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1    Introduction

The database «SPECTR»  has been  cr eated in  the Mu ltich ar g ed Ion Spectra Data Center (M ISD C) 
of VNIIFTRI as a tool to allow  th e fast deter min ation  of  inf ormation  on  spec tr a of atoms an d ion s. 
It is a database con tainin g data on  spec trosc opic con stants of isolated atoms an d ion s (en erg y
lev els, wav elen g th  of  spec tr al lines, radiativ e pr obabilities, ion ization  potentials)  an d.  some
c ollision data (dielectron ic  recombination rates, electr on  impact ex citation  cross sec tion s and
r ates,  elec tr on  impac t ion ization  c r oss sec tions an d rates). 

Cur ren tly,  th e database «SPECTR» con tain s mor e than  450000 n u meric al records. Th e lar g est
par t of th e data con c er n the UV and X- ray  spec tr al regions, λ < 100.  Besides pu blish ed data
( ex per imen tal an d th eor etical) ,  the ex per imen tal data pr oduc ed at MISD C for  th e X-r ay  spec tral
ban d λ < 26 ar e used in  database «SPECTR» .

2    MISDC of VNIIFTRI and Database “SPECTR”

The mu ltic h ar ged Ion s Spec tr a Data Cen ter  of VNIIFTRI is a r esear c h gr oup, wor kin g in  th e field
of X- r ay  spec tr osc opy  of multic harg ed ion s an d its application for  the diag n ostic s of  high - 
temper atur e plasmas. 

Main Fields of Investigations:

A. c reation  of  Brag g an d Brag g- Fr esn el optic al elemen ts for  hig h -r esolu tion X- r ay  spec tr osc opy 
( see,  for example,  [ 1-9]) 

B. h ig h- precision X-r ay  spec trosc opy  of  multic har ged ion s (emission spectr a obser vations, 
spectr al line iden tif ic ation , acc ur ate w avelen gth measu r emen ts)  ( see, for  ex ample, [6,  10- 22] )

C. c reation  of  X-r ay spectroscopy  diag n ostic  meth ods and th eir applic ation  to measu r emen ts of 
dif fer en t plasma par ameter s (laser- produ c ed plasmas, Z-  an d X- pin ch es,  plasma focu s)  (see, 
f or  ex ample, [23-28] ) 

D . c reation  of  a database on  spec tra of  atoms an d ion s ( database “SPECTR”) 

Database “SPECTR”

The database SPECTR  (D B “SPECTR”),  on  on e han d,  contain s a great nu mber of  data on 
c harac teristics of  atoms and ions, and, on th e oth er han d,  repr esents also the softwar e to qu ic k ly 
f in d the in formation  needed,  to brow se on  the sc reen an d to mak e a h ar d c opy .

The in formation  stor ed in  DB SPECTR may be div ided in to tw o par ts.  The first par t (an d now 
the larg er  on e)  is th e data on  pr operties of isolated atoms and ions, that is,  th e data on  en er g y



lev el stru c tu re,  wav eleng ths of  radiativ e tran sitions an d its probabilities.  The secon d par t
c on tains th e data on  ch ar acter istic s of collision processes.  Th e main dif fer en ce betw een  th ese two
par ts is th e followin g:  Th e fir st part deals with a set of  constan ts, while th e sec on d one deals with 
a set of  fu nc tions. That is,  for an y  radiativ e tran sition its wav eleng th,  radiative pr obability , 
energ ies of  upper an d low er lev els are nu meric al qu an tities,  bu t its collision al ch ar acter istic s are
f un ction s of th e relative veloc ity of th e c ollidin g  par tic les.  Th er ef ore, the softwar e used to oper ate
on th ese tw o dif feren t ty pes of  data is also somew h at diff er ent.

DB “SPECTR” Software

The database “SPECTR” sof tware is based on Fox Pr o Database Managemen t System. Th e
inf or mation  is stored in well- k nown  DBF- f or mat and can be tr ansfer red easily  into another
f or mats. 

D B “SP EC TR” D at a 
The qu an ti t at iv e cha r acter isti cs ( 4 May  1997): 

D ata on spectral lin es 397 885 rec or ds
D ata on en erg y lev els 75 100 r ec ords
D ata on ion ization  potentials 2 292 recor ds
D ata on ex c itation  c r oss sec tions an d rates 4 932 recor ds
D ata on ion ization  c r oss sec tions an d rates 276 r ecords
D ata on ref er en c es 504 r ecords
The t o ta l n umber  o f r ecor ds 481 134

Qualitative Characteristics

D B “SPECTR” is a database on  th e ch aracteristics of  isolated atoms and ions,  i.e. , on  spec tral lin es
( wavelen gth s an d radiativ e probabilities)  and en er g y lev els.  Th e small nu mber of  collision al data
w er e inc lu ded main ly  to test th e sof tw ar e dev eloped. Sin ce th e MISDC resear c h team wor ks in 
the f ield of X- r ay  spec tr osc opy , th e main  par t of data (abou t 75% )  r ef ers to the mu ltich ar g ed ions.

D at a sou rces
ü Published exper imental data.  For th e X-r ay reg ion,  th e database contain s pr actic ally all

published exper imental data,  f or th e UV and v isible r eg ion s only some data. 
ü O ur  ow n ex per imental data for multic harg ed ion s.  Th e MISDC resear c h gr oup has pr odu ced

exper imental data on  th e X-r ay  spec tra of  multic har ged ion s for  more th an  20 year s.  For
example,  du ring  last 5 years we hav e produc ed new acc ur ate data on  satellite lin es cau sed by
r adiativ e transition s in He- , Li- , Be- , B-,  C- , N- ,  O-,  F- , Na- , Mg-  like ions, and on  hig h -n 
transition s in He-  an d Ne- like ions.  Produc in g  this kin d of inf or mation  is the main  field of
scien tif ic  in ter est of th e MISD C gr oup. For  th is pu rpose we create new  ty pes of X-r ay  high - 
r esolu tion  spec trogr aph s (with  spher ic ally ben t cr y stals, for  example)  an d dev elop new 
methods wh ich  impr ov e the ac cu r ac y of wav elen g th  measur ements.

ü Theor etical data, both pu blish ed (n ot all, of  cour se)  an d calcu lated especially for  DB
“SPECTR” in  some Russian institutes (see,  f or  ex ample, [29]) . 



DB “SPECTR” Performance
The sear ch  oper ation s are ex ec u ted fast,  an d some examples ar e pr esented in  th is table:

D at ab a se SPECTR 
(  4 M ay 1997) 

T ot al  nu mbe r of  re cor ds  481 134
Pen ti u m- 133, 16 MB RA M

Q UE RY SEA RC H 
TIME

THE  N U MB ER OF
REC ORD S SE LEC TE D 

1 Lin es of  c opper  ions in  spec tr al reg ion 10. 1 – 10. 11 Å 2 s 9
2 Lin es of  silv er  ions in  spec tr al reg ion     10 -  15 Å 5 s 94
3 Lin es of  H - like an d He- lik e silic on 4 s 3192
4 3d- 2p tr an sition s in  Ne-like an d Na- like silv er 2 s 313
5 1s2p 1 P1  - 1s2  1 S0  tr an sition  in He- lik e ur anium 2 s 2
6 2s2p6 3p - 2s2 2p6  tr an sition s in  Ne-like ions 1 s 411
7 Lin es of  O I atom 1 s 441
8 Lin es of  O - like an d N-lik e iron 3 s 998

References

[1] S. A. Bel'kov, B. A. Bryunetkin, N. V. Zhidkov, I. Yu. Skobelev, N. A. Suslov,
A. Ya. Faenov, Quantum Electronics 24, 253 (1994)

[2] A. Ya Faenov, S. A. Pikuz, A. I. Erko, B. A. Bryunetkin, V. M. Dyakin,
G. V. Ivanenkov, A. R. Mingaleev, T. A. Pikuz, V. M. Romanova, T. A. Shelkovenko,
Physica Scripta 50, 333 (1994)

[3] S. A. Pikuz, V. M. Romanova, T. A. Shelkovenko, T. A. Pikuz, A. Ya. Faenov,
E. Forster, J. Vol'f, O. Verhran, Quantum Electron. 22, 21 (1995)

[4] T. A. Pikuz, A. Ya. Faenov, S. A. Pikuz, V. M. Romanova, T. A. Shelkovenko,
Journal of X-ray Science and Technology 5, 323 (1995)

[5] A. I. Erko, L. A. Panchenko, S. A. Pikuz, A. R. Mingaleev, V. M. Romanova,
T. A. Shelkovenko, A. Ya. Faenov, B. A. Bryunetkin, T. A. Pikuz, I. Yu. Skobelev,
Rev.Sci.Instrum. 66, 1047 (1995)

[6] I. Yu. Skobelev, A. Ya. Faenov, B. A. Bryunetkin, V. M. Dyakin, T. A. Pikuz, S. A.
Pikuz, T. A. Shelkovenko, V. M. Romanova, JETP 81, 692 (1995).

[7] J. P. Geindre, P. Audebert, A. Rousse, J. C. Gauthier, A. Ya. Faenov, T. A. Pikuz,
S.A. Pikuz, T. A. Shelkovenko, Physica Scripta 53, 645 (1996)

[8] A. Ya. Faenov, T. A. Pikuz, A. A. Firsov, L. A. Panchenko, Yu. I. Koval, M. Fraenkel,
A. Zigler, Physica Scripta 55, 167 (1997)

[9] M. Sanchez del Rio, A. Ya. Faenov, V. M. Dyakin, T. A. Pikuz, S. A. Pikuz, V.
M. Romanova, T. A. Shelkovenko, Physica Scripta 55, 735 (1997)

[10] A. Ya. Faenov, S. A. Pikuz, A. S. Shlyaptseva, Physica Scripta 49, 41 (1994)
[11] S. A. Pikuz, D. A. Hammer, D. H. Kalantar, A. Faenov, I. Yu. Skobelev, Phys.Rev.A 49,

3450 (1994)



[12] B. ABryunetkin, A. Ya. Faenov, M. P. Kalashnikov, P. V. Nickles, M. Schnurer,
I. Yu. Skobelev, J. Abdallah, R. E. H. Clark, JQSRT 53, 45 (1995)

[13] S. Bollanti, P. Di Lazzaro, F. Flora, et al, Physica Scripta 51, 326 (1995)
[14] A. Ya. Faenov, D. A. Hammer, J. Nilsen, A. Osterheld, S. A. Pikuz, T. A. Pikuz,

V. M. Romanova, T. Shelkovenko, I. Yu. Skobelev, Physica Scripta 51, 454 (1995)
[15] A. Ya. Faenov, I. Yu. Skobelev, S. A. Pikuz, G. A. Kyrala, J. A. Gobble, K. D. Fulton,

J. Abdallah Jr., D. P. Kilcrease, Phys. Rev. A. 51, 3529 (1995)
[16] A. Faenov, B. Bryunetkin, V. Dyakin, S. Pikuz, I. Skobelev, U. Safronova, T. Pikuz,

J. Nilsen, A. Osterheld, Phys.Rev.A 52, 3644 (1995)
[17] A. I. Magunov, V. M. Dyakin, A. Ya. Faenov et al, JETP 83, 267 (1996)
[18] A. I. Magunov, V. M. Dyakin, A. Ya. Faenov, et al, Phys. Rev. A 54, 3971 (1996)
[19] A. L.Osterheld, J. Nilsen, S. Ya. Khakhalin, A. Ya. Faenov, S. A. Pikuz,

Physica Scripta 54, 240 (1996)
[20] I. Yu. Skobelev, A. Ya. Faenov, V. M. Dyakin et al, Phys.Rev.E 55, 3773 (1997)
[21] I. Yu. Skobelev, A. Ya. Faenov, A. I. Magunov, A. L. Osterheld, B. K. F. Young,

J. Dunn, R. E. Stewart, Physica Scripta T73, 104 (1997)
[22] J. Abdallah, Jr., A. Faenov, D. Hammer, et al, Physica Scripta 53, 705 (1996)
[23] S. A. Pikuz, B. A. Brynetkin, G. V. Ivanenkov, A. R. Mingaleev, V. M. Romanova,

I. Yu. Skobelev, A. Ya. Faenov, S. Ya. Khakhalin, T. A. Shelkovenko, JQSRT 51, 291
(1994)

[24] T. Pisarczyk, B. A. Brunetkin, A. Ya. Faenov, et al, Physica Scripta 50, 72 (1994)
[25] V. M. Dyakin, A. Ya. Faenov, A. I. Magunov, et al, Physica Scripta 52, 201 (1995)
[26] A. Faenov, V. Dyakin, A. Magunov, T. Pikuz, I. Skobelev, S. Pikuz, A. Kasperczyk,

T. Pisarczyk, J. Wolowski, B. Zielinska, Physica Scripta 53, 591 (1996)
[27] F. B. Rosmej, B. A. Bryunetkin, A. Ya. Faenov, I. Yu. Skobelev, M. P. Kalashnikov,

P. V. Nickles, M. Schnurer, J. Phys. B Lett. 29, L299 (1996)
[28] A. Bartnik, V. M. Dyakin, J. Kostecki, I. Yu. Skobelev, A. Ya. Faenov, H. Fiedorowicz,

M. Szczurek, R. Jarocki, Quantum Electronics 27, 334 (1997)
[29] V. A. Boiko, V. G. Pal'chikov, I. Yu. Skobelev, A. Ya. Faenov "Spectroscopic Data of

Atoms and Ions (Atom Spectra with One and Two Electrons)". CRC Press, 1994


