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B yckopuTenb-TaHIeM ¢ BaKyyMHOI H30JSILHEH C [EJbI0 MOy YeHHs
CHJIBHOTOYHOTO IIPOTOHHOTO MyYKa HHXKEKTUPYETCS My4OK OTPHULATEIIbHBIX
HOHOB Bojopona. Jlnsd cornacoBaHuss BBOAA IIyuyka B YCKOPHTENb
HCTIONB3YIOTCS MarHWTHBIE (oKycupyromue JMH3bL. B paborte ommcana
KOHCTPYKIMS ~JETeKTopa Iy4yKa, YCTaHOBJIEHHOTO Mepel BXOIHBIM
OTBEPCTHEM IIEPBOTO YCKOPSIIOLIEr0 JIEKTPOAa IS W3MEpeHHs HpoQuiIst
My4yka W IUIOTHOCTH ToKa. [lpuBeneHbl pe3ynbTaThl U3MEpeHHit
3aBUCHMOCTH IUIOTHOCTH TOKA OT (POKYCHPYIOIIECH CHIIBI MarHUTHBIX JIH3.
VYTouHeHb! MapaMeTpsl Iy4yKa, NPHBOSLIME K HAWIydIleMy COTJIACHIO
pacuera C OKCICPHMEHTOM, U OINpEAeNeH ONTHMAJbHBI  PEXUM
(OKyCHPOBKH Iy4Ka OTPHULATEIBHBIX MOHOB BOJOpOJA Ul €ro BBOJAa B
YCKOPUTEIIb.

© Uncmumym soepnou guszuru um. I M. Byoxepa CO PAH



[lepcnieKTUBHBIM TOAXOZOM B JICUCHHH psa 3JI0KAYECTBEHHBIX OIMyXOJIeH, B
MIEPBYI0 OYepe]b, TPYAHOM3IECUNMBIX OIyXOJeH TOJOBHOTO MO3ra M MEJIAHOM,
paccmarpuBaercsi 6op-Heiitpono3axBatHas Tepanus (BH3T). Merox ocHoBaH Ha
CCJICKTUBHOM HAaKOIIJICHUU HEPAAUOAKTUBHOI'O HETOKCUYHOI'O HM30TOIA 1OB B
OITyXOJIM ¥ MOCIIEAYIoIEeM 00TyYeHNH HAATEINIOBBIMU HeliTpoHaMu. B pesynbrate
TOTJIOMICHHsS HEeHTPOHAa GOpPOM TPOMCXOANT sjepHas peakuus ' B(n,a)'Li ¢
OOJIBIINM BBIJICTICHUEM SHEPIUU UMEHHO B TOH KJIETKE, KOTOpasi cojepikaia sapo
O6opa, uro mnpuBomMT K ee rubenu. [IpakThueckas peanmsanus MeToja
obecrieunBaeTcsi OONBIION BEIMYMHOW CEUCHHS 3aXBaTa TEIUIOBBIX HEWTPOHOB
60pom, MaJoi IIMHOH mpobera MPOAYKTOB SIIEPHOM peaknmuu M W30UpaTeTbHBIM
HaKOIUIEHHEM PAaKOBBIMH KJIETKAMH COJIepKalux Oop  ¢apMipenapaTos.
[IpoBeneHHBIE KIMHUYECKHWE HCIBITAHUS METOJMKH Ha SJIEPHBIX PEaKkTopax
npoeMoHCTpupoBain €€ 3(h(EeKTUBHOCTh B JICUCHWH LEJIOTO DPAla OITyXOJeH,
OJHAKO IIHUPOKOE BHEAPEHHE METOAMKH B KIMHHUYECKYIO IPAKTHKy TpeOyeT
KOMITAaKTHBIX 6C3OHaCHLIX OTHOCUTCIIbHO HEAOPOTUX HUCTOUYHUKOB HAJATCIIIIOBBIX
HEHTpoHOB. J{g Takux TeHEpPaTOPOB HEWTPOHOB MOTYT HCIOJIb30BaThCS
YCKOpUTENH 3apsHKeHHBIX yacThll. B UHctuTyTe simeproii ¢pmsuku CO PAH Obmn
npemiokeH [1] u coopyxkeH [2] IpOTOTHII HCTOYHHMKA AIHUTEILIOBHIX HEWTPOHOB
Ha OCHOBE YCKOpUTENA-TaHAEMa C BaKyyMHOM H30/SIIMEM M TEHepaluu
HEHTPOHOB B pe3ysbTaTe peakiuu 'Li(p,n) Be.

Jng u3ydeHHs M ONTUMM3AIMU HMHXEKIMU ITydKa OTPHULATENbHBIX HMOHOB
BOAOPOJAA B YCKOPHUTEIb U3TOTOBJIEH M YCTAHOBIIEH MEPE] BXOAHBIM OTBEPCTHEM
MIEPBOTO YCKOPSIOIIETO 3JIEKTPoJa JETeKTOop Iydka. B pabore ommcwiBaeTcs
pa3paboTaHHbIM JETEKTOP M MPHBOAATCS pPe3yIbTaThl U3MEPEHUH 3aBHCHMOCTH
IUIOTHOCTH TOKa W MpOQmiIs Imydka OT (POKYCHUPYIOLIEH CHIIbI MarHUTHBIX JIMH3.
Taxxe IpUBOAATCS pe3yIbTAaThl YUCIEHHBIX PACYeTOB U JAIOTCS PEKOMEHIAINH
JUISl YIy4LIEHHs TPAHCHOPTHPOBKH OTPULATEIBHBIX HOHOB C LENBIO yBEIUYCHUS
TOKa IMPOTOHHOTO ITy4Ka.



Yckopurenb-TaHaeM ¢ BAKYYMHOM H30JI1Hei

OOwwmii BU yCKOPUTEISI-TaHAEMa C BAKYYMHON M30JIALMEH MPEICTABIICH Ha
puc. 1.

Puc.1. O0mmii BUA yCKOpHUTENIA-TaHIEMA.

1 — UCTOYHUK OTpHULATEIbHBIX HOHOB BOJOPO/a; 2 — BBICOKOBOJIBTHBIN 3JIEKTPO/I;
3 — ’KaJro3u 3JIEKTPOIOB-IKPAHOB; 4 — KPHOTEHHBIN HAcOC; 5 — BaKyyMHBIH Oak
YCKOPHUTENS; 6 — MPOMEXXYTOUHBIC AIIEKTPOABI—IKPaHbI, 7 — ra3oBas 00AMpPOYHAS
MHUIIEHb; 8§ — BaKyyMHas 9acTh MPOXOJHOTO H30JsATOpa; 9 — rasoBas 4YacTb
MPOXOJHOTO M30JATOpa; 10 — BBHICOKOBOJBTHBIA MCTOYHUK HampspkeHus; 11 —
BHYTPCHHUE KOAKCHAIBHBIC NWIHHAPHL, COSAUHSIONINE SIEKTPOIBI OIHMHAKOBOTO
MIOTEHLIMAJIA Ta30BOM M BaKyyMHOM 4acTeil U30JTOpa.



B yckoputene-tanzeMe ¢ BaKyyMHOM M30JSLUMEN HHXXEKTUPYEMbIE
OTpHILIaTENIbHBIE HOHBI BOAOpOJAa yckopsroorcs a0 1 M»sB monmaBaembiM Ha
BBICOKOBOJIBTHBIN AJIEKTPOJ MOTEHLIMAJIOM, IPEBPALIAIOTCSl B MPOTOHBI B ra30BOM
00MPOYHON MHWIICHU, U 3aTE€M MPOTOHBI TEM K€ IMOTCHIIHAIIOM YCKOPSIOTCS IO
2 M»B. IToTeHnnan Ha BRICOKOBOJIBTHBIN U IPOMEKYTOUHBIE SJIEKTPO/IBI TOIACTCS
OT BBICOKOBOJIFTHOI'O HCTOYHHKA HAINPSDKEHMsI 4epe3 IMPOXOAHOM H30JATOp, B
KOTOPOM YCTaHOBJIEH OMHUYECKUN JIeIUTENh. B TaHIEMHOM 3J€KTPOCTaTHYECKOM
YCKOpHUTEIEe C BaKyyMHOW H30JSAIHEH YCKOPHTENBbHBIE TPYOKH KaK TaKOBEIC
OTCYTCTBYIOT — M30JIATOP OTHECEH OT TPaKTa YCKOPEHHs ITydka Ha 3HAUYUTEIFHOE
paccTosiHMe, YTO BMECTE C peajn3alueil OTKAuKu ra3za uyepe3 Kalro3u dJIEKTPOI0B
BHE YCKOPHUTEIHHOTO TIPOMEXYTKa TIIO3BOJISIET HAAEATbCS Ha MOJIy4YeHHE
CHJIBHOTOYHOTO TIPOTOHHOTO ITyYKa.

XOoTsl MaHHBIA YyCKOPHUTENb PAaCCUUTAaH HAa BO3MOXKHOCTH IOJNy4YeHHS 5 MA
MPOTOHHOTO ITyYKa, HO B MpoBOAMMEIX B 2008-10 rT. 3KCIIepMMEHTaX OOBIYHO
TIOJTy4aJICsl TIPOTOHHBIN ITy4OK C TOKOM B COTHH MHUKpOamIiep, a SMHU30AHYECKH B
TE€YEeHHE KOPOTKOro BpeMeHHU — 10 1 MA. Takoro Toka mydka BIIOJIHE XBaTaJlO [
JIEMOHCTpAIlMU T'eHEepallud HEUTPOHOB [2] W Ui UCCIENOBaHUI MO TeHepaluu
MOHOXPOMAaTHYECKUX Y-KBAHTOB [3], HO SIBHO HEOCTATOYHO AJISI IIITAHUPYEMBIX in
vitro uccnenosanuit BH3T u apyrux npunoxeHuil.

IIJ'IH BBISICHCHHUS TIPUYHH, OIrPpaHUYMBAIONINX TOK, IPOBEACHO MACTAJIBHOC
HCCIICAOBAHUC TPAHCIIOPTUPOBKU IMYyYKa OTPULATCIBHBIX HOHOB BOJ0OPOJA, IJIA
yero ObLI M3rOTOBJIEH MHOTOKAHAIbHBIH JACTCKTOP My4YKa W YCTAHOBJICH MCPC
BXOJAHBIM OTBEPCTHUCM IICPBOT'0 YCKOPAIOLICTO JICKTPOAA YCKOPUTCIIA.

KoHcTpyknus gerekTopa my4ka M IporpaMMHoe odecrevyenmne

OCHOBHBIM 3JIEMEHTOM JETEKTOpa SIBIAETCS MEHAs IIACTHHA Pa3MEpoOM
10 x 10 cM ToNMmMHOW 6 MM, ClyXKallas MPUEMHHKOM Mmydka (cMm. puc. 2). Jns
MIOJIaBJICHUS. BTOPUYHOI AIMHUCCUU AJIEKTPOHOB C IIEJIbI0 U3MEPEHUSI HOHHOTO TOKA
TIepest INIACTUHOM yCTaHOBJIEHA CETKa IO 3alMParONiM MOTeHIaIoM. B menHO#M
IUTAaCTHHE MPOCBEPICHBI 43 OTBEPCTHSI AMAMETPOM 5 MM, TaK Kak IOKa3aHO Ha
puc. 2. PaccTosiHIEe MeXly LIEGHTpaMHU COCETHUX OTBEPCTUH cocTaBisieT 7,5 MM. 3a
KaXKABIM OTBEPCTUEM YCTAHOBJIEHBI MeAHbIE NUIMHAPE Dapanes B BUAE THIIb3bI
BbICOTOM 10 MM C BHYTpEHHMM AMaMeTpoM 5 MM. Bce rumb3sl MexaHHYeCKH
3aKperIeHbl MEXIy JABYMsS KBaJApAaTHBIMH H3OSIIMOHHBIMM IUIACTHHAMH U
LIEHTPUPOBAHBl  OTHOCHUTEJIIBHO OTBEPCTUH  MEAHOTO MPUEMHHMKA  IIydKa.
[epudepuniinpie nnmuHapsl Papagess 00bEANHEHBI B 3 TPYIIBI MO § HWIMHIPOB
TaK, KaKk MOKa3aHo Ha puc. 2. Toku, CHUMaeMble ¢ MEIHOTO IPHEMHHKA ITyYKa, C
19 nenrpaneupix muHHAPOB Dapanes u ¢ 3 rpynn nepuepuitHBIX THIHHAPOB,
yepe3 24-ITHIPHKOBBIN BaKyyMHBII BBOJ MOCTYNaJIM Ha BXOJbl 32-KaHAJIBHOTO
ALII PCI-1713 (Advantech, TaiiBans). lllyHTHpyronme conpoTUBIICHHS Ha BXO/IE
AIII numenu Bennuuny 1 kKOM.
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Puc. 2. [Jerexrop myuka: 1 — 3anuparomas ceTka, 2 — MeiHas IulacTuHa, 3 —
W30JISIIMOHHBIC TTACTHHBI, 4 — MEIHBIE THIIB3BI.
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Puc. 3. Ilomp3oBarenbckuii MHTEPQEHC MPOrpaMMbl U3MEPCHHUS IPOCTPAHC-
TBEHHOTO PaCHpeACICHUS TyJKa.

ANLII ycranoBner B PCl pa3peM KOMIbBIOTEpa, pPa3sMEMICHHOTO B
PaMalMOHHO-3aIIUIIIEHHOM 3aJI¢ B HEMOCPEACTBEHHON OIM30CTH OT YCKOPHTEIIS.
KomnberoTep moaxitoyeH K JIOKANbHOM CETH M ¢ TOMOIIBI0 cepBepa IMepenaceT
MaccuB OLU(POBAHHBIX 3HAYCHUI TOKA Ha ITyJIbTOBYIO YCTAHOBKH K KIIMEHTCKOMY
naTepdeiicy. Kimentckuil mHTEpdEiic MporpaMMHO BOCCTAaHABIMBACT KapTHHY



pacnpeneneHus INIOTHOCTH TOKa B IMy4YKe 10 3HAYCHUSIM HAIpsDKEHUsS KaHAIOB
ALJIIL. Taxke B peXuMme peabHOr0 BPEMEHH MPOM3BOAWTCS aIlllPOKCUMAIUs
JUCKPETHOTO pacIpe/ie/IeHus] TOKa 10 HOPMAalbHOMY DacIpeiesICHUI0, UL 4ero
ucrions3yercst anroput™ JleBenOepra-Mapksanra [4]. [Ipumenenue anropurMa
UL IBYMEPHOTO PacIpeAeNIeHNsI U HeOOX0MMMOCTb BBEJCHHS NPEIIIOI0KSHHUS O
HAJIMYUY MakCUMyMa B LEHTpE IIyyKa OTPaHMYMBAET JOCTOBEPHOCTb TaKOMH
annpoxcuManuy. OIHAKO UCIOJIb30BaHUE 3TOU alIPOKCHMALUM, KaK OKa3alloch,
CTaJIO YIOOHBIM OIICPAaTHBHBIM HHCTPYMEHTOM OLICHKH pa3Mepa IydKa MU €ro
TIOJIOKEHUS B PEXKUME PeasbHOI0 BpeMeHH. [Ipumep JaHHOTO MOJIBE30BATENBCKOTO
uHTepdelica MporpaMMbl perUCTPaLUK ITy4dKa IpeJcTaBlIeH Ha pUC. 3.

Cxema 3kcriepMMeHTa

Ha puc. 4 mnpencraBneHa cxema SKCIIEPUMEHTa, BKIIOYaiOIias B ce0s
WCTOYHHMK OTpPHUIATENFHBIX HMOHOB BOJOPOJA C MOBOPOTHBIM 15° MarHurom,
KOHYCHYI0O JuadparMy, KaHal TPAaHCIOPTHPOBKM Iy4Ka C MAarHUTHBIMH
(OKYCHPYIOIIMMH JINH3aMH U KOPPEKTOPOM, AUarHOCTHYECKYIO0 KamMepy M 4acTb
YCKOPHTENs, BHYTPH KOTOPOT'O YCTAHOBJIEH JETEKTOP.

2 3 4

50 em

Puc. 4. Cxema sKcriepuMeHTa.
1 — HCTOYHKMK OTPUIIATENBHBIX HOHOB BOJOPOJa; 2 — KOHyCHas auadparma; 3 —
(hokycHpylolIMe MarHUTHBIE JHMH3bL, 4 — KOPPEKTOp; 5 — AETEeKTOp Mydka; 6 —
HEPBBII ANEKTPO]] YCKOPUTENS; 7 — AMarHoCcTHUYecKas kaMmepa; 8 — Hacoc TMH.



Jns hopMupoBaHMS MydKa OTPHLATEIBHBIX HOHOB BOJOPOJAA C 3HEprHeit
21 3B #u TokoM 10 5 MA wHcCHomB3yeTcs pa3pabOTaHHBIA MMOBEPXHOCTHO-
TUTa3MEHHBIH HMCTOYHUK, WCIIOJB3YIOMNH TNEHHUHIOBCKUH pasps] C IOJBIM
karonoM. TemmepaTypa HOHOB Ha IIa3MEHHOI IpaHUIle CYMTAeTcA paBHOH 1 2B.
Ha Bpixome ©3 WCTOYHMKA (AMAMETpP BBIXOJHOTO OTBEPCTHS 3 MM) IIy4OK
XapakTepusyercs yriaoBoi pacxoaumoctsio 100 mpan. ITocne moBopora mydka Ha
yron 15° oceBast yacTh Iy4ka BEIpe3aeTcsi KOHYCHOH nuadparMoi ¢ IuaMeTpoM
OoTBepCTHs 28 MM U BIIETa€T B TPAHCHOPTHBIA KaHai. OTKadyka BaKyyMHOTO
o0beMa HCTOYHHMKA MOHOB M o0beMa 3a auadparMoil  IPOM3BOAMTCS
typOoMonekymsapaeiMu  Hacocamun  TMH-1500 wu  Alcatel  (ATP900),
COOTBETCTBEHHO.

Puc. 5. Moxyns 00MOTKH (CiIeBa) U JIMH3a B cOope (crpaga).

Hanee pazneraromuiicss my4ok
(doxycupyercs AByMS MAarHUTHBIMU
nuH3amu. Kaxnmas u3 nmuH3 (puc. 5)
cocrout u3 10 moxmynel, mpencras-
JAIOMAX  COOOW  TEIUIOOTBO IS
ATIOMUHUEBBIA JHMCK, Ha KOTOPBII
npukieeHsl 39 BHTKOB TOKOBOH
IIMHKKH ceueHuem 2,8 X 4 M.
JumaMerp BHYTPEHHETO OTBEPCTHSA
Ha JHCKe paBeH 64 MM, Hapy KHBIH
nuametp aucka — 200 MM, mepuof
MOJYJIBbHOH CTPYKTYpHl — 10,25 MM.
Kaxmas ©3  MarHWTHBIX  JIMH3
3aMHUTHIBAETCS OT  HE3aBUCHMOTO
WCTOYHHMKA IUTAHUS W TOKU JIMH3
MOTYT OBITh Pa3HBIMH, HO B TaHHBIX
MPOBEACHHBIX  OKCIEPUMEHTAX OHH  BBICTABISUTUCH  OJUHAKOBEIMH |
MIPOTHBOIIONIOKHBIMU 1O 3HaKy. [Ipm xapakrepHom Toke 50 A MakcuManbHOE
MarHUTHOE ToJie Ha ocHu JIMH3 umeerT BenuuuHy 2,1 k['c. Benen 3a nunzamu

Puc. 6. YcTaHOBNEHHBIH 1ETEKTOp MyUKa.



YCTaHOBJIEH MarHUTHbIA KOppekTop. KakIplil M3 ABYX 3JEMEHTOB KOPpPEKTOpa
COCTOUT M3 ABYX MNap KaTyIICK, 3allUTBIBAEMbBIX OT HE3aBUCHUMBIX HCTOYHUKOB
NUTaHUS. YTJIOBOE CMEIIEHHE MydKa KakJOW Mapbl KaTylIeK XapaKTepHU3yeTcs
BemmauHO# 10 Mpam/A.

JleTekTop TydYka 3aKpeIUIEH HEMOCPEICTBCHHO Ha IIEPBOM 3JIEKTPOJIC
YCKOPHUTEJISI, TaK YTO MOBEPXHOCTh MPUEMHHKA IMydYKa OKa3aiach Ha 47 MM mepen
MOBEPXHOCTHIO AIEKTpoaa. JIeTeKTOp LEHTPUPOBAH BJOJIb TPAHCIIOPTHOTO KaHala
¢ TIOMOIIIbIO Jazepa (puc. 6).

YckopuTens-TaHAEM € BaKyyMHOW HM30JAIHEH XapaKTepu3yeTcsl ObICTPBIM
TEMIIOM YCKOPEHHUS W CHJIBHOW BXOJIHOHM 3JEKTpocTaTHueckod JuH30M [1, 5].
BBoj mmyuka B yCKOpPHTEINb IIpeAIonaraeT ero nepedoKyCUpoBKy B 00JIacTH TIepe]
BXOIHOW JINH30H, T.e. Mepel MEepBBIM 3JIeKTpoaoM. JKenaHue HKCIIepUMEHTaIbHO
W3MEpHUTh MapaMeTphl Mydyka B 3TOW OOJACTM M ONpeNeNwIn BBIOOp MecTa
pasmelienus gerekropa. Ilpu sToM cinepmyer uMeTh BBUAY, 4TO BO BpEMs
SKCIEPUMEHTa HaNpsDKEHHE Ha YCKOPUTENb U, COOTBETCTBEHHO, HAa MEPBBIH
3JIEKTPO/I, HE MT0JIaBaJIOCh.

Pe3yabTaThl n13mMepeHuii u o0cy:KkaeHue

Ha puc.7 mnpencraBneHa BoNbTaMIEpHas XapaKTEPHCTUKA JETEKTOPA,
M3MEpeHHass TpH Toke (oKycupyromux JwH3 46 A. OmnpexmeneHo, dTo
K03 PHUIHEHT BTOPUIHON IMUCCHH JICKTPOHOB COCTABIIsACT BenuunHy 1,6 £ 0,2 u
JUIL M3MEpPEeHHs] TOKa ITydyka HEeoOXOJMMO I0JaBaTh Ha CETKy 3amuparolriee
HanpsbkeHus He meHee 20 B.
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Puc. 7. 3aBUCUMOCTb PETUCTPUPYEMOTO JETEKTOPOM TOKA OT HANPSHKEHUS CETKH.



MarHuTHbBIMH JIMH3aMH IIy4OK (OKYCHpYeTCS M M3MepseTcss TOK Ha
MIPUEMHHUK Iy4YKa JIETEKTOpa, TOKA BO Bce 19 LEHTpaJbHBIX IMIMHIPOB M TOKU
3 rpynn nepudepuiHbIX TMIMHAPOB. [IpoBOAUTCS CyMMHpPOBAaHHE BCEX TOKOB.
Jlanee TOKM LEHTPAIBHBIX LMJIMHAPOB HOPMHUPYIOTCS Ha CYMMAapHBIH TOK,
HAaxOMATCAd MaKCHMaJbHbIe 3HAUCHHWs, KOTOpbIE aHAIM3UPYIOTCS Ha IpeaMeT
JOCTOBEPHOCTU. JlOCTOBEpHOMY pe3y/lbTaTy NpPUCBAUBAETCS Ha3BaHHE MAaKCH-
MaJIbHOTO TPOXOXKAEHHs ITydKa Yepe3 OTBepcTHe auaMeTpoM 5 MM. Takue
M3MEpEeHHs] TIPOBOJMIINCE TPH PAa3HBIX TOKAX B MArHWTHBIX JIMH3aX — oT 40 mo
62 A, mpu 3TOM TOKM B KaXOOW M3 JBYX JHH3 BBICTABISUTUCH PABHBIMH.
BeisicHeHo, 4T0 MakcumaibHas GoKycupoBka obecrieunBaercsi npu Toke 50 A. B
9TOM ciydae B OTBEPCTHE NPUEMHHUKA ITydKa JUAMETPOM 5 MM IMpoXomut 57%
mydka. [TOCKONBKY paccTOSHHE MEXIy OTBEPCTHSMH CPAaBHHMO C pPa3MepoM
My4yKa, TO JUII pealu3allid BBILECONMCAHHOW NPOLENyphl NPHMEHSIETCS
NOKa4YMBaHKE Iy4YyKa KOPPEKTOPOM C TeM, YTOOBI CIy4aiHBIM 00pa3oM IIONAaCTh
ITyYKOM B LIEHTP OJTHOTO U3 OTBEPCTHH.

Ha puc. 8 mpezncraBieH SKCIIEPHMEHTAIbHO H3MEPEHHBIA MaKCHMATTbHBINA
TOK (OTHOPMUPOBAHHBII HA CYMMApHBIif), pErUCTPUPYEMbI OTHUM U3 LIHIIHHIPOB
dapajes ¢ BXOJHBIM OTBEPCTHEM JUAMETPOM 5 MM, IPH Pa3HBIX TOKaX MarHHT-
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Puc. 8. 3aBHCHMMOCTb TNPOIEHTHOTO COAEPKAHUS TOKA ITydKa OTPHLATEIBHBIX
HMOHOB BOJIOPOZa B OCEBOHM 0O0NacTH AMaMeTpoM 5 MM OT TOKa MarHUTHBIX
¢dokycupyromux smH3 I: 1 — m3mepennas; 2 — pacuernas nmpu T=0 3B; 3 —
pacuetnas mpu T = 10 3B.
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HBIX (okycupyrommx JuH3. Takke Ha puc. 8 TPEACTABICHBI PACUYCTHBIC
3aBHCHMOCTH TIPOIICHTHOTO COJICPXKAHUS TOKA B MPUOCEBOW 00JACTH JHAMETPOM
5 MM B IPENOJI0KEHUH “XOI0JHOr0” U “TOpSYEro’” Mmy4yka, KOrzia Ha IUIa3MEHHOU
TpaHUIIe NCTOYHHKA MOHOB IIOIIepedHasi TeMIieparypa 3axaercs aubo 0 3B, aubo
10 sB. B pacderax mpeamnoaraercs MojiHas KOMIIEHCAIMs MPOCTPAHCTBEHHOTO
3apAa Mydyka OTPHULATEIbHBIX HOHOB OT BBIXOJHOTO OTBEPCTUSI HOHHOIO
UCTOYHHMKA a0 mwmHApa Papanes. BumHo, 9TOo pacdeT B MPEANIOIIOKECHUH
“X0JIOMHOTO” TydYKa 3HAYMTENFHO JIYYII€ COOTBETCTBYET H3MEPEHHBIM
3HaueHusM. PacueTHoe moBeneHHE IMy4yka MpH MomepedHor Temiepatype | aB,
rmoJlaraeMoi XapaKTEePHOW JIJIsl JAHHOTO MCTOYHHMKA MOHOB, M Taxe 2 3B O0mu3ko k
MOBEACHUIO “XOJIONHOTO” mydka. B cioyyae OTCYTCTBUSI KOMIIEHCALUS
MIPOCTPAHCTBEHHOT'O 3apsiia B NAHHOM JAHWANa30HE TOKOB JIMH3 NPAKTHUECKH HE
yAaeTcsl OCyNIECTBUTh (DOKYCHPOBKY IydKa — My4YOK MO JCHCTBHEM OOBEMHOIO
3apszia 3amoJHseT BCIO alepTypy TPAHCIOPTHOTO KaHala MOYTH Ha BCEH JJIMHE
KaHaja.

B Toxe Bpemsi mpu cwiIbHOH (OKYCHPOBKE Iy4Ka O3KCICPUMEHTAIBHO
W3MEpEHHBIE W PACUETHBIE JJaHHBIE TOCTATOYHO CIJIBHO OTJIMYAIOTCSA. DTO MOXKET
OBITH CBSI328HO CO CIICAYIONUMHU (akTopamu. Pacder IOKa3bpIBaeT, 4YTO 73
“xosiomHOT0” Ty4Ka (oKycupyercs B quamerpe 1 MM, a “ropsuero” — B 3 Mm. B
cllydae, ecii B 0071acTu (pOKyCHPOBKH HEe 0OeCIedHnBaeTCs MOJIHAS KOMIICHCAIHS
MIPOCTPAaHCTBEHHOTO 3apsijia, TO pa3Mep CHIBHO c(hOKYCHPOBAHHOTO ITyYKa MOXKET
CYIIECTBEHHO YBEJIWYUTHCA M, COOTBETCTBEHHO, KOI(GQHIMEHT IPOIEHTHOTO
CONepXKaHWA TOKa B TPHUOCEBOI o0macTHm yMeHbIHTHCA. Takoit 3ddext
BO3MOJXKEH, TOCKOJIbKY 10/ IEHCTBHEM Iy4Ka C MEJHOI0 MPUEMHHKA JETEKTOopa
AT BTOPUYHAS OMHCCHUS DJICKTPOHOB ¢ Kodp¢ummentom 1,6 £0,2, wu
SMHUTHPOBAHHbBIE UIEKTPOHBI 3alEPThl B NPOCTPAHCTBE MEKAY NPUEMHUKOM U
CETKOH 3amMparolvM MOTEHIUAJIOM CeTKH. bollee TOro, mydok C BBICOKOM
IUIOTHOCTBIO TOKa MOXKET IPUBOAUTH K JIOKAJIILHOMY HEperpeBy NMpUEMHHKA WU
HWIMHAPA M eme Oosiee YCHICHHOH 3MHCCHHM 3JIEKTPOHOB. Tarke NpHYMHA
3aHIDKCHHBIX PE3yNbTaTOB M3MEPEHHH MOXKET OBbITh CBS3aHA C HETOJHBIM
3allMpaHuEM BTOPHUYHBIX JJICKTPOHOB B HUJIMHAPC CDapa,uesl U nomnajgaHucM HUX Ha
NpUEeMHUK Ty4yka. JlaHHBIH 3¢dexr npu cuiabHOW (POKYCHpOBKE IyuKka
TIPOSIBIISIETCS €IlIe CHIIbHEE BCIIEACTBHE TOTO, YTO MTOTEHIMAN munHapa Papanest
MOXET CTaThb OTpPHUIATEIbHEES IOTEHIMAla NPHEMHHKA ITydKa, MOCKOJIBbKY OHH
OIIPEACIAIOTCA PETUCTPUPYEMBIMU TOKaMH OAMHAKOBBIX Harpy3o4HbIX
CONPOTHUBIICHUH.
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3akiouenue

Jnga u3ydeHHs M ONTUMM3ALMU MHXEKIHMU IydKa OTPHULATENIBHBIX HMOHOB
BOIOpPOZa B CHJIBHOTOYHBIH 3JEKTPOCTATHYECCKUI  YCKOPHUTENb-TAHIAEM C
BaKyyMHOW M30/IAIMEH M3TOTOBIEH W YCTaHOBICH JAETEKTOp IydKa IIepen
BXOJIHBIM OTBEPCTHEM IIEPBOr0 YCKOPSIOLIETO 31eKTpoaa. J{eTeKTopoM U3MepeHa
3aBUCHMOCTH IUIOTHOCTH TOKa IIy4Ka OT TOKa MarHUTHBIX (DOKYCHPYIOIINX JIMH3,
YCTQHOBJIEHHBIX B TPAaHCHOPTHOM KaHane. OIpenenseHo, dYTO pPe3yJbTaThl
9KCIIEPUMEHTAa XOPOIIO COTJIACYIOTCS C YMCIEHHBIM PacdeTOM TPaHCIIOPTHPOBKU
U  (QOKYyCHpOBKHM ITy4Ka, B KOTOpPOM IIONEpeYHas TeMIleparypa HWOHOB Ha
IUTa3MEHHOW TpaHWIe WCTOYHUKA HMOHOB NpPHUHMMaeTcs He Oosee 2 3B u
IIPEATIoJIaraeTcsl MoJHasi KOMIICHCAINS IPOCTPAaHCTBEHHOTO 3apsana. IIpoBenenHoe
HCCIIEIOBAaHNE TIO3BOJIMIIO YTOYHUTH HapaMeTphl, HEOOXOJUMBIE ISl IPOBEICHUS
pacueTa, ¥ yIy4lIUTh TPAHCIIOPTUPOBKY OTPUIATEIbHBIX HOHOB BOAOPOAA.

PaGora BemomHeHa mTpH  (UHAHCOBOM ToAAepkke MUHHCTEpCTBA
obpazoBanust u Hayku Poccuiickoit Denepanun (rocyjapcTBEHHbIH KOHTPAKT Ne
16.518.11.7038) u Cubupckoro otaencHus Poccuiickoil akageMuu HayK
(MeXTUCIUITITMHAPHBIN HMHTErpaniOHHBIH MIPOEKT (yHIaMEHTaIBHBIX
ncciegoBanuii Ne 134 u mpoekT mapTHepCKuX (yHIAMEHTATBHBIX HUCCIICIOBAHIH
Ne 52).
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