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KoHpeHcaTt Bo3e-OuHwiTenHa

(vactb 2)0

lMocne nnaHeTapHom patbl — 27 nong 2018r - Benvkoro npotusoctosHnsa Mapca, cambliii
nepsbl KPyr Ha none B Yuntwupe, AHrnusa (pmuc.1) nokasan npomsowewee HeoXunaaHHoe
N3MEHEHWE: Kak 6ynro BOKpyr Haluewn
nnaHetbl NnoMecTunu 3epkana. Cospanu acpcpekT 3epkana.

Puc.1. 29.07.2018r, Yuntwmp, AHrnums.
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KpeToB: «3TO, Kak HA CTPaHHO, U3BMEHEHMeE... ITO 3epKano. 3anan-BoCTOK NMOMEHAIOTCS
mectamu. CeBep-tor. YUto-To noxoxee 6ynet. Tonbko acpchekT 3epkana».

Wtak, Hawa nnaHeTa nomelleHa B 3epKkalibHyto Kamepy!

Cpasy BCnoMuHatoTCsl yaMBMTENbHbIE CBOMCTBA «3epkan KoablipeBa». Ho ceivac He 06 3ToM.

B 2010-m rony HeMmeLkue yyeHble n3 BoHHCKOro yHmBepcuTteTa nog pykosonctsom M.Beiiua
NoNy4Yvn BeLLecTBO B MNSATOM arperaTHOM COCTOSIHUM (KOHLEeHTpaT bo3e-OiHwTeliHa) npu
KOMHaTHOW Temnepatype. [Ins 3Toro ucrnonb3osanach

Kamepa c ABYMSl U3OTHYTbIMMK 3epKanamu!

A nockonbky Takas kamepa tenepb BCH 3emns, 10 910 roBopuT 0 TOM, 4T0 Ha nnaHete Y KE
KoHpeHcupyetcs, 1 BY OET npoponxaTtb KOHOEHCUPOBATbCA BELLECTBO B MATOM
arperaTHOM COCTOSIHUM.

Moxoxe, pazobpaBwnch ¢ TEMHOM MaTepmei (CM. ctatbio «[oxoxe, 4To Mbl Y XXKE B HOBOW
MEPHOCTWN. KoceeHHble ookasatenbcrsa. (4actb 1),
http://sanatkumara.ru/stati-2018/pochozhe-chto-mi-uzhe-v-novoy-mernosti

), kax bl yenosek OBPEYEH paHo nnu nosnHo MOHSATD, a uTo 970 Takoe — nsiToe
arperaTHoe COCTOSIHME BELECTBA M KaKOBbl ero cBonMcTBa. V160 KOCHETCS 9TO KaXAoro, yxe
KOCHYNOCb.

OT y4éHbix:

KoHnpeHcat boase - SiHwTenHa: nsaToe arperatTHoe COCTOSIHUE BellecTBa.
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Ham n3BecTHbl 4 arperaTHbIX COCTOSIHUS BewecTBa: nnasma, ras, XuakocTb, TBEpOoe
BewecTBo. Ecnu BewecTBo OCTyXaTb ganee, Mbl NOy4YMM NATOE arperaTHoe COCTOSHME -
KoHOeHcaT bose-OnHwrerHa (KB3).

PoanHon atoro noHatns cuntaetca MHous. WateeHgpaHat bose, oanH n3
OTLOB-OCHOBATENEe KBAHTOBOM MEXaHWKN, BNepBble yKkasan Ha BO3MOXHOCTb CyleCTBOBaHNS
HEN3BECTHOIro paHee COCTOSAHUS MaTepuun.

(B ero 4yectb 6bin Ha3BaH OAMH N3 TUMOB 3NeMEeHTapHbIX YacTul — 6030HbI. K 6030Ham
OTHOCATCS, HaNPUMepP, OOTOHbI - MEPEHOCHUKN 3NEKTPOMArHETM3Ma, U FMIOOHbI, KOTOPbIE
NepeHOCsT CUIbHOE B3aMMOAENCTBUE 1N ONPEAENSOT NPUTSXEHNE APYT K APYry KBapKOB.
3HameHnTbI 6030H Xurrca, pagm NoncKoB KOTOPOro 6bin co3aaH bonbloin aapoHHbIN
Konnamngep, ToXe OTHOCUTCH K 9TOW KaTeropun aieMeHTapHbIX YacTul).

MpuHaanexHOCTb YacTuubl kK 6030HaM onpeaensieTcs no ee CnuHy — COBCTBEHHOMY MOMEHTY
NMNYNbCa 3NeMEeHTapHbIX YacTuL, (MHOT Aa NoHATUE CNHA ONpeaensioT Kak BpaleHue
yacTuLbl BOKPYr COBCTBEHHOM OCK, HO Takoe NPeacTaBNeHNE CNIMWKOM YNpoLaeT CUTyaumio).
CnuH 6030Ha BCcerpa uenbin. Y opyroi pasHoBUAHOCTM 3N1EMEHTAPHbIX YacTuL, - (OEPMUOHOB
- CNUH nonyuenbin.

Bose-Eirdlen

Condensase

Farmions Bosons

Puc. 2. U3o6paxeHue Bbinycka 23 6ronneteHs MepcT 3a 2003 ron, Lenta.ru
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depMUOHbI (CneBa) BbICTpamnBatoTCs "B IMHENKY" NO 3HEPTMSIM KBAHTOBbIX YPOBHEN, a 6030HbI
(cnpaea) MoryT ckannMeBaTbCs Ha YPOBHE C HAUMEHbLen aHepruein. Bo3oHbl 1 PEPMUOHDI
OoTNMYalTCs APYr OT Apyra He TONbKO 3HAYEeHMEM CMNHA - 3TN YacTuULbl HE CXO4HbI MO LeoMy
pany doyHoaMeHTanbHbIX CBOWCTB.

B yacTHoCTM, 6030HBI MOTYT HE MOAYUHSTLCS Tak Ha3biBaeMoMy 3anpeTy [Naynn, KoTopbli
NOCTYNUPYyeT, YTO ABEe 3NeMeHTapHble YacTuLbl HE MOrYT HaXOAUTbCS B OOHOM U TOM Xe
KBAHTOBOM COCTOSIHUW. KBAHTOBbIE COCTOSIHUS OTNNYAKTCA APYr OT ApYyra rno SHEpPrusm, n npu
HWU3KMX TeMnepaTypax pepMroHbl (KoTopble CcTporo cobnoaatoT 3anpet lMaynn) noovepenHo
3anofHAK0T nNocnenoBaTenbHble COCTOAHUS. [TepBbIMM 3aHNMAKOTCSA COCTOSHUS C HAUMEHbLUEN
9Hepruen (camble "HeHaNpPsXHble" AN 4acTuu), a NOCNeOHUMN — C CaMO BbICOKOW 3HEpPruen.
HarnagHee Bcero aTo CBOMCTBO (PEPMUOHOB BbICTPAMBATbCS B IMHENKY MO KBAHTOBbIM
COCTOSIHUSIM 3aMETHO MNpu HU3KUX Temnepartypax, Korga nosefeHne CUCTEMbl HE MacKMpyeTcs
3a cyeT TemMnepaTypHbIX PNYKTyaLUN.

B0o30HbI Npy HU3KKMX TeMnepaTypax BeayT cebsi nHaye - OHN He orpaHuYeHbl 3anpeTom Maynu
N NO3TOMY CTPEMSITCS MO BO3MOXHOCTW 3aHATb caMble yaobHble MecTa, TO eCTb KBAHTOBbIE
YPOBHM C HanMeHbLei aHeprueir. B ntore, npu oxnaxaeHnn 6030HOB NPOUCXOANT
cnenyouwee: OHM HA4YMHAKT OBUraTbCs O4EHb MEANIEHHO - CO CKOPOCTSAMM nopsaka
HEeCKONbKNX MUIMMETPOB B CEKYHOY, O4EeHb TECHO "npuxumarotca"” apyr K gpyry,
"cockakmBaloT" B O[HO U TO XXe KBAHTOBOE COCTOSIHME N B KOHLIE KOHLIOB HA4YMHAKOT BECTU
cebsi CKOOpAMHUPOBAHO - Tak, kKak Bena bbl cebs ogHa rmraHTckas KBaHToBasl YacTuua.

MmMeHHO 0 Takoii TpaHcopMaumm, KoTopas A0NXHA NPoMCXoanTb ¢ 6030HamMu npwm
Temnepartypax, 6nmskumx k abcontoTHomy Hynto, LatbenapaHaTt bose Hanucan B Havane
1920-x ronos AnbbepTy DitHwTenHy. Bo3e cobrnpancs nocnatb CBOM BbIKNaAKu B XypHan Zeit
schrift fur Physik

, HO OVHIWTEWNH TaK BOOXHOBUNCA NAEAMN UHAMACKOro KONNEeru, 410 HeMenneHHo cam nepesen
€ro CTaTtbio C aHr IMIACKOro Ha HeMeLKKiA U oTnpaBun B peaakumio. Cozaatens obwel n
cneumanbHO TEOPUA OTHOCUTENBHOCTM pasdsmn coobpaxeHuns bose (

MHAYC paccMaTpuBasn TONIbKO POTOHbI

, @ OMHWTEeNnH gononHun Teoputo bose

Ans yacTtuu, obnaparoLwmx Maccomn

) N N3N0XWN CBOW BbIBOAbI €LLE B ABYX CTATbsAX, KOTOPbIE TakXe Obinn onyb6nnkoBaHb! B
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Zeitschrift fur Physik

Puc. 3. CneBa — kapTuHa pacnpepneneHust 6030HOB, a cnpaBa — MUKW oePMUOHOB.

A Tenepb faBariTe BHOBb NPOCMOTPUM Matepuan BBepXy, TO/IbKO NOCTaBUM BMECTO COBa
«BO30H» - «4E/NOBEK C BbICOKIM ypoBHEM BUBpaumit cosHaHus, LIENbIN», a «dhepMmnoH» -
«00bI4YHbIV YenoBek». Toraa kapTuHa cTaHeT o4eHb 0bpa3Hoi 1 NoHATHo! Toraa Bnepean y
BCEX Hac 3abpe3xuT ceeT EanHcTBa, cBeT apyxentobHoi cyactnusoi xunsum 14 BCEX
«6030HOB»! A 4TO Xe «(epMUOHbI»? OHK BNpaBe «40KPYTUTb cBoW cnuH fo LIETIOMO». K
CYacTblo, 3TO MOXHO Ha4yaTb genatb npsiMo Cenyac: nepecrtas «CnaTb Ha X04y», Ha4aTb
LyMaTb, CpaBHMBATb 1 CONOCTaBNATb. [1py 9TOM MEHSETCS BCA XMMUSA OpraHu3ma, HayHETCs
€CTEeCTBEHHOE OMOJIOXEHUNE, 3HEPrMs HA KOTOPOE MNOABNASETCS NPAMO NPOMNOPLMOHaNbHO
NMOHMMAHUIO, OCO3HaHMIO.
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Mocne oTkpbITUS Bose npowno 100 net, 1 Tenepb yXe BUAHO, YTO AanbHelwmne cobbiTus
pasBuBannCb Mo rpeasuaeHno NHOyca — a OH paccMaTtpuBan T0/1bk0 ¢POTOHbI. V1 NMEHHO K
HUM npuwnun y4éHble B 2010r, nonyyuns KB3 npwu

KOMHaTHoM TeMneparype!

A Bblknafkv SHWTenHa ans 4actuu, 0baaaarolmx Maccom, SBUNNCH NLWb YacTHbIM CyYaeM
03apeHuns nHayca, KoTopbl cpasy «yBuaen» pesynbrar!

XoTs, 6narogaps Bblknagkam SMHIWTENHA, y4eHble NPOBENN MHOXECTBO UCCNEOOBAHUIA, 1
MHOroe y3Hanu:

«OkasblBaeTcs, Npu NOHUXEHUN TeMnepaTypbl aTOMbl NPEBPALLAIOTCS B KOPOTEHbKME BOJHbI.
Ecnun Temnepatypy noHMXxaTtb CUNbHEE, TO BOTHOBbIE MNAKETUKM CTAHOBATCS BCE ANMHHEE U
ONNHHEE. A eCnmn nx 0xnNaguTb OOCTATOYHO CUMIbHO, OHM HAYMHAKOT HakNaabiBaTbCs Opyr Ha
apyra. /I Toroa oHmM ytpadymBaroT CBOKO UAEHTUYHOCTb — KaX,aas AyMaeT, UTo OHa Be3ae!
OHu BCe HaxoOsaTCs B 00HOM KBAHTOBOM COCTOSIHUN — @ UMEHHO, B COCTOSIHMW MOKOoS. A —
Be3ne!

310 TPYAHO NOHATb. Byny4n nHAnBMAYyanbHbIM aTOMOM, CBOHOAHO ABUraoWMMCS B
NPOCTPaHCTBE, B KOHAeHcaTe bose-dHwTerHa g cpady Be3ne. S ytpatnn noeHTUYHOCTb, S B
COCTOSIHUM NOKOS, 1 BCe APYrue aToMbl BOKPYr MEHS TOXE B COCTOSHUM NOKOoS. Ho, B
NeCTBUTENbHOCTN, BOKPYTr MEHS HET APYrux atoMOB — Mbl BCE EOVNHASA
ruraHTckasi KBaHTOBasl cuctemMa

» - FOBOPUT

Hanven Knennxep, amepukaHckuin ousnk

H)

cosgaslwunii KoHaeHcaT bose-OiHwTenHa

n3 atomoB Bogopoaa B 1998 roay

- (

https://www.youtube.com/watch?v=reHrnTMF|84

)

CnpaBka. «BrnepBble naHHoe arperatHoe cocTosiHue 6bi1o 4ocTUrHyTo B 1995-m roay
amepukaHckumm puamkn 3.KopHenn n K.BumeH. B akcnepumeHTe ncrnonb3osanach
TEXHONOrMsa nasepHoro oxnaxneHns. B kayectse matepuana ong rasa ncrnonb3osancs
pybnanin-87, nBe ThiCA4M aTOMOB KOTOPOro NepeLnn B COCTOSHNE KoHaeHcaTa bose —
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OrHwTenHa. CnycTta YyeTblpe Mecsaua Hemeukuii puamnk B.KeTTepne takxe poctur
KOHLEeHcaTta B 3HaunTenbHO 6onblwmx o6 bemax. Takum 06pa3oM yyeHbIe IKCNEPUMEHTANbHO
NOATBEPAUNN BO3MOXHOCTb OOCTUXEHUS «MATOrO arperatHoro COCTOAHMS» B YCNOBUAX CBEp
XHU3KUX TeMrneparyp

, 32 4T0 B 2001-M rooy nony4nnm Hobenesckyto npemuto.

AL

KoHpoeHcat Boze-OinHwTenHa (KB3) Ha ocHoBe (OOTOHOB - 3TO BECbMA "MPOABUHYThIN
BapnaHT KBb3, 1 04eHb [00Aro c4MTanoch, 4TO €ro Henb3sa NoNyyYnTb B NpuHUune. Ho!

B 2010-m rony Hemeukue y4eHble 3 BoHHCKOro yHMBepcuteTta non pykosoactsom M.Beiua
nonyuunu KB3 13 poToHOB Npmn KOMHaTHOM Temnepartype. [1ns 3TOro Ucrnonb3oBanacb Kam
epa c ABYMSl U30THYTbIMW 3epKanamm

, MPOCTPAHCTBO MeX Ay KOTOPbLIMU MOCTENEHHO 3anoNHANOCh POTOHaMn. B HekoTopbIl
MOMEHT, «3anyckaeMble» BHYTPb (POTOHbI yXX€ He MO I MPUATK K PABHOBECHOMY
3HEepreTM4eckoMy COCTOSIHUIO, B OT/INYME OT HAXOOSWMXCA TaM paHee POTOHOB. ITu
«INWHME» DOTOHbI HAYaNM KOHOEHCUPOBATbLCS, NEPexoas B O4HO M TO Xe

HauMeHee 3HepreTUYeckoe COCTosiHMe U o6pa3oBbiBasi TEM CaMbIM NATOE arperaTtHoe
COCTOSIHME

. To eCcTb y4eHbIM yoanocb Nony4nTb KOHOEHcaT U3 POTOHOB MPU KOMHATHOW TeMnepaType,
6e3 oxnax,aeHus».

MonHas Bepcus: http://spacegid.com/kondensat-boze-eynshteyna.html#ixzzSMI5SESNUZ

W tenepb, korpa BCH nnaHera sBnsercs kamepoyi B BOrHyTbix 3epkasnax, cnenyeT Xaatb
NaBWHbI OTKPbLITUIA.

2018r, okT56pb. Poccumnckue onsnkm oTKpbiiM HOBOE HEOObIYHOE CBOUCTBO TEMHOWM
maTtepumu http://earth-chronicles.ru/news/2018-10-16-120931

Dun3nkn n3 NIHCTUTYTa 98€epHbIX uccnenosannii PAH gokasanu, 410 TEMHasi MaTepusa MOXeET
06beanHATbLCA B CBOE0OpasHble

"Kannu'" pasmepom co 3Be3abl

, €C/IN ee YacCcTuLbl 4OCTATOYHO nerkue n "nywmcrole".
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KcTatu, nx B3pbiBbl MOTYT OblTb MCTOYHMKAMW 3arafoyHblX "paanocurHanos npuwensues”,
roBOpuTCS B CTaTbe, onybnmkoBaHHOM B XypHane Physical Review Letters.

"B cBoeli paboTe Mbl CUMYNMPOBANM Ha KOMMbOTEPE ABMXEHME ra3a KBaHTOBbIX YacTul
NIerkon TeMHOM MaTepun, n3HavyanbHO CUNbHO "NMepemMellaHHbIX" N B3anMoOenCcTBYOWmMX Apyr C
LPYrom NocpeLcTBOM rpaBuTaumun. Hepes oueHb 60/1bLLON MPOMEXYTOK BPEMEHN OHUN
CcaMoCTOSITe/IbHO obpasoBann KOHOeHcar, KOTOPbIA TyT
Xe CBEpPHY/CS B c(pepmryeckyto Kannio,

NMOXOXYH0 MO CBOMCTBaM Ha TaK Ha3biBaeMblin KOHAeHcaT bo3e-duHLWITENnHa

", —oTmevaeT Omntpun Jleskos u3 NHcTutyta aoepHbix uccnepgosadunin PAH B Mockse.

OH npencTaensieT coboi HeoObIYHYO MO CBOVM CBOWCTBAaM (PopMy Matepun, 0qHOBPEMEHHO
MOXOXYH Ha ra3 u XuaKocTb.

OHa cocToNT M3 MHOXECTBA YacTuu, HO BedeT cebs Kak oauH aTtoM 1 obnagaet TUNNYHbIMA
"aTOMHbIMK" CBOCTBaMM Bnaronaps ToMy, 4TO BCE €€ KOMMOHEHTbI 3aHMMaloT
cambIvi HU3KU SHEPreTUHeCKN ypoBEHb

NTak.

TémHasa maTtepus yyacTByeT B CO34aHUM NATOro arperaTtHoro coctosHnsa matepumn! YuéHole
noka He NMOHUMAloT 3TOT aNXUMNYECKUIA NPOLIECC, HO pe3ynbTaT OUKCUPYIOT.

Torpa, ecnu «NpUMepPUTb» 3TO CBONCTBO K YENOBEYECTBY Ha MnaHeTe, a Yenosek — CBeT
TOPCVOHHOM NPUPOabl («OTOH»), TO YEPE3 «OUYeHb OONbLLUOK NPOMEXYTOK BpeMEHU
yacTuubl (N0 AM) CaMOCTOSITENbHO 06pa3yloT «koHaeHcaT Bose-OnHwWwTenHa»

. (B onbiTax, n

epexon B coctosiHme KBS npovcxoamn, koraa 4icno gooToHOB Npubnuxanock K 60 Thicsiyam).

KonpeHcat — aTo cneundomnyeckas popma BelecTsa, ero HoBoe NAToe COCTOSAHME. OT0 He
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XWIOKOCTb, HE ra3, He TBepAoe Teno u He nna3ma. Korpa BewecTBo NPUHMMAET Takyto
doopMy, B HEM HA4YMHaOT HA MaKpPOYpPOBHE NPOSABNATLCA KBaHTOBble 3dhheKThl -
dakTnyeckun, Kb3 npencraensiet coboii 60nblwyto (04eHb 60/bLIYI0) KBAHTOBYIO YacTuLy.

Kakue csorictea Kb3 Hac Y XE nopaaunn?

- K npumepy, BelwecTBO CTaHOBUTCS CBEpXTeKy4uM. V160 BCE ero atombl asuratotcs
COrnacoBaHHO. 3BYYUT OYEHb CyXO.

Ho korpa mbl yBugenu ceonmu rnadamu vactmubl KBS, cBob6oaHO Npoxoasime ckBO3b CTEHKM
MNAOTHOM, B HALWEM NOHUMaHUK, MeH3ypkun! (CM. onbITbl MO CXUXEHHOMY renuio. https://moris-|
evran.livejournal.com/34684.html

)

970 Hac nopasuno!

- YueHble BnepBble NOMYYMIN «XUOKUA CBET» Npu 0bblyHOM Temnepatype. CeoiicTBa KB
NO3BONSIOT CBETY (hAKTUYECKN 0BTEKaTb BOKPYr HAXOAAWMNXCS NEPeS HUM OO bEKTOB 1 YrNOB.
OO6bIYHbI CBET, KaK NpaBnio, 4EMOHCTPMPYET CBOMCTBA BOJHbI, U MHOT Aa YacTul, HO BCeraa
OBUXETCS TONbKO MO MPsIMOM. https://hi-news.ru/sci
ence/uchenye-vpervye-poluchili-zhidkij-svet-pri-obychnoj-temperature.html

- KB3 - 310 Aopora kK noTeHumanbHoli pa3pabotke yTypUCTMYHbIX POTOHHbIX YCTPOMCTB Ha
6a3e CBEPXTEKYUMX XUNOKOCTEN, B KOTOPbIX NpobnemMa nckaxeHun 6yaet noNHOCTbIO
OTCYTCTBOBAaTb, a BMecTOo 3Toro bynet oTkpbiTa
LBEPb K APYrMM HOBbIM HEOXMOaHHbIM doeHOMeHaM». Pe3ynbTaTbl paboTbl UTaNbSHCKMX
dounankos, Nature Physics.

Moxoxe, HacTynaeT BO3MOXHOCTb 06MeHnBaTbest HEMICKAXEHHOW nHdpopmaumeii! Konel
BpaHbto! XoyeTcs cTaHueBaTb aMOUMOHanbHbIA TaHeu!!!
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W 3aBepluaemM 3Ty cTaThlo NPUrnawieHneM.

B cuny cteyeHust obcTosaTenbcTs, Hawm MpoekTbl ¢ 2013 roaa 6binn NOCBAWEHLI UMEHHO
nepenaye n nonyyYeHmio nHgopmaumm. M y Hac Habpancs NnpakTUYeCcKmnii OnbiT N0 3TOW TEME.
Monuépkusaem — MPAKTUYECKWI. Takune 3HaHMs HEBO3MOXHO Nepeaath Mo ckany,
NoO3TOMY Npurnawaem xenawownx Ha cemnHap B CaHkT-lMeTepbypre, 5 Hos6ps 2018r ( http://w
ww.so-tvorenie-spb.ru/news.html

).

26 okTa6psa 2018r

CaHkT-lNeTepbyprcknii LeHTP AyX0BHbIX TexHonoruii «Co-TBopeHne».
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