WHCTUTYT AQEPHOW U PAOUALMOHHOU ®UIUKU (UAPD)

OCHOBHbIE AOCTUXEHUA POAL-BHNNI®

WHCTUTYT AOEPHON U PAOUALMOHHON ®U3UKU (USAPD)

NAP® akTnBHO y4acTByeT B
MEeXOyHapOoAHbIX MporpaMmmax no
pa3paboTke NUHEWNHbIX ycKkopute-
newi Ans reHepaumm UHTEHCUBHbIX
My4KOB 3NEKTPOHOB U MPOTOHOB.

B cooTtBeTcTBUM C NPUHATON
Ha nepuog ¢ 2008 no 2011 ropg
cTparerven MOgepHU3auumm ycKo-
putenen B CERN nnaHupyetcs no-
CTPOUTb FNIMHEWHBLIN YCKOPUTENb
H-noHoB — Linac-4 kak HayanbHy
HM3KO3HEPreTUYHYI0 YacTb YCKOpU-
Tensa SPL. OcHoBY yckopsitoLLel cu-
cTembl yckopuTens H-moHoB obpa-
3ytoT TpyOkn apenda. Bo BHNNO®
B TECHOM coTpyaHu4ecTtse ¢ UTOD
co3pgaHa Tpybka gpevida ¢ kBagpy-
NOSTIbHOM (DOKYCUPYHOLLIEN JIMH30M
Ha MoCToAHHBIX SMCo, MarHuTax.
No cpaBHEHMIO C ariekTpomar-
HUTaMW MNOCTOSIHHbIE MarHuThI
MUMEIOT MEHbLUYI0 Maccy, B HUX OT-
CYyTCTBYIOT TOKOBeAyLUMe 4YacTu.
NapameTpbl TpyOKM C NPONETHOM
aneptypon & 20 mm: acdbdekTmB-
HbIn rpagneHT nonsa 51,5 Tn/wm,
cpegHekBagpaTtU4HOE OTKIOHEHue
MarHuTHom ocu meHee 30 MKM U1
repMeTUYHOCTb NOATBEPXKAEHDI
ncnbitaHnamm B CERN. Tpybka Ha
MOCTOSIHHbIX MarHUTax cocTaBuT
OCHOBY YCKOPSIOLLEN Cekunn Tuna
Alvarez B yckoputerne H-noHos.

B HacToswee BpemMs B Mmupe
OCTPO CTOAT BOMPOCHI NpeaoTepa-
LEeHNA TeppOPUCTUYECKNX aKTOB
MU CBA3AHHOIO C HUM YCUNEHUs
KOHTPOIS 3a HepacnpocTpaHe-
HMEeM Jenswuxca martepuarnos
(OM). B konnabopauum ¢ coTpya-
Hukamu JIAHJT (CLUA) B UAP®

Tpybka Opelicha

paspabotaH TpaHcrnopTabenbHbI
JIMNHEWHbIW PE30HAHCHbIN YCKO-
puTenb anekTpoHoB J1Y-8-2 ans
nccrnegoBaHuii MO OUCTAHLUOHHO-
My oBHapyxeHuto [IM, nepeBos-
MUMbIX B 3aKpbITbIX TPAHCMOPTHbIX
KOHTenHepax. J1Y-8-2 MOoXHO
ncnornb3oBaTb COBMECTHO ¢ °He
petektopamu (JIAHI) anst obHa-

P
MapameTtpbi J1Y-8-2 )

PYXXEHNA HEeCaHKLMOHMPOBAHHbIX
BNOXEHWUN 3a nperpagamun 0onb-
won TonwmHel. MeTtog ocHoBaH
Ha perucrpauuun 3anasgblBaloLmnx
HEWTPOHOB AerieHns, obpa3syto-
LWMXCHA B 9O0epHbIX Matepuanax
npv BO3OENCTBUMN Ha HUX KBAHTOB
TOPMO3HOTO U3MYyYEeHUsI C SHEpPru-
el Bbllle nopora AeneHus.

OnutenbHOCTb nMvnynbca ToKa

Cpep,H;m 9HEPrna yCKOpPEeHHbIX 3/IeKTPOHOB
Cpe,D,HﬂFl MOLUHOCTb Ny4Ka 3J1EKTPOHOB

YacTtoTa cnegoBaHus MMNynbCOB TOKa

8+0,5 MaB
1,5 kBT
1-6 MKc
50-800 Ny

Uznydarowuli Modyrib ycKkopumerns,
cobpaHHO20 Ha mpaHCcnopmMuUpPoO8OYHOU nnamagopme



2007

J1Y-8-2 narotosneH, CMOHTMPO-
BaH M YCMELLUHO NpoLlen «ropsymne»
UCMbITaHWS Ha NPOEKTHOM YPOBHE
CBY-moLwHocTw.

B CERN 3aBepLuaeTcsa nogroTos-
Ka K 3anycky 60mnbLIoro agpoHHOMo
konnangepa (BAK) — rnmobanbHoro
Hay4HOro mpoekTa koHua XX u Ha-
yana XXI| Beka, B KOTOPOM 3ageun-
CTBOBaHbI cBbiwe 400 dounanyeckmx
VHCTUTYTOB M NPOMbILLIIEHHOCTb
BCEX Pa3BUTbIX B HAyYHO-TEXHNYEC-
KOM OTHOLEeHUn cTpaH. BAK — ato
ycKOpUTernb, B KOTOPOM Mpw CTOr-
KHOBEHUW [BYX MYYKOB BbIOENAETCA
3HEeprus, B MUITIIMOHbI pa3 bornbLuas,
4YeM B eQUHUYHOM aKTe Tepmosiaep-
HOFO CUHTE3a, U YHUKalbHble Ade-
TEKTUPYIOLLME cucTeMbl, Bnarogaps
KOTOPbIM OU3NKN CMOTYT MPOHUK-
HYTb Tak rMyboKO BHYTPb MaTtepuu,
Kak Hukorga paHee. MAP® cospaet
OOVH U3 OeTEeKTOPOB — (POTOHHbIN
cnektpomeTp PHOS ansa getektmpy-
towen cuctembl ALICE (A Large lon
Collider Experiment). B 2007 rogy

12

3D-pacripedeneHue memnepamypbl 8 Mampuue
Kpucmaisnnoe Modysisi

B NnaHe pa3paboTku NporpamMmHOro
obecneyeHnsa cucTembl ynpaene-
HMs 1 cbopa AaHHbIX CNekTpomeTpa
PHOS:

— Ha ©0as3e nporpaMMHbIX
npogyktoB PVSS n CERN JCOP
Framework paspaboTaHa cucrema
MeaJIEHHOTO KOHTPOSSA CNIEKTPOME-
Tpa (DCS);

— npoBeaeHbl paboTbl MO UH-
TerpaumMm cuctembl MEANEeHHOro
KoHTpons aetektopa PHOS B DCS
cuctemy akcnepumeHTta ALICE;

[ns 3anycka u TectnpoBaHus
CUCTEMbI OXNaXOEHUSI CEeKTpoMe-
Tpa PHOS:

— NpoBefeH aHanua anropur-
MOB paboTbl KOMNPECCOPOB XOf0-
OUINbHOW MaluvHbl, pa3paboTaHo
nporpamMmmHoe obecrnevyeHne Bepx-
Hero ypoBHSI CCTEMbI KOHTPONSA U
yrnpaBrieHnst XOroAaWbHbIM arpe-
ratoMm M rmgpomoayrieM CUCTEMBI
OXNaXOeHUs;

— npoBefeHbl TECTOBbIE UC-
NbITAHUA CUCTEMbI OXJTaXOEHUS

e

Cc paboyum TensioHocuTeNem u
ee nogknwyveHne Kk moaynto 1
C Lenbio AOCTWXKEHUS B MaTpuue
KpucTannoB mogynsa temnepa-
Typbl —25°C.

Ob6ecneveH HenpepbIBHbIN pe-
XM paboTbl Mmoayns 1 B TeyeHue
4,5 mecsaua npu pabouen temne-
patype B Martpuue KpucTarnsos
—20°C BO BpeMs ero KanubpoBKu
Ha KOCMUYECKUX JTy4ax.

[ns cOopOYHO-MOHTaXHbIX pa-
60T mogynen 2 u 3:

— B LUEPH poctaBneHbl me-
XaHWYecKne CTPYyKTypbl MOgyrewn,
n3rotoBrneHHole B NAPD;

— rpou3BedeHa KOHTPOrbHas
cbopKa arnemMeHTOB MexXaHN4YeCKOM
CTPYKTYpbl MOAyJiel, CUMNOBbIE
3MEMEHTbI KOHCTPYKUMW UCMbITa-
Hbl HA MEXaHW4YECKY MPOYHOCTb,
TpybonpoBOAbl CUCTEMbI OXFax-
OEHNS — Ha repMETUYHOCTb;

— BeOeTcs ModnemMeHTHas

cbopka 1 TeCTMPOBaHNE KaHamnos
[AETEKTMPOBaHMS.
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TeMHepamypHoe riosie 8 Mampuue Kpucmarsiios 800/1b
rnoeepxHocmu 00H020 Oamyuka memrnepamypbl

CobpaHHbie Ha base Kpucmarsios eosibghpamama ceUHYa
KaHasbl demekmuposaHusi

UHCTUTYT AOEPHOU U PAOWALIMOHHOWU ®UIUKU (UAPD)



WHCTUTYT AQEPHOW U PAOUALMOHHOU ®UIUKU (UAPD)

B TteueHnue psapa net B NAPD
BeOyTCA pacyeTHblE N 3Kcnepu-
MeHTarbHble paboTbl Mo nNpobne-
Me CIOXEHUSA U3NYyYeHUs1 MHOro-
KaHanbHOro peaktopa-nasepa B
€AVHbIN CBETOBOW Jyd BbICOKOIo
onTu4yeckoro kadectea. Mccne-
nosanus B 2007 r. npoBoAUIUCH
Ha nasepHbIx ycTtaHoBkax JIM-8
n JIYHA-2M, pabGoTtarowmnx co-
BMECTHO ¢ peaktopamun BUTP n
BUP-2M. B akcnepumMmeHTax Ha
moayrne JIM-8 nonyyeHa HU3KOMO-
poroBasi reHepauus Ha OBYX Oau-
HapHbIX, @ Takke ABYX U YETbIpex
nocnegoBaTtenbHO 0ObEeAMHEHHbIX
nasepHbIX kaHanax. 9ddeKkTuB-

12000 §
T | E
LRl
LIRS
[Slilm

T -

i

OCHOBHbIE AOCTUXEHUA POAL-BHNNI®

HOCTb reHepaLuuMn Ha ANvHe BOSHbI
1,73 mkm gnsa cmecn Ne-Ar-Xe
(200:200:1) coctaBuna 0,7 %. Ha
nasepHomn yctaHoske JTYHA-2M
nonyyeHbl 6nmn3kue K npegernbHbIM
3Ha4YeHMSM 3HEpPrns 1 MOLLHOCTb
reHepaumm gByx NocrnegoBaTesibHO
N OByX napannenbHo obbeauHeH-
HbIX NTa3epHbIX KaHanoB.
PaspabotaHa ycTtaHoBKka ansi
CUHTE3a MeTanrocogepKawmx
coeauHerun dynnepeHa C,, (nm-
TMeBbI umnnanTep). CoBMECTHO
¢ NHctutyTOoM MeTannoopraHuye-
ckon xumun PAH um. . A. Pasysa-
eBa CUHTe3npoBaHbl 06pasubl
9K30- ¥ 3HAOMETanNnogynnepeHos,

lNocnedosamernbHoe 06beduHeHUe 08yX /1a3ePHbIX
KaHaroe Ha ycmaHoske JIYHA-2M: umnyrnsc peakmopa
BUP-2M (1); oOuHapHbIU nia3epHbili kaHan (2);
dsoliHol KaHas (3); pacdemHasi MOWHOCMb 2eHepayuu
080LiH020 KaHana 01 KoaghguyueHma ompaxxeHusi
nosopomHsbix 3epkan 100 % (4)
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lNapannensHoe o6beduHeHUe 08yX Nla3epHbIX KaHao8 Ha
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ycmaHoske JIYHA-2M: umnyrnsc peakmopa BUP-2M (1);

00UHapHbIU nasepHbili kKaHas (2); deoliHol KkaHas (3)

repMaHun- n xernesocogepxaiume
HaHOTPYybku. HaHomaTtepuansl
(yrnepogHble HaHOCTPYKTYpbl) U
HaHOTEXHOMNorMn (MorneKynsapHoe
HacrnauBaHue, TEXHONOMUS pas-
pabotaHa B CaHkT-lNeTepbyprckom
rocygapCTtBEHHOM TEXHUYECKOM
YHUBEPCUTETE) UCMONb3OBaHbI
Onsa nony4vyeHnsi o6bLEeMHO U Mo-
BEPXHOCTHO MOAMPULNPOBAHHBIX
NornMMepoB C MOBbILUEHHbIMU pa-
ONALUMOHHBIMU, MEXaHUYECKUMU U
TEPMUYECKUMW XapaKTEPUCTMKaAMMU
NSt NPUMEHEHNA B m3genusx,
TpelbyrLMX BbICOKOA CTOMKOCTU
1 6e30nacHOCTM B YCMOBUSX ONU-
TenbHOW 3KcnnyaTaunmn.

Kamepa On1s1 HanblIeHUs: U umMniaHmayuu



C saBneHvemMm OnHaMM4ecKoro

e — paspyLlieHua, Bbi3biIBaeMblM MOLL-
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CKUM BO3[ENCTBUEM Ha BELLECTBO,
CBsi3aHbl NpeferbHble BO3MOX-
HOCTU COBPEMEHHOWN TEXHUKU U
YHMKarnbHbIX HayYHbIX YCTAHOBOK:
OBLWNBKN KOCMMYECKOro kopabns
npu BO3AENCTBUN MUKPOMETEOPU-
TOB; NEPBOWN CTEHKN TepmMmosiaep-
HOro peakTopa; aKTUBHOW 30HbI
MMMYNbCHOIO SIAEPHOMO0 PeakTopa;
BHYTPEHHMX 3r1IEMEHTOB Cynep-
konnarngepa. O6wupHbIN 06beEM
pac4eTHO-TEOPETUYECKUX U IKCTE-
PUMEHTanbHbIX UCCNEAOBaHWUIA MNo-
kasan maclutabHo-MHBapuaHTHbIe
CBOICTBa NOBEAEHUS BeLLleCcTBa
B 9KCTpeMaribHbIX YCrOBUSAX Npwu
ckopocTu Beoga aHeprumn 102 Kic,
BPEMEHW CaMOOpraHnsaumm u rpa-
HMLAxX COXpaHeHus PyHKLMOHarb-
HbIXx cBoncTB t~10°—10"0c.
PesyneraThl nccnegosaHuii No3Bo-
NS0T NPOrHO3NpoBaTb NoBeAeHUE
HeunccneaoBaHHbIX MaTepuarnos B
3KCTpPeMarbHbIX YCIOBUSIX U KOM-
MbOTEPHBIM CMOCOBOM «KOHCTPYU-
poBaTb» CTOMKME K ONpeaeneHHbIM
BMOAM BO3OENCTBUS HOBblE MaTe-
puarnbl B yHUKanbHbIX Temnepartyp-
HO-BPEMEHHbIX AnanasoHax.

YenepoOHbie HaHOmMpPy6Ku

lMonumepbl, MOOUGUUUPOBAHHbIE YaiepOOHbIMU HaHOCMPYKMypamu
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lNoeepxHoCcmMb MonuMepos, MoOUGUUUPOBaHHbIX
MemoOOM MOJIEKYTISIPHO20 HacausaHus (a) Ckopocmb HaKoMIeHUs UeHmpos paspyweHust
U yenepoOHbIMU HaHocmpykmypamu (6) 8 Memanudeckom Pu (t, ~10° ¢, P~4[Tla)





