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ELASTIC SCAT.TERING, INELASTIC SCATTER~NG Am) 

TRANSFER REACTIONS INDUCED BY 12c BOMBARDMENT OF 12c 

R. G. Stokstad, R. M. Wieland, C. B. Fulmer, D. C. Hensley, 
S. Raman, A. H. Snell, and P. H. Stelson 

ABSTRACT 

Graphs and tables of differential cross sections are 
'presented for the elastic scattering of 12c by 12c, the 
single excitation (Q = -4.43 MeV) and the mutual excitation 
(Q = -8.86 MeV) for 14 bombarding energies in the range 
70.7 ~ Elab ~ 126.7 MeV. Differential cross sections for 
one- and two-nucleon transfer are presented for Elab = 
93.8 MeV. 

I. INTRODUCTION 

The purpose of this technical memorandum is to provide a complete 
graphical and tabular compj_lation of the experimental results obtained 
at ORNL for 12c + 12c angular distributions. This is intended to 
aid other researchers· who may wish to analyze these experimental data 
or use them for purposes of normalization. The data are also available 
on a magnetic tape, copies of which may be obtained by sending a blank 
tape to the authors. The experimental data reported herein are summarized 
in Table I. 

Differential cross sections ·for the elastic and inelastic scattering 
of 12c by 12c have been measured over a wide range of bombardin£. energies, 
from Elab = 70.7 to 126.7 MeV. The results have been analyzed with the 
optical model, the DWBA, and the method of coupled equations. A brief 
discussion of the analysis is found in ref. 1. The experimental method 
as well as the analysis is described in ref. 2. Hm.1ever, a brief 
description of the experimental method will be given here. 

Differential cross sections for one- and two-nucleon transfer 
were measured at one energy, Elab = 93.8 MeV, and ·are described in ref. 
3. Further infonnation is also available in the ORNL Physics Division 
Annual Reports 4 for 1974 and 197.5. For completeness, a table of .the 
excitation function measured 5 for 12c + 12c elastic scattering at 8c.m. 
90° is also included. 
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II. EXPERIMENTAL METHOD 

Different experimental arrangements were used at different times. 
In the first experiment, data were taken at Elab = 74.2, 83.3, 89.7, 98.2, 
102.1, 106.9, and 117.1 MeV, with the apparatus illustrated schematically 
in Fig. 1. The angular distributions were measured using a solid-state, 
position-sensitive detector (PSD) covered by a mask containing 15 apertures, 
each 1.59 mm wide x 11.4 mm high. The apertures, ·placed at a distance 
of 18 em from the target, were thus spaced 1° apart and subtended an 
angular opening of ~o each. The range from 11° to 47° (lab) was covered 
with three separate settings of the PSD, with several apertures providing 
overlap points at each end of the mask. The inability of the PSD to 
resolve the mutual excitation of the first excited states of the target 
and projectile (Q = -8.88 MeV) from the single excitation of the 3-
state (Q = -9.64 MeV) necessitated their separation by a kinematic coin­
cidence technique. (The 3- state is unbound and therefore cannot produce 
a kinematic coincidence.) A large detector, 10 mm x 50 mm, was placed 
9 em from the target. Because the target contained no substantial amount 
of contaminants, it was not necessary that this detector be position­
sensitive, thus simplifying the apparatus and especially the data 
collection. 

The singles and coincidence data were stored in separate two-dimen­
sional arrays. Each array consisted of 200 channels (position) by 200 
channels (energy). Events were placed in either array according to 
whether a particle witl1 the correct energy was observed in the conjugate 
detector. 

The coincidence efficiency did not approach 100% because of the 
vertical height of the beam spot (about 6 mm). Except for the.four most 
forward angles, however, the cofncidence efficiencies as predicted by a 
geometrical calculation and determined empirically from the measur'eu ratios 
of singles and coincidence events agreed very well. Thus, this method pro­
vided a ~easonably effective means for separating the mutual excitation 
from the excitation of the 3- state at laboratory angles of 15° and greater. 

The target thickness was about 50 ~g/cm2 and was effectively monitored 
for carbon buildup during the course of the measurements. Never~heless, 
the target· thickness remained the largest source of error in the cross 
sections, which are estimated to have an absolute uncertainty.of about 15%. 
The overall angular resolution and precision are estimated to be ±0.6° 
(lab) and ±0.15° (lab) respectively. 

An angular distribution \>Tas subsequently obtained at Elab = 70.7 MeV 
with the PSD as described above, but without the kinematic coincidence .. 

In the second experiment, a different type of PSD was used. It con­
sisted of 25 individual detectors on a single silicon chip. 6 Each detector, 
or "slice", was 14 mm in height and subtended an angular width of about 
0.6°. This detector offered a much improved efficiency for data collection 
over the previous detector. Because the results obtained with the kinematic 
coincidence apparatus indicated .that the yield of the r state is small 
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compared to that of the mutual excitation for laboratory angles rv 15°, the 
recoil detector was omitted. A substantially thicker target (rv 180 ~gm/cm2 ) 
was used. Its thickness was determined by a-ranging measurements. The 
stopping power for a-particles in carbon was determined by measuring the 
energy loss in thicker carbon foils (rv 300 ~gm/cm2 ) whose thicknesses had 
been measured by weighing. The value used was dE/dx = 0.693 ± 0.028 keV/ 
~gm/cm2 for Ea = 5.75 MeV. Angu~ar distributions were measured at bom­
barding energies of 78.8, 93.8, 105.0, 112.0, 121.6, 117.1, and 126.7 MeV. 
The systematic error in the absolute normalization for these data is ± 13%. 

A short experiment at 98.2 MeV was made using the broad range 
spectrograph. This allowed the resolution of the mutual and 3- excita-. 
tions, and enabled measurement at more forward angles. A momentum spectrum 
is shown in Fig. 2. 

The transfer reactions were measured using two ~E-E telescopes 
having solid state detectors of 44 ~m and 500 ~m, and 60 ~m and 400 ~m, 
respectively. The solid angle subtended by each counter was 0.2 msr. 
A typical. spectrum is shown in Fig. 3. 

III. RESULTS 

The results are presented gr.aphically in Figs. 4-15 and listed in 
Tables II and III. In all figures showing data points, the curves are'only 
to guide the eye. Table II gives the scattering angle and differential 
cross section in the center of mass, the percentage error, 'the ratio to· 
Mott scattering, and the momentum transfer. Errors greater than 5% result 
from counting statistics, background subtraction and, in the case of the 
kinematic-coincidence experiments, include a small contribution for the 
uncertainty in the coincidence efficiency in the determination of the 
mutual excitation (Q = -8.88). A minimum random error of 5% has been 
estimated, independent of counting statistics. All of the results contained 
herein have been normalized to the measurements made with the 180 ~gm/cm2 
carbon target. The adjustments made to the other angular distributions in 
renormalizing them were all less than 10%. Thus, the systematic error 
on the absolute normalization arising from target thickness, beam-current 
integration and solid-angle measurement is conservatively estimated 
at 15% for all data. 

For those angular distributions in which the contributions of the 3~ 
state at 9.64 MeV and the mutual excitation at 8.88 MeV are not distin­
guished, the following observations hold. For c,m. angles larger than 
a value ScP the mutual excitation dominates, with the 3- state contributing 
less than 7% of the counts in the peak. From measurements made with 
the kinematic coincidence technique, Sc is estimated to decrease approxi­
mately linearly with bombarding energy from 53° c.m. at 71 MeV to 17° 
c.m. at 120 MeV. For angles in the range of 25°-35° c.m. and bombarding 
energies below 100 MeV lab, the 3- contribution can be significant, in 
the range of 10%-50%. At angles less than 20° c.m. the 3- contribution 
probably dominates (see Fig. 10). 
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The cross sections given in Tables II and III have the following 
definition. For elastic scattering, and for mutual excitation (Q = 
-8.88 MeV) the scattered particle and the re.coil nucleus are indistin­
guishable and the experimental cross section includes the (equal) con­
tributions from both scattered parti.cle and recoil nucleus. For single 
excitation (Q = -4.44 MeV) the residual 12c nuclei are distinguishable 
because the excited nucleus emits a y-ray. In Fig. 2, the effect of 
the small recoil energy imparted by y-ra.y emission can be seen as 
introducing an energy-broadened component in the spectrum. The resolu­
tion of the solid state detector does not allow the observation of these 
two components. All cross sections given in Table II for single excitation 
include the (equal) contributions from the exc+ted and the unexcited 12c 
nuclei. In the excitation of the o+ state (Q = -7.65 MeV), the 3- state 
(Q = -9.64 MeV). and the 4+ state (Q = -14.05 MeV) the recoil nucleus is 
particle unstable and decays before reaching the detector. In these cases, 
the experimental cross section represents the contribution of the un­
excited residual nucleus only. 

Other measurements of 12c + 12c elastic and inelastic scattering, 
and of transfer reactions are described in refs. 7-15 and 16-18, 
respec t.i vely. 

• 
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TABLE I 

Summary of Experimental Data Contained in this Report 

-··-------·- ---·--------·-
"' Elab Residual "' Angular Excitation of 

Nuclei Range Residual Nuclei 
HeV c .m. MeV 

------
70.7 12c + 12c 16° - 90° 0, 4.44, (8.88 + 9.64) 8 ) 

74.2 II 22° 90° 0, 4.44, 8.88 
78.8 II 16° 90° II II (8.88 + 9.64) 
8.1 .. 1 II 22°.- 90° II ii 8.~8 
89.7 "II 22° 90° " II 8.88 
93.8 " lOn 901) It II (8.88 + 9 .64) 
98.2 II go 90° II II 8.88 

102.1 II 22° 90° " 
,, 8.88 

105.0 II 15° 90° II II (8.88 + 9 .64) 
106.9 II 24° 90° II " 8.88 
112,0 II 15° 90° " II (8.88 + 9.64) 
117.1 " 15° 90° II II 8.88 
121.6 II 15° 90° " II (8.88 + 9.64) 
126.7 II 15° 90° ,. II (8.88 + 9.64) 

98.2 1zc + 12.c go - 31° 7.65, 9.64b) 
" 15° 66° 1'• .07 

93.8 llc + 13c 11° - 70° 0, 3.76c) 
' llB + 13N 11° 70° 0) 2.25) 3.5'3) "·· 44d) 

lOB + 14N 14° 60° 1.1) 1.1,7'J, A .~·1, 5 ,f\~) h, ';\II, 

6.95t 8.96t 9. 68t!) 

7'=\-1?,1 12r. + l2c 90° of> 

. - .. 
~~·- ~. -· ~· .. 

a)These data are found on pages 7-43, ~rouped according to residual 
excitation and in order of increasing bombarding energy. 

b)Page 44. 

c) Pages 45-ll6. 

d)Pages 46-49. 

e)Pages 49:...53, 

f)Page 54. 

J. 

·':f. 
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TABLE II 
CROSS SECTIONS FOR ELASTIC AND INELASTIC SCATTERING OF 12c + 12c, AND TRANSFER REACTIONS 

UUUUU$$ 12C<12C,l?Cll2C (J: 0.0 A I" tLAB = 70,7 MI::V J.U:t>$:~>H:U.:U'!> 

ANGLE SIGMA ERR0R SIG/SIGR PTRAIII 
<OEG-CMl <Mfi/SR> (%) <INV·FMl 

16,57 1390.252 5. .• 4413 .92 70, lOU '11:: v tLA::iTIC 
18,56 377.501 5. .1865 1.03 70,700 )ii::V i::LASTIC 
20,56 87.394 7. .063J lol4 70, IOU Mt: V eLASfiC 
22,57 146.874 5. .1486 1. 25 70,/00 "'I::V ELASTIC 
24,58 175,694 5, .2399 l.J6 70.100 "'t:V f:LASTIC 
26,60 83.016 5. .1493 1. 4 7 70,"700 •"'I: v i:::LASTIC 
28,61 11.443 14. .0267 1.58 70.700 "'I::V ELA::.l I C 
30,63 5.664 19, .0170 1. 69 70.700 ME: V I::LASfiC 
32,65 22.848 9. .0876 1. 79 70.100 '11:: v ELASTIC 
34,66 32.460 1. .1590 1. 90 70.700 "'EV t:LASTIC 
36,64 15.804 6. .0987 2.01 70.700 Mt:V ELA::iliC 
38,63 7,758 7. .0621 2.11 70.100 ·"'I: v !:LASTIC 
40,63 5.428 7. .0559 2.22 70.700 '11:: v tLASTIC 
42,64 4.759 7. .0635 2.32 70.700 ·'11:: v i:LASTIC 
44,65 ·6.492 6. .11.25 2.42 70.700 ·'11::V ELASTIC 
46,66 6.723 5. .1517 2.53 70,/UO MI:V ELASTIC 
48,67 5.277 6. .1548 2.63 70.700 '11::V t:LASTIC 
50,69 2.265 a. .0857 2.73 70,700 MI::V :LASTIC 
52,70 .369 19, .0177 2.8.5 70.100 "'I:V ELASTIC 
54. 71' .851 12. .0500 2.93 70.700 ."'I::V E:LASTIC 

~. 
56,72 2.?.80 7. .1576 3.03 70.700 '11:: v ELASTIC 
58,72 1.984 7. .1529 3.13 70,100 .'11::V i:OLASTIC 
60,72 .812 11. .0661 J.23 70.700 '1t:V t::LASTIC 
62,71 .213 22. .0174 3.32 70.700 '11:: v i:LASTIC 

t, 64,70 .560 14. .0443 3.42 70.700 '11::V E:LASTIC 
66,68 1.224 8. .0918 J.51 70.700 MI:V I:LASTIC 
68,69 1.519 7. .1063 3.60 70.700 "'EV i:LAST!C 
70,71 .R92 9. .0581 J.69 70, 7UO '11::V i::LASTIC 
72,72 .793 9. .0481 3.78 70.700 '11:V t:LASTIC 
74,72 . 677 9. .0384 3.87 70.700 '11:: v t:LASTIC 
76,73 .527 10. .0281 3.96 70.700 '11:: v I::LASTIC 
78,73 .?:55 15. . 0119 4.05 70.700 '11:: v ELASTIC 
80,72 .087 24. .0042 4.13 70.700 '11:: v t::LASTIC 
82,71 .• 082 24. .0039 4. 22 70.700 '11:: v ELASTIC 
84,69 .284 13. .0130 4.JO 70.700 ·"'I: v t:LASTIC 
86,68 .604. 17. .0270 4.J8 70,100 Ml:: V ELASTIC 
88,68 1.053 12. .0467' 4.46 70,700 ·'11::V I::LASTIC 
90,69 .669 15, .0296 4.54 70.700 MI:V t:LASTIC 

:li$$$1;$$$$$$$ 12C<1?.C,12Cl12C (J: o.o AT ELAB = 74.2 MI::V UUUU$UU 

ANGLE SIGMA tRR0R SIG/SIG~ PTRAN 
<DEG-CMl <HR/SR> (%) (I NV•FM) 

22.44 199.3S3 5. .21~1 1. 27 /4.2?U .'11:: v ::LA::> I I C 
24,44 167.748 5. .2448 1. 38 74.2~0 ~I::V ::usr 1 c 
26,44 51.310 5. .0990 1.50 74.250 'lf:V ::usT 1 c 
28,45 3.845 5. .0097 1. 61 74.25.0 'it::V ::usr 1 c 
30,47 26.897 5. .0875 1. 72 74.<!50 '1t:: v eLA~TlG 
32,49 44.935 5. .1883 1.83 74.250 )ii::V i::(., AS TIC 
_3.~ .• 5l 28.·0~7 ?., .~.1.5l~ 1. 94 ?4.250 '1.1:: v :l,..f.ISTIC 
36,53 9.306 5. .0647 2.05 74.2?0 '11::V :LASTIC 
38,55 ">.877 5. .Q527 2.16 74.250 '11:: v t:LASTIC 
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40.;;6 10.065 5. .1170 ~.27 74.~50 )o!I::V t:LASTIC 
42,::>H 10.285 5. .15~2 2.38 74.250 .'1t:V ELASTIC 
44,56 4.839 5. .0945 (!.4h 74.250 '11::V C:LASrlc 
46.~5 3.070 5. .0778 2.59 74.250 '11::V t::LASTIC 
48,56 3,148 5. .1031 2.69 74.250 :oii::V eLASTIC 
50,56 2.585 5. .1083 2.79 74.250 !'!I::V =usTJc 
52,58 1.253 6. .0658 c.9o 74.250 'lEV eLASTIC 
54,59 1. 217 6, .0775 3.00 74.250 ·'11::V C:LASTIC 
56,61 2,430 5, .1798 3.10 74.2~0 'II::V ELASTIC 
56,62 3.060 5, .·2501 3.20 74.250 •'1EV t:LASTIC 
60,64 2.069 5. .1773 3.3o 74,250 '11::V ELASTIC 
62.66 .697 8. .0599 .L40 74.~50 MEV ELA::iTIC 
64,67 .572 9. .0477 3.50 74,250 MI::V ELASTIC 
66,64 1.302 6. .1033 3.59 74.250 MI::V ELASTIC 
68,63 1. 8 78 5. .1399 3.69 74.250 1'11::V E:LA!)TJC 
70.63 1. 465 6. .1021 3.7a 74.<!5U '1bV iiLASTIC 
72,66 • 690 9 • .0450 .S.88 74.250 MI::V ELASTIC 
74. 65. .204 15. .0125 3.97 74.250 '11::V ELASTIC 
76,66 .044 33. .0026 4.06 74.250 'II::V i::LAST !c 
78,67 .025 45. .0014 4.15 74.250 MI::V ELASTIC 
1:10.69 .[)40 35. .0021 4.24 74.250 '11:: v ELASTIC 
A2, 7!'1 .(l~~ ;\n' .nnt?A 4 .. ~;? 74.:.'~0 '11;:11 EL6STIC 
84. 71 .097 23, .0049 4.41 74,250 111::11 t:LASTIC 
86,72 .172 17, .0085 4.49 74.~50 111::V ELASTIC 
88.12 .179 17. .0088 4.57 74.250 '11:: v ELASTIC 
90,72 . 135 20. .0066 4,66 74.250 'lEV I:LASTIC 
~2.71 . 175 16 . .0115 4.73 74.250 '1i::v ELA!:iT1C: 
94,69 .115 20. .0074 4.1H 74.250 '11:V ELASTIC 

!'. 

$$$$$$$$$$$$ 12C<12C.12Cl1?.C Q;: o.o AT ELAt:l = 78.8 Mtv $$hUU$UU ,., 
I\NGL6 SICMA ERR0R SIG/SIGR PTHAN 

<OEG-Cr1l <MH/Sf.ll (%) <I NV-F"1'1 l 

15.85 1368. 319 5. .~1J4 .93 78.1:\50 'It: v eLASTIC 
16,45 1082.575 5. .4706 .96 78.~~0 Mt:V =LA:STIC 
17.06 707.343 5. .3538 1. 00 7~.H50 MI:V f:LASTIC 
18.29 ?.65.490 5. .1727 1. 07 78.~50 Mt:V ~LASTlC 
19,51 110.201 5. .0913 1.14 7~.1:150 !oii::V t:LASTIC 
21.5~ lt>3. 241 5. .1818 1.25 7~.8~0 '11:: v ELA::il!(; 
22.':>8 194.776 6, .2740 1.32 71:1.850 Mt::V ELASTIC 
23,1:12 167.704 5. ,£854 1. 39 7~.~~0 Mt:V i:LASTIC 
24o43 1J4.969 5. ,;;!517 lo4J 70.050 11t:: ... tLA~TIC 
~5.84 1)7,0f.l9 5,, .1304 .1.. 51 76.050 '11: v ELASTIC 
~6.29 32.902 7. .0799 1.:53 78.050 '1t:V i::LASTIC 
28, ;?9 4.294 10. ·Ol37 1·~5 78.8?0 "'tV i;LA~TIC 
30,00 28.601 5. .1142 1. 74 78.850 'lt:V ELASTIC 
32.47 37.440 5. .2057 1.88 78 .• 850 "'t:V t:LASTIC 
jJ,I:!2 ~6.603 5·. .11.H 1.90 !!LI:!':>O .'lt:V t:LA:SI!(; 
34.94 12;014 I) • ,Q9U6 2.0~ 78,850 '11: v t::L,ASTlC 
36,79 3.603 6. .0345 2.13 78.1350 ,'11:: v ~LA!) TIC 
38,03 4.855 7. .0544 2.20 78.1:150 MI:V I:'LA:STIC 
39.84 4.579 5, .0650 2.30 78.850 "'I: v ELASTIC 
41,06 6.866 5. .1141 2.36 78,1:1~0 "'t: v i:LASTlC 
42.29 6.273 5. .1223 2.43 71L 850 '11::11 i::LASTlC 
43.71 4.087 5. .0935 2.50 713.~50 1'11:V I::LASIIC 
44,12 3.403 5, .0843 2.53 7~.1:150 "'tV ELASTIC 
45,97 1.474 9. .0463 2.63 78.1350 MtV E:LASTIC 
47,20 1.290 8. .0474 2.70 78.850 '11: v ELASTIC 
49,05 1.824 a. .084?. 2.80 78.850 ,'11: v ELASl!C 

!!....' 

50,29 2.602 7. .1387 2.86 71:1.~50 '1!: v ELASTIC 



51,!:>2 1.869 8. .1140 2.93 71:1,850 '11:V t:LA~TIC 
52,76 1.290 15, .0892 .LOO 7d,850 :o!I::V I:LA~TlC 
54,00 ·1. 066 10, • 08'24 :s. 06 71:1.850 '11:V i:LA!>TlC 
55,85 1.339 8, .1186 3.16 7!L 1:150 ·'11: v ELA~IIC 
57,71 1.762 7. .1739 3.25 71:1,1:150 '11:V I::LA~TIC 
56,94 1.661 8. .1690 3.32 71:1.850 111::V ELASTIC 
61.41 .881! 8, .0934 3.44 78,1:150 '11:: v ELASTIC 
63,26 .259 12. .0270 3.54 78,1:l50 '11::V ELA~TIC 

65. 71 .173 14. .,0173 3.66 71:1,850 '11: v ELA~TIC 
6 7. 06 .369 7. .0355 3.72 71:1,850 '11:: v i::LASTIC 
68,29 ,513 9.' • 04 77 3,78 71:1,85'0 '11::V i:LASTIC 
69,51 • 611 8. .0548 3.64 78,850 MI:V !:LA~T IC 
70,74 .384 11. .0332 3.90 78.1:150 '11::V ELA~TIC 
72,58 .360 9 •· .0296 3.99 71:1,1:150 MI:V f:LASTIC 
75,67 ,251 11. .0190 4.14 78.850 'li::V i:LAST.lC 
78,J4 .189 18. .0135 4.25 78.d50 1'11:: v ::LA~TIC 
79,38 .123 23, .0066 4 • .31 78.850 '11::V ~LA~ TIC 
A0,61 .051 33. .0035 4.36 78,1:150 MEV I::LASTIC 
81.85 .086 33. .0057 4.42 71:1.850 .'11::V t::LA~TIC 
83,71 .081 29, .0053 4.50 78.1:150 11~V ELASTIC 
84,94 .164 25. .0106 4.55 78.850 >1E:V ELASTIC 
86,18 .243 17. .0155 4.61 78.1:150 '11: v ELASTIC 
R8,03 .223 19. .• 0141 4.68 78. 1'150. 'II::V I::LA::OTIC 
89,87 .307 18. .0194 4.76 78.d50 '11: v tLA~TlC 
92,32 .215 21. .0136' 4.86 78.1:150 'li::V ELASTIC 
93.55 .160 28. .0102 4.91 71:1.850 1'11::V ELASTIC 

~ 

uunnnn t2CC1?.C.t2Cl1?.C fl= o.o A I ELAB ; 83.3 MI:V $$h'liHU'b'iiU 

ANGLE SIGMA ERRf/JR SIG/SIGR PTRAN 
~ CDEG-CM) CMB/SRl (%) CINV-FI'Il 

22,44 166,681 5. .2210 1.35 1:13,300 '11:: v i:LA.ST 1 C 
24,44 62.813 5, .1135 1. 4 7 83 • .500 '11::V ELA~TIC 
26,44 4.223 11. .0102 1. 58 1:13~300 ·'1EV ELASTIC 
28,45 17.904 5. .0572 1. 70 83.300 Mt:V I::LASTIC 
30,47 35.552 5. .1488 1.82 83 • .500 '11:: v ELASTIC 
32,49 21.325 5. .11os 1. 94 83.300 ·'11:1/ I: LAST I C 
34,51 7.144 8. .0508 2.05 1:13.300 '11:V t:LASTIC 
36.53 3.077 13. • U285 · 2.17 1:13 • .500 '11:1/ ELASTIC 
38.55 4.816 10. .0580 2.29 1:13,300 '11:: v ELASTIC 
40,14 6. 067. 5. .U900 2.38 83.3UO 11t: v I::LA~TIC 
42.13 3.676 5. .0708 2.49 83 • .500 '11: v t:LASTIC 
44,14 1.786 5. .0446 2.60 83.300 .'1 t: v ELASTIC 
46,14 1.780 5. .0574 2.72 B..S • ..SOO •'lEV !:LASTIC 
48,16 2.637 5. .1087 2.83 tl3.300 MI:V E:LA~TIC 
50,17 2.761 5. .1431 2.94 I:I..S.JOO ·'11::'J ELASTIC 
52.19 1.949 5. .1240 .5. 05 1:13, .~OU MI:V I::LA~TIC 

54,21 1.265 6. .0953 3.16 8J • ..SOO '1EV ELASTIC 
56.23 1.201 6. .1029 3. 27 ti..S.300 '1!:V ;::LASTlC 
'58,24 1.284 6. .1195 3 .. p 6.5.300 '1t:;V ELASTIC 
60,62 ,6H3 5. .0664 3.~0 tl..S,..SOO '11:V tLASTIC 
62.6~ .169 10. .U164 .5.60 1:13.300 '11:1/ ELA~TIC 
6'1,62 ,045 20. .0042 .L 70 f:IJ,JOO 'II::: I/ ELA::iTIC 
66.62 .147 11. .0134 3.81 83. -~00 '11:V tLA!>TIC 
68,63 .196 10. .0169 ,). 91 HJ,JOO '11:V ELASTIC 
70,64 .173 10. .0142 4.01 f:j3,300 .'11::V t:LASTlC 
72.66 .257 9. .0200 4.11 8.3 • .300 '11:: v E:LA5TIC 
74,67 .425 7. .0.315 4.20 8'.3. 300 ·'1EV ELASTIC 
76,69 ,409 7. .0289 4 • .30 1:1.5.300 '11:'J ELA~T IC 
78,70 .175 11. .0119 4.39 83 • .500 '11:V ELASTIC 
80. 71 . 058 19 • ,QQj8 4.49 1:13,300 '11:1/ t:LASliC 
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82!71 • 077 16. .0050 4.58 8.L 3oo '11::1/ .!::!-AST I C 
R4,71 .16.7 11. .0105 4.67 83.300 ,.,I: 1/ ~LASTIC 
86. /1 . 228 10. .0141 4.76 83 • .SOO '11:1/ . ELASTIc 
88,69 .289 9. .0178 4.84 8.5 • .500 .'11::1/ ELASTIC 

'IIUUH'IIUU 12CC1?C,12C>12C Q= o.o A r ELAB = 89.7 MI::V UU'IiU$U$$$ 

ANGLE SIGMA ERR0R SIG/SIGR PTRAN 
<DEG-CMl CMB/SRl C%) (INV•F'Ml 

22.44 148.292 5. .225B 1.40 8'1.700 '11:1/ ELASTIC 
24,44 37.028 5. .0773 1.52 89,700 I'll: I/ ELASTIC 
26.44 5.214 5. .0147 1.64 89.700 '11:1/ ELASTIC 
:?8.45 .S0.202 5 • .1131 1. 77 89.700 1'11:1/ ELASTIC 
30.47 31.070 5. .1537 1.89 89.700 MtV ELASTIC 
32.49 12.006 5. .0781 2·01 89.700 '11: v !::LASTIC 
34,51 1.1:1!::1() ..,, .0158 2.13 U9.700 '-11= v lii-A~TIC 
:~6. 53 4.959 5. .0553 2.25 89.700 ·'1tV ELASTIC 
3A, 'i.~ 7.:t~H 5. .1042 2.37 89.700 '11: v t:LASTIC 
40,:)6 3.A68 5. .0734 2.49 !l\1,/0U '11: v t:LA::,T)t; 
42,58 1.575 8. .0388 2.61 89.700 '11:V ELASTIC 
44.56 :?.658 5. .0842 2.73 89.700 '11:: v ELASTIC 
46,55 3.306 5. .1338 2.84 89.700 '1t:V ELASTIC 
48,56 :,.0. 1 I b '. .1109 1!·96 89.700 "''lmV EL.A':iTIC 
50,S6 .959 5. .0602 3.07 89.700 111:: v ELASTIC 
52,58 .827 5. .0622 :S.18 89.700 MEv ELASTIC 
54,':)9 .861 5, .0748 3.30 89.700 ."'I::V ELASTIC 
56.61 .576 5. .0556 :s. 41 89.700 MI:V ELASTIC 
58,62 .203 7. .0209 3.72 89.700 '11:1/ f:LASTIC 
60,64 .055 14, .0058 3.63 89.700 MI::V eLASTIC 
62,66 .061 13. .0064 3.74 89.700 ·"'I:: I/ ELASTI(.; ~ 

6'1,67 .0!:'!5 1, 4. .0057 :s.a5 89,700 '11::1/ ELASTIC 
66,6R ,n31 19, .0031 3.'15 89.700 '11:1/ ~LAST!c 
68.63 • 011~ 21. .0017 4.05 89.700 '11: v I: LAST 1 C 
70. b.~ .0?9 17. .0026 4.16 89.7UU '11::V ELA~TIC 
7~.64 • 043 14 • .OO.H! 4.26 89.700 '11::V ELAStiC 
74.65 .108 9. .0091 4.j6 !!9.700 '1t:: v ELA:;iTIC 
76.66 .168 7. .0135 4.46 89.700 "'!::V ~LASTIC 
78,67 .202 6, .0158 4.56 89,700 111:V ELASTIC 
HU.b9 .1?6 B. ;0095 '1.66 69 • .7(.10 "'c v F.LAST!C 
82.70 .036 15. .0027 4.75 89,100 "'I: v ELA::iTIC 
114,71 .049 13. .0035 4.84 89.7()0 '11: v ELASTIC 
86,72 .?26 6. .016?. 4.Q4 89,70U '11:: v ;LASTIC 
86.72 .44R 5. ·03~0 ;;.o3 89.7()0 111:V ELASTIC 
90. 72 .443 5. .0316 5.12 89.7()0 ,"'!;I/ ELASTIC 
92.71: ,248 6. .0178 5.1,.10 89,/00 '11::V EL.A::iflC 
94,69 • 033 18 • .0024 5.29 8'..1.7UU iolt:V ELAS'rlc 

$$U$$$~1di$$$ 12C<12C,12Cl12C Q: o.o AI ELAB = 9.S.8 MEV U:1iU$U$UU 

ANGI .. E SIGMA ERR0R SIG/Sl<JR PTRAN 
<OEG-CMl <MB/SRl (%) <INV·F'Ml 

1o,uo 4205.362 5. .:S514 .64 9:S.80U 11!: v LASTIC 
12.00 2231.061 5, .3886 ' .]7 9j,8QO '11:V LASTIC 
14.00 1755.138 5. .56.31 .90 93.800 Mt:v LASTIC 
15,35 403.616 6. .1852 .98 93,800 MEV LASTIC ~ 

16.59 141.698 5. .0874 1.06 9.5.800 MI:V LASTIC 
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17,62 91.552 5. .0740 1.14 93.~00 MI:V ELASTIC 
19,06 162.666 5. .1690 1.22 93.800 MI:V cLASTIC 
20,30 194.335 5. .2551 1.30 93,800 ·'1EV E:LASTIC 
21,55 159.244 5. .2604 1. 37 93,800 .~EV ELASTIC 
22,60 73.896 5 •. .1489 1.45 93.800 MI:V tLASTIC 
24,05 20.642 6. .050A 1.53 93.800 ~t:V cLASTIC 
25,30 5.734 10. .0171 1o6l 93.800 MI:V ELASTIC 
26,55 16.712, 7. .0601 1.69 93.800 "'EV t:LASTIC 
27,60 32. Hl3 5. .1394 1. 77 93,800 •"~EV E:LASTIC 
211,05 31.280 5. .1611 1.64 93.800 '11: v ELASTIC 
30,31 22.653 5. .1390 1.92 93.600 MI::V ELASTIC 
31,56 9,478 5. .0692 2.00 93.800 MEV ELASTIC 
32,81 2.536 9. .0220 2.08 93.800 111:V t:LASTIC 
34,30 2.037 9. .0216 2.17 93,800 ,'1EV i:::LA!:>TIC 
35,55 5.218 5. .0653 2.24 93,800 MI::V i::LASfiC 
36,80 7.287 5. .1079 2.32 93.800 MeV E:LASTIC 
38,()5 7.060 5. .1234 2.40 93,800 '11: v ELASTIC 
39,35 4.382 5. .0909 2.48 93,800 '1f:V I:LASTIC 
40,56 2.818 5. .0685 2.55 9j,fiOO '11:: v E:LAST I C 
41,81 1.602 5. .0458 2.62 93,800 ·'11:: v ELASTIC 
43,06 2.008 5. .0673 2.70 93,800 MEV E:LA!:>TIC 
44,30 2.83!1 5. .1112 2.77 c93, 800 111:: v ELAS T I·C 
45,55 3.316 5. .1512 2.85 93,800 111:V ::LA!:>TIC 
46,80 2.802 5. .1479 2.92 93.800 "'E V ELASTIC 
48,()5 2.016 5. .1224 2.99 93.800 ·'11: v ~LASTIC 
49,30 1. 056 6. .0732 3.07 93.~00 ·"'I::V t:LASTIC 
50,55 • 492 7 • .0385 3.14 93,800 "'I::V i:LAST IC 
'51. 80 . 401 7 • .0350 .L21 93 •. 800 1'11:: v ~LASTIC 
53,05 . 470 7 • ,()452 3.26 93.800 "'EV ELASTIC 

So, 54,31 .602 5. .0630 3.36 93.800 MI:V eLASTIC 
55,56 .491 5. .0550 3.43 93.1:\QO i'II:V ELASTIC 
56,81 .287 6. .0338 3.50 93.~00 111:V ELASTIC 
58,06 . 060 23 • .0073 3.57 \13.800 ·'11:: v cLASTIC .. 59,32 .020 37, .0025 3.o4 93.800 MEV ELASTIC 
60,57 .043 16. .0055 3. 71 93.800 MI:V ELASTIC 
61,81 .138 10. .0176 3.78 93.800 MI::V ELASTIC 
63,06 .198 7. .0251 3.85 9:.S.800 "'f: v ELASTIC 
64,31 .159 12. .0199 3.91 93.800 '11: v !:LASTIC 
65,35 .080 11. .0099 3.97 93.tiOO 111:: v cLASTIC 
66,58 .049 21. .0059 4.04 93.800 11E:V I::LASTIC 
67,82 .018 33, • 0021 4.10 . 9:.S.800 '11: v t:LASTIC 
69,06 .036 29. .0041 4.17 93.800 'II::V ELASTIC 
70,30 .071 17. .0080 4.23 93. tlOO .'1EV ELASTIC 
71,55 . 108 13 • .0119 4.30 93.800 ·"'I: v ELASTIC 
72,80 .132 10, .0142 4.36 93,800 MEV ELASTIC 
74,04 .156 9. .0163 4.43 93,800 !'lEV eLASTIC 
75,29 .122 19. .0125 4.49 93.800 '1EV ~LASTIC 
76,55 . 104 23 • .U105 4.55 93,800 ,'11: v ~LASTIC 
77,80 .10'5 14. .0103 4.62 93,800 ~t:V E:LASTIC 
79,05 .089 17. ;0086 4.68 93,800 MEV ELASTIC 
80,30 .080 23. .0076 4. 74 93.tl00 ,'11:V f:LAS I I C 
81,56 .OJ6 17, .0034 4.80 93.800 >II: v ELA:ST 1 c 
82,81 .023 33, .0021 4.86 93.800 MEV ELA:STIC 
84,06 .014 44, .0013 4.92 93.800 >ltv ELASTIC 
85,31 • 068 20 • .0061 4.~8 93.800 '1EV t:LASTIC 
86,57 .117 15. .U105 5.04 93,1!00 MI:V ELASTIC 
137,81 .154 16. .0138 !L10 93.800 '11:: v ::LASTIC 
89,06 .233 11. .0209 5.16 93.HOO I'II:V C:LASTIC 
90,30 .190 18. . 0170 :;;. 21 93,1:iOO '11:V i:LA!:>TIC 
91,55 .201 15, .01711 5, 27 93.800 '11::V !:LASTIC 
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U'JiB$$U$U 12C<12C.12Cl12C (J: o;o AT ELAFl = 98.2 MI::V nuu:uu'Jiu 

ANGLE S I GHA ERR~R Sl<i/SIGR PTRAN 
<DEG-CMl (118/SRl no <INV•FMl 

-
9,50 3255,000 5. .2119 .62 98,200 .'11:" ELA~TIC 

11,50 1942.500 5. .2728 .75 98.200 ·'11:V ~LA~TIC 

13,:50 1260.000 5, .3340 .88 98.200 "'!: v ELASTIC 
15,50 246.750 5. .1117 1. 01 98.200 '"' t: v t::LA~liC 

17,?u 59.050 5. • 0'129 . 1. 14 ' \18,:?on "1!:' v F-LAST Jr.. 
19,50 171.150 5. .1R40 Ln 98.;wo "'tv ELASTIC 
21.50 123,900 5. .1916 1. 40 98.200 '11: v !:LASTIC 
23,50 30.1)30 5, • 0649. l.;;,s 98,200 "'t:V i::LASTIC 
;?5,?0 5,880 5. .0174 1. 66 98.200 "'tV ELA~T 1 C 
27,50 24.990 5. .0996 1. 79 98.200 MEV i:LASTIC 
'29,50 23.940 5. .1273 1..9? 96,200 "'I;: v tLAS rIC 
32,49 2.538 5. .0205 2.10 98.?.00 '1t:V ELASTIC 
34,?1 4,396 5. .0468 ;2. 23 98.200 "ti:V ELASTIC 
3~,?3 7.00£1 5. .0979 ;,i::,Jb 98.200 .~c-v ELASTIC 
38,55 5.504 5, .1006 2.48 Yts •. £UU 'ltv f!LA~TIC 

40,56 2.391 5. .0569 2.61 98.200 .'1t;:IJ ELASTIC 
'12,78 1.597 " ' .O<IQ~ '. 1 J 98.21,)0 ioli::V i".LAST I r. 
44,56 2.39A 5. .0943 2 .1~5 98.200 '11:: v ELASTIC 
46,?5 2.061 5. .1023 2.97 98,200 '"'I: v ELASTIC 
48,56 ,920 5 .. .0567 3.09 98.200 MeV ELASTIC 
50,56 .229 7. .0171 3.21 98,200 "'I:V t:LASTIC 
52,51:1 .221 7. .0194 3.33 98,200 "'I:IJ ELASTIC 
54,59 .337 6, .03J5 .S.45 98.200 '11: v t::LASTIC 
56,61 .133 9. .0144 .3.57 98.200 ~t:IJ cLASTIC 
58,62 ,039 18, .0044 J.68 98,200 "'I:V i::LASTIC 
60,64 • 120 10 • .0141 3.80 98.200 '11:1/ ELASTIC 
62,66 .:?41 7. .0283 3.91 98.200 "'I:V ~LASTIC 
64,67 .166 9. .0192 4.02 98,200 "'I:V ELA::,TIC 
66,64 .065 11. .UU/3 'iol3 9tl. 200 :-lEV I::LA:JT IC " 68,63 ,030 15. ,QQ41 4.24 9R.?Oil '11-V Fi.,ASTfr. 
70,63 ,099 9. .0104 4.35 91:1.200 '11::V !::LAST It,; 
72,64 .180 7. .0182 4.46 98. 2·oo "'tiJ tLASTJC 
7'1,65 .178 7. .0174 4.76 9ti.~Q(J '11;:V tLASTlC 
76.6~ '111 9. .0105 4.67 98.200 "'I:V ELASTIC 
78,67 .083 10. .0077 4.7'7 98.200 "'EIJ El.ASllC 
8U,b9 ,079 11. .0071 4.07 9!:!,200 'ttl/ e:LASTIC 
82,70 .073 11. .0064 4.97 98.200 "'I:V eLASTIC. 
1\4,71 .ll5J 13. .UQ46 :;i,Q7 9ll.200 '1l't' t:LAbTIG 
86,72 .051 14. .0044 5.17 98.200 "'I: v t:LASTIC 
88,/2 .111 9. .0095 5.26 98.200 MEV tLASTIC 
90,72 .098 10. ·OOd1 !1.3~ 911.~00 "'Ii: I/ ELo\STir 
•J2. 71 .O!:i3 14, .nn45 5.44 9!:!.200 '1EV i!LA~TIC 

$$$$$$$$$$$$ 12Ct12C,12(.;l1t'(.; lJ = u.o AT ELAB =102.1 M~V U ti:UUU'b:li:Ji:J> 

ANGLE SIGMA ERRIIlR SlG/SlGR PTRAN. 
<DEG-CMl <MB/SRl ( %) ( INV•FM) 

?2,44 60.400 5. .1184 1. 49 102.100 ·"'tiJ ELASTIC 
24,44 3.554 7. .0097 1.62 102.100 "'I: v ELASTIC 
?.6,44 24.855 5. .0921 1. 75 102.100 ,'11: v f::LASTIC 
28,45 30. 726 5. .1535 1.89 102.100 "'I:IJ ,:LAST!C 
30.47 11.126 5. .0742 2.02 102.100 ~I:V i:LASTIC 
32,49 2.184 9. .0193 2.15 102.100 :-lEV ELASTIC 
34.:>1 7 .. 248 5. .0848 2.28 102.100 :-lEV ELASTIC 
36,5J 8.435 5. .1298 2.40 102.100 "'EV ELASTIC 
38,55 4.842 6. .0975 2.53 102.100 'li:V ELASTIC 



40 0 56. 1.866 10o o0489 2o66 102o100 'h:V i::LASTIC 
42o58 1o856 10o .0628 2o79 102o100 11E:V t:LASTIC 
44o56 2o080 50 o0894 2o91 102o100 11EV ELASTIC 
46o55 1. 300 50 o0702 3o03 102o100 "'EV ELASTIC 
48,56 o434 7. o0289 ;S.15 102.100 ·'1EV ELASTIC 
50o56 o201 10. o0161 3.28 102.100 11EV i:LASTIC 
52o58 .259 9. o0241 3o40 102.100 MEV ::LASTIC 
54o59 o233 9 0 o0244 3o52 102o100 '11:: v '=LASTIC 
56.61 .135 12o .0154 3.64 102.100 ."'EV I:LASTIC 
58,62 .082 15 0 .0099 .5. 76 102o100 MI::V cLASTIC 
60,64 o184 10, o0227 3o87 102.100 Ml:: V ~LASTIC 
62,66 .JOB 8 • o0379 :So99 102o100 I>IEV E:LASTIC 

. 64'o 6 7 .286 Bo .0347 4o10 102.100 "'EV E:LASTIC 
66,64 o112 7. .0133 4o21 102.100 ~EV i:::LASTIC 
68,63 .053 11. .0061 4o33 102.100 .'11::V ::LASTIC .. 70.63 o106 8. 0 0118 4o44 102.100 ,'II::V ELASTIC 
72,64 o189' 6 0 .0204 4o54 102o10U MI::V ELASTIC 
74,65 .197 6. .0206 4.65 102o100 MI::V ELASTIC 
76,66 o088 9 0 o0089 4o76 102.100 'II::V ELASTIC 
78,67 o026 16, .0026 4o86 102.100 ·"'EV t:LASTIC 
AQ,69 .020 18o .0020 4o97 102o100 '11::V ELASTIC 
82,/0 o056 11. .0053 5.07· 102o100 '11::: v cLASTIC 
84,71 .043 LL o0040 5 o17 . 102o100 MI:V ELASTIC 
86,72 o018 20o o0016 :). 27 102o100 'lEV ELASTIC 
88,72 o007 32o .0007 5o36 102o100 "'EV !::LASTIC 
90o72 .011 27o o0010 :;. 46 102ol00 '11:V ELASTIC 
92o71 .016 22, o0015 5.55 102o100 '11: v ELASTIC 
94,69 o038 15, o0036 5o64 102o100 "'I::V ELASTIC 

uuuunu 12C<l?.Col2C>12C (J: o.o AT ELAI::l =105o0 MEV UUU:IiU$$U 

ANGLE SIGMA ERRIOR SIG/SIGR PTRAN 
<DEG-CMl <MB/S~l (%) <INV•FMl 

15,.55 327o565 7. o1853 1o04 105.000 MI:V ELASTIC 
16,59 80.099 50 o0608 1.12 105oUOO "'EV ELASTIC 
17o82 76.650 7 0 o0764 1. 20 105o000 '11:: v ELASTIC 
19.06 172.141'1 6 0 .2208 1o29 10~oUOO '11:V ELASTIC 
20,30 196o406 5o' o3194 1o37 105oOOO "'I::V ELASTIC 
21.55 132o947 50 o2707 1o45 105oooo '11: v ELASTIC 
22,80 48.778 8. o1231 1o 54. 105o000 'It: v I::LASTIC 
24o05 6o463 9 0 .0200 1. 62 105o000 'lEV ELASTIC 
25.30 6o690 11. o0253 l. 70 105oUOO '11:: v ELASTIC 
26o59 25o394 7 0 ol171 l. 79 10.5 0 000 'II::V ELASTIC 
27o80 30o409 7· 0 o1683 1o87 10~o000 MEV ELASliC 
29,06 24o006 6 0 o1599 l. 95 105o000 MEV ELASTIC 
30.30 10o949 50 .0873 2o03 1o::>.ooo '11:V E:LASTIC 
3lo55 3.351 9 0 o0319 2 oll 105o000 "'I::V ELASTIC 
32.81 2o647 9. o0301 Zo20 105o000 '11:: v ELASTIC 
34o05 6o086 6. o0819 2o28 105o000 "'EV I::LASTIC 
.~'io.30 8.5213 5. .1363 iL 36 105;000 '1EV El-ASTIC 
36o55 8o188 6. o1549 2o44 105.000 ;'II::V ELASTIC 
37o80 5o867 6o o1312 2.52 105o000 "'EV ELASTIC 
~9o06 3.475 6, .0918 t!o60 lO?oOOO .'11::: v E:LA::,TIC 
40 •. 51 1o484 9o .0461 2o68 1o::>.ooo "'~V tLASTIC 
41.56 1.583 ~ 0 o0576 2 0 76 10';>.000 ·'11: v ELASTIC 
42,81 1 0 985 6. o0844 2o84 105o000 .'11: v ELASTIC 
44.06 2o081 7 0 .1029· 2o92 1o::;oooo 'IE v ELASTIC 
45o32 1oB50 50 o1058 .SoOO 105.000 .'lEV ELASTIC 
46,57 . 921 8 0 .0605 3.08 10?o000 .'lEV t:LASTIC 
47,81 .418 13. .0312 :5.15 105.000 '1t:V ELASTIC 
49o06 .313 10o o0?.64 3 0 2~~ 105.000 '1 t: v ELASTIC 



50,55 .209 13. .0201 .3. 32 10=>.(.)00 ·'It: v t:LASTI(; 
51. ';)5 .275 9. .0286 .3.38 105.000 ·'1t:V ELASTIC 
'5:?.,19 .:?59 12. .0292 3.46 105,000 'It: v ELASTIC 
54,03 • 315 8 • .0383 3.53 105,000 ''ltV ELASTIC 
55,56 .159 16. .0207 3.63 105.000 "ltV ELASTIC 
5b,81 .07b 14, .0104 3.70 105,000 ,'lEV t:LASTIC 
58,06 .076 22~ • 0.108 3.78 105.000 MtV E!,ASTIC 
59;32 • 092 33 • .0133 3.85 1o5;uoc.i :'It: v ELASTIC 
60,?7 .079 22. .0115 3.92 105.000 "'EV ELASTIC 
61,81 • 'i/!12 lY. .0266 4.00 105,000 ·'lluv iiiL.A':iTIC 
63.06 • 216 14 • .0315 4.07 105.000 'It v ELASTIC 
64,31 .166 14. .0240 4.14 105.000 'lEV ELASTIC 
65,55 • 100 12 • .0181 4.21 105.000 MEV ELASTIC 
66,?8 • 094 12 • .0133 4. 27 105,000 Mt:V ELASTIC 
67,82 .044 14, .0061 4.34 105,000 "'t:V ELASTIC 
69,~6 .022 17, .0029 4.42 105,nQQ MI::V F.LASTir. 
70,30 .084 20, .0112 4.41:! 105.000 i'IEV E:l.ASTIC 
71.55 .103 10, .0135 4.55 105,UUU l"it:V !:LASTIC 
I'I..MO • 133 p, .0172 4.62 107,000 !ott: v . t:LA::ITH: 
74,04 .133 10, .0168 4.o8 105,000 'lt:V I:LASfiC 
75.29 ,096 9. .0119 4.75 105,000 MEV i::LASTIC 
76,:.5 .046 17, .00!)9 4.82 105.{)0() !olhV i::LASill: 
77,80 .011 23. .0013 4.89 105,000 MI:V ELASTIC 
79,05 .004 80. .0011 4.95 105.000 Mt:V i::LASTIC 
80,30 ,008 60, .0010 5.02 105.UOO "'t:V ELASTIC 
81,56 .023 29, .0027 5.08 105,000 11EV ELASTIC 
82,81 .025 16, .0029 5.15 105.000 ,'II: v ELASTIC 
84,06 .022 27, .0026 5.21 105.000 '11:V ELASTIC 
85,31 ,024 21. .0027 . :5.27 105,000 "'tV ELASTIC 
86,57 .012 46, .U014 5.33 105,000 'lEV I:LASTIC 
87,81 .023 23. .0027 5.40 105.000 ·'lEV ELASTIC 
89,06 • 025 26 • .0028 5.4b 105.000 .'11;: v ELASTIC 
90,30 .015 29, .0017 5.52 105.000 11t:V eLASTIC 
91,55 .013 43. .0015 !L ~H 1U5.ouo 'It: v ~LASTIC 
Y2,79 ,022 . 2!:i, ;0024 5,b3 105.000 '!!liuV EL.A':iTIC 
94,02 .018 32, .0021 5•b9 105,000 '1EV eLASTIC 
95,?,6 .029 27, .0032 5.75 105.000 'It: v i:LA!:.T 1£: 

$$$$$$$$$$$$ 1:?C!1?.Co12Cl12C a= o.o A l ELAB =106,9 MEV hUUU$U$$ . . . 

ANGLE SIGMA ERR0R Sll1/SIIiR PTRAN 
<DEG-CMl <MB/SRl 00 (I~V-F"Ml 

24,4-4 <4. 6.13 !; • • U'lJtl 1. 66 106,90ll ,..,E: v ,:; l A:; T If; 
26,44 29.060 5. .1191 1.tw 106.900 :.lEV ELA~TIC 
~8.45 2'1. 691. '5. .1:569 1. 93 1Q6,q00 111: v [;LA~TIC 
30.47 6.485 5. .0482 2.Q6 106.900 "'EV ELA::iTlC 
32,49 3.598 6. .0356 2.20 106.900 "'t: v ELASTIC 
34,51 8.281 5. .1084 2.33 lOb.YUU "'t: v ELASTIC 
36,53 7.116 5. .127.5 ~.4b 106,900 '11:V t:LASTIC 
38,55 3.'355 6. .0756 2.59 1Qb,900 ·"'EV ELASTIC 
40,56 1.299 10. .0380 2.72 106.900 MEV ELASTIC 
42,58 1.726 9. .0650 2.85 106.900 '1EV ELASliC 
44,56 1.640 5. .0781 2.98 106.900 .'11:V ELASTIC 
46,55 .790 6. .0469 3.10 106.900 "'t:V ELASTIC 
48.56 .239 10. .0173 3.23 106.\fOO 11t:V t:LASTIC .. 
50.56 .331 9. .0286 3.35 106.900 '1t:V t:LASTIC 
52.58 .404 8. .0404 :S.48 106.900 '11:::V ELASTIC 
54,59 .307 9. .0344 J.60 106.900 ,"'EV ELASTIC 
56,b1 .193 11, .0234 3.72 106.900 11EV ELASTIC 
58.62 .200 11. .0255 3.84 106.'100 "'tV eLASTIC 
60,b4 .25~ 10. .0328 3.y6 106.900 11EV ELASTIC 
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62,(>6 .224 11. .0292 4.0!! 106·, 900 'II:V i:LA::ITIC 
64,(>7 .205 11. .0264 4.20 106.900 'lEV ELASTIC 
66,(>4 .095 9, .0120 4. 31 10b,9UO '11::V :LA::iTIC 
68,63 .047 12. .0058 4.43 106.900 MEV ELASTIC 
70,63 .066 10. .0079 4.54 106,900 MI:V ELA::iTIC 

.72,64 .0'118 9. .0114 4.65 106,900 'IE: v ELA::iTIC 
74,65 .089 9. .0101 4.76 106.900 ·'lEV ELASTIC 
76,66 .049 o12, .0054 4.87 106,900 '11::V ELASfiC 
78,67 .017 21. .0019 4.98 106.900 >1EV E:LASTIC 
80,69 .025 17. .0027 ;.o8 106,900 I'II:V t:LASTIC 
82,70 .033 15, .0034 :).19 106.900 MI::V ELASTIC 
84. 71 .020 20, .0021 ~;;. 2 9 106,900 'lEV t:LA::iTIC 
86,72 .022 19, .0023 5.39 101>.900 MEV ELASTIC 
88,72 .045 14. .0045 5.49 106.900 'II::V ELASTIC 
90,72 .043 14. .0043 :1.59 106,900 MEV ELASTIC 
92. 71 .027 18, .0027 :). 68 106,900 1-II::V ~LAS~ l.C 
94,69 • 011 29, • 0012 . 5.77 106,900 "'I::V ELASTIC 

$$$$'1iUU$U 12CC12C.12Cl12C (J: o.o AT ELAH =lloLO MEV :li!ldi~U '!>$$~$$$ 

ANGLE SIGMA ERR0R SIG/SIGR PTRAN 
<DEG-CMl <MB/SR> (%) (I NV•F'M l 

15,35 99.304 9, .0634 1. 07 112.000 'II: v t:LASTIC 
16,:)9 85.466 7, .0732 1.16 112.000 'II: v ELASTIC 
17,82 166.4!:;4 7. .1874 1.24 112.000 MI::V I:LASTIC 
19.06 190.951 5. .2773 1. 33 112.000 '11::V ELASTIC 
20,30 127.025 5. .2345 1.42 11~.000 ·'11::V ELASTIC 
21.55 49.805 5. .1154 1. 50 112.000. •'11::1/ ELASTIC 
22.80 7.973 9. .02.50 1. 59 112.000.'11::V E:LA::ITIC 
24,05 9.844 8. .0349 1. 67 112.000 '11::1/ ELASTIC 
25.30 25.159 5. .1093 1.76 112.000 '11:: v ELASTIC 
26.~5 31.445 5. .1662 1. B4 112,000 · "'t:V ELASTIC 
27.80 23.049 5. .1475 1.93 112.000 '1t::V ELASTIC 
29,()6 9.331 5. .0721 2.02 112.000 '11:: v i:LASTIC 
30,31 3.406 5. .0316' 2.10 112.000 I'IEV ELASTIC 
31,55 4.780 5. . 0530. 2.18· 112.000 1-II::V ELA::iTIC 
32.80 7.418 5. .0981 2. 27 112.000 MEV ELASTIC 
34,05 8.149 5, .1283 2 • .55 112.000 'lEV ELASTIC 
3'L 30 6.686 5. .1250 2.44 112.000 'II::V ELASTIC 
36,57 4.715 5. .1047 2.52 112;000 '11::V I::LASTIC 
37,82 2.273 6. .0596' 2.60 112.000 ~leV Et .. ASTIr. 
39.35 1.099 5. .0352 2.71 112:ooo >11::V ELASTIC 
40,58 1.349 5; .0506 2.79 112.000 Mt:V ELASTIC 
41.82 1.468 5. .0642 2.87 112.000 ,'lEV ELASTIC 
43,06 1.424 5. .0723 2.95 112.000 '11::V ELASTIC 
44,30 .960 5. .0563 3.03 112.000 '11::V ELASTIC 
45,55 .579 6. .0390 3.1i 112;ooo 'lEV ELASTIC 
46,80 • 274 8, • 0210 . 3.19 112.000 'lEV E(-ASTIC 
48,05 • 245 8 • .0212 3. 27 112.000 ·'11:: v ELASTIC 
49,30 . 378 5 • .0366 3.35 112.000 '11:: v ELASTIC 
50,55 .462 5. .0494 3.43 112.000 ·'11:V C:LASTIC 
51,BO • 508 5 • .0595 3.51 112.000 'II:V ELASTIC 
53,05 • 387 5 • .0489 3,59 112.000 '1t:V tLASTIC 
54,31 .288 6. .0389 3.67 112.000 '11:V ELASTIC 
55,56 . 231 7 • .0329 3.74 112.000 111:: v ~LASTIC 
56,81 • 197 8 • .0291 3.82 112.000 :'1t:V ELASTIC 
58,06 .199 11. .0305 3.90 112.000 '"E V ELASTIC 
59,32 .210 6. .0328 3.98 112.000 ·'1E:V ELASTIC 
60.57 .192 7. .0303 4.05 112.000 '11:: v ELASTIC 
n1,B1 .170 9. .02()9 4.13 112.000 :'11-:V i:LA::iTJC 
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63.u6 .134 10. .0212 4.20 112.000 '11::: v !::LASTIC 
64, .H .082 13, .0129 4.28 112.000 '1t:V ELASTIC 
65,::>5 ·, 069 15. .0107 4.35 112,0UO '1tV tLASTIC 
66,79 .045 18. .0070 4.42 112.000 '11:: v ~LASTIC 
68.()3 .016 37. .0025 4.49 112.000 ·'1tV i:LASTIG 
69.26 ,021 33. .0032 4.57 112.000 '11:: v ELASTIC 
71,55 .025 36. .0036 4.70 112.000 "ltv ELASTIC 
72.80 .015 43, .0022 4.77 112.000 '1t:V ELASTIC 
74,04 .011 60. .0015 4 .tl4 112.000 '1t:V ELASTIC 
.?5.29 ,OQb !!!~. t0009 4.91 .11?,.{lDD "'I:V ELA~TIC 
76.75 . 007 67 • .0009 4.98 112.000 11EV ELAST 1 C 
77,80 .015 45. .0021 j,Q5 112.000 '1EV t:LASTIC 
79,LJ7 .OJO 29. .0041 j.ll 11l. DUO '11::: v tLASTIC 
80,-SO . 045 . 27 • .0060 j.18 112.000 '11::: v t:LASTIC 
81.56 .040 33. .005:? 5.25 112.000 '11::: v ELASTIC 
82 •. &1 .017 42, .. 0021 5. 31. 112.000 '11:::V cLASTIC 
84.06 .ll09 60. .0012 5.J8 112. ooo lolt:V i::LASTIC 
85 •. ]:\ .007 67, .()(l09 ~.44 112.000 ~,I: v EU!H llJ 
!16.~7 .O;(.fl 35, .oo36 !S. !;1 112, ll!JO '11:V ELA~TIC 
81,ij1 ,048 26. .oo62 '}).51 112. boo '·11: v ELASTIC 
89.06 .084 20. .0107 5.64 112.000 '11:::V ELASTIC 
90.30 .088 20. .0112 ~.70 112.000 '11::: v i:LAST I C 
91.?5 . 066 19 • .0084 5.76 112.000 '1t:V ELASTIC 
Q2,79 .025 30. .0031 5.82 112.000 '11: " ELASTIC 
95,26 .01? 75. .0015 ~). 94 112.000 '11:V ELASTIC 

uuuunu 1'?C < 12C, 12C )12C Q: o.o .AT ELAI3 =117.1 MEv hUUU$$h$ 

ANGLE SIGMA F.RR0H SIG/SIGH PTRAN 
<DEG-C"l>. !r1E:I/SR> 00 (I •'lV-F"M) 

15,:S5 94,088 6. .0570 1.10 11/,100 .MtV EI,.ASTIC 
16,:>9 52.565 6, .0428 1.18 117.100 ·'11::: v ELASTIC 
17.82 140.917 8. .150., 1.27 117.100 .'1Ew ELA::iTIC 
1.,,00 183.610 . 7' .2!:541 t ,.,(! 117,lOU ~I:V ::OLAST I C 
20,30 133.272 ., . ,2S48 1.45 117.100 '11:::\1 ELASTIC 
21.55 53.148 ~o. .1178 1.54 117.100 MI:V !::LASTIC 
22.44 5.618 5. ·.0146 1. 60 117.100 :'1EV ELASTIC 
?4.44 23.767 5. .0864 1.74 117.100 '11:V ELASTIC 
26,44 28.807 5. .1445 1.88 117;100 Ht.V t:LAlSTIC 
28.45 9.950 5. .0679 2.02 117.100 '1t:V i::LASTIC 
30.47 3.314 ·5. .0305 2.16 117 .lliO "'I:::V ELASTIC 
32.49 7.1Jl 5. . 0977 2.30 117.10(1 '1f-V ~~ AST IG 
34,'51 7.307 5. ·1192 2. 44 117.100 '11: v O::LASTIC 
36.53 3.087 5. .U662 2.57 117.100 '11:::V ELASTIC 
38.55 .9b3 s. .0270 2.71 117.1.00 :1t:V EU::iTIC 
40,:;6 1.171 7. .0424 2.85 117.100 )ojEv ELA::iflC 
44.?6 .760 5, .0440 .3.11 117.100 '1EV ELASTIC 
46,55 .368 6. .uc62 3.25 117.100 HEV ELASTIC 
4tJ;::~6 .507 .,, .0"!35 3 ..:S8 117.100 '1t:V ELASTIC 
50,56 ,602 5. .0606 3.51 117.ioo ·'ii:V t:LA~ IIC 
52,?8 • 422 6. .0485 :s. 64 117.100 :1EV ELASTIC 
54,:i9 .289 7. .0367 3. 77 117.100 .'1EV !:LASTIC 
56,61 .1~6 . 10, .0213 3.90 117.100 .'11:V ELASTIC 
58.62 .• 182 9. .0260 4.02 117.100 '1tV tLASTIC 
60,64 .157 10, .02~8 11.15 117.100 '11::V ELASTIC 
62,66 .090 13, .0132 4.27 117.100 -~~ v ELASIIC 
66,64 • 013 18, .0()18 4.51 117.100 "'EV ELASTIC 
68,63 .028 12. .OOJ9 4.63 117.100 '1EV t:LASTIC 
70,63 .Oi:?O 14. .00213 4.75 117.100 '11:: v ELASTIC 
72,64 .010 20. .0014 4.87 117.100 ·'1EV tLASTIC 
74.65 .018 15, .0024 4.98 117.100 :-li:V ELASTIC 



17 

76.66 . 026 13 • .0634 5.10 117.100 '11: v E:LASTIC 
78.67 . 041 10 • .0052 ;).l1 117.100 "'E v ELASTIC 
80.69 .053 .9, .0066 5.32 117.100 '11: v ELASTIC 
82.70 .028 12. .0035 5. 43' 117.100 '11: v E:LA::iTIC 
84,71 .015 17. .0018 ;.54 117.100 '11: v I:LASTIC 
86,7?. . 034 12 . .0041 :).64 117.100 '1EV ELASTIC 
88.72 .079 8. .OOYb :).74 117.100 .'11: v t::LA~TIC 

90.72 .065 9, .0079 5.85 117.100 '1E: v ELA~TIC 
92.71 . 030 13 • .0037 :).95 117.100 M~V cLASTIC 
94,69 .012 21. .0015 6.04 111'.100 MI:V ELASTIC 

UUUUU$$ 12 c ,< 12 c , 1?. c ) 1 ;.> c Q: o.o Ar ELA~ =121.6 MEV UUUJiUUU 

ANGLE SIGMA ERR0R SIG/SIGR PTRAN 
<DEG-CM> <MH/SR> (%) (I NV-F1'1) 

15,35 70.160 7. .0523 1.12 121,600 '1EV ELASTIC 
16,59 b3. 902 6. .1543 1. 21 121.600 MI:V dASTIC 
17,!:12 t74.258 6, .2299 1.30 121.600 "lEV ELASTIC 
19,06 121.69'5 5. .2077 1.39 121,600 '11:V ELASTIC 
?.0,30 41.430 5. .0902 1.48 121.600 '1EV ELASTIC 
21.55 7.901 7. .0217 1. 56 121.600 '11:V ELASTIC 
22.80 12.225 10, .0418 1.65 121.600 MEV ELASTIC 
24,()5 28.042 5. .1188 1.74 121.600 ·'~I: v ELASTIC 
25,30 29.516 5. .1536 1.83 121.600 '11: v ELASTIC 
?.6,59 23.781 5. .1'520 1.92 121.600 MI:V ELASTIC 
27.80 8.834 5. .0682 2.01 121.600 '11:11 ELASTIC 
29,06 14.400 5. .0411 2.10 121.600 '1f.V =LASTIC 
30.31 5.025 5. . 0565. 2.19 121.600 '11: v t:LAST IC 
31.55 7.244 5. .0976 2.28 121.600 '1t::V ELASTIC 
32.80 7.222 5. .1162 2.36 121.600 MI:V t:LASTIC 
:H, 05 5.814 5. .1115 2.45 121.600 '1EV ELASTIC 
35.30 3.18 7 7•, .0726 2.54 121.600 '11: v ELASTIC 
36,57 1.381 11. .0373 2.63 121.600 '11: v ELASTIC 
37,80 .869 6 •. . 0276 2.71 121.600 1-ii:V ELASTIC 
39,35 1.216 5. ,0472 2.82 121.600 "lEV ELASTIC 
40,58 1.451 5. .0657 2.90 121.600 11EV ELASTIC 
41,82 1.279 5. .0672 2.99 121.600 1-ii:V ELASTIC 
43,06 1.000 5. .0607 3.07 121.600 .''11: v ELASTIC 
44,06 .535 5. .0363 .L14 121.600 '11: v I:LASl!C 
45,55 .571 7. .0454 3.24 121.600 MI:V i:LASTIC 
46,80 ,491 6. .0441 3.32 121.600 ,'11: v ti-A::iTIC 
48,05 .536 5. .b5J9 3.41 121 ,'600 MEV =LASllC 
49,30 .611 5. .0681 3.49 121.600 i'II:V ELASTIC 
50,:)5 .605 5. . 0740 3.57 121.600 "lEV ELASTIC 
51.80 .435 5. .0578 3.66 121.600 '11:11 ELASTIC 
'53,05 . 292 8 • .0416 3.74 121.600 .'11:11 ELASTIC 
<;4,.H .251 16. .0379 3.82 121.600 '1E:II ELASTIC 
55,56 .156 11. .0247 3.90 121.600 '1E: II ELASTIC 
'56,81 . 135 12 • .0223 .3. ~8 121.600 .'11: v :LASTIC 
58.06 .121 13. .0206 4.06 121.600 '11:V ELASTIC 
'59,32 .086 16. . 0.148 4.14 121.600 '1tll ':LASTIC 
60.57 .071 17. .0125 4. 22 121.600 .'1t:: II ::LASTIC 
61.81- .n42 12. .0074 4.30 121.600 'ltV ELA~TIC 

63,06 .013 14. .0022 4.3!:1 121.600 '11: v i:LA::iTIC 
64,31 .011 50, .0019 4.46 121.600 'II: II tLASTIC 
65,35 .015 47. .0026 4.52 121.600 '1t:: v ELASTIC 
66,58 .025 22, .0044 4.60 121.600 "'I:V ::LA::iTIC 
68,03 ,036 21. .0062 4.61'.1 121.600 '1E:V i:LASTIC 
1'!9,06 .020 29, .0033 4.75 121.600 "'tv ::LASTIC 
70. :so • 017 33 • ,0029 4.82 121.ooo '1i:V =LASTIC 



~ 
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71,?5 ,()14. 41. .0024 4.89 U1. 600 "1t:V ::u:n1c 
72.~0 .013 44, .0022 4. 9 7 121,600 '1E V !:LAST I C 
74,04 .029 19. .00•47 ~.04 121.600 '1t:V ELASTIC 
75,29 ,0<41 14. .0066 s.u 121.600 '11::: v ELASTIC 
76,5? .037 16. .0058 5.19 121.600 ·'11::: v C:LhSTIC 
77,80 .025 23. .OOJ9 5.26 121.600 ·'11::: v cLASTIC 
130,.SO .024 24. .003A 5.40 121.600 '1EV ELASTIC 
81,56 .014 .S5. .Q02t:! 5.47 121.600 Mt:V I:LASTIC 
82.~1 .007 44. .0011 :).54 121.600 MeV ELASfiC 
R4,06 .014 37, .0021 5.61 121.600 '1t:V ELASTIC 
R5,;H .009 45. . 0014 . 5.67 121.600 '1ev ELASTIC 
86,57 ·. 017 32. .0025 5.74 121.600 '11::: v ELASTIC 
87.81 .016 .S2. .0025 5.tH 121.600 '11::: v ELASTIC 
89;06 .0~0 21. .oci45 S.87 121.600 '1t:V i:LASTIC 
90,30 .013 36. .(,J019 5.94 121.600 '1t:V eLASTIC 

UUU$$UU 12C(i2C.12Cl12t; (J: a.o AI t:LAB =126.7 I'IEV ~li:D :li$ u :1.$$:1.$$ !(, 

IINGI.E SJ Qt111 F;RR~R SIG/::;!l.iH PHI AN 
<OEG-CM) P1H/SR > (%) <IIIIV•F"M) 

15,35 60.031. 7 •. • 0484 1.14 126. 700 . '1t:V ELASTIC 
16,59 129,917 7. •. 1410 1. 23 126.700 Mt:V ::LASTIC 
17,82 198.':.72 5. • 2840. 1.32 126,700 MeV ELA~TIC 
19.06 tJ3;422 . 5. • 2472 1.41 126,700 '1EV ELASTIC 
20.30 53.6/3 6, .1270 1.51 126.700 i'lt:V ELASTIC 
21,55 10,638 10. .0318 1. 60 126.700 MEV tLASfiC 
22.80 9,545 8. .0357 1. 69 126.700 '11:':V i:LASfiC 
24,05 26.479 5, ·1226 1. 78 126,700 MEV i:LASTIC 
25,35 30.415 5. .1749 1. 88 126.700 '1t:V ELASTIC 
26;~':) .~c. !:)68 ~. .1'J7J 1:.96 1211.700 ''II= V iiLfl::iTIC 
'27,82 9. 939 7, .llH4b 2.05 126,7QO MI:::V ::LASTIC 
29,06 4.267 8. .0441 2.14 126.700 '1C:V cLASTIC 
30,30 .4. 388 6 ,· .0543 2.23 126.7p0 '11=V ELASTIC 
31,:;6 . /:1. f,l84 5. .0904 2.32 126.700 '1t:V ~LASTIC 
~2.81 6.377 5; .1134 2.41 121') .• 700 MEV F.i..ASli.C 
34,()5 5.007 6. :1osa 2.50 l26,7UO ·'1E'/ ELASTIC 
~S,JO ~.£00 ?, .01}5'4 2,50 14lfl.70D '1~V ::1.A~TIC 
36,55 1..275 10. .0378 .2. 68 126.700 "'EV ELASTIC 
:3'1, !W l,l132 11. .0~61 2·77 126.700 'lev iiLIISTIC 
39,05 1.098 lb. .0451 2.86 126.700 '11::: v ELA~TIC 
40,58 1·413 5. .0701 2.9b 126.700 '1EV ELASTIC 
41.o2 1.062 5. ~0610 l.05 1 21\' 7 fJfl Mf:V ~I. ASTIr. 
4l,l)6 ,84, 5. .u55? 3.1<1 126.700 •"~EV tl../lSTIC 
44,30 .588 6, ,0445 3. 22 126,700 Mt:V ::I..ASflC 
45,':)5 ,577 6. ·0496 5.31 126.700 M!:V eLASTIC 
46,80 .582 7. .0563 3.39 126.700 l'ii::V ELAS IIC 
48,05 .507 7. .0547 3.48 126,700 '1!:V ELASTIC 
49,31.) ,JI$2 10, .0456 3.56 126,700 '1EV El../lSTIC 
?0,55 .403 R, .0526 3.65 l26.700 ·'1t:V ELASTIC 
51.80 .246 J.O, .0347 3.73 126,/UU '1t:V ELASTIC 
53,()5 .179 14. .0270 3.82 126.700 "'ev ELASTIC 
54,31 .094 23. .0150 J,go 126,700 ,'1EV ELASTIC 
55,'56 .059 29. .0100 3.98 126.700 .'1tV ::LAS TIC 
'56,R1 .047 35, .. 0082 4.07 126,700 111::V t:LASTIC 
58,06 .044 29. .ooao 4.15 126,700 ·'1EV ELASTIC 
59,3?. .075 19. . 0137 4.23 126,7()0 MEV i:LASIIC 
60,57 .035 25. .0066 4.31 126,lOO '1C:V ELASTIC 
61,81 .016 45, .0030 4.39 126,700 '11::: v ELASTIC 
63,u6 .023 33. .0042 4.47 126.700 "'ev tLAST IC 
64,31 .027 28. .0051 4.5'5 126.700 '1eV ELASTIC 
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65,55 • 034 23 • .0064 4.63 126.700 '11:: v t::LA~TIC 

66,58 .046 22. .0085 4.69 126.700 "li::V ;;:LA~TIC 

. 6 7. 82 .n5o 21. .0092 4. 77 126.700 '1t:: v ELA~TIC 
69.06 • 038 23 • .0070 4.84 126.700 .'11:: v dA~TIC 
70.30 . 038 23 • .0069 4.92 126.700 '11::V ::LAST!C 
71,55 • 020 36 • .0035 5.00 126.700 '1t: v ELA~TIC 
72,80 .016 33. .0028 5.07 126.700 '11::V I::LA~TIC 

74,04 .041 21. .oon 5.15 126.700 '1EV I::LA~TIC 

75.~9 • 022 31 . .0039 5. 22 126.700 '1t::V ELA~TIC 

76.55 • 050 21 •• .0086 5.29 126.700 ·'1t::V ELA~TIC 

77,80 • 021· 33. .0036 5.37 126.700 '1t:V ELASTIC 
79,05 .024 29. .0041 :L 44 126.7UO ·'11::V t:LA~TIC 

80,30 .016 33. .0027 5.51 126,/QO·."'I::V ELASTIC 
R1,':i6 . 011 50. .0018 :). 'j8 126.700 '11:: v ELA~TIC 

0 

$$$$$$:iiU$U 12CC12C,12Cl12C (J:-4. 44 AT ELA8 = 70.7 Mt:·v UU:£U$U'Ii$$ 

ANGLE SIGMA ERR0R SJG/SIGR PTRAN 
CDEG-CM) CMR/SRl (%) (I ,'<JV•FI"') 

17. 15 65.680 10. .0239 .94 70. IUD )ott: v SINGLE 
19,21 82.020 8. • 0462. 1. 05 70,100 )o!EV SINGLE 
21.28 70.854 7. .0581 1.16 70.700 ·'1EV SINGLI:' 
23,36 28.063 10, .0321 1. 27 70.700 '11:: v S li~GLE 
25,45 15.655 13. .0241 1.38 70.700 '11::V SINGLE 
27,54 27.776 9, .0'564 1. 48 70,700 "'EV SINGLE: 
29,63 37.613 7. .0995 1. 59 70.700 )o!EV SINGLE 
31,72 27.585 8. .0944 1.70 70.700 ·'1E V S ll~GLE 
33,81 11.930 12. .0527 1.!!1 70.700 I-IE:V SINGLE 
35,91 9.785 13 .. .0558 1. ~1 70. 700 '1t: v SINGLE 
37,96 14.910 6. .1097 2. 02' 70.700 'It: v SINGLF: 
40,03 16.020 5. .1529 2.12 70.100 '11::V SINGLE 
42.11 9,709 5. .1209 2.23 70.700 '1EV SINGLE· 
44,19 6.212 6. .1015 2.33 70.700 '1E:V S I1'4GLE 
46,29 7,639 5 ,· .1642 2. 44' 70.700 '1E: v SINGLE 
48,38 10.120 5 •. .2860 2.54 70.700 •H:V SINGLI:: 
50,48 9,357 5. .3450 2.64 70. 7,00 '1 t: v SINGLE 
52,58 6.574 5. ,3106 2.74 70.700 ·'11:: v SINGLE 
54,68 4.923 5. .2886 2.84 70.700 .'1EV SINGLE: 
'56,78 5.364 5. .3723 2.94 70.700 11E v Sli~GLE 
'513,88 5. 477 5. .4247 3.04 70.700 '1£: v SINGLE 
60,98 3.951 5. .3~23 3,14 70.700 '1EV SlNCH,F. 
63.07 2.474 6. .2016 3.24 70.700 '1EV SINGLE 
65,16 2.116 7. .1658 3.33 70,700 '11::V SINGLE 
67.24 3.249 5. .2392 3.43 70.700 '1t:V SINGLE 
69,34 3. 577 5. .2447 .L52 70.700 '11:: v S ll~GLE 
71.45 3.502 5. .2218 3.61 70,700 '11:: v SINGLE 
73,57 2.704 5. .1591 ,L 70 70.700 '1EV SINGLE 
75.69 2.107 5. .11511 3. 79 70.100 '11:: v SINGLE 
77,82 2.302 5. .119.3 3.88 70.700 .'1Ev SINGLE 
79,94 2.051 5. .1011 3. 9 7 70,700 "'t: v SINGLE 
B2,06 2.121 5. .1004 4.06 70.700 '1t: v SINGLE 
84,19 2.051 5. • 0941 . 4.14 70.700 '1EV SINGLE 
86,31 1.626 5. • 0731 4.23 70.700 '1EV SINGLE 
88,42 1. 440 6. .0639 4.31 70.700 'lEV S I NGU: 
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uu.nnnn 12C<PC.12C>12C Q=-4,44 Ar ELAI:l = 74.2 MEv 'liU:!iUUUU$ 

ANGLE SIGMA ERRtilf( SIG/S!Gf.l PTRAN 
<rJEG-CM> <MB/SR> (%) . <I NV•F' M) 

::?3,18 24.654 5 .. .0299 1.29 74.2o;o '11:: v SINGLE 
25,25 15 0 374 5. .0252 1. 40 74.~50 MEV SINGLE 
27,33 30.559 5, ,0664 1.51 74,250 '1EV SINGLE 
?9,41 34.796 5, .0990 1.62 74.2~0 MEV SINGLE 
31,49 .23.21R 5. ,0860 1.73 74.~50 '11::V SINGLE: 
33,58 10.795 5. .0519 1.84 74,250 '1EV SINGLE 
35,68 1,0.156 5. .0634 1.95 74.250 .'11::V SINGLE 
37,77 15.731 5,· .1279 2.06 74.250 ·'1EV ~INGLE 

39,87 16.986 5. .1804 2.17 74.~50 .'1EV SINGLE 
41,96 10.010 5. .1393 2.28 74.250 '11::V SINGLE 
44,()~ ').500 5. .1006 2.39 74.2~0 '11::V SINGLE 
46.11 7,194 5. .1720 ;i!, 4 9 74.2~0 MI::V SINGLE 
48.18 9.912' 5. .3096 C!.60 i'4.:2~0 I'IE: v SINGLE 
"\(1., ?6 8.770 5,. • ;$544 . 2 .• l0 }4,250 '1EV. SINGLE 
52,35 4.889 5. .2506 2.80 74.<!':>0 "''I::V SINGLt' 
'i4.45 3.071 5. .1932 2.91 74.250 '11:: v SINGLE 
'i6. :i5 4.197 . . s. .3095 .~. 01 74.2~0 '11::V ~INGL.I; 

58,65 5. 425 5, .4438 3.11 74,250 '11:: v SINGLE 
60,76 5.104 5, .4380 3.21 74.250 MI:V SINGLE 
62,87 3.076 5, .2640 3.31 74,25U MEV SINGLE 
fl4.97 2.154 5, .1784 3.41 74.250 '11::V SINGLE 
67,08 3.096 5, .2423 3.51 '/4.l5U ·"'I:: v SJNuLt 
69.15 4.179 5. .3062 3.60 74.250 '11::V SINGLE 
71,24 4.640 5. .3171 3.70 74.250 '1E: v SINGLI:: 
73,34 3.273 5, .2091 .L 79 74.250 ·'11::V SINGLE 
75,45 1. 894 5 •. .11J7 .3.88 74.250 Ml:iV SINGLE: 
77,57 2,012 5. .1143 3,98 74;2o;o ~E:V SINGLE 
79,69 2.254 5. .:1,221 4.07 74.250 "'I: v SINGLE 
81,82 1. 689 5, .0880 4.16 '74,250 :ott; v S II~GLE 
~j,yo . 640 . 7 • .0425 4.24 74.2:>0 'II:: II SINI1LF 
86. 10 • 53·5. 9, .0265 4.33 74,250 '11::V SINGLE 
88,24 1.010 7·. .0495 4.42 74.250 "'tV SINGLE 
90,30 . fl49 8 • .0415 4.50 74.2!)0 ~t:" SIN~LE 
Q2,52 .547 10. .02~9 4.58 '74.25.0 '11::11 SINGLE 
94.67 .525 10. .0262 4.67 74.250 '1E: v SINGLE 
96,81 1.108 '1. .0560 4. 7 4 74.250 '11::V SINGLE 
98,95 1.781 6, .0941 . 4. 82 74.~50 '1t:V SINGLE 

$$$$UUUU 12C<12C.12C>i'?l: (j = -4. 44 AT ELAI=I : 7b.tl Mev· UUUJiUiUU 

ANGLI: ~IGMA 1:1-tRIOf.l S I 1'~/S t.r.R PTRAN 
(rJEG-CM> <MA/Sf.l.) . (%) ( I .'lj\1 "":F' M) 

16,34 51.264 6, .U~l7 .95 7~.87U '1E v SINGLE 
1 7. ~9 67.597 6. .038() 1.0~ 7ij,H~n '1j-: v SINGLF. 
18,22 74.(159 6. .0479 1. 05 78.850 '1E:V SINGLE 
19,49 81.191 5. .0669 1.12 7t3. 850 ·'~EV SINGLE 
20. 75 62.400 5. .1)647 1.19 78.8~0 MtV SINGLfc 
22.65 28.606 7. .0407 1.30 78 •. 8~0 '1EV SINGLE 
23.92 16.374 6. .0283 1.37 78.1:!')0 '1EV SINGLE 
26.47 24.561 5. . 0'612 1. ')1 7b.850 '11::V SINGLE 
28.:54 3l..923 5. .1053 1. 63 78.850 '11::V SINGLE 
29.66 23.940 5. .0915 1.69 78. tl':iO '11:: v SINGLE: 
31,07 lf\. 764 5. .0861 1. 76 7A,850 '11::V SINGLE: 
32,34 9. 677 A. .0'523 1.83 78.H50 '11::11 SINGLI:: 
.34. 14 11.434 5. • 0778 1.93 78.H50 '11::11 SINGLI:: 
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35,:;3 10.076 7 ·, .0819 2.01 78.850 '11:: v SINuLI:: 
37,33 15.150 5. .1553 2.10 78.1:!50 '11:: v SINGLE 
38. 72 13.0!l2 5, .1604 2.18 71:!.850 '1t: v SINLiLE 
41,13 6.2.SO· 5. .1044 2.31 7B.tl?O '11:: v SINliLE 
42,42 7.6<?3 5. .1513 2.38 78', 1:!50 '1t:V SINGLE 
43,65 5.048 5. .1176 2.44 78.H50 MI::V SINGLE 
44,92 6, 211 5. .1706 2.51 78.R50 '11::V SINGLE 

. 46. 1 Q 6,403 5. .<?on 2.57 7B.H50 111::V SINliLE 
47,47 7.091 5. .2696 2.64 78.H50 MI::V SINGLE 
49,.59 5.365 5. .2576 2.74 7B,d50 !11:: v SINGLI:: 
50,U.S 4.Y77 5, ,2575 2. 77 78·. 850 '11::V SINGLE 
51,95 3. 672 6, .2343 2.87 78.1:!50 '11:: v SINGLE 
53,23 2.137 7. .1544 2.94 78.fl50 MI::V S I NC;LE: 
'54,52 2.1'106 7. .2100 3.oo 7tl.8?0 11EV SINliLE 
55,16 2.663 6. .2252 3.04 71:!,850 '11:: v SINuLE 
57.09 3.926 5. ..S727 3.13 78.H50 '11:: v SINGLF 
58.38 3.680 7. .3682 J.20 78.850 '11::V s II~(;LE: 
60,.51 3.238 5. .3383 3.29 7b.850 '1EV SINGLE 
62,24 1.641 9. .1725 3.39 78,H?O '1EV SINGLE: 
63,52 1.42l 11. .1476 3.45 ·7B ,l:l50 ·'11:: v SINGLE 
64,17 1.427 14. .1468 3.48 78ol:!50 '11:: v SINGLE 
66,09 2o082 B o .2055 3.57 7tlo850 "'EV SINGLE 
67,37 2.079 6. .1984 3.64 ld,t150 ·'1t:V SINGLE 
68,79 2.316 llo .~123 3.70 78.1150 ·"'EV SINGLE 
69,93 2.169 6. .1923 3.76 78.850 ·"'EV SINuLE 
71,99 1.368 7. .1141 3.85 78.850 -"'EV SINGLE 
73,92 .946 22, .0747 3.94 78.850 '1EV SINGLE 
75,21 1.016 9, .0776 4.00 7!!.1:!50 .'11:: v SINGLE 
77,16 1. 031 7 0 .0752 4.09 78,!:150 "'EV SINGLE 
79,10 1.315 B. .0921 4o17 78.il50 '1EV SINGLE 
IH, 71 .665 13. .0446 4.29 78,!:150 "'I::V SINGLE 
83,02 ,349 14. o0230 4.34 78o850 :"'EV SINGLE 
86,29 ,498 14. .0318 4o41:! 78,850 '1EV SINGLE 
87,60 .776 10o .0492 4.~.5 71lo850 '11::V SINGLE 
88,91 .862 9o o0544 4.59 78.850 ·'1E V SINGLE 
90,87 .703 11. .0444 4o67 78.850 ·'11:: v SINGLE 
92,1:!4 .350 18. .0222 4 ..7'5 78.850 :-ti::V SINGLE 
94,15 o279 19. .0179 4 •. dO 78o850 ,'11:: v SINGLE 
96,12 .231 23. o0151 4 0 8 7 7B.850 '1EV SINGLE 

nuunuu 12C<12C.12Cl12C Q=-4,44 AI ELAH = 83.3 MEV UUUUU$U 

ANGLE SIGt!A I::IHHH~ Siu/SJuR PT~AN 

<DEG-CMl <MA/SR> ( %) ( INV•FMl 

23 ol 0 13.418 6. .0198 1. 36 8.S o.JOO '1t:V SINGLE 
25.15 27.582 50 .0554 1.48 83.300 "'I::V SIN,GU: 
?:7. 22 33.220 5. .0896 1. 60 83 • .500 "'I: v S I NGLI: 
29,29 21.059 50 .0753 1. 71 83 0 ,soo '11:: v SINGLE 
31.37 8.564 7 0 .0404 1o.83 d3o.SOO "'I: v SINGLI: 
33,45 10.654 6 0 .0661 1. 9') a.J . . 5oo '1t: v SINGLE-' 
35o54 12.679 6. .1032 2.07 8.So300 :-lEV SINGLE 
37,62 12.?25 6o .1306 2.18 83.300 "'EV SINGLE 
39. 71 8.168 7. .11.q6 2.Jo BJ.JOO "'i:V SINGLe 
41,35 6.184 50 .1075 2.39 8.5,300 ·'li: v SIN!iLI:: 
43,42 7.587 5. .1726 2o50 8.So.SOO ·'1i: v S li~!iLE 
45,49 8.183 5. .2427 2.61 8.3 0 :soo ·'11:: v 5 I N!iLE 
47o56 5.556 50 .2132 2 0 72 e.s • .soo ·'li: v SINuLE 
49,65 3.547 5. .1735 2.84 l:l..S,.SOO ·'11:: v SINGLE: 
51. 13 3.417 50 .2080 2.95 8J.JOO MI::V SINGLE 
'53,1:!2 3.811 5. ,2790 3.06 8.3 •. soo MI::V SINGLI:: 
'j5,92 4,031 50 .;s3'18 3.16 !:i.So.SOO ~EV SINGLE 
58,01 3.699 5. .3419 3. 27 83. :soo '11:: v SINGLE: 
60o10 2.717 50 o2629 3.38 83.300 'II::V SINGLt: 
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62,<!0 2.197 5. .2140 .L 4\1 ti3.JOO '11:11 SINGLE 
64,29 2.265 5; .<:!157 3.59 83.300 '1EII SINGLE: 
66.37 2.252 5, .2058 .'L 69 83 •. 300 "'E II SINGLE 
68,45 1.t,?12 5. .1660 3.79 83.300 MEV SINGLE 
70,92 ;928 5 •. .0755 3.91 83,JOO '11: II S I Nf1LE 
73,03 .514 6. .U396 4.01 83,JUU "'E II SINuLE 
75.13 .758 5. .0555 4.11 8.3.300 '1EV S l1~f!LE 
77.£5 1.252 5, .0876 4.21 !!J.300 '11:11 SINGLE 
79,36 1.256 5, .0845 4.31 8J.JOO "'I:V SINGLt 
1!1,47 .6Jtl 'j • ,054'1 4.'10 tjJ,..SOO "~Elf SIIIIGLE 
83,79 .546 6. .0347 4.49 83.300 "'EV SINGLE 
A5,70 .843 ·5. !0526 4.59 8J.JOO "'E: II SINliLF. 
87,81 1.481 5. .0914 4.68 83.300 '11::11 SINGLE 
A~.92 1. 740 5. .1070 4. 77 83,JUO "'t:V SINGLE: 
92,02 1.419 5. .0876 4.85 83. ,~00 "'EV SINuLE 

nuuunn 1?C(12Co12C.)12C o·=-4. 44 A r ELAI:l = 89.7 MEV UUUUUU'J. 

ANGLE SIGMA F.HR0R Slu/SIGR PTRAN 
CIJEG-CM) CMBISR) on (I NV•F'i'1) 

23.[)5 13.67A 5. .0230 1. 41 8'.1.700 '11: v SINl;LI: 
2':),10 33.449 5. . 0772 1.53 89.700 '11: v SINuLI: 
27.16 32.969 5. .1029 1.06 89,700 "'EV S li~uLE 
29,23 16.807 5. .0701 1. 78 89.700 '1EV S I N l1 Ll::: 
~l,.JO 8.412 5. .0466 1o'>IO 89.700 "'t: v SINGLE 
33,J8 14.?0A 5. .1063 2.02 89.700 .'11:11 SINGLE 
35,46 17.533 5, .1696 2.14 89.700 "'tv S li~GLE 
37,:54 11.417 5. .• 1455 2.2b 89.700 "'I:V SINGLE 
J9,62 5.033 5, .0844 2.38 89,700 ·'11:11 SINGLE 
41,70 5.31A 5. .1170 c.:>u ~.,. 7uo "il: v 5li~GLE 
<13,78 8.580 5. .<!46'1 2.62 89.700 "'EV SINuLE 
45.82 6.704 5, .25Q4 2.73 89,100 ·"'t: v SINGLE 
47,88 3.540 5. .1672 2.85 89.700 "'tV SINliLt' 
4~.94 2.389 5. .1411 2.96 !!9.70U '11:: v SINGLE 
52.02 3.892 5' .2796 3.08 89,100 Mi:\1 S I NuLE 
54.1Ll 4. 4 73 5. .J766 3.19 89.700 "'EV SINGL~ 
56,1A 3.077 5. .291~ 3.30 89.700 'IE\/ SINuLE 
58,27 1.542 5, .1573 3.42 8<,1,700 "'E\/ SINuLE 
60,36 1. 565 5, .lb~l .L7~ 69.700 'tti:V SINULE 
62,45 2.115 5; .<!235 3.64 89. 700 MtV SINGLE 
64,54 1.848 5, .1911 3.75 89.7UO "'tV SINGLE 
6b,6J ,:,.9; '. .0793 J.u:. O?o700 ·"'lV SINt.;L[ 
68,68 .498 5 •. .0<116 3.96 89,700 ,'-11:: v SINGLF 
70,75 .737 5. .0672 4.06 89.lOO "'t: v SINGLE: 
72.83 ,977 5. .0851 4.16 89.700 111:v SINGLE 
74,92 .1385 5. .0737 •L27 89.700 "'t: v S I NC;LI: 
77,02 .622 5. .049H 4.37 89.700 :-!Ell SINGL~ 
79. 12 .561 5. .04.5~ 4.47 89.700 "'I:V SINuLI: 
iH. 2.3 '6~~2 'l, .0417 4.~6 fj'ol,700 '11f;V SINGLE 
83.34 .576 5, .0424 4.66 89,700 '11:V SINGLE 
85,45 ,472 5. .034~ 4.76 89.700 '11:11 SINGLE 
87,56 .4311 5. .0314 4.85 89.700 ·"'I::V SINGLE 
89.68 .418 5. .0298 4.94 69./Ql) "'I: v SINGLE: 
Q1,79 .482 5. .0345 5.04 89.700 '1 t: II S !IH>LE 
93.~1 .510 5' -tl~ti7 5.t2 89.700 '11:11 SINGLE 
96,02 .639 5. ,0468 5 • 2:l. 89.700 "'I:V SINGLt 
98,13 .607 5. .04<;3 S.30 89. 700 '1EV SINGLE 



UU$$$$$$U 12CCVC.12C>12C n=·4,44 AT ELA8 = 93.d MEV UliUUUUH 

ANGLE SIGMA ERR0R SIG/SIGR PTRAN 
<DE:G-CMl Cf'1R/SR> (%) C II\4V•FM l 

10.~0 185.234 5. .0168 .66 9.5.800 .'11: v SINGLE 
12,.50 54.378 5. .0105 .79 93.800 '11: v SINGLI:: 
14,30 46.767 5. .0163 .91 9.5,800 '11:V SINGLE 
1 5. 7 4 82.198 5. .0416 1. 04 9.5,!!00 '1E v SINGLE: 
17,01 93.761 5. .0636 1. 08 93.800 '11:V SINGLE 
18.28 68.834 5. .0612 1.15 9.5.HOO '1EV SINGLE 
t9.55 38.874 5. .0444 1.23 93.HOO '11:V SINGLE 
20,d3 15.895 5. .0229 1. 31 93.MUO '1EV SINGLE 
22.10 14.755 5. .0265 1. 39 93.800 '1E:V SINGLE 
23,38 25.248 o; • .0560 1.46 93.800 '11::V SINGLE 
24,67 34 .H6 5. .0926 1. 54 9.5,!!00 .'1E: v S 1 NULE 
28. 79 13.69(,. 5. .0680 1.79 93,!!00 '11: v SINGLE 
29,81 7.976 5. .0457 1.!!5 93.800 .'11:: v SINGLE 
31,10 10.760 5. .0737 1.93 93,!!00 MEV SINGLE 
32.o3 14.186 5. .1198 2.02 93.800 '11: v S li~GLE: 
33.67 15.724 5. .1530 2.0<,1 9.5.ilUO MEV S I I~ liLt 
34,96 1.3. 766 5. .1593 2.16 93.800 '1E V SINGLE 
36,25 9.279 5. .1276 2.24 93,800 '1EV SINGLE 
37,53 6.537 5. .1066 2.31 93.800 MI::V SINGLE 
39,u6 4.402 6. .0879 2.40 93.800 '11: v SII~GU: 

40,40 4.A3A 5. .1151 2.48 93.800 :-tt:V SINGLE 
41.64 5.951 5, .16o4 2.56 93.HOO :11: v SINGLE: 
42,93 6.436 5, .2122 2.63 93,t.iOO ·'~I: v SINGLE 
43,94 6.259 5. .2342 2.69 93.HOO '1E:V SINGLE 
45,50 4.779 5. • 216!:1 2.78 93.800 ·"'EV SINGLE 
46. /8 3.236 5. .1705 2.85 93.800 '1 E: v SINGLE 
48.08 2.516 5. .1534 2 .. 93 93.800 "'EV SINGLE 
49,35 2.345 5. .1634 .LOO 93.t!OO '11::V SINGLE 
50,64 2.907 5. .2?.96 3.07 93,HOO "'EV SINGLE 
51,93 3.391 5. .2998 3.1'5 93.d00 MI:V SINGLE: 
53,22 3. :wo 5. .3219 .L22 93.800 '11::V SINGLI:: 
54,49 3.138 5. .3320 3.29 93,!!00 '11::V SINGLE 
55,81 2.177 7. .2467 3.36 93.~.00 '1EV S I·NGLE 
57.11 1.519 9. .1812 3.43 93.8UO Mi:::V SINGLE: 
58,40 1.14 7 5. .1418 3.50 93·. dUO '11::V SINGLF. 
59,69 1.243 5. .1?70 .L57 93.800 MI:V S I N,GLI:: 
60,99 1.555 5. .19!!5 .L64 93.800 '11: v SINGLI:: 
62,28 1. 772 5, .2260 .5.71 93,800 '1EV SINGLE 
63,58 1.486 5. .1878 3. 78 9.~. BOO 'lEV SINGLE 
64.87 1. 014 5. .1263 3.85 9J.Hl)0 '11: v SINGI.E 
66,16 .566 6. ,0691 3.92 93.800 MEV SINGLE 
67,24 .317 5. .0380 3.98 9j,!iQO MEV SINliLE 
68.52 .296 6. .0346 4.04 CJJ,!:lOO '11:: v S II~LiLE 
70,02 .631 5. .0715 4.12 9.5.800 ·'11:: v SINGLE 
71.09 .1'147 5. .0940 4.17 93.fl.QO '1t: v SINl.lLE 
72,38 ,945 5. .1021 4.24 93~dOU '11::\1 SINGLE:: 

.73,()8 .888 5. .0936 4.30 93,800 '1EV SINtjLE 
74,98 .596 5. .0613 4 • .57 9.5.800 .'11:: v s II~GLF. 
76,28 .336 I} • .0340 <I .43 9.S,800 '1EV SINGLE 
77,58 .240 10. .0237 4.50 93.800 'lEV SINGLE 
78,88 .254 11. .U246 4.56 ·93, !:lOO '11:: v SINGLE 
AO.t9 .294 6, .0279 4.62 93.800 "'E: v SIN<1LE 
81.50 ,356 7. .0333 4.6~ 93.!:l00 '1EV SINliLE 
82,!!1 .361 12. .0333 4.75 9.5.800 "'tv S I NliLF. 
84,12 .24?. 12. .0220 4./:lf 93,800 ·"'EV SINGLE. 
85,43 .161 13, .0145 4.!17 93.800 'it: v SINGLI: 
86. 75 .110 15, .0099 4.93 9.5.t!QO '11: v SINGLE 
88,06 .073 22. .0065 4.~9 93.800 '11:: v SINGLE 
89.38 ,098 28. .0088 ·5.05 93.800 f'11::V SINLoL.E 
90,69 .085 28. .0076 5.11 93.800 Ml:\1 S I NliLE: 
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92,00 .105 27. .Q094 5.16 93.1:100 '11::V SINGLt· 
93,.:S2 .137 16. .0123 5.22 93.1:100 '1EV S li~GLI:: 
94.o3 .7.76 16. .0250 5.28 93.1:100 'lEV SINGLE 
9~.94 .371 10. .03J8 ::>.33 ~3.800 '11:11 SINGLI:: 
97,25 .All 8, .0379 5.39 93,1:100 ·'11::11 51 NliLf 

:!iUUUUU$ 12C<12C,1?G>12C u=-4,44 AT ~LAtl = 91:1.2 MI::V U.b'liUUUU:!i 

ANGLE SIGMA ERR0H SIG/SIGR PTRAN 
!OEG-CMl <MH/SR) (%) (I NV-F"Ml. 

9. 70 204,750 5. • 0145 .65 9!:1.200 '11::V SINGLE: 
11.80 51.450 5 •. .0080 .78 91:1,200 '11:V S li'lGLE: 
13,80 44.625 5. .0129 .90 91:1.200 "'t: II SINGLE 
1'L<.IO 91.350 5. .(}4~6 1. 03 91:1.200 Mt::V SINGLE 
U.Cill 63. ;H 5 

,. .u494 io16 98.?.0U 'II: v SJNt;LE ~. 

19.90 20.370 5. .02J6 1. 2!:1 9H.2UO ·'11:: v 5i111GLE 
?t:' •. llO 16.275 5 .. .0274 1.41 91:1.2.00 '1EV SINGLE 
24,00 3.':1. 2 6\) 5. .()626. 1.. S4 . 91:1 , ~ Ql,l · M I:::.V ~INGLE; 

:?5.u4 37.31? 5. .1027 1. 60 98.200 :.ltV S!NGU' 
26.10 33.600 5. .1088 1.67 91:1.200 '11:: v SINGLE 
?8 .1 0 1?.705 5. .0553 1. 79 ~8.200 MEV SINGLE: 
?9 .16 9. 406 5. .• 0476 1.81'\ 9b.?.OO MI::V SINGLI:: 
30.20 9;450 5. .o55;;, 1. 92 YH.~UU '11:: v ::, (l~llL I: 
31.,2 11.797 5. .07~9 1.99 98.200 '11:V SINGLE: 
33,;.,>9 15.824 5. .1427 2.11 ~ts.2UO ott: V SINGLE 
:i5. 3 7 10. 743 5. .121:14 2.24 98.200 -'11:: v S I•~GLE 
:0,44 4.922 5, .0777 2.37 98.200 >11::V SINuLE: 
39,52 4,251 5, ,QH83 2.49 98.200 '11:: v SINGLt: 
41.59 . 5. 999 5. .1630 ?·62 98,200 '11:: v S I NGU: 
43,6"1 5.4J2 5. .1915 2.74 9!l.20U '11:: v SINGLE 
45. 70 3!~85 5 •· ·l613 2.86 9!!.200 >1t: v S!NGU· 
47~75 2.515 5. .1424 2.98 98.200 'It: v SINllLt: 
49, H1. 2. Bi.4 5. .1960 .5.10 9tl. 200 '11::11 SINGLE 
51.~8 3.132 5 j .:!605 3. 22 1)~.:?00 ·'11:: v s 11~uL t: 
!53,95 2.491 ') . .~.sae :L;,4 90,200 '·1L: V SINGLE 
56.03 1. 257 .5. .1336 J,46 98,200 'if: II SINGLE 
?8 .11 .755 . 5. .0856 3.57 98.200 'ltv SINGLE 
60 ol~ 1. 061 5. .• 124~ 3.o9 98.200 ·'11:: v S li~GLE: 
62.28 1. 4 75 5. .1735 .S.!W 96.200 "'E II SINULE 
64,36 .974 5. .1129 J.n 98.200 '11:V S!Nl>LI:: 
66,44 .432 5. .0487 4.03 98.200 "'I::V SINiiLE 
61L49 .4!>~ ~. .04'iZ ... 14 90.200 "'E II biNGLE 
70,?5 .ooe 5. .u8"19 4.25 98.~00 ·-u-v SINGLL 
72.o2 .R~9 5, .0910 4.36 98.200 "'EV SINGLE 
74.70 .':i~l) ., . .0516 4.46 98.200 :.1[11 SINGLE-
76. /9 .250 6. .0236 4.57 98.200 "'EV SINGLI:: 
78.89 .352 5. .0323 4.67 98.200 "'t: v S !1~GLE 
80,9!:1 .416 5. .0373 4.78 91:1.200 "'I: v SJNuLI::: 
M3.u8 .~56 "· .ll(25 '1.88 \18.200 '11::11 S I i~GL~ 
85.19 ,068 11. .0059 4.98 98,200 MEV SINGLE 
!:17,29 .122 A • .0105 5.08 98.200 '11:: v SINGLE 
A9,40 .227 6. .0194 5.1] 98.200 '1EV SINGLE 
91,50 .198 7. .0144 ?.27 98,200 :-iEV S!NGLI:: 
93,60 .07? 11' .()064 5.36 9!l.200 111::11 SINGLE: 
95. 70 .215 7. .018~ 5.45 98,2UO '1i:;V SIN11U: 
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nun nun 12C!12C.12Cl12C Q:-4,44 AT ELA~ =100:'.1 Mt:V Ui>HU:t>U$U 

ANGLE SIGMA EHR0R SIG/SIGR PTRAN 
<OEG-CMl <MR/SRl (%) ( INV•FMl 

22.97 33.216 5. .0711 1. 70 102.100 '11:: v SINGLIO 
25,U1 40.163 5. .1195 1. 63 102.100 '11:: v S I l~!iLE 
27,07 18.671 5. .0760 1. 76 102. too· '1i:V SINGLE 
29,13 9.170 5. .0505 1. 89 ·102.100 ·'1t:V SINGLE 
31.19 13.960 5. .1032 2.02 102.100 -'lEV SINGLE: 
33,;,_>6 16.586 5. .1636 2.15 102.100 'H:V SINGLE 
35,33 8.770 5. .1148 2.28 102.100 '1!: v SINGLE: 
37,41 4.288 6, .0742 2.41 102.100 'IE II S I NGU: 
39,48 4.762 6. .. 1083 2.54 102.100 'It II SINGLE: 
41.55 6.539 5. .1942 2.67 102.100 'It v SINGLt: 
43,62 5.090 6. .1955 2.79 102.100 o'ltV SINGLE 
45,65 2.741 5. .1338 2.91 102.100 '110V SINGLE 
4 7. 7 0 2.386 5. .1456 3.04 102.100 'It: v SINGLE 
49. 76 2.574 5. .1918 3.16 10t'.100 ·'11:: v SINGLE 
51.83 2.?62 5. .1998 3.28 102.100 1-it:: v SINGLE 
53.90 1.538 5. .15'56 3.40 102.100 'lEV SINGLE 
55,97 .812 5. .0906 .L52 102.100 Mt:V SINGLE 
58,05 .736 5. .0875 3.64 102.100 '11:: v SINGLE: 
60,13 .783 5. .0959 3,76 102.100 '11:: v SINGLE: 
62,21 .871 5. .1074 3.88 102.100 Mt:V SINGLE 
64,29 .644 5. .071:15 3.99- 102.100 'lEV SINGLE 
66 • .37 .353 7. .0420 4 ·11 102.100 '1t:V SINGLE: 
68,41 .378 5; .0436 4.22 102.100 ·'11: v SINGLE 
70,47 .567 5. .0633 4.33 102.100 ·'lEV SINGLE 
72,54 .448 5. .0484 4. 44. 102.100 '1t:V SINGLE 
74,62 .185 6, .0194 4.55 102.100 .'It: v SINGLE 
76,70 .130 7. .0132 4. 66 . 102.100 Mt:V SINGLE: 
78,79 .327 '5 • .0323 4.76 100:',100 "1EII SINGLE 
R0.89 .399 5. .0385 •1. 8 7 102.100 111:11 SINGLE 
82.98 .205 6. .0194 4.97 102.100 '1t:ll SINGLE 
85.08 .080 9. .0074 5.07 102.100 "lEV SINGLE 
97.18 ') .263 5·, • 0244' 5.17 102.100 1-iEV SINGU: 
89.29 . .485 5. .0448 :L 27 102.100 "1t:V SINGLE 
91,38 .370 5. . 0342 , • 3 7 . 102.100 'lEV SINGLE 
93.48 .114 8. .0106 5.47 10"'.100 'It: v S !1~GLE 
95,58 .111 8. .0105 :L 56. 102.100 !'!Ell SINGLE 
97,67 . 3 75' 5. .0357 5.65. 102.100 'lEV Sl NGLE 

UUU$$$$$'1i 1 ?.C < 12C, 12C l12C !l=-4,44 A r E:LAI:'l =105.0 MI:V :i>UU:t>UU$U 

ANGLE SIGMA ERR0R SIG/SIGR PTRAN 
!DEG-CMl <M8/SRl (%) < !NV·FMl 

15,70 85.097 7. .0525 1.05 105.000 !'lt:V S I ;~liLt 
16,96 97.807 5. .0809 1.13 105.000 ~f:V SINULE 
18.23 69.473 6, .0753 1.22 105.000 '11::: v S I NliU: 
19,50 3?..626 5. .0455 1.30 105.000 'lEV SINGLt: 
20,77 11.774 6. .0208 1. 38 105,000 :>If: v SINliLE 
22.04 18.430 5. .0409 1. 46 105.000 'IE II S II~GLi: 
23. :~2 30.119 7. .0829 1. 55 1o:;.ooo 'It: v SINGLE 
24,60 37.672 5. .1275 1. 63 10:;. 000 ·'11: v SIN!;Lf: 
25,93 29.514 5. .1232 1. 72 105.000 'lEV SINGU: 
27,<!0 18.444 5. .0933 1.80 105,UOO "'t: v SINGLE 
28,46 8,R44 7. .0540 1. 88 105,000 "'EV SINGLF 
29,/2 7.8b9 6. .0577 1.96 10~.000 '11::: v SINGLE 
31.00 11.623 5. .1024 2.04 105,000 '11:::V s I I~GLE 
32.28 15.350 5. .1618 t!.12 105.000 :'11::: v s ~~~(;u: 
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33.~7 1.3.350 5. .1665 2.20 105.000 'H:.V SINGLE 
34,64 10.156 5. .15l5 2.2tl 105.000 11EIJ S I Nl>LE 
36,12 5,786 6. .1033 2.37 105,000 '1EV S li~liU: 
37,42 4,091 6. .0670 2.45 lO'),QQO .'11::V SINGLE 
38,69 4.009 7. .1006 2.53 .105,000 111::" SINGLE 
41,26 6.032 5. • 2114 2.69 105.000 11EV SINGLE 
42,54 5.471 5. .2251 2.77 105.000 '1EV SINGLE 
43,63 4.196 5, .2016 2.1:!';) 105.000 'It: I/ SINGLE 
45.11 2.767 5. .. 1546 2.92 105.000 "'EI/ SINGLE 
46,40 2.21:!6 6. .1475 3.00 105,000 ."'EV SINGLE 
47,68 2. 027 6, .1495 J.oa 105.000 '11:: v SINGLE 
49,.->0 2.034 6, .1737 3.17 .tO';) ,000 ME 'I S I NliLI:: 
50,25 2.327 5, .2171,1 3.24 105,000 '11:: v SINGLI:: 
'51,53 2.13~ 7. .2214 3.31 10?.000 '1EV SINGLE 
52,60 1.541 6. .1743 .L39 105.000 "'E V SINl.iLE 
54,08 1.129 9, .1375 3,46 105.000 'lEI/ SINGLE 
55,s5 • 730 9 • ,01,145 ,3, ~4 105.ouo "'E: v 51NGLI: 
56,62 ,46? 8. .0626 3.61 10~.000 ·'11: v SIN<Ol.E 
58,~? .373 17. .052/ -3.71 105.000 '1EV !:iiNULI:-
59,51 .457 i1. .U66U 3./ll 105.000 :·1t:V !:!(NliLE 
60,60 ,453 11. .0660 3.86 105,000 '11::1/ SINliLE: 
62,09 . 399 p . .0563 3.93 105,000 !'11:1/ SINuLE 
63,37 ~321 12. .0467 4,00 105,000 I'll: v SINGLE: 
64. 6'6 .229 17 •. ,0330 4.07 105.000 '1EV SINGLE 
65.~4 .222 i3', .0317 4.15 105.000 '1E V SINGLE 
67,02 • 200 10 • .0281 4.21 101).000 MEV SINGLE 
66; ~jl .252 10. .·o~46 4.29 u)s:ouo ·'ltV SiNGLE 
69,79 • 274. 10. .0369 4.36 10=>.000 '1EV SINGLE 
70,66 • 287 9 • .0.381 4.42 105.000 MEV SINGLE 
72,14 • 244 14 •. .0317 4.48 105.000 '11:1/ SINGLE 
73,43 • 142. 11 • .0180 4.55 1.05.000 '1EV SINGLE 
74,/2 .075 14. . ,lJ095 4.62 1Q':i,OOO '11:: v SINl.iLE 
76,02 • 06 7· 16,' .0083 4.69 105.000 '1EV SINGLE 
77,31 .. ·l26 lY, .Ol!j:5 4.76 10~.000 ~['.' SINGL[ 
78,61 .237 10. • 0:?11·3 41.8~ 105.()00 I'II:::V SINGLE 
79,91 • J14 9 • .• 0369 4.69 105,000 ME:V SINGLI:: 
81,'22 • 26.1 8, .• 0304 4.96 105,000 :-lt:V SINGLE 
82,52 .170 10. .0196 5.02 10~.000 "'I: v SINGLE 
R3,1;12 .• 1~3 12, .op9 5.09 105,000 MEV S Ii~GLE 
85,13 .()88 15, .0099 5.15 105.000 III:V SINGLE:: 
M,44 .116 19 •. .0131 5.21 1o:>.ooo '1t: v S Ii~l.iLE 
8 7, I 4 .247 11. .0277 :;. 28 105,000 '11: v S li~GLE 
A9,u':i .304 Y. .OS40 5,34 105,000 'IE:'/ SINGL[ 
90,35 .?.97 .9, .0332 :). 40 105.000 '11:: v SINGLE 
91,66 .189 10, • 0211 5.4f! 105,000 .'1 t: v s I i'lliLE 
92,1/6 .1:53 14, .014? 5.52 10~.1100 '1bV SINGLe 
94,27 .104 ll. .0117 5.58 1p~.ooo 'II: v SINliL[ 
95,57 • 113 15 • '0128. 3.64 105.0UO '11: v SINGLE 
96.87 . 1o9· 13. .0194 ;~70 105.000 '1t:iV S!NliLb 
98.17 ;225 12. .0260 5.75 105.000 ·'11::1/ S I NGU: 

$U$UUU$$ 12CC12C.12l:)12C (~=-4,44 A r ELA8 =106.9 MEV $ j, .£ $ :!i j, ·~ $ ~ j, $ ~ $ 

ANGLE SIGMA F:f-IRIIJR SIG/SIGR PTKAN 
<OEG-CM> (MEl/SRl . no CINV•FMl 

:?2,Y4 35.729 5. .OHJ7 1. 54 1Qo,900 '11::1/ S ll~l.iL!= 
24,99 35.586 5. .. 1163 1. 6 7 106,900 MEV SINGLF: 
'?.7,04 16.632 5. .0746 1. 60 106.900 ·'11:: v SINGLE 
29,09 8.839 5. .0538 1. 94 .106,900 '1t: v SINGLE 
31.16 13.990 5. .1147 2.07 106.900 '1E V 5li~liLE 
33,22 14.010 5. .1536 2.20 106,900 ,'1E:V SINGLE 
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.~50 29 6,834 5. .0996 2 . .S4 106.900 )1t:V ~I i~liLI: 

37. ;s6 4.129 50 .0795 2.47 106,900 '1t:V SINGLI: 
~9.43 5.471 5. .1384 2.60 106.900 '1!:: v S I N(iLt 
41.50 5.941 50 .1957 2.73, 106.900 '11:: v SINGLI: 
43.57 3.9H5 6. .1690 2.d6 106.'100 '1t: v S ll~<iLE 
45,60 2.548 5. .1365 2.~8 1()6.900 '1t: v SINGLE 
47,65 2.267 5. .1508 .s.u 106.9uO MEV S )1~GLt:: 
49 0 70 ?.349 50 .1893 3.2J 106.900 '1t: v SINGLE 
51.17 1.852 50 .1755 3.36 106.900 '1t: v SINGLE 
53,83 1.078 50 .1162 3.48 106.900 ·'11: v S I N<iLE:-
55,91 . 533 7 • .0630 3.61 106,900 '1 t: v SINGLE 
';7,98 .692 6. .O!i69 3.73 106,900 '1EV SINGLE 
60,06 .674 6 0 .0873 3.85 106.900 '11::: v S )i~GLE:-
62.13 .591 6. . 0771 .s. 97 106.900 ·'1E v SINGLE 
64 0 21 . 314 9 . . 04.07 4.U(J 106.900 '1t:v' SINGLe 
66,29 .236 10. .0299 4.20 106,900 '1t: v SINGLE: 
68,32 .?80 50 .0347 4.32 10o.900 '1E: v SINGLE 
70,38 . 319 5 • .0383 4.43 101>.900 ~t:V SINGLE 
72,45 .197 6 0 .0230 4.54 106.900 ·"'t: v S )I~GLE 
74,52 .079 9. .0089 4.65 106.900 '1t: v SINGLE 
76,60 . 110 8 • .0121 4.76 106.900 .'1EV SINuLt:: 
78.69 . 238 5 . .0256 4. 8 7 106.900 '1t:v' S I NliLE: 
80,78 . 264 5 . .0278 4.~8 106,QOO '1t: v SINliLE 
1\2,87 .196 6 0 .0204 5,09 106,900 '1EV SJNGLt: 
84,97 .092 9 0 .0095 :5.19 1oo,9uu MI:V SINGLE 
87,1.)6 .221 6. .0225 5.29 106.900 '1EV SINGLF. 
89,16 . 353 5 • .OJ58 5.40 106.900 MEV Sli~GLt 
91.25 .354 50 .0358 5.49 106.900 '1t:V SINGLE 
93,35 . 130 a . .0132 5.59 106.900 11EV SINGLE 
95,44 . 100 9 . .0102 5.69 106.900 '1t:v' SINGLE 
Q7,52 .203 7 0 .0212 5, 7R 106,900 11t: v SINGLE 

UU$$$U$U 12C < l?.G .1?.C > l?.C Q=-4,44 AT ELAB =112.0 MEV· i:ii:b:i>hH:U'IiH 

ANGLE SIGMA ERR0R SlG/SIGH PTRAN 
<DEG-GM) CMA/SRl (%) (JNV-FM) 

15,6H 108.148 6. .074d 1. 09 lli:'.DOO )11:~ SINGLI: 
16,94 75.333 50 .0699 l ·1.7 112.UOO ·'1t::V :)INGLE 
18.20 33.193 5. .0405 1. 26 112.000 ·'1!:: v SINGLE 
19,47 15.853 7. .0249 1. 34 11i:'.OUO '1EV SINGLF 
~0 i 7!\ 22.055 7. .0441 l 0 q 3 112.000 'It: v S I NCL[: 
22,01 38.801 5. .0975 1.51 11<'·. 000 "'I:V SI1'4GLI:: 
23.28 38.556 50 .1206 1.60 112.000 ."'E V SINGLE 
24,56 31.897 5. .1231 1. 68 112.000 "'EV SINGLE 
25,89 13.848 6. .0661 1. 77 112.000. .'1t: v S I NG.LE 
27.12 10.067 6. .0581 1. 85 112.000 "'I: v SINGLE 
28,40 9.387 5. .06,7 l. 94 112.000 "'I: v SJ~GLE: 
29,6A 12.105 50 .1024 2.02 112.000 "'EV SJ.NGLE 
30,96 15.1!':18 50 .1545 2.11 112. 000 "'EV SINGU: 
32,23 12.428 5. .1516 2.19 112.000 ."'E:v' SJNGU:' 
33,52 9.641 5. .1412 2.28 11<'.000 "'E II SINGLE 
34 0 78 6.051 5. .1055 2.36 112.000 "'I: v SINGLE 
36,06' 4.614 50 .0957 2.44 112.UUO '1t: v SINGLE 
37,34 5,566 5. .1371 2.53 112.000 '1EV SINGLF: 
3R,63 6.124 5, .17t!6 2.61 112,000 "'E: v SINGLE 
39,91 5.478 50 .1865 2.69 112.000 "'ev SINGLE 
40,22 5.469 50 .1964 2. ~1 11?.000 "'EV ~JNGU' 
42,47 3.780 5. .1787 2.86 112.000 "'EV SINGLf: 
44,02 2.676 5. .1518 2.95 112.000 "'EV SINGLI: 
115,29 2.121 5. .1387 3.04 111!'.000 "11:: v S )l~l>LE 
46,57 2.Ul2 5. .1506 3.12 112.000 "'tv SINGLE 
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47,d4 1.911 50 .1622 3.2U 112.000 '1EV SINGLE 
49,12 1.738 50 .1657 3.28 112.000 '11: v SINGLE: 
•;o. 41 1. 535 50 .1626 3.36 112.000 '1!: v S I I~GLE 
51,69 1.123 5. .1305 3.44 112 0 000 "'I:V SINGLE 
52,98 .827 50 .1041 3.H 112.000 "'t:'V SINGLE 
54,;?6 . 557 5 • .0749 3.59 112.000 .'1EV SINGU: 
55,:55 .591 50 .0840 3.67 112.000 '11:V SINGLE 
56,ti4 .577 50 .0855 3.75 112.000 '11: v SINuLI: 
58,1?. .641 5, .0979 3.83 112 0 000 '11::V SINGLE 
59,41 .609 50 .0949 3.90 112.000 '1t:'V SINGLE 
60. 70 . 521 6 • .0823 3.98 112.000 '11:V S [IHiLE 
1',1,98 . 380 6 . .0603 4.06 112 0 000 'II: v SINGLE: 
63,?.7 .3ll2 6 0 .04/8 4.13 112.000 '11:V SINGLE 
64,'>5 .252 9 0 0 0397 4.21 112.000 '1EV SINGLE: 
65,83 .296 7 0 .0462 4.28 112.000 "'I::·V S I NiiLE: 
68,18 .227 7. .U345 4.42 112.000 '11:V S [1~GLE 
f-,9,46 .175 12 0 .0262 4.49 112.000 MI::V SINGLI:: 
70. 14 .141 12 0 .0208 4.56 112.000 '11:: v SINGLE: 
73,.jQ ,132 15. ·0188 11.70 112. oou "H::V SINGLE 
74,59 .132 14, .0186 4.7'7 112 0 uuu '11:V SJNGLI:: 
75,dA . t62 15 • .0224 4.84 112.000 '1t:V S I Nl;LI:: 
77,18 • 137 17 . .0186 4 .• Qt 112.000 '11: v ~I NuL.!: 
78,47 .148 14 0 .0200 4.9!! 112.000 '11::V SINGLE: 
79. J7 • 153 10 • .0204 5.05 112.000 '1Ev SINGLE 
81,07 .126 16. .0166 5.12 112.000 'II: v SINGLE 
a!?tP . 117 13 . .0152 3.19 112.000 '1E:V S!NliLE 
83,67 0 073 .Z4. .0096 ,,2!:) ll<:'.UUU MI::V ::, ll~l>LI:: 
.84. 97 ,074 2?, !Q0~5 5.32 U.2,0QO ·"'I:V Slf'!GLE: 
86,27 ,087 21. .out 5,39 112 0 000 '11::V SINGLE 
87,58 .108 14, .013!! 5.45 112.000 '1EI/ SINGLE 
88,8!! .117 15, .0149 5.51 112.000 '1t:V SINl.lL.E 
90,18 . 121 18 • .0154 5.58 112 0 000 MEV SINGLF. 
91,48 .101 23. .0129 5.64 112.UOO ·'11: v SINGLE 
92,78 ,088 16. .0113 !).70 ll<:',IJUU '11:: v ::,I i~GLE 
Y4,0~ ' . !0! . 20 0 ,01£9 5.76 112.000 "'I::V SINGI.~ 
95,38 ,()&7 22. .0112 5.82 112.000 '11:: v SINGLE 
96,6R .1 00 19. .0130 5.88 112.000 '11::1/ SINGLE 
97,97 .0&7 . 27 0 0 0113 5.94 112.000 '11::1/ S )I~GL.E 

UU$$~$UU 12CC1?C.1?.C)1n Q:-4,44 A r ELAI:! =111.1 MI:V U'IIU~hh$~~ 

ANGLE SIGMA EHRfdR S!G/SJGR PTRAN 
IOEG-CM> CMIUSRI t "J ( )I~'V "F'I'I) 

15 0 66 . 102.505 8, ,07b8 1.11 117.100 '11::V S )I~GLI:: 
16.n H~S.?79 5. .0841 1. 20 117.100 "1E:V SINGLE 
18.18 38.H51 6 0 .0514 1. 28 117.100 'ii::V SINGLE 
19,45 1':i.097 50 .025!! 1. 3 7 111.100 .'11::V SINGLE 
20,72 19.231 6, .041CJ 1.46 il7.i(J0 i1E v S!NliU: 
21. 9Q JJ' 9(·~ 'L .0?32 1oS1 117.100 'lit: v SIN~!,.E 
?.3,26 39.028 6. .1336 1. 63 117.100 "'tV SINGLE 
24,54 31.407 50 .1329 1. 72 117.100 'lEV SINGLE 
25,81 17.334 6, .0901 1. 81 117,1UO '1t:V SINGLE 
27,09 9,268 7 0 .0589 1. 89 117,100 loll: v ::i!NGLE 
?.8,37 9,071 5. .0700 1. 98 117.100 MEV SINGLE 
29,65 12.0S7 ~. .1127 2,iJ7 1.17.100 MI::V SINGLE 
30,93 14.869 6 0 .1676 2.15 117.100 '11::V SINGLE 
32,21 13.144 5. .1780 2.24 117.100 '1Ev SINGLE 
33,49 8,486 9, .1376 2.J3 117.100 "'I::V SINGLE 
34' 77 5,865 6 0 ,1136 2.41 117.100 "'I::V SINGLE 
-~6. 05 5.489 50 .1265 2.50 117.100 "'Ev SINGLE 
37,J3 4.976 7 0 .1360 2.51:1 117.100 ·'1E v SINGLE 
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38,60 5.766 6. .1864 2.67 117.100 '11::V SINGU: 
39,o8 5.160 7 0 .1963 2o75 117o100 '11::V SINGLI:: 
41,44 4o485 6, o2070 2o85 117.100 •u: v Sli~GLE:-

42,70 3o180 7. o170'7 2o94 117o100 '11::: v SINGLF. 
43,Y7 2. :so5 7 0 .1431 3o02 117o100 '11::V s I I~GLE 

• 45,24 1.921 7 0 .1370 3o10 117.100 '11:: v SINGLE 
46,52 1. 613 8 0 .1311 3.19 117o100 '11:: v SINGLE: 
4 7. 79 1.619 8 0 .1486 J 0 27 117o100 '11:: v SINGU: 
49,07 1.415 7 0 o1453 3o35 117o100 ·'11::V SINGLI:: 
'50,35 L 124 11. o1277 3o43 117o100 '11::: v SINGLI:: 
51,64 1.130 13. .1402 3o51 117o100 '11:: v SINGLE 
52,n . 658' 14 0 o0882 3.59 117.100 '11::: v SINGLE 
54,21 .592 20o .0846 3o67 117·o100 'IE v SINGLE 
55o49 .538 14 0 .. 0809 3o75 117.100 ·'It: v SINGLE 
56,7R . 503 14 •. .0789 3o83 117o100 '11:: v S I I~GLE 
58,06 o527 16o o0851 3o91 11i'o100 '1EV SINGLI:: 
59,35 .681 14 0 ol1·23 3.99 117o100 '1EV SINGLE 
60·, oJ .50'5 9 0 .0844 4o07 117.100 '1t: v SINGLE 
61o92 .301 17o .0505 4o15 117 0 1.00 ~I::V SINGLE 
63.20 o208 29o .0349 4o22 117.100 '1EV SINGLE-
64;48 o216 29o .0362 4.30 117o100 '11::V SINGLE: 
65 0 76" o331 15o o0550 4o38 117o100 '1EV s I I~(;Lt: 
66o84 .287 7 0 .0473 4o44 117.100 '11::V SINGLI: 
68,11 .206 12. .0335 4.51 117.100 '11:V SINGLE: 
69.38 .141 15 0 .0227 4.59 117.100 '11::V SINGLE 
70,66 .OBR 15.o .0140 4.60 117.100 '11::V SINGLE 
71,94 • 087 16 • .0136 4.73 117.100 '11:: v SINGLE 
73,22 .076 20o .0117 4.81 117.100 '1EV SINGLI:: 
74,51 o152 12 0 .0231 4.88 117.100 '11::V SINGLE 
75,80 o154 9o .0231 4.95 117.100 '11::: v . SINGLE 
77,0Y o139 15o o0?.06 5o02 117o100 .'1t:V S I I~GLI: 
78,38 o114 16 0 o0167 3o09 117o100 'lEV SINGLE 
79,o8 o089 18. .OlJO ~;. 16 117o100 '11:: v SII'IGLE 
80,98 .070 20o .0100 5o23 117.100 '11::: v Slr~GLE 

82o27 • 027 26o . 0038 . 5.30 117o100 '1E v SINGLI: 
83,57 .029 38, .0041 ~j, 3 7 117.100 '11::: v SINGLE 
84,87 .040 28, o0056 3o44 117.100 '11:: v SI1'4GLF. 
86o17 o034 21. .0048 5o 51 117o100 '11:: v SINGLE 
87,47 .035 20o .0049 :L 57 117.100 "1EV SINGLE 
88,77 ,'056 18o .0078 :L 64 117.100 '1EV SINGLI:: 
90o07 .040 21. .0056 5.70 l17o100 'lEV SIM1LE 
91.3 7 o039 19o .0055 50 77 117o100 MI::V SINGLE 
92. o7 .029 16o .0040 3.83 117o100 ·'IE V SINGLE 
93,96 .035 27o .0049 :L d9 117.100 '11:: v SINGLE 
95,26 . 022 43 • .0030 5o96 117.100 '11:: v SINGLE 
96oS5 .034 31.. .0047 6.02 117o100 '11:: v SINGLE 
97,84 o o4:s 29o .0062 6.08 117o100 :.,I::V S I i~GLE 

:ii$UUUUU 12C<Pt:.12l:l12C (J:-4,44 AT ELAH =12t.o MEV UhU:£$:ti'b:liU 

ANGl.E SIGMA ~RRitlR S I c;/S I GR PT~Ai'J 

<DEG-CM) (MEl/SR> ( %) (INV•FM) 

1~.6., /~./11 b. ;06UH 1.13 121.6UU '11:: v SINGLE 
16,91 39.719 50 .042H 1. 22 121ooOO '1EV SINGLe 
18.17 17.532 8. o0249 1. 31 121o600 '1E: v SINGLI· 
19,43 2?..677 7 0 o0417 1. 40 121.600 'IE v SINGLE 
20 0 70 36.781 6 0 .0863 1. 48 121.600 ·'11::V SINGLE 
21o97 42.H30 5. o1267 1. 57 121.6UO "11::: v SINGLE 
23o24 29.309 5. .1083 1. 66 '121o600 "'EV SINGLE 
24.52 14o956 H • .0685 1. 7~ 121o600 '11:: v SINGLE 
25o85 8o586 7 0 o0488 1.84 121o600 '11::: v SINblt 
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'? 7. ~) 7 9,902 5. .0683 1.93 121.h00 '11::: v SJNGLF. 
28.35 ~4.415 5. .1210 2.02 12LoOO ~t:V SJIIIGLi: 
29.63 i5.172 5. .1543 2 ·11 121.600 '1E: v SINGLF 
~0,90 11 . ..S73 ':i. .1396 2.19 121.600 '1t: v SINGLt: 
32.17 8.740 5. .1288 2.28 121.oUO "'t: v S )I~GLt-
33,46 5.216 5, .. 0922 2. 37 121.600 "'tv SINGLE 
34. /4 5,651 ., . .1193 2.46 121.600 "'t: v SINGLE 
36,02 5.991 5. .1505 2.:55 121,1>00 ·"'t: v SINGLE 
37,30 5.692 6. .1695 2.63 121.1>00 "'EV SINGLE 
38,56 5.104 ':), .1791 2. 7? 121.600 'lEV SINGLE 
40,14 3.678 5. .1576 2.82 121.600 "'t: v 51NliLE 
42.o7 2.174 5. .1261 2.99 121.600 'ltV SINGLE 
43,94 2.021 7. .1353 3.08 121.600 "'E: v SJNGLF. 
45,21 1.786 6. .1369 3.16 121.600 'lEV SINGLE 
46,24 1.'579 7. .134.3 3.23 121.600 'It: v SJNGLF. 
47,52 1.290 8. .1238 .s. .31 121.600 'It: v SINGLE 
48,1:10 1.163 7. .1246 3.40 121.o00 Mt:V SINGLE 
5Q,o7 .958 10. .1133 ;).4!:1 121.600 '•ltV SINULE 
51..,\, ,772 6, ,1)1}96 3.~6 l~l.t>UO .. E:" S)I~GLF: 

52,t:l8 .733 5, .1034 .5. 66 121,bUU '1t: v 51NGLt 
54. 16 .706 6. .1060 .5. 74 121.600 'It: v SINGLE 
55,44 ,549 5. .0866 .s. 83 121.600 "'t: v SINGLt: 
56,73 • 564 6 • .0927 3.91 121.600 '1t:V SINGLI: 
'58 ,()1 .434 8. ,07:S'J 3.99 121.600 'If: v SINGLE 
59.30 •. H2 11 • .0678 4.07 121.600 1'11:: v SINGLE 
60.58 .266 11. .0466 4. j. 5 121.600 ~EV S li~GLE 
61od6 .199· 9. .0352 4.cJ 12l,OUU 'ii: li 511~GLe 

63.15 .169 12. .0299 4.30 121.600 "1t: v SINGLt 
64,43 .lb4 12', .0289 4.38 121.600 'lEV SINGLE 
65. 71 • 226 13 • .0396 4.46 121.600 '1t:V SJNGLE 
66;98 .251 9. .6437 4.54 121.600 "'t: v SINGLE 
68.0'5 . ?15 10 • .0371 4.60 121.600 "'tv SINGLE 
69,32 . 153 12 • .0260 4.6H 121.oOO 'It: v SINGLE 
70,80 .085 12, .U14j 4. lb 121.000 ~~e v !S I NGLt: 
71,B7 .066 13. • 0111 '1.82 121.600 ... 1:: v s I Ni';Lf.; 
73.16 ,()8'5 13. .0141 4.90 121.600 .'1fV SINGLt 
74,44 .~e? 11. .0204 4. 9 7 121.600 '11:11 SINGLE 
75,73 .o~A 11. .0157 ;.o~ ~.:?.t.ono 1t: v SINCiLt: 
77 ,ll2 . 132 9 • .0210 5.12 121.600 ."'EV SINGLE 
78,31 • 100 ·14 • .0157 ~.19 121,600 .'lEV SINGLE 
79,6n • 077 11. .0121 5.2b 121.600 '1E V !;JNGL[ 
82.19 .015 36, .0023 !). 40 121,600 'IE v SINGLE 
83,49 :o22 :so. .UQJj 5.47 121.600 ·~ev S IJHILE 
84.79 • O;H 20 •. .0048 5.54 121.600 '11: v SINGLE 
86,0~ .036 23, .0054 5.61 121.600 "'t: v SINGLE 
87,38 • 04 r 2.9; .0071 5.68 U1o600 'lEV SINGLE 
R8,oO .053 2'1. .0079 5.74 121,(•UO '·11: v SINGI,.[ 
89.'18 .046 23. .0070 5.81 121.600 'lEV SINGLE 
QL 2t! .OJ2 23; .oo4n ~.HH 121.600 'H:II :JINGLI: 
92,57 .024 31. ,0035 5.94 121.600 'It: v SINGLE 

$$$.i.$$$~Un 12C<l'?C.12Cl12C lJ=-4,44 Al ELA8 =126.7 MEV $:U~:UUU:Ii:li$ 

ANGLE S l.GMA EF<RiiJI-I SIG/SJGR PTRAN 
<OEG-CMl CMB/SRl (%) C JNV-FMl 

1.,,64 87.708 6, .075Q 1.15 126.700 '1t:V SINGLt: 
16.d9 50.613 5. .0589 1.24 126.700 '11: v SINGLE 
18,15 20.169 7. .0310 1. 33 126.700 'It: v SJI~GLE 
19,42 19.751 1. .039.3 1. 42 126,700 "'EV SINGLE 
20.68 35.442 5. .0902 1.:)1 126. 70U .'11: v SINGLE 
?.1.95 43.702 5. .1405 1.61 126.700 '11: v SINGLE 
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?:5.22 32.199 ':>. .1296 1.70 126.700 "H:V S I •~bU: 
24.50 16.808 5. .0839 1. 79 12o.IUU -1EV S I NliLF. 
:?5. 77 8.~90 7. .0547 1.88 126.700 "11:: v ~INGLI:: 

?7. t)5 10.507 5. .0792 1.97 '12o.IOU "1t:V S I Nt:;LE 
28 •. ~2 13.1:194 5. .1277 2.06 126.7UO "11:- v SIIIIGLt: 
29,60 14.903 5. .1661 2.15 126.7UO "1E:V Sli~LiU: 

30.88 11.820 ':). .1591 2.24 126.700 'If v s !I~Gu: 
32.15 8.o3o 5. .1396 2.:53 126.700 "'I:V SINGLt-
33,42 5.456 7. .1057 2.42 126.100 "'I:V S ii~LiU: 
34,69 5.504 6, .12/2 2.51 12o.700 "11:: v s II~GLE 
35,99 5.26R 5. .1452 2.60 12o.7on 'ltV ~~~~GU: 

37.25 6.013 5. .1957 2.68 12o.7ou "11: v SINGLE 
~8.53 4.575 5. .1756 2. 77 126.700 ·'1 t: v S I i~GLE 
40.11 2.687 5. .1?.58 2.8H 126,/00 '1EV S I I~GLI: 
41.37 ?..14R 5. .1170 2.97 126,/UO '11: v S 11~ uL E: 
42.63 1. 914 5. .1?.06 J.06 126.7(10 '11:V SINGLt: 
43,Y0 1.817 5. .1:517 3.14 126.7()0 '11: v SINLiLI: 
45. 1 7 1.5!l9 5, .U14 .L23 126.700 '11:V SINGLI: 
46,44 1. 4 76 5. .1382 3. J1 126.7uO "11:: v S I .~GLI: 
4 7. 71 1.079 5. .1UJ 3.40 126.700 '11: v SINGLE 
48.99 .901 5. .1050 3.48 126.700 1'11: v ~ l•~f1LE 

50.27 .764 7. .097b 3.5/ 126.700 '11::V SINLiLE 
51.55 .737 6. .1025 3.65 12o,7oo 'lt:v S li~GLE 
52,H3 .627 6. .0936 3.74 12o.700 '11:: v SINGLE 
54.11 .517 R • .0819 ;L!l2 l26.70t..l '1t: v SINGLE 
55.40 .533 8. .0888 3.90 126.700 •'11: v SINGLE 
56.68 .367 10. .06:55 3.99 126.700 -'11: v SINGLE 
57.96 .387 10. .,0690 4.07 126.700 MEV SINGLE 
59.24 .325 11. .0593 4.15 126.700 ·'11: v S II~GLE: 
60,53 .232 11. .0428 4.2:5 121>.700 '1E:V SINGLE 
61,81 .194 11. .0362 4.31 126.700 '1EV S lr~GLt 
63,09 .120 15' .0224 4.39 12o.7oo '11: v SINGLE: 
64', 3 7 .129 17. .0241 4.47 126.700 "11:V SINGLE 
65,65 .171 11. . 0319 4.55 126. 7 u o· 'It: v SINGLE 
66,92 .161 12' .0299 4.63 126./00 '1EV SINGLE 
67,Yd .132 15. .0?.43 4. 70 126.700 'lEV S li~GLE 
f-,<.),47 .089 10. .0162 4. 7 !l 126.100 "11::V SINGLE 
70,/3 • 039 23 • .0070 4.86 126.700 .'It: v SINGLE 
71,81 .027 31, .U048 4.'12 126.100 '1EV SINGLE 
73,u9 .()5~ 19. .0095 5.on 126.700· '11: v SINGLE: 
74,37 - .053 26. .0092 !;.08 126.700 "'EV S I NtiLE 
75,66 .056 23. .0097 5.15 126.700 '11:: v SINGLE 
7o,<J4 .064 15. .0110 5.22 126.700 Mt:V SINGLE 
78,23 • ObO 23 • .0102 :>.30 126.700 MEV SINGLI: 
7Y. '5 :~ ,1149 , l. .nnk~ ;; .. p 12n.'/no '1tV SINGLF: 
IH), tl2 .02A 29. .0047 5.44 126.700 MI:V SINGLE 

nuuu 1?C<1?.C,UCl12C Q=<-8.88,9.64) AT ELA8 = 70.7 MEV ;i,hU'bUUU:i> 

ANGLE SIGMA ERR0R SIG/SIGR PTRAN 
<OEG•CMl <MB/SRl 0~) ( J;l,jV·~· :·1) 

17.86 24.338 27. .U104 1.02 70.700 '11:V MU fUAL/3-
20.CJ2 19.463 2?.. .0128 1.12 70.700 '11: v MU TUAL/3-
22.J8 12.775 31. .012:? 1. 22 70.700 ·'1E: v MUTUALI.S-
24,.35 1.3.791 23. .01d2 1.32 70.100 '11: v MU I'UAL/3-
26.53 R.456 30. .0151 1. 43 70.700 Ml: V MU I UAL/3-
28.71 9,596 23. .022o 1.5:.S 70.100 '11:V MU I UAL/.5-
30,89 7.763 27. .0240 1.64 70.700 :-II: v MUIUAL/.S-
33,08 6.613 .52. .02o7 1.74 70. 700 '11:: v MUfUAL/3-
35.27 fl. t 90 £2. . o:'27 1 • i:l t; 70. 7011 'lf:V MUTUAL/.~-

~7.46 A.420 1R. ,0582 1.9o 70.700 -'1!:: v MUTUAL/~-



32 

39,61 4,976 19, .04~0 2.06 70,700 '11: v MlJTUAL/3-
41. 78 6.402 11.. .0765 2.16 70.700 ·'II: v MUIUAL/3-
43,96 4.218 12. .06613 2.26 70.700 ~t: v MUTUAL/.S-
46,15 3.833 12. .0810 2.37 70.700 :'II:V MUTUAL/3-
48,35 3.421 13. .0963 2.47 70.700 11t v MU I UAL/ 3-
50,55 2.607 13. .0970 2.57 70.700 'lEV MUTUAL/.s• 
52.76 3.0C!1 10. .1456 2.67 70.700 I'IEV MUTUAL/.S• 
54,98 3.232 9, .1947 2.78 70.700 'lEV MUTUAL!;s-
57,19 2.685 10. .1913 2.88 70.700 'lEV MUTUAL/3-
59,42 2.504 10, .1978 2.98 70.700 "'I:V MlJTUAL/3-
61,64 2.120 10, .1737 3.07 70.100 'II: v MUTUAL/.S-
63,86 2.116 9. .1705 3.17 70.700 ·"'I:V MUTUAL/3-
66,08 2.564 8. .1958 3.27 70.700 'IE: v MUTUAL/3-
68,26 3.183 7. .2263 3.36 70.700 'lEV MUTUALI:S-
70,50 3.328 7. .2182 3.46 70,700 'lEV MU fUAL/3-
72,76 2.601 7. .1573 3.55 70.700 'ltV MUIUAL/3-
75,U2 1. 864 8. .1046 3.64 70.700 "'E:V MUTUAL/S-
77.30 1. 774 ] . .0~32 3.?3 ?0.700 l~t:: v MUlUAL/3• 
79,58 1. 697 7. .0843 3.83 70.700 ~I:V MUTUAL/3-
A1,8'1 1. 631 8. .U/l".J 3,1,1£ JU,IOO 'ltV MUi"UAL/~" 
84,17 1.148 10, .0527 4.00 70.700 .'lEV MlJTUAL/3• 
86,48 • 689 14 • .0309 4.09 70,700 "'I::V MUTUAL/.S-
88,73 2.007 2?. .OR90 4.18 70.700 'IE: v MUTUAL/3-
91,06 1.740 32, .0772 4.26 70.700 "'E:V MUTUAL/.S-

.;!'. 

uuuu 12C<12Col2C)12C a=(-cLB8) AT ELA!:l = 74.2 MI:V ~'Uii$$:1>$U$$:t; 

ANGLE SIGMA EHR0R SIG/S!GR PHUN 
<DEG:-CM> .<.MR/SR> (~) < I~Y-Fo'1) 

24.10 8.<)09 18. .01:.:!4 1.34 H. 2!::iU "it:v MUIUAL 
26.26 5.913 13, .0111 1. 45 74.250 '11iV MUTUAl. 
28,42 4.419 13. • 0111 1.56 74.2?0 '1Ev MUIUAL 
30.58 5.367 11. • 0177 1. 67 74.250 !'II::V MLJlUAL 
32,76 7.310 ~o. .0317 1. 77 74.250 ME:V MUTUAL 
~4,Y'I 7. 612 9, .Q433 lo88 74,250 MEV MUTUAL 
37,12 5.409 11. .0405 1.99 74.250 'II:V MUTUAL 
39.31 5.066 12. .0501 2.10 74.250 "'EV MUTUAL 
41,50 4.486 12, .051:18 2.21 74.250 :-lEV MUTUAL 
43,69 4.173 11. .OBJ£ j=!, .H /4,~~u "'tV MUTUAL 
45,88 4.189 12, .0973 2.42 74.250 'lEV MUTUAL 
48,()3 3.429 9, .10)1 2.52 74.250 'IE V MUTUAL 
~u.~i 3.03~ 9. .1218 2.6J H.2Si0 !II: V HUTlJAL 
52 I !J') ~ ,'JU'I 9, .149'!1 2. 7 3 7~.2!:-0 1'1E:V MLITIJI\L. 
54,<;9 3.354 a·, .2136 ;La3 74.250 ·"'t:V MUTUAL 
~b./9 3.30() e. .2470 2.94 74.250 Mt:V MUTUAL 
59,()0 3.693 8. .3056 3.04 74.250 'II:V MUTUAL 
61. :).2 3,250 8, .2800 3.14 74.250 ."'E:V MUTUAL 
63,44 2.972 8, ,£533 3.24 74.250 >1Ev MUTuAL 
6':·. (.7 ~. 91 7 8. • 2376 3.3'1 74.250 :-II: v MUTVAL 
67,90 2.916 8. .2225 3.44 74.250 :-II:V MUlUAL 
70.14 2.729 8. .1935 3.54 74,250 'lt:V MUTUAL 
72.38 2.227 8, .1466 3.63 74,250 ·"'E:V MUTUAL 
74.62 2.025 8. .1?45 3.73 74.250 "'I: v MUTUAL 
76,81 2.430 8. .1407 3.82 74.250 'lEV MUTUAL 
79,07 2.61& 8. .1434 3.91 74.?50 ·'lEV MIITUAL 
81,J4 1. 943 9. .1021 4.uo 74.250 ,'lEV MUTUAL 
83,63 1. 094 11. .0556 4.10 74.250 "'EV MUTUAL 
85,92 1.541c 9. .0765 4.19 74.250 'II: v MUTUAL 
88.24 2.238 8. .1096 4.28 74.250 "'EV MUTUAL 
90,56 2.490 8. .1217 4.36 74.250 'lEV MUTUAL 
92,90 1. 668 9. .08.!1 4.45 74.250 ·"'t: v MUTUAL 
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95,2'5 1. 331 10. .U66!! 4. 5J' 74.2:ii.l '1!:V Mt!llJAL 
97,61 1.297 10. .0670 4.62 74.?.:;0 '11: v MUTUAL 
99,<;9 1.862 9. .1003 4. 70 74.~?0 '11:V MIJIUAL 

102,39 1. 925 9. .1093 4.78 74.2?u '1t: v MUTUAL 
104,80 1.815 9. .1097 4.!!6 74.r.50 '1t:: v MUTUAL 

:f,$$$};3.$$ 1?.C<12C,12Cl12C Q:(-8.!!1:1.-9.64) AT E:LAd = 7H,ti Mt:V U:bUt.~:liUU:b 

ANGLE SIGMA !:RR0R SJGISJGR PTriAN 
<nt:G-CM) <MR/SRl (%) (I ,~V-FM l 

1 6. 93 10.9!!? 18. .0053 1. 01 7tl.I:S?U "'t: v MUIUAL/3-
17,?8 7.825 31. .0044 1. U5 7!!,ti50 "'t:V MUTUAL/3-
18,89 7.?01 17. .0055 1.11 78.1:150 )'!!:V MUIUAL/3-
20,20 10.00'5 10. .0094 1.18 7/:S,!!?O ·'11::: v MUIUAL!J-
22.82 9.1 !!9 9. .0134 l. 32 7!!.H50 "'I::V MUTUAL/3-
?.4,80 7.()43 13. .0139 1. 42 78.1:!?0 "'I: v MUIUAL/J-
26,78 5.516 11. .0144 1. 52 78,1:150 "'EV MUT UALI J-
28,Y4 5,1\99 11. .0205 1. 63 7!!,11?0 ·'1!: v MUIUAL/J-
30,10 8.304 9. .0336 1. 69 7ti.8?0 !oil: v MUTUAL/S-
32,09 7.717 10. .0404 1. 79 7H.ti50 "'I: v MUIUAL/3-
33,55 7,425 8. .0468 1. tl7 711.tl?O '11:: v MUl UAL/·3-
:~4. 8 7 13.223 12. .Oo15 1.94 7H.tl')!l ""'I::V MUTUAL/3-
3·6. 74 5.813 14. .0552 2.03 7H,850 "'t: v MU I UA L./3-
3!!,()7 5.840 11. .06~1,1 2.10 7b.tl?Ll '11:: v M lJ l U A L I .~ -
40,19 4,541 13. .0673 2.21 71:l,8?0 '11:: v MUTUAL/3-
41,39 3.565 11. .0619 2. 27 7H.H?O ·"'t: v MUIUAL/.S-
42,69 3. 313 7. .0681 2.34 7!:!,H50 .'11::V MU I UALI:S-
43,.58 4.627 12. .1041 2.37 7!:!.!!?0 "'I::V MLJ'I UAL/3-
44,67 3,281 12. .0872 2.44 78,d')0 "'I::V MU I UAL/ .S- · 
45,.S3 3.236 8. .0936 2.47 78.8?0 '11::V MU I UA LI.S-
47,35 2.300 6. .0861 2.57 7d,H50 '1EV MlJTUAL/3-
49,31 2.758 8. .1312 2.67 7H.U50.'11:V M.U I UAL/ J-
51,31 3.701 6, .2209 2. 7 7 7i:l. 8:,0 ·'1EV MU T UAL/3-
52,65 4.194 5. .2870 2.83 7tl.l:l50 "'I:V MU1UALI3-
53,99 5.202 6. .401fl 2.90 7H,A50 '1EV MUTUAL/3-
'56,01 4,442 7. .3974 3.00 78.850 '11: v MUTUAL/ J-
58,03 3.233 9. • 3196 3.10 '/!:!.1350 '1f: v MUl UALI J-
59 •. sa 3.143 9. .3233 3.16 7!:!.850 '11:: v MUTUAL/J-
60,74 2.816 24. .2926 .L22 7!:!.850 '1i: v MUlUAL/3-
62,76 2.981 12. .3122 .L32 7U.I:l50 'ltV MUlUAL/.S-
64.12 3.451 6. .3551 3 • .SH 78.850 '11:: v MUTUAL/3-
66,d3 ?.496 5. .2418 3.51 78.~~0 '11:V MUIUAL/3-
n8. 18 2.;?21 9, .2072 3.57 7H,Hi;;O '11:: v MUTUAL/3-
70.!:!9 ?.190 8. .1!:!87 .L69 78,1:!50 ·'11::V MUTUALIJ-
71. "11 1.781 6. .1498 3.73 7!!.H50 '11:: v MUIUAL/3• 
73,60 2.243 8. .1788 3.81 7!:!.1:150 "'EV MUTUAL/S-
75,79 2.31:!9 27. .17'>19 3.'11 7b,!:!50 .. '1t:V MUTUALI,S· 
77,84 2.541 14. .1fl26 4.00 7H,d50 '1EV MUI'UALIJ-
79.22 2.719 16. .1900 4.05 7d.850 '1t:V M tJT U A L I .S -
81,S0 1.853 9. .1249 4.14 78.8')0 ·"'EV MUTUAL/J-
82,f>'>l 2.017 12. .1334 4.20 78,H50 "'I::V MIJ TUAL/3-
A.S,J8 1.579 17. .10.55 4.23 71:l,l:l50 '1EV MUTUAL/.5-
85,4fl 1.752 19. .112" 4.31 78.850 ·"'tv i'IUTuAL/ . .S-
f\6,88 1.91H 12. .1260 4.37 78.H?O '1EV MUIUAL/.S-
88,t'9 2.6'>11 16. .1702 4.43 78,H50 '11::V MUIUAL/J-
89,00 2.768 10. .1747 4. 45 i'H.850 '1t:: v MUIUAL/.S-
91,12 2.541 15. .1605 4.54 71:!.8':>0 '11:: v MUTUAL/J-
93,26 1.876 10. .1194 4.62 78.1:1?0 '11: v MUTUAL/J-
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$UJUU 12C<12C,12Cl12C Q: ( -tL bb) AT ELAd = 83.3 MEV iUU'i>UUU:b 

ANGLE SIGMA ERRII!R '>IG/SlGR PTRAN 
<nEG-CMl <MR/SR> (%) (J~V-FM) 

23,89 7.783 JR, .0129 1. 41 83.300 :>II::V MUIUAL 
26,02 5.196 17. .uu8 1. ~2 83.300 "ltV MUIUAL 
28. t6 2.672 25. .0082 1. 64 83.300 '11:: v MUTUAL 
30,31 5.065 18, .0207 1. 75 83,3UO "lEV MUIUAL 
32,46 4,623 17, .0252 1. 87 83,JOO ·'11::V MUIUAL 
34,62 2.415 .S3. .0174 1. 98 83.30U '11:: v MUTUAL 
:~6. 78 ?..330 22, .0223 2.10 83 .. suo '11:: v MUTUAL 
38,95 2.709 23, .0344 2. 21 83.JOO '11::V MUIUAL 
41,11 3,695 19, .• U623 2.33 83,3UO '11::11 MUrUAL 
42,82 3.296 8. .0694 2.41 8.5.300 '1t:ll MUTUAL 
44,96 2,A]Q R, .0799 2.53 83.30U '11::11 MUTUAL 
41,12 2.289 9. .0832 2.64 63.~~00 ·'11::11 MUTUAL 
49,(!!:1 2.116/ lj • .1:594 2.75 83.JUO 1E V 1·1U I UAL 
51,4" 4.1~?. 7. .2442 2.!!6 8J.JOO 'II::V MliiUAL 
53,63 4,01H~ I • • t.\147 2.97 BJ.JOO ~IE: V I~UTUAL 

5'5,B1 3.256 8. .2728 3.ul:l 83.300 ·'11:: v MUTUAL 
58,00 2.266 8, .2094 3.19 83. :~ou l'li::V MUTUAL 
60,19 2.081 8. .2016 3.30 83 •. ~oo ·"lEV MUTUAL 
62, :~a 2.036 8. .1981 3.40 83 •. sou ·"lEV MUTUAL 
64,98 1. 4 73 7. .1386 3.53 83,.500 MI::V MUTUAL 
67.16 1.144 8. .1027 .L63 83 •. ~ou '1EV MUTUAL 
69.35 1. 437 7. .1219 3.73 83.JUO "lEV MUIUAL 
71,55 1. 6:)1 7. .1321 3.84 83.300 '11:: v MUTUAL 
73,76 1.761 7. .1332 3.94 83.JOO '1E:V MUTUAL 
75,98 1. 560 7. .1121 4.04 83.300 '11::V MUlUAL 
78,22 1. 588 7. .109l. 4.14 83.3UO '11::V MUTUAL 
80,46 1. 558 7. .1031 4.23 83.300 ·"lEV MUTUAL 
R2,70 1. 341 8. .0861 4,33 83.3UU "'EV MUTUAL 
H4,Y6 1.376 ·7. .086J .. ; .. J oJ;,wo Ml:V MUTUAL 
H7,n 1.A;z5 7. .tt?.9 4.5?. 83.300 'lEV Ml)TUAl, 
89,49 2.182 7. .1342 4.61 83.300 "'I::V MUTUAL 
91,76 1. 945 7. .1199 4.70 83.300 "'E:V MUTUAL 
94,[)4 1.357 7. .0845 4.79 83.300 '11::11 MUTUAL 
96.32 1.491 7. .U947 4.d8 83.300 "'EV MUfUAL 

'li$:ti~'iiU$ 12C<12C.12Cl12C Q=(-8.88) AT ELAti = 89,7 MtV :bU:Il$$:!i$$$$$$ 

ANULE S I <i'1A EIIIH~n F;JG/SI~H PTJ.!AN 
( (')1:13-CM) · t MHI:~H l (%) 11!14V-FMl 

?5,013 4,395 10. '0114 1. S7 89.700 "'tV MI.IIUAL 
28,u1 3.918 11. .0138 1. 69 89,700 "'I::V MUTUAL 
30,15 4.327 9. .0205 1.81 89.70U "ltV MUTUAL 
32,29 4.4410 10. .U2tl1 1. 93 t19,70U 'lEV MUTUAL 
34,44 2.72~ 1.? t .0?30 2.05 89,700 '1~11 Ml)TUAL 
36.~9 2.793 12. .0314 2.17 89.700 '11:V MUrUAL 
38. 74 3.225 10. .0482 2.(!9 89.700 '11: v MUI'UAl 
40,R9 4.97() 8. .0986 2.41 89,700 "lEV MUIUAL 
43.0':> 4.274 9, .1119 2.53 89.700 'II:V MUfUAL 
45,20 3.453 9. .1185 2.64 89.700 ·'IE: v ·MUTUAL 
4 7 .. ~2 2.790 7. .1235 . 2. 76 89,700 '11::11 MUTUAL 
49,45 2,917 6. .1637 2.!H 89,700 "lEV MUTUAL 
'51,60 2.892 6, .2003 2.99 89.700 toll:: II MUTUAL 
53. 75 2.193 7. .1805 3.10 89.700 'II: v MUTUAL 
55,92 1. 563 7. .1463 3.21 89.700 '1E:V MUfUAL 
58,09 1. 462 7. .1484 3.33 89,7UO "'EV MUIUAL 
60,?6 1. 868 7. .1969 3.44 89.700 "'EV MUfUAL 
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62.44 1. q94 7. .2107 3.5!:1 89.700 '11::V MUIUAL 
n4,6:? 1.607 7. .1660 3.66 89,700 -II:: v MUlUAL 
66,81 1.143 7. .1135 3.77 8'f,l00 ·'1!: v MUTUAL 
68.99 1.n09 7. .1526 3.87 89.700 '11:::V MUTUAL 
71. 15 2.~21 6. .2278 ,3, 98 89,/00 '11::: v MUI'UAL 
73 •. ~2 2. 431 6. .2094 4.08 89.7U0 '11:::V MUIUAL 
75.51 1.624 6. .1338 4.18 89.700 'lEV MlJlUAL 
77. 71 1.03!1 7. .0822 4.29 89.700 '1!: v MUIUAL 
79,92 1. 089 7. .u8;s4 4.39 89.700 '11: v MlJlUAL 
H2,14 1.?99 6. .0967 4.49 89,700 'II: v MUIUAL 
84,38 1.095 7. .0798 4.59 89,/00 '11:::V MUIUAL 
A6,62 • 8!:1? 7 • .061?. 4.611 89,70ll :-li::V MUIUAL 
88,!17 • 776 7 • .0554 4. 78 89.700 '11:::V MUTUAL 
91,13 .746 7. .0532 4.87 89./00 -II::V MUTUAL 
93,39 .864 7. .0621 4.97 89,700 '11::: v MUTUAL 
95.67 1.117 7. .0814 5.06 89.700 '11:: v MUIUAL 
97.95 . 1.141 7. .0850 5.15 89.700 '11:: v MUTUAL 

100.24 ,917 7. .0703 5.24 89.700 '11::: v MUTUAL 
102,54 1.107 7. .0880 :).32 89,700 '11::: v MUTUAL 

$'U$$$U t?.C<12C,l?Cl12C Q=<-8.8H,•9,64l AT E'LAd = 93.8 MI::V :I>H ~'i>iU'b$U:b 

ANGLE SIGMA ERR0R S!G/SIGR ?fRAN 
<DEG-CMl <MEI/Skl (%) <INV•FMl 

10.50 26.868 9. .0027 • 74 93.!1()0 ·'It: v MUIUAL/.S-
12.60 20.999 5. .0044 .85 93.1:!00 '11:: v MU f'UAU .S-
1 4. 70 12.930 5, .0050 ,96 9.5,1:!00 '11::V MUIUAL/..S-
16.80 7.960 5. .0052 1.08 9.S.HOO ·'11:: v MUTUAL/.S-
19.00 9.628 5. .0099 1.21 93,dOO ·'11:: v MUTUAL/.S-
21.10 9.720 5. • 0147 1. 33 93.800 '11:: v MlJ I UALI.S-
23. 70 7.291 5. .0170 1.48 9.5.800 '11:: v MUIUAL/.S-
26,30 4.573 5. .0158 1.6.S 93.800 MI:::V I'IUTUAL/3-
27,40 4.281 5. .0174 1. 69 93.800 '11::V MUTUAL/3-
29,50 4,649 15, .0256 1.81 93,HOO '11:::.V MUTUAL/3-
31,60 3.439 5, .0252 1.(}3 9.5,1:!00 '1t::V MUTUAL/..S-
33. 70 2.2!13 5. .0223 2.05 93.1:!00 111:V MUTUAL/3,. 
:S4, 93 3.:354 12, .0387 2.13 9.S.BOO '11:: v MUTUAL/.S-
36,U1 2.808 15, .0374 2.19 93.800 '11:: v MUTUAL/3-
37,34 3.601 !l. .0573 2.26 93.H00 'lEV MUTUAL/3-
38,67 4.491 8, .0852 2 • .54 9.5.1:!00 '11:: v MUlUALI..S-
40.00 4.511 9. .101'f 2.41 93.800 Mt:V MUTUALIJ-
41,63 3.715 ? • .1037 2.:>1 93. HOO ·'11:V MUTUAL/3-
42,94 3.324 5. .1098 2.:i8 93.1:!00 '11:: v MUTUALI.S-
44,26 2.706 5. .1054 2.65 93,1:!00 '11:1/ MUTUAL/.S-
45,:)8 2.418 5. .1106 2.73 93.800 '11:: v MUTUAL/.S-
46,90 2.202 5. .1177 2.!!0 93.HOO '11::V MUTU.AL/J-
48,2.S 2 .ltH 5. .1352 2.87 93.1'100 '11:: v MUTUAL/J-
49,?6 1.922 6. .1368 2.95 93.HOO 'ltV MUTUAL/3-
5Q,<;O 1. 845 7. .1491 3.02 9.S.BOO '11:::V MU TUALI.S-
<;~.?3 1.580 9. .1431 3.09 'JJ,tiOO "lEV HUTlJAL/3• 
53,S7 1.354 13. .1352 3.17 93.HOO '11::V MUTUAL/.5-
54,91 1.200 14. .1300 :.L 24 93.800 .'lEV t1UTUAL/;s-
~6.;.>5 l.H6 13. .1382 ,j, 31 9J.d00 ~tV MU !UALI.S-
57,60 1.406 13, .11o:s 3.38 9.S.Ii00 '11:: v MUlUAL/..S-
58,94 2.039 16. .2541:! 3.45 93,800 "'I:::V MU I UAi../.S-
n0,29 2.709 14. .3443 3.52 9.S.d00 ·'11:: v MUTUAL/.S-
n1,64 2.114 5. .2700 3.59 93.800 'ltV MUTUAL/3-
62,Y9 1.825 5. • 2318 3.66 9.S,HOO '11:: v MU TUAL/.S-
64,33 1.650 5. .2069 3.73 93.800 "'t:V MUTUAL/3-
65,o8 1.312 5, .1614 3.80 93.800 "'t:V MUTVAL/3-
67,1..)3 1. 252 5. .1505 3.87 9.S,HOO 'lEV MUTUAL/.S~ 
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68, .HI 1. 421 5. .1665 .L94 93.~00 '1E: v MUTUAL/3-
69,51 1.724 5. .197':> 4.00 93.800 ·'1tV MUTUAL/.S-
70,84 1. 934 5. .2156 4.06 93.~00 '11:- v MUTUAL/3-
72.19 1.743 5. .1891 4.13 93.800 ~>H::V MUTUAL/.S-
73,54 1.650 5. .1743 4.19 9.5.800 '1EV MUTUAL/3-
74,89 1.193 I) • .1229 4.26 c;I3.800 '1tV MUTUAL/3-
76,25 .878 6. .0883 4.32 93,800 "'EV MUTUALI.S-
77.61 .744 7. .0732 4.39 93.800 '1E:V MUTUAL/3-
78,98 .767 5. .0739 4.45 93,800 '1EV MUTUAL/3-
f!U,.S~ .1;42 13. .0773 4.!i2 93,800 '11: v MUTUAL/.S-
81. 7 3 • 811 "· .0756 4.:)8 93.800 '1EV MUT UALI.S-
83.11 .727 7. .0669 4.64 93.800 io!E:V MUIUAL/.S-
84,49 .722 6. .0657 4. 71 93.800 ioltV MUTUAL/.S-
85,88 .1.>95 7. .0627 4. 77 Y.S.HUO '1EV MUTUAL/3-
87,27 .794 A • .0712 4.83 9.5.800 'II: v MUTUALI.S-
88.66 .908 5. . UB11 4.1!9 93.800 '1t; v MUTUAL/.S-
Q0,06 .972 ':j. .0868 4.95 93,800 '1E:V MUTUAL/3-
91 • 4 6 ,74:? 6. .Obo3 5.0'1 93.1300 '1[; v MUTUAL/3-
Q:-1.1:16 • 700 9 • .0628 :; • 0 7 Y3,800 'ltV MIJTuAI.IJ-
94,26 .709 5. .0640 5.13 93.800 "'I: v I'HJlUALIJ-
CJ"l.67 .735 8. .0669 5.19 9.S,HOO '1E:V MUTUAL/3-
97,01:1 .880 5. , Of.\11 !),24 93.8UO "ii::V MUTUAL/3-
98,49 ,932 7. .0871 5.30 93.800 '1tV MUTUAL/.S-
99,91 .894 6. .0850 5.36 93.HOO '1EV MUTUAL/3-

101.33 .932 5. .0902 5.41 93.800 '11:: v MUTUAL/3-

nuun 12C<1?C,12Cl12C i.l=(-8.~8) AT ELA~ = <.11!.2 MI::V 'i!UUU$U$$:b 

ANGLE SIGMA EHR0R SIG/SlGR PTHAN 
<DEG-CMl <MA/SRl 00 ( INV•F"Ml 

_9,9U 11.340 ~o, .OOQ? • 71 96.~00 MtV Ml_l TIJAI 
12.00 9.5S5 17. .0016 .83 9!!, 200 '11:: v MUTUAL 
14.10 6.982 15. .0022 .95 98.1'00 '1EIJ MUTUAL 
16,20 3.990 17, .0021 1.07 Qfi.?OO 'IF. v MUTUAL 
18,30 5.565 14. .0047 1.19 98.200 '1EV MUTUAL 
20,40 7.560 10. .0096 1. 32 98.200 '1E:V MUTUAL 
?.2. 30 3.990 10. .oon 1.44 98.200 '1EV MUTUAL 
?4,1'10 3.255 17, ,0084 1.57 9B.200 :.IE:V MUTUAL 
25,74 3.242 10, .0099 1. bJ YB.lOO 'lEV l'iUTUAL 
?7. 85 4,610 8. .0193 1. 76 98.~00 "'EV MUTUAL 
29,98 4.523 7. .0257 1.89 98.200 '1E: v MUIUAL 
321 11 3.51)1 lU, .0~72 2.01 96,200 '1t.::V MUTUAL 
j4,24 3.011 10. .u.:no 2 .J. 4 9A.?flll 1[. ... MUTUAL 
36,38 3,375 9. .0462 ¢.26 91L 200 '1tV MUTUAL 
38.~2 4.041 IJ • .07Jll 2 .. H 91J,cUO '11.: v MUTUAL 
40,66 3.641 9, .0877 2.51 98.200 "'E:V MUTUAL 
42.80 :?.368 10, .0750 2.64 98.200 '11:V MUTUAL 
44,94 1.791 12. ,0737 2..7b ~8.2uO 'lEV I'IUfUAL 
47,04 1.1:130 7. '1.19';8 2.88 98.:i!QO "~t:V MUTIJAL 
49,16 1.448 7. ,0947 .LQO 98,200 io!E:V MUTUAL 
51.29 1.156 8. .0917 3.12 98.200 '1EV MUJ"UAL 
53,43 1.171 8. .1087 3.24 91:1.200 '11: v f'IUIUAL 
55,58 1. 286 7. .1341 .S.36 98.200 '11:V MUTUAL 
57. 73 1. 643 7. .1846 3.47 98.200 "'t:V MUIUAL 
,9,89 1. 670 7. .1949 3.:19 9A,200 ·'11=V MUTUAL 
62,0? 1.465 7. .1724 3. 71 98.200 '1EV MUTUAL 
64,21 1. 251 7. .1452 3.82 98.200 '1EV MUTUAL 
66,38 .988 7. .1115 3.94 98.200 '1t:V MUTUAL 
~'>o,5'5 • 886 7 • .0965 4.05 98.200 '1EV MUTUAL 
70,68 .944 7. .0989 4.16 98.200 '1E:V f'IUTUAL 
72.84 ,R03 7, .0809 4. 27 98.200 '11: v MUTUAL 
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75 ,1)0 .501 A, .04136 4 • .s7 98,2UO "'E: v -MuTUAL 
77,18 .547 A • .0514 4.4A 98.£00 '11:V MUTUAL 
79 • . 57 ,730 7. .0666 4.59 91:1.200 '1EV MU I UAL· 
81,57 .633 A . . .0563 4.69 98.<!00 '1EV MUIUAL 
83. 78 .25? 12. .0220 4.79 913.200 '1t: v MUTUAL 
A5,Y9 • 463 9 • .0400 4.90 98.?.00 '1EV MUTUAL 
A8,(2 1. 009 7. .0864 s.oo 98.200 '1EV MUTUAL 
90,45 . 93fl 7 • .0801 S.J9 98.200 '11:V MUTUAL 
92,68 . 622 8 • • 053-~ 5.19 98.200 '11:: v MUIUAL 
94,92 .392 9. .0340 5.29 9!j.200 'II: v MUTUAL 
•n.t7 .59? A • .0521 5.38 98.2UO 'II:V MUTUAL 
99,42 . 783 7 • .0704 5. 4 7 98.200 '11:: v MUTUAL 

uuuu l?C<12C.l?.Cl12C 0=(-8.88) AT ELAd =1U2.1 MEV 'hUii:b'l>U:U:b'b$ 

ANGLE SIGMA EHRI!lR SJG/SJGf.l PTriAN 
lTlEG-GMl <MB/SR> (%) ( )NV•FM) 

?.5,68 4.214 16. .0139 1. 66 102.100 '11:V MUTUAL 
27,79 5.269 13. .0239 1. 79 102.100 '11-:V MUTUAL 
?9,91 4.156 15. .0256 1. 92 102.100 '11:V MUTUAL 
32,03 4.21:17 14. .0357 2.05 102.1UD 'ltV MUTUAL 
34,16 3.273 15. .0365 2.18 102.100 'II:V MUTUAL 
36,.!9 4.113 13. .0613 2.31 102.100 '11: v MUTUAL 
38,43 4.2~1 12. .0843 2.43 102.100 '1t: v MUIUAL 
40,56 3.671 11. .0961 2.S6 102.100 '1EV MUTUAL 
42. 70 1 . 7 57 19. .0603 2.69 102.100 '1t: v MUIUAL 
44,83 1.784 17. .0792 2. 81. 102.100 !11:: v MUTUAL 
46,'}3 1.663 8. .0935 2.93 102.100 '1E:V MUTUAL 
49,04 1.596 8. .1113 3.06 102.100 '11:: v MUTUAL 
51,17 1.251 8. .1051 3.18 102.100 "11:: v MUTUAL 
53,30 1. 306 8. .1275 3.30 102.100 '11:V MUTUAL 
55,44 1. 779 7. .1944 3.42 102.100 "'I:V MUTUAL 
57,59 1.942 7. .2283 3.54 -102.100 '11:: v MUIUAL 
59. 74 1. 640 7. .2003 3.66 102.100 '1EV MUTUAL 
61,90 1.159 8. .1430 .L 7A 102.100 '1t:v MUTUAL 
64,05 .891 9. .1081:1 3.90 102.100 ·'11:: v MUTUAL 
66,21 .72fl 9. .0867 4.01 -102 .tOO '11:V MUTUAL 
68,37 .552 10. .0638 4.13 102.100 'lEV MIJl UAL 
70,50 .518 7. .0579 4.24 102.100 '11:V MUTUf\L 
72,64 • 3 7 5. 8. .0404 4.35 102.100 ~EV MUTUAL 
74,80 .312 8. .0325 4,46 102.100 '11:V MUIUAL 
76,97 .380 8. .0384 4.57 102.100 '11:::11 MUIUAL 
79,15 .670 7. .0659 4.67 102.100 '1EV MUTUAL 
A1,34 .61'5 7. .0592 4.78 102.100 "'tV MUTUAL 
83,54 .306 9, .021:19 4.89 102,100 '11: v MUTUAL 
85,75 .472 8. .0441 4,99 102.100 Mt:v MU'IUAL 
R7,96 .932 7. .0863 3.09 102.100 "'t::V MUTUAL 
90,18 1.228 7. .1LS5 ;.19 102.100 ·'11:: v MUJ'UAL 
92,40 . 711 7. .0659 5.29 102.100 "'EV MUTUAL 
94,63 .295 9. .0275 3.39 102.100 'lEV MUTUAL 
96,87 .519 7. .0491 5.48 102.100 ·"'EV MUI'UAL 
99,11 .766 7. .0740 5.58 102,100 '1EV MUTUAL 

101,35 .':JOB 7. .0?03 ':J.67 102.100 '1t: v MuTUAL 
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HUUU t2C<12C,12Cl12C Q:(-S.tH:I,-9,64) AT ELAti =10:i,O MEV 'iiU'Iih:i>UU'U 

ANGLE SIGMA ERR0R SIG/SIGR PTRAN 
(IJEG-CMl <MR/SIO (%) (JNV-FM) 

16,10 14.220 24, .0096 1.10 105.000 'ltV MUTUAL/J-
17,39 10.715 11, .0097 1.17 105.000 '1f::V MUTUAL/3-
18,o9 10.942 9. .0130 1.25 105.000 "'tV MUTUAL/3-
19,99 12.156 11. ,U187 1.33 105,0UO '1EV MUTUAL/3-
21,30 10,288 9' .0200 1. 42 105.000 'I!:::V MUTUAL/3-
22,61 6.806 18, .0166 1. 50 105.000 'IE: v MUlUAL/3-
23. 9? 4.714 20, .0143 1.58 105.000 >~EV MUTUAL/J-
:?5,23 3.145 15, .0118 1. 66 105.000 'lEV MUTUAL/3-
;>6,60 4.106 16, .0190 1. 74 105,000 'ltV MUTUAL/3-
27,90 5.753 7. .0323 1.82 105.000 'lEV MU T UAL/3-
29,20 5.304 7' .0361 1. 90 105,000 'lEV MUTUAL/3-
30,50 5.671 H' ,U4b; .L 'iCI 105.000 'ltV MUTUALIJ-
11,81 4.929 5. .0487 2.06 105.000 'lEV MUTUALIJ-
33.12 4.280 7. .0507 2.15 105.000 '11:: v MU TUALI:S-
34,44 4.i63 B' .U5Y<! 2.23 10~.000 ·~ E: v MLiTUALIJ-
35,7? S,765 9. .0()40 2.31 lO:i.OOO 'lEV MU I UAL/3-
~7.D7 4.'i4~ '6. .i.JyU 2. J9 10'i.OUO '1EV MU I UAL/J~ 
38.39 4.687 6. .1133 2.47 105.000 '11::V MU I UAL/ 3-
39,71 3,449 7. .0991 2.55 105.000 'ltV MUTUAL/3-
41,35 2.201 7. .0780 2.65 105.000 'lEV MUTUAL/3-
42,1:>5 t.991 5. .0830 2.72 105,000 'ltV MUTUAL/3-
43,96 1,667 5. .0814 2.tw 105,000 'ltV MUTUAL/J-
45,27 2.069 6. .1177 2.88 105.000 'lEV MU TUAL/3-
46,5~ j • 644 9. .lOtH 2.96 105.000 '1f::V MUTUALI.S-
47,90 1. 853 6. .1397 3.04 105.000 '1t::V MUTUAL/3-
49,22 1. 805 5, .1544 3.11 105.000 'lEV MtHUAL/.S-
50,?4 1. 674 7. .1606 3.19 105,UOO ·'ltV MUTUALI.S-
<;t.H7 1.516 7. .H-10 3.27 105.ouo ·'lEV MUTUAL/3-
?2,94 1. 367 11. .1559 3.33 105.000 'ltV MUTUAL/3-
'54,53 1. '502 10. .1871 3.42 10':>,000 'lev I'IUTUAL/3-
55,86 1 • 664 11. .2197 3.50 105.000 'lEV MUTUAL/3-
56,1;9 1. 855 6, .2537 3.56 105.000 'ltV MU TUALI.S-
58,10 1.756 7. .2460 3.63 105.000 'lEV MUTUAL/3-
'59,86 t.154 17. .1671 3. 7?. 105.000 '11::V MUTUALIJ-
61.19 1. 010 13. .1476 .Leo 10':).000 ·'11::V I'll) I UALI :S-
62.~3 .799 13. .1167 3.87 10~ I OtHl 'lEV MU TI.IAI/ ;~-
63,86 .o85 ll. .0995 3:94 1o!:i:ooo 'ltV MUTUAL/3-
65,20 . 372 14. .0'53J 4.02 105,000 '1E'J MUTUAL/3• 
66.~3 ,419 14. .0592 4.09 10':),000 'lEV MUTUALI.S-
67,87 .514 12. .0713 4.16 105.000 '1(: v MUTUAL/J-
1'111,91i .;:165 7. oU-1?9 4.22 105.000 ."'t: v M 1.) llJA l. I .. ~-

/U' .51 .382 10. .O"i1.? 4.29 10?,000 'II: v MUTUA!-f-3-
i'1,o4 .306 12. .U402 4.36 105.000 'ltV MUTUAL/3-
72.97 • 30'1 . 10. , O.HHI 4. 4 .~ l(l'),flOU ·'11::V MU I UALn-
74,31 .395 11. .04'19 4.50 10':>.000 "'tV MUTUAL/3-
75,66 ,409 10. .0506 4.57 105.ooo .'lEV MUTUAL/3-
77,00 .528 12. .Ub412 4.64 10:.i.OOO '1EV MUTUALI.S-
78.~? ,533 8; • Qf>,'~R 4. 71 105.000 "'EV MU TUALI J-
79. /1 ,484 9. .0571 4. 77 io:>.ooo -tt:V MlJlUAL/3-
81,07 .439 8. .0511 4.84 105,000 'lEV MlJTUAL/3-
82. <1.3 ""24 10, .0373 4.91 105.000 'It v MUTUAL/ J-
R3,f:\0 .228 12 .• .0260 4. 9 7 105.000 1E:: v MUTUAL/3-
85,16 .350 9, .0390 5.04 105.000 "'I::V MU TUALI J-
R6. ::;4 .35'>' 14, .0404 5.10 105.000 'lEV MUTUAL/.S-
87,91 .545 Q, .0611 5.17 105,000 'lEV MUTUAL/3-
89.29 • 643 7 • .0719 :5.23 105.000 '1f::V MUTUAL/.S-
90,66 .630 7. .0705 5.29 105.000 'lEV MUTUAL/3-
92,04 .503 7. .U564 5.36 105,000 'IE: v MUTUALIJ-
93,43 .246 12. . 0277 5.42 105,000 'lEV MUTUAL/3-
94,81 .152 14. .0172 5.48 105,000 "'EV MUTUALI.S-
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96,20 • 237 13 • .0271 3.54 1(J5.UOO '1t: v MUTUAL/3-
97,58 .414 8. • 04 77 5.60 10~.000 :-11::V MUTUAL/3-
98.~7 .513 7. .0598 3.66 105.000 '1t:V MU TUAL/3-

100.37 .455 R • .0'537 5. 72 105,000 ·'1t: v MUTUAL/3-
101,76 .339 10. .0406 5. 77 105.000 '1t: v MUTUAL/3-

nuuu 12CC12C,1CClPC Q:{-I:!.I:HI) AT tLAt:j =lUI>,Y Ml-:V :i>hU'!.:b~HH:b 

Ai'JGLE SIGMA F:RRI{)R SIG/SIGI-l PH~ AN 
CIJEG-CMl CMB/SRl (%) C)NV•FMl 

25,62 3.540 16. .0128 1. 70 106,\100 '1t:V MUlUAL 
;n, 72 4.685 14. .0233 1.t;3 106.900 '1f:V MUTUAL 
29,83 5.503 11. .0373 1.96 106,900 '1t::V MUIUAL 
31,95 4.041 13. .0371 2.09 106.900 '1tV MUTuAL 
.34, oR 3.690 12. .0455 2.22 106.900 '1f:V MUTUAL 
.16. 20 3.50'7 12. .0578 2.36 106.900 '1EV MUTUAL 
38.33 3.078 13. .0674 2.49 106.900 '1~. v MUTUAL 
40,46 1.587 18, .0458 2.62 106.900 '1CV MUTUAL 
42,?9 1.308 20, .0493 2.75 106,\100 '11:V MUTUAL 
44, 71 1. 404 16. .0681 2.87 106,\100 :ott: I/ MUTUAL 
46,80 1. H1 8, .1062 3.oo 106,\100 '11: v MUTUAL 
48,\11 1.R46 8. .1387 3.12 106.900 '11:: v MUTUAL 
51,03 1.783 R • .1601 .L~5 106.900 ·'11:: v. MUTUAL 
?3,16 1.371 9. .1422 .s.37 106.900 '11:: v MUTUAL 
55,29 1.518 8. .1753 3.50 106,900 .'11::1/ MUTUAL 
5'7,43 1.522 8. .1887 3.62 106.900 '11:: v MUTUAL 
59,:::>8 1.277 8. .1646 j.74 1()6,\100 ·'1t: v MUIUAL 
f>1. 72 .837 10. .1093 3.~6 106.900 '1t:: v MUTUAL 
63.88 .559 11. .0725 j,98 106.900 ·'1t:V MUlUAL 
66,03 ,496 11. .0631 4.10 106,900 ·'11::'1 MUIUAL 
f>8 .18 .359 13. .0445 4.2<! 106.900 '11:V MUTUAL 
70,29 • 3l4 R • .0378 4.3~ 106,9()0 '11::" MUTUAL 
72. 4'3 • 41'1. R • .0479 4.45 106.900 '1E:V MUTUAL 
74,58 .438 8. .0495 4.56 106,\/UO "'t: v MUlUAL 
'76. 7 4 • 423 9 • .046'5 4.67 106,\100 '11:: v MUIUAL 
78,92 .464 H • .0499 4.7!:1 106.900' '11: v MUTUAL 
81,09 .401 8. .0422 4.89 106.900 '1t v MUTUAL 
83,28 .281 11, .0291 5.00 106.900 '11: v MUTUAL 
85,48 • ?b? 10 • .0271 5.10 106,900 ."ltV MUTUAL 
87,68 .491 8. .0498 5.21 106.900 '1t:V MUTUAL 
fi9,flH .616 7. .Uf>23 :; .. ~, l06.YOD :'11:: v MUTUAL 
92. 10 .452 8. .0459 5.41 106,\100 '1EV MUTUAL 
94,31 .293 9, .0300 5.51 106.900 '11:V MUTUAL 
96,53 .344 9. .0356 5.61 106.900 '11:: v MUTUAL 
98,75 ,470 8, .0494 5.71 106.900 11EV MUTUAL 

100.98 .519 R, .0557 ;.au 106.9()0 '1EV MUTUAL 

UUU$'1i 1?.CC12C,12Cl1?.C Q=C-8.!:i8,-9.o4l AT t.':LAo =112.0 Mt:V :U:i>'bUU$UU 

ANGLE SIGMA ERR!llR S!Ci/SilH( PTRAN 
CDEG-CMl CMB/SRl (%) CINV•FMl 

16,05 10.782 10. ,(J081 1. 12 112.000 '11:: v MUl UAL/..S• 
17.34 11.386 12. . 0115 1.21 112.000 '11:: v MUlUAL/..S• 
18.63 9.'>50 9, .0127 1.29 112.000 '1t.':V MUTUAL/.~-

19,93 9,741 9. .01b7 1· 3 7 112.000 '1t:V MUIUALI..S-
21.23 8,344 11. .0163 1.46 112.000 '1~V MUTuAL I.~-
;>2,53 6.A36 16. .0188 1.54 112.000 '11::V MUTUAL/3-
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23,1:!4 5.255 15, .0180 1. 62 llt' .ooo 'lEV MUIUAL/..S-
?5,15 5.744 ~. .0244 1. 71 11~. 000 'lEV MUTUAL/.5• 
?6.':)1 7.031 6. .0370 1.80 112.000 .·"'I::V M U T U A 1.: I .S -
? 7. 7 7 7.583 5. .0483 1.88 112.000 "'I::V MlJIUAL/..S• 
?9,0fl 6.262 5. .0485 1.96 112.000 'ltV MUTUAL/..S-
30,40 5.312 6. .0499 2.05 112.000 '1E::V MUTUAL/3-
31. 70 4.424 6. .0501 2.13 112.000 "'t:V MUl UALI..S-
33.02 3.74?. 7. .0511 2.21 112.000 '1i::V MUTUAL/J-
34,34 3.430 6. .0562 2.30 112.000 '11:: v MUTUAL/3-
3:1,63 4.107 "' J. ;0003 2.38 112.000 MII:V MI.ITIJAL/.~-

36,94 2.930 6, .0684 2.46 112.000 'ltV MUIUAL/3-
38,?8 2.225 8. .0620 2.55 112.000 ·"'tV MUTUAL/..S-
39,59 ?.025 11. .0669 2.63 112.000 "'tv MUlUAL/..S-
40,90 1. 91A 8. .074A 2. 71 112.000 "'EV MU 1 UALI..S-
42,50 1. 925 5. .0914 ;!.81 112.000 'It v MUTUALI..S-
43,80 1.803 5. .0998 2.89 112.000 -'1EV MlJTUAL/J-
45,11 1. 892 <; • .1213 2.n 112.000 '11::V MUTUAL/3-
46,42 1.940 5. .1431 J,Q':) 112.uou "'Ev MUTUAL/J• 
4 7. 7 3 ,!,,890 5. ;1588 3.U ll;i!,UUU ·"~tV MUTUAL/.~· 

49,05 1.762 5. .1669 3.21 11~.uuu .'11::: v MU I UAL/~i• 
50.J6 1.792 5. .1H92- 3. 29 112.000 '11:: v MIJTUAL/..S-
'H ,68 1. soo ':i. .p4? 3 .. 17 11~.uuo '1E; v M U T U .A(., I.~ • 
53,U1 1. 397 5. .1761 3.45 112.000 '11:: v MUIUAL/J• 
54 •. ~J 1. 203 5. .1625 3.53 112.000 ~tV MUTUAL/..S· 
55,65 1.132 5. .1615 3.61 112.000 .'11:V MUIUAL/3-
;6,98 1·060 5. .1!':178 3.69 112.000 'II: v MUTU~L/..S• 
'58,31 .950 5. .1457 ..S,7h 11 ~ .uuu I'll:: V MU'fUAt.iJ• 
59,64 .704 5. .1102 3.84 112.000 '1E:V MUTUAL/..S• 
60,97 .539 5. .OAS2 ..S.92 112 .ooo '11::V MUTUAL/J• 
62,30 • 446 6 • .0707 4.00 112.000 '11::V MUfUAL/3-
t'l3,62 . 433 8 • .0685 4.07 112.000 "~EV MUTUAL/,i· 
64,95 .520 5. .0817 4.15 112. ooo 'ltV MUIUAL/3-
66,28 .444 6. .0689 4.22 112.000 'ltV MUTUAL/3· 
67,61 • 419 6 • .0641 4.30 11~.uuu 'ltV MU TUAL/J• 
68,93 .327 9. .0493 4.37 112.000 '13V MUTU.AL/.,5-
7U,26 .;?57 5, .0382 4.44 112.000 "'l:.V MUTUAL/.3-
71,58 .349 7. • 0510 4.51 112.000 "'tV MUTUAL/..S-
72,90 .3'10 5. .0560 4.59 112.000 "'tv MUT UAL/3-
75,36 . 611 9. .0851 4.72 1J,2.000 "'t: v MUTUAL/ J-
76.70 . 537 13 • .07::H 4.79 112,000 ~I:V MUTUAL/.S-
78,04 . 415 9 • .0~62 4.&6 112.000 :.lEV MUTUAL/J• 
79,39 .276 12. .0369 4.93 112.000 ~E V MUTUAL/..S-
80,74 .240 13, ,0317 ,.ou 112,ouo .ott: v M!JJ UAL/3• 
82,U9 . 244 10 • .0319 5.07 112. ouu "'E: v MUTUAL/J-
A3, 45 .220 11. .02!!5 !).13 112.000 '1tV MUTUAL/3-
A4,81 .;.>13 1.3. .0275 ~.20 112.000 '1l:V HUTUAL/3-
86,17 • 250' 11. .0331 5.27 11<.000 '1EV MU TI.JAL I:.~-
A7,?3 .~55 12. .0325 5.33 112. DOO "1E:V MUTUAL/,i-
AA,90 .2..S/ 11. .U302 s.o~o U:2.000 111: v t·IUIUAL/6-
90.26 • 254 15 • .0323 5.47 112. ooo '1t:V MUTUAL/3-
91,63 .205 17. .0262 5.53 112.UOO "'tv MUTUAL/ J· 
93,01 .188 2D. .0240 :L 5Y 1i2.000 '1t:V MUTUAL/J· 
94.36 .. 18 () C'Q, ;0::'39 !1.66 112,0QlJ '1~V MUTUAI.,/.5· 
95. /5 . ?13 19 . .0276 5.72 112.000 -'1tV MUI'UAL/3-
97,13 .219 18, .0285 ;).78 112.000 "'I: v MUIUAL/J-
98,Sl .254 16, .0334 5.84 112.000 'lEV MUTUAL/3-
99,88 • 252 16 • .0334 5.9l) 112.000 "'I:: v MU fUAL/3-

1rl1,26 • 384 10 • .0516 5.96 112.000 "'I:V MU TUALI 3-
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U$$U$:1i 1?C<1?C,12Cl12C Q=<-8.!i8,-Y,64l AT I: LAd =117.1 Mt:V 't.UUU:ti'UU:b 

ANGLE SIGMA ERRftlR SIG/SIGR PTRAN 
<DEG-CMl <MA/SR> (%) <INII•f"M) 

16,01 10.647 1'5. .0087 1.15 117.100 '11::: v MUIUAL/.S• 
17,.SO 9,336 17. .0102 1. 23 . 117.10U "1EV MUTUAL/3· 
1!i,?9 11.1.21 10. .0160 1. 31 117.100 '1t:V MUIUAL/.S• 
19,H9 9.194 13. .0171 1. 40 117.100 "11::' v MUTUALI.S• 
?.1.18 9.H33 R • .0?35 1. 49 117.100 "1t:V MUlUAL/.S• 
22.48 5.515 9. .0165 1.57 117.100 ,"11::: v MUTUAL/.S• 
?3. 79 6.643 11. .0?.49 1.66 111.100 ."1t: v MUIUAL/.S• 
25,()9 5.R27 11. .0270 1. 74 117.100 MEV MUTUAL/3-
?.6,40 6.941\ 11. .0396 l.H3 117.100 Mt:V MUTUAL/3• 
2 7. 11 7.651 29. .0534 1.92 117.100 "1EV MUTUAL/.S· 
?.9,02 6.378 10. .0543 2.00 117.100 '1t: v MUTUAL/,i• 
30 •. ~-~ 4.919 9. .0508 2.09 117.100 '1EV MU I UAL/ 3· 
31,b4 4.251 10. .0530 2.17 117.100 .'11::: v MUTUAL/3• 
32,95 3.742 11. .0563 2.26 117.100 "1E:V MU I UALI.S-
34,26 3.717 12. .0671 2.35 11/.tOO '1EV MU IUAL/3-
35,57 4.158 14. .0898 2.43 117.100 '11::V MUTUAL/ 3• 
36,88 2.599 13. .0670 2.52 117.100 ·'lEV MU IUAL/3• 
38,19 ?.752 12. .0843 2.60 117.100 Mt:V MUTUAL/3· 
39,50 1.881 20. .0682 2.6H 117.100 '1t:V MUTUAL/ 3· 
41.11 2. 174 12. .0964 2.7Y 117.100 '1EV MUIUAL/3· 
42,41 ?..?.08 10. .1144 2.87 117.100 "11::: v MUTUAL/3-_ 
43,71 ?.212 7. .1333 2.115 117.100 'It: v MUIUAL/3· 
45,01 2.123 5, .1477 3.04 117.100 'ltV MlJIUAL/3• 
46,31 ? • 3tH 8, .1897 3.12 117. 1o.o "1t: v MUTUAL/3· 
47,62 1. 910 9. .1727 .s. 20 117.100 Mt:V MUTUAL/3· 
48. 9.~ 1.932 8. .1961 3.28 117.100 'MeV MUlUAL/.S• 
50,25 1.985 R, .2236 3 . .S6 117.100 "'t: v MUTUAL/3• 
51,?6 1.490 11. .1840 3.45 111.100. '1t:V MUTUAL/3-
52,81! 1.360 14. .1817 3.53 117.100 "1EV MUlUAL/3• 
54,20 . 973 18, .13'/0 .s. b1 117.100 '1t:V MUTUAL/3· 
<;5;52 . 691 13 • .1041 3.o9 117.100 "11:::V MUTUAL/3• 
<;6,85 . 503 16 • .0789 3. 77 117.100 '1t: v MU 1 UAL/ 3· 
58,17 • 642 14 • .1038 3.8? 117.100 MtV MUTUAL/3-
59,50 . 347 19 • .0573 3.9.S 117.100 '"'t: v MUTUAL/3· 
60,82 .349 20. .0583 4.01 117.100 '1t:ll MUTUAL/ 3-
62,15 .2!i8 £0, .0483 4.08 117.10Ll MEV MUTUAL /·3-
.63. 4 7 .491 17. .0824 4.16 117.100 'lEV MUl UA.L/ 3-
64,79 • 490 19 • .0820 4.24 117.100 '1t:V MUTUAL/3· 
66,12 .583 12. .0966 4.31 117.100 ,'1E: v MU I UAL/3• 
67,44 .633 17. .1038' 4.39 117.100 '1t:V MUTUAL/3• 
68,'55 • 356 7 • .0577 4.45 117.100 "'EV MUTUAL/3· 
69,86 .3(3 7. .0517 4.53 117.100 "1EV MUTLJAL/3· 
71.18 .294 9. .0463 •L60 117.100 '1EV MU 1 UALI.S-
72,51 . 390 8 • .0606 4.68 117.100 ,'1t:V MUTUAL/3-
73,83 .468 12. .0717 4.75 117.100 '11:::V MU I UAL/3• 
75,16 .609 13. .0920 4.82 117.100 'lEV MUTLJAL/3· 
76,')0 .484 7. .0721 4.89 117.100 ·"11:V MU I'UAL/3-
77,84 .3b3 8 • .0534 4.97 117.100 '1t:V MUIUAL/3• 
79,18 .230 12. .0334 5.04 117.100 'ltV MLJTUAL/.S-
R0,'::>2 .174 12. .0251 5.11 117. 100· '1t: v MU IUAL/ 3• 
R1.87 .122 13 •· .0174 ;.18 117.100 '1EV MU T lJAL/ 3-
1!.5. 22 .150 1~. .0212 5 • .!5 117.100 'IE: v MUlUAL/.S• 
R4,58 .132 10. .0186 5.32 117.100 '1t:V MuiLJAL/.1-
85,93 .138 17. .0193 5.311 117.100 Mt:V ~1Ul UALI J· 
A7,;>9 .147 10. .0205 5.4? 117.100 '1t:V MUTUAL/.5-
BB,o5 • 146 18 • .U204 5.52 117.100 '1t:V MU I UAL/3• 
90,01 .154 17. .0214 5.59 117.100 '1E: v MUIUALI.S· 
91.3 7 .152 17. .0211 5.65 117.100 '1E:V MUTUAL/3-
Q2. 74 . 190 12 • .0?.65 ; • 72 111.100 '11:: v MU I UALI :s-
~4.1U .124 £2. .Ui73 5.78 117.100 '1f: v Ml.J I UAL/.i• 



95,47 
96,!;4 

'i>U'Idi$U 

ANGL~ 
cnEG•CM> 

15.'18 
17.'27 
18,?6 
19,8'5 
21.15 
22,44 
?3.74 
,.,,(.11) 
26.3c; 
?7. 10 
?.A, 1~9 
30,28 
31.o;fl 
32.88 
34,18 
35,4CJ 
36,80 
38,10 
39.43 
41.04 
42.33 
4 3. 6-' 
44,93 
46,23 
47.?4 
4!i,tl4 
?0. 16 
'51,47 
'52,1A 
54.10 
'55,42 
'":>6. 141 
58,06 
'59, .HI 
n0,70 
62.03 
63,3? 
~4.67 
65.'i9 
f>7.31 
6iL 42 
ti?,'}4 
71.04 
72,36 
l3,f>R 
7?,01 
76,34 
77,n7 
79,01 
R0,35 
81,/0 
A4,39 
85,74 
87,10 

.11:!J 

.110 
23. 
19, 

42 

.0173 
;0156 

12C<12C.1?.Cl12C y:(-t;,bB,-9.64) 

SIGMA EHRii.!R SIG/SIGR 
( Ml:l/SR l (%) 

11.900 7. .0104 
12.310 9. .0144 

9.691 16, .0150 
7,387 19, .0147 
6.207 8. .015H 
h.h10 10, .0213 
/,IJ't./ 9. .OJ20 
7, 4U~ " . .0310 
7. 385 7. .Ot15!J 
6.427 6. ,()488 
4.98fl ~. .0461 
4.919 6, .0551 
3.286 7. .0445 
3.461 7. .0564 
3,429 7. .0670 
• .L 11'ol ~. . 07-43 
? .179 10, .06U7 
?.309 8. .0764 
:?.240 6. .0878 
?..349 5. .11£4 
2.566 5. .1432. 
2.354 5. .1522 
2.320 5. .17'l7 
1,790 5. .1520 
1. 788 5. .1718 
1. 400 5. .1506 
1.327 5. .1579 
1.053 5, .1370 

.885 6, .1243 

.546 9. .0818 

.49?. 12. • 0777 

.~18 A • .0!151 

.515 9. .OA73 

.442 10. .0765 

.435 15. . 076,3 

.399 9, .0704 
,421 9, ,074? 
. 433 7 • .0764 
.501 7. .OA7R 
.521 8. .0904 
.36':> 9, .06l8 
.259 1 1 .• .04J9 
.190 11. .0319 
• 207 12 • .0343 
.294 9, .04!i2 
• 319 8 • .0516 
• 302 7 • .0482 
.200 8. .0316 
• t54 15 • .0241 
.130 20. .0201 
.078 18. .0120 
.110 15. .0167 
.114 11. .0172 
.132 16, .0198 

AT i:LAd 

PTRAN 
(I .>,jV-FM) 

1.1 b 

1.25 
1.34 
1. 42 
1.:11 
1.60 
lob'} 
1· 77 
1. 06 
1.9~ 
2.04 
~-13 
2.21 
2.30 
2.39 
::!.117 
2.56 
2.65 
2. 73 
2.84 

.2.92 
.L01 
3.09 
3.18 
3.26 
3.34 
.5.43 
3.j1 
3.59 
.5.67 
3.76 
3,~;-q 

3.92 
4.00 
4.0R 
•1. 16 
4.24 
4.J2 
4.40 
4.47 
4.54 
4.()2 
4.61,1 
4.76 
4 •. 84 
4.91 
4.9Q 
5.06 
:L1J 
5.20 
5. 27 
5.42 
5.49 
5.56 

117.100 ~cV MUTUAL/3-
117.1~0 ~tV MUTUAL/3-

=121.6 "ltV :!>U:HU~U:bU 

1n. 6oo '1t:V MLJlUAL/3-
121.600 'ltV MU T UAL/3-
121.600 '11::V MUTUAL/3-
121.600 '1E:V MUTUAL/3-
121.600 '11::V MUTUAL/3-
121.oOO 'lEV MUIUAL/J-
121.60\J 'IIi; I/ MiJTI,IAL/.~-

121.600 '1t: v MUTI.IAL/:~-

1~1.b00 'IE:V MY I l)AL.I·~"' 
1?.1.600 '1cv MU I UAL/3-
121.ooo '1i:;V MU TI..IIIL/.~-
1£1.600 ·"'I::V MUTUAL/3• 
121.600 'ltV MUTUAL/3-
121.oOO 'lEV MUTUAL/3-
121.600 '11:V MUlUAL/3-
121.()U0 "~t:V "'Li I l,iAL/,"'-
121,oOU 'II: v MUTUAL/3• 
121.600 'ltV MUTUAL/3-
121.600 'lt-V MU TUALIJ-
121.600 'ltV MUTUAL/3-
121.600 'II:V MUTUAL/J-
121.600 '11: v MUTUAL/3-
121,oUO 'lEV MUTUAL/3-
121.600 '1EV MOlUAL/.S-
121.600 'lEV MUIUAL/J-
121.600 ~E:V MUTUAL/.~-

121.600 '1E:V MUTUAL/3-
121.600 "lt::V MUIUALJ3-
121.600 '1i: v MUTOAL/J• 
121.600 >IFV MUTUAL/J-
121.600 'IE:V MUTUAL/3-
121.600 '1EV MiJTIJAL/.~-
121.600 "'t: v MUTUAL/:S-
121.600 'It: v MUTUALIJ-
121.600 'lev MV f\JAi./3-
1.21..600 'It:: v MUlUAL/3-
121,~00 'IE: v MUTU,AL/3-
.121.600 'It: v MUlUAL/3-
121.o00 ·'11::: v MUTUAL/3• 
121.600 "E: v MUTUALI.S-
121.600 -lEV MUTUAl/ . .S-
121.600 'IE:V MU'TUAL/J-
l~i.ouo 'ti:: v i'ILJlUAL/J-
121.600 'lt: v MU I UAL/.S-
121.600 ... t: v MUTUALIJ-
1~1.600 'ltV MUTUAL/J-
121.oOO '1 t: v MUTUAL/3-
121.600 '1E:V MU TUALI-~-
121.61.)0 '1t::V MUTUAL/3• 
121.600 '1t:V MUIUALIJ-
121.600 '1E: v MUTUAL/3-
121.600 '1tV MUTUAL/.S-
121.600 'lEV MUTUAL/J-
121.600 '11:: v MUlUAL/3-

~ 
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118,45 .158 11. .0237 :). 6 2 121.600 1-if:V MU T UALI..S-
89,!H • 14 7 12. .0221 5.69 121.600 'lt:V MUlUALI.S-
91.16 .165 12. .0248 , • 76 121.600 'ltV MU TUAL/•J-
92,52 .125 13. .0188 5.82 121.600 'ltV MUIUAL/..S-

$U~un PC< 12C.li!C>l?C lJ=<-A.tH!,-9.t>4) AT tLAij =1~6.1 Mt:V U:td>:HHH.i>~l> 

ANGLE SIGMA Ef<f<0R SIG/SIGR fJT~AN 

<DEG-CM> (MR/SR> (%) ( INV-FM) 

17,24 12.573 8. .01~8 1. 2i' 126,/0U 'II::V MU TUAL/3-
18.53 11.139 7. .018!:1 1.36 126.7UO 'II: v MUIUAL/3-
19,82 9,761 9. .0210 1.45 126.700 'ltV MUTUAL/..S-
?.1.11 7.463 12. .0206 1.54 126.700 'lEV MUTUAL/..S-
22.40 7.221 12. .0252 1. 63 126.100 'ltV MU I UAL/3-
?3. 70 6.412 a. .0280 1. 72 126,700 '11::V MUIUAL/3-
?5,00 8,465 5. .0460 1.81 126,700 'II: v MUTUAL/J-
26.30 7. 977 6, .0535 1.90 126,7U0 'IE: v MUTUALI..S-
?7,65 6.250 6. .0518 1.99 126.700 'II: v MUlUAL/..S-
2H,94 4. ,~65 7. .0440 2.08 126.700 'ltV MUTUAL/..S-
Jo.n 3.601 10. .0440 2. 17 126.700 'lEV "MU TUALI..S-
31.52 3.116 6. .0461 2.26 126.700 '1 t: v MUTUAL/..S-
32,82 3.278 7. .0583 2.35 1~6.700 'lt:V MUTUAL/.5-
34,12 3.42R 5. .0732 2. 4 3 126,700 'IE: v MUIUAL/.3-
35,42 3.2!)0 6. .0830 2. 52• 126.700 loli::V MUI"UAL/3-
36,73 2.539 7. .0772 2.61 126.700 '11::V . MU I UAL/3-
38,03 ?.779 6, .1002 2. 70 126."100 '1t·v MUTUAL/3-
39,34 2.502 II • .1065 2.79 126.700 -lt::v MUTUAL/..S-
40,96 2.464 5. .1279 2.90 126.700 MtV MUTUALI..S-
42,25 2.447 5. .1477 2.98 126.7"00 '11::V MU I UALI ..S-
43,54 2.163 5. .1509 3.07 126, 7-00 -'ltV MUTUAL/3-
44,84 1.660 6. .1329 3.15 126.700 'lEV MUTUAL/..S-
46,14 1.348 5. .1228 3.24 126.700 'II: v MUTi.JAL/3-
47,44 1.329 6, .1363 3.33 126,/QO 'II: v MUIUAL/3-
48. 75 1.079 5-, .1234 3.41 126.100 '11:: v MU I UALI..S-
'50,06 .R92 7. .1125 3.50 126.7'00 'II: v MUT UALI 3-
51,37 .750 7. .1032 3.58 126.700 'II:V MUTUAL/.5-
52,68 .717 9. .1063 3.67 126.700 'ltV MUTUAL/.5-
54,00 .500 9. .0788 3. 75 126.700 'lEV MUlUAL/3-
'55,31 • 408 10 • .0677 3.dJ 126.700 'It: v MU IUAL/3-
56,63 .427 9. .0739 3.92 126.700 'II: v MUTUAL/..S-
57,95 .457 8. .0815 4.00 126.700 'II: v MUTUAL/j-
59,27 ,443 15. ,U1:!07 4.()8 126,700 '1tV MUTUAL/..S-
60,58 .518 12. .095H 4.16 126.700 'lEV MUTUALI..S-
61,90 .429 14, .0800 4.24 126,700 'lEV MUTUAL/3-
63,22 .390 10. .0730 4. 33 126,700 MI:V MUIUAL/3-
fl4,54 .357 10. .0668 4.41 126.700 'ltV MUTUALIJ-
65,85 ,423 7. .0788 4.49 126.700 ~tV MUTUAL/3-
67,17 ,422 R' .0780 4.56 126,700 'It: v MUTUAL/J-
68,27 .296 10. .0544 4.63 126. 700 '1 t: v MUTUAL/3-
69,::)8 .193 13. ,0351 4. 71 126,700 '1t:V MU I UAL/3-
71. 11 .178 5. .0319 4.t!O 126.700 '1t:V MUIUAL/..S-
72.21 .180 12. .0321 4.t!6 126.700 'II: v MUTUAL/..S-
7 ,J. 5~ .175 1 <1. .0307 4.94 126,700 'It v MUILJAL/..S-
74,H5 .215 18. .0375 ~.01 126.700 ·'lEV MUl UAL/..S-
76,18 .210 12, .0362 :,.o9 126•700 'II: v MUTUAL/3-
77,51 .191 12. . 0327 5.16 126.700 '11:: v MUTUALIJ-
78,R4 .120 12, .0203 ;.24 126.700 '1t:V MUTUAL/..S-
A0,18 .082 20, .0138 j.31 126. 700 ·'11::V MUluAL/3-
81,52 ,()60 19. .0100 ~L :sa 126.700 '1t:V MUTUALIJ-
82,tl6 .095 1~. .0157 ~.46 126,/00 'lEI/ MUILJAL/..S-
84,;,>0 .065 2(), ,UlU7 ;.53 126.700 '11::1/ MUl UALIJ-
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~5.?5 .0~9 22. .014? 5.60 126.700 '11::V MlJTUAL/3• 
1:\6,90 .100 16. .0163 5.67 126.700 Mt:V MUTUALI.S· 
RtL 25 .136 18. .0221 5.74 126.700 '1E:V MUTUAL/3• 
A9,60 .12? 18. .0198 5.81 126.700 '1EV MUTUAL/.S• 
90,95 . 120 19 • .0195 5.88 126.700 '1EV MUTUALI.S· 
92,30 .097 24. .0158 5.94 126.700 '1t:V MUTUAL/3· 

'!i$'1i$$UU$$1i 12C<l2C,12Cl12C Q:-7,65 Ar ELA8 = 98.2 MEV $$iiUHUUU 

ANGLE SIGMA EHR0~ SIG/SIGR PTRAN 
<DEG-CMl <MB/SRl (%) (!NV-PI) 

9,90 !l. 820 15, .0007 .69 98.200 11EV Q:•/,65 
12.00 .882 30. .0001 .81 98.200 11EV Q:-7.65 
14,00 1.1327 17. .0006 .93 98,200 '11:: v Q:-7.65 
16,10 ~.78U 10. .0020 1. 06 9f:L ?QO "'t:V 0=-7,65 
18.20 l.li\IIJ 10. ;0016 1.18 llli,2()0 MF.V u;-7.o5 
20,30 .357 20. .0004 1. 31 98.200 '1t::V (;1:-7.65 
7.6,t>O • :ql,l 20. .0016 1.81 91:1. ~ r.w '1t: v Q:-7.65 
30,60 .493 30. ,0031 1.93 98.200 ·-n: v Ul•--1.65 

$UU!Ii$'f.$$$$ 12C<12C.1:?Cl12C (J = -9. 64 AT ELA8 = 98.2 MEV :tiUUUU~U'Ii 

ANGLE SIGMA ERR0R SIG/SIGR PTRAN 
<DEG-CMl .( MBISR l no <INV•FM) 

10.00 23.940 25. .0019 .73 98,200 '1EV Q:-9,64 
12.10 17.115 10, . I 0029 .as 98.200 '11: v :.1=-9. 64" 
14.20 9.135 10. .OOJO .96 98,200 '11:V i.i:-9,64 
16.30 6.1'188 7. ,0038 1.08 913.:wu !11: v :;J:-9. 04 
18,40 7,087 7. .0061 1.20 98,200 '1E: v iJ•-9.64 
20,50 5.890 7. ,0076 1.33 98.200 '11: v J:-9,64 
n.6o 3.696 10, .0069 1.4? S/8,200 '1ev :J:;;-(/,(14 

?4,60 ?.992 11. .0077 1.57 98.200 )'lEV Q:-<,1.64 
26,'/0 r..562 1~. • f.11J9l 1.69 98,2QO '11: v ~=~9.64 
?8,80 1. 669 12. .0080 l.t:H 913. <100 ·'11: v Q:-9.64 
:~o, 'fO . 987 4:3 • .0064 1.911! QR.?.OO "'EV r.!=-9,64 

12C(l2C,12Cl12C EX=14.07 93.8 11EV 

ANGLE SIGMA FRRfiiR PT~AN 
(f)E(j-l:MI (MBISRl (%) ( INV-F"PO 

15.30 5.660 6. loUt! 
17.50 ~.164 8. 1.19 
19.70 3.044 5. 1.30 
21.90 2.155 ., . 1. 41 
?4.10 1.917 5. 1. 53 
')7.4{1 2.162 5. 1.70 
26.40 1.896 s; 1.7'; 
~0.60 1.559 7. 1.87 
J2.60 1.146 5. 1.99 
35.10 1.128 5. 2.11 
,H.50 1.440 6. 2,3!) 
43.90 1.000 5, 2.58 
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48.30 • 66.S 5 . 2.81 
52.80 .646 5. .s. 05 
57.30 .435 5. 3.28 
61.80 . 457 5 . 3.~0 

66.30 ,464 5. 3. 72 

12CC1~C.13Cl11C Ex=o.uo Y.S,B "1E:V . 

ANGLF. SluMA f::f.IR0f.l PTRA:-., 
C[)I:G-CMl CMH/SRl (%) ([NV-FMI 

11.40 2.458 16. .90' 
13. 70 2.008 B. 1.oo 
16.00 1.990 5. 1.11 
18.30 1.330 A. 1..22 
20.60 .841 6. 1 • 3 4 
22.90 .388 8. 1.46 
?.5.20 ,39A 6 • 1.~8 

28.60 • 354 9, 1' 76 
29.80 .256 8. t. 8.3 
32.10 .12Y 18. 1. 95 
~4.40 .088 11. 2.08 
~6.70 • 104 10 • 2.20 
41.30 .065 47; 2.4:, 
46.00 .067 13 . 2.69 
50. 70 • 046 12. ;!,94 
55.40 • 049 . 12 • 3.18 
60.20 .031 14 • 3,4£ 
64.98 • 012 17. 3. 66' 
69.80 .005 27. 3.89 

12C<12G.11Cll.:SC EX=O.OU 93.8 MEV 

ANGLE SiGMA EFIRI!JR PTRAN 
COEG-CMl (MH/SRl (%) ([NII-FMI 

10.40 4,QQR l"i. .~; 

12.50 2.66A 9. ,94 
14.60 1. Q53 9. 1.04 
16.70 1.458 10. 1.14 
18.80 1. 504 5. 1.25 
20.90 .684 7. 1,36 
?2.90 .459 7. 1. 46 
26.10 .419 a. 1. 63 
27.10 ,404 7. 1.68 
?.9.20 .403 10 • 1. 80 
31.30 • 173 9, 1.91 
:~3. 40 • 106 12 • ?.02 
~7.60 .138 22. 2.25 
41.8U .042 19. 2.47 
46.0U ,036 £1. 2.6<; 

50.20 .076 11. 2.91 
54.40 .042 16 . 3.13 
58.60 • 022 14 • 3.34 
62.80 • 017 17. 3.55 
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12C<12C,11C>13C tX=3,76 93.8 ~EV 
13C<3,684,<312>-> + 13C<3.834,(5/2)+) 

ANriLE SIGMA ERR0R PTRAN 
< DEG-Cto'l) <MH/SR> (%) < 1 Nv-no 

11.80 1.917 19. 1.0.3 
14.10 1.522 B • 1.12 
16.50 1. 559 6 • 1.22 
18.90 • 881 ~0. 1.32 
21.20 .69;? 7. 1 • 4 J 
?3.60 .464 7 • 1.54 
26.00 • 436 6 • 1.66 
29.60 • 293 11. 1.84 
30.80 .271 7. 1.90 
33.10 .267 13. 2.01 
35.50 .217 7 • 2.14 
37.90 • 1Y9 7 • 2.26 
42.80 • i.73 19. ?..70 
47.60 .i.o6 11. 2.75 
52.~0 .Ot14 10. 2.99 
?7. 50 .061 13. 3.23 
62.50 .075 9. 3,47 
67.50 .049 8 • 3.71 
72.70 • 036 9, 3.94 

12C<12C.1JC>11C EX=03,76 93.8 f'I~V 

1.3C<3.684,<312>-> + 13C<3.854,(512>•> 

ANGLE SIGMA ERR0R. PTRAN 
<OEG-CM> (MR/S~) (%) (I NV-F'M > 

10.70 2.045 21. ,99 
12.90 1. 24 7 12. 1. 07 
15.00 1.440 10. 1.15 
1. 7. 20 1. 293 9. 1.25 
19.30 .653 9 • 1 • .34 
2.:1..50 • ~06 o. 1 I 4 4 
23.60 .463 7. 1.54 
26.90 .391 y •· 1,7(} 
?.8.00 .342 7 • 1,76 
30.10 • 189 16 • 1,86 
~2.30 • 244 '7 • 1.97 
34,1.10 . 204 8, 2,0R 
38.80 .226 20. 2.30 
43.10 .127 10 • 2.~2 
. 4 7 .. "!(} .()~!~ 1Q, 2,1"1 
51.80 .109 .i.O. 2.95 
?6.20 • 068 i2 • .3.17 
60. f,n .06J f) ' 3,311 
65.00 .070 8. 3,59 

12C<12C,13N>11B EX:O,OO 93.8 MEV 

ANGLE SIGMA ERRklR PTRA,\1 
<OEG-CM> (Mtl/SR> (%) <INV-F'Ml 

11.40 2.586 15. .90 
13.70 1.440 8, 1. 01 
16.00 1.715 6. 1.11 
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18.30 1.238 8 • 1. 23 
20.60 • 660 7 • 1.35 
22.90 . 316 9 . 1.46 
25.20 • 268 8 • 1.59 
2!!.70 • 2 till . 9 • 1. 77 
29.80 • 105 12. 1.83 
-~2.10 .109 19. 1. 95 
.~4. 4!1 .102 9 • 2.08 
.H. 80 . 059 lJ . 2.20 
41.40 . 041 17. :?.45 
46.10 .043 lb. 2. 7 0 
<;0.80 • O.s7 16. 2.Y4 
'55.50 .030 15. 3.18 
60.30 .016 n . 3.43 
70.00 • 004 n. 3.90 

l2C<12C,111:lll3N EX:O.OU 93.8 .'lEV 

ANGLI: Sll>MA F.:RR!IlR PTRAN 
IOEG-CMl IMH/SRl (%) (INV-FMJ 

10.40 4.319 12. • 86 
12.50 2.100 8. ,9') 

14.60 t.770 6. 1. 05. 
1.6.70 1.2')6 9 • 1.15 
18.80 • 981 6 • 1.2:; 
?0.90 • 560 7 • 1.36 
23.00 • 371 7 • 1. 4 7 
26.10 . 351 9 • 1.63 
?.7.20 • 389 7 • 1.611 
29.30 • 255 13. 1.80 
31.40 .175 8 . 1.92 
33.50 • 215 7 • 2.03 
.H. 60 . 069 15 . 2.25 
41.80 • 039 20. 2.47 
46.10 .046 14 . ? • 70 
'50.30 • 059 13 • 2. 92 
54.50 • 042 13. 3.13 
58.70 .019 13 • 3 • ..S5· 
63.00 • 011 19. 3,56 

12C<12C.1H013N E::X=2.2!:1 93.8 Mt::.V 
11R(2,14.!1/2)-l .. 13N(2,366ol1/2)+) 

ANGLE SluMA ERRI!lR PTRAN 
<OEG-CMl <MB/SRl (%) (I NII-FM J 

10.60 . 107 50 • ,94 
12.80 .090 45. 1.03 
14.90 .150 25. 1 .11 
17.00 .112 36. 1. 21 
19.10 .081 25. 1.31 
21.30 .085 18. 1. 41 
?3,40 .077 15. 1.5;1 
26.60 .06?. ?.4. 1.68 
27.70 .051 20. 1. 7 3 
?.9.60 .Q23 57, 1.fH 
31.90 .033 20. 1.95 
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34.10 .019 3'). 2,0b 
38.30 .014 39. 2.28 
42.60 .Q2R 21 • 2.50 
46.90 , 00.3 ijO: 2.72 
51.20 .004 67 • 2,94 
'55.50 • 004 38. 3,15 
59.90 .001 67. 3,37 
()4.20 .005 37. 3.~8 

12C<12C.13Nl11E:l I::::X:2,25 9.3. B MEV 
11R<2.14,(1/2l~) + 13N<2,36b,(1/2l+) 

ANGLF. S!UMA ERRiiW r r 1IA~ 
<DEG-CMl <MB/SR> (%) <I i\JV-FM l 

1 4. on • 091 3? • ~.08 
16.30 .143 19 • 1.18 
., 8. 60 • 073 37. 1. ~tl 
21.00 ,O'.i3 23. 1.40 
23.30 .067 19. 1. 51 
25.70 .049 17. 1. 63 
29.20 .014 43. 1.81 
30.40 .022 2R. 1. 87 
32.70 .017 70. 1.99 
~5 .10 .021 20, 2.11 
3 7. 40 .009 J7. 2.23 
42.20 .015 3?. 2,48 
4 7. 00 .016 25. 2.72 
'56.70 .002 67, 3.21 
61. 60 .00'5 40. 3,45 
71.40 .001 b7. 3,91 

12 C ( 1 Cl C , 11 H ) t .~ N 1:- X;;.~. 53 '13.~ MEV 
13N(3,5Q9,<312>-> • 13N(3,547,(5/2)+) 

ANGl,.E SIGMA ERR~R PTRAN 
<nEG-r.M> <MB/SR> (%) ( li\lv~~Ml 

10.70 2.14() 22. .99 
12.90 1. 46 I I.J, 1,0/ 
!5.00 1. 632 6. 1.1!:; 
17.20 1. 0":15 10. 1. 25 
t9.3() ,791 '1 • 1..54 
21.50 • 500 7. 1,4'1 
?3.60 .4~b 6 • 1.54 
26.90 • 373 9 • 1. 70 
2!J.UO • 339 7 • 1. 76 
30.10 • 276 12. 1. 86 
32.30 .200 7 • 1. 9 7 
~4.40 • 191 8, 2.08 
43.10 .105 11. :?.52 
4 7. 50 .060 14. 2. 7 4 
51.80 .Oijl2 1L 2.95 
'56.20 .087 9. 3. 17 
60.60 .070 b • 3,38 
65.00 • 045 10. 3.')9 
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t2C<1<:!C,13Nl11B E:X:4,44 '!.S.!! MEV 
118<4.444,(~/2)-) 

ANGLE SIGMA I::HRIOR PTRAN 
<OEG-CMl 11'18/SR> (%) (jN\1-F"Ml 

16.70 • OYO 29 • 1.:!5 
19.00 .064 40, 1.35 
23.80 .064 19. 1. ~ 7 
26.20 .031 24. 1,68 
?9.80 .047 25. 1.86 
31.00 ,050 19. 1.92 
33.4() .029 37. 2.03 
~5.90 .022 21 • 2.16 
. ~8. 30 .022 22. 2.28 
43.20 .022 24. 2,52 
48.10 .007 4?. 2. 7 6 
'58.00 .009 25. 3,24 
63.10 .013 20. 3.49 
73.50 .009 17. ~.96 

t2CI12C,14Nl10tl I::X=O,OO ~.S.!! Mt:V 

ANGLE SIGMA Et-IRI:lR. PTRA~ 

<DEG-CM> IM8/SRl (%) (jN\1-F"M) ,. 
14.50 .23A 26 • 1. Od 
17.00 • 215 18. 1.1~ 
19.40 .17A 2fL 1 • .31 
21.80 .14'9 11. 1,43 
?.4.30 .105 16 • 1,55 
?6.70 • 163 50 • 1,68 
30.40 • 09'5 20, 1. d7 
31.60 • lb1 50 • 1. 93 
34.10 .135 17. 2.0b 
36.50 .121 10. 2". 19 
39.00 .105 52. 2.32 
44.00 .076 17 • 2.5t:l 
49.00 • 056 41. 2,!!3 
54.10 .045 27 • 3,09 
'5?.20 • 05'1 !11 • 3.3;; 
64.40 • 041 16. 3.60 

12C<12C,10Hl14N EX:O,OU 93.8 :otE:V 

ANGLE SluMA ERk0R PTRAN 
<DEG-CMl (Mrl/SRl (%) (INII-F"Ml 

12.10 .400 14 . ,98 
14.10 • 2~3 29. 1.06 
16.10 .169 16, 1.15 
18.10 .119 19 • 1.2; 
20.10 • 143 9. 1,34 
22.10 .129 12. 1.44 
?5.20 .156 20. 1.60 
26.20 .144 ~. 1.os 
?8.20 .12~ 12. 1.75 



so 

30.20 • 104 10 • 1. 86 
32.20 • 087 13 • 1. 96 
~6.20 .to:~ .S2. 2.17 
40.30 .1(19 29. 2.38 
44.30 • 096 12 • 2.'59 
48.30 . 080 17 . 2.80 
52.40 . 074 17 .• .3.01 
56.40 • 054 23 • 3,21 
60.40 .083 54. 3.40 

12C<12C.14N)l(J8 E:X=0.72 93.8 MEV' 
109(0.717.1+) 

ANGLE SIGMA EHRidR PTRAI\i 
<DEG-CM> <MH/SR> (%) (JNV-F"11l 

14.60 . 250 25 • 1. iO 
1. 7.10 .221 17. 1. 21 
1?.50 .ool Qf., 1 •• ~~ 

22.00 .066 17. 1.45 
;>4.40 .084 20. 1. 57 
26.90 .029 50, 1. 69 
30.60 .068 23. 1. 88 
.H.80 .047 ?0. l,Y4 
34.30 .030 J4. 2.07 
~6.80 .020 elL .i.'.2u 
39.30 .038 60. 2.33 • 44,30 .029 .so. 2.59 
49.40 • 011 47, 2.85 
54.50 .006 60. :~. 10 
59.70 .012 91. .s.J6 
1'14.90 .014 31. 3,61 

12C<12C.10Al14N EX:0,72 93.8 MEV 
10Rii'l,71.7,1+) 

A•'JGLE SiGMA !::H FHHI PI~AN 

<DEG-CMl <MB/Skl (%) (I NV'-f'M l 

12.10 .cb4 l7. 1. 00 
14.20 • .S<.'O ~., . 1. 09 
16.20 . 220 12. 1.17 
1M.21l .134 1!'1. 1,:u 
20.20 .086 12. 1.36 
~?.30 .0?7 1,8 • 1.46 
25.30 . 057 25. 1. 61 
26.30 .f)l'lf) 14. 1.66 
28.30 .059 19 • 1 • 7 6 
30.40 • 032 16. 1. 87 
~2.40 .034 22. 1. 97 
~6. 40 .089 .S6. 2.18 
40.50 .045 35. 2.39 
44.60 .020 29. :? • 60 
48.60 • 012 40 . 2.81 
48.60 .012 31. 2.81 
52.70 • 006 70 . 3.01 
56.70 .020 21:1. 3.21 
60.80 .021 67. 3.41 
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12C<12C,10Hl14N EX:4,91 YJ,8 Mtv 
14N(4,91,0-,1-l + 14N(5.105,2-l 

ANGLF 
<LJEG-CMl 

10.50 
12.60 
14.70 
16.80 
18.90 
21.00 
?.3.10 
26.20 
27.30 
?.9.40 
31.50 
33.60 
46.20 
50.40 
'54.70 

SIGMA 
<MR/SRl 

.385 

.103 

.233 

. 115 

.on 

.058 

.082 
• 051 
.045 
.075 
.029 
.060 
.027 
.031 
.024 

12C<12C,108l14N 

EHRiilR 
(%) 

43. 
~0. 

17 • 
29. 
27. 
31. 
20 • 
.S5, 
27. 
<!3. 
36. 
32. 
25. 
29. 
36. 

EX:5,69 
141\1(5,69,1 ... ) + 14N(5.83,J-) 

ANGLE SIGMA tHR0H 
<OEG-CMl CMI:l/SRl (%) 

10.60 .597 19. 
12.70 .384 8. 
14.80 .453 12. 
16.90 .324 15, 
19.00 .258 14. 
21.10 .251 12. 
23.20 .214 11. 
26.40 .254 13. 
27.50 •. 181 10. 
29.60 .169 14, 
31.70 .133 11. 
u·.8o • 160 25 • 
38.00 ·,16A 70. 
42.30 .123 19. 
46.60 .08!) 14. 
50.80 .088 ~o. 

55.10 .080 20. 

12C<12C,108l14N EX=6.JO 

PT~AN 

Cll\lv-FMl 

93.8 

1.09 
1.16 
1.23 
1. 31 
1.39 
1.48 
1.57 
1.71 
1. 76 
1.86 
1.96 
2.06 
2.66 
2.86 
3.06 

MEV 

PTRAN 
C!IIIV-FMl 

1.12 
1..19 
1.26 
1 ,J4 
1.42 
1o ~0 · 
t.5(J 
1. 7 3 
1.78 
1.88 
1.97 
2.07 
2.27 
2.47 
2.68 
2.87 
J,07 

93.8 MEV 
141'\1(6,198.1+) + 14N(6,444,3+l. 

ANGLf: SIGMA ERR0H PTRAN 
<DEG-CMl CMB/SRl (%) < I"JV-Ptl 

10.60 .857 19. 1.15 
12.70 .380 8 • 1.21 
14.90 • 437 13 • 1.28 
17.00 • 264 19 • 1.36 
19.10 • 255 14 . 1.44 
21.20 • 209 13. 1.52 
2.S.40 .110 17. 1.61 
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26.50 .151 17. 1.7!:) 
27.60 .105 13. 1.80 
29.70 .100 ~0. 1. 89 
31.90 .099 14. 1.99 
34.00 .126 38. 2,09 
38.30 .094 90, 2.29 
46.80 .043 20. 2.68 
51.10 .058 30. 2.88 
'55.40 .057 28. 3.08 

12C!12C,10BJ14N EX:6,95 93.8 ·'lEV 
14N(7,03,2+J 

ANGLE: S )liMA EfHHlR PHAN 
!fJEG-CMJ !M8/SRJ ( Y. ) (JNV-F"Ml 

10.70 • 159 67 . l.itl 
12.ti0 ,079 25. 1. 24 
1~,on • 11 ~ 2Q. 1 • J1. 
17.10 .150 27, 1.38 
19.20 • 04.~ 40 . 1. 46 
21.40 .580 3o. 1.~5 

?3.50 .026 50, 1. 63 
26.70 .044 34. 1.// 
27.80 . 03~~ 31. 1. 82 
29.90 .046 36. 1. 91 
32.10 . 019 57 • 2.01 
34.20 . 066 90 . 2.10 
42.80 .044 41. 2.50 
51.50 .035 62. 2.90 
?5.80 .027 64, .3. 09 

t2C<12C,108J14N EX=tl.96 93.6 MEV 
14N(8,907,3-J +14N<8.963,5+J + 14N!8,Y7 

ANGLE SIGMA EI-IR0R PTRAN 
<OI:G-CMl !MH/SRJ l%) liNV-~M) 

10.90 1.174 18 . 1. 26 
1.3.10 • ~69 20. 1;33 
15.30 .7!1'1 liL 1,40 
17.40 .690 18. 1. 46 
19.60 .436 1R. 1. 54 
21.80 432 IL 1,f>2 
24.00 ,4/4 11 • 1. 70 
2 7. ;so . 536 12. 1. 84 
~8. 40 .'192 10 • 1,68 
30.60 • 372 11 • 1.97 
32.80 . 39R 11. 2.06 
35.00 .288 10 • 2.1b 
39.40 • 29fl A, :?,35 
43.80 .359 9 . 2.55 
52.70 • 266 7. 2. 94 
57.10 .261 15. 3,13 
61. 61') .171 9 . 3.33 
66.10 • 218 25. 3,52 
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12C<12C,10Bl14N EX:9,6d 9J.6 "'EV 
14N<9.702,1+l 

ANGLF. SIGMA f:RR0R PT~AN 

<DEG-C:Ml <Mt3/SRl 00 (!NII-F"Ml 

11.00 .701 22. 1.31 
13.20 .382 22. 1.37 
15.40 .476 23. 1.43 
17.60 .326 23 • 1.50 
19.60 • 192 31. 1. 57 
22.00 .061 30. 1.65 
24.20 .095 Ji, 1. 7 3 
?.7.50 .118 24. 1. 86 
?.8.60 .133 19, 1.90 
33.00 .·oa9 32. 2.06 
35.30 .08R 47. 2.18 
44.10 .07R 27. 2.56 
48.60 .053 n . 2. 76 
53.10 . 027 41. 2.95 
57.60 .072 64. 3.15 
62.2U .027 35 . 3,34 

. , 



TABLE III 

Excitation function for elastic scatt~ring at 90° c.m. The errors are statistical errors only. 

Ec.m. dcr/dS6a) Error Ec .11. 
dcr/dQa) Error Ec.m. do/dna) Error 

(MeV) mh/sr % (NeV) mh/sr % (MeV) mh/sr % 
-----·-·---

36.565 0.269 5 47.00J 0.241 5 51.900 0.0085 14 
36.975 0.273 5 47.685 0.224 5 51.940 0.0094 14 
37.910 0.389 5 48.695 0.134 7 51.905 0.0085 12 
37.965 0.384 5 49.230 0.088 7 52.675 0.0303 10 
39.095 0.324 5 49.330 0.077 5 53.190 0.0377 10 
39.195 0.299 5 49 .38·5 0.061 6 53.600 0.0624 8 
39.814 0.335 7 49.590 0.060 17 54.730 0.0689 6 
39.816 0.341 5 49.980 0.036 7 54.990 0.0767 5 
40.585 0.239 5 50.25:5 0.016 17 55.350 0.0754 5 
41.150 0.241 5 50.370 0.0046 17 56.480 0.0689 8 
41.925 0.341 5 50. 721J 0.0046 17 57.305 0.0858 8 
42.840 0.443 5 50.790 0.0043 18 58.050 0.0689 8 
43.260 0.413 5 50.875 0.0075 12 58.450 0.0585 9 
43.695 0.384 5 51.03{) 0.0026 20 59.310 0.0481 11 
44 .. 250 0.476 5 51.135 0.0021 25 60.340 0.0429 9 
45.430 0.441 5 51.275 0.0038 17 61.250 0.0312 17 
46 ~ 500 0.317 5 51.575 0.0048 16 

a)The cross sections in this table are a factor of 1.3 larger than those given in ref~ 5 and in the 
ORNL portion of Fig. 1~. rhey hc.ve been so normalized to agree with the values of dcr/dS6 (6 = 90°) 
inferred from the angular distril:utions in Table II. The values given in this table are considered 
the best values for the excitation function. 
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FIG. 1. (a) Schematic diagram of the experimental arrangement used for 
the kinematic-coincidence measurements. 
(b) A typical energy spectrum for one of the apertures; a 
coincidence has been required with the recoil detector (E2). 
The lower spectrum shows those events for which there was no 
coincident particle of the appropriate energy. in the E2 
detector. 
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SPECTROGRAPH 
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' 
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N 
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A high-resolution spectrum taken at Slab = 6° and Elab = 
98.2 MeV with the broad range spectrograph. The resolution 
was 140 keV fwhm for an angular acceptance of '" ~". Note 
the interesting shape of the particle group corresponding to 
P1CritRtinn nf the 2+ State. The n.;;,rrOW peak t'e~ul.tf? from 
detection of the 12c nucleus which was not excited to the 2+ 
state. The broad peak corresponds to detection of the partner 
which was excited and experienced a change in energy and an(;le 
upon ewission of a 4.44-MeV gamma ray. The peak representing 
the mutual excit:at:ion is the superpu~ltluu of two such Doppler­
la·v.-Jened groups. ThP f:''ll'l'"i f"Rti nn nf the ~- a tate ic; observed 
as a sharp group, since only the 12c nucleus which remained 
in its ground state lives to be detected. 
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reaction at Elab = 93.8 MeV and elab = 14°. Excited states 
in l'+N belol'l 9 MeV and in 1 OB below 3. 6 MeV are indicated by 
the arrows to .illustrate the selective nature of the reaction. 
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FIG. 4. The elastic scattering of 12 c by lLc. The appropriate 
ordinate for each angular diotributi.on is obtained by reading 
the cross section for the forward-most angle of each angular 
distribution. The data are tabulated in Table II. 
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FIG. 5. The single excitation of 12c by 12c. See the text for the 
definition of the cross section. The ordinate is obtained 
in the same way .as Fig. 4. The data are tabulated in · 
Table II. 
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a= (-8.86,-9.64) 12C + 12c ELAB MeV) 
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FIG.· 6. The mutual excitation of 12c. by 1 ~~C. See the text for the 
definition of the cross section and a discussion of the 
contribution of the 3- state. The ordinate is obtained as 
in Fig. 4. 
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FIG. 7. Energy~angle plot of the differential cross section for 
elastic scattering. A two-dimensional logarithmic inter­
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function of angle. 



110 

> 100 
Q) 

::!' 

co 
<I 
_J 

l.u 

90 

70 

20 30 40 50 

62 

12c + 12 c 

SINGLE EXCITATION 

60 

Bc.m. {deg) 

70 

ORNL-DWG 77-6654 

80 90 100 

FIG. 8. Same as Fig. 7 except for the single excitation. 
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FIG. 11. A comparison of the angular distributions for elastic and 
inelastic scattering at 98.2 MeV. The cross sections at 
angles ~ 22° c.m. were obtained with the broad range 
spectrograph. See the text for the definition of the. various 
cross sect:f,o~s. 
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and inelastic scattering to representative transfer reactions 
at 93.8 MeV. The two transfer angular distribut-ions shown are 
for the ground state reactions. 
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~ 

,. 

4o-4 

~ .. .. ........ 
&> 

! 
c: 
" ........ 
~ 4o-4 

40° 

40 20 30 40 
Bc.m.(deQ) 

50 60 

69 

400 

•o-4 

400 

70 

• • E*s 9.68 • • • • • • • 

40 20 30 40 50 60 70 
Bc.m.(deQ) 

FIG. 15. The angular distributions for 12c + 12c two nucleon (np) transfer 
at 93.8 MeV. 



"" '"T • 

THIS PAGE 

WAS INTENTIONALLY 

·. LE.FT .BLANK . 



71 

ORNL/TM-5935 
INTERNAL DISTRIBUTION 

1. J. B. Ball 12. s. Raman 

2. F. E. Bertrand 13. M. J. Saltmarsh 

3. J. L. C. Ford 14. G. R. Satchler 

4. c. B. Fulmer 15. D. Shapira 

5. J. Gomez del Campo 16. A. H. Snell 

6. E. E. Gross 17. P. H. Stelson 

7. M. L. Halbert 18-93. R, G. Stokstad 

8. D. c. Hensley 94-95. Central Research Library 

9. J. B. McGrory 96. Document Reference Section 

10. F. E. Obenshain 97-98. Laboratory Records De.partment 

11. F. Plasil 99. Laboratory Records-RC 

EXTERNAL DISTRIBUTION 

100. Research and Technical Support Division, ERDA-ORO 
101-127. Technical Information Center, P. 0. Box 63, Oak Ridge, TN 

37830 




