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eTe”™ - anmihilation has been studied at the electron-posi-

De64-
tron storage ring VEPP-ZIl in the Cc.dl. energy+rangifﬁ*m? Jzﬁ
~1«40 GeV. Cross sections of the reactions e €& ==

KK, s JtIL” have been measured.
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Energy Physics, Paris, 1982.

This work continues a series of papers presenting results
of the experiments on e'e” annihilation into hadrons performed
at the VEPP-2M collider /1/ with the OLYA detector. The C.m.
energy range 0.64-1.40 GeV was scanned with a step approximate-
ly equal to an energy spread in the beam: A (2B) = 0.5 MeV at
2E < 1.0 GeV and A (2E) = 0.66 MeV at 2E > 1.0 GeV. The inte—
grated luminosity in the experiment was 1.46 pb =1, The oLYa
detector has been described elsewhere /2/.

Here we present the results of the measurement of the
@ - meson parameters as well as the data on the electromagne-
tic form factors of pions and kaons in the whole energy range
under study.

1. Reaction e'e” =» co» LT T°

Invegtigation of the reaction e'e¢ ™ =ZMI T° in the regi-
on of the & - megon was performed earlier only at the ACO col=-
lider in Orsay /3-5/. We have investigated the G - meson pro-
perties using the experimental data in the c.m. energy range
760-800 MeV in which the integrated luminosity of 78 nb~' had
been collected.

To study the reaction ete™ST'TA® events with two charged

particles in coordinate chambers and one or two g = quanta in
the gscintillation sandwich have been selected. The following
requirements were imposed on such events: I/ both tracks come
from one point in the interaction region, II/ the sbsolute va-
lue of the azimuthal acollinearity angle ig larger than 6°,
III/ the pulse height in the sandwich of. a quadrant without
tracks exceeds 0.75 of that for the minimum ionizing particle.

Events thus selected were further divided into two groups
according to the trigger type: tracks in opposite quadrants and
tracks in neighbouring quadrants. To suppress the background
for events of the first group additional requirement of the
photon in a shower chamber was imposed. 723 events have been
found in this group.. For events of the second group only sand-
wich trlggerlng was necessaxw'for photon identification. In
this group T65 events ha?e béen ‘selected. In each energy point
the integrated lumincalty was defermined by the number of



Bhabhae events at large angles. To obtain the detection effici-
ency the process ete D T° hag been simulated by Fhe Mﬁnt?
Carlo method /6/, in which the process kinematics, interaction
of the final particles with the detector material as fell asg
radistion of photons by the initial particles (radiative cor-
rections) was taken into account. In the energy ragg%_ﬂggiﬁn
study the detection efficiency Tor the process e e = JL JLJL
was energy independent for our selection criteria snd equal to
(4.3 £ 0.2)%. The accuracy of the efficiency calculation was
determined by the systematical error connected with t?e uncer-
tainty in the cross section of the pion intersction with nu-
clei. The absolute beam energy was caleculated from the energy
scale in the @ -meson region in which the energy calibration
was nerformed by the resonance depolarization method /T7,8/
Heauits of the magnetic measurements as well as experime?tal
data on the long-time stability of the energy were used in the

calculation.

The amplitude of the process under gtudy was parametrized

by the resonance Breit-Wigner formula teking into account radi-

ative corrections in the double logarithmic approximation
/9,10/. In the energy range under study the effect of w-P
interference was small and therefore wasg neglected. Four free
parameters were found in the optimization: mass ip@ﬁﬂﬁﬂth of
the ¢ -meson, peak croags section G;M(W—?JT-JI L") and
the level of uniform background. To obtain & -meson parame-
ters both types of melected events were treated independently
that gave consistent regults. The final data processing uged

all the events (table 1).
The &) -meson parameters found by the maximum likeli-
hood method are:

M, = 782.2 £ 0.4 Mev

rﬂnj 9,8 £ 0.9 MeV

Opecll

ver)= hralm,, /392

Using the relations f'(ﬁ:ﬂﬁ e)= 17t o 9

127 (wsere) (‘*"‘“’mﬂ")
ot rr-gre) . e .
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B(wsee) = (6.4 £ 0.4) 1072
E = 4
[r“""-"-EE = . E:B -— D.p':'l_; Hel

Q‘-“%/“ffﬁ= 22,1 % 1.9

i+

Experimental values of the cross section as well as the
theoretical curve approximating them are shown in Figes 1« Com-
parison of the experiment with the calculation by the X% cri-
terion gives Pf1})= 14%. The obtained values of the w -meson
parameters are consistent with the corresnonding world-avera-
ge values /11/.

2+« Study of the reaction e+c"-¢ KSKl_and

interpretation of the charged and neutral kaon form
factors

Events of the reaction e'e” = KKy pepm- Were detected by
the Olya detector as events with two tracks and one neutral
particle. The decay K »7"Jl7occured in the vacuum chamber of
collider, tracks of charged pions being observed in the coordi-

nate and shower-range systems of the detector.

The position of the K  decay point was determined in the
plene perpendicular to the beam with a good sccuracy (5;w~1mm Yo
In our energy range the mean decay length of a short-lived ka-
on varies from 10 to 26 mm. Therefore events with a distance
from the vertex of charged pions to the beam greater than 6 mm
were gelected. Background events with soft charged particles
(two-photon processes, beam background etc.) were also suppre a-

sed by the requirement that at least one charged particle pene-
trated more than 16 G}cmzo

Long-lived kaons subjected to the inelastic nuclear in-
teraction in the shower-range system were observed by the sig-
nalg from the scintillation counters and spark chambers. Al-
though particle momenta were not measured directly, they could
be reconstructed by the flight directions of‘Jﬁf;FE: Kl end the
total energy. This allowed the selection of the K K, events by
the LTI invarient mass. Such a method of the kinematics re-
construction provided the resolution Om ~ 10 MeV.



Events withfﬁ1~fﬂg51< 20 MeV have been selected. Their
number ¥ is shown in Table 2. Also shown there is the number of
background events Ny determined by two 40 MeV adjacent inter-
vals in the invariant mass spectirum.

The detection efficiency of charged pions as well as the
probability for K; to hit the shower system were calculated by
the Monte Carlo simulation taking into account multiple scatie-
ring, ionization losses, decays and nuclear interaction of pi=-
ons as well as radiation of photons by initial particles (radi-
ative corrections) /6/. However, the simulation of the K; in-
teraction with matter is hampered by the lacﬁﬁaetailed experi-
mental data. Therefore, we have calibrated the Ky detection ef-
ficiency by using experimental events of the qﬁirKEKl lecay.

To describe the energy dependence at higher energies data on
the total cross section O of the Ky interaction with matier
in the energy range 525-615 MeV were used f12/. A poseible 30%
gystematical uncertainty of the efficiency determination is
connected with the extrapolation of the data on Cﬁ_ to the ran-
ge 505-525 and 615-700 MeV. :

The values of the integrated luminosity L., the detection
efficiency & of tTK events, the cross section Oy g, and
the squared absolute values of the form facfor of the neutral
kaon are presented in table Z.

For comparison with theoretical models the joint analyeis
of the data on the form factors of charged and neutral kaons
has been performed. To this end we have used the results of the
measurements of OLYA (this work and ref. 13) for the energy
renge below 1.4 GeV as well as from Orsay /14,15/ and Frascati
/16,17/ in the energy range 1.4-1.85 GeV. For convenience our
date on the charged kaon form factor /13/ are presented in
table 3.

As ghown earlier /13,14/ experimental data are not descri-
bed by the vector dominance model with the P,C-J}q:' megong only
(Pigs. 2,3). Therefore, an isovector resonance 53'(1500} with a
free coupling to KR has been added in consideration. The cont-
ributions of the vector mesons to the kaon form factor were
described by the following formula:

. eg of JFK"'I

F: Zd- gVKK Mf;
K Wl AT

2 i '
h =M, -s-
;e:re A v =S bm\,l{;{S): o is a factor equal to 1 for w ¢
= Lt
ong and +1 for P meson, in the cagevK' and K® respectively
According to the table values of the P, P parameters /11/ and

the relation = el i
oKk ?mxx"@ gwx(SU(B] with ideal mixing):

QPKK 4 9 '
g 0621 fzmg; KK _ 033

e

The fit of the experimental data gave the following valu-
est Mg' = 1.52 £ 0.02 6oV, [pr= 0.37 £ 0.04 GeV, [9pxn /9| -
= 0.12 = 0.01, the relative phase between p'(1600) and 1:;19_

53 meson equals 114° % go, This fit allows the degcription of

the kaon form
afactara up to 1.75 GeV. However, the small valu-

at 2E from 1.75 up to 1.85 GeV
reage the value of J[E t Ao g s g
up to 73 for 41 degrees of freedom.

: The adﬁitinn of one more resonance, an isoscalar one, al-
ows to describe also a rapid decrease of the value of the ka-
on fqrm factors in the energy range 1475-1.85 GeV observed i
Orsay /14,15/. Such a resonance has been detected by the DMIH
group from Orsay via modes ete™ - Ksﬁt M+ and ete™ IV, 4
tg; present time 1t is considered as & candidate to the :
(1650) /18/. The fit shown in Figs. 2,3 uses the fixed val
180° of the phase between \?'(1&00} and P as well as betweenue
D(1650) and P. This fit gave the following results: |

m = -105 t ™ = : 1
k 4 T 0.02 GeV, {;. = 0.33 % 0.04, ]%KF 0.09{ % 0.018,

1= 1,66 £ 0, ' = '
m,, . 0.01 GeV, -'; = 0.20 L 0.04,[?# 0.057 ¥ 0.016,
@'

2
X %= 54 for 39 degrees of freedom.

Our analysis showed that taking into account the contribd
tions of “(1600) ana (- o
. P an (1650) it is possible to describe
_a experimental ﬂata even below 1.4 GeV. These results differ
from the fits made in Refs. 14,18, where only t

he range
1¢4-1.85 GeV has been included. : i



3, Reaction e e —» JL'JL~

Preliminary results on this process for the c.m. energy
range 1060-1400 MeV have been publighed earlier /19/. The main
principles of data processing did not essentially change.

At the first stage of data processing events were selec-
ted with two tracks in coordinate chambers coming out of the
interaction region and being collinear:

o : i
tﬁe[{¥°, |blP[{~5 3 G;ejﬁaa i{
880 430 collinear events have been found.

Events thus selected were divided by the method of corre-
- - ﬂ-’-l‘!"-
lation matrix /20/ into "meson® events (e'e™ = MYWT, JETILT )
and "electron" events (e+e_-+-e+e") using pulse heights from

scintillation sandwiches. Events of the processes e+af+,HJ}*'
and eTe > JLYIL" were separated from each
other by particle ranges in the shower-range system. The total
number of selected events was N(eTe™) = 69T~103, H{}#*}k“) =

= 43-103 and N(TL*Ii7) = 140+10°. Evente of the reaction
ete”™ » KK~ were rejected at the first stage by large ioniza-
tion losses in triggering counters /13/.

Detection efficiencies for all the process under study
were calculated by the detailed Monte Carlo simulation of the
experiment /6/. Radiative corrections were applied according
to Ref. 21.

The main background for efe st events comes from the
process ete” = ete” + e'e”. The contribution of this process
varying from 0.1% at 2E = hlP to 25% at 2E = 1400 MeV was
calculated by the Monte Carlo method and subtracted from the
experimental N(J'7 ). Also subtracted was a small admixture of
the events due to the reactions e’e —» 27+2 T~ NAZ AL ASEE
The value of this admixture was calculated using the results
of our experiment/22/.

Table 4 presents the energy dependence of the number of
e+e‘,f#+)*',51+33- events. Also given are the values of the
pion form factor f EE! . The cited errors of the 7.l values
include both statistical errors and uncertainties due to the

particle geparation.

Analysis of possible gystematical uncertainties in [anz
showed that it is about 4% at 2F = Mp end grows up to 15% at
2E = 2400 MeV.

In Fig. 4 we show the energy dependence of the ratio K of
3 + = T
the number of o events to that of e'e events normali-
zed to the game quantity obtained in QED:

[NCrp)/N ()],
[N (/v (ee)loen

Also shown are the values of K averaged over two energy ranges
(640-1008 and 1060-1400 MeV). Both statistical and systemati-
cal uncertainties are given. Good agreement of the data and

QED confirms the correctness of the chosen data processing pro-
cedure.

Energy dependence of fF%szis presented in Fig. 5. Qur
experimental values are consistent with thosme obtained in pre-
vious experiments of our and other groups /23-26/. Unfortuﬁa—
tely it is impossible to show in one figure all available data.

To determine parameters of the P -meson and P-¢) mixing
data analysis was performed in the narrow region near these
resonauces (640-900 MeV), where one expects the effects not
connected with the @ - and W -mesons to be small, Experimen-
tal values of fFﬁlzwere fitted by the formula

Fpgr= F&5+ EELEAu“ ‘
where F ¢c¢ is the term corresponding to the f -meson calcu-
lated by the Gounaris-Sakurai formula /21/y Ao is the Breit-
~Wigner resonance corresponding to the & -meson emplitude.
The minimization of the likelihood function showed that the
values of parameters vary egsentially (by some statigtical er-
rors) when the considered energy range ls ‘slightly changed
(by £50 MeV). This Tact-indicatbes to the inadequacy of the
¢hosen shape df: pnaff';) . aid ‘experimental dgta. After nume-
rous-trials we ‘decided to.use the following empirical expres—



gion for the pion form factor
Fr:Ffw (1’+6’~5),

L
where b ig a free (and rather small) parameter. Values of the
parameters obtained with this expression depend slightly on
the veriation of the energy range. As & result the followlng
values were obtained:

IH‘EJ = {14?:7 t 215:‘ EI'IE‘?.

Bonee (1.73 £ 0.38)+1072,

Opey= 104°.3 £ 6°.3,
6 —- {1-44 i 0'34)-10-7 Me\"_z-

At 2E > 1000 Me\reﬁxpirimental values of | Fm! zccnsiderablar
(by a factor about 2 e [ -meson ni{gil". One of the pos-
gible explanations is the P'HE:UD}Icontributian_,the existence
of the latter with a decay mode P (1600) cean be congidered
to be reliably confirmed /28/. Fitting of experimental data
taking into account _P' (1600) did not give satisfactory des-
cription of the data. Addition of one more resonance 53 '{‘1200]
with free parsmeters can provide good consgistence of the cur-
ve and experimental data, however this procedure is hardly

well founded.

Another possible effect has been congidered in Ref. 29,
where it had first been noted that the rapid growth of the
cross sections of multihadronic processes at the energy 2E >
1000 MeV can contribute to the pion form factor. In Refs. 30
and 31 expressions for F g taking into account this effect but
neglecting the ‘_PfUBDD} contribution were obtained. We have
fitted our data on F}.; by a simple formula of Ref. 31:

) % h

——

F-J'-Lz F‘Pw ( m2*-5s =oembE

where , [, & are free parameters. This expression with p-
timal values of M, [ ,N well describes experimental data.
However, neglection of the Q'{’IEUD) contribution as well as
the rapid growth of P s at 2E > 1500 MeV( ~ 1!5*-’—} in cont-

10

rast with experimental data also makes this expresgion i i
ciently grounded in the broad energy range. We cancludel:zuffl_
the problem of pion.and kaon form factor descript;.on 4] 'at
further theoretical efforts as a result of which a cor::irzj

del of overlapping resonances can be created taking into
unt their different decay modes. s

" The authors express their profound gratitude to the whole
staff of VEPP-2M for the excellent performance of the accelera-

tor and to I.B.Khriplovi ;
+«B. plovich, G.N.Shestakov and A i -
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Fige 1.

Fig- 2e

Fig- 3.

Figs 4.

Fj.,g- '5-

Figure captions

Experimental values of the cross section of the reac-
tion e"e = JUYJL"JC° The solid line shows the theore-
tical curve, the dashed one gives the level of the
non-resgonance background.

The squared form factor of the neutral kson versus
the total energy ZE:

daghed line - __P,&Jﬁq:' tail;

dashed-dotted line - 9, ,P tail and _Pr{lﬁoﬂl},
golid line - P,w, P tail and P'(1600), P'(1650).

The squared form factor of the charged kson versus
the total energy 2E, designations are identical to
Fig- 2e

Energy dependence of the ratio of the total number of
‘;,L"'ILL' events to that of eTe” events normalized to
the same value obtained in QED.

Energy dependence of [Fﬂ: !3.

Curve 1 shows the prediction of the Gounaris-Sakurai
formula, curve 2 is the calculation taking into acco-
unt P,S’l and 5)" interference with the following pa-
rameters: i

M‘?’ = 1220 MeV, /;;'= 310 MeV,
M‘Prr = 1600 MeV, (P-"= 290 MeV.

14

Table

{

28 , MeV [NGes e L ng” N
762.8 1819 2.23 7
763.8 1525 I.87 10
764.8 1693 2.09 18
765. 8 1579 [.95 9
766. 8 1593 I.97 4
7678 1532 L.90 4
768.8 1535 T.91 I5
769. 8 1534 .92 15
770.8 1608 2,01 I3
7718 1526 L9 20
772.8 1446 I.& I4
773.8 1343 I.69 23
774.8 1342 I.70 27
775.8 1480 .88 40
77648 1387 I.76 48
777.8 1749 2023 58
778.8 T4T4 L.8L 65
779.8 1375 1.76 86
780.8 1532 1.97 95
78L. 8 1303 I.68 106
782.8 1336 I.73 79
783.8 1455 I.88 76

15



% & A
sgo by N e'e L né N(fﬁ'*ﬂ*w )
784,8 T4are 7,83 o
785.8 I418 7,85 5
50,0 1437 .87 =
787.8 1563 2,04 on
788, 8 T4I3 1.8 5o
789, 8 1369 L. 80 43
et 1385 1.83 27
791,'8 I4T0 1,86 38
798 1400 [.85 a0
793.8 1352 I.'80 25
794.8 1665 2,22 29
795, 8 T744 9,33 29
796, 8 I7I3 9,29 19
797.8 I68L 2625 30
798,8 1636 2420 I3
7998 1528 2,19 29
800.8 1590 215 I
80L.8 552 5,10 20
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Table 2
2
=1
ZE, GEV L?hg Et% N Ng GK;KL'“g ] FKO

+4,1 +3.3

T.06-=.I2 97 .28 9 ! 7.0 B eld
«3:6 w269
+3.6 +L.6

I, R2-1.20 126 0,87 5] 2 4,0 1.8
-209 ""1[43
+242 +0,7

[,20-1,28 160 0.76 2 0.5 r.8 0.6
- =6 -0.5
+In3 1'Un'4

[.28=1,40 309  0.66 2 1 0.7 0.2
=0,7 w0a2
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Tuble S
o o D ;
28, eV L,nb" NKKS Gyr=anb . | Fosl
[,0I7 0,44 51,5392 (9.I + 2.00I0° (3.I5 + 0,700
[OI8 0,80 I109.44I0.8 (IL2 <+ 2.0M0° (3.70 4 O.66)0°
I.0I9 0,38 II8.6+IR.I (I9.I + 3,0)02 (6.05 . ﬂﬂge}%ui
.Iﬂoga 0.76 248,04I7.7 (19,9 <+ 2.5)102 (6.05 : o'?s}rai
L.02T 0,45 [16.73I1.0 (I5.4 + 2,390 (4.46 + 0.66)0°
r.,ggz 0.IT 16,03 4.0 (8.0 +2.4)0% (2.24 + 0.68M0°
?0;;3 gbar 49.2% 6.8 (8,0 + L.5M0% (2,18 4 0.40)I0°
I.D;g 2L 27,04 5.0 360 + 78 . (0.9I + 0.20)103
02 0.69 29,9+ 5.5 54 + 4L + 70
L0322 0.6 10.5¢ 3.4 50 + I7 9 + 33
1036  0.84 28,84 5.2 9% 4+ 9 167 + 33
L0400  0.70 ' 254 4.2 8 3+ I7 M+ 9
I.050  I1.23 29.5+ 6.3 57 + I3 7 : }6
1,060  I.59 25.34 &.T 37.7 4 8.1 40,8 f es?
080  3.80 34,9+ 5.8 22,9 ¢ 4.1 TR A
R T e 8,9 + 6.2 5Ly 4.
;niiﬂinié 3I.5 48.6+ 7.0 9.95 + 2,55  5.00 & T éi
J4-I.16 29.5 69.T¢ 9.0 Blseis 2l sl
I.I6-I.I8 29.4 74.6+ 9.0 7,98 + I, i
Ir.fiz.za 35.6  99.3310.0 8.14 ;é.gg ggg fgﬁ
e SR g e 5.16 +00 | T.a0sn.
F.220T.24 362 B3.6% 9.5 5,39 & 0.7 o
1.24-1.26 38,3 83.64 9.5 5.34 I g ;3 ?fgg : g,zs
[.26~1,28 49, I27.44I2.0 6.94 3 0.73  2.07 foﬁfa'
1.28-1.30 45,1  98.8+IL.0 S i 0';2
1.30-I.32 45.8 [16,0419,0 6.50 £ .13 L& fa:';
T,32-1.34 46,0 [04,3+14,0 5.80 4 0,83 - L.57 ¢ 0.0
1.34-1,36 55,4 I34.5+12.0 6.12. + 0,62 .6 : Dhﬁg
1.36~I.38 53.4 I27.8412.0 5,98 + 0,69 | T.58 : Dnm
T,38-1.40 63,0 TdI.0414.0 5,50 + 0.60 rhaf&ﬁ

8

Tabdle 4

i g
JEMN Lab" NEe) Noiw)  N(*m) | Fal
642.6 208 & AT 91+ 15 462+ 46 12.23+0.24
662.6 3.8  AI13 251+ 20  73I+ 91  T4,95:L.87
677.6 10,6 IIOI3 703+ 36 23604117  17,70:0.90
687.6 9.2 933 550+ 48 24734176 2L.643L.56
697.6 87  853[ 500+ 40 25304106  23,95:L.04
207.6 19,5  I86547 II7L+ 74  6035I8I  26,0040,8
7.6 18,6  I7152 974+ 84 6381194 29,38:0.94
®706 20,5 18385 [I364[70 . 79294422 33.65:L.&
737.6 20.3 17640  I047+I38 86864311 37,93+1.40
27,6 20,0 [703T [I733 95  SRI7208  ALII4L.0I
757.6 20.0 6484 953+ 93 9386+190 42 ,57+40.96
me7.6  20.2  I6I67  OI64I45  96I4+R%2 43,78+1,41
7736 3.5 2785 142+ 47 {70+ S0 44 ,5642,59
775.6 37 2918 166+ 46 1788+ 67 44 ,5T1+7,.99
77m.6 4.0 359 I7: 40 881+ 70 43.0511.88
779.6 3.6 2765 168+ 37 [573+ 68 40.5042.01
78L.6 3.6 2809 1568433  F562£ 52  38.424L.58
783.6 3.6 2745 196+ 33  I340+ 65  32.733L.77
785.6 3.8 2867 5[+ 38  [269+ 60  20.38tL.55
787.6 4.0 3025 193+ 4L I367+ 2 30.I3:L73
789.6 307 2808 216+ 31 20L+ 57 28.82+L.53
791.6 2.7 200 57423 908t 44 30,7772
797.6 22,5  I6584 ID22s+II2 60238  27.98:1.01
807.6 20,2 4527  953+104  56404[90  26.I3+0,9T
817.6 22.I I5452  OI0+l29  532[+144  22,8840.65
7.6 26,5 I7376  95L+[40  S3R24I90  20.0630.74
837.6 24,9  I6559  OT4+I09 4509419  I7.6530.50
847.6 24,8 T6072 970+ 40 3784202  I5.0840.8
857.6 25,8 16340 [0%% 39  3448+44  13,3640.57
867.6 27.3 6829 I02I+ 40 3L76+1I9 IT.8540.45
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877.6  26.2 15779 9474 38 25864 .8 10.2240,33
887,6  28.0 D644l I024+ 38 2352+L15 8.86+0.45
897.6  27.9  I5975 007+ 38 2022+ 69 7. 8040,27
S8 (o Bl ) I5421 1026+ 37  I850+ 64 7.35+0.26
9I7.6  24.I  IZIB0 739+ 36 1366+ 7I 6.3240,33
R7.6 25,0 13354 840+ 36 233+ & 5.61+0,38
937.6"1125.9 I3540 843+ 34 109+ 58 4.9040,27
947.6  26.7  [3652 787+ 33 992+ 57 4,384+0,26
97.6  2LI.7 IOBIT 645+ 30 806+ 4I 4,48+0,23
967,68 oo 10945 700+ 30 697+ 42 3.81+0.23
977.6 22,0  I05I8 66+ 29 665+ 35 3.78+0,20
987.6  2I.6  IOID0 589+ 27 536+ 35 3.1640.21
9976  27.3 2485 7494 3r 698+ 35 3.3240,17
1006.6  26.7 II982  7I6+ 30 633+ 34 3.I3+0.77
{067.6 .  I7.3 6814 427+ 22 260+ 20 2.2240,18
I077.6  I5,4 5939 344+ 20 215+ 24 2, IT+0,24
1087.6  16.9 6422 393+ 2I 22T+ I8 2.0040, 17
1097.6 18,7 6207 402+ 22 193+ I8 I, 8140, 17
I107.6 15,9 5776 3354 2D I98+ I8 1.99+0.18
17,5 17,5 6263 4274 22 168+ I8 1.55+0. 17
I127.6 16,9 BO2b a3ny 1 153+ I7 [.4940,18
I137.6  I5.6 = 5347 342+ 20 145+ 16 L5740, 17
FE5206 .2 5085 332+ I9 29+ 16 1.4640, I8
I167.6 15,9 5I7%  3I6+ I9 99+ I4 I,10+0,16
[177.6  14.4 4593 270+ I7 106+ I4 [.32+0.18
e 5530° 35@%+ 20 [32+ 21 [.37+0.22
I197.6 19,2 5880 382+ 2r I8+ L7 [.1440,76
207.6 18,6 56II 355+ 20 I3[+ 22 [.33+0,22
RI7.6  I9.0 5632 339+ I9 75+ I4 0. 7640, 14
227.6 9.4 5627 © 358+ 20 854 I8 0.86+0.18
2376 182 “5I86 320+ I9 115+ I8 1.26+0.20
[247.6 9.9 5568 363430 - 84+ I5

i D-Bﬁiﬂnﬂjﬁ

2
et
QEMeV L b N%) NGip) N(@m) | Frl
S e e S e
- 23.5 6356 + 2 + .
Ef-zig 57,5 73[9 454+ 22 58+ I3 gggﬁ
[287.6 24.8 6472 39T+ 20 7T+ 13 Qs i
297.6 22.I 5687 338+ I9 69+ I5 L
1307.6  24.8 6250  448% 22 774 Ii 0-6940.13
I317.6  22.9 5693 373+ 20 DI+ I4 DT
I327.6 R 5670 336+ IS 47+ T4 Du?g:.[] -
1337.6 24,7 5930 359+ 20 74t 16 e
[347.6 28,6 82,5 438+ 22 AT+ IO e
[357.6 29.3 6805 404+ 2L 5[+ 2 Cioe 10
1367.6  3[.8 7246 453+ 22 33+ 10 2t
1377.6  24.0 5405 338+ I9 29+ 8 USRS
[387.6 30,7 6787 425+ 21 47+ II e
[397.6  35.3 7659  439: 2I 28+ 9 .21+0,
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