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Abstract.

level
The radioactive decay of 2°3Bi is studied. A éeeay scheme is
proposed for 2°3Pb on the basis of Y ray and electron spectra and y-Y
coincidence measurements. The experimental data are compared with

theoretical results obtained in:a three guasi particle epproximation.

RADIOACTIVITY 2%3Bi (from Pb{p.xn}) ;: measured €y IY. .o Yr-cainc,
293py geduced levels, J, W, multipolarities, cc.

4. Introduction

The nuclel surrounding 208pp, and lying only a few nucleons
{€3) away from this doubly magic core, have been and still are intensively
studied from both the thepretical and experimental points of view. On the
other hand, only little experimental wark has been done an the excited
states of 203, although some calculations were proposed for this region
somztime ago 1 to 5]. The relatively long period of 29383, however,
allows precise measurements to be taken, in spite of the complexity of the
observed spectra. The only reasonshly detailed 209py decay scheme, result-
ing from the more or less recent investigations of the desintegration of
203pg (Tyyp= 11.76 h) B1to10) 4o that given by J.B. Cross in ref.B).
But, .because of the lack of information on the transition multipolarities
and of the meny resulting asbiguities for the level spin values, we

decided to try to obtain more complete results on this isotope.

‘On leave of absence from the I.I.S.N., Université libre de Bruxelles,Belgium.
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2. Experimental technigues

28983 radioactive sources are produced by proton irradiatien
of natural lead fragments in the Orsay synchrocyclotron with 73 MeV protons
[p,xn reaction with n=35, B}. An elgctramagnetic separation is then
directly performed en the resulting sample in the laboratory's mass

separator.

2.1. Y ray detection and y-v coincidences

The Y spectra are measured by means of a 30 cm? Ge(lLi) Quartz
et Silice detector (2.7 keVY FWHM and efficiency 8% on the 1.33 MeV Y ray
of ¢°Co). The whole linear detectlion chain is stehilized using, as a
reference, a gencrator pesk (whose stebility 1s better than 107° in 24 h}.

A second Ge(lLi) counter, with the seme characteristics as the
first one, is used for bidimensional Y-y colncidence experiments. The data
are stored in sequence by a convenient hard-ware device on a magnetic tape. l }
The coincidence matrix (2048x2048 channels) is then mede up on a magnztic
disk by an 1BM 370-135.

2.2. Conversion electron measurements

The targets coming out of the mass separator are available for
conversion electron spectra measurements withaut any special treatment,.the
penetration of the bismuth ions in the aluminium foil being negligible. A
3 mm thick Si{Li) detector (2.5 keV FWHM) is used for this purpose.

3. Experimental results

3.1f y-ray energies and intensitles

Several "y spectra have been stored (fig.1) and analysed in-
dependently wvsing the SAMPO camputer program 1?]. when the energy deviation
for the maln y rays in the different spectra is smaller than 0.3 keV, the
sum of these spectra is analysed in detail. All the transitions detected,
with their relative intensities, are listed in table I (the 820.2 keV y-ray
intensity be.ag set equal to 100}.
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3.2. Conversion electr.a data.

The same method as for the Y transitions has been used for the
slectron spactra (fig.2). The lower part of these, baneath 100 keV, is
disturbed mainly by the X ray emission dus to the electronic capture and
thus cannot provide much interesting information., The results ara given in
table II, the normalisation coefficient having heen determined by means of
the 825.2 keV transition, assumed to be & pure M4 12]. In the interests of
clarity, only the transition energies, the measured conversion coefficients
angd the teptative multipolarities are listed in the table, the theorstical

coefficients being those of Hager and Seltzer 13].

3.3. Coincidence data.

Gates were set on a number of transitions, marked by the letter
b in te&ble I, and the corresponding Y coincidence spectra studied. Three
coincidence spectra were plotted in each case, firstly with the gate on
the transition considered, secondly on a "background” some keV higher in ’ ]
energy, and finally the dJifference between these two spectra was celculated.
The table of all the coincidence results being too unwieldy, those
essential for the construction of the level scheme are shown in table III.

Two of these coincidence measurements are given in fig.3a and 3b.

4. Decay scheme

The data thus obtained leads to the decay scheme set out in
flg.4. In most cases, the basic criteria are the coincidence results. When
these are not available, the energy sums must be mutuslly compatible, with-
in the precisions relsted to each of the treonsitions involved. Several weak
transitions could be located in different places : they are drawn in
dotted linss in the level scheme. Some ambiguities can be clarified with

the help of multipolarity values,

About 75 of all the y rays measured could not be included in
the proposed level scheme. Among these, only ten have an intensity of

between 1 and 3%, which makes 1t possible to eompute the log Tt values
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correspending to the established levels. It is very likely that some low
energy transitions occur, below 100 keV (they could, in Fact, be the
explanation for some of the coincidence results) ;5 their main effect
would be to modify slightly the intensity balance.

The low energy levels identified long apo are found once
again E].among which the 126.4 keV, 186.6 keV, 820.2 keV, 825.2 kaV and 1033.7
keV. The bther lewz’s proposed are roughly in agreement with those given
by J.B. Cross, olthough supplementary information due to coineidence and
even more to multipolarity measurements give rise to many discrepancles in
a more detalled approach. Among these, the change in the spin assignment
of the 020:2 keV level (which will be discussed later) should be noted.
~

S. Discussion

The 2°%pb spectrum exhibits three main festures : ]

- in the low energy region, existence of a few levels which can

very easily be interpreted as single guasi-particle states.

- around 1 MeV, & group of levels of negative parity which seem

to be more complex in character.

- at about 2.6 MeV, a rather high density of levels with spins
7/2*, 9/2" and 11/2* whose de-excitation favours the levels around 1 MeV.

Far the low energy levels, the ground state 5/27, the first
excited states 1/2° at 126.4 keV, 3/27 at 155-5‘kEV and 13/2% at 825.2 keV
are single quasi-particle lévels expected at these energies. The various
one quasi-particle‘calculations performed for the odd mass lead isntopes1)2)3]
predict the position of these states in pood agreement with the experimental
values ; these states correspond to independent particle ones identified in
287py. The transition probabilities measured, in 293ph, show the features
dsual]y found for this type of levels : the hindrance factor of the M4
transition is rather small, whereas the p3/2-f5/2 transition belongs to the

group of the forbidden M1 tremsitions.
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When looking at fig.5, it is tempting to explain a number of
lavels, some of them near 1 MeV, by the weak coupling theory, before trying
any more Sophisticated approach. According to that interpretation, the
coupling of each single nucleon state of spin ] with the 2* core of the
neighbouring even isotope should give rise to a multiplet of levals with
all spin wvalues between ]j-Z! 2id 3+2 . The energy distance between the
center &f gravity of this multiplet and the original single stete is roughiy
equal to the first 2' level enmergy in the even isotope. One of the most
important features conterns transition probabilitles. In fact, the model
provides for ; B(E2; j'»j) X B(E2 s 2*+0*%) and B(Mi; j'+j)=0 1in
which J' comes from the coupling of the single nucleon state j with the 2"
state. In the 2°%Pb ground state case, the 5/2° 82* coupling is expected
to give a multiplet with ;hin values 1/2" to 9/2°. It will be possible to
assign only the 9/2° level to this single configuration, es the cther spin
values up to 7/2" and 5/2° respectively can be due to admixtures from the
multiplets generated by the other single particle states 3/27 and 1/27,
close to the ground state and which also couple with the 2* level. This
assignment is justified by the enerpy of the 9/2° level at 895.7 keV,
actually neor to that of the first 2+ level of 2°“Pb (893 kev), and by the
only observed y ray emitted from this state, & pure E2 to the 5/27 ground
state. The 7/ and 5/27 levels at 820.2 keV and 866.5 keV, decaying only

(for the first one) or preferentially by €2 iransitions to the ground state,

‘can be considered mainly as members of the 5/2° 82 multiplet, th&ugh

contributions from the 3/27#2* and 1/2782* disturb their energy end
multipolarity behaviour and they cannot provide a good test. The 3/27 level
at 595.3 keV comes also partly from the 5/2° 82" coupling but it is, in
fact, @ strong admixture of ‘the three components with a resulting decrease
of the level energy: Another rather complex state, the 7/27 level at 1033.7
keV, which de-excitetion leads to the 3/27 end 5/27 levels, might be inter-
preted in a similar way. However, the intensity of the M1 tronsition
7/2°+5/27 suggests the influence of other components. Apart from the 1/27
level, which has.little chance of being populated and thus observed, all
the members of the 5/27 82* multiplet, with a more or less "pure” confi-
guration are identified, but only the 9/27 is guantitatively avellable. A
similar, but lecss disturbed, multiplet should be observed in the coupling
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of the 13/2* state with the 2* core and give the levels 9/2* to 17/2* at
about 1700 keV. In fact, two levels with spins 9/2% at 1547.6 keV and 11/2%
st 1641.5 keV, decaying tnwardé the 13/2% level by quasi pure €2 transi-
tions, are actually found in the decay of 29381 which is unable to populate
the higher spin states of this multiplet. In a recent repcrt from
Stockho?m, the 17/2% level is identified at 1664 keV 14‘, the nucleus
z“Pb'being produced by (a,xn) reaction. The behaviui't uf the levels dis-
cussed abova looks very much like that of the correspcnding ones known in

205ph, a5 con be seen from fig.5.

Microscopic calculations have also been performed, on the
basis of the first five E?ng]e particle states of 2°7Ph, in a three guasi-
particle formalism, using a Tomm-Dancoff {iD3) approximation and s surface
delta interaction with an intensity of D.44. This value describes at one
and the same time : the mass differences, the first one g.p. states in the
odd mass nuclei eand the low energy and low spin states in the even isotopes.
The comparisor betwzen the calculaéed and experimental spectra is shown in
fig.6 and the gereral agreerent can be considered reasonable. The levels
discussed before are found haré slightly too high i1n energy, as happens
for the 2* state of 2°“Pb coming out of a 2 g.p. calculation performed
exactly in the same way (TD2) end with the same interaction.This suggests,
at least, that there is no contradiction between the two interpretations.
In addition, the 3 g.p. treatment predicts a large nurber of other states,
among which a group of positive perity levels 7/2%, 9/2* and 11/2* around
2.2 MeV corresponding mast probebly to those observed expsrimentally et
about 2.6 MeV. However, the comparison between experimentalASnd theoretical
results is difficult in these regions, only the high spin states might be

identified more rasily with those obtained from the computation.

gn_grobabilities.

. The 825.2 keV level half-1ife being known {6.1 sec.), the
reduced transition probability between this level and the 820.2 kaV level
can easily be evaluated. The results obtained by R.E. Doebler et al. 15)
show that the 5.0 keV transition intensity is nearly 8% of the tatal de-

excitation. If the 820.2 keV level has a spin 9/27, the 5.0 keV M2 transi-



39

2.5

20

1.5}

10}

05

-* 2,7 -

e 77,9
———== 79"

e

o
G-01 exp.

203 Pb

.



2
' : - S5 By e
tion leads to the following value B[l“lZ]exp 2.08 10 tzﬂpc] fm® . This
value 1s to be compared with those obtained in the nefighbouring nuclei

where the 13/2" +9/2° transition is well established :

V-':znst 205py 205p, . 207pg

¢ efi
exp 2Mpc

. .
B(M2) ) fm® 2,08 1075 6.71 1072  5.03 1072 1.52

B
F = % A 40°7 3.7 107 2.74 107 8.33 107°
sp 5 .

The Fsp value is ob},ained in. the simple hypothesis of a transition between
single particle states £13/2% and h9/27. The hindrance factor may appear
normal for the last three isotopes, as the hS/2 component of the wave
function of the low energy 9/2° level is very weak. On the other hand,

therc is an unnacountable discrepancy -for 2°%Pb.

The hypothesis of a spin 7/2° for the 820.2 keV level gives,

for an E3 transition :

203Pb ZOSPb
B(E3) e?fm® 3,3 [
exa .
B _
- =B 2.5 107 5 107
sp Bsp

The F__ being calculated this time for an 113/2*+¥7/2" trensition. The

order of magnitude is reasonable and the two values obtained are close.

Yhen the calculstion is performed with the wave functions
resulting from a computation using the TO3 approximation and a surface
‘delta interaction whose intensity G=0.14, one finds :

- 20 6 = = BXp .
B[E3]Tna 14.4 e*fm* and rma Bsp 0.33



The agreement is excellent. Thus it seems that the 820.2 kaV level pro-
pertias are belter explalned if its spin is 72/27,

- E. Conclusion
e

A large amgunt of exﬁﬁlilmental data was anllected on the

decay of 2°3Bi, leading to a cumpiék, i1f not complete, decay scheme for
203ph, Because of the density of experimental levels, it is however
difficult to decide which might be the best theoretical interpretation.

A thres g.p. calculation, using a surface delta interaction with B =
D.14, accounts for most of the observed lovels, but it is interesting

to note that some qi them could equally well be predictad in a weak
coupling description. The study of the levels behaviour in more defi-
cient odd isotopes, produced either by bismuth decay or by (heavy ion,xn}
reactions, would provide a better test of the validity and limits of

theoretical approaches.
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Enorgies ond rolstive intensities of 2°Pb gamma rays*

Table. I,

£, eV T g tew 1| E ke T €, ko) I,
100,47 0.18 4876 0.76 | 816.22% . 135 | H1s1.48 0.47
118,95 0.19 476.98  0.29 : 0 | 115345 oess
126,46 4.7 | .aB3.g1 0.90 | 825.21° ; 48.3 | 1166.86  0.53
136.78 0.84 486.62 0.39 B47-15b 28.7 1176.97 0.37
157.33  0.20 4g0.24  0.37 | 861.22°  0.45 | 1184.3  1.65
166.7  0.28 498,48 2,24 | e68.42°  s.02 | 110816 0.43
165,687 10.5 501.40°  0.63 | 869.21° .67 | 1196.55"  6.81
96,07 0.28 s08.20° .55 | 671.04 p.79 | 1203.08°  s.4n
202,20 0.25 511,00  1.04 | 680.00 0.30 | 1206.17  0.50
212,52 0.2 513487 <3.37 | e96.8s" 441 | 121426 0.75
220.37 0.10 531.21 0.31 904.43 0.72 1223.70 2.46
252.22 0.35 542.77 0.76 905’-7D 0.64 1228.3B 0.74
264,19 17.7 546.97  0.58 | 9811.70 0.75 | 1246007  1.78
271.12 0.8 556.87  D0.55 | 924.54 0.68 | 1253.83°  4.16
265.84  0.28 569.20°  4.11 | s27.88°  0.67 1261.86  0.39
299,34 6.39 580,85 0.43 933‘39b 4,85 1274.24 0.32
306.10 0.0 s95.27" 1,58 | eas.es® 250 | 130329 1.85
311.1 0.22 B18.77 1.21 951.64 0.277 1307.54 0.57
322,04 0.51 521.02 1.9 ( 974.3% 0.26 | 1310.97 0.4z
375.49 0.2 522.93  0.57 | 982,32 0.61 | 133726  1.28
331.29 ‘0.70 626.73 1.20 984.97 1.04 1343.35 0.57
337.66  D0.58 633.e0® 4,49 | 995.13° 0.51 1350.33 0.37
38.72 0.55 647.02  ©.50 | 4800.34%  3.31 | 13s8.1a 0.0
349.13 0.43 651.53 0.15 1006. 88 0.37 1365.50 0.42
375.09  1.20 §57.92  0.75 | 1024.25 0.41 | 1307 122
378.00 06.97 £65.03 0.36 1033i73b 29.8 1374.18 0.36
31,57 4.3 674.78  0.3q | 1043.95°  0.82 1381.27  0.95
392.52b 1.13 697.36 0.54 i0s8.77 0.35- 13L5,81 1.27
405-31b 1.25 704.38 0.48 ‘lﬂsn.ng z.u3 1385,55 1.04
416.13  0.31 719.0° 134 {10700 237 1407.88°  3.19
421.ﬂDh 1.29 722.355 16.1 1D74.7Gh D.97 1409.91 2.40
429.04 D.08 74|].U‘Jb 1.28 1Dﬂ7-75h 1.31 1417.07 0.65
432.54  D.4S 746.45(2)° 3.87 | 1081.73 0.57 | 1421.07  0.85
248,90  0.13 758,01 0.9 [ 1086.62 0.39 | 143101 0.41
452,80  0.33 60.81" 1.3 | 1111.98°  z.42 1436.10  2.15
459.48 0.2 772.28° 0.7 | 1120.24° 2.8 186475 2.07
462.15-. 0.58 779.96  0.39 | 1123.¢3° 4.0z | 1489.20 .46
465,81  0.28 786,15 0.31 | 1143.00 0.35 | 1486.15°  1.83




Tebie I (continued).

B o) I |E kew) 3 g e 1 e mew 1

1506.7¢°  12.4 | 1738.96 Q.86 | 1930.88 0.5 | 2224.78  0.56
1510.43  1.18 | 1742.50  0.85 | 1930347 0.43 | 2270.24  0.11
1536. 46° 25.5 1740.28° 5,39 1951.80 i 0.11 2331.57 1.1

1550.62° 250 | 1772072 1,71 | 1sse.00 0.10 | 236220 0.14
1552.5® 5.0 | 177812 0.14 | 1983,14°  z.08 [2372.31 o0.14
562,51 0,47 | 787,50 ©0.84 | 1€81.03  0.40 | 2426.31  0.67
1576.03  0.45 | 1800.10° 3.1 2000.79°  2.78 | 2522.18  0.10
1576.50  0.13 | 1802.30° 3.1, | 201.38° 5.96 | 2567.42  0.10
1582.00  O.10 | 1812.32  0.27 | 2075.16  0.12 | 2584.22 Q.22
1589,34  0.57 | 1a18.35 1,35, | 2078.23  1.57 | 2650.95  0.08
1se2.66°  3.50 | 184191 1.6 | 208401 0.2 | 2668.30  0.20
1608.38  0.41 | 1087.28°  38.6 | 2113.16  0.33 | 2682.82  0.03
1633.95  2.18 | 1856.49 0,98 | 2118.24  0.59 | 2712.95  0.08
1646.76  0.35 | 1888.02  6.54 | 2144.15  0.78 | 2746.53  D.01
1679.59%  29.6 | 1803.00° 27.6 | 21s8.834 0.13 | 2084.3¢ 0.0z
1716.33 .87 | 1802.17° 115 | 21e1.6a  0.q6 | za4s.aa 0.07
1719.65®  11.5 | 1sz8.16® 378 | 2196.25  0.08

a1
If 121D then DE €D.5keV and —L & 5 %
Y Y T,

“1he accuroty limits on these values are as follows 3




Teble 11

Conversion coefficients and multipolarities

Encrpy (heVl K conversion coafficionts Assumed Enorgy (keV) K convarsion coaffictents Agsumed
LIS . - muitipolaritics L - . multipolnrities
126.46 1.150-1) * 1.1* €2 933.38 2,15(-2] ¢ 0.33 it
135.78 1.33(0) *0.23 HI(+E2) 935.93 4.45(-31 ¢ 7.07 E1
4.18(-1) * 1.67 1000.31 2.96(-3) ¢ 1.56 E1
166.64 1.2310) * 0.12 m 1033.73 1.14[-2) & B.13 me30% €2
2.14(-1) £ 0.2 . 1066.29 €217
202.20 4.58(-1) = 0.77 £2,m? 107012 5:3 (231 £ 1.60 E2 7
252.72 2.55(-1) 2 C.5 Mil+E2) 1411.96 1.0 (-2) £ 0.26 M
264.19 4.4 (-1) % 0.5 H1420% £2 1420.24 1,17(-2) 1 0.8 #
9.9 (-2] ¢ 1.C8 1123.93 1.38(-2) t 0.53 L3l
271,12 1.8 (-1 # 0.54 E2(+M1) 1184.35 6.94{-3) + 2.75 MY, E2
375.08 7.8 (-2] * 1.B RTeE2) 1120.55 4,01(-3) ¢ 0.9¢ €2
376.00 2.0 (+1) ¢ 0.4 L] 1203.05 7,98(-3] ¢ 1.57 n
. 381.57 1.521-1) £ 0.3 m < | 1723.70 2.781-3) 2 1.15 E1, E2
2,52 1.22(-1)  0.23 m 1245.07 7.150-3) ¢ % m
405.31 1.32(-1) 2 0.2 m 1253.63 6.71(-3) 2 3.15 m . E2?
421.80 4.6 (-2) = D.5 €2 163540 3.6 -2 £ 2 €2
aB2.15 9.5 (-2) ¢ 2.¢ Ht 15D6.70 1.05(-3} 2 0.33 3
465. 81 9.45(-2) * 1.8 nt 153G. 46 4.06(-3) £ 0.7 "
468,75 8.4 (-2) = 1.€ m 1550. 62|
498. 43 7.7 (-2) 4 b.81 m 1552.55 7.360-4) 2 4.8 €12
513.48 1.360-2) * 0.3 EAL ) 1592.65 3.11(-3) 2 0.8 m , E2
S48, 57 8.25(-2] % 2.1 m 1679.59 7.3 (-4) ¢ 1,15 €1
569.29 6.77(-2) * 0.67 ] 1719.65 6.75(-4) ¢ 2.38 €1
530,85 6.90(-2) * 2.9 m 1748.48 3.36(-4) ¢+ 1.72 e10em2)
595.27 1.81(-2) £ 2.9 [=] 1787.60 §.79(-3) + 2,02 m 2
€26.73 2.9 (-2) ¢ 0.8 €204t141 1auu‘1ol .64L-a] ¢ 2.5 E17?
533.60 2.01(-2) ¢ 0.45 €2(+m: 1802.30 E11?
719.03 2.6 (-2 ¢ 0.81 MED) 1847.28 5.33(~4] : 0.88 3]
728.39 8.77(~3] £ 1.4 €2 188B.02 1.46(-3] ¢ 0.2 €2
74D.007 1.39(-2) £ 0.69 E2 1883.00 5.56(-4) t 0.94 4]
746.45(2) 2.210-2) * 0,48 M+ED)? 1928.16 1.310-3) + 0,38 E2(M17)
816,37 8 (-31 % 1.0 £2 1383.14 1.550-2) ¢ 0.65 €2
820.23 8.3 (-3 = 0.9 E2 1991.03 1.99(-3) & 1.25 €2, m
847.18 7.03(-3) # .56 =] 2000.7% 4.50(-4) ¢ 2.34 1
856.47 7.450-3) £ 1.59 4] 2011.39 5.180-4) ¢ 1.44 E1
855.2068{2) 5.821-2) ¢ A7 EY
436, 85 7.5 1-3) £ 0.9 €2




Toble 111

Results of aoms coincidence studies

e energy [(keV!

Y reys‘inufbd coincidence spectrum  (keV}

381,67

421.80
498.49
513.460

569.29

633.80
722.39
746.45
766,81
816.32
861.22
859. 21
833.39
935,99
1068.29
1074.76
1188.55
1496.15

1550.62
1552.55

1679.59

186,84 - 569,28 ~ 595.27 -~ 719.03 - 722.39~ ?‘46.05' 746.45 - 768.84 - 816.32 - 847,18 - 866.47 -
B69.21~ 096.65 - 932.39 - 935.99 - 1033.73 - 1087.75 - 1436.40 - 1496.15 - 716,33 - 1802.30,

186.€4 - 569,28 - 953. 39 - 835,99 ~ 1198.55 - 1438.10 - 1716,33 - 1802, 30.
186. 54 - 569.29 - 933,29 - 935.39 - 1438. 10 - 1716.33 ~ 1802. 30,
186.64~ 508,20 - £33.80 - 847.18 - 896.85 - 1033.73 - 1120.24.

186.64 ~ 295.84 - 381,57 - 421,80 - 458.75 - 498,49 - 595,27 - 768.81 - 847,18 - 866.47 - 863.21 -
933. 35 ~ 935.99 ~ 1087.75 - 1496, 15 - 1802.30.

486.54 ~ 1000.31 - 033,73,

?
381.67 - 501.40 - 924.54 - 995,13 - 1058.77 - 1120.24 ~ 11066. 86 - 1246.07.
186.64 - 361,67 - 406.31 - 618.77 - 816.32 - 869.21 ~ 1436, 10 - 1841.91%,
186.64 - 381.67 - 568.25 - 847,18 - 1033.75 - 1068.28.
392,52 - 406.31 - 542,77 - 618.77 - 74b.45 - 1111.96- 1153, 45.
186.54 - B47.18 ~ 896,85 - 1033.73.
186.64 ~ 381.67 - 421.80 - 508.20 - 569.28 - 746.45 - 933,35 - 1068.29
381.67 - 421,60 - 438,49 - 568.29 ~ 86G9.21 - 1068.29 - 1438.10 - 1679.59 - 1719.65.
381.67 ~ 421.80 - 436.43 - 563,29 - 740.08 - 866.47 - 1068.28.
866-47 ~ 869,21 - 933.39 - 935.99 - 180G2.3C.
4B6.6G4 ~ 847.18 - 1033.73 - 1592.66.
212.52 - 984.77 - 1370.07 ~ 1421.07 - 1469, 20,
186.64 - 220.37 - 264.19 - 381.69 - 569.29 - 1070.12.

166.64 = 264.19 - £96.85 - 1203.05.

126.48 - 136.78 - 186.64 - 406,31 - 847.18 - 896.85 - 904.13 ~ §33.38 ~ 1033.78.




