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Format

This report describes only the BCD card-image (not the "binary) format.
This "being so because i t i s much easier to use the BCD card-image fornats
When translating evaluated data (cross sections) into the ENDP library.
Photon production (induced "by neutrons), photon interactions, resonance
parameters (only the special cass included in this report), part of the
energy distribution and the energy-angular distribution are not included
in this report, they will be reported separately.

Definitions

File

Section

Record

MS

HP

HF

Evaluated data set for a material i s divided into f i l e s .
Each f i l e contains data of a certain class of information,
(identified by HP).

Each f i l e i s divided into sections v/here each section
contains the data for a particular reaction tvne ( identif ied
by MP).

Each section i s divided into records. Every record contains
MAT, KF and KT numbers. These numbers are always in increas-.
ing numerical order.

Material !lumber, unique for each material.
(Cols. 67 - 70) .

P i le Eumber (Cols. 71 - 72).

Reaction Type Eumber (73 - 75).

for details see EBL 50274 (EÏÏDF-102) Vol. 1, October 1970.
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FiIe !Timber

1
2
3

• 4
. 5
6
7
12
13
14
15
16
23 -
24

25

26

27

MP

1
2
3
4

16
17
18

19
20
21
22
23
24
25
26
28
30-50
.51
52
•

90
91
92-100
101

• 102
103

Class of Data

General information
Resonance parameter data
Neutron cross sections
Angular distributions of secondary neutrons
Energy distributions of secondary neutrons
Energy-angular distributions of secondary

neutrons
Thermal neutron scattering law data
Multiplicities for photons*
Photon production cross sections*
Angular distributions of photons*
Energy distribution of photons*
Energy—angular distributions of photons
Photon interaction cross sections
Angular distributions of photons (from photon

reactions).
Energy distributions of photons

(from photon reactions).
Energy-angular distributions of photons

(from photon reactions)
Atomic form factors (for photon interactions).

Description

Total cross section
Elastic scattering cross section
Nonelastic cross section (total-elastic)
Inelastic cross section (= sum of KT = 51,52,53,

...,90,91).
ln,2n) cross section
(n,3n) cross section
Fission cross section (= sum of KT= 19,20,21,

plus any undefined part).
n,f) cross section
nfn'f) cross section
n,2nf) cross section
n,n*)a cross section
n,nf) 3a cross section
n,2nl across section
n,3n) a cross section
to be assigned)
n,n') p cross section
to be assigned)
n,n") to the 1st excited state

1 " 2nd " n

(n,n') " " 40th" "
(n,nf) to the continuum
(to be assigned)
parasitic absorption (sum of MT = 102,103,104,

105,106,107,108,109).
fîi,Y) radiative capture cross section
(n,p) cross section

12*-16* cover photon production data for processes intiated by neutrons.



- 3 -

MT

104
105
•106
107
108
109

110-150
151

152-200
201-150

251

252

253

254-300
301-450

451
452
453
454
455

456-699
.700

701

Descriptiori

ln,d) cross section
in,t) cross section
intHe3) « «

n,*) »
in, 2«) »

)
"

, * )
to "be assigned)

General designation for resonance information

Îto "be assigned for specific resonance information)
to be assigned) ;
UT » "the average cosine, of the scattering angle
. (Laboratory systen) for elastic scatterir-g
Ç, the average logarithmic energy decrement for elastic

scattering
Y- the average of the square of the logarithmic energy

decrement, divided "by twice the average logarithmic
decrement for elastic scattering

(to be assigned) • _
Energy release rate parameters, "Ê* o, for total and
partial cross sections. Subtract 300 from this number
to obtain the specific reaction type identification.
MT = 302 = (300 + 2) denotes elastic scattering.
Heading or t i t l ? information (only given in Pile 1)
." (prompt + delayed)

Radioactive decay chain data
Fission product yield data
Delayed neutrons from fission
(to be assigned)
(n,Po) cross section (residual nucleus is in the ground

state)
(n,p-j) cross section for 1st excited state

718
719

720-739
740-759
760-779
780-799
800-999

fn,He3), (n,He3),
(n,a0) , Cn1K1),..
(to be assigned)

1 18th " "
' continuum

n,dc) as for 7OO-719
;c) as for 7OO-719

. ,(n,He3) as for 700-719

. . , (n , a c ) as for 7OO-719

Card linage (BCP) Formats

Standard 80-colunai card i s used to contain data when preparing ne/jnetic tapes
with BDC card image records. Each card i s divided into the following ten fields

Field columns Description

Datum
it

n
n
11

Material Number (MAT)
Pile lfcnber (HP)
Beaction Type Euraber (MT)
Card sequence Huaber, s tart ir . - vd.th 1 fc:
the f i r s t cai-d of a materir.l

*These fields will be punched on each record when preparing the r.s.jnetic ta rs
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Pescriptive Information and Index

Field
1

Zk

b
Hollerith

b

b

IU eld
2

AHR

. . . . .

Field
3

LRP

b LDD
Information

b

b b

"File 1:

Field
4

LFI

LFP

b

HT ='451

Field
5

b *

HKD.
1st card
2nd card

KHDth card

î HXC

b

Field
6

MXC

b

b

b

R e c o r d Type

HEAD

LIST

C0HT

SEND

AWR =
LRP =
LFT =
HXC =

LDD =
LFP =
BlID =
MFn =
MTn =
NCn =

the rat io of the nuclear mass to that of the neutron
o (no parameters); i f = 1 (parameters given)
o (material i s not f iss ionable); i f = 1 (f iss ionable)
i s a count of cards in dictionary. Each sect ion represented by a
card, which contains EF, MT and UC.
o (no radioactive decay data given); i f = 1 (given in KT = 454).
o (no f i s s ion product data); i f = 1 (data given in KT = 454).
Ho. of cards used to describe the data s e t .
Fi le number of the nth section
Reaction " " " " "
Ho. of cards in nth section

single

LHU= 1

Field
1

Field
2

Keutrons per Fission

File 1, HT = 452

Field
3

Field
4

Field
5

Field Record Type
6 •

ZA

b
C1

b

AWR

b
C2

b

b

b

b

LNU=I

b

b

b

KC

b

b

b -_

b

HEAD

LIST

SEND

b* - blank
Field 7 =KAT
Field 8 = KF = 1

Field 9 = KT = 451 (except Ŝ lJD card)
Field 10= card Bequerice number
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Field
1

ZA

b
NBT1

E1

b

Field
2

AWR

b

V(E1)

b

Field
3

b

b

b

Field
4

LNU=2

b

b

Field
5

b

NR
NBT11R

b

Field
6

b

MP

*(%p)

b

Recoï-d Type

BEAD

TAB1

SEND

LNU = 1, Polynomial representation
2, V(E1) i s tabulated

NC = No. of terms used in the polynonial expansion
' of the polynomial

NR = No. of interpolations ranges used
NP = total No. of energy points used in the tabulations
NBT(i), IHT(1) = interpolation scheme for v(S)
E^ = the energy ( i th point) of the neutrons causing fission

1

ZA

ZA
ES(1)

EREIfcm

KHP11P8

2

ATO

AVJR
ES(2)

%PR

ZAHPR '

R a d i o a c t i v e Decay Scheme

3

b

LIS
ES(3)

50HFR

File

4

b

b

b

BB(1]

1; KT = /153

5 6

NS b

NE NPR
ES(NE)

? NB+3 b

) - BR(NE)

Reco rd Type

HEAD

(ground s ta te)
LIST 1

LIST 2

(Structure i s repeated for each or ig ina l nuclide s t a t e u n t i l a l l NS s t a t e s
have been given. S tar t each s t a t e with the f i r s t LIST record)

NS = No. of excited states for the original nuclide (target nucleus)
LIS = O for ground state, etc .
NE = No. of incident energy points
NPR = tota l Ho. of product nuclide states ;.,
ES(H) = Incident energy point (Nth point)
EREL = to ta l energy released by specified decay mode (includes ganraa rays and
Q = reaction Q-value particles)
LFS = s ta te of the product nuclide (O = ground s ta te , etc)
RTÏP = floating point values of KT number '

= 0.0 for spontaneous decay of the otiginal nuclide
DC = decay constant (see ~1)
BR(IO= branching ratio at the Nth energy point
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Fission Product Yield Data

File 1; MT = 454

LE
YLD., ZAPP2

ZAPPjNEP

N1
PPS2

HPP
YLD2

1

ZA

2

AKR

3

LE+1

4

b

5
b

6

b

Record Type

HEAD

(N1 = 3*Î!FP)

LIST

E 2

ZAPP1 FPS1 YLD,

2 ^ 1
NFP

- IiFP

^ H P P U S T

ZAFP1

b

PPS 1

N.1 HPP

YLD1

LIST

NFP = No. of f i s s i o n products t o be specif ied a t t h e i t h incident neutron
energy point ( se t s o f 3 parameters* ZAFP, FPS, YLD)

E^ s= inc ident energy causing f i s s i o n

LE = o, no energy dependence
>o, means t h a t (LSj-1) s e t s of f i s s ion product y i e l d a re given

I j = i n t e r p o l a t i o n scheme t o be used between Ei_-i and Ê ^ energy po in t s

ZAPB= the (ZA) identifier for a particular fission product
YLD = fractional yield for a particular fission product
FPS = o.o (ground state of fission product)

= 1.o ( i s t excited state, etc) •

Delayed Neutron Data, "v.

LND = 1

1

Pile 1; KT = 455

Record Type

ZA

b

b
CD1

b -

AHR

b

X2

b
CD2

b

b

b

b

b

1

b

b

b

b

HHF

KCD

b

b

b

MlNF

b
CDNCD

b

HEAD

LIST

LIST

SEHD
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Record Type

ZA

b

AW

b
X2

b

b

LND=2

b

b

NHF

V

b

HEAD

LIST

IHT1
NR
ME'

%P

KP

•m.
TAB1

SEHD

LHD =. 1, polynomial expansion
= 2, tabulated values of V<j

MHP = No. of precursor families given
Xj = decay constant of the ith precursor (sec ~1
HCD = Ho. of terms in the polynomial expansion
CD-j, CD2,... = coefficients for the polynomial

Resonance Parameters Data

File 2; KT = 151

This special case (LRP = O, i.e. no resonance parameters are given) will "be
described here. The only data given is effective scattering radius.
The general description of resonance parameters data (LRP = 1 ) will "be dis-
cussed in a separate sheet.

1

ZA

ZAI

2

AWR

ABN

3

b

b

4
b

LFlfco

5
HIS=I

•: HER=I

6

b

b

Record Type

HEAD

C^HT

EL
SPI
b
b

EH
AP
b
b

LRD=O
b
b
b

LRE=O
b
b
b

b
HLS=O

b
b

b
b
b
b

C0HT
CjfiïT
SEND
ISHD

ZAI t= is the (Z,A) designation for an isotope
ABH ss Abundance (weight f r a c t i o n ) o f an. i s o t o p e
EL == Lower l i c i t for the energy range
EH = Upper l i m i t " " " "
SPI s= Nuclear spin of the target nucleus, I .
AP = Spin-independent effective scattering radius (in units of 10"^ c n j
LRU = Test f o r r e so lved (=1) o r unreso lved (=2) re sonance pa ramete r s
LRP = Test for the type of resonance formula

Field 7
Field 8
Field 9
Field 10
b

KAT
KF = 2 (except FSKD card)
HT = 151 (except SEND card)
card sequence number
blank
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Neutron Cross Section a(E)

Pi le 3

6 Hecord Type

ZA LiS 1> HEAD

T

HBT-

Q

0(E1)

LT HR

HBT1KR

HP

TAB1

SEHD

LFS = indicator that specifies the final excited state of the residual
nucleus.
LFS = 3t means 3rd state

Heutron cross sections (in barns) are given es a function of incident
neutron energy E (in L-system). The threshold energy for a reaction is:

= ( AWR 1.0
AWR

KK =

LP =
HP =

HP =
HE =

Energy Distributions of Secondary Neutrons

Pile 5

Ho. of partial energy distributions used for a particular reaction
type (KT)
Flag that specifies the type of distribution used
Hb. of energy points at which fractional probabilities, P(E^, are
given ——~
Ho. of secondary energy points for a particular distribution
No. of incident energy points at vjhich distributions are given

g(E -> E1) = Normalized prob bilities
i = Interpolation schemeBBTj and

* The General evaporation spectrum (LE=5), the simple (l-'axwellian) fission
- spectrum (LR=7), the evaporation spectrum (LB=9) and Watt spectrun (LFs=IO)

will be discussed in a separate report with the resonance parameters, photon
production and photon interaction.
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I . Tabulated'energy distributions, LP= 1, f(E -> E1) = g(E -> E*):

ZA AWR HK HEAD

HBT1

LT

IHT 1

P ( E 1 )

HR HP

INT,HR
E11P P(%P) ™B1

HBT, IHT1

HR NE
I N % R

T

HBT.

LT

IHT,

HR

HBT,HR IHT,HR

(1-KE ene rgy
points)

HF

SENS

I I . Discrete level excitation, LP = 3

ZA AWR b b HK HEAD

NBT1

0

IHT1

P(E1)

LT LE=3 HR

HBT1IJR
% P

N P

I O T H R
P ( E 1 n , ) TAB1

SEIvT)



LTT

LVT

LCT

NE

NM

NR '

NE

HP

NEP- a n d

E 1

NL

?3
H H5.%)
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Angulàr Distributions of Secondary Neutrons

Plié 4 r

Definitions

1 (Legendre coefficients)

2 (Tabulated distributions)

0 (not given)

1 (Transformation matrix given)

1 (Laboratory system)

2 (center of mass system)

No. of elements in the transformation matrix

Maximum order Legendre polynomial (in CM or LA3 systea)

Elements of the transformation matrix

Ho. of interpolation ranges for the distribution

Ho. of energy points at which distribution vri.ll be given

No. of cosine values for a particular distribution

Interpolation scheme (to interpolate distribution between

given energy points, or the coefficients, fn, between given

values)

Energy of the i**1 point

The order of the Legendre expansion at particular energy

point

value of the ^ 1 * coefficient for the i** point

value of cosine at point j

Normalized angular probability at p^ for energy point E.

when LTT = 1; LVT = o

1 2 3 Record Type

ZA

b

b
NEP1

T

b

AHR .

AHR

b

«fed
b

LVÏto

b

b

LT

b

LTT=I

LCT

b

b

b

b

HK=O

HR

. KL

b

b

Hfeo

HE
1117WR

b

b

BEAD

c^nr

TA32

(1-îîE energy
points)

LIST

SII3
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whe» LIT = 1, LTT = 1

1

ZA

2

Am

3

LVOi=I

4

LT1E=I

5

b

. 6

b

Record Type

HEAD

O 1O

AWR
U 1 ,
0

LCT NK
'2,O

1.1

when LTT = 2 , LVT = 1

NM
13IU, o

Uo,KH

b

T

b

U1,KM

b

• Z L •
b

U2,HH

b

. LT

b

b
V

b

b

m

HL

b

«KM.HH

HE

b

b

LIST

TAB2

(1-IiE energy
• p o i n t s )

LIST

SEÎH)

1

Zk

2

AWR

3

LVT=I

4

LTT=2

5

b

6

b

Record Type

HE/J)

O, O

T

BSP1

AVJR
U 1 , o

U1,131

IHT-,

LCT HK IBI

U2,MH «HHÏBM L I S T

HBT,•HR

HE
I H T i m TAS2

LT HR HP

(1-ÎÎE e n e r g y
points)

TAS1

SE2D
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when LTT = 2; LVT = o

1

ZA

2

AWR

AWR

3
LVT=O

b

4
b

LCT

5

b

NE=o

6

•b

NM=O

Record Types

HFAD

CJiMT

NBT1

T

b
INT.

INT1

b

LT

b

b

NR

VR

*** **

HE

KP
I K T NR

TA32

(1-NE energy
points)

TAB1

SEiTD


