


. Cross sectlons of Th U 1sotopes wath N~126 in- heavy—ron fusron reactrons
-~ shell correctlon energy values to_the- ground states of these 1sotopes ‘are large and &

’ ‘the calculated values obtamed from the statlstrca.l ‘model of the compound nucleus

There are several reasons that mal\e 1nterest1ng the 1nvest1gat10n of the productron

The

‘comparable to their llquxd drop ﬁsslon barrlers TlllS 1s a good reason to, assume that
the comparrson of the experlmental Ccross sectrons for xn, pxn ; and axn reactrons wrth'

de—excrtatlon will’ enable one to see the 1nﬂuence ‘of shell effects on’ the compound

nucleus ﬁssron probablhty Wl’llCh "m turn,’ governs the productron cross sections of.

.evapo:atlon resldues A correct understandlng of the role of the shell effects in, hrghly

;:f"ﬁs51le excrted nucle1 1s 1mportant for. ‘the- consrderatron of the compound nucleus
: survrval probablhty, especrally in: the trans fermrum reglon However the presently
avarlable experlmental data allowr only amblguous 1nterpretat10ns depcndrng onthe: :
”physlcal prrncrples employed by drfl'erent’ models. For. example the analysrs of thc

| cross sectlons obtamed for N~126 Th 1sotopes produced!as a result of the neutron

evaporatlon from the Th compound nucler formed in heaVy 1on fusron reactions:led;
*“the authors of Refs 115 2] to the conclumon that m exc1ted nuclelathe shell effects
; drsappear steeply
. ‘authors. lntroduced & reduced’ value, D=6 MeV for the dampmg constant” of the
shell eﬂ'ects in exc1ted compound nucler (see formula. (1) below) One’ should compare
: thls value of the -"damping constant” w1th the valde of D=18.5 MeV that had been
o deduced earher by Ignatyuk (3, 4]
. 'some Journal papers “even. though such-a’ small value of D is inconsistent” ‘with th,

\:to the conclusion. that a good agreement betwcen the- experrmental data and the -
: statistical: model calculatlons can be: achleved by: adoptrng lgnatyuk’ ”standard”‘ L

“To’ quantltatrvely reproduce the 'Cross sections 1nvolved these

Ihe 1dea of Refs. {1 2} gamed acceptance in.

experlmental data obtalned for nuclei that are close to” the hne of stabrhty and w1th

- the ‘standard treatment of the: problexn of the fadmg away of‘the. shell’ effects in' "
- the mrclear level densrty w1th the mcreasmg excrtatron energy (see for example Ref
A Soon after the pubhcatron of papers [1 2] t was shown in Ref [5] that a possrble f, SR

alternatlve explanatron of the small. productron cross sectlons obtarned for the neut

tron deﬁcrent 1sotopes of I‘h w1th N~1\26 could be an increase in the relatrve fission -

‘ probablhty as'the consequence of a consrderable enhancement in the rotatronal level

density, which is the feature of hrghly deformed nuclear saddle point conﬁguratlons

: typrcal of these nucler Another explanatron was grven ins Ref> [6],»where we ana- j
" lyzed the productron cross sect,]ons ‘of the neutron deﬁcrent 1sotopes of Ac Ra and Frob o

with N~~126 formed as'a’ result of heavy -lon fusion- evaporatlon reactions and ¢ came.-

prescrlptlon[3 4]. The only condrtlou that allowed us to “achieve this agreement was-

that we had reduced ‘the: hquld drop fission barriérs of compound nuclei .by 30% S
as compared to the barriers predrcted by the n\odel of the rotatxng charged hquxd s

drop developed by Cohen, Plasil and’ Swrateckr (CPS) (7] Soon .after this, the néw-. .’

J~exper1ments [8 9] showed that the need for the reductron of the CPS llqurd drop\‘

o

fission barrrers by 30-40% has an, universal character and can be considered as’the
condition'for obtaining correct calculated cross sections for the neutron deficient iso-
topes situated in a wide region extending from Bi to U. Also; this barrier reduction
factor appeared to be nearly invariable both for nuclei that’ show- remarkable shell
eﬂ'ects and-for nuclei ‘where these shell effects are vanishing. Only in ‘the very nar-
row region: of the neutron numbers 122 < N < 128 the reduction factor required for -
the best fits to'the experrmental cross sections occurred to be lower by.yet ~10%.

Tt appears 't6 us that this observatlon is'an indication that Ignatyuk’s ?standard”
‘prescrlptlon used in Refs."

‘(6 8, 9] is a good-first order approximation.  However,
further 1nvestrgat10ns are. necessary to additionally improve our insight into the role
of shell effects in the: survrval probability of heavy, fissile compound nuclei.

! The surprlsmgly high’ ratlos of the cross sections of axn ‘and 'xn evaporatlon reac-

tions (Cozn/ a,n) obtarned in ‘the’ narrow reglon of the nuclei located near the proton'

number Z=92 ‘and neutron- nurnber N=126 make another interesting peculiarity of
the heavy-ion’ ‘fusion-evaporation ‘reactions dlscussed here:: Statlstlcal model calcu-
latrons fail to reproduce.these large ratios [10]. EER S N DT
Takmg into-account all these consrderatlons, we carried out new’ expenments
aimed at the measurement of the cross sections for the xn; pxn and axn:evaporation
réactions’ that ‘take place at ‘the bombardments of a- 208 Pp target with beams of 2?Ne

; 1ons of different energy varying between 100 °and 155 MeV. The'new. data 6btained

m these experrments together with- the data on’ the’ formation cross:sections.of the
neutron deficient isotopes of U, Pa, Th' obtamed for the reactions 2° 22N ¢ 4208 P and

‘27Al 197 Au (11,12, 13, 14}, allowed us to closely follow the cross ‘section variations
'occurrmg in'the Th-U reglon at the transltlon from'the’ evaporatlon residues having

neutron numbers’ between N=134" and N=124:"An analysis ‘of: these experimental
data and ‘their comparrson with the calculatrons performed with ‘the:employment
of the statlstlcal model of the compound nucleus de-excrtatlon make the subj Ject of

,thrspaper"'; S AR s e

results

V'The experlments were performed with the use of the ”Ne beam of the U-400 cy- _
:clotron (JINR, Dubna) The #?Ne bearns with an mltlal energy of 130 and 160 MeV

had the mtenslty of 2 x 10ll -1, on the average "The bearn energy was varied in
,,'steps of 3- -6. MeV us1ng alummlum and t1tan1um degraders In each experlment the

prolectlle energy was determmed by measunng the energy of ions scattered elas-

_tically at.30° from' a 250 pg/cm gold foil (or from the ta.rget matenal) The Si
idetectors used in these measurements ‘were ‘calibrated with standard a sources.” A
rotating target of enriched 208 pp, was used in the experlments The thickness of the

'target fa.brlca.ted of metallic Iead evaporated onto a 6 K Al f01l and contalnlng 99%~

of the 298P isotope made 400 + 150 pg/em?.
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.The nuclel formed asa result of the complete fusxon reactions were separated from -
the products of the other reactions and from the projectiles with the. VASSILISSA
kinematic separator [15]. This three-stage electrostatic separator delivered to its

focal plane the nuclei which had been emitted from the target in the beam direction "

within a solid a.ngle of 15 msr, and had an electric rigidity fitting the chosen band
of a width of +10%. meg to the short flight time of the recoil nuclei from the

target to the separator focal plane; the separator, prov1ded a high eﬂicrency for the -

registration of the short- lived reaction products, beginning with a minimum life time
of about 1 ps. The eﬂicrency of the separator, measured for the evaporation resxdues
produced in the ca.hbratron reaction of 22Ne+"%* W (240 p2/cm?), made 3.5 +05 %
the for xn and pxn reaction products. Taking into account the dlfference between
_the target thicknesses (for Pb and W), we estimated the separatlon eﬂicxency for
the lead ‘target to be 2 2 0.4%. ‘For the products of the axn. reactions we took
- the sepa.ratlon efﬁcrency reduced by a factor of 6.. This reductlon factor had been :
‘deduced earlier for the reaction 22Ne +'%7 Au [6]. , Lo
The recoil nuclei arriving at the separator focal plane and thelr a decays were
.recorded with a detector array [16] involving two timing detectors and an elght-

strip Si detector "The recoils passed first .through the two wide aperture (dlameter' ’

of 90 mm) timing detectors (provrdlng the measurement of thelr veloc1ty over. a

" path of 40 .cm: with' a time resolution.of 0.5 ns) a.nd after that, were 1mplanted

into the Si strip detector having an area of 60x60 mm? where the1r energy signals
were obtamed “The energy resolutlon of the Si strip” detector made ~15° keV. for :
the a partlcles emitted by the recoil nuclei 1mplanted in the detector surface "This
detector was calibrated with the use.of a 226Ra a source, and a more precise cal-
ibration was accomphshed by makmg use of the 1mplanted a—decaymg nucle1 that
- had been produced in the reactions of; 22N e ions on targets of W, Os. and Pt All
the events correspondmg to the detectxon of recoil nuclel or. a decays were stored in
- the computer memory together with the event time glven with a precrsron of 1ps.
The time-amplitude correlation analysis of the stored events allowed one to see the
a-decay chains and 1dent1fy the mother nuclei by their known a-decaying daughters.
“The time correlatlons between the signals of the evaporatlon residues (ER) and the
L« decays of the mother and daughter nuclei, ER- amothc, — ad,,,,ghm, provxded the
estimations of the half-lives of the mother nuclei. -
- The principal a-decay characteristics of the neutron deficient 1sotopes of 223-228y
- were reported earlier (see Refs. [11, 12, 11, 18]) M0st of the characteristics that
- have been obtained i in the present work are in a good agreement w1th the earlier .
-data. Differences were obtamed only for the half-lives of 28y and 257y, The half-life
“of 225U estimated in the present work makes 60 10 ms, and this is in agreement
with the average of the values reported in Refs. [11 17, 18] The relative intensities
of the 7.87 and 7.83 MeV a-transitions of 235(/ are found to be; respectlvely, 84 +
5 % and 16 +'5 %, which is in agreement with the values reported in Ref.[18].
The half-life of the 233y isotope, which had been derived from the analysis of 35
ER—amother — ada,,ght,,— a correlatlons made 55+ 10 ps ThlS is about-three trmes )

longer than the value of U given in Ref. [12].- We believe that the new value for
this half-life is more reliable as the body of data collected in the present work is
con51derably larger than that in Ref. [12].- ‘

1In-our experiments the statistical errors of the mea.sured yields of the reaction
products made in +(15 — 20)% and (5 — 10) %, respectlvely, for U-Pa and Th
isotopes. In the case of Th'isotopes these errors orlgmated mainly from the smooth
background underlying the o peaks of interest. Taking'into consideration the other:
sources of errors:(the limited precision of the recoil‘separation efficiency, the target
thickness, and the’beamintensity’ ) we estimated the total errors of:the obtained
cross sections to be'+:50 %.: The errors of the deduced relatlve values of cross sectlons
are smaller by a‘factor of 2-3iisiin e L o

T dopaiye

Table L. Cross sectlons for the evaporatlon products obtalned in the 22Ne-{—"’OBPb
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The Cross; sectlon values of the xn, pxn and axn evaporatlon reactlons obta.med'“
for the: compound nuclei of 20U in. the excitation energy region. of 30-80- MeV are
given in: Table;1.: The excitation energies.of. ‘the compound nucle1 were: calculated
using the xperlmental nuclear mass tables [19] i

To’ analyze the experlmental data, we used the HIVAP code [20], Wthh provrdes the
calculation of the production cross sections of heavy~10n ‘fusion’ evaporatlon res1dues-~
using the framework of the statistical model of the «compound nucleus de-excitation.-
The compound nucleus level: den51ty was calculated usmg the well kr‘ow*r Ferml—v
- ga.s formula (neglectlng the effects of collectlve enhancement) The shell effects ln

1The intensity of the beam passmg through the target was measured w1th a Fara.day cup (see '
details in R,ef [15]) e : ;
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the level dens1ty were treated with the usé of Ignatyuk’s prescrlptlon [4] ta.kmg the

nuclear level dens1ty parameter a, in the form

rau(E)—au(1+(l—ezp( E'/D))AW (A z)/E*)"M'L' - 0

where E"‘rs the compound nucleus excltatlon energy, @, the asymptotlcal value
“of the'level density parameter that the nucleus reaches at high' excitation, when’
the shell effects vanish essentially to zero; D=18.5,-MeV ‘the shell effect” damplng,
constant; and A,(A4, Z), the shell correction to the mass: of the nucleus that. is-

formed after the evaporation: of particle v (v stands for a ‘neutron, “proton,. or. «
pa.rtrcle) For the fission channel of the compound nucleus we took the level density
parameter as to be equal to &, and a.ssumed it to be mdependent of the excitation
_energy (@y = @, for the whole ra.nge ofE*). - In other:words, ‘we chose the ratio
‘ﬂf/ﬂ,, =1. The experimental arguments for this choxce of af/a,, had been discussed
in, deta.lls in our earlier paper [8]. In our: calcula.tlons we also assumed. that the
‘evaporatron of one pa.rtxcle -a neutron, proton ora. pa.rtlcle = results on. average
_in.the reductlon in ‘the compound nucleus: a.ngular momentum by lﬁ 271 and 3h,
respectlvely In the ca.lcula.tlons the experimental neutron, proton, a.nd a- pa.rtlcle
binding energies were ‘used takmg into account the corrections for the pairing effect.

. The total value of the ﬁss1on barrier was calculated as the sum’ of the llquld drop
“and shell eﬂ'ect components - i

27 B,(z)_CB,LD(z)+BS'~ff'

The hquld drop ba.rrler (BILD ) was calcula.ted us1ng the CPS model [7] The shell
effect component of the fission barrier (Bf"e”) was taken to be equal to the d1ﬂerence
: between the liquid-drop [21] and the: experlmental [19] mass of the nucleus ie.
we took' this barrier component equal to the absolute va.lue of the shell correctlon
AW, (A, Z) that stands in (1): Coefficient C'in (2), Le.” thescaling: parameter to
the liquid-drop fission barrier, was the only pa.rameter used for ﬁttmg ‘the'results of

the HIVAP calculations to the experimental data for the cross section va.lues ati the‘

maxima of the excitation curves obtained for different reaction’ channels: ' SR

Though we analyzed every one of the three- types of the compound nucleus de-
excitation channels the xn, pxn and axn eva.poratlon main attention was given to
. the neutron evaporation channels. The reason was that the la.rgest variations of the

maximum’ cross section values ha.d .been obtained for. these reaction channels, and '
therefore the experrmental errors 1n these cross sectlons played the lea.st ro]e 1n the

s

da.ta. analysis.

" The solid squa.res m Frg 1 show the experlmental da.ta that had been obta.medv

for the maximum productlon cross sections of different uranlum 1sotopes resultmg

from the xn evaporation reactions of the bomba.rdlng ions of 22Ne and’ 27/ll ‘The

data for the reactions 22Ne +2°8. Pb and 27 Al +'9% Au-obtained earlier in Rels. [11,
12,13, 14] are presented in Fig. 1 together with the experimental data of the present
work (it can be seen that the experimental errors of the maximum production cross

s

6

sections obtained for 280 and 2*°U are slightly larger ‘than it was speclﬁed above,

~and make’ (+150) %)." The dlﬂerent lines in ‘Fig. 1 show the HIVAP calculations,
‘which will be:discussed below. The llquld drop and- shell effect’ components of the

fission -barriers that were. used in these calculatlons are shown in Flgs 2(a b)
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'Flg 1. Experlmental and calculated values of the maxxmum productlon cross sectlons
of xn- reactlons See text, for detalls » :

" The dash-dotted line in Flg 1 (curve 1) denotes the results of the calculatlons

.ma.de with the use of the approach just outlined above.’ The. value of coefﬁclent C
- in’ (2) giving the best fit to the data proved to be C=0.65." The similar values ‘of

this scaling parameter C-were mostly deduced as a result of ﬁttmg the productlon'
cross sections measured in the wide region of neutron deﬁc1ent nuclei extendmg from
lead to uranium, 8, 9] However as one can see in Fig.. 1, curve 1, shows a proper
a.greement w1th the experlmenta.l cross sections only for the uranjum'isotopes with ;
130 <NV, < 134. 'The ca.lculated Cross sectlons for 218 219U (N 126,127) .are '10-20 :
trmes hrgher than the experlmenta.l ones., To reconcrle the results of the calculatlonsj
Curve 3 in: Flg 1 shows the results of such ¢ calcula.tlons done w1th C 0. 45 Ap-,,
»pa.rently, w1th this value of parameter 'C one is unable to reproduce the productlon
cross sectlons of hea.vrer U isotopes.



. We also tested the sensitivity of these calculations to:the possible errors in the
'va.lues of the “shell effect correctlons ‘to the nuclear ground state masses. For this
'purpose, we 1ncreased (decreased) the va.lues of /AW, (A, Z) in. formulae- (1) :and
(2) by 30 %. 51mu]ta.neous]y for all the nuclei 1nvolved into the evaporation cascade.
This variation corresponds to about +0.8 MeV cha.nges in the absolute values of
the shell corrections to-the ground state masses of the nuc]e1 formed in the later
stages of the evaporation.cascades. Curve.2 in Fig. 1 shows the results of the
calculations .done with the values of AW,(A,Z) reduced by 30%. It is evident
that even such a strong variation of the shell corrections results only in relatively

weak changes in the calculated productlon cross sections (these changes made, at.

most, a factor of 2-3). This means that the failure to explain the low cross sections
obtained for 2'#29U in this way cannot be due to lack of the knowledge of the shell

corrections.. This is.not surprising because these corrections s1multa.neously reduce-

both the particle evaporation width (due to their effect in formula (1)) and the fission
width (through the increase of the fission bamer) In other words, the simultaneous
variation in the shell correctlons in the evaporation and ﬁssmn cha.nnels results in a
strong compensatlon effect in the cross section calculations. .

“
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Fig.2. (a) The values of the llquld-drop com-:
1 . ponent of the fission barriers of uranium iso-
"wgpgi] ¢ -topes. (b) The va.lues of the shell-effect com-+.
B s e, B2oiM e ponent of the same ‘isotopes. (c) The term
{1+[1~ezp(=E*/D)) AW, (A, Z)[E"} ~of
the right side of formula (1) calculated for..
three values of pa.rameter D (D= 18 5, 10. 5
and 6.0 MeV) in functlon of the excitation
energy of 2"‘U
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~ One can a.chleve a rather good agreément between the expenmenta.l and calcu-
lated cross’ sections using the approach suggested in ‘Refs. ‘[1, 2]'which ‘implies a
reduced value of the shell effect damping constant D in formula (l) (see also the
dlscussmn of this approach in Introduction). The results of such ca.lculatlons done
with D=10.5 MeV‘and C=-0.65 are shown in Fig. 1 with the dashed ‘curve. Appa.r1
ently, this choice of parameters D and C allows one to ‘reproduce eque.lly well the
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*production. cross sections obtained both for the ura.nlum 1sotopes ha.v1ng con51der-

able shell effect: contributions to- thelr ground state masses and for'those where the
shell effects-are negllglb]e However, we feel that a’ ‘comment shou]d be ma.de about
the justification of this approach. Fig. 2(c) exhibits how, accordlng to formula’ (1),
the level density parameter e, varies with the compound nucleus excitation energy.

‘The three curves in Fig. 2(c) show the case of (/k and correspond to the values .

of parameter D=18.5, 10.5 and 6.0 MeV. Choosing a smaller value for para.meter D

.one comes ‘to'an addltlonal reduction i ln the level denSIty pa.ra.meter aU(E"), espe-

cially at low excitation energies that are close to the neutron bmdmg energy, and
this means an additional enhancement of the shell effects in the partlcle eva.pora.tlon
channel. However, one keeps the fission barriers invariable in these calculations, and
hence the level den51ty in the fission channel remains uncha.nged This results in the
increase of the nucleus partial fission width (and in the decrease of the evaporation
residue productlon cross section) at the smaller values of pa.ra.meter D. At this point
it is worth recalling that the value of D=18.5 MeV was deduced as a result of the
analysis of a large body of experimental data on the nuclear level dens1ty obtained
at the value of excitation energy close to that of the neutron bmdmﬂ energy (3]
The analysis involved also the nuclei from the. region of the doubly magic shells.
Therefore, the choice of a smaller value of parameter D is equlvalent to the state-
ment that, for the neutron-deficient uranium isotopes with Nov 126 ‘the shell effects
in the level density are much more pronounced then for the doubly magic isotopes
of Pb and Bi. Since this is unlikely, one should either’ aba.ndon this way or find
another justification for it. Anyhow, it is evident from Fig. 2(c) that the choice of
the reduced value for parameter D in (1) does not result in a steeper decrease in the
shell effects in excited'compound nuclei as the authors of Refs. [1} 2] present this.

- A reasonable explanation of the dlsagreement between curve 1 and the experi-
mental points in Fig. 1 can be that given in Ref. [5], where the authors discussed the
effect of the collective level density enhancement for. the fission mode of N~126:nu-
clei.- Of course, HIVAP does not take into account this enharicement.- An estimation
made with the formulae of Ref. [5] showed that for these nuclei, the rotational level
density in‘the saddle—pomt configuration increases by a factor of 40-50 ‘as compared
to.the nea.r—to-sphencal conﬁguratlon ‘Such an'increase would’ suffice to explain the
difference between curve 1 and the experlmenta.l pomts shown in Flg 1 for 87 and
29y 1t is difficult to-offer a-more elaborate’ consideration based on the model of
the collectlve ]eve] density enha.ncement ‘So fa.r, this:model has not 1ncorporated
the dependence of - this enha.ncement on: the numbers of neutrons-and: protons in
nuclei. This prevents one from ca.lcu]atlng de-excitation ca.sca.des from beginning to
end. At the same ‘time, there are no doubts' that'such a“dependence should exist.
Moreover, the expenmenta.l data of Fig: 1'show tha.t the collective enhancement can
be observed only in the narrow region of uranlum isotopes’close to N ~126, ‘and it
already va.msha for nuclei with N that 2 are 2-3'units away from the magic number

‘ Fma.l]y, we would like to discuss another, possibly the most snmple way to solve
the problem of ta.kxng into consideration the role of the shell effects in the survxva.l



B

probability of heavy fissile compound nuclei. The full line in-F ig. 1 is the result. of
the calculations.done with the use of the modified version of formula (2), where the
same scaling parameter C was applied to both components of the fission barrier,.i.e
to the liquid-drop barrier and to the shell correction: - -

BO=cErRO+BM.
One can see that this curve describes the éxpéifirﬁénté.ldét,aﬁ well Calguiaf,ions ‘done

with t‘henrly;se of (3) reproduce better also the trend exhibited by. the experimental
axn cross sections presented in Fig. 3. | o PSR
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“Fig.3.: Experimental and calculated values of thékma.'ximum production cross sections
of axn-reactions. See text for details. S TN R T
A possible justification of formula (3) may be the observationthat it provides
a' way:to.take into account:the collective enhancement of the level density in the
fission mode occurring in the regions of magic nucleon numbers. Indeed, for spherical

“nuclei the level density enhancement. reduces the stabilizing role of the shell-effect -

. .component in.the fission barrier, and in doing so it acts as if.it reduces the effective
value of this'component. It appears to be reasonable to assume that this reduction

.correlates with the absolute value of the shell correction or,.more precisely, that it

becomes larger with the increasing absolute value of the shell correction. Formula (3)
suggests the most simple form for this.correlation: Yet, somewhat sﬁrprisi'ng 1s the
~ fact the scaling parameters proved to be close in the value for both-the liquid-drop

and the shell-effect con_lponents of the ﬁssioh barriers. -
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F 1g4 The 'i'op'i;ihiuxln values of parameter C derived from the calculatlo}lsdoxle ifyo:fvr‘: the ,
production cross sections of the neutron deficient isotopes in the rcgionk‘e.xrtgtndmg ’
from Bi to U. The values of C were obtained as a tesult of fitting the calculated
maximum cross sections to the experimental cross sections ’ob,ta.:lpféird mthefusnon- -
evaporation reactions of heavy ions with A < 40. AR

(a) Optimum values of C obtained with the use of formulae (1) a.hd 3)-
(b) Optinium values of C obtained with the use of formulae (1) and (2);- w70 o

“To test the universality of the new approach; which makes use of formulae (1) and;

(3), we éalchlatte‘d the cross sections for a number of fu§ion-_eyap6ratipn reactions of
heavy ions which we had studied earlier [9]. The set of experimental data involves
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the productlon cross ‘sections for ‘about 50 nuclei that have been obtained as the
evaporation residues of the compound nuclei formed in more than 15 projectile-target
combinations. The values of parameter C that emerged from these calculations (with
the addition of the data for uranium isotopes just discussed above) are presented
in Fig. 4a." These are the optimum values of parameter C allowmg one to obtain
the best fits to the experlmental cross sections. Fig. 4(b) taken from Ref. {9]
(with the addition of the points for uranium isotopes) shows.the optimum values of
parameter C derived as a result of the calculations makmg use of formulae (1) and
(2). The comparison of these two figures shows that the new approach describes the
whole cluster of the analyzed data better. -Indeed, as it is ev1dent from Fig. 4(b)
(and was indicated in Ref. [9]), a reasonable descrlptxon of these cross sections
within the: approach making use of formulae (1)'and'(2) can'be achleved only under
the condition that a noticeable variation in parameter C occurs for the region of
N =~ 126. In contrary, with the new approach, which applies formulae (1) and (3)
one comes to the result tha.t an essentlally invariable value of parameter C prov1des
- the correct description of the production cross sections for all the nuclei ranging from
Bi to U and also including the evaporation residues with N = 126 (see Fig. 4(a)).
~An additional advantage of this new approach is that, aside from parameter C, there
is no need for other variable parameters.
- We do not consider the simplicity of the model, which proved to be capable to
. describe the final result of. the process of the formation and decay of hot compound
nuclei, as ev1dence for the SImpllc1ty of this process. First of all .the obtained
results underlme the limitations that one will encounter in- attempting to use these
‘ experlmental data for revealing the different co-existing facets of the process and,
more than that, to try to derive numerlcal values characterlzmg the different sides

of this complex event. At the same time, we. ‘believe thatithe fact'that this simple:

model describes the large body of data well should be a starting point for critical
assessments of other, more sophisticated ‘models.and: newly planned experiments. .
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