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BJIMSIHUE DJIEKTPOH-2JIEKTPOHHBIX KOPPEJISILIUM HA JIBOMHY IO HOHU3ALIUIO
OTPUUATEJBHBIX NTOHOB B MHTEHCHUBHOM JIASEPHOM I10JIE

HccnenoBaHo BIUSHUE YIIEKTPOH-3IEKTPOHHOTO B3aNMOCHCTBUS Ha BEPOSITHOCTD ABYKPATHON TYHHEIFHOH HOHU3AIMH OTPHULIATENb- HOTO
noHa Opoma Br — B mosie MHTEHCHBHOTO YHHIIOISIPHOTO JIA3€PHOTO MMITYNbCa, MCKIIodaromero 3dgexr mepepaccesHus. C moMoImbio
YHCJICHHOTO pEIICHHs] HeCTal[MoHapHoro ypasHeHus lllpernuHrepa Juist ABYX3JIEKTPOHHOTO OZHOMEPHOTO M JABYMEPHOTO HMOHa Opoma B
UMITYJIbCAaX Pa3INYHON JUIMTEIBHOCTH HCCIENOBaHbl BO3MOXXHOCTh KOJUICKTMBHOTO TYHHEIMPOBAHHUS JIBYX JIEKTPOHOB M IPUMEHUMOCTb
OZIHOBJIEKTPOHHOTO NPUOIMKEHHUS TS OTTHCAHHs JBOWHOM HOHM3auK. [T0Ka3aHo, 4TO 3MIEKTPOH-3IEKTPOHHOE B3aUMOICHCTBHE MO/IaB- JISET
KaHaJl KOJUIGKTMBHON MOHU3ALMH, OJHAKO CTEHEHb 3TOT0 TMOAABICHHS YMEHbIIAETCsl C YBEIMYEHUEM Pa3MepHOCTH (a30BOr0 Mpo- CTPAHCTBA.
BbIIo Tarke MOKa3aHo, YTO y4eT JICKTPOHHBIX KOPPELHi B Clydae KOPOTKHX Ja3epHbIX HMIynbcoB (~1—10 ¢c) Moxer Ha mopsimok
YMCHBIIUTb BEPOSTHOCTh TYHHENMPOBAHUS BTOPOrO 9JIEKTPOHA IO CPaBHEHHIO CO CIIy4aeM HE3aBHCHMOIO TYHHEIUPOBAHMS
HEB3aUMOJICHCTBYIOIINX 3JIeKTPOHOB. [lyist Gojee UIMHHBIX UMITYIBCOB (~30 (hc) BEepOsSTHOCTH ABOWHOI MOHHM3AIMM B OTHOIIEKTPOHHOM
NpUOIIDKEHNHN U B CITydae B3anMOJICHCTBYIOMINX IEKTPOHOB OTIIMYAIOTCA MeHee 4yeM Ha 1%.
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EFFECT OF ELECTRON-ELECTRON CORRELATIONS ON DOUBLE IONIZATION OF NEGATIVE

IONS IN INTENSE LASER FIELDS

We consider the influence of the electron-electron interaction on the probability of double tunnel ionization of negative bromine ion Br—
in the field of an intense ultrashort unipolar laser pulse when the effect of rescattering is eliminated. By solving numerically the time- dependent
Schrodinger equation for two-electron one- and two-dimensional bromine ion in pulses of different duration we investigate a possible channel
of two-electron collective tunneling and applicability of the single-electron approximation for description of double ion- ization. We show that
the electron-electron repulsion suppresses the collective channel, however, this suppression weakens with increasing the phase space
dimensionality. We also show that electron-electron correlations in the case of short laser pulses (~1-10 fs) can reduce the probability of
tunneling of the second electron by an order of magnitude compared to the independent tunneling of non-interacting elec- trons. For longer
pulses (~30 fs), the probabilities of double ionization calculated in the single-electron approximation and in the case of interacting electrons
differ by less than 1%.

OJEeKTPOH-3/IEKTPOHHOE B3aNMOJCHCTBHE TIPH MHOTOKPAaTHON MOHMW3AI[MH aTOMOB M HOHOB MOKET 3HAYUTEIBHO BIHATH HA
MEXaHU3M HOHHU3aIMM WM NPUBOAUTH K 3(dekTaM, KOTOpbIE HE OMMCHIBAIOTCA B NPHOMIKCHUH HEB3aHMMOICHCTBYIOMINX
aneKkTpoHOoB. Hanbonee cumbHBIM 3¢ (EKTOM, CBI3aHHBIM K 3IEKTPOHHBIMHU KOPPENALMSIMH, SBISIETCS TIEPEpaccessHue JIIeK-
TPOHA Ha POJUTEIHCKOM HOHE. B HacTosiiee BpeMs yCTaHOBIEHO, YTO 3TOT MEXaHU3M BHOCHUT OCHOBHOM BKIJAaJ] B JBOWHYIO
HMOHU3AIUIO B JUHEHHO MOJIAPU30BaHHBIX Ja3epHbIX Nomax [1]. OqHako B IUPKYIAPHO MONAPU30BAHHBIX WM YHUIOJISPHBIX
UMITyJIbCaX MepepaccessHie MOJaBIeHO, YTO JaeT BO3MOXKHOCTh U3y4aTh Apyrue, Oosee ciadble, KOPPEISIMOHHBIE d3((EKTHI.
OnauM n3 Takux 3(QGEeKToB, 00CYKIaeMBIX B JINTEPATYpE, SABISETCS KOJJICKTUBHOE TyHHenuposanue [2]. B pabore [3] Gbu1o
MOKa3aHO, YTO €CJIM JIBa AJICKTPOHA MOTYT TYHHEIUPOBATh BMECTE KaK eQMHas KBa3UYACTHUIIA, TO ATO JOKHO KadyeCTBEHHO
U3MEHUTh UMITYJIbCHOE pacIpesieIeHUe ABYKPATHBIX HOHOB (I10J] ABYKPATHBIM HOHOM MBI IOHUMAEM 3/1€Ch aTOMHYIO CH- CTEMY,
MOTEPSBIIYIO JIBA DJIEKTPOHA OTHOCHTENIBHO CBOEr0 MCXOMHOTO COCTOSHHS: B CIIly4a€ OTPHULATENIBHO 3apsSHKEHHBIX HOHOB
JBYKpPAaTHBIH MOH OyZIeT UMEeTh 3apsia +1) Mo CpaBHEHHMIO CO CIydaeM MOCIEA0BATEIbHON HE3aBUCHMOW HOHHU3AIIH.

B nanHO# paboTe ¢ MOMOINBIO YMCICHHOTO PEIICHUS HECTAllMOHApHOTO JBydacTHYHOTO ypaBHeHus lllpemuHrepa Mbl
H3ydaeM BO3MOXKHOCTH (DOPMHUPOBAHUS TAKOH KBa3WYACTHIIBI B II0JI€ YHUIIOISPHOTO 3IEKTPOMarHUTHOTO UMYIUIbCa. AHa- JIH3
¢dopmyn IlepernomoBa-IlonoBa-TepentbeBa [4] Ansd BepOATHOCTH MOCIENOBATEIFHOW MOHM3AIMM W MX 000O0mIeHUs [2] Ha
Cllyyall KOJUICKTMBHOIM HOHM3al[MM IOKa3al, YTO KOJUISKTHBHBIH KaHaj IODKEH BHOCHTh HamOoJiee CHIIBHBIN BKJIAI ITpH
WOHM3ALUK OTPHUIATENILHOTO MoHa Opoma. OHaKO YHCJIEHHOE pelieHue HecTaluoHapHoro ypaBHenus Llpexnnrepa nemoH-
CTPHPYET, YTO JIIEKTPOH-3JIEKTPOHHOE OTTAJIKMBAHUE CYIIECTBEHHO IPEMSATCTBYET OOPa30BaHUIO KBAa3WYACTHUIIBI M3 JIBYX
3JIEKTPOHOB, YTO MOJAABIAET KOJJICKTHBHBIN KaHal MOHM3amMK. CpaBHEHHE 3BONIONMU BOJHOBOW (DYHKIMHU B CiIydae MOHU-
3allM OJTHOMEPHOTO M JIByMEPHOTO J(YyXdJIEKTPOHHOTO HOHA OpoMa MOKa3alio, YTO ¢ yBeJIHMYCHUEM (a3oBOro IMPOCTPAHCTBA
MoflaBJIieHUE KaHala KOJUIEKTUBHON MOHU3AINH YMEHBIIIACTCS.

Kpome atoro B pabore 00cyXIaeTcsi BIMSHHUE JIEKTPOH-3JIEKTPOHHOTO B3aUMOJCHUCTBHSA HA NPUMEHUMOCTH OIHOJJICK-
TPOHHOTO TPUOIMKEHHS Ul ONMCAHMS IOCIIEA0BAaTEIbHON HOHM3AMK. UUCICHHBIE pacdeThl ITOKa3alH, YTO B CiIydae KO-
POTKHX JIa3€pHBIX UMITYJIbCOB JUIMTENbHOCThIO 1—10 (hc 3MeKTpOoHHBIE KOPPEIIIUY MOTYT Ha IOPSIOK YMEHBIIATh BEPOSIT-
HOCTb HOHU3AIIMH BTOPOTO IEKTPOHA IO CPABHEHUIO CO CIIy4aeM, KOrja TyHHEINPOBaHHE NPOUCXOAUT He3aBUCHUMO. Ofi- Hako
Ju1st Gosiee JUIMHHBIX UMITYJIbCOB (~30 ¢c) BEpOATHOCTH JBOHHONM MOHM3ALMU B OJHOAIEKTPOHHOM IPUOIMKEHUH U B CIydae
B3aMMOJIEHMCTBYIOLIMX 21IEKTPOHOB OTIHYAIOTCA MEHee ueM Ha 1%.
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