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Overview of the Nuclear fission process
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Nuclear forces
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Motion in collective space Prompt neutrons  Prompt gammas Beta decay

> Nuclear fission refers to
the change in which an
atomic nucleus splits into
several nuclei.

¢

Nascent
Pre-fragments fragments

‘ — ' @
@ Irgtial fission

» Nuclear fission is always

Independen lati .
Entrance Channel fission_pfragmetnt fis(;iL:)T?upit)c\i/Lejct accom pa NI ed by th e
A yiele emission of neutrons,

gamma rays, beta decays,
etc. (easily detectable)

» The process involves
complex correlation,
fluctuation, and
dissipation...
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Neutron-induced fission process
Ref: Michael Bender et al 2020 J. Phys. G: Nucl. Part. Phys. 47 113002
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Fission data application (with CS, DD, etc.)
» in reactor design and operation

— reactivity calculations, fuel and reactor core management, reactor
safety ( CS, DD, IND and CUM)

» in reprocessing of spent fuel and nuclear waste
management

Fission yield (%)

8

— fission product inventory, decay heat calculation (CS,DD, IND)
» in safeguard

— monitor fission products for the verification (CUM,etc)
» in fundamental physics

— understanding fission physics, r-process nucleosynthesis

antineutrino anomaly (FY), fission angular momentum ( CS,
DD,IND and CUM)

» in other applications
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Nuclear fission frontiers

dynamics and
e

yields distribution
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Progress in nuclear fission experiments (observations)

J. N. Wilson, et al, Nature 590,

A. N. Andreyev et al. PRL 105, 566 (2021)
252502(2010)

Fom ¢ % @ © Fragments angular
momentum

Average spm, () (<h)
>
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1 a 2023
Fragment mass, A 2 O 2 1

Roederer et al, Science 382, 1177-

Novel asymmetric fission 1180(2023
2010 180(2023)

in the sub-lead region -
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Fission of transuranic nuclei is
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log & (X/Ba) - log € (X/Ba) .,

involved in the r-process
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2. Fission model development
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Advances in nuclear fission theory

Microscopic model

DFT+TDGCM, Generalized-TDGCM-GOA, TDDFT, TDHF, TDHFB, TDHF-BCS, ATDHFB,
TDHF+FOA+PNP....

Macro-micro model

Finite Range LDM, WS-Model, LSD, Two Center SM, ISLD (isospin square dependent),
+ Langevin approach, Random walk ...

Statistical model

SPY. GEF, Hauser-Feshbach Model, Weisskopf-Ewing Evaporation Model, Statistical Scission-
Point Model, Gaussian kernel estimation....

Machine learning
Based on the Bayesian Neural Network evaluation of fission data. etc
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® Microscopic model: CNDC/CIAE
Limitations of Spherical Harmonic expansions 10 === SH expansion o === SH expansion By
’é‘ D S
R(6,¢) = Ro(1+ By + Zzplmylm(e' ) g “
[ m :
B (a) By, =0 | (b) Bog >0 M (¢) Bog <0 | (d) 340 >0 B 10 -==SH expansion til 8; -==SH expansion til 83
g 0 ’:

=20 =10 0 10 20-20 =10 0 10 20

z (fm) z (fm)
10 === SH expansion til B4 === 8H expansion til 85
= : / N
10 ~== SH expansion til B¢ === SH expansion til B;
Spherical harmonic (SH) expansion of the E |
nuclear shape is ideal for small to moderate o »
deformations, it cannot characterize

. . . =20 -10 0 10 20-20 -10 0 10 20
separated fragments in fission process. 2 (fm) z (fm)
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Two-center harmonic oscillator basis introduced to optimize Dirac ec?uation
solutions, overcoming the inherent density mismatch between single-center deformed
harmonic oscillator bases and two-body structures when describing large deformation

configurations near scission points.

Fourier expansion of nuclear shapes introduced

to improve the limitations of the spherical harmonic z*

(SH) expansions for nuclear shape parameterization, <

when handling large deformation configurations in late-
stage fission. |

Zsh

! e ]

-Zn:‘Zeh z,,.lm, Zn+Zeh B |

b i = (2n — 1) 2 — 2y o 2nm z— zg, o

()= RU;[(ZQ" cos( > ” ) +agmlsm( > ” )I %

z, - Half length of atomic nucleus along z axis. zg,: The geometric center along z axis

K. Pomorski, et al, Phys.Rev. C 107, 064602 (2020).
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Fourier expansion
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CNDC/CIAE

dynamics of 226Th within the TDGCM framework
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dynamic evolution of the collective wave

Fragment charge

Su, LL LIU)YJ Chen, and ZP Li, PLB, 866, 139509(2025)

function at different times

09, 064310 (2024), ZY L

, PRCT

SY Chen, MH Zhou, et al
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Fission micro-dynamic Model
Time Dependent Generator Coordinates Method(TDGCM)

0.4
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: 267, a2 South West University

T

H. Tao, J Zhao, Z P Li et al,
Phys. Rev. C 96, 024319,(2017).
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Fission micro-dynamic Model

3

T R A RAE R LA NAN SR A R Rl DR AT RA Peking UniverSity
_24°Pu g 7/ 80 | = TDCDFT+TDGCM 10 zs

ZX Ren, PW Zhao, etal
PRC 105, 044313 (2022)
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® Macro-micro model CNDC/CIAE
Nuclear shape described within the two-center shell model (TCSM)

Shape parameters in the model:

The distance between two centers: Zz, _(£,-2)

RO
. A-A
Mass asymmetry: 7=
A+ A
Fragment deformation: § = 34 -1 B :ﬁ,i =12
" 2B+1 7" b
Neck parameter— e=E/E’

Langevin: {q;}3p={Z,. 6, n} . . - . ‘
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Langevin approach: CNDC/CIAE
dg »
1 — m
o Zj]( );i P;
<
dp, oV(QT) 1lo(m ),k
Bt I —= m- + I (t
\ dt aql 2 = 8q| Z IJZ( )Jk pk Zgu ()
:’ Generalized coordinate: {q;}={Z,/R,, 6, n} (TCSM) \I
| Generalized momentum conjugate to g;: p; |
' Random force: YuYj = 7/ijT* (fluctuation-dissipation theorem) |
(T,®) =0,(T",(t)T,(t,)) = 25,5, ~t,) (white noise)
|
'\ Intrinsic excitation energy: E;..(¢) = E* —V(q) — Ecout(q) — Eevap(t) )
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The charge and TXE partition: CNDC/CIAE

O The charge partition for a given fragment mass using the Wahl systematics

—(Z5 — Zf(Af))Q]
202

P(Zs|Ay) o exp| (Zs (Af) “ YA+ AZ)
O The TXE partition using Rt method

TXE = [E* + M(A,.Z,)c* — M(AL.Z1)c* — M(Ay.Zi)c*] — TKE (A, Z)

Ry — L1 | Ui an(Up) =Tl .
Ty V U, ai(Up) 1R
W OO
U (1 — € )} Ln.o'
4 R!min .
(Ui=E*;-4;, I=L, H) An/2 132

Eur. Phys. J. A (2015) 571,177
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The Weisskopf method: CNDC/CIAE

The emission probability of the neutron with the kinetic energy en for a fragment with
an excitation energy E*w is given by the Weisskopf formula:

6) =5
[ . :
rn.(EH — o i % / Oi‘n.'l.f 5 5 D E* )(1;
vrexp(2valU)
p(E) — 1 r5
127U 7
The maximum energy of the emitted neutron: 'g;;m'f = E3; — Bn

The excitation energy of the residual nucleus after emitting a neutron with en:

L A [ V. T S
D ——%=n ~n

In this work, the competition between the neutron and gamma emission is not taken

INto account.
)
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results the calculated FFMD (pre-n) of 14 MeV neutron induced actinide fission
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Li-Le Liu Xi-Zhen Wu, Yong-Jing Chen, et al, Phys. Rev. C 99044674 (2079), Phys. Rev. C 1050346174 (2022)
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results
The independent yields of fission products (Z=34-61) in 14 MeV n+23°U:
A 10
T Ak P Thiswork P Thewok e (22 e |2 i
S3F  ENDEBWVILO & 9 i ;
> 0 &
E’ 2 GEF E
> 1 b
0
4 0.0001 Z=31 Z=43 Z2=47 Z=59
X3
=
E’ 2
> 1
0
4 00001 Z=32 Z=44 Z=48 Z-60
X3
o Py |
82 m
2 0000: Z=45l 1 1 Z=4g 1 ] I Z=61I 1 I
X 3} 9 2
2 ; 2 0.01
> 1 | >0.001
0 0L R\ P 1 i : 0001 | L P |
80 8 75 80 8 90 95 °0
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results
The distributions of fission fragment mass, charge, TKE and independent yields in
thermal n+23°U:

0.21F 235 e This work
| ,‘Thermal n+ U. —GEF
5f ’ ) & WReisdorf, 1071
s 015¢
§4 3 3012}
23 3 >-009 I
82 : 0.06}
1F 0.03} ,
0F 0.00 WS, & covs R -
r 25 30 35 40 45 50 55 60 65 70
—~4t Fragment charge number
2
s.r3 0.08}+ I — DOSEN
= F | ——pre-n
0)2 - fL - - GEF f
> F 0.06 4 ENDF/B-VIILO
1 o By i
[ o |
g > 004+ " Sy Y a
;\-"\"'E 0.02} f ‘ Jir -
93: # R v J""‘! ) 3
D2 0.00 =50 r:100 : 120 bmo 160
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OF 190} = This work
[ ~ - = GEF
—~4F © 1801 Y LT ® A ALAdIN 2020
o f = "
3F x 170
© w
62 f 160
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results

The cumulative fission yield as a function of incident energy in 23°U(n, f) for select

Isotopes
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® Statistical model Lanzhou University

Scission point Model
The scission point model is improved by considering the octupole deformations of the fission fragments

IS ) ) ) . ’ 15 L) - L) - L) -~ L) v L]
beta3=0.3 o
235U(n f) Ay=140 By, =p5,=03 | % = === beta3=0.0 U(n, f)En=6MeV
' " A =132 By =py,=0.0 I2F e 1. Benlliure et al. 11281, -
:.‘\ "I
S P : '
=] ;o :
2 . ! ;
= 6 : : ;
: '
: '
spherical £ ' g 3 ¢ ! !
nuclei pear-shape '
. . . . nuclei
-10 -5 0 5 10 15 0 = . T
Z/(fm) 4

The improved scission point model can accurately calculate the mass distributions of neutron-induced
actinides fission with low incident neutron energy.
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Potential-driving Model (Lanzhou University)
develop the Potential-driving Model, and Implanted this model in M-C code(Geant4)
to describe the FFs distributions.
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Peking University, Sun Yat-Sen University, CNDC/CIAE,:

Bayesian Neural Network evaluation of incomplete fission yields
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QF Song, L. Zhuy, B.S. Caj, et al, PRC107, 044609(2023)
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ZA.Wang,J.C.PeiY.JChen,CY.Qiao,FRXu,ZG.Ge, et al, PRC 706, LO21304 (2022)
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3. Fission experiment research
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Energy-velocity (E-v) method CNDC/CIAE
Fission Fragment Identification Spectrometer
Target ' _
ey O OEmber e Toe Db e
N oy | / |
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§ > < E
Kinetic energy: Frish Grid lonization Chamber

Time-of-Flight: micro-channel plates (MCP) timing detector x2
Flight path length: ~1m, AL <1 mm
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Energy-velocity (E-v) method

v event-by-event, capable of systematic
measurements using white neutrons

v high mass resolution

X low detection efficiency
X need charge identification

Target Start
Neutron ] time

beam \

Fission
fragment

Kinetic
Energy

Moamee

AT 2+ ,AL 2
T L

“—5507%
AT <03 %
T

%so.z%

owres
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Kinetic energy measurement: o sszer
- axial grid ionization chamber with potential <« ¢ ik
particle identification Ml
. . . e ' )
« thin entrance window: 100 nm Si;N, AL
3 200 ‘ i i )
« low gas pressure: C,H,,, 5300 Pa . 4 N
Incident  Entrance 100 ; 4 1
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Experimental setup

Target

A it ‘
/ 1 s Thermal Neutron Beam

(o] ":‘
c -‘\‘.‘:'.‘; & ‘
\’\/ o e
Experimental Room | Concrete Wall

« In-Hospital Neutron Irradiator (IHNI) — reactor designed for BNCT
« thermal-neutron beam: @ ©iy,)=1.92E9 cm-s-"
« Flight path length: 100.45 cm

enERD
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Determination of charge distribution

Fragment charge identification is always
challenging!

X many kinds of fission fragments

X low fragment energy: mostly <1 MeV/u

HF

Methods:
(1) specific energy loss
AE - E & MZ*

(2) characteristic X-ray

Z=a,/Ex +b

@

Can we combine these
two methods to improve
charge resolution?

Py

wres
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Multi-parameter charge identification:

. . . LEGe-1
v' fragment E-v-E-AE in coincidence S o
v’ test with 252Cf(sf) | 2ecrSource MCPL MCP2  GIC
. E d "
1) Mass: E-v correlation; ; R .
2) AE extraction: GIC anode signal By ity S
waveform analysis; | | /
3) K X-ray tagging to calibration i ;
the AE-Z relationship i LEGe2 ; L
: L ToF |
il i L N ;
Range Ex, Ex Start Stop E, AE, Range, ...

Wang Tao-feng, Meng Qing-hua, et al. Equipment to Measure Charge Distributions of Fragments in Low Energy Fission. Atomic Energy Science
and Technology, Vol.471,No.4 July 2007

Mariolopoulos G, Bocquet J B Brissot R, et al. A new experimental method to measure the charge distributions of fission products, Nucl Instrum
Methods, 19817,180:141-146.

Djebara M, Asghar M, Bocquet J B et al. Measurement of charge distributions for ?°Th(n,, f) and 22U (n,, f) Nuclear Physics, 1984, A425:120- 740)
C:Né.})
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Low Energy
HPGe detectors
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O AE extraction technique
v max. AE difference for adjacent Z is ~1.3 MeV (energy resolution~0.45MeV)

v' optimal AE parameter: ~70 % of kinetic energy

T 695 20
|
100 F  A=106, E=100 MeV P —— 16 A=109, E=85 MeV : -18
— 8 . . 5951 ———7=43 .
——7=43 | i — a4 ! - 16
—— AE2-AE1 : ' b ' | .
75 ! ! = 49 — AE2-AE1 ' 14 =
1 =1 1.2 [T} | 1 >
: ' 5 B ! i b2 E
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= 50 - ! 1 NT & 0-e
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I
I 95 -
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simulated anode signal waveform Experimental andoe signal waveforms
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v’ X-ray tagging to improve the reliability of charge identification
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Yield (%)

« AA=1amu may not enough to resolve —
I /I 8—(a) \ . Er\:;:\/l:-rvm 1™
individual masses; |
. . sl - 400 i}
* Energy loss correction may introduce = | Lo 5
systematic errors, how to calibrate g4l =
fragment mass accurately? al 3
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e Mass resolution and detection T-Titarget  Fissile target Flight tube lonization chamber
efficiency are contradictory; —
« Lack of high-intensity neutron

sources,;
« Thin fissile targets are required;
. llllll
550 e e
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The beam power of China Spallation Neutron Source (CSNS) will be K ELEBRARRR
upgraded to 500 kW, which makes it promising to study the fission yields =
as a function of neutron energy.

Collimator 2
Neutron stop
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Preparation

LBU- 22

Collimator 1
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4. Fission data evaluation
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Fission yield evaluation

EXFOR Library

Evaluation method and l

tools

Gamma intensity
correction

Standard /monitor yield
correction

Uncertainty adjustment

1. NDPlot:
Retrieve data
FY correction

Results of Zp

i parameters: Zp, width,

FAZ (odd/even effect),
Ych(Chain Yield)

/
/ .
2. ZpFit:

Check data
Fit for isobaric FY and Fi

v

3. Systematics of Zp
model parameters

v

4. Calculate the yields
not covered above.

¥

5.Conservation adjust

convert to library

>
o\
n
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Fit the Y1,YC with Zp model Fission yield evaluation

0.45
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Z+0.5 1 ( (Z - Z )2 04 ! Zp T —
FI(Z|A,C) = Fy. — E )dZ 035 |
(Z| ) NZ .f GEEEeXp 202 |
Z-0.5 0.25 |
YI = Ych * FI(Z|A, €) E ol
0.15 | &
YC — Mlcx YI 01 | £+0.
= (FNZ,Ych, 0, Zp) 091 zos
0

51 52 53 54 56 56 57 58 59
Z

F\z: odd and even effect of N and Z,

o, Z,.the width and peak of the Gaussian distribution, Least-Square Fitting Method is used.
The results include:

1.Optimized parameters C and its
covariance
M, matrix to compute YC from Yl, deduced from decay branch. 2.Yl, YC and their covariance

Ych, equal to chain yield approximately,

C=[ F,, Ych, Z, o], parameter matrix.

)
eNDS
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Results of n+23U fission yield

A=8

4.0

35

7

92235-87-T

0.0 . .
31G8y,Ge33A834 56 55Br 36Kr37Rb3eST 49

Products

b
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YC-88

YIJEFF-33

YC-JEFF-33
1 YI-FIT

bt YC-FIT

-

YI-FIT-Gauss
{ STR.77.10722 2/

v §TR.77,10722 3
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L ddman™

DIL77,13360.2
WIL.53,13375.2
PET 5513368.2
LIS 68,141825
KHA.73 2056213
KRA 73 206217
WOH 76,21054 87
THI. 7621531 .2
BM1.75,21560.2
BR1,75,21550.6
KRA.70 22047 2
KAA 70220473
RUD 90,22161 2
TOM 68,23350,2
DEL.70,23353.2
TOM.71,23354 5
TOM.71,23354.7
RAM 80,30575.2
HSU .81,30886.2
GLA 00,31686,2
CHIB7 32665 2
YAN 00327622

+ GUD G2 411673

ISA 0141423 3
ROS.06,414802

Fitting the isobaric Yl and YC simultaneously,
can tell the rationality easily for the exp. data.

A=

8.0
7.0

6.0

20

1.0

Fission yield evaluation

95

92235-95-T

b

0.0 . , :
345035Br36Ki7R0;3Sr 3gY 492141 N MQyaTe

For 95 mass chain, agree well.

Products

YI-88
YC-88
YIJEFF-3.3
YC-JEFF-23

-t YI-FIT

+ YC-FIT
YLFIT-Gauss

—&— STR77,10722.2.1
i STR.77,10722.31
*—-‘FJ—‘ NORLE8, 13043 2-|

+ WAH.62,13097 .5-
+ REE.75,13207, 5

| RUD.90.22161.2
MAE 78,10855. 2
LAR. 74127715
GAU 51,13054.3
FAR.62.13065.4
WAH.62,13007.3
REE.75,13207.2
MARG1,13211.2
MAA 61132113

iisee

Ladd e J

Catadber

LIS.70,13270.25
LI5,70,132703
MCL 7Y 132862
D4.77,13389.2
FIN.51.133953

0E 2
AUD.S0 221612
LAL.10,23150.2
CAR.11 . 23178.2
CHE.80,30666.3
QIBB31526.2

AJL78.316852

- LIB0,22633.2

WAN.B0,32635.3
YAN.0) 327822
CHI.B7,33003.3

ROS.06,41480.2
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Results of n+23U fission yield

A=140

Fission yield evaluation

A=147

92235-140-T aEAAIeT
8.0 35.0 T L— IR 011.77,13360,2
' YiBe GLE.A5 13428 2 YC-B8 ‘ MEL 65,13384 5
YC-88 U QIL77.13478.2 YIJEFF-33 ©  PET.55133866
YIJEFFD.3 " SAN60,13486.2 YC-JEFF-2.3 @ ' MAE B6,13848.5
YC-JEFF-3.3 @ TIP.GE, 13600.3 « YIFIT »  MAE.B6,13848 9
70 ¢ ===t VI 3 | MAE £0,13846,6 30.0 4 YC-FIT %  MET.13,14538,2
] ¢ ot YGFIT v MAE 66138489 r YI-FIT-Gauss s THIL76,21531.2
YI-FIT-Gouss % MET, 13145382 A1 DEN.84.21939.2:| «  ASG.77,21543,13
‘ —4- bt WAH 62, 1300741 «  ENG.51,14504.2 i & SHM 8130960 4.1 BLA74.31800.2
: /! b4 REE.75,13207 84 CIU 68,2148 2 ‘ ¢ y 5
6.0 . D=2 - - A SHM.81 3096051 ¢  BRE.0O722791.2
¢ o SUGSY 13401820 . THIL76 21631 .2 .
N 5 Ot RAS 1 25.0 v MAE,7810865 2 e BAL09,22085.6
GRU57.13434.3.1 ®  ASG.77.21543 18 2 .
/ ykpt TIP.98,13600.2-1 &1 BAI75, 215602 . FON.BO,10807.2 &1 LAU.10,23150.2
-t KRA.78.21058,21 A MEL89,21606,4 L FAR 62,13064.4 4 AAM.79.30406,2
5.0 —rt BRILTS.21550.4.1 ‘ MAR &1 217409 — & FAR 62,13064.5 ’ CHE 80,30666.3
: / 1t BAL 7021041 3.1 e DEB.72,22054 2 & A *  FARG2,13064.7 = AJIL7B,31686.2
D) f 1+ DEN B4, 21936.2-1 RUD 90,22161.2 7. 20.0 * o BUN.B513213.3 YAN.00,32762 2
(=} 0, 13-4 RUD 902218121 BRE 67,22751.2 o &Y. s LI5,70,13270,25 CHI87,33003.3
v . 1@+ GUE 72.23658.71 v BAA.TI 227922 - o LI8.70,13270.3 U GOR 57403632
4.0 / @8-« ENG.B3 3001231 & BAL0D 22085 6 ~ = MCL.71,13286.2 ®  ANLSBA0730.6
2 ! ¢ EHR.72,30963 3| @ LAU10,231502 D RUN.67,13343.2
@ | 1@+ EHR 72.30963 5| S KA 71,23667.2 K
> k | O MAE 78100862 o AM.79.30495 2 s 156.0
3 0 \ | - FON.B0, 10937 2 ~ RAD 74 30400.2
' 2\ | @ '+ LAR.74,12771.5 s CHU5,30791.2
TR »  GRU.A7.13053.2 SHM.79.30061.2 :
o l % FARG2,1%064.3 @ AJLTHI10852
¢ > FAR 02, 13064 7 3 GLADD 316862 100
20 . REE.75,13207.3 WAN B0, 326353 .
\ | LIS.70,13270.25 YAN.00,32762 2
\ | ¢ LIST013270.3 CHLAT7 300023
{ ®  MCL.71,13286 2 GOR 57 40064 2 3,
\ | M DT, 153802 GOR 57,4000 & |
1.0 \ l v HEE 43133723 ANI 5840730 6 5.0 \
| P YAF.54,13383.2 ISA.01 414233 \ 4
: , = PET5513386.4 ROS 00,41 480.2 \
Ny ' FRE 51 133082 \
0.0 . . v i
A4 1
50551 SbgaTe g3l 54X CteqBag;LagyCoggPr 0 - XeCeBa-LaCaPeNd PraSm
Broduots 53l54X85ChBa;LagCagPioNe P
Products

The cumulative yield agree well, but the position of
charge distributions has difference between ENDF and
this work.

This is for the 140 chain, agree within the
uncertainties.
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Results of of n+235U fission yield Fission yleld evaluation
I ' I ' I ' I ' I ' |
Thermal neutron case | N,*+* U
20 |- [ N. Exp. The gray column : the total
B N. Agree

10 | the red column : the number

agree with the fitted value
within the uncertainties.

Number

—

1 number of exp data used.
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the consistency between the ﬁtted data and the experimental data
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5. Summary
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» Some fission micro-dynamic models were developed to simulate the fission
dynamics and explore the fission mechanism, for example the Fourier shape
parametrization within covariant density functional theory, Generalized TDGCM,
Time Dependent Hartree-Fock+BCS.

» Macro-micro model, phenomenological model and machine learning method
were developed and applied to post-fission phenomena.

» A Fission Fragment Identification spectrometer for determining independent
fission yield has been developed, the mass distributions in thermal-neutron-
induced fission of 23°U were obtained based on the E-v method. Explored a multi-

parameter method for charge identification, presented the initial results of charge
distribution for 2>2Cf.

» The update evaluation n+23°U_ 23°Pu etc. fission yield has been performed with
experimental data by Zp code, which will be included in the updated Chinese
Evaluated Nuclear Data Library(CENDL) for application.

e
GNDS




"
& nERzEnsnRER Dongguan, Guangdong

Nuchel Fundamental iInternctions & Neutrons, Nuckear
DORES CHINA INSTITUTE OF ATONIC ENERGY 2025.5.24

Structure, Ultracold Neutrons, Related Topics (ISINN31)

313t Imemational Seminar on Imeraction of Neutrons with
-
-

Thanks for your attention!
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2. EEFERBIMIIESS, AE (specific energy loss, BEERK) BRMZAxX, &I
ZeHISERAEESEIBREISER;
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Results of n+23°U fission yield Fission yield evaluation
Result of the fitted parameters
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Results of n+2%U fission yield Fission yield evaluation

Result of the fitted parameters

92235-F
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Results of of n+23U fission yield Fission yield evaluation

Result of the fitted parameters

92235-H
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In general, the fitted parameter

delta Zp is lower than Wahl’s
2. systematic at heavy fragment,
03 |

02 | . | but the width parameter agrees
0.1

o = S5 ES B SiRiE well
[

60 70 80 90 100 110 120 130 140 150 160 170 180

Oz

>
o\
n




gz DERFEHEZF R

)3 0] T .
Camer CHINA INSTITUTE OF ATONIC ENERGY

Dongguan, Guangdong
2025.5.24 &=

113t Imemational Seminar on Ineraction of Neutrons with

*  Nuchkel Fundamental iInternctions & Neutrons, Nuclear
Structure, Ultracold Neutrons, Related Topics (ISINN31)

Fission Product Yields:

* Input for reactor simulation
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Nuclear power plants in China (view)

@ Active plants

@ Under construction plants
o Firmly planned plants
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