NCTOPUNA CO3JAHUNA
OBCEPBATOPUN

B koHue 1950-x rr. no-
ABUNINCb mgenm O cosaa-
HUM crneumanMsMpoBaHHO-
ro NoA3eMHOro Kommnsiekca
4na nposefeHusa dyHaa-
MEHTanbHbIX WccnegoBa-
HUI B 0611aCTU HENTPUHHOWN
acTpoumsukm un usnku
KocMmn4eckux nyyen. B Ha-
LIen cTpaHe paboThbl B 3TON
obnactu NpoBOAMINCH
nog pPyKOBOACTBOM aka-
gemuka M.A. Mapkosa. B
1960-e rr. M.A. Mapkos
npegnoXxun uccrnenosaTb
cnabble B3auMMOAENCTBUSA
B NO43€MHbIX 9KCNEepPUMEH-
Tax C MNOMOLbD HEWUTPU-
HO KOCMUYECKUX JyyeW.
MpeanoXXeHHbIn UM MeTo[,
OCHOBaH Ha perucrTpayuu
MIOOHOB, POXXAEHHbIX npu
B3aMOAENCTBUN HENTPU-
HO C HYKJIOHamMmu BellecTBa
B Hegpax 3emnu. bBbinu
BbIMOJIHEHbI  TeopeTuye-
CKMe pacyeTbl, cAenaHbl
nepBble OLEHKN MHTEHCUB-
HOCTW MOTOKa HEWUTPUHO
© Kysbmunos B.B.
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Obcepsamopuu, uncmumymoi

bakcaHckas

HelTPUHHAA 00cepBaATOPUS

B.B. KY3bMHMHOB,
3aBeayromuii bakcanckoi

HeliTpuHHOW oOcepBaropueit AU PAH,
KaHauIaT pU3MKO-MaTeMaTHIeCKUX HayK

BbICOKUX 3HEPruin oT BO3-
MOXXHbIX  ranakTU4ecKmx
NCTOYHUNKOB.

[Opyroe HanpaBneHue
nuccrnenoBaHnn, BO3MOX-
HbIX TOJIbKO B MOA3EMHbIX
YCNOBUAX, BO3HUKIIO Kak
pesynbTar paspaboTku
METOLOB perncrpauyum u
M3MepeHnss MnoToKa Hen-
TpuHo, maywux ot Conk-
ya. HeobxogumocTb noa-
3EMHOr0  PacnosioXeHns
YCTaHOBOK Bbl3BaHa TeM
06CTOATENBLCTBOM, YTO Ha
noBepxHOCTN 3emnu oH,
co3gaBaemMbll B OeTEKTO-
pax MKOHaMn KocMuye-
CKNX JTy4en, MHOrOKpaTHO

npeBbiaeT  0XWUOAEMbIA
AP EKT 1 MOSTHOCTHLIO ero
Mackupyer.

Mo vHuumaTmee

M.A. MapkoBa Hayanucb
NOUCKN NOAXOAAWMX [OC-
TaTO4HO rnybokmx nopa-
3eMHbIX BblpaboToK, npu-
rogHbIX ANs pasMmeleHus
3KCNepuUMeHTanbHbIX  YC-
TaHOBOK. [0OTOBbIX LWaxT
C HY>XXHbIMU YCNIOBUSIMU B
CTpaHe He oKasanocb, Mno-

®

3TOMY MPUHANU peLleHne
NoCTPOUTb  creymanbHbIn
KOMMeKc NoA3eMHbIX
nabopaTopui,  pacnosio-
>KEHHbIX B TFOPU3OHTasb-
HOW LWITOSIbHE MNOA TFOpOW
[OCTaTOYHOM BbICOThI.

19 nioHa 1963 r. BbIWNO
NnOCTaHOBMIEHNE MNpe3u-
amyma AH CCCP o ctpou-
TenbcTBe noA3emMHoON
cTaHuMM ” co3faHun B
PUNAH nabopatopun “Heir-
TPUHO”, ee 3aBefyloLwum
HasHa4mMnm gokTopa pusu-
KO-MaTemaTMyYeCKnX Hayk,
obyaywero akagemuka AH
CCCP T.T. 3auenuHa,
3aBegyloWwumM CEeKTOPOM —
LOKTOopa hmn3nmkKo-maTtema-
TUYECKUX Hayk, byayuiero
YnieHa-KoppecnoHgeHTa
AH CCCP A.E. Yypakosa.
K 1967 r. 661510 3aKOHYEHO
Hay4Hoe O060CHOBaHue u
pa3paboTaH MNpPOEKT Hen-
TPVHHOW CTaHuun (NepBbli
3aBegyoWnin  — OOKTOp
PM3NKO-MaTEMATUYECKUX
Hayk A.A. TlomaHckui),
B TOM >e rogy Hadanu
CTPOUTENLCTBO. MecTo
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bakcaHckasi HelTpuHHas obcepBaTopusi n rnocesiok HentpuHo. Ha ¢oTorpachum, caenaHHom co CK/IOHa
bakcaHcKoro yiyenbsi, 06paLyeHHoOro K try, uuppamym oTMe4YeHbl Ha3eMHble Hay4Hble coopyxxeHuss O6-
cepBatopumn: 1 —3gaHne ‘“OnnuHr’ c yctaHoBkou ‘KoBep”, 2 — 3arnybneHHbi 3a ¢ ycTaHoBkon ‘KoBep-27,
3 — nabopaTtopHbie Kopryca, 4 — HaropHasi yctaHoBka “AHAbIpyYn”, 5 — BXofbl B LWITOAbHU ‘[naBHasi” n
‘BeriomoratersibHas”.
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ana  6yaywen obcepsa-
Topun  BbIGpanu  Hepa-
NneKo OoT ropbl 3Anbbpyc
B bakcaHckom yuenbe
(KabapguHo-bankapus).
MpoekT npegycmaTpusan
CTPOUTENBCTBO OBYX
napannesnbHbiX [OPU30H-
TasbHbIX LITOSIEH B rope
AHAbIp4n (BbiCOTa ropbl —
6onee 4 TbiC. M), BAONb
KOTOpbIX Npegnosiaranocb
pasmecTuTb nabopaTtopuu
C (PU3NYeCKNMN yCTaHOB-
Kamu. B KOHUE LWTONbHU
OMHON OKONO 4 ThiC. M
NMOTOK MIOOHOB KOCMUYe-
CKMX ly4en NoYTh Ha ceMb
NOpPsiAKOB HWXe, 4eM Ha
NMOBEPXHOCTW.
MepBoHa4yanbHbI MNpO-
eKT npegycMaTtpusan
CTPOUTENBLCTBO TOJIbKO
OBYX MOA3EMHbIX YCTaHo-
BOK: CLMHTUJIIALUOHHO-
ro Teneckona v xsiop-ap-
roHOBOro HEWTPUHHOro
Teneckona, Ho B Aalb-
HelLeM NPon3oLWn cyLle-
CTBEHHbIE €r0 U3MEHEHNSI.
lMocTpoeHbl gpyrue Haydy-
Hbl€ COOPY>XXEHWS, CTaHLuA
npuobpena crtatyc obcep-
BaTtopun.  OagHOBpPEMEH-
HO  MpegycmaTpvBanocb
CTPOUTENBLCTBO  HEOOXo-
OVMbIX MHXXEHEPHbIX U XO-
3ANCTBEHHbIX COOPY>XEHWNN
W XXMNOro nocenka ans co-
TpygHukoB. Peanusauns
3TUX 3aMbICNOB MpuBena
K co3gaHuio bakcaHckow
HEeWTpUHHON ob6cepBaTto-
pun NHcTutyTa A4epHbIX
vccnegoeaHunm  PAH  un
noc. HentpuHo. 31O 6bIN
nepBbI B MUpe creyunanb-
HO MOCTPOEHHbIN Hay4YHbIN
KOMMAeKe NoA3EeMHbIX
naéopaTtopuii AN LWMPO-
KOro Kpyra wuccnegoBa-

4. 3emins u Becenennas, Ne 1
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HUA B obnactn usnKm
KOCMWYECKNX Ny4dein, ane-
MEHTapHbIX YacTuLl U Hewn-
TPUHHOW acTpom3UnKMN.
B 1998 r. rpynne y4eHbIX,
BHECLUMX OCHOBHOM BKIIapg,
B co3gaHue bakcaHckon
HENTPUHHOM obcepBa-
Topun, — E.H. Anekcee-
By, A.B. BoeBoackomy,
B.H. laspuny, I'.T. 3aue-
nuHy, A.A. [lomaHckomy,
A.H.TaBxenuasenA.E.Yy-
OaKoBy — Oblnia npucyx-
neHa  [ocypapcTBeHHasd
npemuda. lNo3xe 3a cosga-
HWe rannuin-repmaHneBoro
HENTPUHHOrO  Teneckona
W BblJawWwuncsa BKnag B
nccrnenoBaHne COMHEeYHbIX
HenTpuHo B.H. MaBpuHy n
I.T. 3ayenuny 6binn npwu-
CYXXAEHbl MPEMUS UMEHU
B.M. MNMoHTekopso n 3ono-
Taa megans nm. O.B. Cko-
6enbLblHa.

HA3EMHbIN KOMMJIEKC

B 1973 r. BBedeH B
aKcnyaTaymio nepebIv
Hay4HbIn 06BbeKT Obcep-
BaToOpUM —  Ha3eMHbIA
3KCrnepuMeHTanbHbIN  3an
“QnnuMHr” c ycTtaHoBKOW
“KoBep” wn3 400 Twuno-
BbIX  CLUMHTUNNASAUNOHHbIX
OETEKTOPOB. Kaxxgbi
JeTeKTop npeacTaBnseT
cobom NPSAMOYTOIbHbIN
anoMuHMeBbIN 6ak pasme-
pamun 70 x 70 x 30 cwm, 3a-
NONMHEHHbIN XXULKUM CL{H-
TUNNATOPOM Ha OCHOBE
yanT-cnmputa — BbICOKO-
OYNLLEHHON KEepPOCHMHOBOW
dpakuyun  HepTn. CumH-
TUANATOP npocmaTpusa-
etca  (POTOINEKTPOHHbLIM
YMHOXWTENEM 4epes Wun-
NOMUHATOP, YCTaHOBJEH-

®

HbI B LEHTpanbHOM Kpyr-
NOM OTBEpPCTUM 6OJbLION
rpaHn. ®OOTOYMHOXUTENb
HaKpbIT LUMINHAPUYECKNM
CBETOHENPOHMLAeMbIM 3K-
paHvpylowmMM MeTannnde-
CKMM KOXXYXOM C MpUKpen-
NEeHHbIM CHapy>u 6710KOM
NEepPBUYHON 3NEKTPOHMKMU.
WMHgopmaumna cHumaeTcs
c aHopga, 5-ro u 12-ro gu-
Hoda (POTO3NEKTPOHHOIO
yMHOXUTENA. [lpoxoxae-
HUE 3aps>KEHHOW penaTu-
BUCTCKOWM YacTuubl COMpo-
BOXAAeTCA BblAeNeHNEM
3Heprum nopsgka 50 MaB,
YTO COOTBETCTBYET MOSB-
neHnto Ha aHoge oTo-
3MIEKTPOHHOI0 YMHOXUTE-
na curHana amnnuTygon
70 mMB Ha Harpy3ke 75 Owm.
AHOZHbIE CUrHanbl TUMO-
BbIX  CLUMHTUINIALUNOHHBIX
OETEeKTOPOB  CYMMMUPYIOT-
cA nocnegoBaTeflbHO B
rpynnsl no 20, 100 n 400
petektopoB. C aguHOpoB
UMMYSbCbl MOCTYNalT CO-
OTBETCTBEHHO Ha Mpeoob-
pasoBaTtenb “amnnutyga —
BpeMa” M UHTerpasibHbIi
ONCKPYMUHATOP, pacnoso-
>XEHHble Ha KOXyXe (poTo-
3NIEKTPOHHOI0 YMHOXUTE-
nsa. AHanu3 amnanTyaHoro
pacnpefeneHns curHanos
C TWMOBbLIX CUUHTWANS-
UMOHHbIX [OETEeKTOPOB MU
3agepXeK  MOoCTynneHus
CUrHasoOB Ha PerncTpupyto-
ee YCTPOMCTBO MO3BO-
nseT BOCCTAHOBUTb Kap-
TUHY MPOCTPAHCTBEHHOIO
pacrnpefeneHms 4actvy wm
HanpaBneHue ux npuxoga
B Cllyyae peructpauuu
LMPOKOro aTMocepHoro
nuBHA (LLAJT).

OTa ycTaHoBKa npea-
CTaBNseT Ccob0M TOYHYHO
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KOMUIO OJHOro M3 CrioeB
BakcaHckoro noa3emMHoro
CUMHTUMANAUMOHHOIO  Te-
neckona Cc HenpepbiBHOW
nnowaab  peructpayuu
okosio 200 M2 Ha Hei,
B 4acTHOCTM, pewancs
psg 3agad no otpaboTke
MEeTOLMKHN npoBeAeHuns
3KCMNEPMMEHTOB Ha Tene-
ckone. OgHakKo OCHOBHOE
HasHayeHue npubopa Cco-
CTOSANO B MCCnefoBaHUu
NepBUYHbBIX KOCMUYECKMX
nyden (K.n.) B Aguanaso-
He 5,7 x 10%-10'% 3B, B
N3Y4YEHUN MEXAHU3MOB U
XapakKTepucTuk ux B3au-
MOLENCTBUA C BELECTBOM
3eMHOIn aTmocdepbl nyTem
pernctpauum  OAUHOYHOW
BTOPUYHON  KOMMOHEHTbI
n WAJ, obpasyrowmxcs B
pesynbTaTe Takux B3anmo-
nencTeui. LleHTpanbHbIn
CEKLMOHNPOBAHHbIN  Ae-

50
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TEKTOP LOMNOSHEH LECTbIO
BbIHOCHbIMU NyHKTaMu,
cogepxawmmm no AeBATb
TUMNOBbIX CLUHTUAMALMOH-
HbIX OeTeKTOopoB. YeTbipe
nyHKTa pacnpegeneHsi
CUMMETPUYHO Ha OKpPYX-
HocTu paguycom 30 M OT-
HOCUTENbHO UeHTpa “Kos-
pa’, oBa — Ha OKPY>XHOCTK
pagunycom 40 m. B oTgens-
HOM nomeweHnn “ANnnH-
ra” ycTaHOBfE€H HEenTpOH-
HbI MOHUTOP — OETEKTOop
HEWTPOHOB,  POXAEHHbIX
KOCMUYECKUMU NTyHaMu.

OCHOBHbIE HAMPABNEHUS
NCCNENOBAHNI

1. lccnepoBaHue CTpyK-
Typbl LEeHTpasibHON 4YacTtu
LIAJI. AHanun3 cobbiTumn
No3BONUN UHTEpPnpPeTnpo-
BaTb MOACTBONblI B MHO-
rOCTBOJIbHBIX JIMBHAX Kak
cnepcTteue reHepayum

YcraHoBka ‘Kosep” naboparto-
pun BlICT. OHa cogepxut 400
CUMHTUNISIUMOHHbIX [eTEKTOPOB
o6uyeii nnowyagbo 200 M2,

CTPy® YacTuy ¢ 60MbWNMU
nornepeyYHbIMn UMMy b-
caMM N OLEHUTb cedeHune
3TOro npouecca B afpoH-
a[lPOHHBbIX B3aumopnemn-
CTBUSIX MNPWU SHeprum Ao
500 N3B. PesynbTat 3T10ro
3KCMnepumeHTa, BMepBble
noATBEPAMBLUErO  Mpegn-
cKasaHus KBaHTOBOWN
XPOMOAMHAMUKM, 6bin
ony6nMkoBaH paHbLue,
yem COOTBETCTBYHOLLEE
ceyeHne, uU3MepeHHoe Ha
SPS-konnangepe B LIEPH
(Conseil Européen pour
la Recherche Nucléaire —
EBponenickuii coBeT no
A4EPHbIM UCCNef0oBaHNSM,
LLsenuapus).
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2. WlccnepoBaHne Ba-
puaymin  KOCMUYECKUX J1y-
yes. OrpoOMHbIA TEMN cye-
Ta OA4MHOYHbIX MIOOHOB K.J1.
(~4,3 x 10* ¢c') nosBonsaeT
UMETb BbICOKYIO CTaTUCTU-
YECKYI0 TOHHOCTb gaxe 3a
mManble WHTepBanbl Bpe-
mMeHn (0,03% 3a 4 MuH).
Bnarogaps aToMy Ha ycTa-
HOBKE 0Ka3asioCb BO3MOX-
HbIM HabNOAEHNE O4eHb
KOpPOTKOMEpnoany4ecKmx
Bapuaumi  (MmMKpoBapua-
unmn). OTCyTCTBME TAKOBbIX
6bIN0 NPOAEMOHCTPUPOBA-
HO Ha ycTaHoBke “Kosep”
Ha ypOBHE 4OCTOBEPHOCTU
0,001%. OpgHako B xopge
3TON paboTbl 6b1S1 06HaApY-
>XEeH HOBbIA TUM cnopagu-
YeCcKMUx Bapuaumm ¢ Masnbim
XapaKTepHbIM BpeMeHeM,
CBSAA3@HHbLIX C MEeTeoposo-
rmyeckuMn  adpheKTamu.
CunbHasa koppensauma ¢
BENIMYMHON  3NeKTpuye-
CKOro nonga B atmocdepe
(Bapuaumm Takoro TuMna
Habn4arTcsa TONMbKO BO
BpeMs rposbl) mo3sonuna
He TONMbKO OOBACHUTb 3TO
SIBMIEHNe, HO 1 OnucaThb ero
kKonudectBeHHo. Cambim
WHTEPECHbIM M3 crnopagu-
YECKUX N3MEHEHUIN UHTEH-
CUBHOCTM K.N1. SABMSETCA
rMraHTCKoe BoO3pacTaHue
BO BPEMS MOLLHOW COSTHEeuY-
HOW BCMbIWKN 29 ceHTA6bps
1989 r. Bnepsble B 3aTOM
cobbITUN Habnganocb
NpuCcyTCTBME YacTuly cosl-
HEYHOr0 MPOUCXOXAEHUS
C 3Hepruen, JocTuraroLen
10'° 3B. Hanbonee sipkue
OaHHbIEe NOJTyYeHbl UMEHHO
Ha ycTaHoBKe “KoBep”.

3. ViccnepgosaHue aHu-
30TpONUN  KOCMUYECKMX
ny4den. Pernctpayusa nve-
HEeW Manohn MOLYHOCTM,
COOTBETCTBYHOLWMX  Nep-

4*
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BUYHbIM K.l. C 3Hepruen
103 3B, nosBonuna nsmve-
PUTb MX aHM3O0TPONUIO NpwU
3TON 3Heprun. B Temne
cyeTa Takux nNMBHen obHa-
py>XeHbl nepeas 1 BTOpas
rapMOHMKM B 3BE34HOM
BpemeHu. lNony4eHHoe Ha
OCHOBa@HMN 3TUX AaHHbIX
3Ha4yeHne  aHM30Tponuu
K.n. npu 10" aB paBHO
0,05 £ 0,005%.

4. Tamma-acTpoHoOMUS
CBEPXBbLICOKUX  OHEPTU.
Mo aTom nporpamme Be-
[eTcs HenpepbiBHas pe-
rucTpaumnsa  atMmocgepHbIX
nnBHeN ¢ aHepruen 60nb-
we 10" 3B. MNpu aHanuse
AaHHbIX ~ OAHOBPEMEHHO
pewaeTcs HECKOMbKO
3aja4y: MNOUCK TOYEeYHbIX
NCTOYHNKOB Y-KBaHTOB
Takunx 3Heprum; NOUCK Cur-
HanoB OT MPOTSXKEHHbIX
WUCTOYHNKOB  Y-U3JTyYEHUN
(B mepByto o4epenb OT ra-
NaKTUYECKOW MJTIOCKOCTW);
n3MepeHne aHu30Tponum
K.Jl. npy  3TUX 3Hepru-
AX; MOWCK BCMbIWEYHOMW
aKTMBHOCTM  M3BECTHbIX
PEHTrEHOBCKUX W ramma-
UCTo4YHMKOB.  Hawnbonee
WHTEPECHbIM  pe3ynbTarT,
NMOJTYYEHHbIW K HacTosLle-
My BpEeMeHu, — perucTpa-
s sBenblwku 23 despans
1989 r. B KpabosugHon
TymaHHocTu. [aHHble 06
3TON BCMbllWKE BMepBble
onybsIMKOBaHbl  Fpynnown,
paboTatowen Ha yCcTaHOoB-
ke “Koep”. lMo3xe 6binu
nosnly4yeHbl  NoATBepXAe-
HUA appekTa Ha yCTaHOB-
kax “Konnap Nong ®unac”
(MHgua) n “EAS Top” B
paH Cacco (Utanuns).

5. UccnepgosaHne Ba-
puaynii  noToka — armMo-
chepHbIx HenTpoHoB. [lo
3TOM nporpamme BeAeTcs

®

HernpepbiBHaaA  perucTpa-
LMs TemMna cyeTa HEMTPOH-
HOro MoOHMuTOpa. [aHHble
NOCTaBNSATCA B MUPOBYHO

cetb. [lo pesynbTatam
aHanunsa napameTpos
BapuayuMi  mnccrnepytoTcs

XapaKTepUCTUKMN BCrbIWeEK
Ha ConHue 1 nx BnusiHMe
Ha MeXnnaHeTHoe wmar-
HUTHOe none. XapakTepw-
CTUMKN ycTaHoBKu “Kosep”
Ansa nporpammbl  “raMma-
acTpPOHOMUS  CBEPXBbICO-
KUX 9HEepPruin” ynyymnmcb
nocne BBoAa B CTPOW B
1998 r. nepBon o4vepeau
MIOOHHOro geTekTopa (“Ko-
Bep-2”), pacnosIoXKEHHOro
B CpefdHen cekuuu Tpex-
CEKLMOHHOro noA3eMHOro
3ana pasmepamu 6 x 48 x
X 4 M Ha pacCTOAHUN OKO-
no 40 m oT yeHTpa “Kospa”
noA ClioeM rpyHTa TOmnwu-
HOWM 2 M (MM 5 M BOAHOrO
3KBuMBaneHTta). [pyHT cny-
XKWUT NOrnoTuTenem Markom
KOMMOHEHTbI K.J1.

[Ona cospaHus HoBoW
ycTtaHoBku — “KoBep-2” —
ucnonb3oBaHo 175 cuuH-
TUANALUNOHHBIX neTek-
TopoB nnowagbio 1 M2
Ka)kabli, WU3rOoTOBMEHHbIX
M3 nnacTmMaccoBOro CLUH-
Tunnartopa TONWMWHOMN
5 cMm. HenpepbiBHas nrio-
waab perucrpauynm ycra-
HoBKM — 175 M? (5 x 35 m),
noporoeasi 3Heprua Ans
perncTpupyembix MIOOHOB
paBHa 1 3B, vyBcTBUTEND-
HOCTb ycTaHoBkM — 0,004

YyacTuybl/mM2.  Bnarogaps
en CcTano BO3MOXHbIM
npoBefeHve nccnepno-

BaHWM MIOOHHOW KOMIMO-
HeHTbl B cocTtaBe LUAIJIL.
MonyyeHa  3aBUCMMOCTb
cpeAHero ymicna 3aperncT-
pPUPOBaHHbIX HA YCTAaHOBKE
‘KoBep-2" miooHoB  (N,)
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cE>1T3BoTnonHoro 4uc-
na nusHesblx Yactuy (N,),
permcTpupyeMbix yCTaHOB-
kon “Kosep”, B BuAe Nu ~N.%,
rge o = 0,8. AHanus wuH-
dopmaymm € MIOOHHOrO

geTtektopa (BMecte C
ycTaHoBkon “Koep”) no-
3BOMNN CYLWECTBEHHO yBe-
NNYUTb HYBCTBUTENbHOCTb
3KCMepuMMeHTa Mo MOUCKY
NOKanbHbIX  UCTOYHUKOB
Y-KBAQHTOB CBEPXBbICOKMX
9Heprun, HayaTb wuccne-
4oBaHus XUMWUYECKOro
cocTaBa NepBUYHbIX K.J1. C
E > 10'* 3B, usydaTb Ba-
puaumMm MIOOHOB C 3Hep-
rmamm 6onee 1 '3B.
YctaHoBka  “AHpAbIp-
un’, npegHasHa4yeHHas
ana peructpauymm LWAJT ¢
aHepruen 6onblue 10" 3B,
Hayana pabortaTtb B 1996 r.
OHa pasmelyeHa Ha nosno-
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roM y4acTKe CKJI0Ha ropbl
AHAbIp4n n coctonT n3 37
CTaHAApTHbIX AETEKTOPOB
nnowagbio 1 M? Kaxabiii
Ha OCHOBE nnacTMacco-
BbIX CUMHTUNNATOPOB.
[eTekTopbl pacnosioXeHbl
Ha nnowaan 45 Tbic. M?
C warom okosio 40 M.
LleHTpanbHbll  geTekTop
YCTAQHOBKM  PacrofioxXKeH
Hag BakcaHckuMm noasem-
HbIM  CUMHTUNNSALNOHHBIM
TEeNeckonoM Ha paccTos-
HUM no sBepTukanu 350 M.
Mepenag BbICOTbI NO MJIO-
waam pasvelleHmsa geTek-
TopoB pgocturaet 150 m.
[na nofobHbIX YCTaHOBOK
ypesBbl4aNHO  akTyalib-
HOM sBnNsieTcs npobnema
6esonacHo  aKcnnyarta-
UMM B nepuoabl rpo30BOK
aKTMBHOCTM. OTa 3ajada
Oblla yCcnewHo peLleHa.

®

CTaHf[apTHbIA  CUMHTUIINISILNOH -
HbIV JETEKTOP Ha yCTaHOBKe “AH-
Ablp4n’”.

MpuHUMN JencTeBus 3awm-
Tbl OT MOJTHUA OCHOBAaH Ha
permcTpauynm UMNybCHbIX
3NEeKTPOMarHUTHbIX KO-
ne6aHu, BO3HUKAKOLMNX
B pe3ynbTaTe paspsgoB
MOMHWNA. MNpu NpeBbIWeHnN
3a4aHHoro nopora amnnu-

TyAabl  KonebaHun, yBe-
nMyMBaOWMXCA N0 Mepe
npMenNuXXeHns rpossbl,

efMHas ceTb 9neKkTpuye-
CKUX NpoBOOOB B MYHKTe
cbopa vHdopmaLun aBTo-
MaTn4eCKn pasMblKkaeTcA
Ha KOPOTKWE CermMeHThl,
KOTOpble OTKIo4YarTCcA
OT perucTparopa u Harpy-
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KalTca Ha paspAgHUKK.
Paboyasa KoHurypauyus
CcoeANHEHUN npoBOJOB
BOCCTaHaBnmMBaeTcsa  nMo-
CJ1€ OKOHYaHus rposbl.

Ha ycTaHoBke npoBo-
OATCA uccnegoBaHns B
cnegyowmx obnacTax:
Y- aCTPOHOMUSI CBEPXBbICO-
KOW 9HEPrnn; aHn3oTponus
NMEPBUYHbIX KOCMUYECKMNX
nyyenm B 0651aCTM 3HEPrumn
10'4-10"7 3B; y-BCnnecku ¢
)KECTKMM CNEKTPOM WU3ny-
YeHUs (COBMECTHO C acT-
poHOMMYeckon obcepBa-
Topuen Ha nuke Tepckon).

Komnnekc  “AHAbipyn’
n bakcaHckun noasewm-
HbIN CUMHTUNSALMOHHbIN
TENeCcKOn yHUKanbHbl, B
HacTosilee BPEMS y HEro

HeT aHanoroB B mupe. Oc-
HOBHOW Lenblo ero cospaa-
HMS ObINO uWccnegoBaHue
creKkTpa u coctaea K.J1. B
obnactn 7 x 10'-10"" aB
BOKPYr M3fioma B CrnekTpe
LLIAJT (peskoe n3meHeHue
OpMbl  3HEPreTUHEeCKOoro
cnekTpa BOMM3N 3HEprumn
3 x10"%3B). OgHUM 13 3KC-
NnepuMeHTOB, NPOBOAMMbIX
Ha Komnnekce “AHAblIpyn’,
SABNSeTCs NpoBepKa runo-
Tesbl 06 M3MEHeHun Xxa-
pakTepa B3auMogencTeus
NnepBUYHbIX YacTUL, C 3Hep-
rveit okono 3 x 10" 3B ¢
a4pamMu aToMOB BO3Ayxa.
OTa runoTtesa MOXeT 06b-
SCHUTb Habnogaembli na-
nom B cnektpe LWAJI no N,
6e3 npvBneYeHnsa npenno-

NOXEHUNn 06 W3MEHEeHUN
cnekTpa wwunm cocTasa
NepBUYHbBIX KOCMUYECKMX
nyyen.

MOASEMHBIA KOMMJIEKC
YCTAHOBOK OBCEPBATOPUA

B1978r.BBEgeH B CTPON
BakcaHckui nog3emMHbIN
CUMHTUNNSALUNOHHbIA Te-
neckon — MHorouenesas
nogsemHas yCTaHOBKa,
npegHasHavyeHHas ans
pelweHna 60nblIoro Kpy-
ra 3agad acTpodunsnku,
PU3MKM  INEMEHTAPHbIX
yactuy u K.n. Teneckon
pacrnosfioXXeH B rOpHON Bbl-
paboTke o6bemom 12 ToiC.
M3 Ha paccTosiHum 550 M oT
Ha4ana ropu3oHTasIbHOro
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lMpogonbHbI paspes3 nog3eMHOro Komraekca nabopatopunn ObcepBaTtopun, pasmeLyeHHbIX B 06yCTpO-
€HHbIX TOPHbIX BbipaboTKax rnog ropon AHAbIpYM (KupHasi Kpusasi): A — CUMHTUIISIUMOHHbIN Tes1ecKor,
b — rannuii-repmaHneBbIN HENTPUHHBIA Teneckorn. BennynHa notoka MIOOHOB B 1043eMHoO nabopatopum
3aBUCUT OT r1ybuHbI PacrosioXeHns: (TOHKasi KpuBasi).
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CL{MHTMﬂﬂﬂL{MOHHbIe HAEeTeKTopPbl Ha BerHeﬁ I'OpM3OHTa./7bHOl:1 rnjockocTn bakcaHckoro nog3emMHOro CymH-
TUNJIAUMOHHOIO TejiecKora.

TOHHeNs. JddeKTmBHaN
TOJMIWMHA TpyHTa Hag Te-
neckonom — 850 r/cm2.

YcTaHoBKa npegcTtaBnsaeTt
cobo  YeTbIpexaTaxHoe
3[aHune c OCHOBaHMEM MNJio-
waabto 280 M? 1 BbICOTOIA
11,1 m. 3pgaHne Tenecko-
na cobpaHo N3 H6ETOHHbIX
6/10KOB,  M3rOTOBJEHHbIX
M3 HU3KOPaANOAKTUBHbIX
6eToHa M wWebHAa. Mex-
ATa>KHble NepeKpbITUA TOJI-
wuHon 0,8 M 3ackina-
Hbl MenkuMu  dpakuus-
MW  OYHUTOBOro  LebHs
(150 r/cm?). Obujas macca
Teneckona npumepHo 2500
T, KOJIMYECTBO [JeTEeKTO-
pos — 3180, nonHasa macca
CUMHTMANATOpPA B HUX —
330 1. WecTb BHEWHUX n
4Ba BHYTPEHHMWX PerncTpu-

54
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pylowux cnos (no 4eTbipe
rOpM30OHTasbHbIX U BEpPTU-
KalibHbIX) N3roTOBMEHbI U3
TUMNOBbIX CLUUHTUSALMOH-
HbIX 4EeTEKTOPOB.

B Teneckone curHanbl
C WHOMBUAYanbHbIX TUMO-
BbIX  CLUMHTUNAAUNOHHDBIX
[ETEKTOPOB  CHUMAKTCSA
n obpabaTtbiBalOTCa Ta-
KuUM >Xe o06pas3om, Kak n B
ycTtaHoBKe “KoBep”. Mopor
npeobpasosatena “‘A — T”
COOTBETCTBYET  MPOX0OX-
OEHUI0 4epe3 JeTeKkTop
[EecATn  pensiTUBUCTCKUX
yacTuy. MNMopor uHTerpano-
HOro AUCKpMMMHaTOpa co-
OTBETCTBYET 3HEprosbige-
nenunto 10 MaB. CurnHansl
C HAUBMUAYanbHbIX NPeo6-
pasoatenen “‘A — T”, nH-
TerpasbHbiX AUCKPUMMUHA-

®

TOPOB 1 aHOAHbIE CUrHaSbI
OT rpynn  [EeTEeKTopoB
Ka)xgoro crios Tefieckona
NnocTynalwT Ha peruct-
pupylowmne  yCcTpPOMCTBa,
pacnonoXeHHble B anna-
paTHoMm 3ane. AHanms xa-
PaKTEPUCTUK COBOKYIHO-
CTU CUrHanoB MNO3BONSET
onpeaenuTb KOOpAUHATHI
[ETEKTOpPOB, 4Yepes3 KOTo-
pble Mpownu YacTtuubl, u
HanpaBfieHMs Ux npuxogaa.
WHdopmayms oT peruct-
pupylowmnx ycTPOWCTB, a
Takxe OT cuctem abco-
NOTHOTO M OTHOCUTESIbHO-
ro BpemeHu nocTtynaeT no
KaHany NnpsiMoro gocTyna B
OBM. Kaxgpble 15 muH BCA
HakonjieHHas u npegBa-
puTENbHO 0bpaboTaHHas
nHhopmauusa nepepaetcs
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MO ONTOBOJSIOKOHHOMY Ka-
6ento Ha cepsep. Ha Te-
neckorne OAHOBPEMEHHO
paboTaeT OKOMo gecATka
ANarHoCcTn4ecKux npo-
rpamm, NoCcTaBNAOLWUX
nHdopmauyuio o paboTo-
CMOCOBHOCTN BCEX CUCTEM
Teneckona.

OTHOCUTENBHO HEOOSb-
was Tonw@a ropbl  Hapg
MECTOM  pacrnonioXXeHus
Teneckona cHuauna goH
aTMocdepHbIX K.J1. B 3600
pa3 (Temn cyeTa OAUHOY-
HbIX MIOOHOB C 3Hepruemn
6onble 0,2 ToB cocTaens-
eT 12 ¢ [WTyK B cekyHay]).
C ofHOWM CTOPOHBbI, 3TOrO
oKasblBaeTcd  JocTtaTod-
HO ONS pelweHusa 3agadu
permcTpauyun pegkux npo-
LleccoB (M3MepeHne noTo-
Ka MIOOHOB, POXAEHHbIX
HENTPUHO BbICOKUX 3HEp-
TMN; MNOWUCK HENTPUHHbIX
BCMJ1ECKOB, COMpOoBOX-
Jalowmx konnanc 3Be3f
B lanaktuke). C pgpyron
CTOPOHbI, OCTaTOYHasa MH-
TEHCUBHOCTb K.J1. MO3BO-
NsieT ¢ XOpoLlen cTaTUCTu-
YeckKon 06ecnevyeHHOCTbIO
pewaTtb 60MbLIOA  Kpyr
3agay B o651actTn Ppusnku
K.J. (aHM30Tponus ny4den ¢
aHepruen 6onblue 10" 3B,
XUMUYECKUIN COCTaB nep-
BUYHbBIX K./1. C QHEPIMEN B
avanasoHe 10'2-10'¢ 3B,
B3aMmofencTeue c BeLle-
CTBOM MIOHOB C 3HEpPruemn
6onblwe 1 TaB).

PE3YJIbTATHI
OKCIMEPUMEHTOB HA BICT

Ha nopsemMHOM cuUWH-
TUNNAUMOHHOM Terfeckone
MonyyeHbl BaXHble pe-
3ynbTaThl:
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— M3MEpeH MOTOK MI0Oo-
HOB, POXXAEHHbIX aTmo-
chepHbIMM HENTPUHO KOC-
MUYECKUX Ny4en B rpyHTe
nog BIMCT: [l = (2,60 +
+0,15) x 1078 cm2c"cp];

— MONyYEeHbl OAHU K3
nepBblX OrpaHUYeHuin Ha
napaMmeTpbl  OCLUINSALMNA
aTMOC(EPHbIX  HENTPUHO
Mnav, — v, nv, —v;

— MONy4YeHO orpaHuye-
HME Ha MNOTOK HEWUTPUHO
BbICOKMX SHEpPrum OT Jio-
KanbHbIX WCTOYHUKOB W©3
NAocKoCcTu ManakTukuy;

— MOJIYYEHO Haunyywee
B MMpe OrpaHmyeHne Ha no-
TOK MeANEeHHbIX TsXenblX
MarHUTHbIX MOHOMOMen —
rMNOTETUYECKMX  YacTu,
ABMSAOWMXCA HOCUTENAMU
3/1EMEHTAaPHOr0 MarHMTHO-
ro 3apsga o4HoON NONsIpHO-
cTn (NONAPHOCTb OZAHOrO
nontoca marHuta) [P <5,5 x
x 10716 cm—2c7'cp];

— W3MEepeHbl amnnau-
Tyga [(12,3 £ 2) x 104 u
¢asa [1,6 = 0,8] nepson
rapMOHMKM  aHM30TPONun
K.Nl. B 3B€34HOM BPEMEHMU
(OTHOCMTENBHOE OTKIIOHE-
HWE WHTEHCUBHOCTU K.f.,
npuUXo4awWmx u3 nocnepno-
BaTeNbHO 3af4aHHbIX y4a-
CTKOB HebecHon cdepbl,
LUUKINYECKN npocMmaTpu-
Baembix BINCT, oT cpeaHe-
CYTOYHOrO 3Ha4YeHus);

— B TeyeHue 29 net
BegeTca cnyxb6a Habnto-
OEHNs 3a HEeNTPUHHbIMK
BCMJileCKamn OT  rpaBu-
TauUMOHHOIO Konnanca
3Be3n B [anakTuke. [lo
OaHHbIM HabnogeHnn 3a
Becb nepuopg (25,6 roga)
MoNly4eHbl  OrpaHu4eHus
Ha 4acToTy Benbiwek f u
CpegHUN nHTepBan Mexay

®

BCMbILKaMN  CBEPXHOBbIX
T:f<0,09r0ga, T > 11,1
roga;

- 3aperncTpmpoBaH
NOTOK HENTPUHO OT KOn-
nanca 3se3gbl SN 1987A B
Bonbwom MarennaHoBom
O6bnake O4HOBPEMEHHO C
yctaHoBkamu CLUA, UTta-
nun, AnonHuu;

— MPOBEAEHO nccneno-
BaHWe cTabusibHOCTU MPO-
TOHa B sigpax BellecTBa;
Nosly4eHHOEe OrpaHu4yeHune
Ha BpPeMSs XXM3HWU MPOTOHA
(T > 0,9 x 10%" neT) 6bI710
B CBOE Bpems fy4yluMm B
Mupe;

— M3MepeH MOTOK BbICO-
KO3HEPrn4HbIX HeI7ITpOHOB,
reHepupyeMbiii MIOOHaMM B
ckanbHoMrpyHTe[P,=(3,8+
+0,5) x 108 m2c7];

— paspaboTtaH u pea-
NN30BaH B 3KCMEPUMEHTE
MeTopA pasgeneHns agpoHx-
HbIX U 3NEeKTPOMAarHUTHbIX
KackagoB, OCHOBAHHbIN Ha
perucTpauyum  m-p-e-pac-
nagoB, COMPOBOXAAoLMX
Kackag;

— W3MEpEeHO MOoJIHoe
cevyeHne afpoHHoro o-
TOMOTNIOLEHNSA 40 IHEPTUI
¢oToHoB 10 TaB;

— [aHHble no wuamepe-
HUKO XUMNHEeCKOro coctaBa
NepPBUYHBIX K.J1. C 3HEeprus-
mu 10'°-10'® 3B xopoLo
cornacyloTtca Cc  pesyrib-
Tatamum npsAMbIX U3mMepe-
HUA npu 6ONee HU3KUX
(102 3B) aHeprusax;

— Ha OCHOBE W3MepeH-
HOM AONMM S4EpPHbIX Kac-
KagoB MoOJlydeHbl 3JKcne-
pUMEHTanbHble  AaHHble
no cedenumto y-N B3aumo-
JencTena B guanasoHe
3Heprun 40-130 M3B. OTu
JaHHble, 06bEAUHEHHbIE C
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Camasi rnybokass Hu3kogoHoBasi naboparopus HJ/IF3-4900 bakcaH-

CKOW HeNTPUHHOM 06cepBaTopum.

OaHHbIMW,  MOMYYEHHbIMU
B HEMeLKOM (Ppu3nyeckom
ueHTpe “DESY” (Fambypr)
Ha konnangepe HERA,
noaTeepxgatoT  apdekT
6onee 6bicTporo pocta ¢o-
TOH-afpPOHHOr0  CeyeHuns
No CPaBHEHUIO C POCTOM
CeYeHuin aapoH-agpPOHHbIX
B3aMOAENCTBUINA;

— MpeanioXeHbl, paspa-
60TaHbl U peanu3oBaHbl
4Ba HOBbIX MeTO4a U3y4de-
HUS MIOOHHOI KOMMOHEHTbI
LWUMPOKNX  aTMOCHEpPHbIX

56

NMBHEN; MeToAbl MNO3BO-
NAT  MNOMAYYUTb  HOBYIO
nHdopmauuio 06 3Hepre-
TUYECKOM CrekTpe M mac-
COBOM COCTaBe NepBUYHbIX
K.J1. B obnactu 3Heprum
10'°-10"" aB;

— pasBuTa U peanuso-
BaHa MeToAuKa nepecye-
Ta OT CNeKTpa KpaTHOCTEN
MIOOHOB K cnekTpy LLUAJ no
MOSTHOMY 4MC/ly MIOOHOB,
KOTOpbIA, B OTNMYMe OT
cneKkTpa KpaTHOCTEeW, sB-
nsetcsa O6bEKTUBHOW (He

3aBUCSLLEN OT yCTaHOBKN)
XapakKTepucTMKOM NoToKa
NepBUYHbIX K.J1. OTa METO-
OnKa no3BOMseT BbIMNOS-
HUTb MpsMOE CpaBHeHWE

AaHHbIX, MOJIy4eHHbIX B
pasHbIX 3IKCnepumMmeHTax C
MIOOHHbIMU TpynnamMu.

HN3KOPOHOBLIE
JTABOPATOPUN

[Ona npoBegeHna pspa
uccnenoBaHuni  YpesBbl-
YalHO peaKux peakumm u
pacnagoB C 3Heprosblge-
NeHneM, He NpeBbILLaoLWM
4 MaB, TpebytoTca ycno-
BUS, B KOTOPbIX HE TOJIbKO
(POH K.J1. CHMXKEH A0 MaK-
CMMarnbHO BO3MO>XHOr0O
YPOBHS, HO OAHOBPEMEHHO
[0 npegena CHMxXeH OoH
VNOHU3NPYIOLWNX N3MYyHEHUN
OT pacnajga eCTeCTBEHHbIX
paguoakTUBHbIX 3M1EMEH-
TOB B OKpy>KarolLlen cpege.
Pesynbtat pgocturaeTcs
3KpaHMpoBaHMEM  3Kcne-
PUMEHTanbHOM NOA3EMHOWN
YCTaHOBK/ KOMOWHUPOBAH-
HbIM C/T0€M BbICOKOYNCTbIX
3aWUTHbIX  MaTepuanos,
norfowarLmx 3TM W3ny-
YeHWH, U UCMOSb30BaHNEM
BbICOKOYNCTBIX Marepua-
NOB B KOHCTPYKLMK camou
yctaHoBku. K gaHHomy
HanpaBfieHVIO  1ccneno-
BaHMN OTHOCATCH 3ajadu
novcka pasfunyHbIX Mo
LBOVHOro 6eTa-pacnaga
psaga  M30TOMOB; MOUCK
yacTuy, obpasyrowmx Tem-
Hyto maTeputo BceneHHowm;
npoBepka 3akoHa coxpa-
HEHWS  9NIEeKTPUYECKOro
3apsga n gp. B O6cepsa-
TOpMM 3TWU MCCNefoBaHUs
npoBOAATCA B Tpex cne-
LUuanbHO CO34aHHbIX MO4-
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3eMHbIX HM3KO(OHOBbIX
nabopaTopHbIX nomeLlye-
HUAX (kamepax): 1) HU3Ko-
¢oHoBas kamepa (HUKA)
Ha paccTtosHum 385 M oT
Bxoga (rnybuHa — 660 wm
BOAHOrO 9KBMBasNeHTa; no-
neaHas nnowaab — 100 m?;
BBeAeHa B CTpon B 1974r.);
2) Kamepa npeumM3nNOoHHbIX
n3mMepeHuni (KAMPU3)
Ha paccTosHum 620 M oT
Bxoga (1000 m BogHOro
9KBMBANEHTa; nonesHas
nnowagpb — 20 M?; BBeAeHa
B cTpon B 1985 r.); 3) HU3-
KochoHOBasa nabopaTtopus
rnybokoro 3anoxeHus
(HNr3) Ha paccTosHuK
3670 m ot Bxoga (4900 m
BOAHOrO 9KBUBANEHTa;
nonesHas nnowagb —
200 M?; BBEZleHa B CTPO B
1993 r.; moaepHu3nposa-
Ha B 2008 r.). MNMoTok K.J.
B MOMELLEHNSIX CHUXEH B
2 x 103, 8 x 10% n 107 pas
COOTBETCTBEHHO.

3a rogbl cyuwecTBoBa-
HUS1 M Pa3BUTUSA KOMIMJIEK-
ca HU3KO(OHOBLIX nabo-
paTopuii BbINOSHEH pPAj
MeTOLMNYECKUX M UCCreao-
BaTeNbCKMUX paboT, B pe-
3yfnbTarte KOTOpbIX Oblnn
co3faHbl HM3KOMOHOBbLIE
YCTaHOBKMW C MONynpoBoj-
HMKOBbIMW, Tras3oBbIMU U
CUMHTUANAUMOHHBbIMK  Ae-
TekTopamu.

C ux nomoubo NpoBo-
ONNUCb ncenepoBaHusa pa-
ONOaKTMBHOCTM  pasnuny-
HbIX MaTepuanos, B TOM
yucne wnccnepgoBaHO pac-
npegeneHne KOCMOreHHbIX
pagMoakTUBHbBIX U30TOMOB
B obpasuyax NyHHOro rpyH-
Ta, poctaenieHHbix AMC
“NyHa-16, -20 n -24”; uns-
MEPEHO coAep>XaHne Koc-
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mMoreHHoro usotona &'Kr B
aTMOCepHOM KPUMNTOHE C
Luenbo MNpoOBEpKW runorte-
3bl O NMOCTOSAHCTBE WHTEH-
CUBHOCTM  KOCMMUYECKUX
ny4yen Ha NPOTSKEHUU MNo-
CNefHUX HEeCKOSbKWUX COT
ThiCAY NeT; onpegenex
Habop CepuirHO BbiNycKae-
MbIX METassoB, NMELMX
MUHUMarnbHOE  cofepka-
HME eCTeCTBEHHbIX pa-
ONOAKTUBHbBIX 3/1EMEHTOB,
NpUrogHbIX A4S co3haHus
CBEPXHU3KO(OHOBbLIX  YC-
TaHOBOK.

BbinonHeHbl  akcnepwu-
MEHTbI M0 NOUCKY ABYXHEW-
TPUHHOTO N 6€3HENTPUHHO-
ro 2p-pacnaga wn30TOMNoOB
8Ge, 1Mo, '59Nd, '36Xe,
aBorHoro K-zaxsaTta um3o0-
TonoB "8Kr n '?4Xe, apyrve
NMOVNCKOBbIE N3MEPEHUS.

rANJIMA-TEPMAHVEBBIN
HEUTPUHHbBIA TENECKOMN

Fannuin-repmaHueBbIn
HEWTPUHHbLIA Teneckon
(FCTHT) npegHasHa4veH gns
npoBeAeHNs  U3MEepEeHUN
NOTOKa COJIHEYHbIX HEen-
TpuHo. [aHHble 0 noToKe
cogepXxat  YHWKasnbHYHO
MHpopmaymo 0 TepMmo-
A0EpPHbIX  peakuusx B
LUeHTpanbHbIX  06nactax
ConHya wn 0 cBoWcTBax
HenTpuHO. ViccnepoBaHus
Ha [THT npoBogaTca c¢
1986 r. B pamkax poc-
CUNCKO-aMepuUKaHCKOro
3KCMepuMeHTa SAGE
(Soviet American Gallium
Experiment). MpuHuymn pa-
60Tbl Tefieckona OCHOBaH
Ha peakuumn 3axBaTa Heu-
TpuHo (v,) sgpom 'Ga c
obpasoBaHuem agpa "'Ge
1 anekTpoHa (e7): "'Ga (v,

®

e’) 7'Ge. [dOCTOWHCTBOM
JaHHOro MeToja pgeTek-
TUPOBaHWA, NPEeanoXeH-
Horo B 1965 r. coBeTCKUM
y4YeHbIM (HblHE 4YJIEHOM-
KoppecnoHgeHTom  PAH)
B.A. Ky3bMuHbIM, aBNSAET-
CS HU3KWI 9HEepreTU4eCcKni
nopor peakuun, KoTOpbI
coctasnaetr 0,233 MaB,
UTO CYLIECTBEHHO HWXe
MaKCMManbHOW  3Heprum
0,423 M3B HeuTpuHO OT
pp-uenu. bnarogaps aTo-
My ranfvMeBbli HEeNTPWH-
HbI Tefeckon no3sonsaeT
perncTtpupoBaTtb  pp-Hemn-
TPUHO, Adawowme Hanbosb-
WWA BKNag B MOJIHbIA MO-
TOK COJTHEYHbIX HENTPUHO.
PagnoakTmBHbIn ~ M30TON
""Ge pacnagaeTca nyTem
3/IEKTPOHHOro 3axBaTa ¢
nepuogomMm nonypacnaga
T, = 11,4 gHa. Pacnagbl
atomoB "'Ge MoOryT 6biTb
3aperncTpupoBaHbl, U Ta-
Knum obpasom byaeT onpe-
OeneHo Yyucno npomsowen-
LWMX peakuuin n paccHmTaH
NMOTOK HEMTPUHO.
MoA3eMHBIN  KOMMEKC
na6bopatopum [THT pac-
NMOSIOXKEH Ha paccTOAHUN
3,5 KM OT BX0O4a B WTOSIb-
Hio. OCHOBHOE nomeLlyeHne
nabopatopum npeacTas-
nsieT cobon IKCnepuMeH-
TanbHbIA 3an ANVHON 60 M,
wupunHor 10 M 1 BbICOTON
12 M. 'opHble nopoabl Hag
nabopartopuen cosgakoT
3aWnTy OT MIOOHOB K.Jl.,
cooTBeTcTBYOWYO 4700 M
BOLHOrO 9KBMBAneHTa, U
patoT ocnabneHne notoka
miooHoB B 107 pas. Vame-
PEHHbIA MOTOK MIOOHOB
coctaBnseT (3,03 £0,10) x
x 107 cm~2c™". [1na cHuXe-
HUS HENTPOHHOTIO U y-hoHa
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PeakTopHbIi 3an rannui-repma-
HNEeBOro HEMTPUHHOIO Tesleckona
O6cepBatopuu.

OT OKPY>XawLWmx TFOPHbIX
nopog 3an  obnuuosaH
HU3KOpaAnoaKTUBHbIM 6e-
TOHOM TONWMHON 600 MM 1
cTanbHbIM JIMCTOM TOSLWMU-
HOM 6 MM. [1OTOK HenTpo-
HOB c 3Hepruen 1,0-11 MaB
B nabopaTtopun He npesbl-
waet 2,3 x 107 cm2c.
B coctaB noa3emHOro
Komniiekca BXOAAT  Mo-
MeLWeHNs ans  aHanuTu-
YECKOW XUMUKW, CUCTEMBI
perucTtpayum pacnanos
Ge, HU3KOCHOHOBOrO
nonynposogHukosoro Ge
JeTekTopa u psga gpyrux
BCroMoraTtesibHbIX  Mofa-
pasgeneHun.

58
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B Teneckone B kayecT-
BE MULUEHWN MCMOsb3yeTcs
okosio 50 T pacnnasneH-
HOro MeTanInm4yeckoro
rannms, HaxogsLerocs
B CEMW XUMWUYECKUX pe-
akTopax. [EcTecTBeHHas
pacnpocTpaHeHHOCTb U30-
Tona "'Ga B rannuu pae-
Ha 39,6%. [pn oxwunpae-
MOM MOTOKE HEWTPUHO OT
ConHua 6 x 10 cm2c™!
(60 mMnpg HEWTPUMHO Ha
KBagpaTHbli caHTUMETP B
cekyHay) B 50 T meTannu-
YeCKOro rannms B TedeHne
Mecsiua obpasyeTcs OKoso
25 atomoB "'Ge. Ona us-
BNleYeHNs e AUHNYHbIX aTo-
moB 'Ge 13 MuLeHn 6bina
paspaboTaHa yHuKasnbHas
TEexHosorus, KoTopas
ABMNSETCA OOHMM M3 OC-
HOBHbIX TEXHOJTOrMYEeCcKnx
npoLeccos Teneckona.

MonHaa adhekTMBHOCTL
nsBnedyeHns atomos ’'Ge
N3 ransiveBon MULLEHMU, CO-
aepxxaujeit 5 x 102° atomoB
"1Ga, cocTaBnseT npuvep-
HO 90%. [lepnoAnHHOCTb
nssneyveHuna — 30 cyTt. U3
nsenedeHHoro ’'Ge cuHTe-
3upyeTtca ra3 GeH, (MoHo-
repMaH) — OCHOBHas KOM-
NnoHeHTa pabo4en ra3oBom
cmecu. Cmecb nomelyaeT-
CA B NPOMNOPUUOHASbHbIV
CYETYMK, C ero NnomoLlblo
OCYLLECTBMAETCSA perucT-
pauusi pacnagos aTtoMOB
7'Ge B cucTeme peructpa-
ymm MHT.

Pernctpauyna  peakux
pacnagoe atomoB 'Ge B
NPOoMoOpLUOHANIbHOM CYeT-
YMKe NPoJoIIKaeTCcHa B Te-
YeHMe 4eTbipex Mecsiues
(>10 nepuogos nonypacna-
na "'Ge), satem He MeHee
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OBYX MecsiLieB usmepsieTcs
¢oH. NHdopmauyua o co-
ObITMAX B NponopuMoHanb-
HOM CYeTYMKe B pexume
on-line Mo oMNTOBOJIOKOH-
HOMY KaHany nepegfaeTcs
Ha cepBep NOKanbHOW Bbl-
YMCnUTENbHOM ceTn nabo-
patopuu THT (JINMHT) B
HaszemHylo nabopaTopuio.
MonHbIM UMK onepauun
06Ny4HeHUs MULLIEHN, Wn3-
BIEYEHMA TMPOAYKTOB U
cyeTa pacnagoB aTomoOB
"'Ge HasblBaeTCA paH.

PE3VYIIbTATbH
KANMNBPOBOYHOIO
n OCHOBHOIo
OKCIMEPUMEHTOB

YbeauTtenbHbIM nog-
TBEpPXAEeHMeM [OCTOBep-
HOCTW pe3ynbTaToB, Nony-
YaemblX B 3KCMEpUMEHTEe
SAGE, npamon nposepkow
MEeTOLMKMN N3BeYeHns
NPOAYKTOB peakumm w
pacyeToB BbIxO4a peak-
UMM cTan  3SKCMepUMeHT
C UCNofb30BaHMeM  WUC-
KYCCTBEHHOIO UCTOYHMKA
HeWTpuHo S'Cr MHTEeHcuB-
HocTblo 19,1 x 10" ¢,
NCMYyCKaKLWero HEMTPUHO
¢ aHeprunen 750 kaB (90%)
n 430 kaB (10%). Pe3ynb-
Tar gaHHOro  aKcnepwu-
MEHTa, BbIPaXXEHHbIN Kak
OTHOLWEHNe WN3MEPEHHON
ckopocTn  obpa3oBaHus
Ge K 0XX1aaemoi CKopo-
CTW OT UCTOYHMKA M3BECT-
HOW MOLLHOCTWU, COCTaBwUI
0,95 + 0,12%. 310 MOX-
HO paccmaTpuBaTb Kak
npsiMoe [okKasaTesfibCTBO
Ha4EeXXHOCTN  U3MEPEHUn
NMOTOKA COJIHEYHbIX HeWn-
TPVHO, MPOBOAMMbIX B 3KC-
nepumeHTe SAGE.
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C gauBaps 1990 r. no
aekabpb 2007 r. obpabo-
TaHbl pe3ynbTaTbl 3KCne-
pumeHta SAGE, B KoOTO-
pble BOWMW faHHble 168
3aBEpLUEHHbIX COJTHEYHbIX
paHoB. O6beanHEHHbIN
pesynbTaT 93TUX [AaHHbIX
cocTtaBnseT 65,4 + 4 SNU
(1 SNU = 1 B3aummopgen-
CTBME B CEKyHAYy B Mu-
lweHn, copepxaulen 10°%6
aTOMOB aKTUBHOrO WU30-
Tona). lMony4yeHHoe 3Ha-
yeHne cocTtaBnaetr 51%
OT BennyunHbl 127,9 = 8,1
SNU, npeackasaHHOW no
CrangapTtHon ConHe4Hom
Mogenn (CCM) BPS08
6e3 y4yeTa ocuunNALUNA.
CoBwmecTHoOEe paccmoT-
peHve 93TOro pesynbTaTa
SAGE c¢ pesynbTatamu
OPYTUX 3KCNEPMMEHTOB MO
perncTpaunm COJSIHEYHbIX
HenTpunHo, a umeHHo SNO
(nog3emHas yctaHoBKa B
KaHnage), Homestake (noa-
3emMHas yctaHoBka B CLUA)
n KamLAND (nogsemHas
ycTaHoBKa B  ANoHWNn),
no3BonuMO cpgenaTtb [Ao-
NOSIHUTENbHbIE  BbIBOAbI.
Bbinn nony4eHbl OLEHKW,
BO-NepPBbIX, BENNYMHbI
noToka pp-HEWTPWMHO, AOO-
cturarowmx 3emnu B Buae
3MTEKTPOHHBIX  HENTPUHO
(9NeKTpoHHbIN apomart) —
[(3,4+0,47) x 10"°cm~2¢c7"],
BO-BTOPbIX, MOJIHOrO MoO-
TOKa HEeNTPUHO OT pp-pe-
akuymi B ConHue, goctu-
ralowmx 3emnu B BUAE
pasfnyHbIX  apoMaTHbIX
COCTOSAHMI (9MEKTPOHHBbIE,
MIOOHHbIE U Tay-HENTPUHO),
BO3HMKAKOLMX KaK pesynb-
Tat ocuMNNAUMM UCXOAHO
3MTIEKTPOHHbIX HENTPUHO —
[(6,0 £ 0,8) x 10'° cm=2c7"].

®

OKCnepuMeHTanbHO Nosny-
YeHHasi BeNM4MHa nosiHoro
NOTOKa HENTPMHO XOPOLUO
corfiacyeTcs ¢ BESIMYMHON
noToka, npeackasbiBae-
mon CCM — (5,95 + 0,06) x
x 10'° cm—2¢c".

YCTAHOBKA OrPAH
B wtonbHe ‘[MaBHas”

Ha paccTtosHum 1350 ™
OT BXxoJa 3asepluaeTcs

cosfaHue noA3eMHOro
3ana ana OnToakycTu-
yeckom rpaBuTaLMoOH-

HOM aHTeHHbl (OMPAH).
B koHcTpykuyuio OIPAH
3a10XeHbl NPUHLUMMbI,
nosponawowme 6e3 oxnax-
OEeHVs1 BaKyyMUPOBAHHOrO
aKyCTMYECKOro getekropa
Maccoun okono 1 T 4oCTUYb
yyBCcTBUTENbHOCTM 10718
Nno OTHOCUTENbHOW Ae-
dopmaLmmn, [OCTAaTOYHON
4N perucTpauun rpasu-
TaLMOHHO-BOJSTHOBOrO  U3-
NyYeHns, MNopoXAaeMoro
B MOMEHTbI KaTacTpod pe-
NATUBUCTCKUX acTpohnsu-
YeCKUX 06BHEKTOB B HaLUen
[anakTuKe 1 ee OKpPeCTHO-
cTax (go 100 knk). Pa6oThl
BeayTcsa coBmecTHo WAN
PAH v TAWW MIY, wux
OKOHYaHue 3annaHupoBa-
Ho Ha 2011 r.

MOASEMHBLIA KOMIMJIEKC
FEOPUBNYECKUNX
YCTAHOBOK

MapameTpbl OKpyXato-
wen cpefbl B NOA3EMHOM
KOMMJIEKCE  NOMeELLEeHUn
oTnn4arTCs BbICOKOW
CTabUnbHOCTbIO.  YPOBHMU
BUOPAUMOHHBLIX U aKyCTu-
YECKUX LYMOB MHOroKpart-
HO CHWXeHbl MO cpaBHe-
HUIO C MOBEPXHOCTbIO. JTO
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Komnnekc reonsandecknx npu-
60p0oB, pa3mMeLyeHHbIX B reogu-
3uyeckow nabopatopum Ne 1.

cospaet Ypes3BblYaNHO
yOoo6Hble  ycrnosus  Ans
npoBeAeHNs  PasfiMyHoOro
poga reou3anyeckux us-
MepeHun n obecneymBaeT
NX BbICOKYIO HyBCTBUTENb-
HOCTb. LleHHOCTb Takux
NccrefoBaHUn He TOMbKO
B (oyHAaMeHTasbHOW CO-
ctangwowen. [onyyae-
Mble [aHHble MO03BONAT
oTcrnexunsaTb 06CTAHOBKY
B rMYyO6UHHbIX cnosx 3emnu
B OKPECTHOCTSX ChALEero
By/ikaHa 3nbbpyc u npo-
rHO3MPOBaTb BO3MOXXHbIE
N3MEHEHMS €ro COCTOSAHUS.

B HacTosduwee Bpemsa B
LITONbHAX HaxoAATCA reo-
husnyeckmne yctaHOBKMU:

60
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— BbICOKOYYBCTBUTE/b-
HbI gedopmorpad MANL
MIY Ha ocHoBe 6onbLue-
6a30BOro f1a3epHOro  WH-
TepdepomeTpa pasmeLleH
Ha paccTosHun 530-610 M
OT BXOAa B LWTOSIbHE
“I'naBHaga”;

— O6NMKHUA reodmsu-
yeckun komnnekc W3
um. O.1O. Wmngra PAH
(HaKknoHomepbl,  MarHuT-
Hble BapuoMeTpbl, Ceunc-
MOCTaHUMSA) yCTaHOBIEeH
Ha paccTosHum 1520 m oT
BXofa B WTOMbHIO “[Nas.-
Haa” B reomsnyeckon
na6opatopum Ne 1;

— panbHWA  reodusu-
yeckunm komnnekc W3
um. O.1O. Wmngra PAH
(HaKnoHOMepHbI, MarHm-
TOMETPHI, rpaBumeTp,
TEepMOMETpbI) U Cencmo-
cTaHumm [eodpumsnyeckom
cny>x6bl PAH pacnonoxxeH

®

Ha pacCcTosHMN 4 TbiC. M OT
BXoZa B WTOMbHIO “Beno-
mMoraTtesnibHas” B reodpusun-
Yeckon nabopartopum Ne 2.

B uenom paboTbl Ha Bcex
ycTaHoBkax bakcaHckon
HEeWTpMHHON  obcepBaTo-
pun NAW PAH nposogaTcA
B TECHOM COTpPYAHUYeCcTBe
C pAgOM OTeYeCTBEHHbIX
N 3apybexHbIX Hay4HbIX
opraHusauun:  Kabapawu-
Ho-Bankapckuii rocypap-
CTBEHHbIA  YHMBEPCUTET,
IOXHbBIN depepanbHbIn
YHUBEpCUTET,  XapbKOB-
CKMIN HauMOHaJbHbIA YHU-
BepcuteT, MUOUN, HUNAD
Mry, TAAW Mry, N3
um. O.10. Wmmata PAH,
N3MNPAH, MonsapHbInA
reopmsanyeckmn UHCTUTYT
PAH (Anatutbl), eodwm-
3nyeckaa cnyxéa PAH,
WNHetutyT acTpoHoOMUM
PAH, OWAN, wmexayHa-
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poaHas Konnabopauus
“GERDA”, MexayHa-
poaHas Konnabopayus
“EMMA”, Tonbckuih WH-

CTUTYT SiA€pHbIX Npobrem
(nabopaTtopusa  KOCMUYe-
CKNX ny4en, r. Jloass). 3710
3HauYUTEeNbHO noOBblWaeT

Hughopmayus

Axkapgemuk P.A. CloHsieB —
npoceccop MNMpuHCTOHa

[TpuncTOHCKMHT WHCTH-
TYT BBICIIHX I/ICCJ'IC}:[OBaHHﬁ
(CIIIA), ocHOBaHHBIH B
1930 1., 17 aBrycra 2010 T
m3bpan mpodeccopom OTtae-
JeHWsI €CTECTBEHHBIX HayK
IJIaBHOTO HAy4YHOTO COTpPYI-
Huka UKW PAH u nupekropa
Wucturyra acTpoU3NKH
O6mectBa um. Makca Ilnan-
ka (Iepmanus) akamgemMuka
P.A. Cronsesa. Pamng Anne-
BHY paboTaeT B 00IacT KOc-
MOJIOTHM W PEISTHBHCTCKOU
actpopusuku. JlocTUrHyThie
UM pe3yJIbTaThl UCCIIC0BAaHHH
MOJyYUIU TPU3HAHHUE CIIE-
IUaJIMCTOB BO MHOTHUX CTpa-
nax. B gactaoctu, P.A. Cro-
HSIEB COBMECTHO C JIOKTO-
poM GpU3NKO-MaTEeMaTHIECKUX
Hayk H.M. Illakypoiil cozganu
MOJIeJIb AKKPEIMOHHBIX JIHC-
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APPEKTUBHOCTL  UCMNOSb-
30BaHus YHUKaIbHOro
ONs Hawen cTpaHbl cne-
LUManu3npoBaHHOro  HU3-
KOCOOHOBOrO MOA3EMHOMO
Kommniekca yCTaHOBOK
bakcaHCKON HEeNTPUHHON
obcepsaTtopumn AW PAH n

KOB, OIIMCBHIBAIOIIYIO MMaJICHUC

BEIIECTBA HA YEPHBIC JIBIPBI U
HEeHTpOHHBIE 3Be3/bl. PaboThI
akagemnka S1.b. 3empgoBnua
u P.A. CronsieBa UIMEIOT Bax-
HO€ 3HAYE€HHE [JIsi I[MOHUMa-
HUS SBOJIIOIIMH H CTPYKTYPHI
Bcenennoii.

Pamupn AnueBuu ynenser
GomnpIIOe BHHMAaHHE pPa3BH-
THIO UCCIIEA0BATEILCKUX CIIO-
cobHocTel Hanbojiee MHOrO-
o0emaImX MOJIOABIX acCT-
PO HU3UKOB U3 Pa3HBIX CTPaH.
UszsectHo, uto P.A. Crousesn
IMOArOTOBHJ HEMAajao MOJIO-

nogTeepXxaaeT ero BbICO-
KW Hay4HblA MoTeHuman
ONs npoBefeHus uccne-
OOBaHMN npu  peLlleHnn
LUIMPOKOrO Kpyra pasnuy-
HbIX 3ajay COBPEeMEHHOMN
HayKu.

IBIX POCCHHCKHX YUYEHBIX K
Hay4yHOH paboTe B pa3nuy-
HBIX 00JacTAX acTpo(U3UKH.
Ora CTOpOHa JesTENbHOCTH
Pamupga Anumesnua Onu3ka
K Hay4HO-IIe1aroruyecKoi
nporpamme MHCTHTYTA.
IIpuHCTOHCKUI MHCTUTYT
BBICIIMX HCCIJIEJIOBAaHUH 10
NpaBy CYUTACTCS OJHUM W3
Hambojee TPECTIKHBIX Ha-
YYHBIX YUYPEXACHHH MHpa.
3neck paboTany Benuvaiimme
¢u3uku U MareMaTHKH XX B.
Anws6ept Oiinmreitn, Kypr Ie-
nens, [Ixon ¢on Heitman, Po-
O6ept Ommenreitmep, FOmxuH
Burnep. Ceituac B UnctutyTe
pabotaror 28 mpodeccopos,
W3BECTHBIX CBOHUMH pe3yJib-
TaTaMH BO MHOTHX 001acTsix
HayKd OT MAaTeMaTHKH [0
MOJICKYJISIpHOW OHOJIOTHH |
OT HUCTOPUU JI0 SKOHOMHKH.
beite npodeccopom Mucrtu-
TyTa — OoibIIas 4YecTh JUIS
COBPEMEHHOT0 YYEHOTO.

IIpecc-penussl Pockocmoc
n UKW PAH,
18 aBrycTta 2010 .
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