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‘HIGH PRIORITY

U=233 10 ev to 1 Mev, ORNL
U-233 0.1 to 10 Mev. BNL (CVR)
U-235 025 ev to 1 Mev, SR
_Pu=239 0.025 to. 2 ev. . @ SB__
Pu-2L0 0.1 to 5 Mev CR&D (FBR)
Pu—240 0.025 to Q0 evy SR
“Pu-250 205 to 5 Mev, “CRED
- MEDTUM_PRIORITY
- @232 0.1 to 5 Mev CR&D (FER)
- U-233 0.1 tv 5 Mev CR&D (FBR)
U=-233 025 to 20 ev SR
LOW PRIORITY
: 0
y-238 Threshold to 8 Kev SR
Pu-240 10 kev to 3 kev ANL
Pu-240 fast and 10 kev to 5
Kev MIT and NDA
Pu=-241 10 kev to 3 Mev AML

®
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HIGH PRIORITY
U-233

U-233 & 235

o
U-233 & 235

U-233 & 235
U-235 & 238

Pu-239
Fe, Pb U, W, Ni

D, B, 0, C, N, Pb

D, B,C, C, N. Pb

Nitrogen®
Oxygen®
Silicon*
Aluminugs*
Magnesium*
Uraniue*

#Djfferential Angular Scattering Cross Sections (Particularly (1) Genersal
2) if decided differences in angular distribution

ELISSFE

Shapes of curves and (
occur at resonance,)

Completion ot‘\fo. %r compari-
eom to U-235

Fission and capture cross section
in thermal range to determine
variation of alpha and eta with
temperature

More info on variation of eta in
resonance energy range

Info. about fission and capture
resonances in intermed. region

-~ as a function of energy
from 0.1 to 10 Mev.

Eta as a function of energy
through resonance region

Gammas emitted in inelastic
scattering for 2-4 Mev neutrons

®
w. xid%

BNL (LMFR)

BNL (LMFR)

BNL (IMFR)

BNL (CVR)

W. Kidde

Shield (NDA)

Angular distribution of elastical-

ly scattered neutrons, Energies
greater than 3 Mev.

Gamma ray spectrum for prompt,
delayed, fission product, neutron
capture and inelastic scattering.

up to 2.42 Mev,
up to 8 Mev,
up to 8 Mev,
up to 8 Mev,
up to 8 Mev,
up to 8 Mev.

-2-

Shield (NDA)

Shield (NDA)

Convair
Convair
Convuir
Convair
Convair
Convair



Element

MEDIUM PRIORITY
U-235 & 238
Pu-239
Pu-239
Pu=-240
Pu-24C
Pu-241
Np-239

U-235 & 238

005 to
0.5 to
-~ 0.5 tO
o 0¢5 to
0.5 to
: 0.5 te
N 0.5 to

Fission product distri-

bution

. as a function of

energy

as a function of

energy

— T

5359

3
E:
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NAA
ORNL (Shield)

ORNL (Shield)




-

* RCLISSIFIED

® . Element

Thorium
Thorium
Fluorine
Fluorine
Bismuth
Bery]_lium
Zirconium
Zirconium
Water
Silicon
Aluminum
Xenon

LOW PRIORITY

Aluninum
Chromium
Nickel
Lead
BQ!{On
Carbon
Nithen‘
Oxygen

'T\mgst.en

-

@
- JOTAL CROSS SECTION

Ener e \nge
o

5 kev to 150 kev

3 Mev to 15

200 ev to 10 kev

2.5 Mev to 15 Mev

200 ev to 10 kev, .
1 kov to 20 kev ‘

0025 to 10® ev

3 to 10 Mev, o Py
025 to 10 ev

2 to 10 Mev

below 04 ev and

above 0.2 ev

up to 12 Mev. .
abeve (0L Mev.

above 3 Mev,

up to 12 mev,

up to 12 Mev

up to 12 Mev

up to 12 Mev

up to 12 Mev,

up to 12 Mev,

up to 12 Mev,

et ELSSFE

..
G 472

BNL (LMFR)
ENL (LMFR)
BNL (IMFR)
BNL (LMFR)
BNL (LMFR)
BNL {IMFR)
GE~/NP Lockland
GE-ANP Lockland
CE-ANP Lockland
GE-ANP Lockland

NAA

Shield (ORNL)
ANP Pratt Whit,
ANP Pratt Whit.
Shield (ORNL)
Shield (ORNL)
Shield (ORNL)
Shield (ORNL)
Shield (onm.g o
Shield (ORNL

Shield (ORNL)
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Element & ~ Energe Rango o
HIGH PRIORITY |
U-233 0.025 to 20 ev SR
U-233 0.1 to 10 Mev ® BNL
U-233 0.1 to 10 Mev Convair
U-235 0.1 to 10 Mev BNL
U-235 0.1 to 10 Mev Convair
U-235 0.1 to 5 Mev SR
U-235 0,025 to 20 ev )
‘U-236 Thermal and intermediate S:
U-236 10 kev to 5 Mev NAA
- U-236 Fast MIT
1-238 n.1 to 10 Mev BNL
U-238 0.1 to 10 Mev ¢ Convair
U-238 0.05 to & Mev . CR&D
Pu=239 0,025 to 20 ev SR
Pu=239 0,05 to 5 Mev (CR&D) (BNL)
Pu~240 0.025 to 20 ev (SR
Pu=240 0.01 to 5 Mev ( CR&D) ( BNL) (ANL)
Pu-241 0,025 to 20 ev SH
Pu-241 0.01 to 5 Mev (BNL) (ANL)
Lead 0.05 to 5 Mev CR&D
Bismuth 0.05 to 5 Mev CR&D
Maj. Fission Prods. 0.0l to 3 Mev ANL
Maj. Fission Prods. 0.05 to 5 Mev CR&D
 Maj. Fission Prods, Therman & intermediate SAR
~ Vanadium 0.05 to 5 Mev CR&D
Iron 0,05 to 5 Mev CR&D
Nickel 0.05 to 5 Mev CR&D
Sodium - 0,05 to 5 Mev CR&D
Potassium 0.05 to 5 Mev ® CR&D
Mercury, natural 0.01 t Mev P&W, Xidde
Mercury 200 Thermal} 0.0l to 1 Mev re&W, Kidde
Mercury 201 thermal, 0,01 to 1 Mev@® @ W, Kide
Mercury 202 thermal, 0,01 tc 1 Mev P&W, Kidde
Mercury 204 thermal, 0.01 %o 1 Mev P&W, Kidde
H-1 0,025 to 20 ev SR Higa res,
H-2 0.025 to 20 ev SR High res.
Magnesium 0.025 to 20 ev SR 5%
Zirconium 0.025 to 20 ev SRk 5% high
rasol,
Zirconium 0.05 te 5 Mev CR&D

LIS
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Ca

TUuE, CRGSS SECTICNS (Co t'd

-Elemehﬁ o - .j‘gxerg" _Rang :e IS vvRegg‘itx‘!emen’ft;.{J
© VEDIUM FRIOWITY "

Thorium 232 ® 0.1 to 5 Mev BML
Thorium 232 0,025 to 20 ev SR
ra-233 0,025 to 20 cv : SR
Silicon 0,05 to 5 Mev (creD) (Convair)
Chlorine 10 kev Lo 5 mev o (NAL)(MIT)
Cobalt 10 kev to § mev (Nas) (HIT)(CRAD)
Lead 10 kev to 5 Mev (NALY(MIT)
Bismath 10 Kev to 5 Mev (NAL)(MIT)
Hydrogen thermal to 20 Mev @@ P&wW
Oxygen thermal to 20 Mev (&) (CHAD) (Convair)
Boron 0.05 to 5 Mev CR&D
Iron thermal to 20 Mev @@ (7&W) (MIT(NAR)
Chromiun thermal to 20 Mev (&) (CH&D)
Nickel thermal to 20 Mev (&) (MIT) (NAL)
Sodium thernmal to 20 Mev va&W
Potassiun thermal to 20 Mov &
Water thermal to 20 Mev v&W
Plexiglass thermal to 20 Mev J&W
Fluorine thermal to 20 Mav e ®
Lithium 6 and 7 therral to 20 Mev &W
Molybdenum 0.05 to 5 Mev CR&D

- LOW PRIORITY ®
Np-239 0.025 to 20 ev SR
Columbium 0.05 to 5 Mev CR&D
Nitrogen fast Convair
Aluminum fast Convair
Magnesium 0.05 to 5 Mev (cL&D) (Convair)
Carbon 0.05 to 5 Mev . CR&D
Iodine , 0,05 to 5 Mev CR&D
Calcium 0.05 to 5 Mev CR&D
Manganese o to 5 Mev CR&D
Beryllium @ @ 0.9 tc § Mev CR&D

t‘ ‘ } - [JECLASSIFIED




DECLASSIFIED

EHR0 472

o
- BSCR TICN Ca0ss SECTION®

Element | - Energy Hange

HIGH I‘RIORITY

Hafnium intermediate SIR
Xenon entire range Nav, Reac. Br.
Titanium above thermal AN?’-Lockland
Zirconium @ above thepmal iNi=Lockland
Gadolinium 0.1 to 101 ev AN. =Lockland
Gtadolinium intermediate SIk
Sodium intermediate SIR (KAPL)
Sodium theraal to 1 Mev HTB (ORNL)
Stainless Steel
(by constituemts) intermediate SI‘ (KAPL)
Iron f "
Chromium " "
Nickel " "
Manganese intermediate SIR (KAPL) )
Lithium intermcdiate SIk (KAPL)
Cobalt intermediate SIik (KAL)
Samarium intermediate SIR (KAPL) ®
® ®
MEDIUM PRIORITY
Boron intermeiga NAA °
?u-g entire ge Nal
Pu- entire range NAA
u=-242 entire range NAA
Europium-151 thermal NAA
Europium-153 thermal NAA
Beryllium (resonances) epithermal
: and intermediate BNL (IMFR)
Bi smuth (resonances) epithe‘\al
and intermcdiate BNL (LMFk)
Protoaghinium at 0,025 ev BNL (LMFL)
F Lead 208 & 208 0.025 BNL (LMFk)
Lead fr. U ores 0.025 ev. and resonances BNL (LMFR)
' in epithernal & intermed. BNL -
Gold intermediate SIR
Gold interrediate NAA
Iridium intermediate SIR
%ﬁ Xenon intermediate SIR
Samarium 149 intermediate SIk

i,  JECLISSFED



DECLASSIFIED

Element ]

o
ABSOR. TION CLOSS SECTION (Coffttd)

Energy Range

MEDIUM : RIORITY (Cont'd)

Fission P'roduct
Foisons (Sik)
U-235

Thorium 232
Thorium oxide
Thorium
Aluminun
Magnesium
Cadmium
Cadmium
Cadmiun
Mercury
Copper
Silicon
Tantalum
Molybdenum
rotassiun
Chlorine

Fluorine

Potassium
Rubidiun
Iron
Nickel
Chromiun
ariumn
Cesiunm
Lzad
itare earths
Indium
Fissicn rroducts
rolsens

Lithiuz 6 & 7
Cobalt

thermal & intermediate

° zsmrm& |

111 energies (resonance

integrals)
iesonance integral
hescnance integral
0.025 ev to 15 kev
intermedinte
intermediate
intcermediate
above 1 ev.
epithermal
intermediate
intermediate
internedinte
internedigle
intcrmedi®te
intermedicte
intcrmediate .

thermal tc 1 Mev
absorption resonance
epithermal & interned.
thermal to 1 Meve.
thermal to 1 Mev,
thermal to 1 Msv
thermal to 1 Mev
thermal to 1 Mev
intermcdinte
thsrmal to 1 Mev
intermediate
intermediate
above 10 ev,

@

intermcediate o
(SIR spectyum)
thermal to 1 Mev
thermal to 1 Mev

-8 -

o
SaR )

@TB (ORNL) & NAA

SiR

HTB (OMNL) & NAA
HTB (onm.; & NAA
BNL (LMFR

SIk (KAL)

@1t (KAL)

SIK (KAL)
SIL
NAA
SIR (KaiL)
SIR
SIR
SIR
SIR
sIR

"®

ANP (OHNL)
BNL (IMFR)
ANP (ORNL)
ANi© (ORNL)
Al: (ORNL)
AP (CRNL)
ANP (CRNL)

SIk
SIR, HTB (ORNL)
SIR
SIR
SIR




1LOW PRICRITY (C

Calciun
Vanadiunm
Titanium
Phosphorus
Sulphur
Niobium
Tin
Antimony

ont?

ROSS SECTION

®

intermediate SIR
intermediate SIR
intermediate SIR
intermediate SIR
intemediate SIR
intermediate SIR
intermediate SIR
intemad:mte SIR

o

o
o o

e ISR



Element

HIGH PRIORLTY

Lithiun 6

Lead .
Bisr®h

Scdium
Iron
Potassiun
Nickel
Chromiun
Columbium
Thoriuwm

MEDIUM PRIOgE#!;

Beryllium

Fe 56

Thoriun 232 @
Oxygen 17
Sulfur
Tallurium

Tin

Rubidiunm
Magnesiun
Tantalun

LOW PRIORITY

Lithiun 7
Deuteriun
Uraniun 235
Uraniun 238
Copper
Nickel
Zirconium
Vanadium
Silver
Cobaltb
Boron 10

(n, 2n)
10 kev tc 3 Mev

(. ,n)and (, ,2n) 5 to

14 Mev
10 kev to 3 rmev

( ,n) and (,,2n) 5 to

14 Mev

10 kev to 3 mev
10 kev to 3 mev
10 kev to 3 mev
10 kev to 3 nev
10 kev to 3 nev
10 kev to 3 mev
(fast effect)

(n, 2n) vs. energy

Rb2¢ (n, p)

(n’ P)
Tal&l (n, p)

(n, 2n)

(n, 20)@ "
thermel to 8 nev
thermal to 8 mev
10 kev to 3 Mev
10 kev to 3 mev
10 kev to 3 nev
10 kav %0 3 nev
10 kev to 3 mev
10 kev t0 3 mev
10 kew to 3 Nev

- 10 -

SAR, CR&D
NDA

NAA

NAA

NDa raac_tor;
NDA greactor
NDi (reactor)
NDA (reactor)
¥Da (reactor)
ND. (reactor)

UCRL~-Whitney
UCRL~-Whitney
SR

SR

ANL

ANL

ANL

ANL

ANL
aNL, WD& (Shdeld)

 TECLISSFED



Elepent @

MEDIUM PRIORITY

Oxygen

Iron

Chromium
Chraniun
Nickel
Nickel
Scdium
Totassium
Water
Plexiglass
Fluorine
Lithium
(11 6&7)
Aluminmn
Magnesium
Chlerine
Silver
Ccbalt
Copper
Zinc
Sulfar
Molybdenmun
Manganese

LSS o

ALCTIVATION CROSS SECTICN

Energy e
®
thermal to 20 mev (&)
thermal to 20 nev (PaM)
thermal to YPMev (ram)
fast Convair
thermal to 20 Mev (T&N)
fast Convair
thernal to 20 nev (V&)
fast Convair
tharral *¢ 20 mev (P&ﬁg
thermal to 20 mev (raw
thernal to 20 mev (a8) @
thermal to 20 nev (P&w)
thermal to 20 nev (PaM)
thermal to 20 pev )]
2 (n, ) gﬁ% fast to 8 Mer Convair
Mg (n,p) Na<t; fast to 8mev Convair
€1 (n, .. ) F3%; fast to 8 % Convair
fast ‘@ Convair
fast Convair
fast Convair
fast . Convair
fast Convair
fast Convair
fast Convair
o
® ®

~ DECLASSIFIED




Uraniun 235
Uraniun 238
Uranium 238
Uraniun 238
Uranium 238
Pu~239
Pu-239
ru-239

. Pu-239

@ Lead

"~ Lead ®

Bismmuth

Sodiunm

Iron

Potassiuwm

NiSRel

Chronium

Coluxdiun

Columbium

Zirconium

- Vanadium
‘Hafnium
Oxygan

'MEDIUM “RIORITY

Chlorine
Boron
Molybdenum
Silicon

LOW FRIORITY

Beryllium vs,
crystal sise

Copper

Carbon

Carbon

Iodine

TR NSPCitT_CROSS SECTICNS

Enepgy Range

10 kev te 3 rnev
10 kev to 3 rev
(entire range)
0.1 to 10 nev
.05 to 5 mevy

10 kev to 3 nev
fast

10 kev to 5 cev
05 to 5 mev

10 kev to 3 Mev
05 to 5 Mev
10 kev to 5 mev
10 kev to §5 mev
10 kev to 5 Mev
10 kev to 5 nev
10 kev to 5 mev
10 kev to 5 mev
10 kev to 3 mev
05 to 5 mev

10 kev to 5 mev
entire range

10 kev to 5 Mev
entire range
entire range

10 kev to 5 mev
.05 to 5 mev
005 to 5 mev
05 te 5 mev

10 kev to 3 mev
above 2 nev
.05t05m

Acs

Nav. React. Brn.

SIR (KAPL)
ANL
(NAL)Shield




DECLISSIED o

TRANS: CRT_CiGSS_SECTIONS (Cont'd)

Element Bner

LOW TRIORITY (Cont'd

Calcium .05 to
Magnesium D05 to
Cobalt 05 to
Manganese .05 to

Berylliun .05 to

&




i i e T T SRR
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ELASTIC SCATTERING CROSS SECTION
Eaenent L
HIGH PRIORITY |
Hydrogen 0,025 to 20 ev . . SIR
Oxygen 0.025 to 20 ev SIR .
Beryllium 0.025 to 20V sm @ o
Magnesium 0.025 to 20 ev S_IH
'y MEDIUM TRIORITY
Zirconium 0,025 to 20 ev SIR
LOW PRIORITY
Hafnium intermediate @ sk
Cadmium intermediate SIit
Gadolinium intermediate SIk
Samarium intermediate ‘ SIR
Gold intermediate ’ SIR
Silver intermediate SIE
Iridium intarmediate SI1R
Indium intermediate SIk
Xenon intarmediate SIR
Fission i'roducts Intarmediate .
(SIR spectrum) SIR




 HIGH “RIORITY

Thorium 232
Thorium 232
Uranium 235
Uranium 235
Uranium 238
Tu=239
ru=-23
Tu=-23
iu=239
1u=240
u=-240
Tu-241
Zirconium
Vanadium
Bismuth
Bismath
Columbium
Tungsten

Copper
Iron

Iron
Iron
» Chromdum

Nickel
Nickel
Nickel
Sodium
Fotassium
Mercury
Lead

fission energies

0.1 to 15 mev

10 kev to 3 mev

0.1 to 5 mev

«05 to 5 mev ‘

0.l to 5 mev

fast

.05 to 5 mev

10 kev to 5 mev

0.l to 5 mev

<05 to 5 mey

0.1 to 5 mev

«05 to § mev

.05 to 5 mev

10 kev to 3 mev

.05 to 5 mev
@0 kev to 3 mev

10 kev to 3 nev
lO'tof»mev

10 kev to 5 mev ’
10 kev to 5 mev

10 kev to 5 mev
10 kew to 5 mev
thermel to high
10 kev to 5 mev

Maj. Fission rrods. .05 to 5 mev

MEDIUM  RICRITY o

Uranium 233
Uranium 235

Stainless Steel

Molybdenum
Vanadiun

Th to 8 mev

10 kev to 5 mev
intermediate to fast
intermediate to fast

10 kevr to 3 mev
intermediate to fast
(eross section & speotyum)

Ci&D, ANL
ANL

ND.. (Shield
NDA

ANL, NAA
NDA (Shield
CR&D

ANL, CR&D

ANL
ND. (Shield)
CR&D

, CR&D
®NL, CH&D
MCR-P&W

ANL s ND;L ’ cm

CR&D

50-100 kev

50-100 kev
50-100 kev



LSS o 20572

WI_J.STIC SCATTERING CHOSS SECTICN fCon@d}

Iron
Chronium
Nickel
rotassium
Nitrogen
Oxygen
Silicon
Aluminum
Lead
Thorium 232
Xenon
Samarium
Boron

LOW PRIORITY

ranium 235
Columhi-» -
Carbun
Chlorine
Copper
Zinc
Iron
Chromium
Nickel
Sodium
Potassiun
Nitrogen
Oxygen
Magnesium
Lead
Cadmium L
Fission Products

Hafnium
Gadolinium
Gold
Silver
Iridiwm
Indiun
Todine
Culeimm

O

intermediate to fast
intermediate to ~ast
intermediate to fast
intermediate to fast
internediate
05 to 5 Mev
.05 to 5 mev
intermediate to fast
{ntermediate to fast
0.1 nev
intermediate
intermediate
05 to 5 mev

0.1 to 10 mev

0.5 to 5 nev

.05 to 5 mev

10 kev toc 5 mev

10 kev to 3 mev
fast

threshold to 20 mev
threshold to 20 mev
threshold to 20 mev
threshold to 20 mev
thresphgld to 20 mev
fast

fast

.05 to 5 mev

fast

intcermediate to fast
intermediate

(SIR spectrum)
intermediate
intcrmediate
intermediate
intermediate
intermediate

abcve 1C ev

+05 to 5 mev

W05 %o 5 mev

- 16 -

SiR ‘

sk @

SAR

SAR

NDA (Shield)

NDA (Shield), CR&D
Convair, CR&.{)

NDA (Shield), Convair
SAR
FBR (CR&D, NAA 50-100 kev
SIR '
SIR
CR&D

Convair, BNL (CVR)

CR&D

NDA (Shield), CR&D
MIT » NML
Convail' » I’LNL
Convair

ANR=T&W
:N?-P&H s Convalr
ANV =P8N

AND-1&W
INP--PEW
Convair
Convair
Convair, CR&D
Convair
Convair, SIR

SIR
SIR
SIR
SIR
SIR
SIR
SIR
CR&D

TECLISSIED



CLASSIFIED) ey B0
INELASTIC 5C.ITEAING CIOSS SECTIGH (Cont'd)

3

o

Element_ . ‘“Energy R -

 LOW FRIORITY (C

. Cobalt .05 to 5 mev CRD
Manganese .05 to 5 mev Ch&D
Beryllium 05 to 5 mev CR&D




