Computation F ormats for

Exp erimen tal Reaction Data

The CSISRS computation formats are output formats for the CSISRS data

library whic h con tain sp ecified data giv en in fixed fields and in standard units. Tw o

t yp es of computation formats are pro vided for cross sections:

Line F ormat: All information necessary to define a datum is included on one line

and eac h line is, therefore, indep enden t. The format has b een restricted to

a 132-c haracter line to allo w for pro cessing and listing at most computer

facilities.

This format has the ob vious adv an tage to the user of simplifying file han-

dling. Resorting of the file can b e done easily with standard sort routines.

The line format is also v ery readable from the h uman standp oin t.

T able F ormat: The data are presen ted in a t w o-dimensional table of ‘x’ v ersus

‘y’ with their asso ciated uncertain ties and an iden tification tag. Other as-

so ciated information necessary to define eac h datum ma y b e presen ted as

header records at the b eginning of the table. The table format eliminates

the rep etition necessary on self-con tained lines.

No attempt has b een made to allo w for con v ersion of all data to the computation

formats; formats ha v e b een dev elop ed to handle the needs of most users.

1 Cross Section F ormats

F ormats are, curren tly , limited to:

Data v ersus energy ( σ ), including partial cross sections for a giv en secondary

energy or isomeric state.

Angular distributions (d σ /d Ω ), including partial distributions for a giv en

secondary energy or isomeric state.

Secondary energy distributions (d σ /dE).

Double differen tial data (d σ /d Ω /dE).

Asso ciated uncertain ties are giv en in the same units as the v ariables to whic h they

apply . Blank are used (instead of zeros) where no v alue is giv en.

Standard v ariables and their units are:

- Inciden t energy in eV

- Secondary energy in eV

- Angle in degrees

- Data whic h is either:

cross section in barns

angular distribution in barns/steradian

energy distribution in barns/eV

double differen tial cross section in barns/steradian/eV

sp ecial quan tities , i.e. , α , η , ν (no dimensions)

Angular distributions are giv en in the lab oratory system. Secondary energies are

giv en in a represen tation suitable for the data presen ted, with a flag sp ecifying whic h

represen tation is used.

2 Line F ormat

A retriev al in the line computation format consists of t w o files, a bibliographic

data file and a n umeric data file. A third file is pro duced in EXF OR format whic h

will con tain an y data sets whic h could not b e con v erted to the line format.

1. BIB File

The BIB file is headed b y an iden tification record:

Columns 1 - 11: BFILE

12 - 22: Request n um b er

23 - 33: Date of retriev al

34 - 44: Request t yp e ( 3 )

67 - 79: line ID ( 0 0 0)

BIB information is giv en in sections resem bling the EXF OR format. All records

are tagged with a record iden tification as follo ws:

Columns 67 - 71: Accession #

72 - 74: Subaccession #

75 - 79: Sequence #

Eac h section is headed b y a record con taining:

Columns 1 - 11: BIB

12 - 22: CSISRS Subaccession n um b er

23 - 33: Num b er of records in section

Eac h section is terminated b y an end record con taining:

Columns 1 - 11: ENDBIB

The BIB File is terminated b y an end record con taining:

Columns 1 - 11: ENDBFILE

12 - 22: Num b er of tables in retriev al

2. Data File

The data file con tains the follo wing information:

Columns 1 - 3: A tomic n um b er

4 - 6: A tomic w eigh t

7: Isomeric state (G = ground, M = 1st metastable state,

etc.)

8 - 11: Inciden t pro jectile (particle co de or, for A > 4, c hemical

sym b ol + last 2 digits of atomic w eigh t)

12 - 14: Reaction co de (see list of co des, follo wing)

15 - 16: Quan tit y co de (see list of co des, follo wing)

17: Mo difier co de (see list of co des, follo wing)

18: Secondary energy co de (see list of co des follro wing)

19 - 20: Standard co de (see list of co des, follo wing)

21 - 23: Lab oratory co de

24 - 25: Y ear of latest publication

26 - 33: CSISRS subaccession #

34 - 44: Energy

45 - 55: Energy error

56 - 66: Secondary energy or lo w er limit of secondary energy

range

67 - 77: Upp er limit of secondary energy range

78 - 88: Angle

89 - 99: Angle uncertain t y

100 - 110: Data

111 - 121: Data uncertain t y

122 - 132: V alue of standard

The records ma y b e read with the follo wing format:

( 2I3, A1, A4, A3, A2, 2A1, A2, A3, I2, A8, 9E11.4 ).

3. Co des Used in Line F ormatted Files

Reaction Co des

TOT - T otal T - triton (t) ET A - η

ABS - Absorption HE3 -

3

He NU - ν̄

NON - Nonelastic A - α NUP - ν̄

pr ompt

SCT - Scattering 2N - 2n NUD - ν̄

del ay ed

EL - Elastic 3N - 3n GEM - γ emission

INL - Inelastic NP - n+p NEM - n emission

F - Fission ND - n+d PEM - p emission

X - Pro duction NT - n+t DEM - d emission

G - γ ra y N3 - n+

3

He TEM - t emission

N - neutron (n) NA - n+ α 3EM -

3

He emission

P - proton (p) P A - p+ α AEM - α emission

D - deuteron (d) ALF - σ

c

/ σ

f

Quan tit y Co des

CS - Cross section

D A - d σ /d Ω

DE - d σ /dE

D2 - d σ /d Ω /dE

∗ - sp ecial quan tit y ( e.g. η )

Mo difier Co des

A - Av eraged

Secondary Energy Co des

E - Secondary particle energy

L - Lev el energy

Q - Q-v alue

X - Excitation energy

D - Energy degradation

+ - Energy gain

N - Lev el n um b er

G - Ground state

M - 1st metastable state

2 - 2nd metastable state

3 - 3rd metastable state

Standard Co des

H -

1

H(n,el)

1

H cross section

HE - He(n,el) cross section

LI -

6

Li(n,t) α cross section

B - B(n,abs) cross section

B1 -

10

B(n, α ) cross section

C - C(n,el) cross section

AA -

27

Al(n, α cross section

AP -

27

Al(n,p) cross section

P -

31

P(n,p) cross section

S -

32

S(n,p) cross section

MN -

55

Mn(n,p) cross section

CO -

59

Co(n, σ ) cross section

NI -

58

Ni(n,p) cross section

CU -

65

Cu(n,2n) cross section

IN -

115

In(n, γ ) cross section

I -

127

I(n, σ ) cross section

A U -

197

Au(n, γ ) cross section

TH -

232

Th(n,f ) cross section

U3 -

233

U(n,f ) cross section

U5 -

235

U(n,f ) cross section

U8 -

238

U(n,f ) cross section

CF -

252

Cf(sp on. fission) ν̄

3 T able F ormat

A retriev al in the line table format consists of t w o files, a bibliographic data file

and a n umeric data file. A third file is pro duced in EXF OR format whic h will con tain

an y data sets whic h could not b e con v erted to the line format.

1. BIB File

The BIB file is headed b y an iden tification record:

Columns 1 - 11: BFILE

12 - 22: Request n um b er

23 - 33: Date of retriev al

34 - 44: Request t yp e ( 3 )

67 - 79: line ID ( 0 0 0 )

BIB information is giv en in sections resem bling the EXF OR format. All records

are tagged with a record iden tification as follo ws:

Columns 67 - 71: T able n um b er

72 - 74: Set n um b er ( 0 )

75 - 79: Reference n um b er

The file is headed b y a record con taining:

Columns 1 - 11: BIB

12 - 22: CSISRS subaccession #

23 - 33: Num b er of records in section

Eac h bib section is terminated b y an end record con taining:

Columns 1 - 11: ENDBIB

The BIB File is terminated b y an end record con taining:

Columns 1 - 11: ENDBFILE

12 - 22: Num b er of tables in retriev al

2. T able File

The table file is headed b y an iden tification record:

Columns 1 - 11: REQUEST

12 - 22: Request n um b er

23 - 33: Date of retriev al

34 - 44: Request t yp e ( 3 )

67 - 79: line ID ( 0 0 0 )

A table consists of all data for a giv en quan tit y ( e.g. Li(n,t) angular distributions).

Eac h table is further divided in to sets, with eac h set b eing defined b y the common

v ariables giv en in a header record.

All records are tagged with a record iden tification as follo ws:

Columns 67 - 71: T able n um b er

72 - 74: Set n um b er

75 - 79: Reference n um b er

Eac h table is headed b y a record con taining (set # and reference # are 0):

Columns 1 - 11: PHYSENT

12 - 22: T able t yp e (see follo wing)

23 - 33: Secondary energy t yp e

34 - 44: # of p oin ts in the table

45 - 66: Energy range (2E11.4)

Eac h data set is headed b y a record (HEADER) con taining (reference # is 0):

Columns 1 - 33: 1st common v ariable and uncertain ties (as defined

b y table t yp e, see follo wing)

34 - 66: 2nd common v ariable and uncertain ties (as de-

fined b y table t yp e, see follo wing)

3. T able T yp es

Data v ersus energy

(t yp e 1)

The HEADER record con tains:

Columns 1 - 11: Lo w er limit of secondary energy range

12 - 22: Upp er limit of secondary energy range

23 - 66: blank

The D A T A records con tain:

Columns 1 - 11: Energy

12 - 22: +Energy uncertain t y

23 - 33: —Energy uncertain t y

34 - 44: Data

45 - 55: +Data uncertain t y

56 - 66: —Data uncertain t y

Differen tial data (d σ /d Ω ) and double differen tial data (d σ /d Ω /dE)

(t yp e 2)

The HEADER record con tains:

Columns 1 - 11: Energy

12 - 22: +Energy uncertain t y

23 - 33: —Energy uncertain t y

34 - 44: Secondary energy

45 - 55: +Secondary energy uncertain t y

56 - 66: —Secondary energy uncertain t y

The D A T A records con tain:

Columns 1 - 11: Angle

12 - 22: +Angle uncertain t y

23 - 33: —Angle uncertain t y

34 - 44: Data

45 - 55: +Data uncertain t y

56 - 66: —Data uncertain t y

Energy Sp ectrum (d σ /dE)

(t yp e 3)

The HEADER record con tains:

Columns 1 - 11: Energy

12 - 22: +Energy uncertain t y

23 - 33: —Energy uncertain t y

34 - 66: blank

The D A T A records con tain:

Columns 1 - 11: Secondary energy

12 - 22: +Secondary energy uncertain t y

23 - 33: —Secondary energy uncertain t y

34 - 44: Data

45 - 55: +Data uncertain t y

56 - 66: —Data uncertain t y

The table records ma y b e read in the follo wing format: ( 6E11.4, I5, I3, I5 ).