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C 1esibl0 MOBBIMIEHHsT CTAOUIBLHOCTH CIEKTPA W YCTPAHEHWS BJIUSHWUS WHCTPYMEHTAIbHON
TTOJISIPU3AINY JUArOHAJIBHOTO 3€pPKajia HA Pe3yJIbTaThl U3MEPEeHNH MAarHUTHOTO TOJs Pa3paboTaH
¥ U3TOTOBJIEH ONTOBOJIOKOHHBIH MarHuToMerp nepsudroro ¢gokyca BTA ma ocHOBe mojBecHOro
SIIEJILHOTO crieKTporpada. MaruuroMerp npeIHa3HatMeH I M3MEPeHWH MAarHUTHBIX TTOJIei 3Be3]
U W3y9eHus WX XMMHUYECKOrO COCTaBa. PermcTpupyeMbrii ceKTpaabHbIi auamason — 50006800 A
npu cpenmeii obparnoit mucnepcnn 0.15 A /mkn. Tlo onenkam arsa 3se3 9.5™ ommbKa n3Mepenmuit
MarauTaOro moJis coctaBut 100 I'c 3a 0.5 waca sxkcnozunyn 1mo 400 CrieKTpaTbHBIM JIMHUSAM.

BBEJEHUE

Ha npotrskennn necsarkos jier B CAO BeayTcss u3aMepeHuss MarHUTHBIX IoJiel 3Be31 Ha OCHOBHOM 3BE3IIHOM
cnekrporpade (O3CII) BTA. Cnekrporpad onrumajed MO HEKOTOPBIM HapaMeTpaM Jjis BbITOTHEHUS
MarHUTHBIX u3MepeHuii: popMupyer Bbicokuil (0K0J10 400 IUKCEI0B) U IOYTH IWIOCKUIT BJIOJIb IUCIIEPCHU CLEKTD
(Bo 2-M ¥ 3-M moOpsizKax) W paspernenne, cooTBercrByomee vsing = 20 kM/c. Tak Kak cpejHee 3HaYeHHE v sin g
JUUIsl XMMUYECKU TIEKYJISPHBIX 3BE3J], COCTaBJIsieT OKOJI0 50 KM/CeK, TO 9TO MO3BOJILET IPOBOJUTH U3MEPEHHUS Y
OoJTbIIIel YaCcTH MArHUTHBIX 3Be3. [loce ocHalenus crekrporpada aHaIN3aTOPOM KPYTOBOI TOISIPU3AINAN C
nBoiinbiv pesaresiem u3obpaxkenuit u [I3C-cucremoit 2K x2K [1] addexruBHoCTh n3MeEpeHUil IOBBICHIIACH HA
TOJITOPBI 3BE3/IHBIE BEJIMUUHBI, YTO MTO3BOJIAJIO MepeiT K u3ydenuto 38e3m 10-11"". O nuako, Takue HeIOCTATKH,
KaK MO3UIMOHHAsI HECTAOMJIBHOCTH, COCTABJILIONIAsA OKOJIO 1 MUKCesa 33 HOYb, OIPAHUYEHHBIN CIEKTPAIbHDBIN
JUANa30H (360[& Bo 2-M u 240A B 3-m HOPSIIKAX), WHCTPYMEHTA/IbHASA IOJAPU3ANUs JUArOHAJIBHOIO
zepkasia BTA u norepu cBera Ha 3epKajax Tejaeckorna orpannduBaior 3ddekrusnocrs u3mepenuii. C nemabio
YCTpPAHEHUsT MEPEIUCIEHHBIX HEJOCTATKOB HAMU Pa3pabOTaH MATHUTOMETD MEPBUYHOrO (hOKyca, CrekTporpad
KOTOPOT'O IIO/IBEIIeH B MIapoBOM Inapuupe. VI3menenne HakjaoHa TPyObl TeieCKONa HE IPUBOAUT K U3MEHEHUIO
MEXaHUIECKUX HAMpsKeHuil B cnekrporpade, a Bmecre ¢ HuM u B kpuocrare ¢ [I3C. IIpu sTom obecneunBaercs
BBICOKAsI MO3UIMUOHHAsT CTabUIbHOCTD. CO3/1aHe MArHUTOMETPA IPOXO/IUIIO B TPU ITAIA: CO3JAHUE MOBECHOIO
cuexTporpada st Temeckona eiic-1000, co3ganre MarauToMeTpa, ¢ mepedpOCOM CBETA KIYTOM U3 OMTHIECKOTO
BonokHa u3 nepsudHoro ¢dokyca BTA na mens O3CII u co3manme MarHuTOMETpPA HA OCHOBE MOJBECHOIO
SIIEJILHOTO criekTporpada mepsuanoro ¢pokyca BTA.

IMOJABECHOM BOJIOKOHHBIN CIIEKTPOMETP JJISI TEJIECKOIIA ITEMC-1000

Cxema mompecku crnekrporpada na Tpybe tesmeckoma Oblia onpoboBana Ha rteneckore Ileiic-1000. Bour
M3rOTOBJIEH MPU3MEHHBIN CHeKTporpad HU3KOrO pal3pelreHns W BOJOKHA auamerpoMm 50 MM u 100 MKM B
omierkax u oupasax [2]. [omoBHas 4acrb, comepzKalias COINIACYIOILYIO ONTUKY M TEJIEeBU3UOHHBINA IIOICMOTD
gradparmMbl, pasmermagach Ha ¢aanme teaeckorna. CobcrBerno cmekrporpad ¢ dorompuemankom I13C
1040x1160 ©ObLn1 momBemieH Ha MIADHWPE B HI2KHEH dYacTu TPyObl Tesjeckomna. B mporecce HabIOmeHUiA
cuekTporpad ¥ KpHOCTAT HE W3MEHSJIM YIJIa HAKJIOHA, W 3TO CIIOCOOCTBOBAJIO JOCTUXKEHUIO BBICOKOM
[TO3UIMOHHOM CTAOMILHOCTH crieKTpa. Bomokuo muamerpom 50 MKM COOTBETCTBOBAJIO Pa3Mepy u300parKeHwust
ok0JI0 3.5 ¢ um paspemternio okoio 10 A. ITomepek muCIepCHE CIEKTP 3aHHMAT 5 MHKCEI0B. C BOJOKHOM
mgumaverpom 100 MKM ImIMpWHA CIIEKTPA [OJIydYajaach B JBa pa3a Oosbine, u 310 obecrnednBasio Oosee
BBICOKYIO (DOTOMETPUYECKYI0 TOYHOCTD, TAK KaK HEOMHOPOIHOCTH dyBcTBUTEebHOCTH [13C-nnpuemunka sydrre
craazkuBaiorcst. Crekrporpad 3pdEeKTUBHO HCIONIB30BAJICS JIisi U3YYEHUs JEMPECCUd B CIEKTPAx 3BE3J, Ha
numaae BostHbI 5200 A, korma TpebyeTcs oTHOIIEHHE CHTHAJI/IIIyM Ha CHeKTpe Ha ypoBHe Thicsun. Ha pwuc. 1.
IPUBEIEH Pe3y/IbTAT JeJeHNs CHeKTPa XMMUYECKH HeKyaspHoil 3e31b1 o> CVn Ha CIEKTP HOPMAJIBLHOMN 3Be3/Ibl
PGC 4702. [enpeccust #a 5200 A sapxo seipaskena. CriexTp 3Be3a61 13™ ¢ orromenmem C/I11 = 100 ma cromberr
IM3C B cpeanem nosrygancs 3a 10 MUH 9KCIIO3UIIUH.
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Puc. 1. Pesynprar me/ieHus CeKTpa XUMIYECKH TeKy/IApHOi 38e3161 o CVn Ha crekTp HOpMasbHOi 38e3msr PGC 4702

MATHUTOMETP C IIEPEBPOCOM CBETA 2KI'VTOM N3 OIITUYECKOTO BOJIOKHA
N3 IIEPBNYHOT'O ®OKYCA BTA HA IIEJIb O3CII

lonoBHas 9acTh MArHUTOMETPA PA3MENIAeTCs Ha MOBOPOTHOM crosie mepsudnoro ¢gokyca BTA. Cxopgamuiics
My9YO0K CBETa OT 3BE3IbI MPOXOIUT aXPOMATHIECKYI0 (Da30BYIO IMJIACTHUHKY, KOTOPAs MOXKET JUCTAHIIHOHHO
ycranaBauBaTbes mogn yriom 0 wmim 90°, KpyIiIylo HaKJIOHEHHYIO amadparmy, oTpaxKamollyio 9acTb CBETa B
TeJIeBU3UOHHBIN MOACMOTP, NPEBPAIIAETCA JUH30BON CUCTEMOIT B MJIOCKOMAPAJIIEJAbHbBIN, JTEIUTCA IUXPOUIHON
MOJISIPU3YIONIEH CBETOAEJUTENBLHON MPU3MON Ha ABa Mydka. JIByMsi JIMH30BBIMHU CHCTEMaMU H300parKeHWst
muadparMbl  CTPOATCS HA, TOPIAX MABYX BOJOKOH »kryrta muuuaoii 30m. Ilo BogOKHaM CBeT OT 3Be3b
n3 mepBuUYHOTO (pokyca mocrymaer Ha OankoH HacMuT-2, a ¢ MOMOIIBIO COIJIACYIONEro OObLEeKTHBA
n300paXKEHUsT BBIXOIHBIX TOPIIOB CBETOBOIOB CTPOSATCS HA, BXOME CIEIHUAJHHO W3TOTOBJIEHHOTO IBOWHOIO
pesarens uzobpaxenuit O3CII, cozmaroriero mo 5 cpe3oB Ha KaXKIyIO MOIApU3alinio. BO3MOKHOCTH MOIYyYaTh
maphl CIEKTPOB B MoJI0KeHnn (a30B0oii mnactTuaku 0 u 90°, KOraa KOMIIOHEHTHI JBOXHOTO 36eMAHOBCKOTO CIIEKTPA,
MEHSAIOTCS MECTaMU, [O3BOJISET YMEHBIIUTh BJIMsiHUe HeomaHopoaaocty ayBcrsuTesibHocTH [13C 1 mo3unmonHoit
HEeCTAOUIBHOCTH crHeKTporpada Ha pesyabrarbl m3mepenunii. Ha puc. 2. mzobparkeH cmekTp 3Be3abl 7 Equ B
obsact H,, MOy YeHHBIH B BYX KPYTOBBIX MOJIAPU3AIMIX (5 BEPXHUX MOJOCOK B JIEBOH KPYTOBOH MOJIAPU3AIIN
U 5 HUXKHUX B IPaBoii). 3HAYUTE/bHBIE IOTEPU CBETA HA COMVIACYIOLIEH ONTHUKE U [IJMHHOM BOJIOKHE, & TaK¥Ke
mectabuabHOCTh criekTporpada O3CII u ero HEOOBIION CHEKTPAJBHBIN TUATA30H, MPUBEIN HAC K PEIIEHUIO
M3TOTOBUTD SIIEJbHBIN CleKTporpad, KoTopbiii ObLT ObI MOJBENIEH B IIAPOBOM IIAPHUPE B HEIMOCPEICTBEHHON
6m30CcTH OT (hITAHITA TETECKONa B KabuHe mepBuaHOTOo (hbokyca BTA. 3menenne yriia HAKIOHA TPYOBI TETECKOMA
[IPX 9TOM HE MPUBOJUT K M3MEHEHUIO yCWjuil Ha crekrporpad, a BMecTe ¢ HUM W HA KPHOCTAT, TAK 9TO
00eCIIeInBaeTCsT BHICOKAS TTO3UIMOHHAS CTaAOUIBHOCTD CIIEKTPA.

IMOJABECHOM BOJIOKOHHBI MATHUTOMETP IIEPBUYHOI'O ®OKYCA BTA

Ha puc. 3. uzobparkena npuHIMNKAIbHAS CXEMa 0BECHOIO BOJIOKOHHOI'O MArHUTOMETPA MMEPBUYHOIO (hOKyca
BTA. Maruuromerp cocroutr u3 AByx dacreil. OaHa W3 HUX, ONUCAHHAs BBINE, W300paskeHa Ha PUCYHKE
cineBa. OHa sBAsETCS YACTHIO MATHUTOMETpPA C 1epebPOCOM CBETA KIYTOM U3 ONTHYECKOrO BOJOKHA U3
nepsugroro ¢gpokyca BTA na sxom O3CII, a apyras npezacrasiser coOO# MOABEIIEHHBIH B IMTAPOBOM IIaPHUDE
smesnbHbIil cnekTporpad. Bmecro xryra mmmuoit 30 M ucnosb3yercs xryrt jumnoit 1.5 m. Ha Bpixomaom
KOHIIE YKT'yTa BOJIOKHA CJIOXKEHBI BMECTe, Ha, TOPIIBI HAKJIeEeHA IeseBas quadparMa. Jdra auadparma mmpuHOi
60 MM HaxOmMTCs B (DOKyCe KOJJIMMATOPHOIO 3€PKAJIA SIIEIHLHOr0 crieKrporpada u odecrednBaeT HeOOXOMMOe
CIEeKTpAJIbHOE pa3pernenre. Bce 3eMEHTHI MarHUTOMETPa KpPOME aXpPOMATHYECKOH (DA30BOH IMJIACTUHKHU
[IPOCBETJIEHBI.

Ha puc. 4 u3obpaxKkeH 3IIe/bHbIN CIeKTp 3Be3bI Y Equ, TOJIyYeHHbIH B IBYX KPYTOBBIX MOJISPU3AIUIX 33,
5 MUH KCIO3WIWW, & HA PHUC. 5 — (PparMeHT IKCTPArUPOBAHHOIO H-I'0 MOPSIKA CHU3Y ITOrO CIEKTPA B IABYX
MOJIAPU3AIUAX. BBl M3MepeH CABUT MEXKy JIMHUSAMH B 3TUX JABYX MOJAPU3ANUAX W ONPEIEJICHO 3HAUECHUE
MarHuTHOIO M0JisA, KOTOpoe cocraBuio B, = —920+70 T'c.
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Puc. 2. Cnekrp 3Besast v Equ, momywernnsiii Ha O3CII ¢ mBoiiHbIM pe3aTeneMm m3obparkenwit B obmactu H, B aBYX
MOJIAPUBALUAX C TIePeOPOCOM CBETa KI'yTOM U3 JIBYX BOJIOKOH u3 mnepBuaHOro ¢pokyca BTA

Puc. 3. Ilpunnunuanbaas cxema MarauroMerpa rnepsuyaHoro dboxyca BTA
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Puc. 4. Sumenbubrii cnekTp 38e3ab1 ¥ Equ B 1ByX KPyroBbIX HOIApU3AIUAX
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Puc. 5. ®parmenT skcTparmpoBaHHOTO 5-rO MOPSAIKa CEKTpa v Equ B ABYX mosrstpu3ammsix
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Puc. 6. Hamoxkenuble pyr Ha ApyTa CIIEKTPH HEOHA, MOJIyYeHHBIE B TEUeHUe HOYH BO BpeMs MMAapaJLJIeTbHBIX HAOIIOIeHII

ma O3CII

Ha puc. 6 npuBeneHbr HECKOIBKO HAJOKEHHBIX IPYT HA APYyTa CIEKTPOB HEOHA, TOJIYIEHHBIX B TEUEHUE HOUN
[IPU PA3HBIX [TOJIOXKEHUIX TPYDbI TEIeCKOIa, KOTOPbIi Haxoauicsd B pexkume Hadmoaennii Ha O3CII. IToroxenne
JIMHUM HEOHA COXPAHAJIOCHh B Ipenenax He Xyxke £0.02 A

OCHOBHBIE ITAPAMETPBI MATHUTOMETPA

— CnexTpambrbrii aranazon 5000-6800 A 6e3 mpomyckos.

— O6parnas mucrepcus B obnactu juanmii Harpusa NaD — 0.15 A /nxr.

— BoicoTa IBOWHOrO CIIEKTpa B NUKCeIax — 46 (auamerp KOJJIMMUPOBAHHOIO myuka — 70 MM, yros 6jecka
smiesibHOI pererku — 64°, kpocc-gucnepcop — pemerka 600 wrp/mm, kamepa F:1.6; npuempuk —
I13C 1040x1160 u 16x 16 MrM?).

— Dddexrusnocrs perucrpaiuu cuekrpa — 5™ 3a 300 ¢, C/II = 300.

— Inamerp BosokOH — 300 MKM, 9TO COOTBETCTBYET 3.5 C1I HA HEDE.

— Oxunaemasi cpefsst ommbOKa wm3Mepenuit marauTHoro mosis — 100 T'c y 3Be3asr 9.5 3a 0.5 gaca
sxcmo3uruu 1m0 400 JTuHIIM.

— CrabuabHOCTb HOJIOZKeHHus crekTpa He xyxke +0.02 A 3a Houb.

OmnpoGoBan BapuauT kryTa u3 15 Bojokou (2-7+ 1) muamerpom mo 100 mMm. XOTs TIpomycKaHue CBETa
YBEJINYUJIOCH B 2 pa3a, JJIMHA CIIEKTPA COKpaTWaach B 1.5 pa3a, U NPUILIOCH MEPEIBUHYTDH CIIEKTP B KPACHYIO
obmacth (cmekrp HaumHaerca ¢ 6300 A), 9TOOBI TOPSIIKU HE MEPEKPBHIBAJINCH. g KOMIIeHCAIuu MOTeph
HEOOXOIUMO UCIOJIb30BaTh Gosee 3ddexkruBHblil kKpocc-aucnepcop (Hanpumep, pemerky ¢ 1200 wrp/mm) u
6osbmirero pasmepa marpuity [I13C. I[lorpedyercs Takke 3aMeHa KAMEPHOTO 00 bEKTHUBA.

3AKJIIOUYEHUNE

Co3man u 3amylieH B MPOOHYIO IKCILUIYATAIMIO OMTOBOJIOKOHHBIN MarHutomerp mepsudHoro ¢gokyca BTA wHa
OCHOBE IOJIBECHOTO MMEIbHOr0 cnekrporpada. Asrop 6iaromapur B. B. Biacoka u FO. B. T'narosesckoro 3a
MOIEP:KKY padboThl, a . B. lasxkypa 3a MOMOIIL MTPY KOHCTPYUPOBAHUN MAaTHUTOMETPA.
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