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KaK H3BeCTHO, B CWA npHHRTO peuieaae 0 C03.naHHH caepxnpoaona
utero cynepxonnaanepa (CCK) C saepraea nyxxoa 20x20 T3B. Ilpoex
THpoB8HHe 6bIJIO aasaro B 1982 rony. B 1986 rony 3aKOHqeHO C03.naHHe 

npe.nBapHTeJ1bHOI'O npoeKTa/1I, B KOTOpoM YTOllHeHbl ace TeXHHlIeCKHe 

.neT8JlH H nOKa38Ha npHHQHOUaJIbHaH B03MO)I(HOCTb nOCTpoHKH TaKOH MaWH
HbI. B 1989 rony, nocne 1'01'0, KaK npaaarenserao CllIA npasrer peureaae 

o MeCTe CTpoHTeJIbCTBa, HallHeTCR TeXHHqeCKaR peaJIH38lUfR npoexra. 
no npe.u.sapHTenbHblM OQeHKaM, yCKOpHTeJIb aasaer pa60TaTb aa <pH3HlIecKHA 
3KcnepHMeHT I B 1996 rony. 

YqaCTHe <pH3HKOB OH.RH H CCCP B HCCJIe.u,OBaHHRX aa 3TOM yCKOpH

.rene 6blJI0 6bl BeCbMa noneaasrsr. cI>H3HKH OHHH H CCCP MornH 6bl 

BOHTH B COBMeCTHble pa60Tbl aa CCK C 3aMeTHbiM HHTenneKTY8J1bHbIM 

BKn8,ll;OM, npennoaom OpraHH30BaTb na CCK Me.u.neHHbIA BbIBO.u, yCKOpeH

HOI'O nyliKa C nosrouu.so KpHCT8J1nHlIeCKoro cerrryssa H .u,anbHeAlllYK) paaaon

Ky nsmeneaaoro nyliKa TaK'Ire C nOMomblO H30ruYTbiX KpHCT8J1nOB. Ilpen
BapHTenbHblA npoeier xonnannepa He npenycraarpaaaer OpraHH3aJ..U11O Me.u,
neanoro asraona rrysxoa C 3HeprHeA AO 20 T3B acnencraae ero TeXUHlIeCKoA 

cnO)I(HOL"TH. Onaaxo na nOCJIe,lJ,HHX COBell~aHHRX no CCK HeOA.HOKpaTHO 

nsrcxaasraanacs HaCTORTenbHaR He06xo,lJ.HMOCTb OpraHH3~H TaKHX rtysxos 
JlJIR npoaeneaaa TeCTOBblX H MeTo.u,HlIeCKHX HCCJ1eJ\oBBHHAI ,3/. 

Ilocne npeACK83aHHR :J4xI>eKT8 OTKJlOlleHHR nyxxoe 3apR)I(eHHblX 
'UlCTHl.I, C rroseouneo H30rHYTbix KPHCT8r'!1JOB/41 aa cauxpodiaaorpone OHRH 
6blJIa asmonneaa naoaepcxaa pa60T8/ 5 /, B KOTOpoA anepasre nponesroa 
CTpHpoB8H8 B03MO>KHOCTb ynpaaneaaa nyliKaMH 38pR)I(eHHbiX 'UlCTHl.I, C no
MOlllblO H30rnYTblx xpacrannon. t{yrb 1103)1(e :noA )l(e rpynnoA aBTOpoB 

oCYllleCTBneH Me.a,neHHblA ObIOO.u, ycxopeauoro ny'-IK8 H3 CHHXPO<P830TPO
6/H8/ , 118M 6bUl8 .u,OKa3aH8 B03MO)l(lfOCTb TeXHHlIeCKOI'O npHMeHeHHR OTKpLl

1'01'0 RBneHHR. Hy>KHO OTMeTHTb, 'lJ'0 rtepaouauansuan H.u,eR HcnOnb30B8.HHR 
H30rnyToro KpHL"T8JIn8 B K8l1eCTne cerrryssa I\1IR m.mona uae....UU H3 yCKOpH
TenR Bb1CK838H8 D pa60Te/7 I. [J03,lJ,Hee cyuiecrrnOBBHHe 31'01'0 RBne""R 6bUlO 
nOATBep~~tlo H8 yCKopHTenRX UEPH/8 1, J1HRcI>/91 H cI>IIAJII I0/. 
Do cI>HAJI 101 H, HCCKonbKO n03)1(e, D no::} oHRHI 111 H HcI>B3/ 121 ocy

uiecreneaa pa3BOAKa IIyIlKOD C nOMOIUblO H30['HYToro KpHcTWln8. 

B .u,81UloA p860Te nJlC)JJ18l'oeTcR oeymecrunenae Me.u.neHHOI'O Ohmona 
20-T3BHOro nYllK8 H3 CCK. B 06UlHX xeprax :nH H.u,eH Bbl<.~K83bmWlHCb B 
pa60Te/J/ . 

Int." i1(~ 1:7..fi -v.1;ffliryr I 
.~"9W.l 'if: " (I')Uluntl 

_.-!tGJI~.:, ..~; I.:.~.I 

1 



RF 

West 
Cluster 

\. East 
\ Cluster 

iI
 

f
2.4 km j 

106 mr I 

(TYPiCal): 

o 5 10 km 
I I II I I I I I I I 

Puc. I. 06U4QJ1 cxeua «onnaiioepa cad". 

Ha pHC. 1 npaaenena OOll~WI CXCMO xonnaanepa CCK. Konnaanep 
COcrOHT H3 ABYX HaKOIlHTMbHblX KOIWLJ., paCI10JlOiKeHHLIx O)~HH nan ApyrHM. 

POCcToRHHe MeiKJ~y MeAHaHHblMH IlnOCKOCTflMH nny x xoneu (no DCJrrHKa

na) COC1'OBnflCT 70 CM. KOMnJteKt' BKl110lUleT D CC6H AD8 nonyxonsua C PO

AHyCOM 11,7 KM H Ana KJlllCTepU- DOl.....04m..ll% H :J8118,lJ.Hbllt. Bocroxru.ra 
KJlaCTCp 6YAtrI' "MCTb lJeTbllx~ MeCTU IWl)OCC4CHHH IlY4KOB H I10JIlIOCTblO 

OTBOAHTCR non <!lH:JH4ecKHc yCTlU101J K". []OJIOIJ"HU 3arlOJ~IOI'0 KJI8CTCPU, 

HMelO~8.R nne TO'lKH nepeceuenau, TUK)KC OTBOAHTCJI 1I0)~ :JKCIICllHMCHTWlb

Hble ycraaoe ica. ]lPYl'aH [lOJIOIIHIlU aanannoro xnuerepa "CIIOJlb:JytlTCH I10)~ 

HH)I(CKUHoHHbtA KOMWW KC. 

3Aeclt .e paCnOnar8JOTCR YCKOpH10ll.l.He (~'8HU.HH OfK>HX ycscoparenaa, a 

TaK)I(e CHL'T8MLI aoapu'btoro efipoea ny'lKOR 3TO 'laCTb :JlllIUJJ.HOI'O xnacrepu uu
3b1Ba8TCR 30HO" coficraenuoro o6ecne'leHHH xonnaanopa. eXcMa 30Hbl c06

CTBeHHoro 06ecne'l8HHH npencraaneaa ua pac. 2. 301111 "MOOT )~BD Y4aCTKO 
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Puc. 2. Cxeua 30Hbl co6CmeHHOi'O 06eCneIJeHUJl CC'/(/l/. 

)J)1HHOH no ti70 M, HU KOTOpblX uapxynapyiourae nY4KH npcrepnenaior 

TpOHHOH H3nOM B rOp":loHTaJIbHOH nnOCKOCTH " OTKJ10HflK>TCfl npa 'HOM 

ua 0,16 M 01' npRMonwleHHoH TpaeKTOpHH. ~ho 1l03B0J1RCT npa neofixona
MOCT" npO"3BeCTH 6blCTPblH aBupHHHbIH cfipoc nyuxon " "CKJlK)lJUCT 1I0na
HOlme cfipouieuuoro nysxa I-IU xonorun.re lIaCT" MonmTOB. BepXJ-mH nYIIOK, 

1~"pKyn"PYIOIQ"H no 40COBOH crpernce, cfipact.maercn HU IIpllDOM Y4UCTKC, 

IlH)I{I{"", Q"pKynHpYK>ll~HH I1J)()T"1l 'IUCOBOH CTpOJlK", CfiPHCblHut~rCJI 1I8 no

nOM y'18CTKe. 11:1J10M nyxxon ua yron OKOJlO 0,5 MI)ll,/~ " ofiparuo of)('cllt' 

4HUWOT )~"nOlll.llhre M8I'Il"Tbl, eTOJlII~"e n IIU1I8JW H xouue (i70-Mt'TPOUhIX 

yuacrrcou (no 4 1111'. IIU KUiK)~OM iconue) , U TUK)KC nuyxaneprypm.re ePlrrYM

MUJ'Il"TI>I JlaM6cpTcOIIU, pacnonoscetuuae It ueurpe Yl(a:1UJ-II-lItIX Y1lUCTKOD 

(no 1:1 IlIT. aa KftiK)WM). B 1I0PM81lhlIOM pmKHMc I.\HpKyJlflLJ."H nY4KH IIpo
XO)VIT 4eptn UKT"lIl1hle uneprypi» M8r1IHTOB JIOMfippTCOIIU, OTKJ10WItH't. IIU 

IIcof>xOH"MJ,Il% yron , KUK B OOI.14HbIX )lHIIOJIU X. AUllP""lIhl" cfipoc ny'IK8 

ocymecrunuercu lip" 1I0MOII~" K"Kep-MUI'U"Tll, KOTOphll-i OTKJ10IlflCT lIy'IOK 

U Ht'PT"K81lbBO~ IUlOCKOCT" 118 yrorr OI«()JIO ur) MKIUiJ~ " uanpannue'r ('1'0 

lJ nU<.THIIHYIO aneprypy MIlI'IIHTO JIllMf)CPTCOt-Ul , CB()r)O)~IJYI() 0'1' MllI'tlHTIIOl'O 

1I0Jln. 

Me;VleHHhllt I:JhlBOH 20-T:.BHOI'O ny-ucu WI CCK <: 1I0MOll~bK) H'JOI'UYTOI'O 

KP"CT8JIllU MO)f{I-IO ocyiuecrmm, t-IU O)~HOM H:l y 11ll t''I' K O lJ uHupm'lllon> cf>PO('8. 
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Ha pHC. 3 nOKa3aH yqacTOK asapuHHoro c6poca ,lUlR HH>KHerO nyqKa. no 

npoexry BepXHHH rrysox npoXOAHT aa 3TOM Y1J8CTKe 6e3 OTKJIOHeHHii. Ecna 
aa 3TOM )ICe yqaCTKe YCTaHOBHTb nononaarensaste ,rutnonbHble MarHHTbI H 

MarHHTbI flaM6eprcoHa (Ha pHC. 3 nOK83aHbI TOHKHMH nHHHRMH) H npeno
MHTb BepXHHA nyqOK aaarrorasao HH>KHeMy, TO B :nOM MeCTe MO>KHO opra
HH30BaTb MeMeHHbIH asrson, OT6HpaR KpHCTannHqeCKHM cemyMoM 1J8CTb 

qaCTon H3 rano OCHOBHoro nyqKa. Yron H3rH6a xpacranna AOn:>KeH 6bITb 

paaea 95 MKP8,lJ;. Kpacrann AOn:>KeH OTKJIOHRTb qaCTHUbI B aepraxansaoa 
nnOCKOCTH, aanpaansa HX B naCCCHBHYJO aneprypy AOnOnHHTenbHblX MarHH

TOB Jlassfieprcoaa. MeCTO pacnonoseeaaa xpacranna OTHOCHTenbHO MamHT

HbIX 3neMeHTOB Aon>KHO 6bITb aHanOrH'lHbIM MecTy pacnonosceaaa KHKep' 

MarHHTa aaapHibloro c6poca. Ilpennonaraerca acnonsaoaars xpacrann 
KpeMHHR, opHeHTHpoBaHHbIH nnOCKOCTblO (111) napannem-ao nyqKy. 

AOCII TIONAl 'iii P IA 

<'1."

...f'''' 
e.j."~ e,(!'-Yo 

Pu«. .I ('Xt'MO Mt'()/,ttHHOIO 

ttbltl(1()O nystca (' nOMOU4bNJ 

tOOc'Ny to ..o Kf'WTtJ/'J,a «a 

•''1/1('[''',' aeapuunoc« ctJpoco. 
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Ha06xo~HMO OTMeTHTb, ~o HcnOnb30BaHHe TPMHIUlOHHOH cxeMbI MeA

neanoro asmona H3 CCK npencraanaer co60H qpe3BblqaHHO TPYAHYJO H 

AoporOCTOR~YIO TeXHuqecKyIO npo6neMy. 

OueHHM 3<P<t>eKTHBHOCTb BbIBOAa nyqKa KpHCTannHqeCKHM cerrrysross, 

KOTOpaR 3aBHCHT OT BenuqHHbl KpHTuqeCKoro yrna KaHanHpoBaHHR, yrnoBoH 

• paCXOAHMOCTH nyqKa H 3<P<t>eKTa AeKaHanHpoBBHHR. Benasaaa KpHTHqe

cxoro yrna nnOCKOCTHoro KBHanHpoBaHHR nna nnOCKOCTH (111) KpHCTan

rra KpeMHHR npa 3HeprHH nporoaoa 20 T3B cocraanaer oxono 1,6 MKPM. 

YrnOBaR pacxonassocrs nyqKa B npennonaraesrosr MeCTe BbIBOAa co

craanaer oxono 0,14 MKPM, lITO YAOBneTBOpReT ycnOBHRM npaxrasecxa 
nonaoro aaxaara 'laCTim B pe:>KHM KaHanHpOBaHHR. Jlpa 3TOM MbI npen
nonaraesr, ~O 3<t><t>eKTHBHOCTb saxaara napannensnoro nyqKa B pe:>KHM 

nnOCKOCTHoro KaHanHpoBaHHR rrpa :nux 3HeprHRX 6nH3Ka K eAHH~e. Pa3
MepbI rano nyqKa (-1 MM) cymecraeaao MeHbllle paasrepoa KpHCTannH

qeCKOrO cerrryssa H He YXYA1ll8.lOT 3<P4>eKTHBHOCTH BbIBOAa• 

.llnHHa AeKaHanHpoBaHHR B xpacranne KpeMHHR npa 3HeprHH 20 T3B 

COCTaBJlReT oxono 14 M, T .e. 34>4>eKToM 06bl'IHoro AeKBHanHpoBaHHR MO)KHO 

npeaefipess. TaKHM 06P830M, 3<P<t>eKTHBHOCTb asraona 6YAeT orpaaaxaaars
CR B OCHOBHOM BenHllHHoA TO H83blBaeMoro UeHTpo6e>ICHoro nexaaanapo
BaHHR/ I 3/ . OueHKH noK83b1B8.IOT , 'ITO npa paaayce H3rH~ xpacranna 
500 M ueHTpo6e)lQloe AeK8JI8JIHpoB8HHe COCTaaHT oxorro 6% ' 4/: UpH :nOM 

MR OTKJIOHeHHR nyqKa aa yron 95 MKplUl Heo6xoAHMO acnonsaoaars KpH

CT8Jln ,lUlmtoA oxono 6 CM. HY)KHO OTMeTHTh, lITO M038H'lHOCTb xpacranna 
Aon)I(Ha 6bITb cymecraeaao MeHbllle xparavecxoro yrna KaH&11HpOBaHHII. 

He06xoAHMO HCnOnb30BaTb xpacrannsr C M&11bIM KOnHqeCTBOM ,rutcnOKauHA. 

Ilpoexraoe 3H8qeHHe BpeMeHH )lQl3HH nyqK8 B CCK cocraanaer oxono 
24 'I (-lOS c). Ecna BbmOAHTb H3 CCK 107 npoTOHOB B ceKyHAY, lITO 

anomie AOCTaTO'IHO AJ]R npoaeneaan MHorHX MeTOAH'IeCKHX H 4>H3H'IeCKHX 

accneaoeaaaa, TO ofiutee 'lHcno q8CTHIl, BblBeAeHHblX H3 MaWHHbI, 6YAeT 

10 12, pOHO N = 107x lOS =: lITO COCTOHT oxono 1% no OTHOllleHHIO K 

06meA HHTeHCHBHOCTH 'IaCTun B ycxoparene. 
3a6poc ny'lKa Ha xpacrann (reHep~HR rano) , nO-BHAHMoMy, 6YAeT 

B OCHOBHOM onpeaenarscn ynpyrHM H KB83HynpyrHM pP-P8cceRHHeM B Me

CTftX acrpesa nyl.lKOB, H no OUftfK8M, npHoe,lleHHblM B pa60n/
3/ , COCTaBHT 

38 CYTKH HeCKonbKO ,lJ,eCRTbIX nonea npoueirra OT nonaott HHTeHCHB

HOCTH nyxsca, lITO COOTBeTCTByeT nOTpe6HoeTAM <PH3HKOB. KOOPJlHH8THbdi 

aafipoc 0 xpacrann npa 3TOM COCTaOHT nonu MHnnHMeTpa, 'ITO RUnJleTCR 

BnOJ1He npHeMlleMOA oenHlutHoA. 

rOHHOMeTpH'IeCKOe y<''TIX>lkTBO, obecnesanaioiuee yrnoayio K)CTHpoO

Ky KJlHCTanna C TO'lHOCTLIO oxono 10.7 , anonue TeXHH'IeCKH OCYllleCT

BHMo / 15 / . 

8 38KJlIO'IeHHe 80TOpbl XOTeJIH 6b. Dblpa3H'l'b finaronapaocrs T.TYHry 

Ja noneausre 06cy)f(JI.€'HHR . 
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TEMATHQECKHE KATErOPHH nYBn~AUHA
 

OB~E~EHHOrO HHCTHTYTA ~EPHYX
 

HCCJIE,&OBAHHA
 

Ha.QeKc	 TeM8THK8 

1. 3KcnepHMeHTanbHaA $H3HKa 8WCOKHX 3HeprHH 

2. TeopeTH~ecKaA $H3HKa' 8WCOKHX 3HeprHH 

3.	 3KcnepHMeHTanbHaA HeHTpoHHaA $H3HKa 

4.	 TeopeTH~ecKaA $H3HKa HH3KHX 3HeprHH 

5.	 MaTeMaTHKa 

6.	 RAepHaA cneKTpOCKonHA H paAHOXHMHA 

7.	 tH3HKa TA*enwx HOH08 

8.	 KpHoreHHKa 

9.	 YCKopHTenH 

10.	 ABTOMaTH3a~HA 06pa60TKH 3KcnepHMeHTanbHWX 
AaHHWX 

11.	 BW~HcnHTenbHaft M.TeM.THK8 H TeXHHK8 

12.	 XHMHA 

13.	 TeXHHKa $H3H~eCKoro 3KcnepHMeHTa 

14.	 MccneAOaaHHft TaepAWX Ten H *HAKOCTeH 
ftAepHWMH MeTOAaMH 

15.	 3KcnepHMeHTanbHaft $H3HKa ftAepHWX pe8K~HH 

npH HH3KHX 3HeprHftX 

16.	 n03HMeTpHA H $H3HKa 3a~HTW 

17.	 TeopHA KOHAeHCHpOBaHHoro COCTOftHHft 

18.	 Mcnonb30BaHHe pe3ynbT8ToB H MeTOAOB 
$YHAaMeHTanbHWX $H3H4eCKHX HccneAoB8HHH 
B CMe*HWX 06naCTftX HaYKH H TeXHHKH 

19.	 6HO$H3HKa 


