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FIG. 4 (color online). Final abundance distribution vs atomic
mass for ejecta from 1.35-1.35 My NS mergers. The red squares
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o PMEFAGEZ (Neutron-induced fission)

« BHEBH3 (Spontaneous fission)

o BIELERDZ (B-delayed fission)

FRDM masses + Thomas-Fermi fission barrier
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Nuclear shape

B Two-center parametrization

b
two-center parametrization  g{z, §, a} F ?'l/-\

ZO :
Z = ﬁ Z0
B - 3+6
- 3-2§
R:Radius of the spherical compound nucleus
3(a—b) —~
S=—"" 2 (5. =6 ©
2a + b (61 = 62) 5
A — A 5
a = ]
Acn g
z: Center of Mass Distance §

&: Deformation
a. Mass Asymmetry 0.8
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Two Center Shell Model

h2Vv?
H=-— +V(p,z) + Vis(r,p,s) + V2(1, 1)
Zmo
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Ey  The neck parameter is the ratio of smoothed potential height to the .
€ = ? original one where two harmonic oscillator potentials cross each other. 0.35
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J. Maruhn and W. Greiner, Z. Phys. 251, 431-457 (1972). 11



Potential Energy
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Fig. Potential energy on the z-5 plane for (a) 2>*Fm and (b) 2°Fm, obtained at a fixed mass asymmetry a = 0.
A sample shape trajectory is shown for each nucleus. The trajectories are also shown on the z-a plane for (c) 2*Fm
and (d) 2%Fm as well as the potential energy at a fixed 6 value, 0.16 for >*Fm and —0.08 for 2°8Fm, respectively.

Y. Miyamoto, Y. Aritomo, S. Tanaka, K. Hirose, and K. Nishio, Phys. Rev. C 99, 051601(R) (2019). 18
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Y. Aritomo, A. lwamoto, K. Nishio, and M. Ohta, Phys. Rev. C 105, 034604 (2022). 19



TABLE 1. Elements of the friction tensor in the (z, §) space and their eigenvalues for the ***Fm and **Fm cases. The region of the
deformation space where the friction tensors analyzed are indicated in the first column; g.s., first, and second saddles. They imply the region
around the ground state, the first saddle, and the second saddle point, respectively. As the friction tensor is symmetric, one of the off-diagonal
elements is listed. The large differences between the two eigenvalues A and A, are observed as noted in the text. The rotation angles 6 derived
from the transformation matrix [by Egs. (27) and (28)] and the slope angles of the directional oscillation of the trajectories in Fig. 2, Opneasures
are presented in the last two columns. The consistency can be observed in these two angles.

Vzz Vss Vs 9 9:::()(;.\'”&'
position [/1] [/h] (/1] A A2 Aa2/A [deg] [deg]
246Em
g.s. 0.172 x 103 0.686 x 103 0.327 x 103 0.128 x 102 0.845 x 10 0.657 x 102 —25.93 —23.0
First 0.242 %103 0.120 x10* 0.512 x10° 0.194 x10? 0.142 x10* 0.732 x 102 —23.46 —-21.0
Second 0.123 x10° 0.474 x10? 0.231 x 103 0.863 x 10 0.588 x10° 0.682 x 102 —26.38 —24.0
264

Fm
g.s. 0.189 x 10° 0.754 x10? 0.360 x10° 0.141 x10? 0.930 x10° 0.657 x 102 —25.94 —24.0
First 0.352 x 103 0.165 x 10* 0.707 x 10° 0.424 x 102 0.196 x 10* 0.463 x 102 —23.69 —22.0
Second 0.276 x 103 0.103 x 10* 0.503 x 10° 0.238 x 102 0.128 x 10* 0.537 x 102 —26.65 —27.0

Y. Aritomo, A. lwamoto, K. Nishio, and M. Ohta, Phys. Rev. C 105, 034604 (2022).
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We determined charge distributions with UCD (Unchanged Charge Distribution) assumption
and Gaussian fitting.

€ UCD assumption a simple assumption
. Which the charge asymmetry equals the mass asymmetry
Mass asymmetry 04} Ay — A,

from Langevin calculation %A = Acn a7 = ap (UCD)

. . . - *  Exp.(JENDL-4.0)
®Results © Z distributions nevin Cal. EX=15MEV)
28 LA L L B T r—— o~ 1| 1 T+ ——T1T 71T -1 1T 1T 711 -1 1 T T 1
24l ] § 230 S | 034§ (8 sl | 95 | Ry § 236 [£ 2oy 1 237§ [2 Sy [* FoL i) |

:\o\ 20_
!
T 12
> gl

L | el Bumalll |

0- L 1 L . . L . L 1 L . L | el L . L | S| L . L L 1 | L .
20 30 40 50 60 7020 30 40 50 60 7020 30 40 50 60 7020 30 40 50 60 7020 30 40 50 60 7020 30 40 50 60 7020 30 40 50 60 70

Atomic number, Z Atomic number, Z Atomic number, Z Atomic number, Z Proton number, Z Atomic number, Z Atomic number, Z

Fig. The calculation results of Z distributions for 232U to 238U with the excitation energy of E*=15 MeV. The present
work (red line) is compared with the data from JENDL-4.0 [K. Shibata, O. Iwamoto, et al.: "JENDL-4.0: A New
Library for Nuclear Science and Engineering,” J. Nucl. Sci. Technol. 48(1), 1-30 (2011)].
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(a) Calculation result (b) Experimental data
N-Z distribution of 236U N-Z distribution of 236U
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Fig. (a) The calculation result of fission fragment distribution on the N-Z plane for U-236 (E*=10
MeV) is plotted. The calculation result is compared with the experimental data of U-235 neutron-
induced fission (Ek=500 KeV) from JENDL-4.0.
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The calculation results of fission fragment distribution on the N-Z plane for uranium isotopes

(E*=7 MeV) are plotted.
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By combining Langevin calculations with a statistical model implemented in the CCONE

[O. Iwamoto, N. lwamoto, S. Kunieda, F. Minato, K. Shibata, Nuclear Data Sheets, Volume 131, pp. 159-288 (2016)], we calculated
independent yields and prompt neutron emissions.

Excitation energy partitions for two fragments are determined by the anisothermal model.

TXE(ZZ'Al»Zh:Ah) = Einc + Bn + [Mn(ZCN: ACN) — Mn(Zl;Al) R.. — ﬂ _ Ul ah(Uh)
~Mn(Zen, A1 €2 = TKE(Z, AL Zp A)  Th | Un au(U)

T. Kawano, P. Talou, I. Stetcu, M. B. Chadwick, Nucl. Phys. A 913, 51 (2013) 25
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T TR ¢ (vy) = 2.517

The prompt neutron emission multiplicity was calculated using the CCONE code with the
results of the Langevin calculation as input data. The result reasonably reproduces the
sawtooth structure of experiment data. The calculated average number of the prompt
neutron was 2.517, which is in good agreement with the experimental value of 2.43

[K. Nishio, Y. Nakagome, H. Yamamoto, I. Kimura, Nucl. Phys. A 632, 540 (1998)].
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FISSION FRAGMENT DISTRIBUTIONS AND THEIR ... PHYSICAL REVIEW C 103, 025806 (2021)
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FIG. 3. Evaporated neutron distributions as a function of the fragment mass number. The black dotted lines represent experimental
evaporated neutron distribution of (a) 26U (0 = 6.5MeV) [77]. (b) 20py (0 =6.5MeV) [78], and (¢) B2 (Q = 0MeV) [79]. The orange
(green) lines [labeled by “smooth™ (“raw™)] are SPY evaporated neutron distribution using smooth (raw) preneutron yields.
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