OMTBIION

10i ATDORKI onnauézbep

DOHHBIA KOLIAHT

ra3ag K COTBOPEHI Mipa



Y10 3TO Takoe?

Bonblon aaApPOHHbLIU
konnangep (BAK) -
YyCKOpUTESb NMPOTOHOB,
Ha
TeppuTopum
, He nmeet
aHarnoroB B Mupe.

JTa KonbLieBasgs KOHCTPYKLUA
NPOTAXKEHHOCTbIO
COOpYyXeHa Ha

, B KOTOPOM
YCTaHOBJIEH YCKOPUTESb
3apsXKeHHbIX YacTuu, B Buge
FMraHTCKOM Tpyobl.




PacwudpoBka HazBaHuUA.
BAK

bonbwumMm BAK Ha3BaH n3-3a CBOMX pa3MepoB: ANUHA
OCHOBHOrO Konbua yckoputens coctasnsetT 26 659 w;

AOPOHHLIM — U3-3a TOroO, YTO OH YCKOpPSIeT aApPOHbI, TO
€CTb 4YacCTULlbl, COCTOALLUE U3 KBAPKOB;

Konnangepowm (aHrn. collide — ctankuBatbcsl) — n3-3a
TOro, YTO MYyYK/N YacTUL, YCKOPSAIOTCA B
NPOTMBOMNOSIOXKHbLIX HaNpaBfieHUAX U CTasIKNBaKTCH B
cneyuanbHbIX MecTax.




e B BAK c nomouwibio 120 MOLWHbIX 3fIEKTPOMAarHUToB
npeanonaraeTcs pa3orHaTtb A0 OyIU3KOU K CBETOBOM
ckopocTtu (99,9%) BCcTpeyHble Ny4YKU MPOTOHOB.

e TbicAuYM pgaTunkoB 6yayT chMkCcMpoBaTb MOMEHTDI

CTONMKHOBEHMUSA, YTO NO3BOSIUT UCCNeaoBaTeNsAM
rnyo>xe NMPOHMUKHYTb B TaMHbl MaTepum .




CtonkHOBeHUSA
AByX npotoHoB B BAK.



aApPpOHHOro
Konnavaepa.

y3HaTb, KaK YCTPOEeHa
MaTepus.

OGHapyXxuTb cneabl
CcyLlecTBOBaHUA
0030Ha Xurrca unm, Kak
eLle Ha3bIBaloT,
"yactuubl bora” -

rmnoTeTuyYecKkou
yacTuvubl, OTBeYyarlLlleun
3a maccy
3rieMeHTapHbIX YacTul.




YyeHble HaMepeHbl NPOoBepPUTL psaa Teopun o co3gaHmm Mupa -
TeopMIo “cynepcumMmmMmeTpumn”, "XMrrcoBCKMM MexaHu3m", Tak

Ha3blBaeMble "3K3oTu4yeckue" Teopum.

N3yunTb camble TAXenble Ton-KkBapku U NpoBecTuU
CTONMKHOBEHMUSA siAep CBUHLLA, B pe3ysibTaTe KOTOPbIX
oXugarT obpaszoBaHMA TemMrniepaTyp OKOJlo nonyTopa
TPUNNUOHOB rpagycoB, CcyLlecTBOBaBLUMX fNIULLb B CaAMOM

Havyane BceneHHOM.




KoopanHaTtop y4Yactuga
Poccun B NpoekTe,
3aMeCcTUTENb ANpPeEKTopa

HUNAD MIY Buktop
CaBpuH coobLun, 4To B

co3gaHuu u paspaboTke
BAK yyacTtsoBanu mHorue
POCCUNCKNE YYEHbIE U
NHXXEHEPLI, UHCTUTYThbI U
npeanpuaTus.

"B oOLLEen CrioXXHOCTU
aKTMBHO y4acTBOBanu B
npoekte /00 pn3nKoB n3
Poccun, a Takke 12
MHCTUTYTOB.




HeKkoTopble y4yeHble CYHMTAIOT, YTO
BAK MoxeT npuBecTu K co3gaHuio

BnusaHue rpaButauuu
3eMJiM Ha TPaeKTopuUIo
BPEMEeHHOro npocTpaHcTBa
He3Ha4YuTesnibHO, OA4HaKo
MolwHaa 3Heprua bAKa
3aMKHeT BpeMs B KOnbLO.

CornacHo 3Tou runorese,
BO BpemA ucnbitaHnn bAKa

BbICBOOOXAEHHAas 3Heprusa
OyaeT CKOHLUEeHTpUpoBaHa
Ha cybaToOMHOM 4yacTuue, B
pe3ynbrate 4ero
npounsongeTr U3MeHeHue
TKaHeun BceneHHou —
COYeTaHus NPOCTPaAHCTBA U
BPEMEHM.




Pe3ynbrar

"B pes3ynkrate NpOTOH-NPOTOHHbIX
ctonkHoBeHu B bBAKe, OyayT BO3HMKATL
TaK Ha3blBaeMble "4epPBOTOYNHbLI" UNK
"KpoToBblE€ HOPLI", MO KOTOPbIM Ha
MWUKPOYPOBHE Ha MalieHbK1ne pacCcToaHuS,

Ha KOPOTKME OTPE3KN BPEMEHU CMOTYT
nepemMeLllatbcs YacTtuubl”.




[leTeKTOopbl N NpeaAyCKoOpUTenn
BAK.

TpaeKkTopust NPOTOHOB P (K
g TAXXenbIX MOHOB cBUHUA Pb)
CMS HauMHaeTCcH B NMMHENHbIX
yckopuTtensax (B TOYKax p u

Pb, cooTBeTCTBEHHO).

LHCb
ALICE &

B ATLAS
8

3aTemM YacTtuubl nonagarT B
OycTep NPOTOHHOro
CUHXpoTpoHa (PS), yepes
Hero — B NMPOTOHHbLIN

cynepcuHxpoTpoH (SPS) n,
HaKkoHeLl, HenocpeACTBEHHO
B TYHHenb BAK.




N3yyeHune Ton-KBapKoB

JTO CaMbiN TAXENbIU KBapK n, bornee Toro,
3TO camMasn TsKenas U3 OTKPbITbIX NMOKa
ANEMEHTAPHbIX YaCcTuUL|

Ero macca coctaBnsiet 171,4 £ 2,1 3B

OHU nHTepecyroT PN3NKOB He TONbLKO caMU No
cebe, HO U KaK «pabo4nn MHCTPYMEHT» ANnA
N3y4YeHUS XUITCOBCKOIro 6030Ha.




N3yyeHne pOTOH-aapPOHHbIX U

POTOH-(POTOHHbLIX . (
CTONKHOBEHUH (

[TPOTOHLI INIEKTPUYECKU 3apsAXKeHbl,
VALTPaAPENATUBUCTCKUN NMPOTOH NopoXxaaeT
00rnako NoYTu pearibHbIX (DOTOHOB, NETALLUX
psagom ¢ NnpoToHoM. [MToTok hboTOHOB
CTaHOBUTCH CUJNIbHEE B peXnmMe AaepHbIX
CTOJIKHOBEHUU, n3-3a 6onbLIOro

3rieKTpUYecKoro 3apsaga sapa. 3ty (poTOoHbI
MOFYT CTONIKHYTbLCA KaK CO BCTPEYHbIM
NMPOTOHOM, NOPOXAAA TUNNYHbIE (DOTOH-
aflpOHHLIE CTONIKHOBEHUS, TaK U Apyr C

OPYrom.




TexXHn4YecKue XxapakTepuCcTuKn

[Moa3eMHbIN 3an, B KOTOPOM
CMOHTUpoOBaH geteKkTop ATLAS

(okTa6pbL 2004 rona)




HetekTop ATLAS B npouecce
coopku (cbeBpans 2006 roaa)




OoTpeobJsieHne aHeprmm

Bo Bpems pabotbl Konnangepa GO0k
pacyeTHoe noTpebneHne aHePrumn i g
coctaBut 180 MBT.

[MpeononoxutenbHble 3Hepro3aTpartbl BCero
CERNa Ha 2009 rog c yyeTomMm paboTtaroLiero
konnavngepa — 1000 NBT-4, U3 KoTopbIX

700 FBT-4 npnaeTcsa Ha QOO YCKOpPUTENA.

TN 3Hepro3atpaTtbl — okorio 10 % oT cymmapHoro
roaoBOro aHepronotTpeodrieHusa KaHToHa JKeHeBa.
Cam CERN He npousBoauT 3Hepruio, nmes rnullib
pe3epBHble AN3eNbHble reHepaTopbl




HeKoHTpoOnNupyemblie

cou3nvyeckue npouecchbl
Bbicka3bIBAOTCSA ONaceHus:

1. MeeTCs BEPOSATHOCTb BbIXO4a NPOBOAUMBIX B
Konnamgepe aKCnepumMeHTOB U3-MoJ, KOHTPOIs U
pPa3BUTUSA LIEMHOW peakLumn, KoTopast TEOPETUYECKU

MOXET YHUYTOXNTb BCHO NAAHETY.
2. BO3MOXXHOCTb MOsABAEHNA B Konnanaepe
MWUKPOCKOMMNYECKUX YEPHbIX AbIP.




OOHAKO

Ob6L1aga Teopusd OTHOCUTENBHOCTU B BUAE,
npeasio)KeHHOM SOVHLLITEVIHOM, He AOMYyCKaeT
BO3HUKHOBEHUA MUKPOCKOMNYECKUX YEPHbIX ObIP B
konnangepe. OgHako oHW ByayT BO3HMKATb, ECIN
BEPHbI TEOPUN C OOMNONHUTENBbHbLIMW
NPOCTPAHCTBEHHBLIMU U3MEPEHUAMM.




YnpaBrneHne Konnangepom

TOHHbI CrnoXxHeunwero ooopyaoBaHus,
kKabeneun, npoBoAOB CKPbITbI OT rnNas.
TexXHUKOM ynpaBnAarT AUCTaHLMOHHO.
TorncTble 0eTOHHbIe NMUTbI NPeaoXpPaHAIT
LWAXTy OT YTe4YKU pagvauumm, Kotopas
TeopeTUu4eCKu BO3MOXHA.




Hapg npoekTom paboTtana:
ydeHunua 10 b knacca
CadrapssH MoHuka.

PykoBoguTens: yuntenb PuU3nku
byxapoBa [annHa AkoBnesHa.




[lporpammHoe obecneveHune.

Microsoft Power Point

Internet Explorer




1. KBaHTOBBLIN MUp:
www.inter-actions.org/quantumuniverse/qu2006

2. IkcnepumeHTbl Ha BAK:
http://lhc.web.cern.ch/lhc/LHC_Experiments.htm

3. bonbwoun agpoHHbIU Konnaupep. Chris
Llewellyn Smith in Scientific American, Vol. 283,
No. 1; pages 70-77; July 2000.




AZpec LLKOMb!

«CpeaHAana obLweobpasoBaTenbHas
wkona Ne19y.

[MoyToBbLIN agpec: 658839, AnTanckuu
Kpau, r. flpoBoe, kBaptan «B», gom 19.

KoHTakTHbIN TenedgoH: (38568) 3-15-10




