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CneKTpoMeTp rHOEPOH . I . XapaKTepHCTHKH 
MarHHTHOrO non~ MOA~H~HpoBaHHOrO 3neKTpoMarHHTa 
MC-12 

0pHBeAeHW pesynbTaTW H3MepeHHM MarHHTHOrO non~ MOAH
~H~HpOBaHHOrO 3neKTpoMarHHTa MC-12 cneKTpoMeTpa rHOEPOH. 
H3MepeHH~ npoH3BOAHnHcb c noM~bD TpexKoMnoHeHTHoro npe
o6pa3o -r•n• Yn ..... .a_ ltlawaoea:tHR ewnonHeHW e o6loeMe 
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An~ npoBeAeHH~ 3KcnepHMeHTanbHOH nporpaMM~ HCCneAOBaHHH 
rHnep3aP~AOOfiMeHH~X npo4eccoe THna 

11+ + N .. K + + X 

K++ N-+rr+ + X 

Ha cepnyXOBCKOM YCKOPHTene C03AaeTC~ MHOrOKaHanbHa~ aBTOMaTH-
3HpOBaHHaR ycTaHOBKa rHnEPQH / 1/ , 0AHHM H3 Ba*H~X 3neMeHTOB 3TOH 
ycTaHOBKH ~en~eTc~ cneKTpoMeTpH4eCKHH 3neKTpoMarHHT MC-12 12 1, 

C nOMO~b~ KOTOporo onpeAen~~TCR HMnynbC~ BTOPH4H~X 3ap~*eHH~X 
4aCTH4. 

anR 06ecne4e HH~ Tpe6yeMOH T04HOCTH H3MepeHH~ HMnynbCOB BTO
PH4H~X 4aCTH4 (i\P/ P = 0,5%) He06XOAHMO , 4T06bl BKnaA B eenH4HHY £lp/ p , 
o6ycnoeneHHblH HeT04HOCT b~ onpeAeneHH~ MarHHTHoro non~ He npe
Bblwan 0, 1-0,2%. An~ TOro, 4T06bl nony4HTb AOCTaT04HY~ An~ Bbl
nOnHeHH~ 3KcnepHMeHTanbHOH nporpaMMbl 111 OTKnOH~~~y~ CHny Ma r
HHTa /30 KrC•M/ npM TOKe 6300 A*, yeenH4HTb anepTypy MarHHTa, 
pacnonO*HTb AeTeKTHpy~y~ annapaTypy B03MO*HO 6nH*e K MarHHTy, 
THnoeoH 3neKTPOMarHHT MC-12 6bln MOAH~H4HpoeaH. 3TH MOAH~HKa4HH 
3aKm04anHCb e cneAY~~eM /pHc. 1/: yee!lH4eH 3a3op Me*AY eepxHeH 
/1/ H HH*HeH /2/ KaTyWKaM~0 AO 50 CM C noM~b~ *ene3HblX 
BCTaBOK /6/ Me*AY CTOH KaMH /7/ H 6anKaMH /8/ H /9/ , A06aeneHbl 
BepXHHH non~c /3/ BeCOM 20TH BKnaA~W /4/ K HH*HeMy non~cy /5/, 
cnepeAH H C3aAH 3neKTPOMarHHT 060PYAOBaH MarHHTH~MH 3KpaHaMH 
/10/. 

H3MEPEHHE MArHHTHOrO nonR 

6noK- cxeMa H3MepHTenbHOH annapaTypbl npH BeAeHa Ha pHc.2. H3-
MepeHHe HHAYK4HH MarH~:roro non~ npOH3BOAH!10Cb C nOM~b~ Tpex
KOMnOHeHTHOrO AaT4HKa , H3rOTOBneHHOro Ha OCHOBe Tpex nneHo4-
HblX npeo6pa3oeaTeneH Xonna. 4yecTBHTenbHOCTb npeo6pa3oeaTeneH 
Xonna pasHa 10,5 MKB/rc A!l~ H3MepeHH~ KOMncHeHT~ Hanp~*eHHOCTH 
Hx . 19,6 MKB/rc- An~ By H 7,7 MK B/rc- AflR Hz . H3MepeHH~ 
KOMnOHeHT Hanp~*eHHOCTH 3THM AaT4HKOM npOBOAHnHCb C T04HOCTb~ 
+0, 1%. npeo6pa30BaTe!lH 6blnH npoKanH6pOBaHbl C nOM~b~ ~AePHOrO 
;arHHTOMeTpa. KanH6poeo4H~e KpHeble H :o f(TJ) /80 T04eK Afl~ Hx
KOMnOHeHT~ H no 36 T04eK AflR H Y- H Hz -KoMnOHeHT/ 6blnH annpoK-

* HoMHHanbHblH TOK nHTaHH~ 3neKTPOMarHHTa MC-12 12000 A. 



C~M~poBaH~ MeTOAOM Ha~MeHbW~X KBaApaTOB non~HOMaM~ nRTO~ cre
neH~ co CPeAHeKBaApar~4H~M~ norpewHocrRM~ MeHee 6 r c . Aar4~K 
~HAYK~~~ MarH~THOro nonR ycraHasn~sancR Ha KaperKe, Kor opaR 
AB~ranacb BAOnb paM~, napannenbHO oc~ z nycK, ~3MeHeH~e Ha
npasneH~R AB~~eH~R, peryn~pOBKa CKOpOCT~ , OCTaHOBKa KapeTK~ 
~ s~6op wara ~3MepeH~ R ocy~ecrsnRn~cb c noMo~b~ 6noKa ynpasne
H~R 14 ' . np~BR3Ka paM~~ AaT4~Ka K C~CTeMe KOOPA~HaT ycTaHOBK~ 
/p~c. 1/ ocy~ecr snRnacb reoAe3~4ecK~M~ MeTOAaM~ c T 04HOCT b~ 
He xy~e +1 MM. 
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P~c.1. CxeMaT~4CCKne 

~3o6pa~eH~e pa3pe30B 
3neKrpoMarH~Ta MC-1 2. 
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P~c.2. 6noK-cxeMa an
naparyp~: AX - npeo6-
pa3osarenb Xonna, 3A -
3neKTPOAB~rarenb, U8 -
~~$pOBO~ BOnbTMeTp, 
KOMM. - KOMMyrarop, 
~3U8 - ~Hrep$e~c rpex 
~~$pOB~X BOnbTMeTpOB, 
nn-45 - 6nOK np~eM
H~KOB - nepeAaT4~KOB 

Mar~crpan~ sere~, H-06 -
6noK Harpy3K~ KaHana 
cro~K~, K-06 - Kap
KacH~~ KOHrponnep, 
6C-10 - 6noK ynpasne
H~R 3anpocaM~, KC-21 -
KC -23 - 6noK~ KOHrpon
nepa CBR3~ KC - 20 l S I 
annaparyp~ c 38M HP-210 0 , 
~K 8T-340 - ~Hrep$e~c
HaR Kapra AnR A~cnneR 
8T-340. 

IIUHUI C8~JII - 2001'1 

~ 
~ 

3AC npeo6pa3oearene~ Xonna /AX/ per~crp~poeanacb nRT~3Ha4-
H~M~ ~~$poe~M~ eonbrMerpaM~ TR-1652 e A~ana30He 20 MKB -
0,1 8, pa6ora~~~M~ e rp~rrepHOM pe~~Me /norpewHOCTb ~3MepeH~R 
+0,01 % no orHoweH~~ K sepxHeMy npeAeny/. ~H¢opMa~~R cUB no
~rynana Ha pacnono~eHH~~ s KapKace c~creM~ CYMMA ~Hrep$e~c 
rpex ~~¢pos~x sonbTMerpoe /~3UB/ . 6noK ynpaeneH~R 14 1 $OPM~poean 
~Mnynbc AnR 3anycKa ~~¢poe~x sonbrMerpoe, nepeAaean e ~Hrep
$e~c ~~$pos~x eonbTMerpoe ~3U8 c~rHan pa3peweH~R, c~rHan~ o6 
~3MepeH~~ T04K~ ~ o Ha4ane ~ KOH~e ~3MepeH~R n~H~~- Annaparypa 
6~na CBR3aHa oH-na~H c 38M HP-2100. ~cnonb3aeanacb nporpaMMHo
annaparHaR c~creMa c6opa AaHH~x 15 1 , MOA~$~~~posaHHaR s anna
parHo~ 4acr~ ecneACTB~e YAaneHHOCT~ /200 M/ cro~K~ CYMMA or 
~eHrpanbHOro KapKaca c~creM~. AnR o6ecne4eH~R noMexo3a~~~eHHo
cr~ nepeAa4~ AaHH~X ~ KOMaHA ~cnonb30Ban~Cb 6noK~ c onro3neKr
pOHH~M~ pa3BR3KaM~ nn- 45 16 1. 

KoHrponb ~3MepeH~~. A~anor c 38M ~ ynpaeneH~e onepa~~OHHO~ 
c~creMo~ npo~3BOA~n~cb c noM~b~ an$ae~rHo-~~$poeoro A~cnneR 
8T- 340 , ycraHoeneHHoro PRAOM c ~3Mep~renbHOH annaparypo~. 
A~cnne~ 6~n nOAKn~4eH K 38M HP-210 0 KaK c~creMH~~ renera~n. 
8peMeHHaR cra6~nbHOCTb HanpR~eHHOCr~ MarH~THoro nonR KOHrpo
n~poeanacb c noM~b~ AOnonH~TenbHOro npeo6pa3oearenR Xonna. 
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PHc.3. KpHeaR HaMarHH4Hea
HHR H X = f(I) 

KpoMe roro, c naMO~b~ UB-5 
KOHTpanHpoeanocb HanpR*eHHe 
Hd WYHTe , no KOTOPOMy npo
TeKan TOK nHTdHHR MdrHHTd. 
Cra6HnbHOCTb TOKa nHTdHHR 
MdrHHTd 6~na He Xy*e ~0,0)%. 

PE3YnbTATM ~3MEPEHHA 

HaMepeHHR 6~nH a~nonHeH~ 
8 o61>eMe 470x 135x41 CM 3 

8 112 T~CR4dX T04eK HdrHHTd 
nonHOM raKe /6300 A/ H e 32 
TOKe 3000 A. B Ka*AO~ T04Ke 

,QBa*A~ H3MepAnHCb rpH KOMnOHeHT~ HanpA*eHHOCT~ MdrHHTHOrO nonA 
np~-1 ABH*eHHH KapeTKI-1 B npRMOM H o6paTHOM Hanpa eneHHAX. 3anHCdH
H~e Ha MarH~THO~ neHre 3BM HP-2100 noKa3aH~A 3AC Xonna 6~n1-1 
nepen~caH~ Ha MarH~THy~ neHTY 38M COC-6500 ~ nepeeeAe~~ a Ha
npA*eHHOCT~ MarHHTHoro nonR H. 

Ha pHc.3 np~se,QeHa KPI-1BaA HaMarH~4~BaH~A - aas~c~MOCTb eep
T~KanbHO~ COCTdBnA~~e~ HanpR~eHHOCT~ MarH~THOrO nonA flx 
B 4eHTpe MarH~Td OT sen~4~H~ TOKa n~TaH~A MdrH~Td. np~ TOKe 
6300 A HanpA~eHHOCTb nonA cocraenAeT OKano 16 Krc. B ~neKrpo
MarH~re HK-3-4 raKoro •e TMna, HO 6ea aepxHero non~ca, np~ TOKe 
nMraHMR 13200 A HanpA~eHHOCTb nonA pasHa 16,1 Krc npM aaaope 
B 20 CM H 13,7 Krc - npM 3d30Pe 8 40 CM. 

Ha pMc.4 M 5 noKa3aH~ aaeMCMMOCTM KOMnoHeHT HanpR~eHHOCTM 
Hx , ~Hz or KOOPAI-IHaT X , Y , Z . 3aei-ICHMOCT~ H x"' f(Z) 
HMe~r nnaro a HHTepeane no Z or -75 AO +75 eM, pe3Kae naAeH~e 
OT 15 Krc AO I Krc B 1-IHTepaanax OT -75 AO 140 CM H 75- 140 CM, 
H3MeHeHHe nanApHOCTH npH Z _:. + 170 CM. 3a 3KpaHdMM BenH4MH~ 
HanpA*eHHOCTH nonA MeHbWe 10 fc, 4To noaaonAer paaMe~arb e6nM-
3H MdrHHTa MCKPOB~e npoeon04H~e KdMep~ C ¢eppHTOB~M C"DeMOM 
MH¢apMa4MH

171
. OrMeTHM, 4TO y 3neKTPOMarHMTa HK-3-4 6e3 3Kpa

HOB BenM4HHd HanpA*eHHOCTM MdrHMTHOrO nOnA B 3TMX a6naCTRX 
COCTaBnAeT 50-100 rc. KoMnoHeHT~ HanpR*eHHOCTH lly M Hz Man~ 
B 4eHTPdnbHOH o6naCTH H pe3KO B03PdCTd~T Me*AY KaTyWKdMH. 

Ha PHc.6 npeAcraeneH~ 3aBMCHMOCTH orKnaHA~e~ cHn~ MarHHra 
/HHTerpa,;a-nonA/ s x= fHxdZ OT X M Y. 06nacTb H3MeHeHHA y /wHpw 
Ha MarHHTH~ ,QOpO~KH/, B KOTOPO~ HHTerpan nonA Sx MMeeT aenH-
4HHY 30:t.3 Kr c M, cocraanAer .. 70 CM. 3Ha4eHI-1R HHTerpanoe nonA 
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PHc.4. 3aaMCHMOCTH aenH4MH HanpR*eHHOCTM 
~ H y , II z or Z npM ¢M t<CHPOBdHHbiX X M Y. 

BAOnb oc~ Z or cocraanR~~Hx Sy "' (H ydZ ~ Sz ;fHzdZ Heaeni-1KH: 
aenM4HH~ Rz=Sz i Sx MeHce 1% eo s eeM H3MepeHHOM o61>eMe, een~-
4MHbl Ry=Sy / Sx MeHee 1% npH Y=D-cocraanAIOT /l-8/% a nnocKOCTM 
X~O ~ B03PdCTdiOT AD 80% Hd KPdAX M3MepeHHOro 061>eMa 
IX= .:t_200 MM, Y= ,:t.700 MM/. 

Aarop~ 6naro,QapHbt AHPeKtiMH HHCTHTyTa ¢M3HKH a~cOKHX 3HeprH~ 
M cepnyxoacKOMy Hay4Ha-3Kcne pHMeHranbHOMy OT,Qeny OH~H 3d a~
nonHeHH~e pa60T~ no ,Q0060PYAOBaHH~ H BBO,Qy B 3KCnnydTd4HIO 3neKT
POMdrH1.1Td, d TdK*e 3d CO,Qe~CTBHe 8 npOBeAeHHH H3MepeHH~j ,QH
peK4MH na6opdTOPHH B~COKHX 3HeprH~ OH~H 3d CO,Qe~CTBMe B npo
Be,QeHHH H3MepeHHH; H.XepHewy H H.H.XoaaHcKOMy aa KOHcynbTa4HH; 
B.n.6anaH,QHHy, c.n.lyHHHy, H.H.Ky3He40By, H.n.MowKOBy, n.B.CH
MOHOBy 3d nOM~b B pa6ore. 
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PHc .5. 3aeHCHMOCTH eenH4HH Hanp~meHHOCTH 
~ H Y , Hz or X H Y. 
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PHc.6. 3a BHCHMOCTb OTKnOH~~~e~ CHn~ MarHHTa 
-y-rr;a Z OT X H Y . 
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