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This report contains the only short review of the works carried out by the CDFE concern the
IAEA Nuclear Reaction Data Centres Network activities for the period of time from the IAEA
Advisory Group Meeting (15 - 19 May 2000, Obninsk, Russia) till May 2001 and the description of
the main results obtained.

1. Thenew CDFE EXFOR TRANS M 030 has been produced and transmitted to the IAEA
NDS. The TRANS contains (Annex 1) 10 retransmitted and 11 new (M0613 - M0623) ENTRY's
with 150 data SUBENTS.

2. The CDFE photonuclear databases have been put upon the Web-site
(http://depni.npi.msu.su/cdfe) before were upgraded significantly by adding a new data and
software improvement:

. the “1999” part was added to the “Photonuclear Data Index”; the 2000 “part” is in

processing; as whole tt{€hotonuclear Data Index 1955 -1999'database was added
by a number of entries from /1/;

. in addition to the former data collection of the CDFE database "Giant Dipole
Resonance Parameters”180 new entriesand 150 newreaction cross sectionswvere
added; the last database version includes now altogether 1710 entries and 123®@arious
photonuclear reaction cross section EXFOR data sets available in forms of both table
and graph;

. the new CDFE Web-site Search Engineswere produced using the Linux MySQL
database management system (DBMYS) instead of former hypertext data presentations
for the following databases (the correspondent search forms are presented in Annexes 2
- 4):

e "Giant Dipole Resonance Parameters. Photonuclear Reaction Cross Sections’;
* “Photonuclear Data Index 1955 -19997;
* “CAJAD Charge Particle Reaction Cross Section Catalogue”.

3. Using the MySQL Data Base Management System (Linux) two new relational databases

“Nucleus Ground State Parameters” and “Nuclear Reaction Database (EXFOR)” were
developed:

. “Nucleus Ground State Parameters”database was produced (Annexes 5, § for al
known stable and radioactive nuclel using several well known sources /2, 3/ of nucleus
parameters information and new CDFE data /4/ for first isobar analogue state energies
includes the following data:
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* nucleusZ and A numbers;

e Typorl or Abundance/2, 3/;

e spin-parity J* /2/;

e aomic mass M (with correspondent uncertainty) /3/;

* massexcess M-A (with correspondent uncertainty) /3/;

* nucleus binding energy (with correspondent uncertainty) /3/;
* nucleus ground state isospin (N-Z) /2 value;

» firstisobar analogue T»-state energy /4/ (Annex 7);

* nucleus dipole and quadrupole moments /5/;

* “Nuclear Reaction Database (EXFOR)” database was produced (test version is
available now); Search Engine (Annex 8) gives to one the possibility to find the
following data from the complete international EXFOR charge particle and photonuclear
reaction data fund (the possibility to add the neutron reaction data fund exists and is under
discussion now):

e Target Nucleus (REACTION SF1);

* Incident Particle (REACTION SF2);

* Inc-Source;

» Outgoing Particle/Process (REACTION SF3)
* Product nucleus (REACTION SF4);

*  Quantity (REACTION SF5 - SF9);

* Energy/Anglerange;

e Method;

o Facility;

e Detector;

e Status;

» Reference;
e Author;

e |nstitute.

4. The ‘Relational Nuclear Spectroscopy Database NESSY(New ENSDF Search
SY stem) has been put upon the CDFE Web-site before. The main advantages of the NESSY PC
version search system /6/ are the following:

» configuration on both search conditions and output information is not limited;

e automatic formation of tables containing the search parameters can be included into the
common query configuration:

* Quey 1(ENSDF) [ Result 1,
* Quey 2 (Result 1) 0O Result 2,
* andsoon;

* reguests are posed by means of both values and the rel ations between them;

» Arithmetical and other operations over searched values are possible.
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The method of the realisation of the advantages mentioned above has been the using of
so-called bank of standard requests /6/. Several new standard requests were realised for the NESSY
Internet version /7/ during the period reviewed.

The following searches are available now:

. “Show Levels”.
This query allows one to search the levels of any number of nuclei using severa criteria.

. “Show Decay Modes’
This query shows to one the scheme of decay modes for the selected nucleus.

. “Show Levels and Gammas®

This query shows to one the scheme of gamma-transitions between the levels of selected
nucleus.
. “Show Scheme of Levels”

This query shows to one the scheme of levels of selected nucleus.

. “Show Levels with Equivalent Energies’”.
This query alows one to search the various nuclear levels with energies equivalent to
entered.
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Annex 1.

The CDFE EXFOR TRANS M 030 contents (corrected old and new ENTRY's)

ENTRY’s Number Amount of DATA TABLEs
MO0043 26
MO0045 24
MO0166 2
M0296 2
MO0397 7
M0428 11
M0431 3
M0434 2
MO0539 10
M0598 4
M0613 2
M0614 6
M0615 5
M0616 5
M0617 2
M0618 10
M0619 12
M0620 3
M0621 3
M0622 3
M0623 9

Total: 21 Total: 150
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Annex 2.

Thesearch form for therelational database
“Photonuclear Data Index 1955 -1999”
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Annex 3.

The search form for therelational database
" Giant Dipole Resonance Parameters. Photonuclear Reaction Cross Sections’
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Annex 4.

The search form for therelational database
“CAJAD Charge Particle Reaction Cross Section Catalogue”
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Annex 5.

The new relational database “Nucleus Ground State Parameters”
(Berilium isotopes part example)
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Nucleus Ground State Parameters - Netscape
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Annex 6.

Thesearch form for therelational database
“Nucleus Ground State Parameters”
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Annex 7.

The T.-state energy values
for the new relational database “Nucleus Ground State Parameters

ENERGY OF THE FIRST T-—ISOSPIN NUCLEAR STATE NEW FORMULA
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|.N.Boboshin, B.S.Ishkhanov, V.V.Varlamov

D.V.Skobeltsyn Nuclear Physics Institute, M.V .Lomonosov Moscow State University
119899 Moscow, Russia

In the frame of nuclear physics isobaric state formalism the lowest isobar-analog state (isospin
T.=0N-Z[/2+1) energy value is very important parameter for many research concerned to various nuclear
processes (giant dipole resonance decay, various nuclear reaction mechanisms, etc.). But there is evident
lack of such information in the modern databases. For example the Evaluated Nuclear Structure Data File
(ENSDF) /2, 3/ contains these values for dightly more than 100 nuclei. Therefore a formula for the first
T.—isospin state energy value calculation is very actual. As arule a well-known semi-empirical formula /1/
isused

E=Ew(N,Z) — Bo(N + 1, Z— 1) + 1.444Z - 1/2) | A - 1.131, MeV
where E¢(N, Z) and BN + 1, Z— 1) are the correspondent nucleus binding energy values (in MeV).

The check of this formula was carried out using theisbspin state energy experimental data from
the ENSDF modern version for 118 nuclei fréimto ®Zn. It was found out that above formula describes
correctly the T-isospin state energy values only for nuclei with N> Z. The disagreements between
experimental and calculated values for other nuclei are too high, for exar@gk95 keV instead of
12255.00 keV for®®0, 100.44 keV instead of 11192.90 keV fOiF, and -9348.88 keV instead of
5900.00 keV fof°P.

For improving the situation it was proposed that for nuclei with ZNthe formula must be
changed. Using the symmetry assumptions it was shown that the following two formulae must be used
instead of the above one:

E=EdN, Z) — BN + 1, Z— 1) + 1.4847Z - 1/2) | A”® - 1.293, MeV for N> Z,
E=EeN, Z) — Bo(N -1, Z + 1)- 1.484(Z + 1/2) | A® + 1.293, MeV for Ng Z.

Instead of above formula second parameter 1.131 the neutron-proton mass difference 1.293 MeV
parameter was used: the formula term concerned described the isospin symmetry violation. After that the
new value of the formulae first parameter (1.484 instead of 1.444) was obtained using the variation of
formulae for the same accuracy obtaining.

The averaged disagreement 0.107 MeV between estimations calculated using proposed two new
formulae and experimental ENSDF data has been obtained for 116 nuclei from 118 investigated. The only
two exceptions fot’O (A = 1.40 MeV) and®Mg (A = 5.04 MeV) have been found out. Both items could be
interpreted as results of possible mistakes in the ENSDF. The point is that the spins of states under
discussion are not in accordance with the spins of the ground states of the correspondeanaobar
nuclei. It looks like that in the ENSDF for both nuclei mentioned above the data are presented for not first
but second F-isospin states.

The T.—isospin state energy data calculated for 2560 nuclides using above formulae are available now
at the MSU INP CDFE Web-sitéttp://depni.npi.msu.su/cdfe

The Grant N 99-07-90015 of Russian Foundation for Basic Research.
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Annex 8.

Thesearch form for therelational database
“Nuclear Reaction Database (EXFOR)”
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Annex 8 (continuation 1).
Thesearch form for therelational database

“Nuclear Reaction Database (EXFOR)”
(continuation 1)
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Annex 8 (continuation 2).

Thesearch form for therelational database
“Nuclear Reaction Database (EXFOR)”
(continuation 2)

60



Exfor Il - Netscape

File Edit “iew Go Communicator Help

<« ¢ A 4 . wWw S & O

Back  Fomard  Reload  Home  Search  MNetscape  Print Security  Shop =)l

f wf Bookmarks A Locafion: i fdepni.npi msu su/extorv2findexphp3 v | &7 What's Related
= -
*: * ~
Bibliography
Type: ﬂ
B Book

Reference : C Conference j

Type, code and year of

puklication Code: | hely

‘ear : | 1993 1965-1975 194519551997

|Author :

hame of any author ot |

publication

Institute :

Insstitute() at which experiment (| help

was performed

Mumker of subentrys I__,

founded § page ‘ 5 Y

SEARCH CLEAR ALL
[ Online Senices | Partners | About | Team Publications| Contacts | Hot Events

Last Modified: Thuisday, January 01, 1970 03:00:00

If you hawe any questions, ts, andion stionz, please, contact

CDFE Head: Wladimir . Warlamow

bdesign by Mikolai M. Pesioy and Sergei . lvanow, 2000
hd

E’@| Ihttp:4fdepni.npi meu. su/cdis/ahout htm

61



