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The ejectedelectronspectracorrespondindo the electrondecayof the 4p°n1l1n2lznsls low-lying autoionisingstatesin
strontiumatomsweremeasuredn theimpactenegy rangefrom the excitation thresholdof statesup to 200eV. By usingthe
resultsof single-con gurationHartree—Bck (HF) calculationssix ejectedelectronlineswith the lowestexcitationthresholds
wereattributedto thedecayof the (4p®4d5s?) 2Py.1.» and®F».3.4 autoionisingstates For the®Py., and®F, stategheexcitation
functionswereobtainedatanincidentelectronenegy resolutionof 0.15eV. In all excitationfunctionsthestrongnearthreshold
structurewasrevealedfor the rst time. The origin of the structurewasattributedto the decayof short-lived statesfrom the
4p®5s®4d? con gurationof Sf - ion. The cascad@opulationof the®Py.1.» and®F».3.4 statesvasconsideredy usingthe HF

enepiesanddecayprobabilitiesfor the 4p°5s?5p levels.
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PACS: 32.80.Dz,34.80.Dp,31.50.Df,39.30.+W 13.40.Hg

1. Intr oduction

Theexcitationof the4p® subshelin strontiumatoms
resultsin creationof the 4p°nlin,lonsls atomic au-
toionising states.Due to the fastelectrondecay(life-
time ¢ » 10 1°-10 13 s) such statescontritute es-
sentially to the single and double ionisation cross-
section[1, 2] aswell asto the excitation cross-section
of Sr* ions [3]. Another interestingfeature of the
4p°n1linslonsls statesis their high excitation ef -
cieng/ at low impactenepies[4,5]. Theseobsera-
tionsalongwith the well-known high polarizability of
alkali-earthatomg6] pointoutanimportantrole of res-
onanceprocesse the electronimpact excitation of
the 4p® subshelin strontium.

The rst experimentalobsenration of the resonance
featuresin electronimpact excitation of the 4p® sub-
shellin strontiumwasreportedoy Aleksakhinetal. [7].
In excitation functions of two spectrallines at 58.4
and 62.4 nm attributed to the radiative decayof the
4p°n1linslonsls autoionisingstates, the authorsre-
vealedstrongmaximalocatedat approximately5 eV
above the excitationthresholdof lines. Unfortunately
the authorsdid not discussthe origin of the obsered
features Similar resonance-lig featureswverelaterob-
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senedalsoin the ejectedelectronexcitation functions
for someof the 4p°n1l1nsl,onsls low-lying autoionis-
ing stateg8]. The sharpincreaseof the cross-section
just abore the excitation thresholdof stateswas ex-
plainedby theauthorsasanin uence of theshort-lived
negative-ionresonancesAlthoughthesedatawereob-
tainedat animproved enepgy resolutionof 0.3 eV, no
resonancestructurewasrevealedin themeasuredxci-
tationfunctions.

The theoreticalcalculationsof the 4p® subshellex-
citationin strontiumwere performedearlieronly with
the aim of a spectroscopiclassi cation of lines in
ejectedelectronandphotoabsorptiospectrd5, 9,10].
Thesedata revealedthe strong con guration mixing
effectsevenin excitation of the lowestcon gurations
4p°4d5s? and4p®5s4d?. For thesereasonshespectro-
scopicclassi cationof the4p®n1l1n,lon3l3 atomicau-
toionisinglevelswasestablishedo presentayonly for
someof thedipole-allovedtransitionsfrom theground
stateinto the 4d, 4d?, and6s states[9, 10]. The lack
of reliablehigh-resolutiorexperimentaldataon the ex-
citationthresholdsand excitation cross-sectionsf au-
toionising levels restrainsthe further developmentof
theoreticalapproaches.
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Fig. 1. TheejectedelectronspectrometerM is monochromatoof

incidentelectronbeam A is analyzerof ejectedandscatterectlec-

trons,BSis atomicbeamsource CH is channeklectronmultiplier,
FCis Faradaycup, VT is strontiumvapourtrap.

In the presentwork the ejectedelectronspectracor
respondingo the 4p®n1l1n,lonsls low-lying autoion-
ising stateswere studiedin the wide impact enegy
range from the excitation threshold of statesup to
200 eV. By precisemeasuremenyith an enegy res-
olution of 0.15 eV of the nearthresholdimpact en-
ergy region, the strong resonancestructurewas for
the rst time revealedin the excitation functions for
ejecteckelectronlineswith thelowestexcitationthresh-
olds. The spectroscopiclassi cation of theselines
was establishedon the basis of single-con guration
Hartree—Bck calculations For analysingheexcitation
dynamicsof classi ed autoionisingstatesat threshold
impactenepiesa comparisonwith isoelectonic con-
gurations in yttrium atomswas usedto identify the
obseredresonancetructure. The calculatedenegies
and decayratesfor the 4p®5s25p stateswere usedto
classifythe cascaderansitions.

2. Experimental details

The measurementsvere performedwith an elec-
tron spectrometerconsistingof a 127 electrostatic
cylindrical analyzerof ejectedelectrons,a 127 elec-
trostatic cylindrical monochromatoiwof incident elec-
tron beam, and an atomic beam source. Figure 1
shaws the generalview of the spectrometer The de-
signof analyzemwassimilarto thatdescribecdearlierin
[11]. However, to avoid anin uence of chemicallyac-
tive high-temperaturstrontiumvapourson the perfor
manceof the analyzeythe electronopticallenssystem
wasmadeof molybdenumandnon-magnetictainless
steel.For the minimizationof the spacechageformed
by secondarglectronsn theregion of the centralelec-
tron trajectory the de ector plateswere madeof the

tungstenmeshof 90% transparenc The input lens
systemwasdesignedor providing about§ 4* angular
resolutionof theanalyzer The ux of enegy-selected
electronsat the outputof analyzewasdetecteddy the

channelelectronmultiplier VEU-6. The ejectedelec-
tron spectrawere detectedat an obsenation angle of

75" and at an ejectedelectronenegy resolution of

0.15eV. Thelattervaluewasstronglylimited by theex-

tremelylow intensity of ejectedelectronspectramea-
suredat thethresholdmpactenegies. Themonochro-
mator designwas describedearlier[12]. It produced
anincidentelectronbeamof - 0.15% A intensityin the

enegy rangeof 15-200eV. The enegy spreadof the

beamat enepgiesbelav 50 eV did not exceed0.15¢V,

andthis wascontrolledby measuringhe elasticpeak
in the enegy lossspectreof scatterecklectrons.A re-

sistively heatedoven similar to that describedn [13]

was usedfor producingthe well-collimatedstrontium
vapourbeamwith the densityof about10'2 atcmi 2 in

the interactionregion. The beamwas formed by the

“hot' 0.4£ 3 mn? slit locatedat the outputend of the

transportatiorchanne0 mm long and3 mm in diam-

eter The angularspreadof the beamdid not exceed
90"

The measuremenand data processingprocedures
bothweredescribedn detail earlier[14,15]. Briey,
the ejectedelectronspectracorrespondingo the de-
cay of the 4p°n1lin,lonsls autoionisingstateswere
measuredn series,step-by-stegdor differentincident
electronenegy valuesover the rangefrom the low-
estexcitation thresholdof levels up to 200 eV. In the
nearthresholdenegy region of 21-24¢eV, the incre-
ment step of the incident enegy was 50 meV. The
spectrawere automaticallynormalizedto the inten-
sity of the incident electronbeamby a “current-to-
frequeng' corverter All measuredpectrawerepro-
cessedor subtractinghe backgroundntensityandfor
derving the line intensities. Becausethe atomic au-
toionising statesin strontiumposseghe multichannel
decaymodel5, 8], the strongestinesre ecting thede-
cay into the (4p®5s) ?S;-, groundstateof Sr Il were
usedfor obtainingthe excitation functions of corre-
spondingstates.The statisticalerror, dependingon the
relationshipbetweenthe line intensitiesand the non-
linear backgroundfunction, did not exceed15% for
most of the dataobtainedat impact enepgies 0.1 eV
above the excitation thresholdof levels. Note thatdue
to a limited enegy resolutionof the analyzey the ac-
curay of datawas additionally affected by overlap
of the lines under study and the neighbouringlines.
Therefore the combinedrelative uncertainty after ac-
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countingalsofor uctuations of the experimentalcon-
ditions,variedfrom 20to 35%. For the rst two andthe
last points of all excitation functionsthis uncertainty
reachedhe value of 50%. Furthermorejn the enegy
region 34—38eV the accurag was adwerselyaffected
by overlap of the ejectedelectronspectrawith the as-
sociateddp®n1l1n»lonsls enegy lossspectraThedata
obtainedin threeindependenexperimentswere com-
paredand averagedover the enegy positionsandin-
tensitiesof thelines. Theincidentelectronandejected
electronenepgy scaleswere calibratedby using pho-
toabsorptiordata[8] for the excitationthresholdof the
(4p°5s?) 2P,-, ionic stateat 28.178eV. The uncertain-
tiesof bothenepgy scalesvereestimatedasg§ 100meV
and8 50 meV, respectrely.

3. Theoretical approach

In the caseof theautoionisingstatesthe correlation
effectsplay animportantrole. But, for thelowestcore-
excited levels of Na [16] andK [17], a betteragree-
mentwashoticedbetweenexperimentalexcitation en-
emgies and thoseof single-con gurationHatree—Bck
ratherthanthe large scalecon gurationinteractionre-
sults. It happenediueto the cancellationof correla-
tion contritutionsin theinitial and nal states.There-
fore, the theoreticalvaluesof the lowestenepy levels
in 4p85s?, 4p®4d5s?, 4p°5s4d?, and4p®5s25p con g-
urations,aswell aswavelengthsand probabilitiesfor
the (4p®5s25p) L2S,J> | (4p°5s4d?) L1S1J; radia-
tive transitionswerecalculatedn single-con guration
Hatree—Bck approximationby using the complex of
computerprograms[18]. The radial wave functions
wereobtainedby solving the non-relatvistic Hartree—
Fock equations.The enegiesandstatewave functions
were found in the intermediatecoupling approxima-
tion by diagonalizingthe enegy matrix of the non-
relatvistic Hamiltonianincluding the Breit—Pauli rela-
tivistic correctionof up to the secondorderin the ne
structureconstant®), i. e. ®?.

The calculatedenegiesfor the lowest statesof the
4p°4d5s? and4p®5s4d? con gurationswith respecto
the groundstateof strontiumatomarepresentedn Ta-
ble 1. The calculatedoscillator strengthsfor electric
dipole (E1) andmagneticquadrupolgM2) transitions
and the valuesof enegies of the presentexperiment
are alsoincludedinto Table 1. Good agreemenbe-
tweencalculatecatndmeasure@negiescanbenoticed.
The excitation enegies of the 4p®5s25p levels, wave-
lengths,and probabilitiesfor the (4p°5s25p) 3L 5 !

Table 1. Excitation enegies Ecx (in eV) with respect
to the (4p®5s?) 1S, groundstateand oscillator strengthgf
of strontiumlowestatomic autoionisingstatescalculatedin
single-con gurationHartree—Bck approximationand com-
paredwith experimentaldataEey . SymbolsE1l and M2
markelectricdipoleandmagneticquadrupoldransitions.

Con guration  State E exc of Eexp
4p° 4d5s? °py 20.758 0.00 20.98
4p® 4d5s? P 21.049 2.132 03(E1l) 21.12
4p° 4d5s? °p, 21.347 1.282 09(M2) 21.38
4p°4d5s? °Fy 21.545 21.62
4p°5s4d®  *PCF)°Dy  21.374
4p°5s4d? PEFPD;  21.391
4p°5s4d? PPEFyD, 21.425
4p® 4d5s? °Fs 21.789 21.82
4p° 4d5s? °F, 22.242 5.99% 11(M2) 22.06
4p°5s4d?  PEPYP, 22.443

(4p°4d5s?) 3Py, 3F, radiative transitions are pre-
sentedn Table2.

For the 4p®4d5s? con guration a very strongmix-
ing betweertheterms®Ds and!F; aswell as®D, and
1D, wasnoticed,resultingin the ambiguity of the as-
signmentof the total angularmomentaLS. The same
strongmixing alsoexistsbetweerfD, and'D, aswell
as 3Py and 1S, statesin 4p°5s25p con guration. In
the caseof 4p®5s4d? con guration, the problemwith
the assignmenbf the LS termsdoesnot exist asthe
leadingterm is obvious. For example,for the states
listed in Table 1, the expansioncoefcients are 0.73
for 3PCF)°Dy, 0.90for *PEF)°D4, 0.87for *PEF)°D»,
and0.96for 3PCP)P,.

4. Results

The excitationfunctionsfor the mostefciently ex-
cited autoionisingstatesat 21.12,21.38,and21.62eV
areshovn in Fig. 2 in animpactenegy rangefrom the
excitation thresholdof statesup to 200 eV. As canbe
seen,all functionspossessearly similar shapechar
acterizedby the presencef the narrav nearthreshold
maxima,featuresE, F, G, andthe broadmain maxima
locatedat 32 eV (3Py.2) and 35 eV (3F4). Theinsets
shawv the nearthresholdparts of excitation functions
wherethe™ ne' structurea—dis obsened. Theenepgy
positionsof thesefeaturesaregivenin Table3.

As it follows from the analysisof the intensity be-
haviour of linesin ejectedelectronspectrameasured
at low impactenepies (seealso[5, 8]), thoseof lines
located in electron spectraat 15.29, 15.43, 15.69,
and 15.93 eV are due to ejected electronscoming
from the autoionisinglevels with the lowestexcitation
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Table?2. ExcitationenegiesE e (in V) with respecto the (4p®5s%) 'S ground
statefor the levels (4p°5s25p) 13L ; calculatedin single-con gurationHartree—
Fock approximation probabilitiesA (in s '), andwavelengths, (in nm) for the

radiative transitiong4p°®5s25p) 13L 5 !

(4p°4d5s?) 3Py, 3F4 levelsin strontium.

(4p°5s°5p) 3Ly Eexe  (4p°4d 5s%)3L, A
35 22.98 °p, 1.87#05 363
°p, 7.2+ 06 760
°Ds 23.27 °F, 1.29+07 782
D, 23.28 *p, 1.86+05 642
3p 7.92+05 556
p 23.46 °p, 1.96+06 588
°p 45505 515
°p, 23.51 °p, 8.27+06 573
°py 3.62+06 504
*Py 23.85 °p, 9.49+ 06 442
°D, 24.34 °p, 1.65+05 415
°py 1.39+06 377
D, 24.44 °p, 4.68+06 401
3p 5.30+05 365
:p, 24.46 :p, 1.53+07 398
°p 1.874+05 363
sy 24.82 °p 1.12+07 328

Table3. Enegy positions(in eV) andtentatve classi cation of featuresobsered
in ejectedelectronexcitation functionsof the (4p>4d5s?) 3L ; autoionisingstates

in strontiumatoms. Signs+ /j

mark presencéabsencef featuresin excitation

functionof correspondingtate.

Feature Position °P. 3P, 3R, Classi cation

a 21.6 + + i 4p°5s24d?

b 22.1 i + + i

c 22.5 + i i i

d 22.8 i + i it

E 24.3 + i i (4p°5s25p) 3L | (4p°4d5s?) 3Py + ho
F 25.5 i + i (4p°5s?5p) 3L | (4p°4d5s?)®P; + ho
G 24.8 i i +  (4p°5s?5p)3L ! (4p°4d5s?)®F, + ho

thresholdst20.98,21.12,21.38,and21.62eV, respec-
tively. A similar shapeof the excitation functionsfor
thesestateqseeFig. 2) re ects the commonexchange
characteof electrontransitionsfrom the (4p®5s?) 1S,
groundstateof Sr atomand, consequentlythe triplet
charactepf the correspondingxcitedstates As it fol-
lows from the comparisorof our single-con guration
Hartree—Bck calculationsand experimentaldata [4]
(see Table 1), there is an excellent agreementbe-
tweenboth setsof datafor the (4p°4d5s?) 3Py.1.» and
3F, autoionisingstates. Although the location of the
3PCF)°Do.1.» statesfrom 4p°5s4d? con guration is
alsopredictedcloseto the sameexperimentaknegies,
however, dueto the two-electroncharacterof excita-
tion of thesestatestheirexcitationcross-sectioshould
be smallerthanthat for the 3P and 3F statesfrom the
4p°4d5s? single-electrorwon guration. Thereforepne

mayconcludethat(4p®4d5s?) 3Pq.1., and®F, statesare
the lowest4p®-core excited atomic autoionisingstates
in strontiumatoms.Onthesamegroundghelineswith
excitation thresholdsat 21.82 and 22.06 eV were at-
tributedto the decayof the (4p°>4d5s?) 3Fs., high-lying
autoionisingstates Figure3 shavstheenengy level di-
agramof strontiumatomsin theregion of the4p°4d5s?
classi edlevelsandtherelative positionof featuresob-
senedin themeasure@xcitationfunctions.

5. Discussion

To analysdheexcitationdynamicsof the (4p°4d5s?)
3P, and 3F4 autoionisingstates,let us considerthe
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Fig. 2. The ejected electron excitation functions for the

(4p°4d5s?) 3Py, 3P,, and®F, autoionisingstatesn strontium.Dot

linesmarkthe excitationthresholdsat 21.12,21.38,and21.62¢eV,

respectrely. Arrows mark the appearancéhresholdgor the fea-

turesk, F, G (seetext). Insetsshav the nearthresholdparts of
excitationfunctions.

processesvhich may contritute to their electronim-
pactexcitation,i. e.

Sr(4p®5s?) 1S+ e !

S Sr*(4p°4d5s?) 3L + es; (1)

% Sr°(4p°n1linalansls) 3L + e (2)
gr"(4p54d552) 3L+ ho;

% Sri (4p°n1linalonals) (3)
#

Sr(4p>4d5s?) 3L + e

Reaction(1) representshe direct spin-exchangeexci-
tation of the 4p® subshellin strontium. As it follows

Fig. 3. The enepy level diagramfor strontiumatom. Only the
levelsparticipatingin processeél)—(3)areshown.

from thegenerakonsideration§l 9], this procesdasa
resonanceharacterandshouldplay animportantrole
atlow andintermediatdmpactenegies. Reaction(2)
describeshecascadg@opulationof the4p®4d5s? states
dueto theradiatie transitionsfrom the high-lying au-
toionisingstategseefFig. 3). Notethatsuchtransitions
may possesaremarkableef ciency in strontiumdueto
the presencef stronglevel mixing effectsin 4p® ex-
citation[9, 10]. Finally, reaction(3) representsheres-
onanceexcitation of the (4p>4d5s?) 3L statesthrough
the creationand subsequenelectrondecayof short-
lived statesof the Sri ion. The presenceof strong
nearthresholdresonance all the measurecdexcita-
tion functionsundoubtedlypointsoutanimportantrole
of reaction(3) atlow impactenegies.Below, by using
all availableexperimentalndtheoreticaldataon exci-
tationof the 4p® subshelin strontium,we will attempt
to evaluatethe contritution of eachprocesgo electron
impactexcitation of the 4p°4d5s? states.

Direct election impact excitation  The single-
electroncharacteof thetransitionandthe lowestexci-
tationthresholdsothprovide high directexcitationef-
ciency for the 4p°4d5s? con guration. Indeed,most
of the stronglines obsered in ejectedelectron[4—6]
andin photoabsorptiorspectra[9] representhe exci-
tation just of this con guration. As it follows from
the presentdata (seeFig. 3), a relatively low enegy
of the main excitation maximaand a fastdecreasef
the cross-sectiorabove 40 eV both con rm the spin-
exchangecharacterof direct excitation of the 3Py,
statesA broadenedhapeof themainmaximumanda
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slower decreasef the cross-sectiorobsered for the
3F, statemay indicate an in uence of singlet states
from 4p°5s4d? and4p°5s26s neighbouringcon gura-
tionsdueto thecon gurationmixing effect[10].
Cascadeprocesses The thresholdgor the features
E, F, G to appearare 23.1, 23.4, and 23.6 eV, re-
spectvely (seearrows in Fig. 2). Thesevaluesdif-
fer from the enepgy positionsof correspondingmax-
imaby 1-2eV. As theenegy resolutionof the present
measurementlas been< 0.2 eV, one may conclude
that the featuresk, F, G possess compoundcharac-
ter and their origin representsomesuperpositiornof
processe$2) and(3). The cascadeopulationof the
(4p®4d5s?) 3L levelsin strontium(procesg2)) canbe
causedy the radiative transitionsfrom the high-lying
evencon gurations.As it follows from the presental-
culations(seeTable 2), suchnearestcon guration is
4p°5s?5p. Comparisorof the position of this con g-
uration relative to featuresk, F, G (seeenepy level
diagramin Fig. 3) shows thatthe apparenthresholds
of featurest well the location of the 3S;, 3Dy, 3P,
1p,, and 3P, lowestlevels, whereasheir maximaare
locatedin the region of the 3Dy, 3Py, and3Sy upper
levels. All the above stategpossesswo decaymodes:
non-radiatve (autoionisationjand radiatve. The rst
oneresultsin ejectecelectronlinesatenegiesbetween
17.5and 20.0eV. As it follows from the analysisof
ejectedelectronspectrameasuredt low impactener
giesl[5, 8], thesdinespossesselatively low intensities,
re ecting by that the low autoionisationprobabilities
for the correspondindevels. Seconddecaymodehas,
in turn, two competitive channels:into the 4p°4d5s?
nearestautoionisinglevels and into the 4p®n1l1nsls,
atomicstates.As to the latter processformer databy
Aleksakhinet al. [7] revealedonly two weaklines at
58.4and62.4nm,whichwereclassi edasanassumed
radiatve decayof anunidenti ed stateat23.45eV into
the (4p®5s4d) 3Dz and(4p®5s6s) 3S; atomicstatesre-
spectvely. Fromthepresentalculationst followsthat
amongall radiative transitions4p®5s?5p | 4p°4d5s?
thoseinto the (4p>4d5s?) 3Py.», 3F4 levelsarethe most
probableones(seeTable2). Therefore,onemay con-
cludethatfeaturess, F, G re ect indeedasummeda-
diative cascadeontribution from the 4p°5s25p levels.
Moreover, anabruptrise of the cross-sectioabove the
thresholdf features, F, G andanevidentresonance
shapeof featuresE and F all point out an important
role of negative-ionresonancegeaction(3)) in excita-
tion of thecascadindevels. Notethatsuch resonance'
cascadesvere earlierobseredin electronimpactex-

citationof low-lying autoionisingstatesn lithium [14]
andpotassiunjl7] atoms.

Resonancexcitation Within theboundsf Schulzs
classi cationschemdor negative-ionresonancef0],
featuresa—d may re ect the electron decay either
of shape-or Feshbach-typeesonanceduilt on the
4p°4dss?and 4p°5s4d? “parent' autoionisingcon gu-
rations(seeTablel). As mentionedabove, neitherthe-
oretical nor experimentaldataare known on 4p8-core
excited nggative-ionresonancem strontiumatoms.in
orderto establishat leasttentatvely, the spectroscopic
classi cation of obsered structure,we have applied
the known methodof comparisorof isoelectonic con-

gurations [6]. If the 4p>4d5s? con guration is con-
sideredasa ‘parent'onefor the (4p>4d5s?) "l statesof
Sri ion (Z = 38) (seereaction(3)), thenthe nearest
isoelectonic con gurationscould be the 4p°4d5s?nl -
core excited con gurations of neutral yttrium (Z =
39) [21]. In accordancevith the calculationg22], the
4p°5s24d? con gurationis the lowestin yttrium atom
andpossessethe highestexcitationef ciency. There-
fore, onemay supposehatthe samecon gurationwill
be the lowestone alsoin strontiumnegative ion. In
this case,fastelectrondecayof statesfrom this con-
guration will resultin appearancef thestructurea—d
in excitation functionsof the (4p°4d5s?) 3Py, and3F,
stateqseeFigs.2, 3). Thepresencef features, b si-
multaneouslyn excitationfunctionsof the 3P; and3P»
levelsshavs thatthe correspondingnegative ion states
possesswo-channeldecaymode. Finally, comparing
the excitation ef ciency of processe¢l) and (3) (see
Fig. 2) it is seenthat the resonancesxcitation cross-
sectionfor the 3Py, statesis approximatelyequalto
thatfor thedirectexcitation,but it is higherby approx-
imately 1=3 in the caseof the 3F, state.

6. Conclusions

This work is the rst study of excitation dynam-
ics of the 4p8-coreexcited autoionisingstatesn stron-
tium atomsperformedwith high enegy resolutionover
a wide electronimpact enegy range from the low-
est excitation thresholdup to 200 eV. By using the
resultsof single-con gurationHartree—Bck calcula-
tions, the spectroscopiclassi cationof six lowestau-
toionisingstatesvasestablishedThe performedanal-
ysis of ejectedelectron excitation functions for the
(4p°4d5s?) 3Py, °F4 stateshasshavedthatalongwith
spin-changedirect excitation, two other processes
determingheelectronimpactexcitationof thesestates,
namely the electrondecayof the 4p®5s24d? statesof
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strontiumnegative ion, andthe radiatve cascaddran-
sitionsfrom the 4p®5s25p autoionisingstates.For the
3P1;2 stategheresonancexcitationcross-sectiois ap-
proximatelyequalto thatfor the directexcitation, but
it is higherby approximatelyl=3 in the caseof the 3F,4
state. The cascadecontribution is considerabldor all
statesstudied. Its resonance&haracterevealsanim-
portantrole of negative ions alsoin the excitation of
the 4p°5s25p cascadindevels.
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AUTOJONIZA CINES STRONCIO ATOMO BUSENOSSU VAKANSIJ A 4p ELEKTR ONU
SLUOKSNYJE: JU KLASIFIKA VIMAS IR SU ADINIMO DINAMIKA

A. Borovik 2, V. Vakula?, A. Kupliauskiere®?

& UkrainosNMA Elektronu zik osinstitutas,U gorodas,Ukraina
b VU Teorines zik osir astronomijosinstitutas,Vilnius, Lietuva

Santrauka

ISmatuotass stroncioatorru iSlekusi elektroru spektrasati-
tinkantis Suoliusis emiausiu 4p°n1linzlznsls busen, kai adi-
narcio elektronoenegija buvo keiciamanuosu adinimoslenkgio
iki 200 eV. Panaudojanvienkon guracinioHatrio ir Foko artinio
skaciavimo duomenisjdenti kuotosiosSeSiosslekusu elektroru
linijos, kuriu enegijos yra arciausiai su adinimo slenkgio, pri-
skirtos 4p°4d5s? *Py.1.» ir Fa.3.4 autojonizaciems busenoms.
4p°4dss? 3Py, ir 3F4 busen su adinimo funkcijos i$matuotos,

keiciant adinancio elektronoenegija kas 0,15 eV. VisoseSiose
su adinimo funkcijoseprie su adinimo slenksio pirma karta pa-
steleti didelio intensyvumaezonansailu atsiradimasiskinamas
stroncioatomoneigiamojono 4p°5s25p® kon g uracijostrumpa-
am iu busem autojonizacija.PanaudojanapskatiuotasHartrio ir
Foko artinyje radiacinii Suoliu i$ 4p°5s25p kon g uracijoslygmeru
tikimybesir enegijas, ivertintaskaskad i 4p°®5s?5p kon g uraci-
jos busen indelis, apgy\endinanidp®4d5s? 2Py.1.2 ir *Fa:3:4 lyg-
menis.



