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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.

L'Opération "Antihydrogene" au CERN
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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.

BelecTBo 1 ero 3epKaJsibHbll ABONHUK - aHTUBELLECTBO

YTO Cny4ymnochb C aHTUMaTEPUEN 1 Kyaa oHa nponana? Kakon MexaHusm
BOCMNPENSATCTBOBaJI MOJIHOMY YHUYTOXEHUIO BELLLECTBa U aHTUBeLWlecTBa? MNoyemy
BELLEeCTBO 0Ka3aJloCb B BbIUTpbIlLe? I He CNpATaNncsa 1N ero «ABOMHMUK» B OTAaJIEHHbIX
yrosnkax BceneHHown, 4Tobbl obpa3oBaTh, B CBOIO o4epenb, HEBUANUMbIE HAM aHTU3BE3 bl U
aHTUranakTukn? ®rsnkn npearnonaratT, YTO OTBETUTb Ha BCE 3TW BONPOChI MOXKHO,
N3y4nB NoBefeHNe aHTUBELLECTBA, B YaCTHOCTW, ero B3aMOOTHOLLIEHUS C BELLECTBOM, B
nabopaTopHbIX YCNOBUSAX. BeposiTHO, 4yTb 3aMeTHas pa3HuLa B CBONCTBAX YaCTUL, U UX
NBOWHWKOB NMOMOXXET HalTK 06bACHEHME (DEeEHOMEHY, CONPOBOXXAABLLUEMY POXAEHME
BceneHHon. Eciv npeanonoXuTb, YTO aHTUBELLECTBO - 3epKajibHOE OTPa)KeHne
BelllecTBa, TO pa3rajka 3ak/lo4aeTcs B MOUCKE aCMMMETPUN, 3aMeTHOW TOJIbKO Mpwu
6nn>KaneM pacCMOTPEHUN.

Ecnn aHTMBELLECTBaA He CYLLLEeCTBYET B NPUPOAE, KaK MOXXHO 6blJI0 loraaThbCs O €ro



NPUCYTCTBUM B OTAANIEHHbIX Yronikax yHusepcyma? B 1928 roay mononomn pusuk lMosnb
[dvpak BbiBes ypaBHEHMe 019 ONUCaHNA NoBeAeHNA 3/IeKTPOoHa. YanBuUTeNbHbIM obpa3om,
ypaBHeHMe npeanosiaraso O4HOBPEMEHHO [Ba PeLUeHNN: AN 3IeKTPOHa U UOEHTNYHON
eMy 4aCTU4YKM C NMPOTUBOMOJIOKHbLIM 3apsanoM. YeTbipe rofa cnycts, Teopus [npaka
nosly4ynsaa nogTBepXAeHne: aMepuKaHCcKUM MU3nKoM AHLEPCOHOM Bbis1 OTKPLIT B
KOCMUNYECKMX JlydaX U Ha3BaH «MO3UTPOHOM» 3/IEKTPOH C MOJIOXKUTENbHLIM 3apaaoM. A B
1955 roay 6b1s1 OTKPbLIT @aHTUMNPOTOH.

ONna «noMMKu» N «gonpoca» aHTUMaTepun CyLecTByeT HEeCKOJIbKO MeTo0B. OAUH U3 HUX
3akKJ/Il04aeTCa B UCCaefoBaHMM NpocTenwero coegmHeHnsa, atoma Bogopoaa, n ero
CpaBHEHUS C ABOMHMKOM, aHTUBOA0OPOAOM, COCTOALLMUM N3 aHTUMNPOTOHA U NO3UTPOHA,
MOJIOXKNTENLHO 3apsAXXEeHHOro asiekTpoHa. LLEPH, o6bnagatowmnin ycTaHOBKOW ANA CO34aHUA
M 3aMenJsieHnss aHTUNPOTOHOB, OCTaeTCA eAUHCTBEHHON B Mupe nabopaTopuen, roe Mo>KHo
MpoBecTn NogobHbIE nccnenoBaHms.
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TpexMmepHoe cxeMaTumyeckoe nsobpakeHme aToMoB Bogopoda n aHTusogopona (wikipedia)
TakK KakK aHTUBELLLECTBO HEe CyWeCcTByeT Ha Hallen NnaHeTe B eCTECTBEHHOM BUAeE,
aHTMYaCTMLbI MOXXHO CO34aTb, BOCNpou3Bens B NabopaTopHbIX ycnoBusax obctoaTenscTea
NX BO3HMKHOBEHNA B YHUBepcyMme. To eCcTb, MHCLeHnpoBas bonblion B3pbis B
MUKPOCKOMMNYECKMX MacliTabax, HO He AaB B 3TOT pa3 aHTMBELLECTBY UCYE3HYTh, a
BOBpPEMS pacrno3HaTb ero n OTropoAnTb OT CONMPUKOCHOBEHUSA C BelwecTBoOM. CnevumasbHbIi
3amMennuTesib aHTUNPOTOHOB pacrno3HaeT aHTUYaCTULLbl U OCTaHaBAMBAET UX, a 3aTeM
yAEpPXKNBAET B MarHUTHbIX KNeTkax. Ho onsa goctmxeHmnsa nonobHbix pe3ynbTaToB
NOHafobmnNoCb HEMaANIo BPEMEHN.

Ewe B 1995 roay LEPH «BbiBeN» OeBATb NepBblX aTOMOB aHTMBoAopoAa. 3aTeMm, B 2002
rony, akcnepuMmeHThbl Ha ycTaHoBkax ATHENA n ATRAP no3Boanam NnponssecTtu
aHTueBoLopoA B 6ONbLLIOM KOINYECTBE, MONMAB N COEANHUB aHTUMPOTOHbLI N MO3UTPOHbI.
DKCNepuMeHTbl N0 CPAaBHEHNIO aHTNBOAOPOAa C BOOOPOAOM MPOBOAATCA Ha YCTaHOBKaXx
ALPHA. OoHaKo He TaK-TO MPOCTO «yAep>KaTb» aHTUBELLECTBO N COXPaHUTbL ero B
HEerNnPMKOCHOBEHHOCTW B HaLLEM MUpe.

Jeno B TOM, 4TO OaXke ec/qn aHTUBogopoL co3naetca B LLEPHe B BakyyMHOM
MPOCTPAHCTBE, TEM HE MEHEE, HOBOPOXKOEHHbIE aHTNYACTULbI OKPY>XEHbI BpaKAebHbIMN K
HUM OBOMHUKaMW, NPU CONMPUKOCHOBEHUN C KOTOPbIMUA MTHOBEHHO YHMUYTOXAlOTCA -
«@HHUTMANpPYTCA». TaknMm obpa3om, aHTUBOLOPOA B HOPMaJibHbIX YCIOBUAX -
coeiHeHNEe KpanHe ya3BMMoe, 04HaKo yCcTaHOBKN ALPHA no3BonstoT NpoainTb CPOK



YXKWU3HW aHTUBeLeCTBa A0 OOHOWN AEeCATON CEKYHAbl - OTpe3kKa BPeMEHMU, BMoJHe
[OCTATOYHOro AJ1st Toro, 4Tobbl ero n3y4ntb. Cpean Toicay chabprKoOBaHHbIX B
nabopaTopHbIX YC/IOBMSAX aTOMOB aHTUBOAOPOAA, (PU3NKM CMOrM NPUCTanbHO HabnoaaTh
nosegeHne TpUALATA BOCbMU.
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Dxeddpn XaHrct HabnogaeT 3a SKCNEPUMEHTOM (©; CERN)

«Mbl He 3HaeM MpPUYnH, NO KOTOPLIM NMpUpoLa OTKa3aslacb OT aHTMBeLLeCcTBa. Ho Tem
bonee HeBepOATHO 0CO3HATb, 4TO YCTaHOBKU ALPHA coaep>XaT HenTpasbHble U
cTabuibHble aTOMbl aHTUBOAOPOAA», - 06bACHUA Pu3nk Oxxeddpn XaHrcT n3
YHuBepcuTeTa Opxyca, paboTaloLlwnii Ha SIKCNEepUMeEHTE. - «I9TO BO3HArpa>kaeHune 3a Haluu
TPYAbl, KOTOPOE BOOXHOBJIAET HAaC NPOAO/HKaTb UCCNENOBaHNA N HENEerknunm nyThb K
PacKpbITUIO 3arafoK aHTUBELLEeCTBa».

B pamMmkax nporpamMmbl MO N3YYEHUIO aHTUMaTEPUN elle 0Ha dKCNnepMMeHTaslibHada
ycTaHoBKa B LLIEPHe, ASACUSA, HeaBHO MO3BOJINA HAWTW HOBbLIN MeTOA CO34aHMSA
aHTu4yacTuu, obnagamwmx 6o0nee BbICOKON YCTONYMBOCTHIO M CPOKOM XKU3HW.
MoapobHOCTU hU3NKM N310XKaT B CTaTbe, KoTopasa byneT onybnmkoBaHa B Hay4YHOM
XypHane Physical Review Letters. «Tenepb Mbl 0bnagaem oBymsa cnocobamm cos3gaHuns um
COXpaHeHMsa aHTUBOAOPOAA, TaK YTO aHTUBELLECTBY OT HacC He CKPbITbCA», - HafeeTCH
fcyHopu AMa3aku, cneunannct ANOHCKOro uccienosatenbckoro ueHTpa RIKEN n
coTpyaHuK akcnepmumeHTa ASACUSA. - «KOHEYHO, K TalHe aHTuBellecTBa NPeacTonT eLle
OONrNN NyTb, HO Mbl Padbl Y>XKe TOMyY, 4TO pa3paboTaHHbIN MeToh PYyHKLNOHNPYET».

Co cBoel cTopoHbIl, anpekTop LLEPHa Ponbg Outep Xonep Tak>Xe He CKpbiBaeT pagocTu.
Mo ero cnosam, pe3yibTaTbl 3KCMNEPUMEHTOB OTKPbLIBAIOT HOBblE NEePCrNeKTUBbI B NU3y4eHUn
aHTUBeLleCcTBa 1 ero Npupoabl - O4HOW U3 NMPUOPUTETHLIX Chep EBponenckomn
nabopaTtopun No S4epHbIM UCCIeL0BaAHUSAM.

He Hy>XHO AyMaTb, YTO aHTMBELLECTBO - abCTpakTHOE NOHATME, NOSIE3HOE NNLb AN
06bACHEeHUA Pn3nyecknx 3akoHoB. Ero nccneposaHusa B LLEPHe B 6yayuiem nossonaTt
HaWTW aHTUYacTMLaM HoBble 06/1aCT NPUMEHEeHNs, HENOCPeACTBEHHO KacatoLlmecs
yesioBeka. Ecnm y)xe cenyvac no3anUTPOHbI NCMNOJIb3YIOTCA B METOA4E KOMMbIOTEPHOWN
TOMOrpaumn B KJIIMHUKaX, TO, BO3MOXXHO, O4HNM MNpPeKpacHbIM LHEM peasibHOCTbIO CTaHeT
NMPUMEHEeHNe aHTUNPOTOHOB B 6opbbe C pakoBbIMU KsieTKaMu. MpoBeaeHHbIE B 3TOW
obnacTu nccnenoBaHMa y>xe AoKasaan, YTO aHTUMPOTOHLI B YeTbipe pa3a ahdeKTuBHee
MPOTOHOB pa3pyLlatoT 3/10Ka4YeCTBEHHbIE KJIEeTKW.



P W sOul:
B N'onnmueyae c aHTMBewWwecTBOM obpallanncb IErKOMbIC/IEHHO, 1 BCE HanyTau...
(membrana.ru)
AHTUYACTUNLbI - 3epKajlbHOE OTPaX>KeHune 4YacTul, N3BeCTHbIX HaM. Euwe lMonb Aupak
npeanosioXun, 4To oHW MoryT 06pa3oBbiBaTb aHTUBELLECTBO, @ 3HAYUT, aHTUCYLLLeCTBa U
aHTUMUPbl. OAHAKO Mbl He cMorau Bbl CyllecTBOBaTb B aHTUIaslakTUKaXxX: CTYNU Mbl HOFOMN
Ha aHTUNAHETY, Mbl Obl NCYHE3/M, KaK NCYE3al0T aTOMbl aHTUBOAOPOAA MPU NEPBOM XKe
KOHTaKTe C 3eMHbIM BelecTBOM. / BCe )Ke He HaJo AyMaTb, YTO aHTUBELLECTBO CMOCObHO
pa3sMHOXNTbCA B LUEPHe 1 nornotuntb Hawy BceneHHyto. KOMY TO NOKa>XyTCs CMeLHbIMN
nonobHble NpeapacCcynku, 0OHAKO rMocsie NosBNeHUs poMmaHa [3Ha bpayHa «AHrenbl n
deMoHbI» hn3nkam NpuLLIIOCh OTBEYaTb Ha MHOXXEeCTBO BOMPOCOB. Bnpoyem, oHM yMmeno
BOCMOJ1b30BaJINCb CEHCaumMen, 4TOObl pacCTaBUTb TOYKU HAL « i ».

HeT, aHTMBELECTBO HEBO3MOXXHO YKPaCcTb M3 NabopaTopum - OHO Cpasy »Ke UCHE3HET npu
KOHTaKTe C 06bl4HbIM BELLECTBOM, €C/IN TOJIbKO BMECTEe C aHTMBOLOPOAOM He BbIHECTU BCe
YCTaHOBKU A1 €F0 XPaHEHUS U NPON3BOACTBA. MarHUTHbIE JIOBYLLKW, CBEPXMOLLIHbIE
MarHUTbl U YCTAHOBKN CUCTEMbl OXJ1aXKAEHNS NPEBbLILLAOT MO BECY HECKOJIbKO TOHH U
No3BosOT ybepeyb 0AHY CTOTbICSAYHYIO FpaMMa aHTuBellecTBa. CTOUT K nrpa ceey?

Mo TeM e NpuYnHaM, HEBO3MOXXHO caenaTb bomby 13 aHTMBELECTBa: A9 CO34aHUSA
HeobXxoOMMOro Koam4yecTBa aHTUYaCTUL, - OKON10 1 rpamMMa - NnoHagobunock 6bl NPUMEpPHO
2 Mmunnunappa net. Takas 6omba obnagana 66l cnnon «obbi4YHOM» aTOMHOW. ECnm Obl
3/10yMbIWIEHHUKAM y[asioCh YKPACTb BCO aHTUMaTeputo, Korga nmbo nponssBeneHHyo B
LLEPHe, n "cBecTun" ee c BewWeCTBOM, 3Heprmu, obpa3oBaHHON NPU CAMOYHUYTOXXEHUN
4acTul, XBaTUNO Bbl Ha MUTAaHNE SNEKTPUYECKON NaMMOYKN B TEYEHNE HECKONBbKNUX MUHYT.

TeMm, KTO Xo4eT noaHTasnpoBaTb, Npepnaraem 6osee AOCTOBEPHbI BapuaHT. MNoka ewe
TaK U He O0Ka3aHOo, He 0CTaNoCh JIN CFYCTKOB aHTUBELECTBaA B Aa/IeKMX FraNakTUKax u He
obpa3yloT 1m oHn roe-HMbyab HEBUANMYIO HaM aHTU-BceneHHyto, B KOTOPOW XUBYT 1
nccnenyoT npounseeeHHble B 1abopaTopHbIX YCAOBUSAX «4aCTULLbI» aHTU-DU3UKMN.

NonpobHo 06 OTKPbLITMK Ha yCTaHOBKe ALPHA

OT pegakumn: MesioMaHaM npusaTHO byaeT y3HaTbk, YTO crieunasncTbl, paboTarLwme B
LIEPHe Ha skcniepumeHTe ATLAS, B cBO6O4HOE BPEMS COYUNHSAIOT U UCTMOJIHAIOT
MYy3blKaJlbHbl€ MPON3BEAEHUNSA. bInXKe NMO3HaAKOMUTBCA C X TBOPYECTBOM MOXKHO Ha CanTe
atlas-music-resonance.web.cern.ch.

LLEPH
CERN
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eBponemnckas nabopaTopums No aaepHbIM UCCAeJ0BaHUAM
aHTUBELWIEeCTBO
CTtaTbu no Teme
B noroHe 3a aHTUBELLECTBOM
EPH pa3roHdaeT yckopuTesab apoHOB
LLEPH Bo3BpalllaeT BeLLeCTBO K HavYaay Havan?
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