ENSDF Analysis and Chec king Co des

Thomas W. Burro ws

National Nuclear Data Cen ter

Bro okha v en National Lab oratory

Upton, NY 11973 USA

June 29, 1993

Con ten ts

1 General 2

1.1 Ma jor Enhancemen ts Since August 1992 . . . . . . . . . . . . . . . . . . . . 2

1.2 Substan tiv e Changes Since August 1992 . . . . . . . . . . . . . . . . . . . . 3

1.3 Co des Added to the Distribution Since August 1992 . . . . . . . . . . . . . 3

1.4 Data Library Changes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

1.5 “Read Me” Files . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

2 On-line Access 5

2.1 NNDC Online Data Service . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

2.2 Anon ymous Accoun t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

3 MS-DOS Distribution 6

4 Rep orting Problems 8

5 Disclaimer 8

A Notes to Programmers 8

A.1 In termediate Storage of Calculations . . . . . . . . . . . . . . . . . . . . . . 8

A.2 Implicit Casting of V ariables . . . . . . . . . . . . . . . . . . . . . . . . . . 9

A.3 Definition of Double Precision . . . . . . . . . . . . . . . . . . . . . . . . . . 9

List of T ables

1 Status of ENSDF Analysis and Chec king Co des (June 24, 1993) . . . . . . . 4

2 Status of ENSDF Analysis and Chec king Co des (June 24, 1993) (Con tin ued) 5

List of Figures

1 NNDC ENSDF Program Directory T ree . . . . . . . . . . . . . . . . . . . . 7

1 General

This do cumen t describ es the curren t status of the ENSDF analysis and c hec king co des

a v ailable from the National Nuclear Data Cen ter (NNDC), their a v ailabilit y for V AX/VMS ,

ANSI , or MS-DOS , metho ds of obtaining the co des and asso ciated information, and some

recen t c hanges. T ables 1-2 summarize the curren t status; section 2 outlines ho w to obtain

the V AX/VMS and ANSI v ersions from the NNDC V AX -cluster; and section 3 pro vides

details on the con ten ts and ho w to obtain the MS-DOS v ersions. App endix A has some

notes whic h ma y b e of in terest to programmers.

1.1 Ma jor Enhancemen ts Since August 1992

FMTCHK

1. Spurious messages eliminated.

2. Summary of n um b er of messages displa y ed on terminal.

3. Chec k order of lev el energies.

4. Chec k for v alid data set iden tification on X records.

5. More syn tax c hec king on N and PN records and cross c hec king b et w een N

and PN record and fields.

6. More c hec king on the iden tification record.

7. Added do cumen tation on the w arning and error messages to the “Read me”

file READFMTC.ME.

8. Finished implemen tation of up date (U) commen t.

GTOL

1. Compact symmetric matrix in v ersion reduces memory requiremen ts.

2. First lev el encoun tered is alw a ys assumed to b e fixed.

3. Non-n umeric lev el energies of the form “n um+X”, etc. are prop erly handled.

4. Non-n umeric lev el energies of the form “SP+n um” are ignored.

5. Pro duction normalization (PN) record implemen ted.

6. Non-n umeric uncertain ties on feeding radiations retained for output.

7. “FL=” up dated when new file created.

8. Size of rep ort reduced.

1.2 Substan tiv e Changes Since August 1992

HSICC

1. Publication commen t co ding added in v ersion 11(6) replaced with co ding to

put CC on “S G” record.

2. Impro v ed logic on handling uncertain ties.

3. Impro v ed logic on n um b er of significan t digits to retain in output.

LOGFT

1. More terminal output w arning of p ossible problems.

2. F aster in tegration routines added.

3. Pro duction normalization record implemen ted.

4. More c hec king on input data.

1.3 Co des Added to the Distribution Since August 1992

ALPHAD ALPHAD calculates α -hindrance factors. The program w as pro vided b y the

Nuclear Data Pro ject.

ENSD A T ENSD A T creates tables and dra wings from ENSDF-formatted files in a form

similar to the Nuclear Data Sheets.

GABSPC This program has b een receiv ed from Coral Baglin and is the MS-DOS v ersion

of the program GABS.

1.4 Data Library Changes

LOGFT.D A T Data w ere corrected for Z ≤ 4 in April 1989 corresp onding to c hanges

made in v ersion 7(1) of LOGFT.

1.5 “Read Me” Files

All program pac k ages no w ha v e an asso ciated “Read Me” file. These files include a basic

description of the program, ho w to compile and run the program, the v ersion history , and

curren t group resp onsible for the program. F or programs with no published do cumen tation,

additional details are giv en in the “Read Me.”

1

1

Where p ossible, unpublished do cumen tation is pro vided as a file with the distribution.

T able 1: Status of ENSDF Analysis and Chec king Co des (June 24, 1993)

Co de F unction V ersion a

MS- Do cumen tation

No./Date DOS

ADDGAM Adds γ ’s to adopted data

set.

1(3)

930414

Y es No (See “Read Me” file)

ALPHAD Calculates α HF’s and

theoretical T α

1

2

’s

1.2

930421

Y es No (See “Read Me” file)

DEL T A Analyzes angular

correlation data.

1.01

930415

Y es LUNFD/(NFFR-3048) 1-27

ENSD A T Pro duces tables and

dra wings

3.23 b

930624

Y es No (See “Read Me” file)

FMTCHK ENSDF format c hec king. 8.1a

930513

Y es No (See “Read Me” file)

GABS Calculates absolute Δ I

γ

’s. V c

8902

No Y es

GABSPC

9109 Y es

GAMUT Creates adopted lev els,

gammas from source data

sets.

c,d

8809

No LBL-26024

GTOL Determines lev el energies

from a least-squares fit to

E

γ

’s & feedings.

6.0

930407

Y es BNL-NCS-23375/R

LUNFD/(NFFR-3049) 1-27

HSICC In terp olates in ternal

con v ersion co efficien ts.

11(9)

920909

Y es Nucl. Data A4, 1

Nuclea r Data T ables A9,

119

BNL-NCS-23375/R

LOGFT Calculates log f t . 7(12)

930510

Y es Nucl. Data T ables A10, 206

NSDFLIB Supp ort subprograms for

man y co des

4(12)

930401

Y es Y es

P ANDORA Ph ysics c hec k of ENSDF

data sets. Aids with

adopted gammas &

XREF.

5(8)

930526

Y es Y es

PREND Constructs lev el sc hemes

from ENSDF data sets.

2.4 d

9101

No Y es

a

Please c hec k with the NNDC as to more recen t v ersions.

b

MS-DOS only .

c

Program as receiv ed from the author.

d

Program con tains V AX extensions of ANSI-standard F OR TRAN 77.

T able 2: Status of ENSDF Analysis and Chec king Co des (June 24, 1993) (Con tin ued)

Co de F unction V ersion a

MS- Do cumen tation

No./Date DOS

RADLST Calculates atomic &

n uclear radiations. Chec ks

energy balance.

5.4g

880321

No BNL-NCS-52142

RULER Calculates reduced

transition probabilities.

1.16

930524

Y es Y es

SPINOZA Ph ysics c hec k of an

ENSDF data set.

1(2)

871102

No Y es

TREND T abular displa y of

ENSDF data.

6.13a

930519

Y es No (See “Read Me” file)

2 On-line Access

V AX and ANSI -standard source co des, relev an t do cumen tation, data, and sample input

and output ma y b e obtained directly from the NNDC V AX cluster either through the

NNDC Online Data Service or b y direct retriev al from an anon ymous accoun t using FTP .

The programs ma y also b e obtained in other media on request (see page 8 for the address);

ho w ev er, there ma y b e a dela y in satisfying suc h requests.

2.1 NNDC Online Data Service

After logging on to the NNDC Online Data Service, select the FILES/CODES option.

Within the CODES men u, select either ENSDF UTILITY

2

or ENSDF ANAL YSIS

3

and then

select either ANSI-77 for source co de conforming to ANSI F OR TRAN 77 or V AX/VMS

for source co de whic h ma y con tain V AX/VMS F OR TRAN 77 extensions.

4

After selecting

the desired programs or do cumen tation, the user will b e queried as to the metho d of file

transmission. The selected programs along with relev an t do cumen tation, data files, and

subprogram libraries will b e then transmitted via the selected metho d.

Note that if the user selects DOCUMENT A TION, the file DISTRM.MEM will b e trans-

mitted. This file con tains a table listing the latest v ersion n um b ers and dates of the pro-

grams. It also con tains brief descriptions of eac h co de, mac hine dep endencies and a v ailabil-

it y , data required, and subprogram library dep endencies.

2.2 Anon ymous Accoun t

The ENSDF co des, do cumen tation, and data ma y also b e obtained b y logging in to an

anon ymous accoun t

5

using FTP . A sample dialog w ould b e:

2

General do cumen tation, NSDFLIB, ADDGAM, FMTCHK, PREND, and TREND

3

General do cumen tation, NSDFLIB, DEL T A, GABS, GAMUT, GTOL, HSICC, LOGFT, P ANDORA,

RADLST, R ULER, and SPINOZA

4

Please use the Data Service HELP feature to obtain more details.

5

Directory restrictions apply .

ftp bnlnd2.dne.bnl.gov

Name: bnlndc

Password:

ftp>get [scr.ensdf_pgm]readme.1st

ftp>bye

This will connect the user to the NNDC anon ymous accoun t, log in to the anon ymous ac-

coun t, retriev e the file README.1ST,

6

and disconnect. Figure 1 outlines the curren t orga-

nization of the directory . General information, data, and F OR TRAN sources are con tained

in ENSDF PGM and all relev an t files for eac h program are con tained in a sub directory with

the program name.

The file DISTRM.MEM in ENSDF PGM con tains a table listing the latest v ersion n um-

b ers and dates of the programs. It also con tains brief descriptions of eac h co de, mac hine

dep endencies and a v ailabilit y , data required, and subprogram library dep endencies. Eac h

sub directory con tains a “Read me” file ( e.g. , READ ADDG.ME in ADDGAM) whic h pro-

vides additional details ab out the program.

Extensions for the F OR TRAN source co des follo w the follo wing con v en tions:

ANS ANSI-standard F OR TRAN 77 co de with mac hine-dep enden t co ding included.

7

F OR ANSI-standard F OR TRAN 77 co de with no mac hine-dep enden t co ding included.

V AX F OR TRAN 77 co de with V AX/VMS extensions and, p ossibly , mac hine-dep enden t

co ding.

7

Other mac hine-dep enden t source co des ( e.g. , for IBM PC’s and clones) ma y b e con-

structed b y do wnloading the ANSI v ersion of the co de and the program SETMDC found

in the ENSDF PGM directory .

3 MS-DOS Distribution

A distribution of MS-DOS v ersions has b een prepared. It includes all of the ENSDF

analysis and c hec king co des

8

except for GAMUT, PREND, RADLST, and SPINOZA.

9

In

addition to the F OR TRAN source co de, sample input and output, and do cumen tation,

this distribution also con tains the executable co de and ob ject libraries, installation batc h

files, and installation notes. The standard distribution consists of four 3

1

2

-inc h high-densit y

disk ettes.

10

The distribution ma y b e requested b y either lea ving a note on the NNDC Online Data

Service or b y con tacting:

6

Con tains the curren t information on the organization and con ten t of the ENSDF analysis and c hec king

co des directory ENSDF PGM

7

Mac hine-dep enden t co ding is in the form of sp ecial commen ts recognized b y the program SETMDC.

8

All MS-DOS v ersions are curren t with V AX/VMS and ANSI v ersions as of June 24, 1993.

9

The program GABSPC has b een substituted for GABS and the program ENSD A T is included in this

distribution.

10

Other media can b e sp ecified but there ma y b e a dela y in satisfying the request.

Figure 1: NNDC ENSDF Program Directory T ree

ENSDF_PGM

|

|-----ANALYSIS

| |

| |-----ALPHAD

| |-----DELTA

| |-----GABS

| |-----GAMUT

| |-----GTOL

| |-----HSICC

| |-----LOGFT

| |-----PANDOR

| |-----RADLST

| |-----RULER

| |-----SPINOZ

|

|-----DATA.TST

|-----DISTRM.MEM

|-----NSDFLIB.FOR

|-----NSDFLIB.MEM

|-----README.1ST

|-----READNSDF.ME

|-----SETMDC.ANS

|-----SETMDC.MEM

|-----SETMDC.VAX

|

|-----UTILITY

| |

| |-----ADDGAM

| |-----FMTCHK

| |-----PREND

| |-----TREND

National Nuclear Data Cen ter

Building 197D

Bro okha v en National Lab oratory

P .O. Bo x 5000

Upton, NY 11973-5000

Phone: 516-282-2901 F AX: 516-282-2806

BITNET: “NNDC@BNL”

HEPNET: BNL::NNDC

INTERNET: “NNDC@BNL.GO V”

4 Rep orting Problems

If problems o ccur in using the ENSDF analysis and c hec king co des, please c hec k the

v ersion of the program y ou are using. If y ou are not using the curren t v ersion (see T able

1), please obtain the latest v ersion (See sections 2 and 3). If the problem is in the latest

v ersion of the program, please con tact the authors listed in the asso ciated “Read me” file

and include in y our rep ort the input data, a description of the problem, and the v ersion

n um b er of the program. If y ou are unable to con tact the author, please send the rep ort to

the NNDC.

11

5 Disclaimer

Neither the Asso ciated Univ ersities, Inc., nor the US Departmen t of Energy mak e an y

w arran t y or assume an y legal resp onsibilit y for the results pro duced b y the programs and

data included in this distribution.

A Notes to Programmers

In preparing the MS-DOS distribution sev eral compiler-related problems w ere noted

whic h ma y b e of in terest.

A.1 In termediate Storage of Calculations

While there are ANSI and IEEE standards for the storage of REAL (4 b yte) and

DOUBLE PRECISION (8 b yte) n um b ers, some compilers default to storing in termedi-

ate v alues in a mac hine register un til all calculations required for a v ariable’s final v alue

are completed.

12

This is usually done in the in terest of reducing roundoff error, co de size,

and, presumably , pro cessing time. Ho w ev er, this ma y result in differences when comparing

outputs on differen t mac hines (Lik ely candidates are GAMUT and GTOL with their least-

squares fitting, GTOL in the summing of I

γ

’s, and LOGFT in the in tegrations to obtain

log f t , I

β

, I

ϵ

, and < E

β

> ).

13

11

See page 8.

12

Microsoft Optimizing F OR TRAN 5.0 uses an 80-bit mac hine register.

13

V AX/VMS F OR TRAN app ears to store the in termediate results in the v ariable.

A.2 Implicit Casting of V ariables

Another problem ma y o ccur when there is an implicit cast of v ariables ( e.g. , REAL

to DOUBLE PRECISION). Differen t compilers seem to do the casting differen tly . The

follo wing simple co de:

Real x,z

Double Precision y

C

Double Precision DBLE

Intrinsic DBLE

C

z=100.

x=10.**(-10)

y=z+x

Write(*,*)’z+x=’,y

y=z+x

Write(*,*)’DBLE(z+x)=’,y

y=DBLE(z)+DBLE(x)

Write(*,*)’DBLE(z)+DBLE(x)=’,y

End

pro duced the follo wing results when compiled and run on a V AX 11/8820:

z+x= 100.0000000000000

DBLE(z+x)= 100.0000000000000

DBLE(z)+DBLE(x)= 100.0000000001000

When the same co de w as run on a 386D X/25 using Microsoft Optimizing F OR TRAN 5.0

with the /Op switc h in compilation to a v oid the problem discussed in section A.1, the results

w ere:

z+x= 100.000000000100000

DBLE(z+x)= 100.000000000100000

DBLE(z)+DBLE(x)= 100.000000000100000

It app ears that V AX/VMS F OR TRAN do es not cast un til after the op eration and Microsoft

F OR TRAN casts b efore the op eration. This do es not app ear to ha v e an y significan t effects

in the curren t co des.

A.3 Definition of Double Precision

There app ears to b e differen t in terpretations of DOUBLE PRECISION. In V AX/VMS

F OR TRAN, the default DOUBLE PRECISION v ariable ma y ha v e an absolute v alue b e-

t w een ≈ 0 . 29 × 10

− 38

and ≈ 1 . 7 × 10

+38

with ab out 16 significan t digits. A DOUBLE

PRECISION v ariable in Microsoft F OR TRAN 5.0 ma y ha v e an absolute v alue b et w een

≈ 2 . 2 × 10

− 308

and ≈ 1 . 8 × 10

+308

with ab out 15 significan t digits; this is roughly equiv alen t

but not iden tical to the V AX/VMS range ( ≈ 0 . 56 × 10

− 308

to ≈ 0 . 9 × 10

+308

) when the

G FLO A TING option is used during compilation. This affected the co de DEL T A where,

among other large n um b ers, 56! = 7 . 11 × 10

+74

w as calculated.

14

14

The co de w as mo dified to conform to the minim um default definition.