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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»?
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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.
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AHTMUMaTepUsa - NN, CKopee, ee OTCYTCTBUE, - Of4HA U3 CaMbIX TAUHCTBEHHbIX UCTOPUN 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.

YTOo Cnyymsiocb C aHTUMaTepmuen N Kyna oHa
nponana? Kakon MexaHn3m BOCNpPensaTCTBOBa NOJIHOMY YHUYTOXXEHUIO BellecTBa 1
aHTmBewecTBa? NoyeMy BewWeCTBO OKa3anoChb B BbIUrpbiwe? V1 He cnpsaTancs v ero
«ABOVHNK» B OTAaNIeHHbIX Yrosikax BceneHHon, 4Tobbl obpa3oBaTb, B CBOK o4Yepenb,
HEeBUOMMble HaM aHTU3BE34bl U aHTUranakTUKnN? ®un3nkn npennonaraiT, YTO OTBETUTb Ha
BCE 3TN BOMNPOChl MOXKHO, U3y4MB NoBeJeHNe aHTMBeLLeCTBa, B YaCTHOCTH, ero
B3aMMOOTHOLLUEHNA C BeLlecTBOM, B labopaTopHbIX yC10BUSAX. BepoAaTHO, 4yTb 3aMeTHas
pa3Huua B CBOMCTBAX YaCTUL, U UX OBOMHUKOB MOMOXXET HauTN 00bsiCHEeHe heHOMEHY,
COMpoBOXAaBLEMY poXxaeHne BceneHHon. Ecam npeanonoXunTb, 4TO aHTUBELLLECTBO -
3epKasibHOe OTpa)keHue BellecTBa, TO pa3raZika 3akJilo4aeTCs B MONCKe aCUMMETPUK,
3aMeTHOW TONIbKO nMpu 6avxanwem pacCMOTPEHUN.

Ecnm aHTuBeLwWweCcTBa He CyLLeCcTBYEeT B NPUPoOAE, Kak MOXHO 6b110 AoragatbhbCs 0 ero
NMPUCYTCTBUWX B OTOAJIEHHbIX Yrosikax yHuBepcyma? B 1928 roay monogon omsuk MNosb
Onpak BbiBEN YpaBHEHMNE ANA ONUCAHUA NOBEAEHNSA 1EKTPOHA. YANUBUTENbHLIM 06pa3oM,



ypaBHEHME npennosiarasio ogHOBPEMEHHO ABa peleHns: ANs 3NeKTPOoHa N NAEHTUYHON
€My YaCTU4YKN C MPOTUBOMOJIOKHbBIM 3apsaLoM. YeTbipe roga cnycTts, Teopusa Aupaka
nosyynaa NnoATBEP)XAEHNE: aMEPUKAHCKMM PN3NKOM AHOEPCOHOM Oblf1 OTKPLIT B
KOCMUNYECKUX JIydaxX N Ha3BaH «MO3UTPOHOM» 3JIEKTPOH C MOJIOXKUTENIbHbLIM 3apAagoM. A B
1955 roay 66111 OTKPbLIT @aHTUMPOTOH.

ONna «NoMMKu» N «gonpoca» aHTUMaTeEPUN CyLLLeCTBYET HECKOJIbKO MeTo40B. OANH N3 HUX
3akJ1l04aeTCsa B UCcaegoBaHNM NpocTenero coegnHeHnsa, atoma sogopona, u ero
CpaBHEHUS C ABONHMKOM, aHTMBOLOPOAOM, COCTOSALLUMM U3 aHTUNPOTOHA U MO3UTPOHA,
MONOXXNTENIbHO 3apsA)XEHHOro anekTpoHa. LLEPH, obnagamowmin ycTaHOBKOW ANa Co34aHNA
1 3aMejJsieHns aHTUNPOTOHOB, OCTaeTCa eAUHCTBEHHON B Mupe nabopaTopuen, roe Mo)xXHo
npoBecTn noaobHble nccnenoBaHms.
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A aK Kak aHTVBELLEeCTBO He CyLlecTByeT Ha
Hallen nnaHeTe B eCTECTBEHHOM BU/e, aHTMYaCTULbI MOXXHO CO34aTh, BOCMPOU3BEs B
NnabopaTopPHbLIX YCNOBUAX 0BCTOATENLCTBA UX BO3HUKHOBEHMA B YHUBEpPCYMe. TO ecTb,
NHCLEeHNPOoBaB BonbLon B3pbiB B MUKPOCKONMYECKUX MacliTabax, HO He [aB B 3TOT pas3
aHTUBELLLECTBY MCYE3HYTh, @ BOBPEMSA PACro3HaTh €ro U OTroPoAUTL OT COMPUKOCHOBEHNS
C BellecTBoM. CreunanbHbI 3aMmeanTeslb aHTUNPOTOHOB PACcMO3HAET aHTUYaCTULLbI U
OCTaHaB/IMBAET MX, @ 3aTEM YAEPXXUBAET B MAarHUTHbIX KJeTKax. Ho ans noctmxkeHus
noaobHbIX pe3ysnbTaToB NOHaf0bMI0CL HEMANO BPEMEHM.

Ewe B 1995 roay LEPH «BbiBen» neBATb MepBbiX aTOMOB aHTUBOAOpoOAa. 3aTeMm, B 2002
roay, aKcnepmmeHTbl Ha ycTtaHoBkax ATHENA n ATRAP no3sosinam nponssecTtu
aHTmBozopon B 60/bLLIOM KOIMYECTBE, MONMaB U COeANHNB aHTUMPOTOHbI N MO3UTPOHbI.
DKCMepuMeHTbl N0 CPaBHEHNIO aHTMBOAOPOAA C BOAOPOAOM NPOBOAATCA HA YCTAaHOBKaXx
ALPHA. OoHaKo He Tak-TO MPOCTO «yAep>KaTb» aHTUBELLECTBO N COXPaHUTbL ero B
HENnpPMKOCHOBEHHOCTW B HalLleM MUpe.

[eno B TOM, 4TO Oaxke ecnn aHTUBogopon cosnaetca B LLEPHe B BakyyMHOM
MPOCTPAHCTBE, TEM HE MEHee, HOBOPOXXAEHHbIE aHTUYaCTULbl OKPYXXEeHbl Bpa)kaebHbIMU K
HUM OBOMHUKaMU, NPUN COMPUKOCHOBEHUN C KOTOPbIMUA MIHOBEHHO YHUYTOXKAOTCS -
KAHHUIMANPYTCA». TakuMm 06pa3omM, aHTUBOAOPOL B HOPMaJibHbIX YC/IOBUAX —
coeIMHEeHNe KpanHe ya3B1UMoe, 04HaKo yCTaHOBKM ALPHA no3BonsaoT NpoauTb CPOK
XXN3HW aHTUBELLeCTBa A0 OOHON OeCATON CeEKYHAbI - OTPEe3Ka BPpeMeHU, BMoJIHe
OO0CTAaTOYHOro And Toro, 4Tobbl ero n3y4nTtb. Cpeamn Toica4 chabprKoBaHHbIX B
nabopaTopHbIX YCN0BMAX aTOMOB aHTUBOAOPOAa, PU3SUKN CMOTAN NPpUCTanbHO HabnwaaTh
rnosefeHve TpuauaTn BOCbMU.



- \«Mbl He 3HaeMm MPUYNH, MO KOTOPbIM
npupona oTkasajlacb OT aHTMBelecTBa. Ho TeM 6onee HEBEPOATHO OCO3HATb, YTO
yCTaHOBKUK ALPHA cogep>XaT HenTpabHble U CTabubHbIE aTOMbl aHTMBO4OPOAA», -
o0bbacHUN dun3nk Oxxeddpn XaHrct n3s YHusepcmnteTa Opxyca, paboTarowmin Ha
SKCMNepuMeHTe. - «I9TO BO3Harpa>KaeHme 3a Hawmn Tpyabl, KOTOpPOe BOOXHOBIAET Hac
NPoAo/IKAaTb UCCIeA0BaHUA U HENIErKUW MYy Tb K PAaCKPbITUIO 3arafokK aHTUBELLEeCTBa».

B paMkKax nporpaMmmbl N0 N3YHEHUIO aHTUMATEPUN eLle ogHa 3KCnepuMeHTasibHas
ycTaHoBka B LLEPHe, ASACUSA, HegaBHO No3BOJinia HAaNTU HOBbIW METO CO34aHUS
aHTMYacTuy, obnagarowmx 6onee BbICOKON YCTONYNBOCTLIO N CPOKOM XKU3HN.
MoapobHOCTM PU3NKNM N3N0XKAT B CTaTbe, KOTopas byaneT onybnnkosaHa B Hay4YHOM
»XypHane Physical Review Letters. «Tenepb Mbl o6nagaem asymsa cnocobamm co3gaHunsa u
COXpaHeHna aHTUBOAOPOAA, TaK YTO aHTUBELLECTBY OT HaC He CKPbITbCA», - HAafeeTCs
AcyHopun AMaszakun, cneunannct SnoOHCKOro nuccsenoBsatenbCckoro ueHTpa RIKEN n
coTpyaHuK akcnepmnmeHTa ASACUSA. - «KOHeYHO, K TaHe aHTuBellecTBa NpPeacTonT eLe
OO/ NYTb, HO Mbl paAbl y>Ke TOMY, 4TO pa3paboTaHHbI MeToa PYHKLMOHUPYET».

Co cBoei cTopoHbl, anpekTop LLEPHa Ponbd AuTep Xonep TakXe He CKpblBaeT pafoCcTu.
Mo ero cnosaM, pe3yibTaTbl SKCMEPUMEHTOB OTKPbIBAIOT HOBbIE MEePCNEKTUBbI B U3yHeHUN
aHTMBeLlecTBa M ero NpMpoabl - OAHOM U3 MPUOPUTETHBLIX chep EBponenckon
nabopaTtopun No s4epHbIM UCCIeL0BaAHUSAM.

He Hy>XHO AyMaTb, YTO aHTUBELLECTBO - abCTpaKTHOE NOHATME, NONIE3HOE NNLWb ANA
06bACHeHNA PuM3nyecknx 3akoHoB. Ero nccnepgosaHusa B LLEPHe B 6yayuwiem nossonaTt
HaWTW aHTU4YacCcTULaM HoBble 061aCTU NPUMEHEHNS, HEMOCPEACTBEHHO Kacatowmecs
yenoBeka. Ecnm y)xe cemyac no3nTPOHbI NCMOJIb3YIOTCA B METOLE KOMMbIOTEPHOW
ToMorpadum B KJIMHNKaX, TO, BO3SMOXXHO, OHNM MPeKpaCHbIM AHEM pPeasibHOCTbIO CTaHeT
npMMeHeHne aHTUNPOTOHOB B 6opbbe C pakoBbIMU KNeTKaMu. NpoBeaeHHbIe B 3TON
obnacTn nccnenoBaHUs y>Ke AoKasanan, YTO aHTUMPOTOHbI B YeThipe pa3a 3hPeKTUBHee
MPOTOHOB pPa3pyLUAlOT 3/10Ka4YeCTBEHHbIe KJIeTKMN.



AHTNYaCTULbI - 3epKaJibHOe OTpakeHue
YyacTuu, N3BECTHbIX HaM. ELe I'Ionb Ovpak NpennonoXxun, 4To oHWM MoryT obpa3oBbiBaTb
AHTMBELLECTBO, @ 3HA4YUT, aHTUCyLWeCcTBa U aHTUMUPLI. OAHAKO Mbl HE CMOTr K Bbl
CyWl,eCcTBOBaTb B aHTUraSIaKTUKaX: CTYMW Mbl HOFrOWM Ha aHTUNAAHETY, Mbl Bbl CHE3N, KaK
ncyesalT aTOMbl aHTMBOLOPOAA MPU MEPBOM XXe KOHTaKTe C 3eMHbIM BellecTBoM. U Bce
»Ke He Hafo AyMaTb, YTO aHTUBELLECTBO CMOCOOBHO pa3MHOXXNTbCA B LLEPHe n nornotuts
Hawy BceneHHyo. KOMy TO MOKa)KyTCA CMeLWHbIMU NogobHble NnpeapacCcyiku, 0gHAKO
rnocne nossaeHna pomaHa [sHa bpayHa «AHrenbl n eMOHbI» n3nKaM NpULLIIOCh
OTBeYaTb Ha MHOXXeCTBO BOMPOCOB. Bnpo4yeM, OHM yMesio BOCMNOJ1b30BaJIMCb CEHCAUMEN,
4TOObI pacCTaBUTb TOYKM HaAL « i ».

HeT, aHTMBELWECTBO HEBO3MOXXHO YKPacTb U3 nabopaTopum - OHO Cpasy »Ke UCHEe3HeT npu
KOHTaKTe C 00bl4YHbIM BELLLECTBOM, €CJIN TOJIbKO BMECTe C aHTMBOA0POOM HE BbIHECTU BCE
YCTAHOBKM [N19 €r0 XpPaHEeHUsA N MPOU3BOACTBA. MarHUTHbIE JIOBYLLIKW, CBEPXMOLLHbIE
MarHUTbl N YCTAHOBKM CUCTEMbI OXJIa>KAEHNS MPEBbLILIAT N0 BECY HECKOJIbKO TOHH 1
no3BonsatoT ybepeyb 04HY CTOTLICAYHYIO FrpaMMa aHTuBeLwecTBa. CTouT v urpa ceey?

Mo TeM Xe NnpuynHaMm, HEBO3MOXXHO caenaTb 6oMby N3 aHTMBELLEeCTBa: ANS CO34aHNSA
HeobxooMMoro Kosim4yecTBa aHTUYaCTUL, - 0KoNo 1 rpamMMma - noHagobunock 661 NpMepHO
2 mnnnuappa net. Takaa bomba obnagana 66l cunon «obbl4HOM» aToOMHOW. ECcnn Bbl
3/10yMblILWJIEHHNKAM y[al0Cb YKPACTb BCO aHTUMaTepuio, Korga nnbo nponssefeHHyo B
LLEPHe, n "cBecTn" ee c BewecTBoM, IHeprum, obpasoBaHHON NP CAMOYHUUYTOXEHNN
YacTuy, XBaTuA0 Bbl Ha NUTaHNE INIEKTPUYECKON TaMMNOYKN B T€YEHNE HECKOJIbKUX MUHYT.

TeM, KTO Xo4eT nodaHTa3npoBaTb, NpeasiaraeMm 6osiee OCTOBEPHbIN BapuaHT. Moka ewle
Tak 1 He 00Ka3aHOo, He OCTAaNIoCh JIN CrYCTKOB aHTMBELLECTBA B AasIEKNX raslakTUKax n He
06pa3yloT NN OHK rae-HMbyab HEBUANUMYIO HaM aHTU-BCeneHHyto, B KOTOPOWM XXUBYT U
nccnenyoT npounseeeHHble B 1abopaTopHbIX YCAOBUSAX «4aCTULLbI» aHTU-DU3UKMN.

NoapobHo 06 OTKPLITUK Ha yCcTaHoBke ALPHA

OT peaakuummn: mesoMaHaM rnpusiTHO byaeT y3HaTb, 4TO CreumnaancTel, paboTawLlume B
LIEPHe Ha skcnepumeHTe ATLAS, B cBO6OAHOE BPEMSI COYUHSOT N UCMOJIHAIOT
MYy3blKaJlbHbl€ MPON3BEAEHUNSA. binxKe NO3HaAKOMUTLCA C X TBOPYECTBOM MOXKHO Ha CanuTe
atlas-music-resonance.web.cern.ch.
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eBponenckas nabopatopmsa No aaepHbIM NCCAea0BaHUAM
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CTtaTbu no Teme

B noroHe 3a aHTUBEWIECTBOM

LLEPH pa3roHdaeT yckopuTeab alpOHOB

LLEPH Bo3BpalllaeT BelleCTBO K Ha4Yany Havaa?
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