60 o,~>2 

5 12 69,21 0. 18 3 o.o212.q &0.72 1. 0 9 .) :~. 0 19 0 !I !> 5. 5~ . o.~2 

'.23 66,!i7 o,6s 4' 0 •. 02551 5&.25 t. 3 9 4 oJ, U<! I Ot! bO, b.t!. o,73 

'211 b 7. 2 7 . 1o 83 . , 5 0·02711 55.97 t. 09 ~ i),Q;!56J 51 ,_8b . 1. b 4 

125 ·r,5. 13 · 1o 2 0 6 ·o.o2B7!1 56.213 Q,67 b J,\);!70!> 57,811 o,7J 

55 . .5 58,(>0 2. 0 7 7 :} ·' 0 30'11 57.34 (),9"' 7 •J,02fl7b 57. 1 !4 ~.so 

'34 sa.!S ·o.~J ll e . Q,03J2S !:13.73 1,09 t! o.o3U92 55, tO :),73 

s7'1 56, 7.1 o,73 9 o.OH41 51. ::!J I). 4 1 ~ o,o33o3 54. oJ 0 ,e2 

)86 si,111 lo 0 3 J 
1 0 o.oso'lo 4 ~. 3 2 t. J 9 I U Q,j4896 .lf7;l2 t. ~ 4 

104. S4,~b 0. 9_3 11 o •. os22J 4 0: J 2 I, J 4 I I o.o5122· 4 s. 10 .) • 7 3 

135' 5·1,P 0 •. ~ 5 12 •b.o545o·'· '4 3. j 3 0 ,?7 1..! ~.u52S6 43,55 ' J. 9 5. 

185 4~.es 2,07 13 0,057tS .19. 6 1 I, J 4 }.) !1,05465 4 2, 2 I; 0 ,se 

)88 4 4 ,'~3 1 •. ~0 14 •0,05836 42,7~ t,89 14 J. 05726 4 I; 7 4 0. 9 5' 

! 71 44,62 t,20 15 0.06089 3 6 .' 7 6 . 1. J4 I!> o.o59os 3CJ. 59 ,· 1 t 16 

142 43,Q6 o.~4 :1 b o,o7Jor, 35 d4. 1. 0 9 !.b a. u 6.1 o 2 JII,Jit .. o. 95. 

'06 H,\13 11~6 
17' o.o7S1B 3 4 ·; 8 0 1. 09. !7 i), ~ 7 :.!9 2. 3 J. t 9 : • 0. 82. 

189 39 .-~ 1 1,46 18 0,07705 .34oH 1. 0 9_ ttl o.o1S19 ~ 4 ·, 6 I o,~>7· 

1'79 4 o·. oe t,46 19 0~0813!1 _q.!l':> 1. 0 9 1Y o,o77t4 33.35 0 t 95 . 

i71. 34,90 t,OJ 20 o. os.ft o J 1.• 1.., ·. 1. 3" 2~ o.o7871l 32;98 :J,S5 

120 3 4 ,.9~ o.~3 21 0.0874!1 2 :j', ~ 'l' ·o. 19 2 t ~ . o.oBI60 ~2. ""'. o.ll2· 

r 44 34. 10 1, 4,.6 22 '0. 10(17.3 ?.5.45 I, Q9 22 o. oils 12 J 0; 54 o,95 

I'll 32.71 0. 78 23 o. 10310 2 3. 'l 5'' .o;9"' 2J u,u85J2 2!1', J6 1. 6"-

123 32,54 1,20 2-4 0,10~03 
., 

24.22 1. 89 2"' u.os739 20.,6& 0. 4 1' 

So6 32.~0 2,07 25' 0, I 0 fiB 3. 23': 62. Q,67 2!1 o.-osBoq 29,05' o.b2 

5t6 31,~9 1 t 0.1 26 '(1 •• 1 0 'J.b 5 2 5. _06 t,89 2:> o,o996t 26, 0 I 1·"" 

r3a 29,33 . o, 4s 27 .. o. • 1 o'~> r 2J;Jo ' t ,l4 27' u.1ooa7 ~ 4. 0 1 Q,95 

U57 25,51 1,20 28 .~, I 123 0 23.30 1,89 2b o,1dl1fl· 2 4_, S II 0 ,67 

3tJ 24.~1 o,93 2,( _D , I I ?~2 I 2 t'· n, 1),94 2':1 0. l 0."' 1 tl 2J,7P> 1o ~4 

6~J 23,49 0•69 
30 6. 11i7o5 2 :s'·, 7 4 o,so 

~411 24,67 2,07 
J 1 u. 1 o 9So ?.2,91 1,1>4 

049 2J,Ol 1. 46 
. .32 u, 11 Ot!b 22,37 o,95 

2t2- 2J,4fl 2,07 
3J ~.1121o6 20,33 t. b4 

499 2t,35 tt 03 
34 O,ll5J1 21.8 l o,82 

l· 
J!l o.t16t2 2 0. 1 ~ 1,64 

, 1 :'.: 

,:!J 
.'....; 
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• ";='6J.22:':!/c: P"63, 5JGE V/r. 

d = f 1 , ~~ 5 + I • .,; , 1"1ici;Evl**2 t~= 1 I ,50+/~o, 11 (Clc;EV) ••2 

1. __ --= -~ -~' __ M: _Ak~-, ___ -t(_. __ ,_:i_ ____ :/& ___ ~_M) 
1 a .• ·J 1 .1 7 tl 7 I , 3 6 u. 4 7 ,. 1 0. u 129 .. 6 7. 48 o·,lp 

·2 ~.u J~·H. ~ 1 •. '> 1 .o. 7 0 2 'u. u 171" 65,70. o.ss 
3 C.-JI!H7 '> 2 • . \1 0. i' 0 J· .<). 0 19 0 0 64,86 ],02 

4 o.o<J<~I ;, 3 • ;.' 4 ; . . Q • b 3 4.·a.u2095· 6 1. 9 4. o,tlJ 
s· o •.• ,·<~s6 •1 ; 'l. 3 2 ' . 0,99 ~ .. o.u2S72· 5S,6"t 

'· 45 
6 0 •. 027.2d ' . .'i 1 •. ~ 7 0. ,, 3 I> u.e12a79 56. i 1 o.ss 
7 o.o:-!876 ; 6 I ~} ") 0,42 7 o.Q31t2 53,0!.1 a.~J 
8 ·0,03J1~ ~ 5. s' :, • & ~ tl· o.u328o 53,1l6 1, u 2 

9 o,oJJo6 ". 1 ·l f). 6 J 9 .; • o~o 9 1 ~ 41>~73 1. <15 

10 0. 0-'95.3 l r; • ~~ 1 (). 2 7 . 1 u . o.oSI6L 41. ~tl 1. 02 

11 o.~4')06 "t6 I;: r) 1 • .p n 0. 0 5 2<4 1 39,4'l 1· 45 

12 c. 0 5; 11 ' 4 4. f l 1. 3 I 12 0,05466 41. 0 0 0 ,65 

13 ·0.052·'·\. • .5 • t) ~ •). q q 1J Q,(J5742 11). 11 11 4 s 

14 o. vS·I''> ; .1. ·;I o. SJ 1't f}. ()5926 B,lli> 1,02> 

15 o •. o~?J~. s ·j., .s 1. 40 . 15 0,061.195 H>; t!O . ' 1, 0 2 . 

16 o,•J5dq" ·t 1· :;1, <). 'il 1 to J,07296 3 4. 'l6 . o,lt3 

17 ~ • •) l·l 0 'J .i tj 0 ,. '• ci. 7 0 17 o.o7S 2 t~ J ·'. 8 7 o.aJ 

18 0. ·) 7 51 } 1.1 • .I ·l 0. 1'il 11J o.o7736 .32,04 o,t!J 

19 J, J7 71 I .14. :!4' o,t,J 19 o.ore.91 3o,4u 0 ,65 

:zo ~.Fa77 I~, 1 "> o,sJ 2\J 0,08093 .32,~'1 1, "'5, 

21 ~. !J ll 0 7.~ s;:. ~ 4 1. 40 21 o.oa2a9 Jo,oll . 1, 02. 

22 ~. Ji!JU 1 s·~. u 0 , l!'i 2~ ,0, 0!!542 29 ,"57 iJ,SJ 

23. i),\ld!)..l?. 10. 0 7 o,63 2J Q,l)B7t.9 26.99 o,.51 

24 L·ltli''>i.L ~g. 'J 1 0. 31 ::!"' oJ,Oij839 27,<12 g,55 

25 0,0'-'9JO .~ 7'··· :..' q . t. 4 0 2:)' J,09997 23,!6' "45 
26 J, I C 0 H. ~ 4 • 1 ·' 0. Eo 3 2!.1 o,11jl05 24. 19 1 1 02 
27', 0, l(.lJ3? .! 3 • ' l 0. 7 0 ~ 7. - ·a • 1 o 3 J 7 23,28 3 ,83 

28 ··..J • 1 u~/J. .~ J ·, .ry "! 0. 8 i 2tl \J. 10 "tJ2 2 J. o·t 1,45 

29 0• 1070~ .2 3 • 1 ' 0. 39 2'1 0. 10 7.2 4 21,99 o,.5.5 
3 0. Q,llfJl~ ;. 2 • ~ '1· 0 .a 1 H• 0,1(068 22,56 1,02 

31 J. 1 ll !> 7' ) ) • 1:1 0.99 J 1 0.11285 19,59 1,<15 

J2 a. 1 1 s 1 ·i .:! ~~ .. 7:, 0,63 32 0. 11514 2o,95 1,0;z 

J3 u. • 16;! s·· 1 ~. J' 1. 4 0 lj fi. 1163 7 2 (I. 13 1• <IS 

II• 

.,,, 

• P=b&,09GEV_IC 

a=t.l,24+t~u,l1( 

I ,J/ -i d~ ar 
-------~-~-~--~---

' ! 1 Q, 0 I Q6 4 7 0. 55 
2 0.02111 6 1. 5 ~ 
3 u,0?.$75 55 •. 1"1.1 

4 o,U:.!69S Sf. 3_1 
5 0,02&97 s5.a: 
6 o .•. o3109 54.2 ~ 
7 0,03J.35 54 .'tiC 

.•. 
····,; 8. o.o5133 42'.91 

9 o.osa1s 44;91 
I 10 0·().5491 4 1 • 1' 
1 11 Q,OS)'SO 39. Si 
I 

' 12 O •. OS!J?.! 38 .7( , 13 o.o737t 31; 4: 
14 . (),07$35 33.5. 
15 o'.orr,2a .S2. 8• 
16 0.07890 31 ;9( 
17 n.os101 30. 11 
18 o,Oti275 3 0. 4! 
19 o,08514 29. 1: 
20 a •. OS769· la ~ ·' 1 
21 : 0,08Q413 2&; 91 
22 0,.10114. 23.9. 
23 0 .10.}44 23.9. 
2<4 o.1o442 2 3. 51 
2.5 Q,10137 22. o·, 

26 . Q,IO!IOb 23; 11 

I 27 ·o.11a99 2 1. 6~ 
28 u·,11a9fl· 21. 51 

2.9 (j •. 115&7 2o· 2. 
30 0 •. Jl(l53 19; 2: 

\ ' 

k 



, ..... 

. 
• P=bb,09GEV/C P.:: !> ~ , I tl G!:. VIC 

VIC a=l 1,24+1-U, ll(CI~EV)**2 ~.::ti,4~+1-0,09(CI~!V)~*2-

-o ,II (C/.(;Evl ••2 

~---- _-_ ~-- ---_1£--~ _( ~--- _":(_- -~ _i: ---_1f---~ [t) ·'1& ~) ------ ---~B -· I '), 0 I 0 b 4 7 0. 55 :l. 5!) I 0, 0 I U 5'1 1>9,87 · 0 , 7 4 

, 7. 48 ·o'.fp 2 1),02111 6 I, 53 •:. 72 2 u.o1S17 b 6. 4 4 0. "0 

65,70 o,ss 3 u,0?.$75 55. q 1 1 • 4 4 .s n.o1110 6 4. ~ 2_ 0 ,·4 7 

64, a6· . J, 0 2 4 0. U<!b9S Sf. 3.1 0. 7 2 4 J, J I !19 t 11'2. !> 4 .o. 6 Q 

b 1. 9 4 o,t13 5 o.o2a91 ss.as 0. s 1 !> u,u;.!f34 57,92 '.). 7 4 

5s,6~o 1, 45 6 o~.oJto9 54.23 0,72 b j,Q2'iOU 5&, I 'I ~. 4.3 

5b. i 1 o,S5 7 Q,03J35 54·40 1.~2 7 . •J. 1)30t!6 ·s .~, 4 a 0 ,'b 0 
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