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The prescission neutron multiplicities (νpre) are studied for a systematic understanding of the influence 
of entrance-channel shell closure in fusion-fission dynamics. The existing νpre data are analyzed for 
reactions with a wide variety of target and projectile combinations. For completeness, the measured 
νpre data for the fusion-fission reactions with the doubly closed shell 16O projectile on the targets having 
either proton (204,206Pb) or both proton and neutron (208Pb) shell closure is reanalyzed. Although the 
measured νpre for 224Th disagree with the available data reported by Rossner et al. (1992) [1], our results 
are found to be more consistent and follow a systematic trend as described in this letter. Theoretical 
analysis is performed within the standard statistical model framework, where dissipation strength is used 
as a tunable parameter. It is observed that irrespective of the compound nuclear excitation energy, the 
entrance channel magicity imparts an intriguing impact on the dissipation strength. A similar entrance 
channel effect in the evaporation residue cross-section is also demonstrated. In conclusion, the present 
analysis establishes an entanglement of the exit channel observables with the entrance channel shell 
closure. It contradicts the hypothesis of complete equilibrium in compound nuclear reactions.

© 2023 The Author(s). Published by Elsevier B.V. This is an open access article under the CC BY license 
(http://creativecommons .org /licenses /by /4 .0/). Funded by SCOAP3.
1. Introduction

Comprehending the fission dynamics of an excited compound 
nucleus (CN) is unaccomplished without embracing the dissipative 
nature of collective nuclear motion. Dissipation controls the energy 
loss mechanism of fission (collective) degrees of freedom and de-
lays the journey of a CN across the fission barrier, thus manifesting 
a reduced flux across the barrier [2], an increased saddle to scis-
sion time [3], and an enhanced particle emission during the decay 
process [4]. Therefore, dissipative models of fission decay [5,6] are 
conventionally employed to explain the measured prescission neu-
tron multiplicity (νpre). In addition, shell corrections are important 
around the closed shell compound nuclei [7]. For example, it has 
been shown that appropriate shell corrections must be incorpo-
rated in order to correctly predict the dissipation strength from 
the measured νpre [7]. Apart from these, the collective enhance-
ment in the nuclear level density [8] and the orientation of the 
compound nuclear spin [8,9] may also impact fission dynamics.
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The above-mentioned static and dynamical corrections are usu-
ally implemented with the fate that an equilibrated CN is formed 
after fusion, and therefore, the separate identities of the target 
and projectile are completely lost. Hence, although the influence of 
entrance-channel magicity and isospin are investigated [10] in the 
quasi-fission process, such effects are hardly considered in fission 
dynamics. Neutrons evaporated during the formation of a CN may 
contribute to νpre . However, studies along this direction [11,12] are 
limited.

In spite of ample measurements and continued efforts [4,12–
15], understanding the global systematic of νpre and its implica-
tion to the fusion-fission dynamics is still incomplete. It gives us 
the opportunity to explore the role of the entrance channel shell 
structure in νpre and subsequently, in the magnitude of dissipation 
strength estimated within the conventional statistical model cal-
culations. The νpre from various experiments [1,4,7,12,16–23] are 
considered in the present study with a restriction on the projectile 
mass to avoid any contribution from non-compound decay chan-
nels. Further, with the same motivation, we measured νpre in the 
fission of three different even-even isotopes of Th: 220,222,224Th. 
Particularly, we chose the doubly magic projectile 16O with the 
magic 204,206Pb and doubly magic 208Pb as targets. The νpre for 
the 16O + 208Pb reaction was already measured in a previous 
le under the CC BY license (http://creativecommons .org /licenses /by /4 .0/). Funded by 
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Fig. 1. (a) Variation of νpre and (b) νtot as a function of excitation energy E∗ for the 
present measurement (filled symbols) and from [1] (open symbols).

experiment [1] and these νpre are often used to benchmark the-
oretical models [6,24,25]. Although our results disagree with the 
previous measurement, current values obey the energy balance cri-
terion [16]. Interestingly, as described below, the present results 
follow a systematic trend in contrast to the existing data.

The Letter is organized as follows. The neutron multiplicity 
measurement and its disagreement with the earlier results [1] are 
justified in Sec. 2. The rationale for reviewing the νpre data within 
the bounds of target and projectile magicity is discussed in Sec. 3. 
The statistical model framework employed to analyze the data and 
the systematic analysis of the results are performed in Sec. 4. Fi-
nally, we summarize in Sec. 5.

2. Neutron multiplicity measurement

Neutron multiplicities for the 16O + 204,206,208Pb reactions 
have been measured by using the National Array of Neutron De-
tectors facility at the Inter University Accelerator Centre (IUAC), 
New Delhi, India. Pulsed 16O beam (repetition rate = 250 ns, 
beam width ≈1 ns) was accelerated to lab energies of 90 to 120 
MeV using the 15 UD Pelletron + Superconducting Linear Ac-
celerator (LINAC) and bombarded on the self-supporting isotopi-
cally enriched 204,206,208Pb targets of thickness ≈1.5 mg/cm2. Two 
position-sensitive Multi Wire Proportional Counters (MWPCs) of 
area 20×10 cm2 were placed symmetrically at distances of 19.6 
cm and 21 cm and at angles (θlab, φlab) of (700, 900) and (-800, 
2700) with respect to the forward beam direction. 16 (12.7×12.7 
cm2) NE213 organic liquid scintillators were kept at a flight path 
of 200 cm from the target in the reaction plane for neutron de-
tection. Further details of the experimental set-up can be found 
elsewhere [26]. The data is analyzed using the software frame-
work of ROOT [27]. The efficiency of neutron detectors is cal-
culated by using the Monte-Carlo-based multi-particle transport 
code FLUKA [28]. The solid angle and efficiency corrected double-
differential neutron energy spectra of all the 16 detectors are 
fitted simultaneously to extract the prescission (νpre) and post-
scission components (νpost ) of neutron multiplicity. The three-
moving-source (one CN and two fission fragments) least square 
fitting procedure is employed to isolate νpre from νpost as per 
2

Fig. 2. Total available decay energy (Ex( f )) as a function of E∗ for the present mea-
surement (filled symbols) and from [1] (open symbols), calculated using Eq. (1)
(dashed lines) and Eq. (2) (symbols). Errors in Ex( f ) are shorter than the height 
of the symbols. The colour bands represent a spread of ±5 MeV (see text).

the detailed procedure described in [29]. Fig. 1 shows νpre and 
the total neutron multiplicity νtot (= νpre + 2νpost ) for the present 
measurements and also compares these for 224Th with the previ-
ous measurement in [1]. The present νpre (νtot ) values for 224Th 
are consistently higher (lower) in the entire excitation energy (E∗) 
range. This mismatch between the two measurements is scruti-
nized by estimating the total available fission-decay energy Ex( f )
from νtot . The part of Ex( f ) responsible for particle evaporation 
is [16]

Ex( f ) = Ec.m. + Q ( f ) − Ek, (1)

where Ec.m. is the centre-of-mass energy for the reaction and Ek

is the kinetic energy of the fission fragments governed by the 
Viola systematic [30]. The Q ( f ) is the Q -value of the fission re-
action and, assuming symmetric fission, it can be obtained from 
the target’s mass MT , projectile’s mass M P , and fission fragments’ 
mass M f as Q ( f ) = M P + MT − 2M f . If we assume that Ex( f )
is completely utilized by neutron and γ -ray emissions (other light 
particles like the proton and α can be neglected for the present 
purpose) then [16],

Ex( f ) = Eγ ( f ) + νtot (8.07 + En) , (2)

where Eγ ( f ) is the total excitation energy carried away by γ -ray 
emissions, 8.07 is the mass defect of a neutron in MeV, and En

is the average kinetic energy carried away by each emitted neu-
tron. For 224Th, Eγ ( f ) has been estimated using the γ -emission 
spectra for 208Pb (16O, f ) reaction [31]. Considering similar γ -
emission probabilities for 220,222,224Th, the Eγ ( f ) for 220,222Th are 
assumed to be same as 224Th for similar values of E∗ . The mis-
match in Ex( f ) obtained from Eq. (1) and from Eq. (2) could be ±5 
MeV [16] and, as shown in Fig. 2(a-c), our results fall within this 
limit. Therefore, it validates the consistency of present νpre data. 
However, for the values reported in [1], there is a minimum of 
10% difference between the two Ex( f ) values as shown in Fig. 2(d). 
Specifically, a larger Ex( f ) from Eq. (2) indicates an overestimation 
of νtot . Therefore, a lower νtot would have been more desirable 
from the previous measurement. Since νpre and νtot are correlated, 
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Table 1
Details of the reactions selected in the present work. The δsh is defined in the text.

S.No CN Reaction δsh Ref. S.No CN Reaction δsh Ref.

1 197Tl 16O+181Ta -27 [19] 15 216Rn 18O+198Pt -8 [21]

2 197Tl 19F+178Hf -27 [19] 16 216Ra 12C+204Pb -8 [22] [33]a

3 200Pb 19F+181Ta -24 [16] [34,35]a 17 216Ra 19F+197Au -8 [22] [33]a

4 203Bi 19F+184W -21 [18] [36]a 18 217Fr 19F+198Pt -7 [7]

5 204Pb 18O+186W -20 [20] 19 220Th 16O+204Pb -4 [*] [37]a

6 206Po 12C+194Pt -18 [17] 20 222Th 16O+206Pb -2 [*]

7 210Po 12C+198Pt -14 [17] [38,39]a 21 224Th 16O+208Pb 0 [*] [1] [40,41]a

8 210Po 18O+192Os -14 [16] [34]a 22 228U 19F+209Bi +4 [23]

9 210Rn 16O+194Pt -14 [21] [42]a 23 229Np 20Ne+209Bi +5 [4]

10 212Rn 18O+194Pt -12 [21] [43]a 24 243Am 11B+232Th +19 [12]

11 213Fr 19F+194Pt -11 [7] [44]a 25 244Cm 12C+232Th +20 [12]

12 213Fr 16O+197Au -11 [16] [40]a 26 248Cf 11B+237Np +24 [12]

13 214Rn 16O+198Pt -10 [21] 27 248Cf 16O+232Th +24 [12]

14 215Fr 19F+196Pt -9 [7] 28 251Es 19F+232Th +27 [16]

[*] Present measurement of νpre .
a Ref. for evaporation residue cross-section.

Fig. 3. Variation of available (open squares) and measured (filled circles) νpre in the energy group E2 along (a) the fissility parameter χ ; (b) the ratio α/αBG ; and (c) the 
deviation δsh (see text for definition). The errors in νpre lie within the height of the symbols. Numerical values in each symbol identify the serial number in Table 1.
a detailed reanalysis is required to rule out any inconsistency in 
the νpre data of [1].

3. Systematics of prescission neutron multiplicity

We compare the available (including present measurements) 
νpre data of 28 reactions in the compound nuclear mass range of 
197 ≤ MC N ≤ 251. Details of the reactions are given in Table 1. 
Non-compound processes like quasi-fission become prevalent for 
reactions with M P > 20 [32]. Therefore, we choose reactions with 
M P ≤ 20 to avoid contamination from such processes. All the data 
are grouped into three different E∗ bins to minimize any depen-
dence on the excitation energy. These bins are defined as E1: 45 
MeV ≤ E∗ ≤ 55 MeV, E2: 55 MeV ≤ E∗ ≤ 65 MeV, and 
E3: 65 MeV ≤ E∗ ≤ 75 MeV. Although νpre data also exists for 
E∗ > 80 MeV, the general conclusion from the present work does 
not depend on the absolute magnitude of E∗ . Also, for a few reac-
tions, there are multiple data points within the energy window of 
10 MeV. Since νpre does not vary much within this energy range, 
we just pick a single point.

To explore the entrance channel dependence of fusion-fission 
reactions, two different global parameters can be selected, (i) 
the ratio of the entrance channel mass asymmetry α = (|MT −
M P |)/(MT + M P ) with the Businaro-Gallone critical mass asym-
metry αBG [45], i.e. α/αBG , and (ii) the deviation δsh of the neu-
3

tron and proton numbers in the target and projectile from the 
respective nearest magic numbers. For the chosen reactions, it is 
apparent that 16O and 208Pb are the doubly shell-closed reference 
nuclei to measure δsh of the projectile and target, respectively. 
For example, in the case of 12C + 204Pb reaction, (δsh)proj,neut =
N12C − N16O = 6 − 8 = −2, similarly (δsh)proj,prot = Z12C − Z16O =
−2, (δsh)tar,neut = N204Pb − N208Pb = −4, and (δsh)tar,prot = Z204Pb −
Z208Pb = 0. Adding all four contributions, we get δsh = −8. Hence, 
δsh is a cumulative measure of the deviation from the magicity of 
a given target-projectile combination. Here, instead of using the 
absolute values of deviations, we preserve the sign for each term 
since particle excess from the magic number may have different ef-
fects compared to a deficiency of the same magnitude. In respect 
to this newly defined parameter δsh , our present measurements 
are crucial as the corresponding δshs (-4, -2, 0) fill the gap around 
δsh = 0. For completeness, we also consider the fissility χ of the 
CN [46] as an additional global parameter.

At first, we consider the excitation energy bin E2 where data 
for most of the reactions in Table 1 are available. The variation of 
νpre with χ is shown in Fig. 3(a). Fission hindrance usually de-
creases with increasing χ and, therefore, a monotonic reduction 
in νpre with χ was expected. However, within the covered range 
of χ , a broad distribution of νpre can be observed in Fig. 3(a). A 
faint peak-like structure develops with large νpre near δsh = 0, but 
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this behaviour can not be correlated with the variation of χ . In 
Fig. 3(b), we demonstrate the distribution of νpre along α/αBG . 
The ratio α/αBG determines the direction of mass flow among 
the target and projectile and the corresponding formation delay of 
the CN. For α/αBG > 1, the light projectile is absorbed within the 
heavy target, which usually occurs at a faster speed than the mass 
equilibration in a more symmetric reaction with α/αBG � 1 [12]. 
Since formation delay results in an enhanced νpre , we expect νpre

to decrease with α/αBG . Interestingly, such a trend can be ob-
served in Fig. 3(b) indicating the presence of an entrance-channel 
effect in νpre . Nevertheless, present results deviate from the ob-
served trend. It may be because of strong shell corrections in the 
target and projectile (δsh ≈ 0) that surpass the effects driven by 
α/αBG . However, more data points with different values of α/αBG

but δsh ≈ 0 are required to confirm this speculation.
Finally, inspired by previous outcomes [4,10,12,13], a fair con-

jecture is made to investigate the effect of entrance channel shell 
structure on νpre . Fig. 3(c) shows the variation of νpre with δsh for 
the energy group E2. A systematic behaviour with a maximum at 
δsh = 0 and a nearly symmetric sharp fall on either side is quite 
visible. Although, the older νpre data [1] for 224Th lies out of the 
systematic pattern along with a few other data points. Fig. 3(c) 
hints toward a considerable impact of entrance channel magicity 
on the neutron emission mechanism. There is a scarcity of data 
in the δsh > 0 region, where more measurements should be per-
formed.

4. Statistical model analysis

To establish the above observation on firm ground, we per-
form a statistical model analysis of all the reactions in Table 1
by using the Monte-Carlo-method based code VECSTAT [8]. A brief 
explanation of the main ingredients of the model is given below. 
For the steady-state fission probability, it uses the Kramers’ fission 
width [47],

	 f = h̄ωgs

T
	BW

⎛
⎝

√
1 +

(
β

2ωs

)2

− β

2ωs

⎞
⎠ , (3)

where T is the nuclear temperature, ωgs and ωs are the best-
fit harmonic oscillator frequencies [48] that mimic the potential 
energy profile around the ground state and saddle configurations 
respectively, and β is the reduced dissipation strength. Here, β is 
a tunable parameter adjusted to reproduce the experimental νpre . 
The Bohr-Wheeler fission width 	BW can be written as [47,49],

	BW = 1

2πρ(E∗)

E∗−V B∫
0

ρ(E∗ − V B − ε)dε, (4)

where ρ [50] is the density of states at the respective configura-
tions and V B is the angular-momentum dependent fission barrier 
height, calculated from the finite-range liquid drop model [51]. V B

is further modified with the deformation-dependent shell correc-
tions [52]. The 	 f in Eq. (3) is corrected for the orientation of the 
compound nuclear spin [53,54]. The initial transient part of the 
fission width is parameterized by using the standard exponential 
growth [55].

The ρ in Eq. (4) is calculated from the Fermi gas model [50], 
where the analytic form of ρ depends on the nuclear level den-
sity parameter a, which is further written in terms of temperature 
as T = √

E∗/a. We adopt the deformation dependent a [57] which 
is further corrected for shell effects as suggested by Ignatyuk [58]. 
In addition, collective enhancement in the level density [53] is in-
corporated. The decay widths for the emission of light particles 
4

Fig. 4. Calculated fusion cross sections (solid lines) are compared with experimental 
values (symbols) for 16O + 208Pb [56] and 19F + 181Ta [34].

(neutron, proton, and α) and GDR γ -ray are estimated from the 
Weisskopf formula as given in [6]. Multiple Monte Carlo samplings 
are performed to decide the faith of each event in an ensemble of 
compound nuclei.

Within the formalism of compound nuclear decay, the fusion 
spin distribution or equivalently the compound nuclear spin dis-
tribution directly connects the entrance channel properties with 
the post-equilibrium dynamics. Specifically, the magicity of tar-
get and/or projectile nuclei suppose to populate lower spin due 
to their shape compactness. Therefore, once the fusion spin dis-
tribution is precisely known, it apparently takes care of all the 
entrance channel effects and the parameters like β , responsible for 
the subsequent dynamics, are expected to be independent of the 
entrance channel properties. It is therefore essential to estimate 
the fusion spin distribution very accurately. To this end, we use 
the parametrization prescribed in [6] because it predicts the cor-
rect fusion spin distributions for light projectiles [59]. To assess the 
accuracy of our spin distributions, we compare the corresponding 
fusion cross-sections with the measured values. It is demonstrated 
in Fig. 4 for two different reactions with extreme values of δsh . Evi-
dently, the experimental fusion cross-sections are well reproduced. 
Hence, the entrance channel dependence of the compound nuclear 
spin distribution is properly taken care of, and further explanation 
for the observed δsh dependence of νpre can not be attributed to 
any miscalculation of compound nuclear spin.

To isolate the relevance of entrance channel shell effects, the 
identification of possible interference with the compound nuclear 
shell structure is essential. To this end, two different sets of cal-
culations are performed: in Set-I, no shell corrections are included 
in V B and a as well and, in Set-II, all the compound nuclear shell 
corrections are considered. The β values obtained for the Set-I cal-
culations are shown in Fig. 5 as a function of δsh . It can be seen 
that β replicates the same trend as observed for νpre: a maximum 
at δsh = 0 and decreases symmetrically on either side. Further, this 
variation of β is independent of the compound nuclear excitation 
energy, i.e. almost the same for all the three excitation energy bins. 
Particularly, in E3, β is well-correlated to δsh apart from a few 
exceptions including the νpre of 224Th from [1]. Concerning this 
older measurement, the mismatch in νpre (Fig. 1(a)) from our re-
sults is more prominent at higher E∗ . As a result, the deviation of 
the corresponding β from the systematics is more for E2 and E3
compared to E1.

The Set-I exhibits a strong excitation energy dependence of β . 
Consequently, the required magnitudes of β for E1, E2, and E3
are quite different as shown in Fig. 5. This is in contrast to the 
generic behaviour of one-body dissipation, which is believed to be 
independent of excitation energy [60]. The dependence of β on 
excitation energy is noticeably reduced in the second set (Set-II) 
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Fig. 5. Variation of the reduced dissipation coefficient β with δsh obtained for Set-
I in the excitation energy bin (a) E1, (b) E2, and (c) E3 (see text for definitions). 
Symbols have the same meaning as in Fig. 3. Shaded regions are drawn to guide 
the eyes.

of calculation where shell corrections are incorporated. The ex-
tracted β for Set-II are illustrated in Fig. 6. It shows that β for 
E1, E2, and E3 are of similar magnitude. Apart from this differ-
ence, the general pattern of β along δsh is almost identical to that 
obtained for Set-I. The persistence of the same behaviour of β con-
firms that such dependence on the entrance channel magicity is 
independent of the compound nuclear shell structure and other 
finer details of the modelling. For a more explicit understanding 
of the entrance channel effects, one needs to somehow include 
the parameters dependent on the entrance channel in the fission 
model. This is beyond the scope of present-day statistical model 
calculations for fission. The stochastic dynamical framework [6]
is an obvious choice to accommodate non-equilibrium evolution 
as expected during the entrance channel dynamics. Although an 
attempt [11] has been made in this direction, more realistic calcu-
lations are required.

Another aspect of fusion-fission dynamics, explored in the 
present work, is the independent role of the target-projectile mass 
asymmetry α. To accomplish this goal, we select particular reac-
tions from Table 1 where the same CN is populated with similar 
E∗ via different target-projectile combinations. Five pairs of such 
reactions are {1, 2} (197Tl), {7, 8} (210Po), {11, 12} (213Fr), {16, 17} 
(216Ra), and {26, 27} (248Cf) with αs equal to {0.84, 0.81}, {0.89, 
0.83}, {0.82, 0.85}, {0.89, 0.82}, and {0.91, 0.87}, respectively. In 
each pair, δsh is equal for both reactions. Hence, δsh can not be 
responsible for the observed differences in νpre (Fig. 3(c)) and the 
associated β (Fig. 6). Interestingly, the mismatch in β (and νpre as 
well) within each pair is somehow correlated to the corresponding 
difference in α, i.e. δα . Evidently, βs within a pair are close to each 
other for {1, 2} and {11, 12} where δα = 0.03. In contrast, the βs 
are quite distinct for {7, 8}, {16, 17} and {26, 27} where δα ≥ 0.04. 
Also, for these pairs, a stronger dissipation strength is required to 
5

Fig. 6. Same as Fig. 5 calculated with shell corrections (Set-II).

Fig. 7. Variation of β with δsh obtained by fitting the ER cross-section data. Symbols 
have the same meaning as in Fig. 3.

reproduce νpre for the more symmetric (lower α) reaction. It in-
dicates the possibility of pre-equilibrium neutron emission as the 
pre-equilibrium time or the formation delay is more for the com-
paratively symmetric reaction. However, direct experimental and 
theoretical evidence of such a phenomenon is still missing. We 
can conclude that, apart from δsh , α also influences the neutron 
emission process in fusion-fission reactions.

A shape-dependent β with a higher value in the post-saddle 
region is deemed essential to simultaneously fit the νpre and ER 
cross-sections [24]. However, the motivation behind the present 
work is to understand the role of entrance channel parameters 
in fission, which is supposedly independent of the exact nature 
of dissipation during the post-equilibrium dynamics. Therefore, in-
stead of using any shape dependence, we readjust β to simulate 
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the experimental ER cross-sections for 12 reactions in Table 1 for 
the E2 bin. The absolute values of these newly evaluated β may 
not be useful as they do not simultaneously reproduce the mea-
sured νpre , but, in the context of the present work, this simple 
strategy is extremely effective in investigating the entrance chan-
nel dependence in ER cross-section. The extracted βs are plotted 
in Fig. 7 as a function of δsh . We could study only the δsh < 0 re-
actions due to the lack of available data for positive δsh in this 
excitation energy window. It can be seen that, in general, slightly 
lower values of β are required to fit the ER cross-section. This 
is anticipated as the ER cross-section is essentially governed by 
the dynamics in the pre-saddle region where dissipative forces 
are expected to be small due to shape compactness [61]. Fig. 7
demonstrates a systematic dependence of β on δsh: minimum β is 
required for δsh = 0 and then it gradually increases as δsh deviates 
from zero. A careful comparison between Fig. 6(b) and Fig. 7 re-
veals that the required β for both νpre and ER cross-section almost 
saturates within a narrow band of 2 zs−1 � β � 2.5 zs−1 in the 
case of |δsh| � 10. This signifies the disappearance of the sensitiv-
ity to the entrance channel magicity at such large deviations from 
the magic numbers. We should add here that the β in Fig. 6(c) 
also shows such inertness to δsh . The most peculiar behaviour of 
β is that it manifests an inverse dependency on δsh for νpre com-
pared to ER cross-section. Whereas large β is required for νpre near 
the doubly magic target and projectile, it tends to decrease for ER 
cross-section at the same δsh . It also predicts that, for magic and 
near magic targets and projectiles, a stronger shape dependence in 
β is necessary to simultaneously reproduce the experimental νpre

and ER cross-section viz-a-viz the fission cross-section. An appro-
priate theoretical framework is yet to be developed to resolve the 
intricacies of the contrasting nature of β for the two fission ob-
servables. Although initiatives [8,24,53] have been taken within the 
concepts of compound nuclear decay, the present observation de-
mands the incorporation of pre-equilibrium dynamics even when 
the compound system reaches a complete equilibration before it 
decays.

5. Summary

A systematic analysis of available νpre and ER cross-section data 
is performed. Further, the measured neutron multiplicities for 16O 
+ 204,206,208Pb reactions are revisited to complete the analysis. 
We observed strong dependence of fission observables on the en-
trance channel magicity. Also, the connection with the entrance 
channel mass asymmetry is discussed. Detailed statistical model 
calculations suggest the presence of entrance channel effects in the 
extracted dissipation strength. Our analysis reveals an urgency for 
developing comprehensive dynamical modelling that accounts for 
all dynamical correlations and finer structural details like the shell 
effects in colliding nuclei starting from the collision stage. Subse-
quently, more measurements of neutron multiplicity with 16O or a 
nearby projectile and heavy targets between 208Pb and 232Th are 
required to get further correlation in the present study.
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