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DKCIIepUMEHTAILHO OOHApY)KEHO HOBOE SIBJICHHWE — IOJaBJICHHE
CIIOHTAHHOTO M3JIy4€HHUS B Ta30BOM CMECHU U30TOMOB 'Ne u *Ne. Dddexr
MPOSIBIIIETCS. B BUJIE Y3KUX OMTHUKOMAarHUTHBIX pe3oHaHcoB (OMP) uzmene-
HUS UHTEHCHUBHOCTU CBEYEHMsI raza MpH CKaHUPOBAHUU MPOJOJIBHOIO Mar-
HutHoro moJist. Ilonoxenne OMP (£ 1400 I'c u =900 I'c) oTBewaer pe3o-
HAHCHBIM YCJIOBHSIM, KOT'JIa U30TONUYECKHUH CABUT KOMIIEHCUPYETCS C IO-
Motisto 3hdekra 3eemana. Mansie mupuabl OMP cBHIETEIBCTBYIOT O IM0-
nasienuu 3pdekra JJoriepa, T.e. aTOMbI pa3HbIX H30TOMOB, JAIOIIUX BKJIA/
B PE30HAHCHI, IOKOATCA JPYT OTHOCUTENBHO Apyra. B aTux ycrnoBusx umeer
MECTO KOPPEIUPOBAaHHOE CIIOHTAHHOE M3IY4YEHHE Hapbl U30TOMOB C YMEHb-
IIEHHON BEPOSATHOCTHIO.

N3otonmueckue OMP HabmromaroTCsi NMpU HU3KOM JaBJICHUU Tasa
p = 0.2 MM. PT. CT. U B Y3KOM HUHTEpBajie U3MEHEeHUs JaByieHus — Ap/p ~ 0.1.
Jlist o6pazoBanuss OMP TpeOyercst mpucyTCTBHE 000MX U30TOTIOB — Ne u
?Ne. Pesonascsl B obmactu + 1400 T'c 00YCJIOBJICHBl YMEHBIIICHUEM CBEUe-
HUs razoBoi cMmecu (puc. 1.7).

[TonmydeHHBIe pe3yabTaThl HE MPOTUBOpEUYAT TUIoTe3e 00 oOpa3oBa-
HUU MEPEMYyTaHHBIX COCTOSIHUM Mapbl aTOMOB Pa3HBIX U30TONOB HEOHA.
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Puc. 1.7. 1 — npumep >KCHEpUMEHTAIbHON MPOU3BOAHON ONTHKO-MAarHUTHOTO
KOHTYypa, Ha KOTOPOM OTYETJIMBO HAOJIONAETCsl HECKOJIBKO PE30HAHCOB, LICHTPU-
poBaHHBIX B obnactu + 900 I'c u B obnactu + 1400 I'c; 2 — pacuerHslii KOHTYp, B
KOTOPOM YYTEHBI H30TOMNYECKUE CIBUTH B MyJIBTUILIETE 2p—1s



Fig. 1.7. 1 — experimental example of the derivative of the optomagnetic contour,
in which several resonances are clearly observed in the regions of = 900 Gs and
+ 1400 Gs, 2 — calculated contour with isotope shifts in the 2p—1s multiplet taken
into account

A new phenomenon — suppression of spontaneous emission — was
observed experimentally in a gas mixture of ’Ne and **Ne isotopes. The
effect was manifested as narrow optomagnetic resonances (OMRs) in
changing of intensity of the glow of the gas mixture in a scanned longitudi-
nal magnetic field. The OMR positions (+ 1400 Gs and + 900 Gs) are
defined by the resonance conditions when the isotope shift is compensated
by the Zeeman effect. The narrowness of OMR widths testifies to
diminishing of the Doppler effect, i.e. atoms of different isotopes that
contribute into the resonances are at rest relative to each other. Under these
conditions, there is a correlated spontaneous emission of a pair of isotopes
with a reduced probability

Isotopic OMRs are observed at a low gas pressure p =~ 0.2 mm Hg
and in a narrow range of pressure — Ap/p ~ 0.1. For OMR formation, the
presence of both isotopes — *’Ne and **Ne — is required. Resonances at
+ 1400 Gs are induced by decreasing of light emission of the gas mixture
(Fig. 1.7).

The results obtained in the experiment are consistent with the hy-

pothesis of formation of a pair of entangled states of atoms of different iso-
topes of neon.
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