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BO30H XUITCA - BJE®, ITIPOJIJIEBAIOIINN ATOHUIO
CTAHJIAPTHOM MOJIEJIN ®U3UKA

CranpmaptHass Mojenb (U3MKH CO3/laHa Ha OCHOBE (U3MKO-xuMHuueckux 3akoHOB (Kymona,
Herotona, MakcBesia u Jip.), BBIBEJEHHBIX IIyTEM MaTeéMaTH4YE€CKOW MHTEpIpETaluell THIoTe3 CIeICTBUN
SBJICHUN €CTECTBO3HAHUA, KOTOPbIE IOATBEPKACHBI HMHCTPYMEHTAIbHBIMU M3MepeHHAMH. OpHaxo
IIPUYMHBl SIBJICHUM €CTECTBO3HAHMSA HAXOAATCA 3a IpEeAeiaMd HWHCTPYMEHTAJIBHBIX WM3MEPEHUH, M HX
MOJKET OTKPBITh TOJbKO KPEaTHBHOE MBIIUIEHUE, UCIOJIb3YIOUIee IMIIOTETUYECKUE 3aKOHbI (PU3UKU Kak
OKHa I IPOHMKHOBEHMs B TOHKUN MHp. [ MIoTeTnyeckne 3aKkOHbI HE 1AlOT BO3MOYKHOCTU IIPOHUKHYTH B
TOHKHIA MHUp NPHUYUH, a TOTOMY OOBSICHEHHE Ha MX OCHOBE CTPOCHUS SIEpP aTOMOB M BCEX BUIOB MOJECH
SBIISIIOTCS JIOKHBIMH. Y CKOPUTEIH-KOJUTAWIephl Jal0T MTHOBEHHYIO HH(POPMALIUIO 00 SHEPTHUAX OCKOJIKOB
CTOJIKHYBILUXCS SIJIEpP aTOMOB, YTO HE JAaeT BO3MOXXHOCTU IPOHUKHYTHh B TOHKMHM Mup npuuuH. Ilonarue
TEPMOSIZICPHBIA CUHTE3 IPOTUBOPEUUT ocHosHoMm) 3akony Bcenennoti: BHYTPEHHSASA SHEPTUSA BCEX
SAEP CTOMOB, WX BHEIIHMU OJUAMETP M TIEPUOJbI LMKJIMYECKUX KOJEBAHUIA
ATPMHOB OCTAIOTCS BEJIMUMHOM ITOCTOSHHOW HE3ABHUCHMMO OT CKOPOCTH
JABWXKXEHNA ATOMOB 1 MOHOB B D®UPE. DHeprusi HOHOB B YCKOpPUTENE SIBJISETCS BEIUYMHOU
IIOCTOSIHHOM. YBEIMYMBAETCS TOJIBKO MX KHHETHUYECKAs JHEPrus, KOTOpas HE BIMSACT Ha IOBBILICHHE
TEMIIEPATYPbI (SHEPTUN).

N30pITOuHOE (PUHAHCHPOBAHHE TOCYJapCTBAMH (DYHIAMEHTAIBHBIX HAyK MOPOIWIO apPMHIO
«CTICIIHAIMUCTOB-YCKOPUTEIBIIIUKOBY, KOTOphie Oojyiee 60 JeT J0Ka3bIBAIOT CBOIO «HEOOXOIUMOCTH)»
9K30TUYECKUMHU «OTKPBITHSIMI» HECYIIECTBYIOIMX HOBBIX YacTHI], aTOMOB M Tmosieil. Bor u celiuac
«oTKpbIn  bo3oH Xurrcay, TEOPETHMYECKMM HCTOKOM KOTOPOIO SIBJIE€TCS OIIMOOYHAs Teopus
OTHOCUTEJIbHOCTH OHHIITeHHa, runoreTnueckuil 3akoH Kyrnona u mpencraBieHue o0 3IEKTPUYECKOM
3apsiie, KaK BEYHOM MCTOYHHMKE SHEPruM (3apsibl CO3JAl0T JHEPreTHYecKoe IoJie, IBIIKYIEecs OT
3apsIoB CO  CKOPOCTBIO CBETa). 3apsAfpl 4YepHnaroT »HHEPrul0 u3 3hupa U TeHEepUPYIOT MO
(atrisov.narod.ru).

S yBepeH, uTO B cpeiie YUEHbIX, cOOpaBIIMXCS B OONBIIOM 3ajie IITad-KBapTUpbl EBponeiickoii
opranmzanuu 1o saepusiM uccinenoBanusiMm CERN (Conseil Europpen nour Recherche Nucleaire),
OOJBIITMHCTBO HE TMOBEPUIIO B «OTKPBHITHE 0030HA XHUITCa», OAHAKO BO criaceHne CTaHIapTHOM MoOJenH,
OHM aruIOMPOBAIIM MTPOBO3TIIALIIEHHUIO OJeda.

[Tpodeccop Paduona [xanortH, rnasa koutabopaunn ATLAS — rpynmnsl yueHbIX, paOOTaroIMX
Ha OJIHOM U3 JIeTeKTOpoB boibiioro agpoHHoro kosuiaiaepa, oobssuia, 4ro 4 utoist 2012 roga «OTKpHIT
06030H Xurrca». DKCIEPUMEHT 3aKII0yascs B TOM, YTOObI B MOMEHT CTOJKHOBEHHS BCTPEYHBIX MOHOB,
pa3oTHaHHBIX /10 CBETOBBIX CKOPOCTEH, OT NMPOTOHOB (IIOYEMYy HE OT HEHTPOHOB?) OTIENUTH OT HHX
«IPUIMNIIUX K HUM 0030HBI Xurrca». oHbl YCKOPSIIOTCS B KOJUIAlepe 10 CBETOBBIX CKOpPOCTEW, MpuU
STOM BHYTPEHHSISI SHEPTUsI BCEX siIep aTOMOB, MX BHEIIHUHN JUAMETP U MEPUOAbl HIMKINYECKUX KoJeOaHnun
aTPUHOB OCTAIOTCS BEIMYMHOM IMOCTOSHHOM HE3aBHUCHUMO OT CKOPOCTH JIB)KEHUS aTOMOB M HMOHOM B
s¢upe. BceTpeunble NOTOKM HMOHOB 3apaHee OMNPENEIsIOT TOYKY CTOJKHOBEHUS W PAaCUUTHIBAIOT
HEOO0X0/MMOE KOJIMYECTBO HEUTPOHOB, KOTOpPOE OHHM JIOJDKHBI CO3/aTh B pE3ylbTaTe B3aWMHOTO
CTOJIKHOBEHHS NPH CUHTE3€ U3 3pHUpa HEUTPOHOB. [ 3TOro KakIplid MOH CUHTE3UPYET AOMOTHUTEIHHO
U3 TPAaBUTOHOB ApuUmMucyl. B MOMEHT CTOJIKHOBEHHUSI HOHOB pa3Mephl paJinycoB OMJITOHOB HE U3MEHSIOTCH,
a BHYTpU SI€p MOHOB BO3HMKAE€T CUJIOBOE HAIIpsSDKEHME, IOJ JEHCTBHEM KOTOPOTO 6UCHIpbl HOBBIX
SIPUTHCOB CHUHTE3UPYIOT U3 3upa HEUTpoHBl. Ecnu kuHeTHueckas sHEprusi HeIOCTaTOvHa JUIsl CHHTE3a
cepuil MOJHOrO MOHA, TO CHHTE3UpyroTcs Oyaymue (GoToHbl. HoBble HEHTPOHBI 3aXBaThIBAIOTCS SAPAMU
BCTPEUHBIX HOHOB U MPHUBOJIAT UX K PAJIMOAKTUBHOMY pacraay. B 3TOT MOMEHT MOKeT BO3HUKHYTH JH000€
M3JIY9eHHUE , KOTOPOE OMPENesaeTCs N30BITOYHOM KHHETHIECKON IHEPTHEl HOHOB.



Ho nans uHTepmperanuu SKCHEpUMEHTa HEOOXOJMMO OBLJIO MpPEABAPUTEIBHO YCTAaHOBHUTH BUJL
CBEUEHHs, KOTOpoe co3maercs OozoHamu Xwurrca. UYto 31o? doToHB Oonbinon sHeprum??? A Kak
CUHTE3UPYIOTCS (POTOHBI?

Jlns uccnepoBareneil CTOIKHOBEHUI HOHOB B KoJUlaiiiepe ciiejoBajio Obl 3HAaTh, YTO MPOUCXOIHUT C
MOHAMHM TIPU HAKauyKe MM SHEPruH, a 3aTeM, KaK BO3HUKAIOT (POTOHBI IPU CTOJKHOBEHUU. Y TBEpPXKJICHUE,
YTO KpacHBIC JIMHUHM — Clie OT (DOTOHOB, a JKEJIThIe — ciIe] OT 0030HOB XHrrca — 3To (aHTa3us aBTOPOB
JIOKJIaja.

Eciu Ob1 6030H Xurrca CymiecTBoBall, TO €r0 MOXKHO OBUIO OBI 3aperuCTPUPOBATHL B MpOIEcCe
AHHUTHISIUK TTO3UTPOHUs. HO mpH aHHUTWIALMU TO3UTPOHHS HM B OAHOHM JabopaTopuu mupa 0030H
Xurrca He perucTpUPOBAIIH.

[Tpouecchl CTONKHOBEHHMsI MOHOB B KOJUIaiiiepe aBTOp MOXKET OIucaTh MOApoOHO (caift
atrisov.narod.ru), omqHako GyHIaMEHTAIBHON HayKe 3TO HMYETO HE JAacCT.

OTtkpsiTHE «0030Ha XHUITCa» — 3TO CTPACTHOE KEIAHHUE YUEHBIX KOJUIAWIepIIMKOB—PEaKTOPIINKOB
COXPAHUTb I'PAHTHI TOCYIapPCTB 0 COOCTBEHHOM KOHUMHBI.

ABTOpBI CTaHIAPTHOW MOJeTu (HU3UKH OOBSBHIM, YTO BCE BENIECTBO COCTOMT u3 12
«hyHIaMEHTAJIbHBIX YaCTHUI» (EPMOHOB: HIECTh JIEITOHOB, MIECTh KBAapKOB Ja eme S5 0030HOB —
IIEPEHOCUYUKOB B3auMojelcTBUsA. PeanbHOCTs ATpHUCHON (U3MKM IOKa3ajla, 4To abCONIIOTHO BCE BO
BcenenHoll coCcTOMT M3 JIBYX JJIEMEHTapHBIX YAaCTUYEK: MArHUTHOTO U D3JIEKTPUYECKOIO ampucukos.
KBapkoB B mpupoje He cyuiecTByeT. V3 1enToHOB B MPUPOAEC UMEETCS TOIBKO 3JIEKTPOH U 3IIEKTPOHHOE
HEUTPUHO, a U3 O030HOB — TOJBKO (oTOoH. Kaxkias U3 3TUX TpeX YacTUIl UMEET CII0KHYIO BHYTPEHHIOIO
CTPYKTYpy. B KaxkIo#l M3 HUX aTPUCHKHU MYJIbCUPYIOT CO CTPOrO 3aJaHHON YacTOTOW, CEpUU KBAHTOHOB
YacTUIl COBEPIIAIOT ILUKINYECKHEe KoJjebaHus co cBoeil coOcTBeHHO# uacTtoToil. bozon Xwurrca — 3To
XMMepa TOCIOAWHA XUITCa, KOTOpas 3aapKaHeHa IOXHpATEeNsIMH TPAHTOB I MPOIJICHHS aroHWU
CTaHJIapTHOU MOJIEIIH.

CrnenyeTr NOBTOPHUTH, UTO Macca — 3TO HE COCTOSIHUE BEILECTBA, @ PE3YJIbTAT CUJIOBOIO JNEHCTBUS
CTOPOHHHMX TPAaBHTOHOB Ha CHUHTE3MpPYEMbIE TEIOM COOCTBEHHBIE TPaBUTOHBL. Ecim Tenmo He Oyxmer
CHUHTE3MPOBaTh COOCTBEHHBIE IPABUTOHBI, TO U CTOPOHHEE I'PAaBUTALIMOHHOE 110JI€ HAa HETO JIeHCTBOBATh HE
Oyznet (eBuTanus).

Hano >xe OblI0 TEOpEeTHKaM U SKCIIEPUMEHTATOPAM TaK JOJTO IyMaTh, YTOOBI MPUIyMaTh MHUMBIE
KBapKH, JIENTOHBI, 0030HBI, YCKOPUTENU-KOMIAWAEPhl M TEPMOSIEPHBIE PEAKTOPHI, KOTOPHIE OTKPHUIU
JOCTYI K HEOTPAaHMYESHHBIM I'PaHTaM TOCYapCTB.

Ha nepBom stame aBrop momyudmn oT bora oTkpeitme TOHKOro Mmpa. Ha BTopom srtanme bor
MOHY)KIAaeT MeHs paboTaTh JJIS MOJNyYeHHUS OTKPBITHHA CHUCTEM MBIIUICHUS W BHYTPEHHETO YIPaBJICHUS
o6uoBugamu. PaboTsl Bliepein 0u€Hb MHOTO: HEOOXOAUMO YTOUHSITh U KOPPEKTUPOBATh ATPUCHYIO PU3UKY
U OJHOBPEMEHHO OTKPBIBaTh CHUCTEMY MaMSTH BCEro CYIIETo, a TAaKKEe CHCTEMY YIpaBlieHUs OUOBHUIOB,
pacTeHuil, BUPYCOB.

TepmuHubl

ATpPHCHK - OJIHA W3 ITOJIOBUH aTpHUca, MPOSBIAIONIAsS MAarHUTHBIC WM JJICKTPHUSCKHUE CBOWMCTBA.
Brone arpucuka MoryT (hOpMHpPOBATHCS YIDIOTHEHUS — H30CTPaThl, KOJIMYECTBO KOTOPBIX OMPEICIIICeTCS
BHYTPEHHMMH U BHEITHNMH YCJIOBHAMH. J]TMHA aTprchka MoxkeT m3MeHaThest oT 10 o 10710

BuaTon - Habop pPEeHKHUCOB B BHJIC KOJIBIIA, SIBIISIFOIIMXCS TPOJIODKEHUEM BUCTP HAPY)KHBIX Cepuid
SIPUTHCA.

Buctpa — coctaBHas HejenuMmash YacTHUIlA CHUCTEM YIPABICHUS M TMaMATH MaTePHUATbHBIX U
JlyXOBHBIX 00EKTOB, IMEIOIIAsl SHEPTHIO PABHYIO SHEPTHH KBAaHTY jeiicTBus. Buctpa coctout u3 1,84:10%
cepuii, B KaXIyro n3 KoTophlx BXoauT 1,8410% xpanTono. Kpaiinue cepum BHCTp BBIXOAT M3 MOJIOCA
oz yriom 12°00°".



SlputHc — cucTema YNpaBieHUs MEPEMEIIECHUIMH CEpUM aTPUHOB MYJIbCHAA MO 3aMKHYTHIM
TPaeKTOpHUsM, KoTopass cocTouT u3 3600 BHCTp, OObEAMHEHHBIX TOMAPHO B OWBUCTPHI, @ OWUBUCTPHI
OObEIMHEHBI MMOMAPHO B TUBUCTPHI. SIPUTHUC, COCTOSIINI U3 KOPEHHBIX BUCTp, MPEACTABIAET cO00Ml TUCK,
CepUU KOTPOTrO HAIMpaBJIEHbI OT MOJIOCA, KOJIEOMIOTCS B MPOTUBOGA3e U YCTAHABIMBAIOT CHIIOBYIO CBS3b
Mexay coboii. Tommmua cepuii sputnca mopsaxka 108w, Sputmc cuHTesmpyer cepum, KoTOpbIe
HaIlpaBJIEHbl B IMAMETPAIILHO MPOTUBOIOJIOKHOM HAIPaBICHUU CEPUSM SIPUTHUCA, CO3/1aBast MTapajesibHbIN
TIACK — 1a0Y.
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