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SkcnepumeHT ALPHA B EBponenckon nabopatopun saepHbix nccnegosaHuim (© CERN)
AHTMYaCTNLUbI, MPOM3BEeAEHHbIE U MOMMaHHbIe B XoAe 3KcnepmuMmeHTa Alpha, nomoryT
MPUOTKPLITb OAHY N3 CaMbIX MHTPUTYIOLWNX 3arafok BceneHHon: kyaa 15 mnnnnapnos net
Hasaj 13 Halwemn ranakTUKM Nponano aHTUBELLECTBO, N Ha 4TO Bbi1 Bbl NOX0X MUP
«HAWU3HaHKY»?

|

L’expérience ALPHA au CERN vient de réaliser une avancée importante dans le
développement de techniques pour comprendre I'une des énigmes de I'Univers, a savoir,
ce qui différencie la matiere de I'antimatiere. Les physiciens ont réussi a produire et a
capturer des atomes d’antihydrogéne.

L'Opération "Antihydrogene" au CERN


https://nashagazeta.ch
http://nashagazeta.ch/cities/zheneva

AHTMUMaTeEpUsa - NN, CKOpee, ee OTCYTCTBUE, - 04HA U3 CaMblX TAUHCTBEHHbIX NCTOPUN B
COBpPEMEHHON HayKe. BelecTBo, N3 KOTOPOro co3faH Hall MUpP, - OT MPOCTbIX aTOMOB 40
CNIOXKHbIX CTPYKTYP, - UMeeT ABOWHUKA, aHTuBewecTBo. CorsnacHo Teopumn bonbLlioro
B3pbiBa, N3 KOTOPOro Hawa BceneHHas «pogunnace» 13,7 MuiinapnoB eT Ha3al, B cCaMble
nepBble MFHOBEHNSA B PaBHOM KOaM4ecTBe B Hel 06pa30BasinCb YacTuLbl U aHTUYaACTULbI,
obnagaouine oAMHAaKOBOWM MacCOW, HO MPOTMBOMONIOXKHbBIM 3apaAoM. Tak, aToMbl 06bIYHOIO
BelleCcTBa, Ha3blBaeMOro Tak>Xe «KOMHOBeLLeCTBOM» (0T rpevyeckoro CsioBa «KOMHOC» -
«0BbIYHbIN»), COCTOAT N3 MONOXKNTENbHO 3aPSXKEHHbIX S4ep, OKPYXKEHHbIX OTPULLATENIbHO
3apSAXKEHHbIMU 3JIEKTPOHAMU, B TO BPpeMS Kak aTOMbl aHTUBeLW,eCTBa - U3 OTpuuaTesibHO
3apPSAXKEHHbIX A4ep, OKPY)XXEHHbIX MOJIOXKNTENbHO 3apsSXKEeHHbIMU 3N1eKTPOHaMU -
Mo3UTPOHaMMN.

Mpu BCTpeye aHTUYaCTuUL, C YacTMLAMM OHN B3aUMHO YHUYTOXKAIOTCS, NpeBpaLlasch B
NOTOKM 3HEpPrun. Y4yeHole npegnonaratT, YTO NOA0OHbIN CLLeHapuii U pa3birpascs
NPUMEpPHO Yepe3 CeKyHay nocsie bonbLworo B3pbiBa: aHTUBELLECTBO COBEPLLUEHHO NUCYE3S0,
a C HMM MpakKTUYecKn N Bce BewecTBo. Ho npupoda pacrnopsigmnnack Takum obpasom,
4TOb6bI B pe3yJ/ibTaTe CAMOYHUYTOXEHNS YaCcTuL, M aHTMYACTUL, B HOBOPOXXAEHHOW
BceneHHOWM 0CTanoCh KpoLleYyHoe CKOoMJieHne NepBbiX - MUHMMalIbHOE KOJINYEeCTBO
BelwecTBa A4js Toro, 4Tobbl CO34aTb YHUBEPCYM, B KOTOPOM Mbl XMBeM. He Byab 3TOro
JIEFKOr0 HapyLLUEHUS paBHOBECUS MeX Ay BELLECTBOM M aHTUBELLECTBOM, HE NOSIBUIOCH Obl
HW 3Be3[, HN 3eMK, HXU OPYrUX rasakTUK, N BCE 3aKOHYNI0Ch Bbl 60NbLLION BCMbILLIKOW
3Hepruu.

=4ro C/ly4MN0Cb C aHTUMaTepuen u Kyna oHa nponasa? Kakon MexaHu3m
BOCMPEnATCTBOBAJ1 MOJIHOMY YHUYTOXXEHUIO BelwecTBa N aHTueewecTsa? lNMoyemy
BeLLeCTBO OKa3asioCb B BbIUrpbiwe? 1 He cnpATanca M ero «4BONHUK» B OTAAJIEHHbIX
yronkax BceneHHon, 4Tobbl o6pa3oBaTb, B CBOK o4epelb, HEBUANUMbIE HAM aHTU3BE3 bl U
AHTUraNnakTuKnN? ®n3nKM npeanosiaratoT, 4TO OTBETUTbL Ha BCE 3TW BOMPOCHI MOXXHO,
M3y4MB NoBedeHne aHTMBeLLeCTBa, B YaCTHOCTU, ero B3aMMOOTHOLLEHUSA C BeLWeCcTBOM, B
nabopaTopHbIX YCNOBMAX. BEPOATHO, 4yTb 3aMeTHas pa3HuLa B CBOMCTBAX YacTuL U nUx
ABOMHNKOB MOMOXET HanTn 0b6bsACHeHne (heHOMEHY, CONPOBOXXAABLLUEMY POXKAEHME
BceneHHon. ECnm npeanonoXXnTb, YTO aHTUBELLECTBO - 3epKaJibHOe OTparKeHune
BelleCcTBa, TO pa3rajka 3ak/o4aeTcs B NONCKe aCMMMETPUN, 3aMeTHOW TOJIbKO Mpu
6an>xanwem pacCMOTPEHUN.

Ecnm aHTuBeLwWweCcTBa He CyLLeCcTBYEeT B NPUPoOAE, Kak MOXHO 6b110 AoragatbhbCs 0 ero
NMPUCYTCTBUWN B OTAAJIEHHbIX Yrosikax yHuBepcyma? B 1928 roaoy monogon omsuk MNosb
[dvpak BbiBeN YypaBHEHME 19 ONMCaHNA NoBeAeHNA 3/IeKTPOoHa. YanBuUTeNbHbIM 0bpa3om,
ypaBHeHMe npeanosiaraso O4HOBPEMEHHO [Ba PeLUeHNN: AN 3IeKTPOHa U UOEHTUYHON
€My 4YaCTUYKKN C NPOTUBOMNOJIOKHBLIM 3apsafoM. HYeTbipe rofga cnycTs, Teopua Oupaka
noayynna NnoATBEPXAEHNE: aMEPUKAHCKMM PU3NKOM AHOEPCOHOM Obln1 OTKPLIT B
KOCMUNYECKMX JlydaX U Ha3BaH «MNO3UTPOHOM» 3/IEKTPOH C MOJIOXKUTENbHbIM 3apsaaoM. A B
1955 roay 6b1s1 OTKPbLIT @aHTUMNPOTOH.

ONa «NoMMKu» N «gonpoca» aHTUMaTepPUn CyLLeCTBYeT HECKOJIbKO MeTod0B. OAUH N3 HUX
3akJ/1l04aeTCsa B UCcaeoBaHNM NpocTenero coegMHeHns, atoMma sogopoaa, u ero
CpaBHEHUSA C ABOMHNKOM, aHTUBOAOPOAOM, COCTOALLUMM N3 aHTUMNPOTOHA U NO3UTPOHaA,
MONOXXNTESIbHO 3apsXXEHHOro anekTpoHa. LLEPH, obnapamowmin ycTaHOBKOW ANa Co34aHUNA
N 3aMeasieHnsa aHTUNPOTOHOB, OCTAaeTCA eAUHCTBEHHON B Mupe nabopaTopumen, roe MoXXHo
npoBecTn noaobHble nccnenoBaHUs.



[*Tak kak aHTVBELLECTBO HE CyLEeCTBYET Ha Halleil NiaHeTe B eCTECTBEHHOM BUAE,
aHTUYaCTULLbI MOXXHO CO34aTh, BOCNPOU3Beas B JabopaTOPHbIX YCIOBUSAX 06CTOATENLCTBA
NX BO3HWKHOBEHMSA B YHMUBEpCcyMe. To eCTb, MHCL,eHNpoBaB bonbLuoi B3pbiB B
MUKPOCKOMUYEeCKNX MacluTabax, HO He @B B 3TOT pa3 aHTMBELWECTBY UCYE3HYTh, a
BOBPEMS Pacro3HaThb €ro 1 0TropoAnTb OT COMNPUKOCHOBEHUS C BellecTBoM. CrieuunasnbHbIi
3aMeanunTeNb aHTUMPOTOHOB PACMo3HAaeT aHTMYACTULbI U OCTAHABNMBAET UX, @ 3aTeM
YOAEPXNBAET B MarHUTHbIX KNeTKax. Ho ans gocTmxeHns nogobHbIX pe3yibTaToB
noHanobunocb HEMasno BPpEMEHM.

Ewe B 1995 roay LEPH «BbiBeN» O0eBATb NepBblX aTOMOB aHTMBoAopoAa. 3aTeM, B 2002
roay, aKcnepmmeHThbl Ha ycTaHoBkax ATHENA n ATRAP no3sosnam nponssecTtu
aHTMBoAoOpoOA B 60NbLLIOM KOSIMYECTBe, MOMMaB U COeAUHNB aHTUMPOTOHbI U MO3UTPOHbI.
DKCMepuMeHTbl Mo CPaBHEHMIO aHTUBOLOPOL4A C BOLOPOLOM MPOBOAATCA Ha YCTAaHOBKaX
ALPHA. OoHakKo He TaK-TO NMpoCTO «yAep»XaTb» aHTUBELLECTBO U COXPAHUTbL €ro B
HEeNPUKOCHOBEHHOCTU B HalleM Mupe.

Jeno B TOM, 4TO AaXKe ecnm aHTuBoaopo cosnaetca B LLEPHe B BakyyMHOM
NPOCTPaHCTBE, TEM HE MeHee, HOBOPOXXAEHHbIE aHTUYaCTULbl OKPY>XXeHbl Bpa>KaebHbIMY K
HUM OBOMHWUKaMW, NPU CONMPUKOCHOBEHUN C KOTOPbIMU MITHOBEHHO YHMUYTOXAlOTCA -
KAHHUTMANPYTCA». TaknMm obpa3om, aHTUBOLOPOL B HOPMAJibHbIX YCIOBUAX -
coeguHEHNe KpalnHe ysa3BMMoe, 0AHaKo ycTaHoBKM ALPHA no3BonsaioT NpPoaA/iNTb CPOK
XXN3HU aHTUBELLeCTBa L0 OOHON AeCATON CeKYHAbl - OTPe3Ka BPpeEMEHU, BMOJIHE
[OCTATO4YHOro A1 TOro, 4Tobbl ero nsy4nTb. Cpeaun ToicaY chabprMKOBaHHbIX B
nabopaTopHbIX YCNOBMAX aTOMOB aHTUBOAOPOAA, PU3MKN CMOTAN NPpUCTasabHO HabnaaTh
rnosefeHve TpnauaTm BOCbMU.

*l«MbI He 3HaeMm MPUYNH, MO KOTOPLIM NMpupoLa OTKasaslacb OT aHTMBeLlecTBa. Ho Tem
6onee HeBEpPOATHO 0CO3HaTb, 4TO YCTaHOBKU ALPHA conep>kaT HenTpasibHbIE N
CcTabunbHble aTOMblI aHTUBOAOPOAA», - 06bACHUAN Du3nk Oxxedhpn XaHrcT us
YHuBepcuTeTa Opxyca, paboTaloLlwmin Ha IKCNepuMeHTe. - «9TO BO3HarpakaeHve 3a Hawwm
TpyObl, KOTOPOE BAOXHOBSET HAC NPOAo/KAaTb NCCIeA0BaHUSA U HENErKUN NyTb K
PacKpbITUIO 3arafilok aHTUBeELLeCcTBa».

B paMkKax nporpaMmbl N0 N3YHEHUIO aHTUMATEPUU eLle 0Ha SKCnepMMeHTaslbHas
ycTaHoBka B LLEPHe, ASACUSA, HegaBHO No3BOJina HAaNTU HOBbIW METO[, CO34aHUNS
aHTMYacTuy, obnagarowmx 6onee BbICOKON YCTONYNBOCTLIO N CPOKOM XKU3HN.
MoapobHOCTM PU3NKN N3N0XKAT B CTaTbe, KOTopas byaeTt onybankosaHa B Hay4YHOM
»XypHarne Physical Review Letters. «Tenepb Mbl 06nagaem asyms cnocobamm co3gaHunsa u
COXpaHeHMsa aHTUBOAOPOAA, TaK YTO aHTUBELLECTBY OT HAaC He CKPbITbCA», - HafeeTCs
AcyHopun AMaszaku, cneymanncTt ANOHCKOro nccnenosatesnbCkoro ueHTpa RIKEN un
coTpyaHuK akcnepnmeHTa ASACUSA. - «kKOHeYHO, K TaHe aHTuBellecTBa NpPeacTonT eLle
OONTNA NYTb, HO Mbl Paabl y>Ke TOMY, 4TO pa3paboTaHHbIN MeTon PYHKLMOHUPYET».

Co cBoei cTopoHbl, anpekTop LLEPHa Ponbd AuTep Xonep TakXe He CKpbiBaeT pafoCcTu.
Mo ero cnoBaM, pe3ybTaTbl SKCMEPUMEHTOB OTKPbIBAIOT HOBbIE MEePCNeKTMUBbI B U3yHeHUN
aHTMBeLlecTBa M ero NpMpoabl - OAHOM U3 MPUOPUTETHBLIX chep EBponenckon
nabopaTtopun No S4epHbIM UCCIeL0BAHUSAM.

He Hy>XHO AyMaTb, YTO aHTUBELLECTBO - abCTpaKTHOE NOHATME, NONIe3HOE NNLWb ANA
0b6bACHeHUA pM3nyecknx 3akoHoB. Ero nccnepgosaHusa B LLEPHe B 6yayuiem no3sonaT
HaWTW aHTU4YaCcTULaM HoBble 061aCTV NPUMEHEHNSA, HEMOCPEACTBEHHO Kacatowmecs



yenoBeka. Ecnn yxe ceryac No3MTPOHbl NCNOJIb3YOTCS B METOAE KOMMbIOTEPHON
TOMOrpadun B KJIMHUKAX, TO, BO3MOXXHO, OAHUM MPeKpacHbIM OHEM peasibHOCTbIO CTaHeT
npUMeHeHne aHTUMPOTOHOB B 6opbbe C pakoBbIMU KieTKaMu. [MpoBeeHHbIE B 3TOW
obs1acTn uccnenoBaHus yxxe gokKasanu, 4HTO aHTUMPOTOHbI B YeTbIpe pa3a ahdeKTuBHee
NMPOTOHOB pa3pyLUAlOT 3JI0Ka4YECTBEHHbIE KIIETKMU.

EAHTVI‘-IaCTVILI,bI - 3epKaJlbHOe OTpa)keHune 4acTuL, U3BeCTHbIX HaM. Euwe Monb Qupak
npeanosioXuna, 4To oHW MoryT 06pa3oBbiBaTb aHTUBELLECTBO, @ 3HAYUT, aHTUCYLLLEeCTBa U
aHTUMMPbl. OA4HAKO Mbl HE cMOrau Bbl CywecTBOBaTb B @aHTUIraslakKTMKaXx: CTYNU Mbl HOFON
Ha aHTUNIaHeTy, Mbl Obl UCYE31M, KaK UCYEe3al0T aTOMbl aHTMBOLOPOAA NPU NEPBOM Xe
KOHTaKTe C 3eMHbIM BellecTBOM. / BCe e He HaJo AyMaTb, YTO aHTUBELLECTBO CrOCcobHO
pa3MHOXNTbCA B LLEPHe 1 nornotnTh Hawy BceneHHyto. KOMy TO NOKa)KyTCA CMELUHbIMUN
nofobHble NpeapacCyaku, 0gHAKO Mocsie NosSBAEeHUSA poMaHa [3Ha bpayHa «AHrenbl n
JeMoHbI» br3nKamM NpuLIoCL oTBeYaTb Ha MHOXXEeCTBO BOMPOCOB. Bnpo4yeMm, oHM ymMeno
BOCMOJ1b30BaJ/INCb CeHCaumen, 4Tobbl pacCTaBUTb TOYKM HAL « i ».

HeT, aHTMBELECTBO HEBO3MOXXHO YKPaCTb 13 1abopaTopuin - OHO Cpasy XKe NCHE3HET Mpu
KOHTaKTe C 00blYHbIM BELLeCTBOM, €C/IN TOJIbKO BMECTe C aHTMBOOPOA0OM He BbIHECTU BCe
YCTaHOBKU A1 €r0 XPaHEHUS U NMPOon3BOACTBA. MarHUTHbIE JIOBYLLKW, CBEPXMOLLHbIE
MarHUTbl U YCTAHOBKN CUCTEMbI OXJ1aXKAEHNS NPEBbLILLAT MO BECY HECKOJIbKO TOHH U
no3BoNAT ybepeyb 04HY CTOThICAYHYIO FpaMMa aHTuBellecTBa. CTOUT K Urpa ceey?

Mo TeMm e Npu4nHaM, HEBO3MOXXHO caenaTb boMby 13 aHTMBELecTBa: A9 CO34aHUA
HeobXxoOMMOro KoamyecTBa aHTUYaCTUL, - OKOJ10 1 rpamMmMa - NnoHagobunock 6bl NPUMEPHO
2 Mmunnunappna net. Takas 6omba obnagana 66l cnnon «obbi4HOM» aTOMHOW. ECcnnm Bbl
3J10yMbILWIEHHNKAM y[an0Cb YKPACTb BCO aHTMMaTepuio, Korga nnbo nponsseneHHyto B
LLEPHe, n "cBecTun" ee C BeLwWEeCTBOM, 3Heprmn, obpa3oBaHHON NPU CaMOYHUYTOXXKEHUN
YacTuy, XBaTu0 Bbl Ha NUTaHNE NIEKTPUYECKON TAMMOYKN B TE€YEHNE HECKOJIbKUX MUHYT.

TeMm, KTO Xo4eT nodpaHTa3mpoBaTb, Npeanaraem 6onee AoCTOBEPHbLIN BapuaHT. Moka ele
TaK N He A0Ka3aHo, He OCTasloCh JIN CrYCTKOB aHTUBeLLeCTBa B JalleKUX rajslakTukax n He
06pa3yoT NnM oHU rae-HMbyab HEBUAMMYIO HaM aHTU-BceneHHyto, B KOTOPOM XXUBYT U
nccnenyoT npomnsBeeHHble B 1abopaTOpPHbIX YCI0BUAX «4aCTULbI» aHTU-(PUINKN.

MoaopobHo 06 OTKPLITUM Ha YcTaHoBKe ALPHA

OT pegakumm: MesioMaHaM npusTHoO byaeT y3HaTb, YTO crieunaancTtbl, paboTaroLwme B
LIEPHe Ha 3kcnepumeHTe ATLAS, B cBo604HOE BPEMS COYUHSAKT N UCMOJIHAIOT
My3blKaJlbHbl€ MPon3BeAEHUNS. bJInXKe NO3HaKOMUTBLCSA C UX TBOPYECTBOM MOXKHO Ha CanTe
atlas-music-resonance.web.cern.ch.
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LLEPH pa3roHdaeT yCckopuTeab alpOHOB

LLEPH BO3BpalllaeT BELWECTBO K HaYyaay Havyan?
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