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Bnepseie B Poccum mosyyeH  0603€-3HHINTEHHOBCKUNA — KOHJIEHCAT
OXMaIeHHBIX aTtomoB. Kommencar comepxut 10°—10° atomoB pyGmmms,
HaXOJAIUXCS B CBEPXTOHKOM COCTOSIHUM Fy=2 OCHOBHOIO 3JIEKTPOHHOIO
COCTOSIHUSI.

Coznana ycTaHOBKa JJIsl MOJy4eHHs] 003€-3MHILTEHHOBCKOro KOHJEHcaTa
atomoB pyommusi (puc. 1.1). Ha mepBom sTame MarHUTOONTHYECKAs JIOBYIIIKA
3axBatpiBaer 3x10° atomoB *'Rb m oxmakmaer nx 1o Temmeparyps 200 MK,
3areM aToMbl NEPEHOCATCS B KBAJPYNOJIbHYIO MAarHUTHYIO JIOBYIIKY U B Hel
TPAHCIOPTUPYIOTCSI B CIELMATIbHYIO MarHUTHYIO JIOBYHUIKY C IOTEHIHAJIOM
UWIMHAPUYECKOH (OpMBI U HEHYJIEBbIM MarHUTHBIM I0JIeM B LieHTpe. [lanee c
nomoupto BYU-oxnaxkneHus pocturaercs Kpurudeckas (¢a3zoBas IJIOTHOCTb
aTOMOB.

Puc. 1.1. O0mwmii Bu yCTAaHOBKY JIIsI TOTy4EHHs 003€-3HINTEIHOBCKOT O KOHIEHCaTa
Fig. 1.1. General view of the experimental setup for the Bose-Einstein condensation

Haubonee sipko KoHAEHCAMs TPOSIBISETCS TPU CBOOOTHOM TMAJICHUU
obnaka atomoB (puc. 1.2). HekonaeHcupoBaHHblE aTOMBI (TeMIepaTypa aTOMOB
0.6 MxK) pasneraroTcsi M30TpomHO (JIeBasi KOJIOHKA PUCYHKA; CHUMKU CHCJIAHBI C
uHTepBasioM 5 wMmc). KoHaeHcupoBaHHBIE aTOMBI Pa3JIETAIOTCS AHU30TPOITHO
(mpaBasi KOJIOHKA): KHHETUYECKasi SHEPTHsl aTOMOB B aKCHAJIbHOM HAIPaBJICHUU <
50 0K, sneprus B paguansHoM Hanpasienuu 130 K.
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Puc. 1.2. CpobomHoe majgeHHE KIACCHYECKHX
aToMoB, uMmeromux temmepatypy 0.6 mMxK (eBas
KOJIOHKa) W 003e-dHHINTEHHOBCKOTO KOHJIEHCATa
(IpaBasi KOJIOHKA) MMOCTE BBHIKIIOUECHUS MarHUTHON
nopymku QUIC. CHUMKH clenaHbl ¢ HHTEPBAJIOM
5 Mc

Fig. 1.2. Free fall of the classical atoms having
temperature 0.6 mkK (left column) and Bose-
Einstein condensate (right column) after release
from the magnetic trap QUIC. Pictures were taken
at the time interval 5 ms

First Russian Bose-Einstein condensate of
cold atoms has been created. Condensate
contains 10°-10° rubidium atoms in the
hyperfine state Fy,=2 of the ground electronic
state.
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An experimental setup for the Bose-
Einstein condensate of rubidium atoms has been
created (Fig. 1.1). At the first stage, a magneto-
optical trap catches 3x10° atoms ®’Rb and cools them down to the temperature 200
mkK. After that, atoms are placed in the quadrupole magnetic trap and transported
to the special magnetic trap having cylindrical shape potential and nonzero
magnetic field at the trap center. Next, RF-evaporation cooling is used to cool
atoms further and to reach critical phase density of atoms. Condensate contains
10°-10° rubidium atoms in the hyperfine state F,= 2 of the ground electronic state.

Most pronounced the condensation manifests itself at free fall of atomic
cloud (Fig. 1.2). Uncondensed atoms (temperature 0.6 mkK) are expanding
isotropically (left column, pictures were taken at the time interval 5 ms).
Condensed atoms are expanding anisotropically (right column): kinetic energy of
atoms in axial direction equals < 50 pK, kinetic energy of atoms in radial direction
equals 130 nK.
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