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Survey of Neutron Cross Sections Reported for Z>93

Abstract

A survey of the experimental data of neutron cross sections, resonance par-
ameters, etc. for Np, Pu, Am, Cf, Fm, Es and Cm, is presented. Materials
referred to are as follows;

PRI W=

Physical Review; 110 (1958)—131 (1963)

Nuclear Physics; 19 (1960)—47 (1963)

Canadian Journal of Physics; 38 (1960)—41 (1963)

Proceedings of Physical Society (London); 73 (1959)—81 (1963)

Journal of Inorganic and Nuclear Chemistry; 4 (1957)-24 (1962)

Journal of Nuclear Energy; 6 (1958)—11 (1959)

Nuclear Science and Engineering; 3 (1958)—16 (1963)

Nuclear Science and Technology; 14 (1961)—17 (1963)

AEC Report and Others included in Nuclear Science Abstracts (1958)—17,
No. 15 (1963).

Experimental method, energy range, accuracy of data and remarks are briefly
described for each individual reference,
The data are also listed in a tabular form, being classified by nuclide.

Jan. 1965 SIN-1T1 IGARASI*, MASAAKI Y AMAMOTO*
Member of the Japanese Nuclear Data Committee

*  HSHRRRT LSS TS Ozenji Division, Hitachi Central Research Laboratory, Hitachi Ltd.
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4 (1964 48) 1 Bv ¢+ v TN IAEA o
INDSWG (International Nuclear Data Scientific
Working Group) O 2EHE&EIT, HENLLOKT
— 2T HLEEELRET 5700, EERY S/ ~FE
BB v T — 2 DBEERABTR IO T — %
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HEMN Np Dl bz w5 — 20 BKEE
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THMEL, ¥/ <EBL2030LII0RATHESR
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TRbRLA 22U, MEHCLAIOR, $_C
Frve.

2. Mt - EAEH

FAELHEEE KT L TBERL, RO NBHES
AT LB LOCHEORFE LIER TR,
BITNENRO LS5 ->Tv 5.

Physical Review, 110 (1958) ~131 (1963)
Nuclear Physics, 19 (1960) ~47 (1963)
Canadian J. Physics, 38 (1960)~41 (1963)
Proc. Phys. Soc., T3 (1959) ~81 (1963)

J. Inorg. Nucl. Chem., 4 (1957)~24 (1962)
J. Nuclear Energy, 6 (1958)~11 (1959)
Nuclear Sci. and Eng., 8 (1958)~16 (1963)
Nuclear Sci. and Tech., 14 (1961)~17 (1963)
AEC Report I X0'#0ith, Nuclear Science
Abstracts (1958) ~17, No. 15 (1963) TIN5
LT 5Ho.
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1. Neutron Total Cross Sections in the 7-to 14-MeV
Region

Phys. Rev., 110 (1958) 927
A. BRATENAﬁL, J. M. PETERSON, and J.P. STOE-
RING
University of California Radiation Laboratory,
Livermore; California
0 239P
@ o OHE. doy=+1~2%
® En=7~14 MeV
@ Neutron source (% Livermore ¢» variable
energy cyclotron #{#v D(d,n)*He ZFIFHL Tw
%4. Time-of-flight #:} k{* plastic scintillation
detector ZfiEFH.
® 35 =2 element T2\ total cross section
ZMELDDTH 5. Energy X mass depe-
ndence (% BJORKLUND-FERNBACH (D optical model

DFELEILEIERD STV S

E{MeV) o (barns)
7.05 6. 83+0. 06
8.67 6.32+0.05

10.74 5. 88+0. 06
12. 67 5.821:0.06
14.25 5.83+0.08

2. Neutron Fission Cross Sections of 2%Pu and 237Py
Phys. Rev., 115 (1957) 1271
J. E. GINDLER, I.GRAY, JR,
Argonne National Laboratory, Lemont, Illinouis
@ Py, 237Py
@ Thermal neutron fission cross section

o¢(236) =170£35 barns

¢¢(237) =2500+500 barns
® Thermal
® CP-5 @ thermal column |z sample % {& %H|
ELTw5. 39Pu standard & fission counting rate
#H#54%. Double back to back ionization cha-
mber ZEHRAL TV 5.
® or OFEI{FE>7- row data ¢» TABLE 73D -

TS,

and J. R. Huizenca

3.  Angular Distributions of Fragments from Neutron-
Induced Fission of 23U and 3%y
Phys. Rev., 116 (1959) 102
L. BLUBERG and R. B. LEACHMAN

JAER] 4032

Los Alamos Scientific Laboratoy, Unijv. of Cali-
fornia

239Pu

Angular distribution of fission-fragment

0. 68~15 MeV

Fragment ¢ angular distribution DHEIEIZX
catcher foil techniques %{#5.

Fragment ¢ anisotropy 13 29Pu, 28U ey o
Kk XERTHRER TV 5.

®®ee

S

4. Neutron-Induced Fission Cross Section of Z"Np

Phys. Rev., 116 (1961) 1575

H. W. ScaMITT, and R.B. MURRAY

Oak Ridge National Laboratory

D za‘sz

® or, do=+7%

® 0.9~8 MeV

® hEETR: T(mHe X8 D(d,n)He. 1.7
MeV pJ kClZ back-to-back gridded ionization
chamber % f\T ¢ (¥*Np)/o¢(**U) #illlzE.
0.9~2.8 MeV T % T(p,n)%He yield i 3} 4
% %Np fission #iflsE.

® HAEBRREIRBLICETRINTVS. o DX
ROERRIE, hiET = % 4 £ —»% threshold ene-
rgy ORI T L o B RKEL LD, 2
MeV TCiiAfE 1.7barns iz L 9, 2 MeV
ZEEDL o TS LT 5 MeV Tl H/ME
1.40barns # & 0, Fh beIzUMEAL T
8 MeV Tl 2.14 barns D{EZAAT-

5. Fission Cross Section of Plutonium-242
Phys. Rev., 117 (1960) 1305
DANIEL K. BUTLER
Argonne National Laboratory, Lemont, Illinois
242Pu
or, dog=5% (doc(**U) ZFRVT)
0. 1~1.7 MeV
e TR TLi(p, 0)Be,  op(*Pu) joc(U) &
back-to-back gas scintillation counter Cillsg.
® HEHREIRTSEXLATVS.

®® e

6. Low Energy Neutron Cross Section of Fissionable
Nuclei
Phys. Rev., 118 (1960) 724
E. Voet
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AECL, Chalk River, Ontario, Canada

@ 9Pu

@ Multilevel analysis {Z & ) resonance param-
eter k5.

® E=-1.2~15.5¢eV

® U, WU ZHOWTHERFICEZL - T W 5.
HucHES and SCHWARTZ D4R L H~7: £50
->T\W5. Parameter & E;, 28I ;" I';s,
e 3 XOTHRHEROMRZRD T parameter %
kdTVWBB level O%ps HUGHES 725 X h 4>
49N

7. Angular Distribution of Fragments in Fission Induced
by MeV Neutrons
Phys. Rev., 120 (1960) 198
J. E. SiMMmoNs, and R. L. HENKEL
Los Alamos Scientific Laboratory, Univ. of Cali-
fornia
@ 2Np, 2Pu
Fission fragment ¢ angular distribution
0.5~9 MeV
Multiangle gas-filled counter
BREIME XCETREIATYS. #Th, 23U,
234U, 235U’ 236U’ 233[)’ ‘:*;jﬂj‘é_—i—f,_ 51 %&6_

®e 66

8. Multilevel Analysis of the Total Meutron Cross
Section of 24Py below 12 eV
Phys. Rev., 123 (1961) 559
O.D. SiMPsoN, and M. S. MOORE
Phillips Petroleum Company, Atomic Energy
Division, Idaho Falls, Idaho
@ Pu
@ Resonance parameter, 9 = level T2\ T
BT LT\ 5.

® E<iZ2eV
@ Sample & PuO, ZHHLTW5S. MTR fast
chopper {#if. Instrumental resolution ¥ 0. 05
~2.4 psec/meter
Sample g 29Pu, 20Py, 2Pu O 0.5
eV DT OBRTIERVTWwES 1 eV BT
BT . fEFTIE shape analysis %4y,
neutron channel 12¢% 220 fission channel
Z{EL, radiative capture width ;34 level
L3 0.04 eV LELTVS. HROENRDH
Tn5.

C)

2. HEE . WEBIER 3

9. Delayed Neutron Studies from the Thermal

Neutron Induced Fission cf %*!Py
Phys. Rev., 123 (1961) 1735
S. A. Cox
Argonne National Laboratory, Argonne, Illinois
@ 2Pu
® Delayed neutron yield = 0.0154.£0. 0015 neu-
trons/fission.
£ group ¢ yield
half life (sec) 94.0+£1 23.2+0.5 5.6+0.6
1.97+0.1 0.43+0.04
vield (n/f) (154+40) x10-5  (363+10) x -5
(273£40) X10-5  (62+8) x 10—+
(29+£3) x 104
® Thermal
@ Argonne Research Reactor
® 2Pu, #'Pu ¢ TABLE $D 5 T\5b.

10. Prompt Fission Neutron Spectrum of 24Py
Phys. Rev., 123 (1961) 2140
A.B. SMmrtH, R.K.SjomrLoMm, and ].H. ROBERTS*
Argonne National Laboratory, Argonne, Illinois
*Northwestern University, Evanston, Illinois
@ 24Pu, *°Pu, »:Cf
(@ Prompt neutron ¢ energy distribution Z;f|zE
N(E) <EYexp(—E|T)
TEET WA T=1.335+0.034 MeV. o fis-
sion neutron energy X
E(1n)ay=2.00210. 051 MeV
® E=0.3~7.0 MeV
@ E=0.3~6.0 MeV T} fast time-of-flight T,
E=1.6~7.0 MeV | emulsion fhT® proton
recoil ZFHL TW5.
® U, U, 9Py, 2Cf = o>\ 3, fission
neutron spectra OFHEFRIEND - T 5.

11. Fast-Neutron-Induced Fission Cross Sections of
241py and 3Am
Phys. Rer., 124 (1961) 1129
DaNieL K. BuTLEr, and RutH K. SjoBLOM
Argonne National Laboratory
@ 24Py, *Am
® or
® o1 (3*Pu); 0.02~1.8 MeV
ae(#3Am); 0.3~1.7 MeV
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@ Back-to-back gas scintillation counter &\
T oe(*U) 2R REE

®
E. [F I E, o, gy
(keV) | (***Pu) |(**Am)| (keV) | (*°Pu) |(**Am) .
20 4.8 700 1.58 0.15
40 4.3 800 1.59 0.31
60 3.5 900 1.60 0.62
30 31 1000 1.61 0.96
100 2.9 1100 1.62 1.22
130 2.6 1200 1.67 1.31
160 2.27 1300 1.74 1.35
200 2.09 1400 1.77 1.38
250 1.94 1500 1.78 1.39
"300 1.83 1 0.01 1600 1.78 1.39
400 1.70 | 0.02 1700 1.79 1.39
500 1.62 | 0.04 1800 1.79
600 1.59 | 0.08

12. Neutron-Induced Fission of 24Py
Phys. Rev., 125 (1962) 1329
H.L. SMiTH, R.K.SMITH, and R. L. HENKEL
Los Alameoes Scientific Laboratory, Univ. of Cali-
fornia
241Pu
og, dor=x:6%
0.25~21 MeV
Foil. o¢(?#1Pu)/o¢(?3%U) % back-to-back sphe-
rical ionization chamber "GjH|%E.
0.12~21. 0 MeV ffio 35 —F /4 & - SiCxd
5 ar(3#Pu) /o (25U), o:(2BU), o:(2Pu) ik
TEZLRTWV 5.
7r¥s 26Ra, 22Th, 231Pa, 280, 236]J  235]J, 234]J,
283, 287Ny, 242Pu, 241Pu, 40Py, 2%Puy, i nc
% g @ 2~5.5 MeV TOEHENETELD
nTwvs.

®@ 606

13. Nevtron Yields from Individual Fission Fragments
Rhys. Rev., 127 (1962) 380
J. TERREL
Los Alamos Scientific Laboratory, University of
California, Los Alamos, New Mexico
@ 239Pu’ 252Cf
® Neutron yield y¢ % fission fragment ¢» mass
M DBt L L TRD HlE
(® Spontaneous
@® Time of flight 35X tf radiochemical o 2
PrhEic data ZEETW5.

JAERI 4032

® I ETo fission theory 225 %5 HhEE
BHHEDT L.

14. Monelastic Neutron Cross-Section Measurements
on fLi, Li, *®U, %) and 28Py ot 8.1, 11.9,
and 14.1 MeV

Phys. Rev., 130 (1963) 1471
M. H. MACGREGOR, R. BOOTH,
Lawrence Radiation Lahoratory
@ 2#Pu

® one. HE: £6~89%

® 8.1, 11.9, 14.1 MeV
®
®

and W.P.BoLL

Sphere transmission technique T X 5.
(’g‘“%%%m:, 285U’ ZSBU, 239P1 ‘COV‘TPi

FF'[&?‘:—*/" BUDa, . 3B Da, . PuDa,,

F— (MeV) (barns) (barns) (barns)
8.1 2.90+0.15 2.95+0.15 3.204+0.20
11.9 2.66+0.10 2.83+0.10 2.84+0.12
2.69+0.20

14.1 2.84+0.10

2.95+0.10

15. Fission Fragment Kinetic Energies of 24Cf, 28Cf
and #4Cf

Phys. Rev., 131 (1963) 1203
A. M. FrRIEDMAN, ]J. W.MEApows, A.B. SMITH,
P. R. FIELDS, ]. MILSTED, and J. F. WHALEN
Argonne National Laboratory, Argonne, Illinois
u46Cf 248Cf  234Cf
Fission fragment kinetic energies
Spontaneous
60-in.
junction detector
24Cm (989%) 246Cm (2%) = cyclotron “THLEL
72 41 MeV o He ion % ffze =g #Cf, 26CE
#{EY, %O spontaneous fission {Z X - THAT
% fragment @ kinetic energy Z#fllsg L7z,
Standard r LT Cf 2{H-T\ 5.
energy OEHD-TW5.

® @606

Argonne cyclotron, silicon dffiuse

®

Kinetic

16. Coincident Time-of-Flight Measurements of the
Velocities of 232Cf Fission Fragments
Phys. Rev., 131 (1963) 1232
S. L. WHETSTONE
Los Alamos Scientific Laboratory, Univertity of
California, Los Alamos, New Mexico
@ =Cf
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@ Fragment velocity, mass, kinetic energy o

FolE% EREICHD 5.
® Time-of-flight

®
Velocity (cm/sec) Mass (amu) Energy (MeV)
Left 1.036 143. 61 80. 01
Right " 1.375 108. 39 105.71

17.  Possible Existance of Curium in Nature Ii
Phys. Rev., 131 (1963) 1249
P.R.FIELDS, A.M. FRIEDMAN,
METTA, and R. SjonLom

J.LERNER, D.

Argonne National Laboratory, Argonne, Illinois
247Cm

Half-life oifl5E, (1. 64+0.24) x 107 yr.

MTR

MTR iz #Cm #ANTHBHL, *Cm %/E5.
241Cm % L 243py & 43Py Zi#Hll>T #Cm o
life 235k 5. HROENRDS.

®®e 6

18.  Mass-Energy Relations in the Fission of Highly
Excited Heavy Muclei
Phys. Rev., 131 (1963) 2169
E.L.HaNes, and S.G. THOMPSON
Lawrence Radiation Laboratory, University of
California, Barkeley, California.
254Fm

¥Fm ¢ compound state ¢ fission IE-T

® e

44% fragment o mass-energy relation.
Excitation energy 58~116 MeV
Semiconductor detector

232Th+23Ne, 2B 4160, 242Py 4 12:C - X oT
®Fm %{Eh, Fo fission fragment o energy
ZAELTW3. REEHED 5T 5.

®® e

19.  Mass and Energy Distributions in the Spontaneous
Fission of Some Heavy Isotops
Phys. Rev., 131 (1963) 2617
R.BranpT, S.G. THOMPSON,
L. PHIiLLIPS

R.C.GATTI, and

Lawrence Radiation Laboratory, University of
California, Barkeley, California

@ %4Fm, s, 254Cf, 248Crm

@ Mass-energy distribution

HEEE - SCRRBIER 5

® Spontaneous

® Back to back semiconductor counter

® *Cf o spontaneous fission % standard |z
TVW%. Mean prompt kinetic energy (x zZ &
& HITHENNT 5. Mass distribution o asym-
metry |3 isotope RHITdhE b Ea37r o,
REFBD 5TV B.

20. Fore-Aft Yields of Fragments from 14 MeV

Neutron Induced Fission

Nuclear Phys., 19 (1960) 366

R. B. LEACHMAN, and G.P.FoRrp

Los Alamos Scientific Laboratory, University of

California, Los Almos, New Mexico

@ 2'Np

@ Fission fragments vield ¢ fore-aft ratio %
HlzE.

Max.
Fragment catching Ratio
ang.
Zr 28° 0.998+0.030(A/F)y 0.966
1398, 28° 0.896+0.042(F/A)J £0.025
“Zr 20° 1.028-£0.085(A/F) 0.998
13%Ba 20°

0.77 +0.24 (F/A)J +0.08

® 14 MeV. 4E=0.1 Mev

@ Cockcroft-Walton T (d, #)*He source. Catching
foil 3 Ni #{dim.

® Compound nucleus theory E—Ft+5. 35U o
DN ThHEI TS,

21. The Decay of Meptunium-238
Nucler Phys., 21 (1960) 438
R. G. ALBRIDGE, and ]. M. HOLLANDER
Lawrence Radiation Laboratory and Department
of Chemistry, University of California, Berkeley,
California
@ ZSBPu
@ #Pu o level scheme % 28Np ¢ B-decay %
> Tkt L L
11.98, 871, 943, 989, 1034 keV
D level B3RO 5 7e.
® ?®Pu o level scheme %;x{x St value Z£530D
S>TW5b.
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22. The Decay Scheme of 10. 1-h 4Am
Nuclear Phys., 30 (1962) 177 ,
S.E, VANDENBOSCH, and P. Day
Argonne National Lahoratory
@ #Am
® Decay scheme
® pB-spectrometer, r-—r, r-B coincidence scinti-
llation counting techniques
® Spin assignment I Nilson model % {#fi.
23. Spins of Neutron Resonances in 2%Py from
Scattering Measurements
Nuclear Phys., 30 (1962) 269
J.S. FrRASER, and R.B. SCHWARTZ
Atomic Energy Research Establishment, Harwell,
Didcot, Berks
D 2°Pu
® *Pu {Z X % neutron ¢ low energy resonance

scattering #HlsE.

E.(eV) 6.0, (eV barn) g J
7.8 2.4+0.9 0.72+0.30 1
10.9 3.8x1.2 0.66+0. 20 1
11.9 3.7£1.2 0.59+0.20 1
14.7 18.2+2.9 0.33+0.06 0
17.6 3.6+2.0 0.67+0. 40 1
22.2 15.5+4.7 0.1920.06 0
41.4 24.3+6.3 0.72+0.20 1
44.5 6616 0.40+0.13 0

® 7.8~44.5 eV

@® Harwell 28-MeV linear electron accelerator
% pulsed neutron source #{E5 DIZ{HA.

® Multilevel analysis 2L T\ 5.

24. Lifetime of the First 2* Level in 2#Cm

Nuclear Phys., 37 (1962) 482

P. R. CHRISTENSEN

Institute for Theoretical Physics, University of

Copenhagen, Denmark

@ 2#Cm

@ 42.9 keV 2*level o half-life, Ty,= (0.97+
0. 05) x 10-19gec :

@ Decayed coincidence method

® Rotational model #%ffi>C parameter %
Tn5.
Ey=42.9keV Ty,=(0.97+0. 05) x 10-10sec

JAERI 4032

1+a=1105.5 B(EZ; 0-2)= (18.1:£0.9)
X10~%e?ecm* Qo] = (13.50, 3) x 10-2¢cm?
B=0.32 I/I,;g=0.48

Decay scheme 230D >y 5.

25. On the Number of Neutrons emitted by 24y
and #%y in the Symmetry Fission Region
Nuclear Phys., 41 (1963) 92
V.F.ApALIN, Yu.N. Grisyuk, I E.KuTikov,
V. I LEBEDEV, and L.A. MIKAELYAN
1. V. Kurchatov Atomic Energy Instit__ute of the
USSR Academy of Science, Moscow, USSR

@ 240Pu

® v

® FMzirr¥—

@ FEFF0oy—<i a3 apboihitTse Py
BLO U B3, 58 0 BT
double ionization chamber %\ 5.

® HAK U LT 2Pu ORSROED LB

AOEB=FAF¥—, HEHE, REBRETR
L DOBRZE RVWETER. v BESEAOE) =
FAF—BRNDEEZHFEARIE vmax E75 D , S
RADER =% ¥ — BRFRO & ZR/ME vmin
&S, Ymax~ Ymin OfflX 23U, #Pu iTizn
T, FRER LO0LT.7, 3.240.6 L7 5.

26. Fine Structure of a-Radiation of 239y

Nuclear Phys., 41 (1963) 95

S. A. BaAraNov, V.M. Kurakov, and S. N,

BERENKY

I. V. Kurchatov Atomic Energy Insitute of the

USSR Academy of Science, Moscow, USSR

@ 2%Pu

@ 2Pu o « decay > fine structure

@® aspectrum (X magnetic y-spectrometer “GilE

® 8600~5200keV =& ¥ —{{HET 20 ¥ —
TEAEEEE. e fF-D= %4 F—, intensity,
Hinderance factor, level energy 8 ¥ ¢ 5%
LhTws. ZOHRZH ESWVWT U o=
FAF—-VSNLEEEL, HLvvEFr<n
5*(633) MBFET 5 T L &1L TV 5.

27. Measurement of Radiative Capture Resonance
Integrals in a Thermal Reactor Spectrum, and

the Thermal Cross Section of Py
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Can. J. Phys., 38 (1960) 57

W. H. WALKER, C. H. WEesTcorT, and T.K,

ALEXANDER

Reactor Physics Branch, AECL, Chalk River,

Ontario

@ 24Py ,

® 2200 m/sec cross section of 0Py =2704176
barns

® 2200 m/sec

® 3 o Nal crystal % y-ray detector L LT
-

® Cadomi ratio, resonance integral parameters

DRBD - TN 3.

28. Time of Flight Fission Studies on 233, 235 and
289Pu
Can. J. Phys., 40 (1962) 1626
J.C.D. MILTON, and J.S. FRASER
AECL, Chalk River, Ontario
@ 2Py
® Fission fragment ¢ mass & kinetic energy
distribution % F§~27-.
® Thermal
@® NRU reactor, time-of-flight
Fragment pair o velocity ZRIRHTEET 5.
® Mass-energy contours i J F energy, mass,
mass ratio etc. DEHH 5.
Mass yield curve HDSTND.

29.  Cross Sections for (n,p) and (n, @) Reactions
with 14. 5 MeV Neutrons

Proc. Phys. Soc. (London), T3 (1959) 215
R.E.CoLEMEN, B.E.HAWKER, L.O.0Q’ CONNER
and J. L. PERKIN
Atomic Weapons Research Establishment, Alde-
rmaston, Berks
@ ¥'Np, 2Py
@ o(np), o(n, @)

El  o(p,n) (mb) Sszsd?o/l;c)l Q-Value(MeV)
*"Np 1.3 25 0.27
H9Py 3.0 15 0.07

® E=14.5MeV
@ Activation method

® 100<A<250 DFFHOBITOWT HIEL TV 5.

HERE » SCHRBIE B 7

HIFEfED graph 230 5T\ 5.

30. The Mass Yield Curve for Fission of HAm by
Pile Neutrons
J. Inorg. and Nucler Chem., 4 (1957) 1
J. G. CUNINGHAME
Atomic Energy Research Establishment Harwell,
Didcot, Berks )
@ 24!Am

® ®MAm o fission fragment o yield FileE.

Peak to trough ratio ~160
v=3x0.5

® Yield ratio % &L} yield curve o graph
DD >TW5b.

31.  The Thermal Neutron Absorption Cross-Section

of 240py
J. Inorg. and Nuclear Chem., 9 (1959) 1
J.HALPERIN, J.0.OLIVER and H.S. POMERANCE

Oak Ridge National Laboratory, Oak Ridge,
Tennessee
@ 249Pu
@ ou
® Thermal
@ Oak Ridge pile osciliator
® 0.(2200m/sec) =285-+25 barns
1.055 eV resonance parameter; [,=2.24x%

11-%eV, I, =37x10-3eV.

32. Measurements of the Energy Dependence of the
Fission Neutron Yield per Neutron Absorbed in
2%y and 2%Y in the Range 0.006~0. 36 eV

J. Nuclear Energy, 6 (1958) 212

H. M. S. karsGArD, and C. J. KENWARD

Atomic Energy Research Establishment Harwell,
Didcot, Berks

289P

7

0. 006~0.36 eV, 4E=0.003~0.1eV

Mechanical neutron velocity selector, crystai

® e

spectrometer
HHBD - TWva.

®

33. Measurement of the Ratio of Absorption Cross-
Section for 23y, 28,  289py with 0.0011 eV
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Neutrons
J. Nuclear Energy, 6 (1958) 285
S. J. Cockineg
Atomic Energy Research Establishment Harwell,
Didcot, Berks
239Pu
oafar=1. 3000. 040
0.0011eV
Lead/Bismuth filter #{fiff.

® e 6

24.  The Slow-Neutron Resonance Behaviour of Py
Isotopes
J. Nucl. Energy., 6 (1958) 303
P. A. EGELSTAFF, D.B.GAYTHER, and K.P.
NICHOLSON
Atomic Energy Research Establishment Harwell,
Didcot, Berks
@ 2391)1.1, 240Pu’ 241Pu, 242Pu
® BWPu {ﬂnos

Resonance parameter

Otot
#'Pu{Resonance parameter (:10~309%)
62 (2200 m/sec) =360+ 60 barns
241Pu
242Pu

Gtor; 0.225~43.4eV

® 2®Pu{Resonance parameter; 0.296~41.0eV
OfERD 20 v

otor; 1. 057, 20.6, 37. 8 o> resonance i
#%Pu {Resonance parameter; 1. 057, 20. 6, 37.8
eV ¢ resonance =2\ T

}Resonarice parameter (10~509%)

#1Pu; 4.31, 4.55, 6.8eV ¢ resonance para-
meter

#2Py; 2.67 eV resonance

Harwell fast chopper %{fif.

WPU D a0y O data |3/ 57T, flioF—x
RETHZOhTWS.

®®

35. The Slow Neutron Total Cross-Section of 20y
J. Nucl. Energy, Pt A : Reactor Sci., 11 (1959) 14
N. J. PaTTENDUM, and V.S. RAINEY
Atomic Energy Research Establishment Hawell,
Didcot, Berks
D Py
@ oo FEEIL 0.0253eV DL ¥ —DE AT

JAERI 4032

+3%, 0.3eV DTFAF—DETAT +69%.
1.0575eV o resonance parameter.
® 0.01eV~10eV
@ Crystal spectrometer #{#f. Transmission
measurement |z & 5.
® RMEERIIS77TELLRTVWS. 0.0253eV
TBIID ot LT 273x8barns DL HL
T, 4k, HEDE=FA¥—4HiK% one
level formula CEFLTV3. FDEAELI
fo T A— &Ik
Eo,=1.0575eV, I',=29.6 MeV, I',°=2 40
MeV

36. Thermal Neutron v for 24Py
J. Nucl. Energy, Pt A : Reactor Sci., 11 (1959) 21
ARTHUR H. TAFFEY, CARL T.HiBpoN, and RuTH
SJOHLON
Argonne National Laboratory, Argonne, Illinois.

@ 241Pu

@ v FEE: £3%

® Thermal energy

@ rikEFiRE CP-3' (FE/KIF) DEBRILLS Ot
FY— 4. Annular counter vy, %
Tz U, 39U, 2Pu R & k.

® gov(*Pu)=3162+72. ga,(M#'Pu)=1070+14

(35°C of) #MWT

v (*#'Pu) =2.96+0. 08 (standard error)
Z /T 5 ZkpicfhoElEd & o iR
0.

37. Subcadmium in-Pile Etas and Absorption Cross
Sections of 2%, 23%Py and 4!Pu
Nuclear Sci. and Eng., 3 (1958) 758
E. R. GAERTTNER, M. E. JoNEs, D.E.McMILLAN,
J. B. SAmMPsoN, and T. M. SNYDER
D.E.C., Knolls Atomic Power Laboratory, Sche-
nectady, New York
@ 239Pu’ 241Pu
® 7 @ subcadmi value (7) %illE

289Py 1. 927 +0. 024

M#Py  2.213+0. 07

239Py (0. 0252 eV) 2. 025
Thermal
TTR

CECR®

WU DHD TS,



JAERI 4032 2.

38. Comparison of the Average Number of Prompt
Neutrons Emitted in the Fission of 233, 235, 289p,
and 2#1py

Nucler Sci. and Eng., 5 (1959) 49
G.DE SAUSSURE and E.G. SILBER
Oak Ridge National Laboratory, Oak Ridge,

Tennessee

@® 2¥Pu, 2¢Pu

@ vp FE - £1~2%

@ B=Fr¥—

@ [FFFE»LORPT 2. EEFmEiciEs
RYOREVEREFDRy 777V FHEDOT
“coincidence” FETHEMMET-ZRE

® HEER

v4/y% =1, 295:+0. 02
p925=1. 2320, 01
V2825 =1. 024 +0. 01

39. File Neutron Capture Cross Sections of 23Np
Nuclear Sci. and Eng., 5 (1959) 264

F. M. KiNDERMAN, H. W.LEFEVER, and H.H.
VanN TuyL

GEC, Richland, Washington

@ Np

@ o0.=31+6barns

® Pile neutron

@ Activation method

® 'Np 2D isomer ZEEL T\ 5.

40. Thermal Neutron Cross-Section Measurements
of 283, 23y, 240py, 284y gnd 129 with the ORNL
Fast Chopper Time-of-Flight Neutron Spectrometer

Nuclear Sci. and Eng., 8 (1960) 112
R.C.Brock, G.G.SLAUGHTER, and J. A. HARVEY
Oak Ridge National Oak Ridge,
Tennessee
D #Pu
@ owe FAEE: 0.021eV (5T +3%,
0.03eV hET +2%,
0.04eV ffiET +2%,
0.05eV ffif T +1.5%,
0.1eV fHET +2%.
® 0.02~0.15eV. HilEE= L ¥— &HiT 40 =% ,L
¥ A

Laboratory,

HERE « R R 9

® PEHEp#FHRIZETE (Oak Ridge Research
Reactor; U EEEKIF) @6 — AFLALES
NBLD. B=FL¥ -5 40,0006V FTo
B R A ¥ TR BB W S b1
ORNL fast chopper time-of-flight neutron
spectrometer Z{fif]. rhi:FRHBL LT “B
Fy proportional counter % 5.

® HET - 2R ICK->TVS. F—2%
(0toi0se) = 7= +b TRIC frbt, 2200 mfsec
DEE LT 010,=290+8 barns, ¢,=288+8 barns

(6se=2+x1barns L L T\35) FEZTWS.

41.  The Resonance Fission Integrals of 23U, 289py,
and 2ipy.

Nuclear Sci. and Eng., 9 (1961) 341
J. HARDY, JR,D.KLEIN, and G.G. SMmiTH
Bettis Atomic Power Laboratory, Westinghouse
289Py, 1Py
Resonance fission integral. f&ps: £6~79,
>0.5eV
TRX (heterogeneous, H,0-moderated critical
assembly) DfF.\Fided water hole Cjl5E.
#HlEix Cd-ratio kit X » Au ¢ resonance
capture integral & DR 2 b, 1/E
ANZ P ApLOTRIE PIMG (multigroup P,
digital program) DO EIZ X - THIIE.
® BIEDFERIT

®eee

285(]J 274 +11 barns
239Py 327 +22 barns
241Py 557+ 33 barns

42. A Precision Measurement of the Total Cross

Section of 2Py between 0.00291 and 0.1 eV

Nuclear Sci. and Eng., 11 (1961) 65

G. J. SAFFORD, and W.W. HAVENS, ]r.

Columbia Univ. and 3rookhaven National Labor-

atory

@ 9Pu

@ ogtor, 0o FEE: <x1%

® 0.00291~0.1eV. 17 energy point -TlsE.

@ Columbia University neutron crystal spectr-
ometer % {Hif.

® BEHRIZ/77BICRTELZL LTV 5.
oy ZRDBIE os=11x3 barns & LT\ 5. 2200
m/sec D& % 0,=100728 barns.
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43. Low Energy Total Neutron Cross Section of Pu-
241
Nuclear Sci. and Eng., 11 (1961) 111
‘0. D. SiMpsoON, and R. P. SCHUMAN
Phillips Petroleum Company, Atomic Energy
Division, Idaho Falls, Idaho
2Py
Otot
0.02eV~2keV
MTR fast chopper
12eV LT @ resonance {Z % asymmetry 3313 -
EDRVWEEhTWS. 0.5~1 5eVORi: #Pu
@ 1.06eV ¢ resonance D& L, JHIED

RARETH o7z

©eeee

44. Neutron Capture to Fission Ratios in 233U, 235y,
23‘3Pu
Nuclaer Sci. and Eng., 12 (1962) 169
J.C. Hopkins, and B.C. DIVEN
Los Alamos Scientific Laboratory, Univ. of Cali-

fornia

@ 239Pu

@ o FEEX l+e T +£1~29%

@ 30keV~1MeV. BIESIIdI =21 £ —5

® T(p,n)*He I X "Li(p,n)"Be Sz X B

FANRE—nZFAH 2% v P ARD
liquid scintillator @iz Z4E,
capture & fission It END r-#E¥— A
#3L R & coincidence |z X 9 #&H,. Fission |
R E 7o Fi X % delayed pulse 2k -
THaH.

® e OfIEE

E. (keV) i 233(J } 257 }

30+10 . 0.109=0.022 | 0.376+0. 036 } 0.343+0.038
6015 | 0.110+0.025 | 0.327+0.024 | 0.145+0.017
175+25 ] 0.098-:0.020 | 0.224+0.017 i 0.142+0.023
25050 | 0.091+0.022 | 0.213%0.016 | 0.106=0.016
40090 ' 0.078£0.010 | 0.1520.011 ' 0. 089+0. 009
60076 ° 0.062+0.009 ! 0,143+0. 011 : 0.0650.009
75070 l 0.047+0.009 | 0.128:-0.010 ‘ 0.046:£0.010
90063 ] 0.050+0.008 | 0.101+0.011 ]! 0.035+0.012
1000453 i 0.030:0.008 | 0.087+0.008 ; 0.027£0. 007

radiative

239Pu

45. Determination of Eta by comparison of 7g for
Y and 2Py with 70, for 2%U in a Flux Trap

Critical Assembly

JAERI 4032

Nuclear Sci. and Eng., 12 (1962) 359
R.GwiN, and D. W. MAGNUSON

Oak Ridge National Laboratory, Oak Ridge,
Tennessee
@D 2°Pu
® 7 fEE: =2.5%
® =i F—
@ Flux trap critical assembly % fgi» reactivity
coefficient technique CiflgE.
® #HRIT
’A‘ 77:(Ea:(/77_¢7235u ?]x/;lzssu ﬁx
=U (2.076+0.015)
=y 0.966+0.014 1.116+0.018 2.317+0.040
#Py | 1.60 +0.023 0.979£0.025 2.032+0.053

2200 m/sec @ ¢ Z DI
239Pu; =2 08 +0. 054
23U, 9=2.317+0. 040

46. Average Number of Prompt Neutrons Emitted
in the Spontaneous Fission of 23 and 240py
Nuclear Sci. and Eng., 15 (1963) 213
I. A. NiLssoN, H.CoND’E, and N. STARFELT
Research Institute of National Defence, Stockholm
@ 240Pu
® Prompt neutron O¥HEE v FiflE
vsp=2. 154 0. 028
® Spontaneous
® Liquid scintillator, 22Cf % standard & L C
1R
® HOADBEELIERD > TV 5.
Vsp (3%U) =1.9740. 07
vgp (#2Cf)=3. 80

47. An Absolute Measurement of U of 252Cf

Nuclear Sci. and Eng., 16 (1963) 124

I. AspLUND-NiLssoN, H.ConD’E, and N. STRAFET

Research Institute of National Defense, Stock-

holm, Sweden

@ Cf

® v (Spontaneous fission)

@ Liquid scintillator. y-ray back ground #[33%
4% 7-% pluse-shape discrimination % sz 7
-7z

® v (prompt)=3.79940.034



JAERI 4032 2.

v (delayed) =0. 008
v =3. 808 +0. 034

48. Cross Sections for the (1, 2n) Reactions of

2827h, 238U and 2%'Np with 14 MeV Meutrons

Reactor Sci. and Tech., 14 (1961) 69

J.L. RErRKIN, and R.F.CoLEMAN

Atomic Weapons Research Establishment, Alde:

rmaston, Berks

@ Np

® o(n,2n)=0.39+0.07 barns

® 14.5+0.4 MeV

@ *Np it ¥Pu ¢ a-particle activity #5}
5 5.

49. The Energy Dependence of the Fission Cross
Section of 238U and 2%U and %Py for Nucleus in
the Energy Range 12.6 to 20 MeV

Reactor Sci. and Tech., 14 (1901) 85

B. Apams, R.BATCHLER, and T.S. GREEN
Atomic Weapon Research Establishment, Alder-
maston, Berks

239Pu

or FERE : £4~5%

12.7~19. 4 MeV. 4E=0.3~0.5MeV
Multiplate fission counter % {gifg

WEE U @ o OF=FAF— T T5HHEE
HIsEL (Moat ¢» 14 MeV offiz normalize |
THB), WiZ oc(®®U)/o:(*3U), or(***Pu)/or
(0U) % ilj5e.

CECNCHCNC)

50. The Fission Cross Section of 24Py for 0. 04-

4,0 MeV Neutrons

Reactor Sci. and Tech., 16 (1962) 51

(Atomnaia Energiia, 9 (1960) 16 75 EiER)

V. G. NesTerov, and G. N. SMIRENKIN

T) 20Pu

@ o FEE: 1~4 MeV T +49,
0.3~1MeV T +5~109%,
0.3MeV LAFT £10~20%.

@ 0.04~4.0MeV

@ pYEFREE LT *H(p, n)*He FIES o k%
flva. [B+Fix 5MeV Van de Graaff »60
P FH & ffif]. Double fission chamber % Fjv»
T, ¥Pu & 2°Pu @ or OILEHIE.

Mk - TWMBER 11

® WMEHERILS 77 THEALRTVS. ZOHER
ROFRITI DIMeV LTD L 25 T o k=%
VX —DORD L E DR T 55, FOB
LOEEATE HUuGHES 725 0iflE (BNL-4(1958))
I bAhxL, 2) £72 0.15MeV LITFTIE or
TRAF —ITHL, FE—EDEETRLTVD S
LTH5.

31.  Average Number of Meutron v and 7 in the

14 MeV Neutron induced Fission of 233 and 23%uy

Reactor Sci. and Tech., 17 (1963) 423 Letter

(Atomnaia Energiia, 10 (1961) 68 7> Fj3R)

N. N. FLeErov, and V.M. TALIGIN

USSR

@ 29Pu

@ v, 7 FEEE: v £6%, 7 +5%

® 14 MeV

® Neutron o intensity o#fixHEESEIC 1T graphite

v; 7 0%
sample Z L FHHEAT 5 Z &IT KD TR
DHEREZMEL TRD 5.

® R
233J; 7=4.07x0.22, v=4.23+0.24
239Pu; 7=4.53+0.25, v=4.62+0.28
v OEZEHT BRI, 72&xiE ®Pu OFiFEH
Wt LIRDIEZ VT W 5.
one=(2.85+0.10)barns, ope—or=(0.1+0.1)

barns

prism fast neutron detector #{#fH.

52. The Terniary Fission of 233U, 23y, 2%y and
241Pu

Reactor Sci. and Tech., 17 (1963) 424, Letter
(Atomnaia Energiia, 10 (1961) 372 -5 FER)
T. A. MOSTOVAYA
USSR
239Py, 241Py
Terniary fission probability
o U
EEME RFT p b0 vhit 25, Terniary
fission OfEHL ionization chamber Z v
fission fragment pulse & long-range-a par-
ticle pulse ¢ coincidence DEEFRITZ X 5.
® HEDRERE

Pas (33U) _
P 1.16+0. 05

CHACECHS
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Pos (39Pu) _
P (U) 1. 04 +0. 06

Paf (2”'Pu) — 07
Ay =1 340,

53. Mesure du nombre mogen de neutrous prompts
émis lors de la fission du plutonium 239 induite
par des neutrons de 14.2 MeV

Comptes Rendus, 248 (1959) 954 .
M. JeaN LEroOY

France

230Py

Yy

14.2 MeV
FREFIRIE

counter

239y, /238y, f&iﬁ“ﬁ—f

230y /238y =1, 045+0. 08. 238p=4.55+0.15 L L T,
289y =4,7520.4

(d+3t—ia+in. BF; droportional

® ee0e

54. Meutron Cross Section Evaluation Group.
Newsletter No. 1, June 1960

BNL-607-T178 (1960)

QOak Ridge National Laboratory

@ 20Pu, 29Pu

@ o1 (#0Pu), 7(2*Pu)

® 0.02~0.20eV

@ owt; ORNL new fast chopper time-of-flight
neutron
7; reactivity coefficient measurements

® 610;(*Pu, 2200 m/sec) =290+8 barns
7(?%Pu, 2200 m/sec) =2.044+0. 054

7(2¥Pu, thermal) =1.995+0. 053

55. Neutron Cross Section Evaluation Group.
Newsletter No. 4, May 1961
BNL-672 (N-4), (1961) p.3
Precision Measurement of g¢¢ of 23°Pu between
0.00291 and 0.1eV
G. J. SAFFORD, and W. W. HAVENS, ]R.
Brookhaven National Lahoratory
@ 29Pu
@ oo, 0a
® 0.00291~0.1eV

@ Columbia University neutron crystal spectr-

JAERI 4032

ometer
® &¥l 42. Nuclear Sci. and Eng., 11 (1961) 65
EFELC

56. Neutron Cross Section Evaluation Group.

Newsletter No. 4, May 1961

BNL-672 (N-4), (1961) p.4

Fission Cross Section in the MeV Region for

285, 2Py and *#!Pu

RonaALD K. SmITH

Los Alamos Scientific Laboratory, University of

California

@ 239Pu’ 241Pu

® or BEE: do(®Pu) = £5%,

dos(29Pu) = £6%

® o0¢(3%Pu)=10.0~20 MeV, o¢(%#Pu)=0.12~20

MeV

®
E (MeV) | o, (*"Pu) ‘ E (MeV) | 0:(*"Pu)
0.12+0.03 }zuiwa 8.01+0.19 | 2.29+6%
0.47+0.28 | 1.73+6% 12.4+0.31 | 2.25+6%
1.00+£0.23 | 1.75+6% 14.4+0.62 | 2.60+6%
1.50+0.20 | 1.85+69% 20.0+0.25 | 2.57+6%
! P
2.01+0.15 . 1.82%6% E(MeV) | o0 Puw)
3.01+0.13 | 1.61+6% ’ N
4.0 +0.11 | 1.59+6% 10.0 2.43+5%
5.0 +0.24 IL&i@6 14.8 2.82+5%
6.02+0.28 | 1.60+6% 17.0 2.81:£5%
. 2.09+6% 20.0 3.15+5%

7.00+0.23

57. Sigma Center Nuclear Cross Section Evaluation

Group. Newsletter No. 7

BNL-768 (N-7), (1962)

V.1 LEBEDEU, and V.I. KALASHIKOVA

USSR
257N p

v

Fast fission
Coincidence between fission fragment (ioni-

® e e

zation chamber) fast neutrons of fission (1°B

F, counters)

®

Yrast CND) 1 197.4.0. 012
G I

L vp(3BU)=2.47£0.03 %5,
Drast (B¥Np) =2. 96:+:0. 05
%75, HL vr(®U)=2.43+0.03 75,
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;t‘u.st(szp) =2.91+0.05

58. Sigma Center Nuclear Cross Section Evaluation
Group. Newsletter No.7
BNL-768 (N-7), (1962)
N.N.FLErROV, and V.M. TALYZIN

D

@

® 14MeV
@ Graphite prism fast neutron detector

& &%} 51. Reactor Sci. and Tech., 17 (1963) 423
D v OFELFEC.

59. Sigma Cenfer Nuclear Cross Section Evaluation
Group. Newsletter No.7
BNL-768 (N-7), (1962)
V. N. ANDREEV
USSR
239P 3
One
Thermal
mg/cm? layer ¢ 2°Pu % Al foil {z-D|F heavy

®®6 0

water reactor ¢ thermal column 25 coll-
imated beam %&#. MPo »BHoD a X HHL
“C range-analysis

® Thermal neutron IZ%f1L ‘T, 6n.~20mb.
a energy ¢ peak 11.4+0.1MeV

60. Report to the AEC Nuclear Cross Sections
Advisory Group
WASH-1018 (1959)
J. A.HarvEYy, R.C.Brock, and G.G. SLAUGHTER
Oak Ridge Oak Ridge,
Tennessee
@® #Am
@ 2gI's FBE: <+30%
® 0.306~17.0eV. vr~<¥ 22 v
@
®

National Laboratory,

Fast chopper time-of-flight spectrometer

BREARTEZLNATVWA.

61. Reports to the AEC Nuclear Cross Sections
Advisory Group
WASH-1021 (1959)
S. J. FRIESENHAHN, and B. R. LEoNARD, JR

MEEE « BB 13

Hanford Atomic Products Operation, Richland,
Washington
@ #'Pu
@ o
® 4.3, 4.65eV
® Area analysis [z Xk »C
1200 barns at 4.3 eV resonance
300 barns at 4.65eV resonance

2/TV 5.

62. Reports to the AEC Nuclear Cross Sections
Adyvisory Group
WASH-1021, (1959)
SiMMoON, and HENKEL
Hanford Atomic Products Operation, Richland,

Washington

@D 2°Pu

® Angular distributions of fission fragments,

a(10°)/a(90°)
® 0.5~5.0MeV
@ 235U, 233(]J GCO\I\T%U)O'—C\I‘%_
E(MeV) a(10°) /o (90°)

0.5 1.048
1.0 1. 090
2.0 1.110
3.0 1.130
4.0 1. 082

5.0 1.096

63. Reports to the AEC Muclear Cross Sections
Advisory Group
WASH-1021, (1959)
H. W. ScumITT, and R.B. MURRAY
Oak Ridge,

Oak Ridge w~National Laboratory,

Tennessee
® *Np
@ or FEEE: 7%
® 0.9~8MeV
® o Offm
Threshold~2 MeV; —fiziEx,
2MeV ¢ l.75barns
2 MeV~5MeV; A 5MeV = 1.40 barns
5 MeV~8 MeV; tik: 8 MeV T 2. 14 barns
Section

64. Report to the AEC Nuclear Cross
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Advisory Group
WASH-1026, (1059)
B. R.LEONARD, and S. J. FRIESENHAHN
Hanford Laboratory
@ 241Pu
(@ Resonance parameter
® 4.32~8.61eV

®
o
E, "or* aurf —U—OIT__ o

(eV) (b-eV) | (b-eV) | G, * ma x
4.32 273 132 1.06 0.58
4.65 80 m 0.82 0.41
5.35 17 17 0 0.10
6.03 540 290 0.86 0.17

- 6.94 147 194 0 0.06
8.61 180 150 0.20 2.0

*BNL-325

65. Reports to AEC Muclear Cross Section Advisory

Group

WASH-1026, (1959)

R. B. REGIER, and B. H. SORENSON

Phillips Petroleum Company,

Division, Idaho Falls, Idaho

@ °Pu

® Fission mass yield. {&E: <x10%

® 0.0253~0.36V

® AfdEFoO=Fr¥—0Z{iTLbid
fission mass yield OE{L&#FIEL TV 5.

Atomic Energy

66. Reports fo -the AEC Nuclear Cross Sections
Advisory Group. Sep. 19-21, 1960.

WASH-1029, (1960) p.67
Total Fission Cross Section Measurements of
2Py
Phillips Petroleum Company,
Division, Idaho Falls, Idaho
@ 1Py
@ oo
® 2200 m/sec
® 0610:(2200 m/sec) =1380+15 barns

Atomic Energy

67. Report to the AEC Nuclear Cross Section
Advisory Group. April 28-29, 1960
WASH-1028, (1960)

JAERI 4032

Oak Ridge National Laboratory, Oak Ridge,
Tennessee

@ %*'Pu

@ g

® 2200 m/sec

® #'¢¢(2200 m/sec) =956+43b

68. Report to the AEC Muclear Cross Sections
Advisory Group. April 28-29, 1960
WASH-1028, (1960)
Los Alamos Scientific Laboratory, University of
California
@ 2°Pu, 241Pu, 22Pu, 2%Np, 252Cf, 22Cm, 2¢Cm
® *Pu; or
23Pu, 239Np; fission fragment anisotropy
2Py, 22Cf, #Cm, 2#Cm; spontaneous fiss-
ion/a>8 MeV
® o¢(?#Pu); 0.12~21.0eV. Fission fragment
anisotropy 1~9 MeV, 4E~1MeV
® or(®Pu) DERITFE. 2Py, 2Np ¢ fission
fragment ¢» anisotropy O#ERIIH.
Spontaneous fission/a>8 MeV 5 — % —|I&.

69. Reports to the AEC HNuclear Cross Section
Advisory Group. April 28-29, 1960
WASH-1028, (1960)
Phillips Petroleum Company,
Division, Idaho Falls, Idaho

241Py

Atomic Energy

@D

@ oo

® 2~20eV
@ MTR fast chopper

® @RI TRINTYS.

70. Reports to AEC Nuclear Cross Section Advisory
Group

WASH-1039 (1962)

T. WATANABE, and O. D. SiMPSON

Phillips Petroleum Company,

Division, Idaho Halls, Idaho.

241Py

Atomic Energy

gt
0.025eV~100eV

6 eV T absolute measurement % LT norm-

SECNCNC)

alize
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ar(6eV) =406+10 barns
¢¢(2200 m/sec) =965 +40 barns

71.  Reports to AEC Nuclear Cross Sections Advisory
Group

WASH-1039 (1962)
T.E. Young, and F.B. SiMPSON
Philips Petroleum Company, Atomic Energy
Division, Idaho Falls, Idaho
@ 2%Pu
(2) Resonance parameter

® 2.88, 9.96, 18.6eV

®
I'.(MeV) I',°(MeV)
E.(eV) B-W fit B-W fit Area analysis
—0.5 45 0.89
2.89+0.02 45+10 0.040+0.005 0.041+0.005
9.983-0.06 75+30 0.063+0.010 0.066+0.010
18.57+0.10 175%50 0.34 +0.10 0.36 =0.10

72. Reports to the AEC MNuclear Cross Sections

Advisory Group
WASH-1041 (1962)
J.C. Hopkins, and B.C.DIvEN
Los Alamos Scientific Laboratory, University of
California, Los Alamos, New Mexico
D 2Py, ¥Pu
@ v
® Spontaneous, thermal, 250 keV~14.5MeV
®

2. k.

SR AI R 15

Hanford Atomic Products Operation Richland,

Washington

@ 2%Pu

@ 6¢(2°Pu) /o, (2%U) =1. 405

® 0.02~1.0eV

@® Dual ionization fission chamber

® o7(%°Pu) =796 barns (2200 m/sec)
7(23%Pu) =2. 022 (2200 m/sec)
ZDIEIPERIVHB D 5.

74. Nuclear Physics Research Quarterly Report.
January, February, March 1858
HW-55879 (1958) p.3
Low Energy Neutron Cross Sections
E. ]. Seppi, W.]. FRIESEN, and B.R.LEONARD, JR.
Hanford Atomic Products Operation Richland,

.0Pu  Spontaneous »=2, 177 Standard devi-

ation=0.026

3*Pu Thermal v=2.816 . =0.028

25050 keV v=2.915 » =0.039

420+110 7=2,041 v =0.046

61070 v=2, 889 v =0.041

900+80 ~ $=2.988 s =0.041

3.90+0.29 MeV v=3.404 « =0,039
v=4.916

14.5+1.0 »

73. The Ratio of Plutonium-239 to Uranium-235
Fission Cross Sections from 0.02 to 1.0 Electron
Volts

HW-30128 (1953)

Jr., and E.]J.

B. R. LEONARD, S. M. HAUSER,

SEPPI!

Washington
@ 2°Pu, #!Pu
® or
® 0.0025eV~0.0047eV. 1leV
@ Crystal spectrometer
® HIEHR
% 239Pu lePu
E(eV) - - o : -
‘{a, (barns) | Error (%), (barns){Error(%)
0.00253 2034 4 2528 9.6
0. 00269 1953 3.2 2508 7.3
0. 00286 1930 2.6 2636 5.5
0. 00305 1856 2.2 2459 4.5
0. 00326 1814 1.8 2386 3.7
0.00349 1725 1.6 2279 3.3
i 29py i WPy
E(eV) - - . e —
1o, (barns) | Error (%) 0 (barns);Error (%)
0. 00375 1744 1.4 2247 2.7
0. 00404 1682 1.2 2119 2.4
0. 00436 1614 1.1 2113 2.0
0.00473 1533 1.0 2028 1.8
0.19 430 1.0 l 541 2.0
75. Annual Report. Plutoniuvm Recycle Program

Fiscal year 1958
HW-58000 (1958) p.35
Neutroa Cross Section Measurement
Hanford Laboratory
@ 2"PU

@ o«
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® <0.9eV:
@® Hanford Lab. crystal spectrometer
® o OFRIPTEZLNTVS.

76. Muclear thsics Research Quarterly Report.
‘Qctober, Novenber, December; 1958
HW-59126 (1959) p:.3
Experimental Physics. Subthreshold Fission
B. R. LEONARD
Hanford Atomic Products Operation, Richland,
Washington -
240Pu’ 237Np,"<24lAm~
o, I'r
Boxny—. JhRc iy —
Fission threshold (¢; %3 plateau value o 1/2
OB =R ALE—);
40Py, 0. 67 MeV;
237Np, 0.62 MeV;
41Am, 0.93 MeV
#0Py; 1.056 eV resonance [Zk\F5 I'rid TX
10-*mV, thermal fission cross section ~DO%
5% ~0.05 barns.
2'Np; FHD 3 -2 resonance [TiF5 I't D
FigfE ~0.9x10-3mV.
a¢(2200 m/sec) =14. 3+1. 3mb.
#Am; I'r 13 BNL-325 r[E L.
0.03~0.65eV @ or B2/ 5 7 THEZLNTWS
- (FEEE: £30%).

CECNCNS)

77. Plutonium Recycle Program Annual Report Fiscal
year 1959
HW-62000 (1959) p. 26
Neutron Cross Section Measurements
Hanford Laboratory
@ *'Pu
@ Fission resonance parameter
® 4.32~15.00eV
® Eo oot DEFPBELITVS.

78. Nuclear Physics Research Quarterly Report
HW-62727 (1959) o ‘
B.R.LEONARD, Jr.,and S.]J. FRIESENHAHN '
Hanford Atomic Products Operation, Richland,

1

JAERI 4032

Washington

University of Notre Dame

241Pu

. a'f

0.1~20eV

Crystal spectrometer, fission detector, mul-
tiple plate gas ionization chamber

X233 5. BNL-325 r3ftblLcuv5.

® ©eee

79.  Plutonium Recycle Program Annual Report Fiscal

year 1960

HW-6700 (1960) p. 19

Neutron Cross Section Measurements

Hanford Laboratories

D 2Pu

@ of, Uofr f

® 0.1~20ev

® 0¢(2200 m/sec) =956+43

eV 4.32  4.65 5.35 6.03 6.94 8.61
oo * | 132 44 17 290 194 150

*Area analysis iTX 5,

80. Nuclear Physics Research Quarterly Report.

July, August, September 1960

HW-67219 (1960) p.4

Subthreshold Fission-231], 238[J, 240Py, 242Py, 231Pg

B. R. LEoNarD, Jr. and R. H. ODEGAARDEN

Hanford Laboratories

@ Py, 2Py, *Am, ®Np

® Resonance parameter

® Hanford Laboratdries single crystal diffra-
ction sepectrometer. Multiplate gas ionization
counter. #Pu ¢ 20.4eV Dfiisg 4 gas scin-
tilation counter % {#H.

E.(eV) a;0(b) I' (10~%eV)
1.06 30 5.2
MPU{ 20.4 <535 <200
wpy 2,65 < 41 <17
0.307 52 175
"“Am{ 0.579 14 70
1.269 48 170
0.49 0.056 0.78
z="Np§ 1.32 0.007 3.96
1.47 0.056 0.59
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81. Annual Progress
March 10, 1959
ORNL-2718 (1939) p.26

Fast Chopper Time-of-Flight Neutron Spectro-

Report for Period Ending

meter
R.C.BLock, G.G.SLAUGHTER, and J. A. HARVEY
Oak Ridge National Laboratory, Oak = Ridge,
Tennessee
@ 2Pu, *'Am
® #Pu; oy, 62, s FEE: <+3%
2#1Am; ¢, resonance parameter 2 gI'y, I'y
® #%Pu; 2200 m/sec
MAm; ¢;, 0.2~~45eV. Resonance param-
eter, 0.306~17.0eV DD 22 v L.
@ Fast chopper time-of-flight neutron spectro-
meter % {#HFH.
® #Pu OF—&—;
barns, ¢,=238+8 barns.
BIAmM DF — KX —; ooy 17 F 7. 2800 13 22
vaizwrl, I’y 1k 0.306, 0.575, L.275eV

DUV LETCEHEZLENLTWVS.

gy=290+8 barns, os=2

82. Meutron Physics Division. Annual Progress Report
for Period Ending September 1, 1959
ORNL-2842 (1959) p. 240
Neutron-Induced Fission Cross Section of 29Np
H. W. SCHMITT, ef al
Oak Ridge National
Tennessee
287"Np
og, dos=+7%
0.9~8.0eV
i EIE T(p, n)%He, D(d, n)*He.
as(*Np) /o (*®¥U) % @ E. + v 7 iX thin
walled ionization chamder PNiz back-to-back
<. HSTHE 2 n-geometry TEHHL -
® MEHREIETE X 5hTVE. 07— B
BNL-325 (1958) o0F — & L/ n Bin 5.

Laboratory, Oak Ridge,

® e e

83. Physics Division Annual Progress
Period Ending February 10, 1961
ORNL-3085 (1961) p.42
High-Resolution Total Cross Section Measurem-

Report For

ents on 2'Np and #!Am
G. G. SLAUGHTER, J. A. HARVEY, R.C.BLock

ezt - 'S'Cﬁik?;ﬂ%ﬂ: ‘ 17
Oak Ridge National Laboratory, Oak Ridge,
Tennessee
@ 2Np, #1Am
® Resonance parameter
® 2Np; 4~100eV. 24'Am; 5.4~43eV
@ ORNL fast chopper, BF; counter
® ¥'Np; Ey, gl'® OFEF (4 vuic2o0nT).

0~29 eV i ¢ D=1. 15+0. 12 eV/spin state.
0~100eV DFiHT I'n°/D=0.96+0.13 % 104/
spin state

JBHAm; Ky, gln® ©F (53 v=Aiz-onT).
0~11eV it D=0.37x0.13 eV/spin
state, I'y°/D=1.1+0.2x10-4/spin state

84. MTR-ETR Technical Branches Quarterly Report
Period Ending Mardh 31, 1959

IDO-16543 (1959)
Phillips Petroleum Company,
Division, Idaho Falls, Idaho
® *Np
@ HE=FLF-
® <1W0eV
® MTR Fast chopper, time-of-flight spectrom-

Atomic Energy

eter

® 10eV DT CHlE i3k = % L £ — 13 0. 489,
1.325, 1.487, 1.975, 3.885, 4.284, 5.891,
6.43, 6.71, 7.53, 8.44, 9.10, 9.43(eV).

85. MTR-ETR Technical Branches Quarterly Report.

July 1-September 30

IDO-16658 (1960) p.22

Alpha decay of #1Pu

R.P. ScHUMAN

Phillips Petroleum Company,

Division, Idaho Falls, Idaho

D 2'Pu

@ a-spectrum

® a-spectrum D[X. Spectrum O — 7% 4.92
MeV, 4.78 MeV jz&i B4, ~5.00MeV D&
ZALHHELEDLDDE -5 HBH T BT
HEXhTW5.

Atomic Energy

86. MTR-ETR Technical Branches Quarterly, October
1-December 31
IDO-16665 (1960) p.20
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Total Neutron Cross Section Measurements of

"231Pa and #'Pu '

F.B. SIMPsofw, and O. D. SiMPSON.

Phillips Petroleum Company, Atomic Energy

Division, Idaho Falls, Idaho

@ ZHPu

@ ot

® <12eV

® 0~12eV D oi/E D # 5 7. Multilevel fitt-
ing LXxBdvnAsirz—2 D« (-0.160~
10.20eV B 9 v ~NAT2WT).
t¥k, IDO-16665 > p.43 & “Gamma Rays
from the Decay of #*Pu”, p.44 |z “Gamma
Rays from the Decay of 2¢#Pu” ¢» y ray spe-

ctrum @O} LO* branching ratio DFERH 5.

87. MTR-ETR Technical Branches Quarterly Report
April 1-June 30, 19é1
IDO-16710, (1961), p.15
Measurement of 7(Pu-239)/7(U-235)
E. Fast
Phillips Petroleum Company,
Division, Idaho Falls, Idaho
239Py '
7(2%Pu/250)
Thermal
ARMF
16°C Maxwell 4347 T 7(®%Pu/?%U) =0. 980+
0. 009

Atomic Energy

CECETECNS

88. MTR-ETR Technical Branches Quarterly Report
IDO-16781 (1962)
T. WATANABE and O. D. SIMPSON
Phillips Petroleum Company, Atomic Energy
Division, Idaho Falis, Idaho
‘_’41Pu
of
0.025~100eV
R0 5T 5.
5.

©@eee

2200 m/sec DED HILRBH

89. Radiochemically Determind Ratios of Asymmetric
to Symmetric Fission of 2%, 2¥%Py and %*U as a

Function of Meutron Energy

IDO-16797 (1962)

JAERI 4032

W. H. Burgus

Phillips Petroleum Company,
Division, Idaho Falls, Idaho
289Pu

Asym/Sym ratio for fission
0.06~0.36eV 35 Xf epi-Sm
Radiochemical method

TaBLe 0.

Atomic Energy

CECEONCNS

90. MTR-ETR Technical Branches Quarterly Report
April-June 30, 1962
IDO-16805 (1962) p.8
Total Cross Section of 2%8Pu
T.E. YounG and F.B. SiMpsoN
Phillips Petroleum Company, Atomic

Division, Idaho Falls, Idaho

Energy

@ 2¥Pu

® otot- Resonance parameter

® 0.02~100eV

@ MTR fast chopper. Radioactive-sample
changer

® 010:(2200 mfsec) =615+10b

Detected resonance energy; 2.89+0.03, 5.18
+0.04, 9.98+0.06, 18.560.01, 60.0%0.3,
70.7+0.4, 83.2+0.5eV.

BrIET WIGNER one level formula C4&870%
g _0.5eV; [y=45mV, [3°=0.87mV
2.89+0.02eV; [,=45+10mV, I'y,°=0.040+
0.005 mV

9.98+0.06eV; I'n=75+30mV, I',°=0.063+
0.010 mV

18.57+0.10eV; =175+£50mV, I';°=0.34
+0.10 mV

91. Proceedings on the Conference on the Physics
of Breeding Fast Neutron Scattering by 23U, 23%y
and 23y

ANL-6122 (1959)

L. CRANBERG

Los Alamos Scientific Laboratory, University of
California, Los Alamos, New Mexico

@ 239Pu

@ osc

® 550+10keV, 1+0.024 MeV, 2x£0.04 MeV

® Time of flight
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® ENO-TVA.

92. Reactor Development Program Progress Report
January, 1961

ANL-6307 (1961) p.43
Reactor and Nuclear Physics
Argonne National Laboratory, Argonne, Illinois
241Pu
Prompt fission spectrum
Thermal neutron induced fission
1.5~7.0 MeV
DOREF = F A ¥ —DHIER, =< AT 3 VRO
W gk & FIFR.
N(E)oca/E BT TLHpi 5.
T=1.35+0.05 MeV. i/ ¥— =2.010+
0.15 MeV

®eee

Fast time-of-flight techniques.

®

93. Reactor Development Progress Report January,
1961
ANL-6307 (1961) p.43
Reactor and Nuclear Physics
Argonne National Laboratory, Argonne, Illinois
@ ##'Pu
@ Delayed fissicn neutron
® Thermal neutron induced fission

®

reatdon | T (halt-ite | 258N 0D
group x 10%)
1 54.0 £1.00 1.54+0.4
2 23.2 £0.5 36.5 +1
3 5.6 +0.6 27.5 +4.06
4 1.97+0.1 2.0 £8.02
5 0.43+0.04 9.0 £3.0

94. Reactor Development Program Progress Report
Janvary, 19761
ANL-6307 (1961) p.43
Reactor and Nuclear Physics
Argonne National Laboratory, Argonne, Illinois
aoaAm, 241Pu
og
2#3Am; 0.3~1.6 MeV. 2tPu; 0.03~1.8 MeV
Neutron source 4} "Li( p, n)"Be. Back-to-back-

scintillation counter {#if.
HERIEIMTEXLNTVS.

® ©eeee

L - AMBE R 19

95. Experimental Studies of Fission Properties Utilized
in Reactor Design '

SM-18/36 (1962)

D.ButHER, S.Cox, J.MEADOWS, J. ROBERTS,’
A.SMmrITH, and J. WHALEN
Oak Ridge National Laboratory, QOak Ridge,

Tennessee

@ Py, 2Py, #3Am

® 'Pu; delayed neutron period yield. g;. pro-

mpt fission spectrum '

2Py, 23Am; g

deg~ £25%

G_; 0.030~1.8eV

ar OEIEITIX back-to-back gas scintillation

counter Z{FF-

® %'Pu ¢ delayed neutron ¢ period } X X
yield ZRTCRINTV 3.
2#1Pu ¢» prompt fission-neutron spectrum X
X8 %Py, #2Pu, 29Am ) or |3/ 5 7 CRE
hTwna.

® e

96. Measurements of « for 233y, 235U and 239Py for
Monoenergetic Neutrons
SM-18/55 (1962)
J. C. Hopkins, and B. C. DIVEN
Los Alamos Scientific Laboratory, University of

California

@ 2¥Pu

@ a FFBE: l+e gl £1~2%

® 30~1000 keV

@ Liquid scintillator. Capture 3 Xyt fission o

BEE b OEED prompt gamma-rays {T X
S>TEIRES.

HIER 92D = F L ¥ —H TR Ihbh, HBRIT
HMeREhTVS.

®

97. Number of Prompt Mevutrons per Fission for
233y 285y, 29Py qnd 252Cf
SM-18/56 (1962)
B.C.DiveN, and J. C. HOPKINS
Los Alamos Scientific Laboratory, University of

California
@ 2°Pu, »Cf
@ v HE: 1%

® Thermal ~15 MeV



20 MERT —2 0B RBE

@ Large cadmium-loaded liquid scintillator fiss-

ion counter ZFRE-

®
Prompt Delaved ,-‘ -
(n/fission) (un/fission) total¥ dv/dE
239Pu
thermal 2.814+0.036 0.006 2.820+0.046
4.0MeV  3.415+0.063 — 3.421+0.063
0.150+0, 012
ZEZCf
spont f* 3.739+0.051 0.009 3.748+0.051
spont f** 3,722 — 3.731

* 27T ¢ v % (US value) i€ normalize L7
L&D *Cf @ spont f © B
* Los Alamos OfExHIEDHRE

98. Fission Cross Section of 236, 235 =283y 239p,

and 23%Th for 14MeV Neutrons

AERE-NP/R-1996 (1956)

C. A.UrTLEY, and J. A. PHILLIPS

@ 2Pu

® os

® 14MeV

@ Back-to-back fission chamber
Neutron source [ T(d,x)*He

® 0¢(*%Pu) =2. 584-0. 09 barns

filh> element OHH 5. HEENRD S TVWES.

99. The Measurement of Thermal Neutron Cross-
Section Using the Dimpler Oscillator
AERE-R/R-2516 (1959)
D. Jowitt, S.K.PATTENDEN, H.Rosg, V.G.
SMALL, émd R.B TATTERSAL
Atomic Energy Research Establishment, Harwell,
Didcot, Berks

@ #Pu, 29Np
@ WESTCOTT o g factor, o,
® B=iax—
@ Dimple oscillator
®
g 7.(2200 m/sec) ,%(2200 m/sec)
#"Np 1.000 1693 b 169+6 b
Py 1.02 370+£40b 250+40b

* BNL-325 75

#oflh Bi, Pb, Be, C, Na, Mg, Al, etc. o
T—2HD.

JAERI 4032

100. Neutron Scattering by 23U, 239y gpgd 28y

LA-2177 (1959)

LAWENCE-CRANBERG, and JULES S. LEWIN

Los Alamos Scientific Laboratory, University of

California

@ 239Pu

@ ge1(0), oinai(E, E’)

® 0.55MeV, 1MeV, 2MeV

@ Pulsed-beam-time-of-flight 3. rhif:FEIx
0.55 MeV kT — ATl "Li(p,n), 1 1 &
X 2MeV v — Azl T(p, n)%He

® o1, var(0), oinenn(E,E) 0ELIUME.
2D 1| E,=550+:10keV o o5 (barns)

300—200  200—90 90—0
0.10£0.05 0.13+0.05 6.45+0.2

—Q(keV)
Zaspu

101.  Study of Fission Meutron Spectra with High—
Energy Aciivafion Detectors
LAMS-2883 (1963)
JaMEs A. GRUNDL

Los Alamos Scientific Laboratory, Univ. of

California

@ 23°Pu

® Fission neutron spectrum

® Thermal

® FrlzBaFkXh/e high energy activation dete-
ctor

® Evexp(—EIT) TAXZ tA&Gbdi. T

DOz FAE—pF, WU : U ; %Pu=1: 1016+

0.003 : 1. 039+0. 003

F/c flux ratio JIE =R A F—DEIAITLEKR

&<

239Py ; 25U 1.17+0.6G13 6 MeV<E<1l MeV
» 1.35+£0.03 11 MeV<E

102. Progress Report
CU-184 (1958)
W.W. HAVENS
Pupin Cycrotron Laboratory and George B. Pegr-
am Laboratory
@ 239Pu
® Total cross section
® E=0~0.1eV

@ Crystal spectrometer, transmission method
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iz 0.1% *
® U, MU conThEIHE~T\WHHA, data
.

103. Progress Report (In Nuclear Physics).
CU(PNPL)-211 (1961)-
W.W. HAVENS, JR.
Columbia University
@. °Pu . .
#o0; = 1018210 barns (2200 m/sec)
Thermal (0. 0029~0. 10-eV DT 17

®

® )
@ Columbia University crystal spectrometer
®

Neutron source % Brookhaven reactor % {#H]
ga (2200 m/sec) =1007+8 barns

104. Measurement of Neutron Spectra in the

Eission of 233, 235U, 239y in the 50-70 keV Region

AEC-TR-3451 (1958)

V.P. KOVALEV

239Pu

Neutron spectra .

50~70 keV

Cloud chamber

® e e e

U0, + PuO, @ mixture T reactor LD
thermal neutron %MB& L, recoil proton @
track #>5 fission neutron spectra &k 5.
® Proton track DRIEEDERN D H-
Neutron spectra {3 F(E)~e 5T sinh (2+/ wE[T)
&5
0=0.5MeV, T=1MeV

105. Dependence of the Degree of Angular Aniso-

tropy of Fission Process on the Structure of Nucleus

AEC-TR-3915 (1959)

A. N. ProTopopOv, and V.P.EISMONT

Zhurnal Eksperimentalfieii Teoreticheskoi Fisiki

@ 'Np, 239Py, 2#!Am

@ Fission fragment DAL O IERT TR

@ 14.3~14.8 MeV neutron

® In(s(0°)/a(90°)] & critical nuclear temper-
ature T OFGRERTEBD > TV 5. Z:A D
pajmz -24LC anisotropy A% A T H DI 73/A
BT IO T T Ao &) AL
CBIRL TV 5. @Th, MU, 20 220 T
EBL T 5.

MR + ORI 21

106. Average Number of Prompt Neutrons in Fission
of Pu-240 by Neutrons with Energy 3.6 and 15
MeV

AEC-TR-4710 (1960)

B. D. KuzMINOV

240Py

5

. 3.6, 15MeV

3.6 MeV o source; D(d,n)*He (E4=920keV)

15 MeV @ source; T(d,n)*He (E¢=400keV)
L=3.6 MeV TE/fERE #0p=3.25+0.15

En=15MeV Tlx 0v=4.4+2

® ©eeeo.

107. The Slow Meutron Cross Sections of Plutonium—

239

Proc. 2nd. UN Int. Conf. PUAE, 15 (1958) 127

L. M. BoLLINGER, R.E.CoTE, and G.E.THOMAS

Argonne National Laboratory, Lemont, Illinois

@ 2¢Pu

® oio1, 0f, 7, ¥, Tesonance parameter, reson-
ance integral

® oor; <0.7eV & 5~70eV. ar; <43eV.
y; <28eV
p; thermal, resonance energy. Resonance
parameter; —0.26~52.6eV, 20 v~/

@ Argonne fast chopper. thi TR CP-5(&K
i7).
Gas scintillation fission detector. Fission
event OfHIZIE fission fragment detector &
134> fission neutron detector ZHERELTWY
5.

® oo, 06 7 EETREINTVS. Resonance
Parameter 3ETH5Z5NTWS. vid 0. 025~
0.3eV Tix +0.5% OOFiFET—%E, resonance
Mo EHOEE <3~4%- Ir=230+5 barns,
I.=188+17 barns.

108. The MIR Nuclear Physics Programme
«pile Neutron Research in Physics 1962”7, p.93
J. E.EvANS, and M.S. MOORE
Phillips Petroleum Company, Atomic Energy
Division, Idaho Falls, Idaho
@ 2%Pu, 241Py
® 7/v(**Pu), ar(*'Pu)
® w/v(®Pu) XEE 107 BOLLINGER et al DT —

R. G. FLUHARTY,
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2 LEC.
ay(3"Pu) IE K 43. SIMPSON ef al DF —% &
FC.

109. The ORNL Fast-Chopper Time-of-Flight Neutron
Spectrometer v
“Pile Neutron Research in Physics. 1962”7, p.535

R.Brock, G.SLAUGHTER, N.PATTENDEN, and

J. HARVEY

Oak Ridge National Laboratory, Oak Ridge,

Tennessee

@ 240Pu

@ Ttot

® 2200 m/sec

@ ORNL fast chopper time-of-flight neutron
spectrometer. BF; proportional counter

® &l 40. Nuclear Sci. and Eng., 8 (1960) 112

DEIEEFC.

110. Measurement of 7 and Partial Cross—Sections
of 23U and 2*%Py for Resonance Neutrons

Institute of Theoretical and Experimental Physics
USSR State Comittee on the Utilization of Atomic
Energy. Moscow 1963, No. 147, 63-5316
K. G. IGNATEV et al
USSR
D 29Pu
® o1, 04, 001, resonance parameter
® o1, 6a; 5~27eV
o5, Giop; 40~100eV
Resonance parameter; 7.85~95.5eV, 23
levels
Pulsed-cyclotron neutron spectrometer
Gr, Gn, Gtor DT — X —EHTHRINTVS.
2gln, I's 3RTEZLRTVS. -

® ®

111. Proceeding on the Conference on the Physics
of Breeding Status of the Low Energy Cross Section
of Plutonium

ANL-6122 (1959)

B. R. LEONARD, ]R.

Hanford Atomic Products Operation, Richland,
Washington

@ 9Py, #°Pu, 24Py

@ o, 0., of, resonance parameters, 0.5~5%

JAERI 4032

BREDHE ,
® Cross section 3 0.5eV LI, resonance par-
ameter |3 4.32~8.61eV ;
® R&EITERD>TVS.
2200 m/sec |z 3sF B fEbx
o, (#°Pu) =274+ 10 barns
op(#*'Pu) =956 43 barns

112.  Proceeding on the Conference on the Physics
of Breeding
ANL-6122 (1959) p. 227
Status of the Low Energy Cross Section of Plu-
tonium
B. R. LEONARD, ]R.
Hanford Atomic Products Operation, Richland,
Washington
(D 2¥Pu, #0Pu, #1Py
@ #8Pu; oy, oror H#0Pu; g, 2'Pu; g, resonance
parameter

® %Pu; <0.40eV. 240Py; 2200 m/sec. #'1Pu; g¢
¥ <0.5eV Lot 2200m/fsec, resonance
parameter |} 4.32eV~8.61eV 6 L~n.
EERTREANEL T~ %
BPU; of, oo & DHIETRINTWS. FEE :
0.03~0.12eV T x0.7~0.9%, 0.03eV BIF
T +1.5%, 0.2~0.35eV T +2%.
240Pu; ,(2200 m/sec) =274 10 barns.
2#1Py; 0¢<0.5eV XECRINTHVS. 6:(2200
m/sec) =956+43 barns. Resonance parameter

BRRTEZLNRTWVS.

® ®

113. New World Average Thermal Cross Section
Nucleonics, 17 (1959) 132
D. J. HuGHES
Brookhaven National Laboratory,
York
@ 9Pu
® 0,=1028x8
or=7T42+4
14+a=1.39+0.03
7=2.08+0.02
v=2.890.03
2200 m/sec
BNL-325 2nd ed. Sup. 1 flic{e-7cd . 220,
WU pRGHS. THEO data pb {EoTW

Upton, New

® e
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114. Heavy MNucleid Cross Section of Parficular

Interest to Thermal Reactor Operation; Convens-
ions, Measurements and Preffered Values

Nuclear Sci. and Eng., 6 (1959) 100

R. W. StoucHTON, and J. HALPERIN

Oak Ridge National Laboratory, QOak Ridge,

Tennessee ’

@ 2Py, 20Pu, 24Py, #2Pu, 2¥Np

o, 0a, or. Resonance integral

Byt >0.15eV

29Py; g,=280+£30b. 0,=1030x:40b, ¢r=750
+30b, I.(>0.15eV)=1500+300b, I.(>0.15
eV)=3500+500b, I;(>0.15eV)=2000+:200Db
2Py ; g, =28020 b, Io(>0. 5 €V)=90001500b
#Py; ¢,=375+50Dh, 0,=1400x100b, o=
102550 b, I.(>0.15€eV)=1000£300b, I.(>
0.15eV) =2800:500b, I;(>0.15eV)=1800+
300 b

#Py; g,=25+10D, [(>0.5eV)=1300+:200b

®@
® o; 2200 m/sec. Resonance integral; >0.5eV
®

115. Physics Research Quarterly Report
HW-69475 (1961)
B. R. LEONARD, JR
Hanford Atomic Products Operation Richland,
‘Washington
@D Pu
@ 2200 m/sec TKITS
onr=1018+5, opy=10+3, ox;=1008+6
Ony=254x11, 6,;=754+9,
a=0.337 £0. 017
v=2.89+0.05 7=2.16+0.05
® 2200 m/sec
@ Subtitle Survey of the Status of Low Energy
Cross Section of Fissile Nucleides

116. The Low Energy Cross Sections of Fissile
Nucleides
Nuclear Sci. and Tech. ; Neutron Physics. 1961
B. R. LEONARD, ]R.
Hanford Atomic Products Operation, Richland,
Washington
@ 239Pu

2.0 3EE - AWMBEHR - 23

® ot onn, Gux, Onr, O YV, 7

® 2200 m/sec

® o0:=1018+£5Dh,
ony=254+1D,
7=2.16+0.05 .
SAFFORD ef al, BOLLINGER et al DF — 2% %
LIRLTEEDILD. -

Fan=10+3D,
or=T54+£9b,

Onx=1008=6 b,
»=2. 890, 05,

117.  Plutonium Physics; Contribution to Prlutonium

Handbook

HW-72947 (1962)

B. R. LEONARD, JR. ,

Hanford Atomic Products Operation, Richland,

Washington

@ ®Pu, ¥9Pu, 2Py, 1Py, 242Pu

® Thermal cross section, resonance parameter,
fission parameter, level scheme

® Thermal, resonance, fast

® KzFAF-FEROLETF-2OHREHRETD
5.

118. The Physics of Plutonium in Fast Reactors
HW-75007 (1962)
D. OKRENT, and F. W. THALGOTT
Argonne National Laboratory, Arogonne, Ill inois
@ 239PU, 240Pu, 2“‘PU, 242Pu
® v, of @
® 7; 0~16MeV & 1.5MeV
or; 2%Pu, 21Pu 1keV~10keV
200Py threshold~9 MeV
242Pu threshold~1. 5 MeV
a; 23%Pu 0. 1keV~1MeV

@ HEiD->Twnd. BERETDH .

119. Least Squares Analysis of the 2200 m/sec
Parameters of 23U, 23U and 3%y
BNL-722 (1962)
R. SHER, and J. FELBERBAUM
Brookhaven National Laboratory,
Island, New York

239Py

Upton, Long

o1, Gay Ofy ¥, 7, @
2200 m/sec
ap=1040+10, ¢,=1030.1+7. 4

©@e e
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0¢=T48.2+4.9, y= 2 882+0.016
=2 093 0. 014 a=0.377+0. 011

‘Fitting parameter @ﬁ;}b‘ X U\khiﬁi#&) %.

tc:B, Nucz’ear Science Abstracts,

17 No.k_ 15.(1963)
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FCORPLAVESNAIIR (oL 1958 S0 SORMFRELTH<.
%R BWE T | i %
HW-SA-2875 Np . 4 ERid 5 fast neutron total cross section
"WAPD-TM-33 ' wpy | ‘¢4, thermal
UCRL-10464 #CE, =Cf | #°Cf; a/fission, T,.(spontaneous-fission), ®3Cf; T;.(spontaneous

‘ fission) -

EUR-122e E.=14~15MeV @ cross section OFE
IDO-16648 wipy Thermal cross section )

IDO-16760 mpy 7| 0.01~20eV T o,

AWRE-0-28/60 2Py, #Py, 1Py |70.025eV~15 MeV. 1957~1960 April @ compile .data
AMS-2489 - Hpy - 1Y(@2 MeV) .

CEA-1913 Hpy Fast @ o,

CF-60-4-11 2Py | Thermal, 2200m/sec @ 7
TNCC(US)-32 - #opy, 22py Resonance parameter
TNCC(US)-43 239Ppu, #9Py, BCf (v
UK/C/6/124 - 9Py, 1Py Thermal. a(*Pu) /e (***U), o¢(**Pu)/a(>U), a(*'Pu) /e (***Pu)
PR-P-38 2Py Many level analysis .

P115 of “Neutron Hpy 3~20eV or o,
time-of-flight
method”

P407 of “Neutron #9py 30~1000keV @ «

time-of-flight
method”
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3. BEMNCIZITF—IONEF

LOETE, BEZL, 7-2ZJLTELDER
DE, £7— ZFREDSHWHEE ST W3 Ddibi
X5 L. Br=x1¥-HEEXHEECL, 7~
FDORERZFIEL/2Y, SHETHELRLVTHLED
BELRDE ST L. BRBESRE2EDODLD (R
HEHIRL) T, moT#HERSEE CERTH
5. :

TABLE 1 |3 Np iZB8553DT, FLTHEIT LITE
iz, BIET — % DRERGVE ¥'Np T#H 5. TABLE
2 %, ¥Pu, #Pu, 2Pu O{DTH 553, BIET —
£1%, HED V. TABLE 3 [T 2%Pu H¥iF0 LD TH
5. BfE, BbBELEINTWET—2ThHBMH, E
BROHIZWIhEd =k A ¥-BEbhTwiy,
R A= EAREEDLDITEEF>TVWAERLTHS.
TABLE 4 |%, 2#°Pu @ 4 O T » 5 3, HIEDEMIT

BPu LEULA DL oTwdb. 705 2EBOKL
AWK S5 THBH. TaBLE 513 #Pu v, BIEIRITE
AL o WERLTWS. LAELEFNTIZFAE—
= E S A

TABLE 6 DI FIE#hFh 22Pu, Am, Cm 30 T
By, B taete 9 [ Cf, Fm, Es #vwsL xiCL
TOETz.

ik, HEERIE2ED 2), 5) ORNEEZ AELK
LOTHY, Fl=xA¥—FHEDLIATRLELZIE
0.3~7.0MeV :Ho-THh, ZOLFEHEZEIELAD
DT, ZOFADMENTOWTHELIZEWVS
EWRTHS. AEll-72rz2BERT S EE—KCH
DT, PARTEZLOUMNIMIEBVTErhhr

-7z,

Tasie 1 Np (45208
Ak | ® &K | =aax-mE | ERES | f# %
="Np Gosn | 14.5%0.4MeV | 48 | 0.0.=0.39:£0.07D
G | 14.5MeV | 29 |o..=L3mb, 45,,=25%, @=—0.27 MeV
a; 0.9~8.0 MeV 4 6:(2MeV)=1.7b, a,(5MeV)=1.40b
g, (8 MeV)=2.14b, do;=x7%
” 63 | @H 4 LFEL
” 82 da =+9%, BNL-325 &3&ES
2200 m/sec 76 6,=14.3+1.3mb
G, 2200 m/sec 99 6,=169£3b
v fast 57 7=2.96+0.05 ¥/ ¥ v=2.91+£0.05 FEELTW5
3 DEDEVWCE TS
Resonance 78 #1dD 3 20 I'y OFH~0.9x107°mV
parameter | 0.49, 1.32, 1.49eV 80 | a4 I'g
4~100eV 83 Eo,, gl.° @ T4 level OF
0.4~10eV 84 E,, 13 level
Fission 0.5~9.0 MeV 7 Fission fragment ¢ anisotropy, &, &
fragment 14 MeV 20 Fragment o Fore-Aft ratio
14.3~14.8 MeV 105 a(0°)/¢(90°), anisotropy
Westcorr D 99 1.02
g factor
CmNp | . Thermal | 39 |o.=31%6D
l}xssion 1~9 MeV ' 68 Fission fragment @ anisotropy, X
| fragment
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TABLB 2 2¥Py 287Py,  28Py B A

FRETs | £ B | =kax—mE | wHES | 1 %
mepy s | * Thetmal 2 | o;=170+35b T D
arpy 'y | Thermal | 2 | 6,=2500+500 b
— 7, 0.02~100 eV [ 90 |2.89~83.2eV G 7 level @ ;;1—{;%0:7“7:

2200 m/sec 90 . =615+10b
Resonance ~0,5~18.57 eV 90 r,, r.°
parameter | » g8, 9.96, 18.6eV 7 | B, I, I'e, =
21 Level scheme, ft-value
TABLE 3 2¥Pu ZB§3 5% §
= % =FLE—WE | ENES | s %
Gan 0.55, 1.0, 2.0 MeV 91 *
0.5~2.0 MeV 100 0un(0) DR, %, =FLF— 3 &
Gon: 0.5~2.0MeV | 100 ‘u,,,,,.(E,E’) OE, = B
o, 0. 0025~0. 0047 eV 74 11 =3AF—E, do=1~4%
0.02~1.0eV 73 EHLUE
<43eV 107 =
40~100eV | 110 B
12.7~19.4MeV | 49 4o, =4~5%, 4E=0.3~0.5MeV
10~20 MeV 56 16,=5%, 4 ZRAFE & E
14 MeV 98 0,=2.58+0.09 b
2200 m/sec 73 796 b
Gux 8.1, 11.9, 14.1 MeV ! 14 do, .=6~8%, U, U &b 7 o
o, 0.0029~0.1eV ; 42 17 =3 AF¥ -, 40,<1%, £
0.0029~0.1eV | 103 17 =37 AF—5
<0.1eV 102 46, =0.1%
0.225~43.3 eV 34 =
<0.6eV, 5~80eV 107 =
40~110 eV 110 =
7~14 MeV 1 40, =1~2%, HIE=FA¥— 5 &
2200 m/sec 103 o,=1018+10b
0. 0.00291~0.1eV 42 46,51%, =FAF—E 17, &
5~27 eV 110 £
2200 m/sec 42 0,=1007+8b
2200 m/sec 103 0,=1007+8b
Oqn,p 14.5 MeV 29 30 mb, d”n.o=150/6’ Q=0- 07 MeV
Goa 14.5 MeV 29 =
Thermal 59 0..2a=20 mb
7 0.006~0.35eV 32 , B4
0.0253 eV 37 7=2.0%5
Sub-Cd 37 | $=1.927+0.024
<28eV 107
0~23eV 108 - ¥R 107 XEU
14 MeV 51 | =4.53+0.25
Thermal 45 ' 7=2.032+0.053, Maxwell ¥
Thermal 87 ! 7(*°Pu) /% (***U) =0. 980£0. 009, Maxwell iy (16°C)
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Thermal 54 7=1.995:0, 053
2200 m/sec 45 =2, 082+0. 054
2200 m/sec 54 7=2.044+£0.054
2200 m/sec 73 7=2.022
@ 0.0011 eV 33 a./os=1.300%0.040
30 keV~1MeV 44 d(1+a)=1~2%, =FAL¥F— 9 &, *
30 keV~1 MeV 96 4(1+a)=1~2%, =¥ — 9 &,
y 0~14.5keV 72 | =RAXF-T4, FE
14 MeV 51 v=4,62+0.28
14 MeV 58 v=4.62+0.28
14.2 MeV 53 v=4,75+0.4
Thermal~15MeV 97 »(Thermal)=2.814+0. 036
) »(4.0 MeV)=3.415+0.063 »(delayed)=0.006
dv/dE=0.150-0. 012
Thermal and resonance 107 v Oz AF—FE{L
Thermal 38 v(*3°Pu) [»(*U)=1.23+0.01
Spontaneous 13 v X fission fragment ¢ mass & OBHE
Resonance —1.2~15.5eV 6 Ea 2g a0, Ty, Ty TSR
parameter 7.8~44.5eV 23 E,, o, ., g, ], 8 level
0.296~41.9eV 34 20 level, &
<52.6 eV 107 20 level, &
7.84~05.5eV 110 2g 1., I'y, £
Resonance 20.5eV 41 R.I. (fission) =327+22b
integral =1eV 107 R.1. (fission) =230+5b
” R.1. (capture)=188+7b
Fission 0.0253~0.36 eV 65 Mass yield, error<10%
fragment 0.68~15 MeV 3 Angular distribution, X, #
0.5~9.0 MeV 7 Angular distribution, X, £
0.5~5.0 MeV 62 Angular distribution, ¢(10°)/¢(90°) ¥
1~9 MeV 68 Fission fragment anisotropy, [
0.06~0.36 eV, Epi-Sm 89 Asym/Sym ratio, ¥
14.3~14.8 MeV 105 a(0°) /o (90°)
Thermal 28 Fission fragment mass, energy distribution
Fission 50~70 keV 104 F(E)~e¢ T sinh (2voE]T), ®=0.5MeV, T=1MeV
spectrum Thermal 101 FH= R F—, *Pu/?U=1.03910.003
Terniary Thermal 52 Po ¢ (3°Pu)/Pa; (*°U) =1.04£0. 06
fission
a decay E 26 25U ¢ level #EE
TABLE 4 #Pu [T 5HEE
& B | =xax¥-—mmE | wRES i %
@, 0.04~4.0 MeV 50 M, 4da,; 1~4MeV T 4%, 0.3~1MeV T 5~10%;
0.3 MeV LT 10~20%
o, 1.057eV, 20.6eV, 37.8 34 X.
eV ffif
0.01~10eV 35 B, do,=3~6%
, 0.02~0.20 eV 40 £. do,=2~3%
2200 m/sec 35 ¢,=273x8b
” 40 o,=290+8b
” 54 ¢, =290+8b
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" 81 ¢,=290+8b
L u 109 .| ¢,=29048b
. 2200 m/sec 27 0.,=270+17b
” 31 7,=285+2 b
” 34 a,=360+60b
” 40 | 6,=288+8 b
” 81 0,=288+8 b
” 99 ¢,=270+40b
Resonance 1.055eV 31 I,=2.24x10"%eV, I';=37x10"%V
parameter 1.057, 20.6, 37.8eV 34 #=
1.0575eV 35 I';=20.6mV, I'.°=2.40mV
1.056 eV 76 I=7x10°mV
1.06 eV, 20.4eV 80 a0y Py, E
v Spontanecus 46 v=2.15410. 028
o 72 v=2,177+0. 026
Thermal 25 Fission fragment ® kinetic energy, mass & v
& DR Vmar—Ymin=3.2+0.6
. 3.61 MeV, 15MeV 106 5(3.6 MeV) =3.25+0. 15, 5(15MeV)=4.4+02
Resonance 27 #F
integral
TABLE 5 24Pu [ZE45&F
= % =R ALK —GIE | ENES | fis %
7, 0.02~1.8 MeV 11 25 X ALE—ED o, DE
0.25~21 MeV 12 4o =6%, **Ra, #*Th, **'Pa, ®'U, U, 2°U, U,
=3y, *Np, **Pu, *'Pu, *°Pu @ 2~5.5MeV TOD
G @EF‘%{IEZD )
0.12~20 MeV 56 d6,=6%, 14 =HZAF—ED o, OFE
0.03~1.8 MeV 94
0.03~1.8 MeV 95
4.3eV, 4.65eV 61 ¢.(4.3eV)=1200b, 0,(4.65eV)=300b
0.125~21.0eV 68 *=
0.025~100 eV 70 c:(6eV)=406x10b {T normalize LT\ %
0.1, 0.00253~0.00473 eV 74 11 =¥ —Fiwd 5&. do=2~10%
<0.9eV 75
0.10~20eV 78 M. BNL-325 L OHEHH
0.10~20eV 79 X
0.025~100eV 88 e
2200 m/sec 67 ! g,=956+43 b
" 70 \ 0, =965+40b
” 79 ( g, =956+43b
o, 0.02~2000eV 43 12 eV DL T® resonarice asymmetry. 0.5~1.5eV ®
F—27%L
2.0~20eV 69 X
<l2eV 86 X
3.5~12.0eV 108 43 OF — ZEENTWS
2200 m/sec 66 o,=1380+15 barns
Resonance <£12eV 8 9 L
parameter 4,31, 4.55, 6.8eV 34 #
4.32~8.61eV 64 6 L. By oo, ol al( —‘;'%(-—l). Crnax
4.32~15eV 77 E, 6.0 ¢
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4.32~8.61eV 79 6 Vb, E, a0
—0.160~10.20 eV 86 - 9 v, #£
v Thermal 36 v=2,9610.08
: Thermal - 38 v(41) /»(25) =1.295+0.02 (prompt)
7 sub-Cd | 37 |7=2.213%0.07
Delayed neutron Thermal 9 0.015+0. 0015 n/fission, *°Pu, *'Pu OEH Y
Thermal 93 T2 N/tission, F#
0.03~1.8 MeV’ 95 Ty n/fission, £
Fission neutron Thermal 92 N(E}x<EYexp (—E/T), T=1.355:0.05MeV,
spectrum (En)ave=2.010%+0.15 MeV
0.3~7 MeV 10 N(E)x<E'*exp (—E/T), T=1.335%0.034 MeV,
(En)ave=2.002+0.05 MeV
0.03~1.8 MeV 95
Resonance >0.5eV 41 | RI,=557+33b
fission integral
a decay 85 2]
spectrum )
Terniary fission Thermal 52 Pae(*YPu) [ Po(¥*°U) =1.34+0.07
prob.
TABLE 6 2#2Pu B3 5&FH
s & =X LK~ fE | ERES | t %
o 0.1~1.7 MeV 5 da,=5%(0;(**U) OB/EZREFDTVIEY),
0.030~1.8 MeV 95 da=25%, &
Resonance 2.67eV 34 z
parameter 2.65 MeV 80 67;<41b, I'(<17x10 %V
Spontaneous 1~9 MeV 68 =
fission/e=8 MeV
TABLE 7 Am [ZBH$ 5&F
AtEE | e M =rAX—GH | ERES | f %
“'Am | 7. 0.2~45eV 8l |
| 'y 0.03~0.65eV %6 | =
l Resonance 0.306~17.0eV . 60 22 v<n. 2gl',
parameter 7 9.30~2.53 eV 76 | I'y. BNL-325 LU
. 0.307, 0.579,1.269 eV 80 | a¢o I'1o
| 0.306~17 eV 81 |2g@'. 1k 22 v=n. I'y % 0.306eV, 0.575eV,
; . 1.275eV. &
! 5.4~43eV | 83 | E, gl.° ® 53 vk & i
; Fission Pile neutron } 30 Yield ratio ®%¥. Yield curve
fragment 14.3~14.8 MeV i 105 Fission fragment anisotropy ¢(0°)/a(90°)
b Pile neutron ‘ 30 ‘ v=3%+0.5 ] )
#IAm o, 0.3~1.7 MeV 11 |15 =%AF¥F—EHD op OFK
0.3~1.6 MeV 94 X
0.03~1.8 MeV 95 . do,=25% o B
WA Decayscheme \ 22 Spin assignment {3 Nilsson model {#ﬁiﬂ
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TaBLE 8 Cm TRE 2 &H
GRS E ' = 20 — i ERES i *
2 Cm Spontaneous 68 =
fission/a=8 !
MeV
#4Cm Spontaneous 68 *x o
fission/a =8
e
T @7, 42.9 24 | Tup=(0.97£0.05) x 10 Vsec
keV)
“Cm Tue |17 | & Tw=1.6420.241x10°yr
H#Cm Mass-energy Spontaneous 19 #%. M. **Cf % standard &75%
distribution
TaBLE 9 Cf, Fm, Es 4588
AkE® | &£ & =RAF—fH | ERES | i %
s2Cf y Spontaneous 13 PR & ﬁssxon fragment t@ﬁ@{;ﬁ
" 47 v(prompt)=3.808+0.034, ¥(delayed)=0.008
” 97 P (prompt)=3. 722 ({xHAIE). 2°U @ ¥ & US value
IZ normalize L7:-& %, ¥(prompt)=3.739+0.051,
v(delayed)=0. 009
Fission 0.3~17. OMeV 10 *
neutron
spectrum
Spontaneous 68 =
fission/a>8
MeV
Flssflon Spontaneous 16 Fragment D Veloc1ty, mass, kinetic energy @
ragment
@ mass, FHEOR.
velocity,
energy
2“*Cf Fission Spontaneous 15 B:2Cf SHHEIc+ 5. Kinetic energy 0%
fragment
@ Kkinetic
energy .
28CE Flsswn Spontaneous 15 me %E@kj'?' Kinetic energy O
fragment
@ Kkinetic
energy
®CE FlSSan Spontaneous 15 | Fragment D klnetlc energy O
fragment % 19 | Fragment 0) mass, energy il
BEm Fission Spontaneous 19 Fragment ® mass, energy %1i. i [2]
fragment 58~116 MeV 18 B3Em compound (**Th+*Ne) @ fission ® mass-
energ,r relatlon
#Es | Fission Spontaneous 19 | Fragment ® mass-energy %Iﬁi
fragment
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4 & 3 U

SEOFEXZBL TR LA LITMET — 425 F
P A, BE=F L ¥—fd &b TIRLNL
DT o TWBEZ L THB. T keV kD7
~ 2B DT EH LD B2, UL FEFFR
H, B IEEPZEO XS B IOBEBBRIEEL DO
CEoTRASLEETHALES. LichoTkeV
HEHROT — 2O WTESHROMENLEENDS, 0O
EOT — #FEFHERC X - TRDB Z LIIBHEDL L
SREETHD. Tz, BRICK - THEET Mt

RDDFERIL. OB B EREHOV T
DESPEENS.

nE, FEINOT - 285505k WwL, F
NOBOMNEL S BT THE,D, §HBIIDLS
SR TOLLERD S L, FifboiEieo
WTHRBRAFENREENS. BBICZOREDTHT
TOWVWTH HEE { B X ok BEimEO BEGHE
4, REEALECEIELBL EYET.



