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PaccmarpuBaeTcs MeTof Iy4KOB MEUE€HBIX HEMTPUHO, KOTOPBIM 3aKJII0YaeTCsi B TOM, YTO Ha OCHOBE BOC-
CTaHOBJIEHUS] KWHEMATUKU TTT —> MJ“VH pacnaga poauTeabCKO YaCTUIIBI MOXKHO C BBICOKOM TOYHOCTBIO pe-
KOHCTPYHUPOBATh UMITYJILC U TUIT 00pa3oBaHHOTO HelTpuHo. OnucaHa MeToauKa (popMUpPOBaHUS MyyKa
POAUTENBCKUX YaCTHUIl TT Ha KaHasle ycKopuTenbHoro komiuiekca Y-70 (IIpoTBUHO), 06CyKIaroTcs pac-

YCTHBIC XapaKTCPUCTUKHU COOTBETCTBYIOLICIO ITy4YKa.
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BBEIAEHME

HeiitpnaHBIE MCCIeqOBaHUS CETOIHS — HaMOO-
Jiee akTMBHO pa3BUBalollleecsl HallpaBieHUe B (pU3U-
K& 3JIEMEHTAapHBIX YaCTUIL C BBICOKMM MOTEHIIMAIOM
oTKpeITHi. Hambosee BakHBIE ITPOEKTHI MHPOBOTO
YPOBHsA HaUCJICHbI Ha PCIICHUE TaKMX KIIOYEBBIX 3a-
a4, Kak usydeHue Hapyienvs CP-uetHoctu BV, — Vv,
OCHWUISIIINSIX, ONpenesicHe NepapXun Macc HEUTpH-
Ho. ITpoaBUHYTBCS B 3TUX BOMpOcax MOXHO, M3ydasi
ocuwuALMy HeiitpuHo ¢ sHeprueit O (1—10) 5B, re-
HEepPUPYEMbIX YCKOPUTEJIEM M OETEKTHUPYEMbIX Ha
OOJBIIMX PACCTOSTHHUSIX, T.€. Ha “INIMHHOI” 0Oase

0 (100—1000) k™.

B skcnepumenTe P20 (Protvino-to-ORCA) 1a-
HUpPYETCsI HaIlpaBUTh HEUTPUHHBINA ITy9OK OT IIPO-
toHHOTO yckoputensi Y-70 (IIporBunHo, Poccusi) B
CpenuzeMHOe MOpe JJIs1 perucTpaiuy HeMTPUHO COo-
30aBacMbIM BOJIM3U IT0Oepexbs MpaHuy r1y6oKo-
BomHbIM geTekTopoM ORCA (Oscillation Research
with Cosmics in the Abyss) sl IpoBeAeHUS DKCIIe-
PUMEHTOB I10 OIIpEeaeJIEHIIO NepapXUU MacC HEUTpU-
HO M Tioncka HapymreHusi CP-mHBapmaHTHOCTH B
JIeNTOHHOM ceKkTope [1]. PaccTosiHue oT ycKopuTest
¥Y-70 no nerekropa cocTaBisaeT 2595 KM, 4YTO Uaeallb-
HO IJI paccMaTpUBaeMOro HEMTPUHHOTO 3KCIIepH-
MeHTa. OLEeHKU YyBCTBUTEJILHOCTHU 3KCIIEpHUMEHTA
P20 1oka3pIBaloT, 4YTO 3TOT IKCIIEPUMEHT IacT Oec-
MpeleaeHTHYIO YYBCTBUTEIILHOCTD K 3 deKTaM Ma-
Tepuu B 3emiie. DTO TMO3BOJUT OMpPEaeIUTh uepap-
XUIO0 MacC HEMTPHHO C BBICOKOI CTEIIEHBIO JOCTO-
BEPHOCTH BCEIrO IIOCJIE HECKOJBKUX JET pPadOTHI

SKCIEepUMEHTA JaXe MPpU YMEPEHHOM MHTEHCUBHO-
CTU IIPOTOHHOTO ITyuyka ~90 KBT.

Hcnonp3oBaHue HEUTPUHHOrO MydykKa U3
ITporBuHo B HeliTpmHHOM Teieckorie ORCA 1o3-
BOJIMT M30eXaTh 3HAYMTEJIbHBIX 3aTpaT Ha MPOBe-
JeHUE MOA3eMHBIX pabOT U MOTEHIUAJIBHO MO3BO-
JIIET 3HAYUTEIBHO YBEJIMYUTH MacCy IeTeKTopa.
Taxkke 31eCh BO3MOXHO CPaBHUTEIBHO JIETKO MPO-
U3BECTU MOAEPHU3ALUIO M CO3IaTh YIUIOTHEHHYIO
Bepcuio netekropa ORCA (Super-ORCA). D10 1103-
BOJIUT 3HAYUTEIBHO YBEJIMYUTh YYBCTBUTEIHLHOCTH
SKCIIEPUMEHTA K MPOBOAVMBIM U3MEPEHUSIM.

TakuMm ob6pasom, akcnepuMeHT P20 OyneT 00-
JlajaTh YHMKaJbHBIMU XapaKTepUCTUKAMU [axe
MPY CPAaBHUTEIbHO HU3KOM MHTEHCUBHOCTH ITy4YKa
(~90 xBT Ha nepBoii cranuu aKkcrepumeHTa) Y-70.

Hns peanuzaunu mpoekTa HEOOXOAUMO COOpYXKe-
HIe HOBOTO HEUTPMHHOTO KaHasia Ha yckopureie Y-70,
KOTOpPBIi 00ecriedyuT hopMUpOBaAHUE MTyyKa HEATPU-
HO IS TIpOBEIECHMSI BKCIIEpUMEHTa Ha JajibHeM
netektope (ORCA), a Takzke cMOXeT 00ecTIeunTh 00-
raTylo Hay4YHylO MporpaMmy HCCISAOBAaHUI Ha KO-
poTkoil 6a3e, Ha Tuiomanke HUIL “KypuatoBckmii
nHctutyt” — UDOBD B [IpoTBUHO.

METOJ MEYEHBIX HEUTPUHO

ITyuyku HeNTPUHO, co3MaBacMble HA YCKOPUTEIISIX,
B OCHOBHOM IIOJIy4alOoT IyTeM (OopMUPOBAHUSI WH-
TEHCHUBHOTO ITy4Ka 3apsi>KkeHHBIX TT(K)-ME30HOB, KO-
TOpble B JalIbHEHIlIeM pacliamaloTcs o KaHalaM

n(K)* — u* v, (v,) nm K,;. B HacTosimee Bpems pac-
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MCCIEJOBAHUE XAPAKTEPUCTUK ITYUYKA MEYEHBIX HEUTPUHO

CMaTpUBaETCS BapHaHT CO3MaHMsI KaHaia o (hopMu-
pOBaHUIO MyYKa “MeUeHbIX’ HEUTPUHO, UiIes KOTO-
poro ObL1a NpeaIoxkeHa U ocyliecTBiaeHa B 1980-x rr.
B IlporBuHO Ha ycraHoBke “Komruiekc MedeHBIX
Heiitpuno” (KMH) [2]. Unest co3naHust mydka “meue-
HBIX” HeHTpUHO [3] COCTOUT B TOM, YTO OTHOBPEMEHHO
C perucTpaumeil HEMTpPUHHOIO B3auMOOEUCTBUS B Jie-
TEKTOpE, IIPU ITOMOIIY CIELMAIBHOM CTAaHIIUM Mede-
HUSI UIBMEPSIIOTCS XapaKTePUCTUKU OCTAIbHBIX YaCTHI]
(MMITyJIbC, 3apsi, TUII YacTHUIIbI), 0Opa30BaBIINXCS B
pacrane pogurenabckoro T(K)-me3oHa. 1o aTuM maH-
HBIM U U3BECTHOMY UMITYJILCY POIUTEIHCKOMN YaCTULIBI
OKa3bIBAE€TCSI BO3MOXKHBIM C XOPOIIE TOYHOCTHIO BOC-
CTaHOBUTH TOUKY OOpa30BaHUSI HEWUTPUHO, €r0 WM-
IYJIbC, TUI HEUTPUHO, €T0 KUPATbHOCTD, T.€. IapaMeT-
PBI MEYEHOTO HEMTPUHO.

Jns peanusaluyd MeToIa MEUYeHUs HEeHTpUHO
BaxKHa CIIOCOOHOCTD PErMCTPUPOBATh B HEUTPUHHOM
KaHaJle BCE 3apsI’)KEHHbBIE YACTULIBI, a TAKXKE BO3MOX-
HOCTb CBSI3aTh HEWTPUHO, B3aUMOJICHCTBYIOIINE B
IIETEKTOpPE, C MEYEHBIMU HEUTPUHO.

B skcnepuMeHTe, ¢ UCITOJIb30BaHMEM ITyYyKa Me-
YEHBIX HEUTPUHO BO3MOXHO: YJIyYIIIEHHWE M3MeEpe-
HMSI ITOTOKA HEWTPUHO, MoaaBJecHUE (POHOBBIX IPO-
LIECCOB, YJIYUYILLIEHME TOYHOCTU U3MEPEHUS DHEPTUU
HEUTPHHO, YIydlleHWe HASHTHU(hHKAIIMK apoMaTa
HEUTPUHO, BO3MOXHOCTb OMpENcIeHUsI KUPaIbHO-
CTU HEWTPUHO.

st peructpaum OOJIBIIOTO TOTOKA 3apsKeH-
HBIX YACTHUIL B CTAHLIMM MEUEHUSI BO3MOXXHO UCHOJIb-
30BaHNE KPEMHUEBbIX MUKCEIbHBIX NE€TEKTOPOB. 3a
MOCJIEAHUE HECKOJBKO JIET ObUT NOCTUTHYT 3HA4YU-
TEJILHBIN MPOrpecc B COBEPIIIEHCTBOBAHMM TaKMX Jie-
TEKTOPOB U BO3MOXHO UX UCHOJIb30BAHNE TIPU BBICO-
KUX TUIOTHOCTSIX TYYKOB 3apsSI’KEHHBIX YACTUIL B Ka-
Hajie [4—6].

s yMeHbIIeHUSI TUIOTHOCTU IOTOKA 3apsiKeH-
HBIX YaCTHUIL B ITYYKE MOKHO MCITIOJIb30BaTh CJICAYIO-
mue ¢pakTopsl. [IpoxoxneHne 9yacTull B ITyYKe MOX-
HO pa3HEeCTU BO BpeMEHM, U3BJIEKasl X U3 YCKOPUTE-
JIT 3a HECKOJbKO CeKyHI (MemJIeHHBIII BBIBOM)
BMECTO MCHOJIb30BaHUSI OOBIYHOIO IIUKJIA BHIBOAA B
HECKOJIbKO MUKPOCEKYHI. BO3MOXHO yIIMPUTH MO-
TePeYHbIl MPOPUWIb MydyKa POAUTEIBCKUX YaCTHIL.
Haxkonen, MoxxHo (popMHpOBaTh ITYYOK POAUTEIh-
CKMX YaCTHII B AUAIIa30HE UMIYJIbCOB, KOTOPHIE OYy-
YT TIPOU3BOAUTL HEUTPUHO C DHEPIUSIMU, OIITHU-
MaJIbHBIMU JIJISI U3y4aeMbIX SIBJICHUIA.

Texnuka MedeHUSI HEUTPUHO OCHOBaHa Ha
YCTAHOBJIEHUN OTHO3HAYHOTO COOTBETCTBUS MEX-
Iy B3aMMOJIENCTBYIOIIMMHU M MEYEHBIMU HEWTPU-
HO. DTO COOTBETCTBUE YCTAHABIMBAETCS HA OCHOBE
BPEMEHHOIO0 M YIJIOBOTO COBITAJAEHUS DTUX HEM-
TpuHO. MonenpoBaHUe MTOKA3aJI0, YTO MEYEHBIE 1
B3aMMOJIEMCTBYIOIINE HERTPUHO MOTYT OBITh OTHO-
3HAa4YHO CBg3aHbl W11 Oojiee, yeM 90% coObITUIl C
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OYEHb HE3HAUYNTEIILHOM 3aBUCUMOCTBIO OT UMITYJIb-
ca t*-me30H0B. OcraBmmneca 10% HOHOBBIX COOBI-
TUIL OyOyT yaajeHbl IIpU QPU3NIECKOM aHAJIM3e M3-
3a HeoJHO3HaYHOI accouuanuu. OLEHKU TTOKa3bI-
BalOT, YTO MEUEHME HEUTPUHO C TUIOTHOCTBIO ITydKa

10" v, (Vu)/c BO3MOXHO C ITOMOILBIO TEXHOJIOTUH,
UCIIONb3YIOlIell KpeMHUEBbIE MUKCEIbHbIE 1eTEK-
TOPBI.

HMcronb3oBaHue CcUCTEMbl MeYEHUSI HEUTPUHO
(“yMHBII KaHan”), KOTOpas 40 HACTOSIIIETO BpeMe-
HU HE paccMaTpuBaiach B 3KCIIEPUMEHTaX C “Hajlb-
HUMM~ HEUTPUHO, CMOXET OOECIeunuTh HEOOXOmu-
MVIO CTaTMCTUKY HEUTPUHHBIX COOBITMU Haxe MpPH
CpaBHUTEIHLHO HU3KOIT MHTEHCUBHOCTH I1y4yka Y-70.

O CO3JIAHMU HEUTPUHHOI'O KAHAJIA

Creuuaau3upoBaHHbIe MYYKU MIOOHHBIX Heii-
TPUHO HA MPOTOHHBIX YCKOPUTEISIX BBICOKUX DHEP-
I'Mii MOJNyYaloT KaK 4acTULLL OT pacnanos ©tt, K& —
—ut + Vu(V,), a caM HEHTPUHHBIN KaHaI OOBIYHO
COCTOUT M3 (POKYCUPYIOLIEH CUCTEMBI, (POPMUPYIO-
IIEei My4YoK 7T, K-ME30HOB B HY>KHOM MMITYJIbCHOM U
VIJIOBOM MHTEpBajaX, U CBOOOTHOTO pPaclagHOIo
y4acTKa, 3aKaHYMBAIOLIETOCsS aIpOHHBIM U MIOOH-
HBIM ITOTJIOTUTEIISIMU.

s co3maHusi HelTpuHHOTO KaHaia B MIDBD
MpeAIojaraeTcs UCIoab30BaTh MEAJIEHHO BbIBEIEH-
HBI 13 yckopuTelis Y-70 ITydoK IIPOTOHOB C SHEPrU-
ei1 60 5B u nHTeHCuBHOCTBIO 1o 1013 yacTull 3a UK
IIMTEIIBHOCTBIO OKOJIo 9 ¢. Hike paccMmaTpuBaeTcst
NPpUHLMIINAIbHAS OITUYECKAas cxeMa HEUTPUHHOTIO
KaHalla ¥ OOCYXOAIOTCSI OCHOBHBIE pacueTHBIE Xa-
paKTepUCTUKU (GOPMUPYEMBIX ITy4KOB. I1puBomsTCcs
rnapaMeTphbl Iy4KOB HEATPUHO Ha JaJbHEM NETEKTO-
p€, pacloNOXEeHHOM Ha PacCTOSHUM 2595 KM Tociie
KOHIIa pacIlafHOTO Y4acTKa KaHaja, a TakKKe XapaK-
TEPUCTUKH ITyYyKa T -ME30HOB B HaYaJle pacragHoro
y4acTka. Pe3yabTaThl BCceX pacyeToB IIPUBEACHBI I
10" mpoTOHOB, cOpacHIBAEMBIX HA MUILIEHD.

B pacueTax ucnoab3yeTcs yIIpOIIEHHas cxema,
npyu KOTOPOW MCTOYHMKAMU MIOOHHBIX HEWUTPUHO
SABJISIIOTCS TOJIBKO pacriaibl T -ME30HOB, IIPUYEM BCe
MMMOHBI, MOIIANAIOIIMe MIPU TPAHCIOPTUPOBKE I10 Ka-
HaJy B BEIIECTBO, BBIOBIBAIOT U3 paccMoTpeHus. He-
MPOB3aMOJICIICTBOBABIIIME B MMUIICHU IIEPBUYHbBIC
MIPOTOHBI TAKXKE B TAJIbHEHIIIEM HE pacCMaTPUBAIOTCS.

T'OJIOBHAA YACTH KAHAJIA

CxeMaTuyecKuii IJlaH HadajJbHOM YacTuU Heli-
TPUHHOIO KaHaja moka3aH Ha puc. 1. Ilydok mep-
BUYHBIX IIPOTOHOB, HAapaBJICHHBIIA BIOJbL OCH Z, C
MOTIEPEYHBIMU pasMepamu G, = G, = 1.5 MM cOpachI-
BaeTcs Ha MULIeHb T U3 aaTloMUHUS LIMHO# 60 cM 1
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Puc. 1. Cxemaruyeckuii mjaaH HavyaJlbHOM YacTH Heu-
TPUHHOIO KaHaa.

pamycoM 5 Mm. M3006pa3oBaBIINXCS B MALLIEHU T -Me-
30HOB OOBEKTUB (TPUILIET) U3 KBAIPYHOJbHBIX JUH3
Q,—Q; dopmupyeT y3KopacxoasIuiics My4oK YacTHll,
a O6e3maucriepcHasl YeTbipeXMarHuTHas CUCTeMa U3 JIU-
MOJIbHBIX MarHuToB M | —M, obecrieunBaeT BblIeIeHNE

YacTHII B HyXKHOM MHTEpBaJie UMITYJIbcoB!. Mexay M,
U M; HaxonuTcsd 00JlacThb MEUEeHUsI, B KOTOPOM ycTa-
HaBJIMBAIOTCS JETEKTOPHI, M3MEPSIOIIe WMITYJIbChI
T-ME30HOB ¥ MIOOHOB OT pacrama T" — L + V,.. 3a mo-
ciaeqHuM KomuMmatopoM C HauuHaeTcs pacramHast
Tpyda mHoit 150 M 1 pagmycom 750 MM.

OOBIYHO HEIIPOB3aNMOICICTBOBABIINE B MUIIIE-
HU TIPOTOHBI COPACHIBAIOTCSI HA MOIJIOTUTENh, KOTO-
pbIii PacIoOoXKeH B LIEHTPE YeThIPEXMarHUTHOM CU-
CTEeMBI WJIM B KOHIIE pacmnamgHoi TpyObwl. B moGom
ciydae HeoOXoauMa CIielinaabHas KOJUTMMALVS Tyd-
Ka B HayajJbHOI 4yacTW KaHajna. B maHHoII pabote
STOT BOIIPOC He M3ydaJicsl, 1 MO3TOMY HEIIPOB3au-
MOJIEHCTBOBABIIIME IIPOTOHBI BBLIOBIBAIU U3 pac-
CMOTpPEHMSI.

KBagpynosnbHast IMH3a UMEeT IJIMHY 2 M U Aua-
meTtp areptypsl 200 MM. lJtmHa MarHUTa COCTABIISIET
3 M, a ero BepTUKAJILHBIN MEXITOJIIOCHOI 3a30p pa-
BeH =100 MM. PexXXyMbl TMH3 1 MarHUTOB, a TakKKe
packpeiTe KojmmMaropa C M KOJIMMaTOPOB, pas3-
MELLIEHHBIX BHYTPU MarHuToB M, n M;, BEIOUpanuch
u3 yciaoBusi GOpMUPOBAHUSI Ha OETEKTOpe ITydKa
HeATpUHO B MHTEpBaJie Hepruii ot 3 1o 6 [5B, coor-

I'p pab6ortax [7, 8] 6bpu1a paccMoTpeHa (hoKycupyloliasi CucTeMa
1711 hOPMUPOBAHUSI HEUTPUHHBIX MTYYKOB, COCTOSIIIAS U3 IBYX
TPUIUIETOB KBAAPYMOJbHBIX TUH3, MEXIy KOTOPBIMU PACIOJIO-
KeHa Oe3nucIiepcHasl YeThIpeXMarHuTHasl cucTeMa ISl BbIze-
JICHUSI YacCTUILl B HY>KHOM MHTEpBajJe UMITYJbCOB U OUMCTKU
MyJyKa OT YaCTHII IPYToro 3HaKa.

MN3BECTHUA PAH. CEPUA OPUINYECKAA
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Puc. 2. CriekTp T-Me30HOB B Hayajie pachagHOro y4acTka
KaHasa.

BETCTBYIOLLEMY IIEPBOMY OCLMLISILIAOHHOMY MaKCH-
MyMY V, — V, Ha laJibHeM feTekrope (L = 2595 km) B
paiioHe ~5 I3B. ¥ Bcex KoammMaTopoB ITOJTHOE pac-
kpbiTe H X Vpasno 200 x 200 mm?.

IMAPAMETPBI [TYYKA t-ME3OHOB
B HAYAJIE PACITAJHOU TPYBbI

Ha puc. 2 nipencrasiieHbl pacIpeaeiicHUsT mydKa
T-ME30HOB 110 UMITYJIBCAM p, TIOTIePEYHBIM KOOPIU-
HataMm {x, y} puc. 3a v yrnam {x' = p,/p., y' = p,/p.}
puc. 36 B HauaJje pacragHoro yyacTtka. Oolee KoJu-
YeCTBO TT-ME30HOB B HaUaJle pacIiafHOIO y4acTKa Ka-
Haja cocTapiseT 6.3 - 10° yacTuil 3a UK. 31ech U
Jasiee BCe pe3ysIbTaThl TpuBeneHb! L1 102 mporoHoB
3a [IUKJ, cOpachlBaeMbIX Ha MUILIEHb.

W3 omnpenesieHnss yrjioB BUTHO, YTO peajJbHO 3TO
He YIJIBI, a TAHT€HCHI YII0B. [10CKONBKY TSI MaIbIX
3HAYEHUI yIJIOB T-ME30HOB B HAIllEeM ITy4Ke YIJIbI
paBHBI CBOMM TaHTeHCaM, TO Jajiee BE3[¢ TAHTCHCHI
VyIJIOB OyneM Ha3blBaThb IIPOCTO YIJIAMM JIBMKCHUS
YACTULBI B KAXKIOM MOIMEePEYHOI TNIOCKOCTH.

HeficTBUTENBHO, MOCJE MOCHAENHET0 KOJJIMMATO-
pa repen pacnaaHbIiM y4acTKOM KaHajia (POpMUpPYET-
cs1 y3kopacxondiuiicsa (6[x'] = 1.75 mpan u o[y'] =
= 3.05 Mpan — 31ech M majiee I1on CUTMOM Toapasy-
MEBaeTCs CpeIHEeKBaApaTUIHOE OTKJIOHEHME) TTYYOK
T-ME30HOB B MHTEpBaJjie UMITYJIbcoB OT 8 10 15 [3B/c
co cpenHuM 3HadeHueM ~10.5 IsB/c.
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MCCIEJOBAHUE XAPAKTEPUCTUK ITYUYKA MEYEHBIX HEUTPUHO

a
dN/dx(dN/dy), oTH. ep.
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0
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35F
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Puc. 3. PacipeneneHus T-Me30HOB 10 KOOpAUHATaM (a) U yriiaM (6) B HaYajie paciialHOTO y9acTKa KaHasa: CIUTONTHAS TUHUS —
TOPM3OHTAJIbHAS TUIOCKOCTh, ITYyHKTUPHASI IMHUST — BEPTUKAIbHASI TIJIOCKOCTbD.

YTo KacaeTcss MpOCTPAaHCTBEHHOIO pacmpeaesie-
HUS My4Ka T-ME30HOB, TO B HaUaJle pacnaaHoi 4acTh
KaHaJjia ero norepevyHbie pa3Mepbl OTpaHUYEHBI pac-
KPBITUEM TOC/IeAHEro KosmuMaropa 200 x 200 Mm2,
npudeM G[x] = 39.7 MM u o[y] = 43.6 MM.

CIIEKTP HEUTPUHO
HA JAJIBHEM JOETEKTOPE

Yucio HEUTPUHHBIX B3aUMOJIECTBUI B 1€ TEKTO-
p€ 3aBHUCHUT OT €r0 MacChl, IOTOKA HEUTPUHO Yepe3
neTekTop U ux aHepruu. (CrekTp B3auMoaeiiCTBUA
HEUTPMHO HOPMUpPYEM Ha Maccy AeTEeKTopa B OMHY
KWJIOTOHHY). ITOTOK HEATPUHO, NX SHEPTUIO 1, COOT-
BETCTBEHHO, pacIpeaeieH1e 110 SHEPTUSIM HeUTPUH-
HbIX B3aUMOIEHCTBUIA OJIsI JaJIbHErO AETEKTOPa MOX-
HO pacCYMTaTh I10 YOPOILIEHHOM! CXeMe.

Ha puc. 4 mokaszaHo pacrpeaejaeHue o SHepTrusim
HEUTPUHHBIX B3aUMOIECTBUI B JaTbHEM IETEKTOPE
(KonuuecTBO B3auMoeiicTeuii B uHTepBaie 3—6 [5B
paBHO 9.6 - 107 co6pITyAM 3a 1UKI Ha 1 KT Macchl
JIETeKTOopa).

VrinoBas pPacxoouMOCTh ITy4YKa T-ME30HOB Gn =

= \/x'2 + y'2 B Hayajie pacliaJlHOro yvyacTka KaHaja
paBHa G|0,] ~ 2.4 Mpazn, 4TO TIpU XapaKTepHOM pa3-

Mepe ganbHero merekropa 100 M m pacCTOSHUM IO
Hero Z ~ 2595 KM 3HaYUTeILHO OOJIbIIIE YTJIOBOTO pa3-
Mepa getekTopa 0, =~ 3.85 - 102 mpay.

MN3BECTUA PAH. CEPUSA ®USNYECKAA  tom 87

CootHomienne 6y < G[0,] O3BOISIET UCTIONB30-
BaTh YIIPOIIEHHYIO CXeMY pacdyeTa HEUTPUHHBIX CIIEK-
TpoB. Ilpu cTONIb HEOONBIIMX 3HAYEHUSIX YIJIOBOTO

dN/dE, 1078 - kr~!
0.6

0.5
0.4

0.3

0.1

0 1 2 3 4 5 6 7 8 9 10
E, 5B

Puc. 4. PacrnipenesieHue 1o 3HEPTUSIM V
CTBUI B JAIbHEM IETEKTOPE.

w B3auMMOJICHi-
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pa3Mepa geTekTopa 0, ITIOTHOCTH YTJIOBOTO pacIipene-
JIEHUsI HEUTpUHO MpH pacriane T-me3oHa (1)

dN _ 1
dQ  4my’(1-Bcos6)’

MPaKTUYECKU MOCTOSTHHA B TIpejeaxX YIJIOBOro pas-
Mepa IajlbHero aeTekropa (31ech 3 1 Y — CKOpoCTh 1
ramMmma-gaxkTop pacrnamarolerocsi m-me3oHa, 6 —
YTOJI BBIJIETa HEUTPUHO OTHOCUTEIBHO HAITPaBICHUS
T-Me30Ha B 1ab0paTOPHOM CUCTEME KOOPIAUHAT).

1)

IMoTok HeliTprHO O Yepe3 METEKTOp C ITOMeped-
HOH rIolaabio S 0yneT paBeH (2)
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U TIPAKTUYECKU HE 3aBUCUT OT IJIOLIAAN AETEKTOpA.
Ipu >TOM 11 BBIUMCIIEHHSI 3HAYEHUsI COSO mocTa-
TOYHO IIOJIaraTh, 4YTO BCE HEUTPUHO ITONAmaloT B
LICHTP IETEKTOPa, YTO TAKXKE MO3BOJISICT OMHO3HAYHO
OonpenenuThb ux s3Hepruio £ (E* — sHeprus HEUTPUHO
B c.1.M.) (3):

E*

=—= 3
£ (1 —BcosO) )

MPOJOJIbHBIN Y TONEPEYHBIN PASMEPHI
PACITIAZIHOU TPYBBI

IIpu pa3pabGoTke HEATPUHHOrO KaHaja BCerna
BO3HHMKAET BOIIPOC ONTUMU3ALMU MapaMeTPOB pac-
MaJHOro y4JacTKa ISl MOJYYeHUS] MaKCUMaJIbHOTO
KOJIMYECTBA HEMTPUHHBIX B3aUMOJIECICTBUI B JeTEK-
TOpEe U MUHUMU3allUY Pa3MepPOB paclagHOil TpyOHL.

PacyeTsl moka3bIBaroT, YTO HaOogaeTcs ciadast
3aBUCMMOCTb YMCJIa B3aMMOAECMCTBUILI MIOOHHBIX
HEUTpUHO B JaJbHEM IETEKTOpPE B MHTEpBAaJie SHEP-
ruii ot 3 1o 6 3B ot monepeyHoro pa3Mmepa pacrasi-
HOI TpyOBl. Tak gaxke Mpu JIMHE pacHagHON TPyObl

HOBOCKOJIBLIEB u np.

150 M oTHOCHTENbHAsI pa3HWIIa YHMCJIa B3aMOICH-
cTBUI 17151 paguycoB Tpyosl 400 u 800 MM cocTaBiisieT
Bcero ~13%. Bo3MOXHO TakKe UCHOIL30BaTh pac-
NagHbI Y4aCTOK C MOCTENEHHO YBEIMYNBAIOIIUMCS
JIMaMeTPOM.

3AKJIIOYEHHME

Ha ocHOBe BOCCTaHOBIEHNSI KHHEMATUKU T —
- “+Vu pacrnanaa poauTeJIbCKOM YaCTULIbI B KaHase
MEUYEHbIX HEMTPUHO MOXKHO C BBICOKOH TOUYHOCTbHIO
BOCCTAaHOBUTbH UMMYJIbC U TUIT 0OPa30BaHHOTO Heii-
TpuHO. B maHHOIi paboTe ommcaHa metonuka ¢op-
MUPOBAHUS IIyYKa POAUTETHCKMX YACTUL] T Ha Ka-
Haje yckoputeis Y-70 (IIporBuHO), mpuBeOeHBI
pacyeTHbIe XapaKTepUCTUKY KaHaJa.

WccnengoBaHnue BBIITOJHEHO TIpU (PUHAHCOBOM
noaaepxke Poccuiickoro HaydyHoro ¢oHaa (mpo-
exT Ne 22-12-00107).
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Study of tagged neutrino beam characteristics at the U-70 accelerator

F. N. Novoskoltsev?, R. Yu. Sinyukov“, A. A. Sokolov* *
¢ National Research Centre “Kurchatov Institute” — IHEP, Protvino, 142281 Russia
*e-mail: sokolov_a@ihep.ru

The method of tagged neutrino beams is considered, based on the reconstruction of the kinematics of 1+ —
u*vu decay of the parent particle one can accurately recovers the momentum and type of the produced neu-

trino. We described the technique of the " parent particle beam formation on the U-70 accelerator (Protvi-
no) channel. Also, the calculated characteristics of the corresponding beam are given.
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