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SUMMARY:First part of the publication contains review and analysis of the results of
spectral line shapes investigations in Yugoslavia and Serbia for 1993-1997. In the second
part, the bibliography of the contributions of Yugoslav and Sebian scientists for 1993 - -
1997 is given, together with the citation indexfor 1993 - 1997 for articles published 1962 -

1997. : R R

REZIME: U prvom delu publikacije dat je pregled i analiza istraZivanja oblika
spektralnih linija u Jugoslaviji i Srbiji u periodu 1989-1993 godine. U drugom delu data
je bibliografija radova jugoslovenskih i srpskih istraZivaca za period 1993 - 1997, sa
istorijatom uticaja svakog objavljenog dela na savremenu nauku, 3to je uradeno
navodenjem izvora u kojima su objavljeni &lanci citirani, Ovakav indeks citata za period
1993 - 1997, dat je i za sve bibliografske jedinice iz perioda 1962 - 1997

W



LSPECTYRAL LINE SHAPES INVESTIGATIONS
IN YUGOSLAVIA AND SERBIA 1993-1997

Three previously published Bibliographies with citation index on Spectral
Line Shapes Investigations in Yugoslavia, cover the period 1962 - 1993 (Dimitrijevié,
1950, 1991, 1994). From the September of 1993 up to the March of 1997, 261 articles
concerning lineshapes investigations have been published by Yugoslav (Serbian) authors.
In Serbia have been defended as well 2 Ph. D. and 9 M. Sc. Theses. Consequently, since
the first article on this topic (Vujnovié et al., 1962) up to the March 1997, 1129 (926 by
serbian authors) bibliographicitems have been published by 146 Yugoslav authors(119
from Serbia, 26 from Croatia and 1 living in France).

In the considered pernod various problems have been investigated. Stark
broadening of hydrogen and hydrogen-like emitter lines, has been studied in particularly
for He 1 line shapes (924, 1007), and hydrogen line shift due to magnetization of moving
plazma (918, 1040). Also, the attention has been paid to the study of H beta line shapes
in the presence of 2 D.C.magnetic field (996, 1083-1085), to the investigation of hydrogen
line shapes in a plane - cathode abnormal glow discharge (526, 1128, 1038), radio -
frequency discharges (1029) and other discharges (874, 875, 1113, 1114, 1119-1121), the
boundary layer influence on low n Balmer lines (1036) and to the influence of ion
dynamics (1034). | | -

Work on the experimental determination of Stark broadening parameters of
nonhydrogenic atoms and ions has been continued during the considered period: Stark
broadening of folowing atoms and ions has been investigated: Ar I (869, 932, 947, 994,
1033, 1082, 1087, 1088), Ar III (993, 1076, 1118), Cd II (594, 1019), Cu I (1031), F V
(559), Fe I (1032), He 1 (885, 1094, 1095), Hg I (873), Na I (873, 950, 961, 1116), N II
(945, 946, 1097), N 111 (958, 1018, 1097), N IV (1097, 1098), Ni T, IT (917, 1032, 1091,
1099, 1117), O II1 (1081), O IV (889, 890, 923, 956, 957, 958, 960, 1036}, S 111 (974, 1049),
SiI(873,1091,1099). Also, the influence of ion dynamics (927-931,1009-1013, 1015-1017,
1030, 1092, 1093, 1096), temperature dependence (889, 923, 956, 1006, 1082, 1087),
departure from LS coupling (890) and Li- (1042, 1045), Be- (1043, 1045), and B-
isoelectronic sequence (956, 957, 1042, 1044, 1046) have been investigated (1125).

Using the semiclassical perturbation approach (Sahal-Bréchot, 1969a,b), the
spectra of following elements have been investigated: Be 1(878, 905), Mg1 (900, 501,912,
913, 986, 989, 991, 1052, 1072), AlT (504), Rb I (907-509, 981), Se 1 (1060, 1069, 1070),
Sr I (1056, 1057, 1060, 1062), Ba I (1059, 1071, 1125), Li IT (978, 979, 985, 1055), Mg I1
(580, 988, 1064, 1073, 1127), Fe I1 (962, 967, 969), Ni II (963, 964, 973), Ba II (1059, 1068,
1125), B IIT (1058, 1063, 1065, 1126), Be 111 (1053, 1058, 1065}, S TH (974, 1049), Al 1IL
(879, 895), C IV (880), O IV (902, 977, 984), P IV (1061, 1067), S IV (974, 1049), C V
(987, 990, 1051, 1074), O V (902, 976, 977), P V (975, 990, 1052), F VII (877), Ne VIII
(897, 903, 911), Na IX (897, 911, 914, 983), Al XI (906, 910, 915, 982) and Si XII (899,
G006, 910). The influencs of oscillator strength values on Stark broadening parameters has
been investigated (981} as well.

Ll
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| YWhen 1t 1s not possible to use the semiclassical perturbation approach with

the appropriate accuracy due to the lack of reliable atomic data, the modified
semiempiricalmethod (DimitrijeviCand Konjevié, 1980) and other approximate methodz
have been applied. Such methods have been investigated in (992, 1008, 1037) as well a3
the case of the complexity of radiator in Refs. (876, 1100, 1020). The modified
semiempirical approach has been applied to the lines of Sc 1T (1102, 1105), Bi II {856},
Cd 11 (882), 111 (1101), AsII (937, 1101), Zn 11 (882), Br I (1101), Sb I1{936, 1101},
Y 11 (1102, 1105), Zr 11 (1102, 1105), Kr IT {1104), Xe 11 (938, 1103), Zn I (1107), G=
(11 {1108), As III (1020), Se 111 (1020) and Cu IV (895).

A special attention has been paid in a number of papers to the investigstic
of regularities and systematic trends of Stark broadening parameters (871, 872, 813, 584,
1025-1028, 1078, 1079, 1110). Similarities of Stark broadening parameters withit: spectral
series (943, 1027, 1028) have been investigated as well as sysiematic trends fcr the same
type of transition within a homologous (871, 872), isonuclear (1078, 1079} and
isoelectronic sequence (1077). By using regularities and systematic trznds, Stark
broadening parameters of the following emitters have been predicted: M« {, Mg I1(1112),
NV,0 VLS VI, (944), Fe I, Fe 1L, Fe ITL, Fe IV, C IV, SiIV (884), Na 1X - Ti XX (10806)
and doubly-charged ion off-resonances (1111).

Astronomical aspects of spectral line shapes research were studied in a
number of publications, as optical depths of the formation of Fraunhofer lines (999),
microturbulent sensitivity of solar spectral lines (1089), Mg I1 h and k lines in spectra of
alpha Orionis (1003), IM Pegasi and HR 7275 (1024), IUE spectra of mu Cephei (920-
1922, 1004), Fourier analysis of rotationally broadened stellar spectra {1002), and Stark
broadening parameters for Solar and stellar plasma reseacch (916) and for hot star
spectra investigation (893, 894, 934, 935, 939, 940, 965, 968, 971, 972, 1055). On
Astronomical Observatory in Belgrade the Belgrade programme for monitoring of
activity - sensitive spectral lines of the Sun as a star, during & 11-years Solar cycle is in the
course of realization. In accordance with this programme Solar activity influence on
spectral lines, as well as the influence of photospheric parameters on such spectral lines
has been investigated in several papers (919, 997, 998, 1123, 1124). Due to need to obtain
a better connection between astronomical observations and theoretical interpretations
of astrophysical spectra, the radiative transfer investigations have also been carried out
(888, 954, 1115). Moreover, the influence of the gravitational field on the shape of
spectral lines of Seyfert galaxies and quasars (887, 941, 942, 1023) has been studied as
well. The work on the fcrmation of a Data Base for the Active Galactic Nuclei (AGN)
spectral lines is also in course (1101, 1022).
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ISTRAZIVANJAOBLIKA SPEXTRALNIH LINIJA
U JUGOSLAVIIIT SRBIJ 1989 - 1993

Tri prethodno objavljene Bibliografije sa indeksom citata o istraZzivanjima
oblika spektralnih linija u Jugoslavi, pokrivaju period 1962 - 1993, (Dimitrijevié, 1990,
1991, 1994). Uperiodu od septembra 1993. do marta 1997. godine, objavljen je 261 ¢lanak
koji se odnosi na istraZivanje oblika linija jugoslovenskih (srpskih) autora. U Srbiji su
takodje odbranjene 12 doktorske 19 magistarskih teza. Shodno tome, od prvog ¢lanka u
ovo) oblasti (Vujnovi€ i dr., 1962) pa do marta 1997, objavijeno je 1129 (926 od strane
srpskih autora) bibliografskih jedinica od ukupno 146 (119 iz Srbije, 26 iz Hrvatske i 1
makedonac Koji Zivi u Francuskoj) jugosiovenskih autora.

U razmatrancm periodu istraZivani su razliditi problemi. Starkovo Sirenje
linija vodonika 1 vodoniku sli¢nih emitera, posebno je proucavano u sluéaju He IT (924,
1007), kao iu slu¢aju pomaka vodonikovih linija usled magnetizacije plazme koja se kreée
(918, 1040). Paznja je takodje poklonjena proucavanju oblika H beta linije u prisustvu
D.C. magnetnog polja (996, 1083-1085), istraZzivanju oblika vodoni¢nih linija u
neregularnom tinjavom praZnjenju sa ravnom katodom (926, 1128, 1038), radio-
frekventnim (1029) i drugim pra¥njenjima (874, 975, 1113, 1114, 1119-1121), uticaju
grani¢nog sloja na Balmerove linije sa niskim n (1036) i uticaju dinamike jona (1034).

Rad na eksperimentalnom odredjivanju parametara Starkovog $irenja linija
nevodoni¢nih emitera nastavijen je u razmatranom periodu. Bilo je istra¥ivano Starkovo
Sirenje slede¢ih atoma 1jona: Ar I (869, 932, 947, 994, 1033, 1082, 1087, 1088), Ar IiI (993,
1076, 1118), Cd 11 (994, 1019), Ca I (1031), F V (959), Fe I (1032), He 1 (885, 1094, 1095), Hg
1(873),Nal(873,950,961,1116), N I {945, 946, 1097), N III (958, 1018, 1097), N IV (1697,
1098), Ni I, II (917, 1032, 1091, 1099, 1117), O III (1081), O TV (889, 890, 923, 956, 657, 958,
960, 1006), S TII (974, 1049), Si 1 (873, 1091, 1099). Istrazivan je takodje uticaj dinamike jona
{927-931, 1009-1013, 1015-1017, 1030, 1092, 1093, 1096), temperaturska zavisnost (889, 923,
956, 1606, 1082, 1087), odstupanja od LS veze (890), kao 1 Li- {1042, 1045), Be- (1043, 1045)
i B- (956, 957, 1042, 1044, 1046) izoelektronski nizovi (1125).

Koristed1 semiklasicni perturbaciont prilaz (Sahal-Bréchot, 1969a,b), istraZivani
su spektri sledeéih elemenata: Be I (878, 905), Mg 1 (500, 901, 912, 913, 986, 989, 991, 1052,
1072), A1 1(904}, Rb I (507-909, 981), Se I (1060, 1069, 1070), Sr I (1056, 1057, 1060, 1062),
Ba I (1059, 1071, 1125), Li IT (978, 979, 985, 1055), Mg TI (980, 988, 1064, 1073, 1127), Fe I
(962, 967, 969), Ni IT (963, 964, 973), Ba I (1059, 1068, 1125), B 1II (1058, 1063, 1065, 1126),
Be I (1053, 1058, 1065), SIIT (974, 1049), A1 111 (879, 895), CIV (880), O IV (902, 977, 984),
P IV (1061, 1067), S IV (974, 1049), C V (987, 990, 1051, 1074), O V (X2, 976, 977), P V
(975, 990, 1052), F V11 (877), Ne VIII (897,903, 911), Na IX (897,911, 914, 983), Al XI (506,
910, 915, 982) and Si XTI {899, 506, 910). IstraZivan je i uticaj vrednosti jacina oscilatora na
parametre Starkovog Sirenja (981),

Kada nije moguce upotrebiti semiklasiCan perturbacioni prilaz sa odgovarjuéom
tacnodfu, polto nemamo pouzdane atomske podatke, kori¥éeni su modifikovani

pp
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semiempirijski metod {Dimitrijevié 1 Konjevid, 1980) 1 drugi pribliZni metodi. Takvi metodi
istraZivani su u referencama (992, 1008, 1037), kao i slucaj kompleksnosti emitera (876, 1020,
1100). Modifikovani semiempirijski prilaz primenjen je na linije Sc i1 (1102, 1105), Bi I1 (896),
Cd 11 (882), T (1101}, AsI1(937,1101), Zn 11 (882), Br I (1161}, Sb I (936, 1101), Y
(1102, 1105), Zr I (1162, 1105), Kr I (1104), Xe I (938, 1103), Zn I (1107), Ge I (1108),
As I (1020}, Se M1 (1020) 1 Cu IV (895).

UbrojnimradovimasuistraZzivane regularnostiisistematskitrendovi parametara
Starkovog Sirenja (871, 872, 883, 884, 1025-1028, 1078, 1079, 1110). IstraZivane su sliénosti
parametara Starkovog $irenja u okviru spektralnih serija (943, 1027, 1028), kao i sistematski
trendovi za isti tip prelaza u homolognim (871, 872), wzonuklearnim (1078, 1079) 1
izoelektronskim nizovima (1077). Koristeéi regularnostiisistematske trendove, procenjenisu
parametri Starkovog irenja za sledeée emitere: Mg, Mg I (1112), NV, O V1, S VI, (944),
Fe 1, Fe II, Fe TI1, Fe IV, C IV, Si IV (884), Na IX - Ti XX (1080), kao i za ne rezonantne
linije dvostruko nae}ektnwuh jona (1111). ,

Astronomski aspekti istrazivanja spektralnih linija proufavam su u brojnim
prilozima. Istra%ivane su opticke dubine formiranja Fraunhoferovih linija (999), osetljivost
sun¢evih spektralnih linija na mikroturbulentnost (1089), Mg II hi k linije u spektrima alpha
Orionis (1003), IM Pegasi i HR 7275 (1024), IUE spektri mu Cephei (920-922, 1004),
Furijeova analiza rotaciono prosirenih linija u zvezdanim spektrima (1002), kao i parametri
Starkovog Sirenja za istra¥ivanje sundeve i zvezdane plazme (916), kao i za istraXivanje
'spektara toplih zvezda (893, 894, 934, 935, 939, 940, 965, 968, 971, 972, 1055).

Na Astroncmskoj opservatorijiu Beogradu u toku realizacije je Beogradski program po kome
se u toku 11 godiSnjeg suncevog ciklusa prate spektralne linije Sunca kao zvezde, koje su
osctljive na njegovu aktvnost. U skladu sa ovim programom uticaj sunceve aktivnostl na
parametre spektralnih linija, kao 1 uticaj fotosferskih parametara na ovakve linije, istraZivan
je u nekoliko dlanaka (919, 997, 998, 1123, 1124). Takodje su vrena i istraZivanja prenosa
zratenja, usled potrebe da se poboljia veza izmedju astronomskih posmatranja i teorijske
mnterpretacije astrofizickih spektara (888, 954, 1115). Izudavan je i uticaj gravitacionog polja
na oblik spektralnih linija Sejfertovih galaksija i kvazara (887, 941, 942, 1023). Takodje je u
toku 1 rad na formiranju baze podataka ¢ spektralnim linijjama jezgara aktivnih galaksija
(AGN) (1101, 1022).

-
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I BIBLIOGRAPHY AND CITATION IMDEX
BIBLIOGRAVIJA 1 INDEKS CITATA

INTRODUCTION

The bibliography with the citation index is divided in four parts. In the first,
second and third part are given the citation index of articles from 1962-1985, 1985-1989 and
1989 - 1993 period respectively, given in Dimitrijevi¢ (1950, 1991, 1994), with the same
numeration. Moreover, the number in brackets after the number of an article, if exists,
denotes that at least one author is from Serbia. In such a manner the corresponding
bibliography for Serbia is included as well. In the fourth part is the bibliography of articles up
to the March of 1997 (1993-1997 period and the bibliographical items not included in
Dimitrijevi€ 1990, 1991, 1994) and the corresponding citation index. Besides the included
citations, papers of Yugoslav scientists are cited in bibliographical reviews: Dimitrijevi¢ (1996,
1997), and Dimitnjevi¢ and Popovi€ (199¢::. After each paper of Yugoslav authors, data on
articles where the considered paper is cited are given. For citations already existing in the
bibliography of Yugoslav authors, only short data are given.

UVOD

Bibliografiia sa indeksom citata podeljena je u Cetiri dela. U prvom, drugom i
treem delu dat je indeks citata ¢lanaka iz perioda 1962-1985, 1985-1989 i 1689-1993
respektivino, koj su usli u prethodne preglede (Dimitrijevié, 1990, 1991, 1994), sa istom
numeracijom. Osim toga, broj u zagradi iza rednog broja flanka ako postoji, oznatava da je
najmanje jedan autor iz Srbije. Na taj nadin prisutna je 1 odgovarajuéa bibliografija za Srbiju.
U Zetvrtom delu je bibiliografija {lanaka do marta 1997 (period 1993-1997 i bibliografske
jedinice koje nisu ukljuene u prethodne preglede (Dimitrijevié, 1990, 1991, 1994)) 1
odgovarajudi indeks citata. Osim ukljucenih citata, €lanci Jugoslovenskih autora su u velikom
broju citirani u bibliografskim pregledima: Dimitrijevi€ (1996, 1997) i Dimitrijevi€ i Popovié
(1996). Posle svakog &lanka Jugoslovenskih autora, dati su podaci o ¢lancima gde je
razmatrani¢lanak citiran. Za ¢lanke koji ve¢ postoje u bibliografiji Jugoslovcnsklh autora, dati
su samo skraéeni podaci.

REFERENCES - LITERATURA

Dimitrjevi€, M. 5.: 1950, Line shapes investigations in Yugoslavia 1962-1985 (Bibliography
and citation index), Publ. Obs. Astron. Belgrade 39,

Dimitrgevid, M. 81991, Linesfiapes tnivestigations in Yugoslavrs 11 1985-1989 (Bibliography
aad cirztion index), Publ. Ovs, Astren, Belgnde 41,
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Dimitrijevié, M. S.: 1594, Line shapes investigations in Yugosiavia and Serbia Il 1993-1997
(Bibliograpiy and citation index), Publ. Astron. Obs. Belgrade 47.
Dimitrijevié, M. S., Popovié, L. C. (eds.): 1996, Astronomical Observatory in Belgrade.

Activities and Abstracts of papers 1991-1995, Publ. Astron. Obs. Belgrade 51.
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tmes, JQSRT, §52,747.
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1996
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Lmes, Fizika 2, 129.

1996

Milosavljevie, V.M.: 1996, Magistarski rad, Fizicki fakultet, Beograd.

1997

Perez, C., de la Rosa, M.L, Gigosos, M. A., Aparicio, J.A., Mar, S.:
1997,Stark broadening of several N II lines, Spectral Line
Shapes Vol. 9, eds. M. Zoppi, L. Ulivi, AIP Conf. Proc., 386,
153.

Konjevi¢, N, Purig, J., Cirkovié, Lj., Labat, }.: 1970, Measurements of

the Stark Broadening Parameters of several 8¢ 1T Lines, J. Phys. B 3,

999.

1993

Perez, C., D¢ la Rosa, L., De Frutos, A.M., Mar, S.: 1993, Temperature
dependence of Stark broadening for several Sr I lines, Phys.
Rev. E, 47, 756.

1997
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