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CpaBHHUTE/IbHbIE XaPAKTEPUCTHKHA UCTOYHUKOB
M3JIYYeHHUS B TUANA30HEe BAKYYMHOI'0 yJabTpaduoJiera

Synchrotron  FEL
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hv IR-X-Ray VUV-XUV
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-5 3
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ph/s 10" 101 napamMeTpoB C/1eJ1AJ10
ph/pulse 107 10 BO3MOKHBIM  HAOJII0OIEHHE
ABOMHOU ABYX(POTOHHOU
Tunability Easy Possible MOHHU3AIMH ATOMOB
repetition pulsed pulsed
rate MHZ 10 Hz
temporal 30-50 ps 15 -200 fs
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MeToa pacyeTa 1 OCHOBHbIE IIPUOJIMKEHUSA

PaccMaTpuBaeTcsl  IocieaoBaTelibHas — (JIBYXCTyIleHYaTasi)
MOHU3ALYS

B3anmoaencTBue MoJisi ¢ aTOMOM OTIHUCBHIBAETCS B JUIMOJIBHOM
IpUOIMKEHUU

/JInda onvcaHus COCTOAHUSA aTOMa B 3JIEKTPOMATrHUTHOM IIOJIE
MCIOIB3YeTCs (POPMaIU3M CTAaTUCTUYECKUX TEH30POB

JIs1 pacdyeTa BOJHOBBIX (DYHKIUMA HCIOJIB30BAICA METO.
Xaptpu-Poka B MHOTOKOH(PUTYPAITMOHHOM TTPUOIVKEHUN



YrioBble pacnpeaeieHus GOT03J1eKTPOHOB B OTCYTCTBHE
CBSI3M MEXKIY CTyIEHSIMH
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Pe3yJabTaThl pacueToB BHICTPOCHHOCTH OTHOKPATHO
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YrioBble pacnpeaejaeHuss GoTOIIEKTPOHOB NPH HAJTUYNHU
CBSI3M MEXKIY CTYNeHAMM
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Pacuer yriioBou KOppeassiiuOHHOU (PYHKIMHU NP IHEPIUH,
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Pe3yabTaThl aHAJIHU3A YIJIOBBIX KOPPEIANNOHHBIX
(GyHKINHA

v' ¥YrnoBele pacapenenenus (GOoTO3IEKTPOHOB BO3HUKIINX Ha IEPBOM
CTYIICHHM MOHHU3AIUM 3aBUCAT OT TOrO, MPOM3OHIAET JIM BTOpas
CTYIICHb MOHM3AlIMU

v MaxcuMalbHOE 3HAYEHHE YIJIOBOH KOPPEIALHMOHHON (DYHKIHH,
KaK ¥ caMmas CJIOKHas (popMa yIriIoBBIX pacnpeieIeHUN HaOII01aeTCs
HE TIPU DHEPIHMHU, COOTBETCTBYIOIEU MAKCUMAIBHOMY 3HAYCHUIO
BBICTPOEHHOCTH MPOMEKYTOUHOI'O KOHA

v’ Hcuae3aeT akcHalbHas CHUMMETPHS B YIJIOBBIX PAaCIPECICHMIX
(POTORJICKTPOHOB, KOTOpasi BOCCTAHABJIMBACTCA, €CIU TEPBBIN
3JICKTPOH  BBUICTACT B HANPABICHUHW  NEPHECHIUKYIIPHOM
MOJITPU3ALMHA JTa3€PHOTO U3JTYUYCHUSA
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BbICTPOEHHOCTh MPOMEKYTOYHOro noHa Ne™ maJjia



3aKJII0YeHHEe

Pa3pabotaH MeTod pacyeTa YrrnoBbiX pacrnpegerieHnn 9rekKTPoHOB B
nocnenosaTesisbHOW ABOMHOW ABYX(OTOHHOW MOHM3AL MM aTOMOB.

“*MeToa npumMmeHeH K aToMmaM MHepTHbIX ra3oB Ne, Ar, Kr, Xe; nosny4yeHsbl
KaK yrrnosble pacrnpeneneHns aByxX ooTO3IEKTPOHOB NO OTAENbHOCTU, TaK
M  YINoBble Koppenauunm Mexagy Humu. BbigBneHbl  addoekTbl
BbICTPOEHHOCTU  MPOMEXYTOYHONO  COCTOSHMA WMOHA Ha  Yrnosble
pacnpeneneHus.

*»ConocTtaBrieHne Halunx pe3yrnbTaTtoB C 3KCNepnMmeHTamm OABYyX rpynmn Ha
dTOM€E HEOHa MNMOoKa3alio aeKBaTHOCTb pa3pa60TaHHoro MeToda.

“*[lony4yeHHble pesynbTaTbl MOryT ObITb WCMNONL30OBaHbl, U YXe
NCMNOJSb3YKTCA, B NS1IaHMPOBaHUM NMocrenyowmnx akcnepmmeHToB Ha FEL.

HUcnonvzoeanue FEL oaem nauano Ho60U o00aacmu uccieoo6aHull:
homoInekKmpoHHoil CNEKMPOCKORUU NOJOHCUMETIbHO 3APANHCEHHBIX
UOHO8 8 2a30601l haze, 6K1I0UAA CNEKMPOCKORUIO Y2/108020 PA3PEULeHU
U CRUHOBYIO NOJAPUIAUUOHHYIO CHEKMPOCKORUIO (DOMOIIEKMPOHO8



Pacuer yriioBbIx koppeassuuu (Xe, 29,9 eV)
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Pacuer yriaosbix koppeasuuu (Ne, 44 eV)

A4

M. Kurka et al (Fast Track Communication JPB, 2009)
A3MepeHHble U pacCYMTaHHbIE YIIIOBbIE KOPpPEnSAUUOHHbIE PYHKLNUM dOTO3NEKTPOHOB



XapaKTePUCTUKHN UCTOYHUKOB

Laser Synchrotron HHG FEL
hv IR—UV IR-X-Ray IR-XUV VUV XUV
(1lpm —300 (1 eV-keV) <200 EV 15-200 eV
nm)
AE/E 10 10 104 103
ph/s 1013 1014 103-1010 1015
ph/pulse 101! 107 106-10° 10
Tunability Limited Easy Limited Possible
repetition pulsed pulsed pulsed pulsed
rate MHz MHZ 10 Hz - 10 kHz 10 Hz
temporal <10 ps 30-50 ps <1 ps 15-200 fs

width



DoToIeKTpOHHAS crieKTpockonus ¢ FEL
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CxeMa 3kcnepuMeHTa
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Group of U. Becker (FHI, Berlin)

Fig. 1: Sketch of the experimental setup: A spherical multi-detector vacuum chamber
with a set of time-of-flight analyzers in the dipol plane at various angles with respect
to the polarization axis of the FEL was adjusted to the focus of the beamline. The
FEL delivered trains of 30 bunches with a repetition rate of 5 Hz. Bunches were separated
by lus and the single pulse length was 20-50 fs Data were acquired by recording analog
signals of micro channel plate detectors by means of a multi-channel digitizer card
system, recording traces in a shot by shot manner which have time duration of a full
FEL pulse train. In order to monitor the intensity of every single FEL micro bunch
the signal of a calibrated PTB gas detector was recorded as well.
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IlepBbie H3MEPCHUSA CIICKTPOB M YIVIOBBIX pacnpenaeeHum
(pOT03/1IEKTPOHOB B IBOMHOU MHOI'O(DOTOHHOM MOHM3AIIUM

“» Fritz-Haber-Institut, MPI, Berlin (Germany)
group of Uwe Becker: M. Braune, A. Reinkoster, et al;
ICESS-2006, Foz do Iguacu:
[1BonHas TpexdoToHHaa noHnsaums Ne dpotoHamm c aHepruen 38 eV
ICPEAC-2007, Freiburg
[BonHaga aByxdoToHHada noHusauma Ne dootoHamu ¢ aHepruen 47.5 eV
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IlepBbie H3MEPCHUSA CIICKTPOB M YIVIOBBIX pacnpenaeeHum
(pOT03/1IEKTPOHOB B IBOMHOU MHOI'O(DOTOHHOM MOHM3AIIUM

“» Fritz-Haber-Institut, MPI, Berlin (Germany)

MCP current [arb.units]
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group of Uwe Becker: M. Braune, A. Reinkoster, et al;

ICESS-2006, Foz do Iguacu:

[1BonHas TpexdoToHHaa noHnsaums Ne dpotoHamm c aHepruen 38 eV
ICPEAC-2007, Freiburg
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