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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
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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.
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BewiecTBO 1 ero 3epKasibHbli ABOMHMK - aHTUBELLLECTBO

YTO Cny4ymnochb C aHTUMaTepuren U Kyaa oHa nponana? Kako MexaHusm
BOCMpPENATCTBOBAJ NMOJIHOMY YHUYTOXEHUIO BELLLECTBa N aHTMBeLlecTBa? Moyemy
BELLEeCTBO 0Ka3aJloCb B BbIUTpbIlLe? I He CNpATancsa M ero «ABOMHMUK» B OTAaJIEHHbIX
yronkax BceneHHow, 4Tobbl obpa3oBaTh, B CBOIO oYepedb, HEBUANMbIE HAM aHTU3BE34bl 1
aHTUranakTuku? ®rsnkn npearnosaratT, YTO OTBETUTb Ha BCE 3TW BONPOCHI MOXKHO,
N3y4YnB NoBegeHNEe aHTMBELLEeCTBa, B YaCTHOCTW, €ro B3auMOOTHOLLIEHWS C BELeCTBOM, B
nabopaTopHbIX YCNOBUSX. BeposiTHO, 4yTb 3aMeTHas pa3HuLa B CBONCTBAX YaCTUL, U UX
LBOVNHMKOB NMOMOXXET HaTn 06bACHeHNe heHOMEHY, COMPOBOXAABLUEMY POXOEHUNE
BceneHHon. Ecnv npeanonoXXuTb, YTO aHTUBELLECTBO - 3epKajibHOE OTPa)KeHne
BelllecTBa, TO pa3rajka 3ak/lo4aeTcsa B MOUCKE aCMMMETPUN, 3aMeTHOW TOJIbKO Mpwu
6nvKanwem paccMoTpeHnN.

Ecnm aHTuBewecTBa He CywecTByeT B Npupoae, Kak MOXXHO 6b110 forafaTbCs O ero
MPUCYTCTBUN B OTOAJIEHHbIX Yrosikax yHusepcyma? B 1928 rogy mosnonon umsnk Monb
[dnpak BblBEN YpaBHEHME 018 ONMCAaHNA NOBEAEHNA d/IEKTPOHa. YanBuUTEeNbHbIM 06pa3om,
ypaBHeHMe npennosiarajio ogHOBPEMEHHO ABa pelleHns: A5 3N1eKTPOoHa N NAEHTUYHON
€My YaCTU4YKN C MPOTMBOMOJIOXKHbBIM 3apsaaoM. YeTblpe roga cnycTs, Teopusa Aupaka
nosiy4nna noaTBeEpPXAEHME: aMEPUKAHCKMM (PU3NKOM AHLEPCOHOM OblN1 OTKPLIT B
KOCMUNYECKUX JIydaxX N Ha3BaH «MO3UTPOHOM» 3JIEKTPOH C MOJIOXKUTESIbHbIM 3apAagoMm. A B
1955 roay 6611 OTKPbLIT @aHTUMPOTOH.

ONnsa «<NOUMKU» 1N «4onpoca» aHTMMaTepun CyLecTByeT HECKOIbKO MeTo40B. OAUH U3 HUX
3aKJIlo4aeTCs B UCCaenoBaHMM NPOoCTEeNLero coeanHeHns, atoMa Boaopoaa, u ero
CpaBHEHUSA C ABOWHMKOM, aHTMBO4OPOAOM, COCTOALLMM U3 aHTUMNPOTOHA U MO3UTPOHA,
MOJIOXKNTENBHO 3apsAXXeHHOro anekTpoHa. LLEPH, obnagatowmnin ycTaHOBKOW ANA CO34aHUSA



M 3aMeasieHnsa aHTUNPOTOHOB, OCTaeTCA eAUHCTBEHHON B MUpe nabopaTopuen, roe MoXXHo
npoBecTn noaobHble nccnenoBaHuUs.
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TpexMmepHoe cxeMaTunyeckoe nlobpakeHme aToMoB Bogopoda n aHTusogopoana (wikipedia)
Tak Kak aHTMBELLeCTBO He CyLleCcTByeT Ha Hallewn njiaHeTe B eCTeCTBEHHOM BUAe,
AHTNYaCTULbl MOXXHO CO34aTb, BOCNpomn3Beas B JlabopaTOpHbIX YCNOBUAX 06CTOATENbCTBA
NX BO3HUKHOBEHNSA B YHUBepcyMme. To eCTb, MHCLeHnpoBaB bonbLion B3pbis B
MUKPOCKOMMYecknx Mmacwtabax, HO He AlaB B 3TOT pa3 aHTUBELLECTBY NCHE3HYTh, a
BOBpPEMS pacno3HaTb ero u OTropoanTb OT CONPUKOCHOBEHMUSA C BewlecTBoM. CneunanbHbln
3amMensiuTesib aHTUNPOTOHOB pacno3HaeT aHTMUYaCTUUbl N OCTaHaB/IMBAET UX, a 3aTeM
yOep>XnBaeT B MarHUTHbIX KfeTKkax. Ho ansa poctumwxeHna nonobHbix pesynbTaTos
noHanobmnocb HeMano BpeMeHn.

Ewe B 1995 roay LLEPH «BbiBen» 0eBATb NepBbiX aTOMOB aHTMBoZopoAa. 3aTeMm, B 2002
rogy, akcnepuMmeHTbl Ha ycTaHoBkax ATHENA n ATRAP no3Boanam nponssecTtu
aHTuBoZoOpOA B 60ONbLLIOM KOIMYECTBE, MONMAB N COEONHUB aHTUMPOTOHbI N MO3UTPOHbI.
DKCNnepuMeHTbl N0 CPAaBHEHNIO aHTMBOLOPOAa C BOOOPOAOM MPOBOAATCA HA YCTaHOBKaXx
ALPHA. OoHakKo He Tak-TO MPOCTO «yAep>aTb» aHTUBELLECTBO N COXPaHUTb ero B
HErNnpPMKOCHOBEHHOCTW B HalLleM Mupe.

Jeno B TOM, 4TO Oaxke ecnn aHTuBonopon cosgaeTtca B LLEPHe B BakyyMHOM
NMPOCTPAHCTBE, TEM HE MEHee, HOBOPOXXAEHHbIE aHTUYaCTULbl OKPYXXEeHbl Bpa)kaebHbIMU K
HUM OBOMHWUKaMW, NPN CONMPUKOCHOBEHNN C KOTOPbIMUA MTHOBEHHO YHMUYTOXAlOTCA -
KQHHUrMANPYLOTCA». Takum obpa3oM, aHTUBOAOPOL B HOPMaJibHbIX YC/IOBUAX -
coeguHEHne KpanHe ysa3BMMoe, 04HaKo ycTaHoBKM ALPHA no3Bosifi0T NpoaA/INTb CPOK
XU3HW aHTUBeLLeCcTBa A0 O4HON OeCATON CEKYHAbl - OTpe3Ka BpeMeHu, BMNoJiHe
AOCTATOYHOro Ass Toro, 4Tobbl ero n3yynTb. Cpeamn Toicay chabprMKoBaHHbIX B
nabopaTopHbIX YCNOBUAX aTOMOB aHTMBOAOPOAA, PU3NKN CMOMAMN NPUCTaNbHO HabnwaaTb
nosefeHve TpuauaTm BOCbMU.
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Dxedhdppn XaHrcT HabnogaeT 3a akcnepmumeHToMm (© CERN)

«Mbl He 3HaeM NpPUYnNH, NO KOTOPbLIM NMPUPOLa OTKa3asiaCb OT aHTUBeLlecTBa. Ho TeM
6osee HEBEPOATHO 0CO3HATb, YTO yCTaHOBKM ALPHA copep>XaT HenTpasbHblie n
cTabunbHble aTOMbl aHTUBOLOPOAA», - 06BACHUA P3Nk xeddpu XaHrcT us
YHuBepcuTeTa Opxyca, paboTaloLwmin Ha 3KCrNepuMeHTe. - «DTO BO3HarpaxkaeHve 3a Hawwm
TPYAbl, KOTOPOE BAOXHOBJIAET HAaC NPOAO/HKaTb UCCNeNOBaHUA N HENEerknunm nyThb K
PacKpbITUIO 3arafokK aHTUBELLEeCTBa».

B pamMkax nporpamMmbl MO N3YHEHUIO aHTUMaTEPUN elle 0Ha dKCNepMMeHTasibHaa
ycTaHoBKa B LIEPHe, ASACUSA, HenaBHO M0O3BOJINIA HAWTU HOBbLIN METOA CO34aHMA
aHTmM4acTuu, obnagamwmnx 6onee BbICOKON YCTOMHMBOCTLIO U CPOKOM »KU3HW.
MoapobHOCTM PU3NKM N3N0XKaAT B CTaTbe, KOTopas byaeT onybnnkosaHa B Hay4YHOM
XypHane Physical Review Letters. «Tenepb Mbl 0bnagaem oBymsa crnocobamm co3gaHns u
COXpaHeHMsa aHTUBOAOPOAA, TaK YTO aHTUBELLECTBY OT HAaC He CKPbITbCA», - HaJeeTCH
FAcyHopu AMa3zaku, cneymanmncTt ANOHCKOro nccnenosatenbCkoro ueHTpa RIKEN un
COTPYAHUK aKkcrnepnumeHTa ASACUSA. - «<KOHEeYHO, K TalHe aHTuBeLleCcTBa NpeacTouT ewle
OO NYTb, HO Mbl Pafbl Y>Ke TOMY, 4TO pa3paboTaHHbIN MeTod PYHKLUOHNPYET>.

Co cBoen ctopoHbl, gupektop LLEPHa Ponbd Ontep Xonep TakXe He CKpbiBaeT pafLoCTu.



Mo ero cnoBaM, pe3yibTaTbl 3KCMEPUMEHTOB OTKPbIBAIOT HOBblE NEPCNEeKTUBbI B U3yHeHNU
aHTUBeLleCcTBa 1 ero Npupoabl - O4HOW U3 MPUOPUTETHLIX Chep EBponenckomn
nabopatopuun No AAepHbIM NCCNE0BaHUAM.

He Hy>XHO AiymMaTb, 4TO aHTMBELLECTBO - abCcTpakTHOE NOHATME, NOJIe3HOe NNLLIb AN
0b6bsACHEHUA hU3nYecknx 3akoHoB. Ero nccnepgosaHus B LLEPHe B 6yayuiem no3sonaTt
HaWTW aHTUYacTMLaM HoBble 06/1aCT NPMEHEeHNs, HENOCPEeACTBEHHO KacatoLlmnecs
yenoBeka. Ecnm y)xe cemyac no3nNTPOHbI NCMOJIb3YIOTCA B MeTo4e KOMMbIOTEPHOMN
TOMOrpaduun B KJIMHMUKaX, TO, BO3MOXXHO, OAHUM MPeKpPaCHbIM AHEM peasibHOCTbIO CTaHeT
npUMeHeHne aHTUNPOTOHOB B Bopbbe C pakoBbIMU KiieTKaMu. MNpoBefeHHbIe B 3TOMN
obnacTtu nccnenoBaHms y>ke foKasasnm, 4TO aHTUMNPOTOHbI B YeTbipe pa3a ahpeKTnBHee
MPOTOHOB pa3pyLlatoT 3/10Ka4YeCTBEHHbIE KJIETKW.
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B Nlonnmeyae ¢ aHTMBewecTBOM obpawanmcb NE€rkKOMbICJIEHHO, N BCE HanyTasu...
(membrana.ru)

AHTMYaCTUNUbI - 3epKaJibHOe OTPaXKeHne 4YacTul, U3BeCTHbIX HaM. Euwe MNonb Oupak
npeanosioXun, 4To oHU MoryT 06pa3oBbiBaTb aHTUBELLECTBO, @ 3HAYUT, aHTUCYLLLeCTBa U
aHTUMUPbl. OHAKO Mbl He cMorau Bbl CyllecTBOBaTb B aHTUIraslakTUKaXx: CTYNU Mbl HOFOMN
Ha aHTUNAHETY, Mbl Obl NCYHE3/M, KaK NCYEe3al0T aTOMbl aHTUBOAOPOAA NMPU NEPBOM XXe
KOHTaKTe C 3eMHbIM BelecTBOM. / BCe )xe He HaJo AyMaTb, YTO aHTUBELLECTBO CMOCOBHO
pa3sMHOXNTbCA B LUEPHe 1 nornotuntb Hawy BceneHHyto. KOMYy TO NOKa>XyTCs CMeLHbIMN
nonobHble NpeapacCcyiku, 0OHAKO rnocsjie NosiBNeHns poMmaHa [3Ha bpayHa «AHrenbl n
JeMoHbI» hn3nkam NpuLLIIOCb OTBEYaTb Ha MHOXXECTBO BOMPOCOB. Bnpoyem, oHM yMmeno
BOCMOJ1b30BaJINCb CEHCaumMen, 4ToObl pacCTaBUTb TOYKU HAL « i ».

HeT, aHTMBELWECTBO HEBO3MOXXHO YKPacCTb U3 nabopaTopum - OHO Cpasy »Ke UCHEe3HeT npu
KOHTaKTe C 00bl4YHbIM BELLLECTBOM, €CJIN TOJIbKO BMECTE C aHTMBOA0PO0OM HE BbIHECTU BCE
YCTAHOBKM ANA €ro XpaHeHUsa 1 Npon3BoACTBa. MarHMTHbIE JIOBYLLIKW, CBEPXMOLLHbIE
MarHUTbl N YCTAHOBKN CUCTEMbI OXJIa>KAEHNS MPEBbLILIAKT N0 BECY HECKOJIbKO TOHH 1
no3BonsatoT ybepeyb 04HY CTOTbLICAYHYIO FrpaMMa aHTMBeLwecTBa. CTouT v urpa ceey?

Mo TeM e npu4nHaMm, HEBO3MOXXHO caenaTb 6oMOy N3 aHTUBeLLeCcTBa: A/ CO340aHusA
HeobxooMMoro Kosim4yecTBa aHTUYacTUL, - okono 1 rpamma - noHagobunock 661 NpMepHO
2 munnuappa net. Takaa bomba obnagana 66l cunon «obbl4HOM» aTOMHOW. ECcnn 6bl
3J10yMbILWJIEHHNKAM y[an0Cb YKPaCTb BCO aHTUMaTepuio, Korga nnbo nponsseneHHyo B
LLEPHe, n "cBecTun" ee c BewWeCTBOM, 3Heprmu, obpa3oBaHHON NPU CaAMOYHUYTOXXKEHUN
YacTuu, XBaTUA0 Bbl Ha NUTaHWE 3/IEKTPUYECKON 1aMMNOYKN B TeYEeHNE HECKOIbKUX MUHYT.

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

MoapobHo 06 OTKPbLITUM Ha YcTaHoBKe ALPHA

OT peaakuunmn: mesoMaHaM rnpusiTHO byaeT y3HaTb, 4TO CreumnaancTel, paboTamLyme B
LIEPHe Ha skcnepumeHTe ATLAS, B cBO6OAHOE BPEMS COYUHSKOT U UCMOJIHAIOT
My3blKaJlbHble rpon3BeneHns. biinxxe no3HakoMUTbCSA C X TBOPYECTBOM MOXKHO Ha canTe
atlas-music-resonance.web.cern.ch.



http://cerncourier.com/cws/article/cern/30577
http://atlas-music-resonance.web.cern.ch/atlas-music-resonance/

LLEPH
CERN

eBponenckasa nabopatopusa No AAepHbIM UCCAea0BaHUAM
aHTUBeLleCcTBO
CtaTbu Mo Teme

B moroHe 3a aHTUBELLECTBOM
LIEPH pa3roHdaeT yCKOpUTEJIb apPOHOB
LLEPH BO3BpaulaeT BeLleCTBO K HavaJsly Ha4van?
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