
I )£Y9 !J 

COOfilll8HMR 
Ofi'b8AMH8HHOrO 

MHCTMTYT8 
RABPHbiX 

MCCJ18AOB8HMM 

AY fi.H a 

lfjs -? ?-j 

Pl3-83-47 

A.H.BeRecea, E.B.repacKHH, B.r.rpe6HHHHK, 
B.H.,l~yrHHOB, B.A.XyKoB, A.B.Jla3apea, 
I A.ll.MaHblq -1. B.H.Mensenes, r .H.CeRHBaHOB, 
A.H.CMHpHoa, r.JI.CoKoRoa, 
B.H.TpaaKHH, H.H.qepHOB 

CBEPXllPOBO~HmAH MArHHTHAH JIOBYlliKA 

H ME30PEHTrEHOBCKAH MHlliEHb YCTAHOBKH 

~JIH HCCJIE~OBAHHH 

PEHTrEHOBCKOrO H3JIYqEHHH 
JIErKHX ME30ATOMOB 

1983 



~ 06beAHHeH~ HHCTHTYT RAepKWX KccneAoBaHHA nyOHa. 1983. 

BBE.QEHHE 

/ 1
B pa60Te / npe AnO*eH 3KcnepHMeHT no onpeAeneHHC AnHH("p)

H (nd) - pacceflHHH nYTeM npe4H 3HOHHo r o H3MepeH HR cMe~eHHR cneKT
pa Me30peHTreHOBcKo ro H311Y4eHHR 2p ... 1s nepexOAOB B ("- P)- H 
(1T - d) - Me30aTOMa x 3a C4eT CHllbHo r o 93aHMoAeHcTBHR. 

CxeMa 3Kc nepHMeHTa clleAy~aR /pHc . l/: nY40K npOTOHOB /4/ CHH
XP0 4HKllOTpOHa 06n Y4aeT nHoHoo6pa3Y~~ MHweHb / 3/, BwnOllHeHHY~ 
B BHAe n pOTA*eHHoro CTep*HR t nOA He6011bWHM yrllOM KOCH 
cT ep*HR . nHOHoo6pa3y~aR MHwe Hb HaXOAHTCR BHYTPH KaMep~ /2/ 
/KOTOPY~ B Aall bHeHweM 6YAeM Ha 3~BaT b Me30peHT r eHoBcKoH MHweHb~/ 
C ra3006pa3HwM Be~eCTBOM /eoAopoA, AeHTepHH/. nHoHo06pa3y~aR 
H Me30peHTreHOBCKaR MHweHH pa3Me~aCTCR BHYTPH MarHHTHoH IlOBYWKH 
/1/ . B~lleTa~He H3 MHweHH U-MeaOHW YAeD*HBa~TCR MarHHT HWM nOlleM 
1l0eYWKH, TOPM03RTCR B ra3e Me30peHTreHoBcKoH MHweHH H o6pa3Y~T 
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nHOH-HYKnOHH~e a TOM~.3HeprHR peHT r e HOBCKOrO H3nY4eHHA TaKHX 
aTOMOB H3MepReTCR C nOM~b~ KpHCTann-AH$paK~HOHHOrO CneKTpOMeT
pa. B Ka4eCTBe AeT e KTOpa peHT r eHOBCKHX KsaHTOS /5/, OTpa*eHHWX 
OT nnOCKOCTe~ KpHCTanna /6/ cneKTpOMeTpa, Hcnonb3yeTcA nponop
~HOHanbH~~ C4eT4HK /8/, 3a~H~eHHW~ M~HO~ 3a~HTo~ /9/ OT $OHO
BWX 4aCTH~ . 

O~eHKH nOKa3anH , 4TO npH nposeAeHHH 3KcnepHMeHTa Ha CHHXPO
/ 11

~HKnOTpOHe nHH¢ /3HeprHA npOTOHOB 1 r 3B, HHTeHCHBHOCTb 
10 12 l/c , ce4eHHe nY4Ka 0,6x2,5 CM 2/ B Me30peHT r eHoBcKOH MHweHH 
/o6beM 150 n, nnOTHOCTb raaa 2.10-3 r/cM 3/, nOMe~eH Ho~ B MarHHT
HYIO nOBywKY /none B ~eHT pe n OBywKH - 2,0 T , Ha KOH~ax - ~ ,0 T / , 
4Hcno OC TaHOBOK TT--Me30HoB Mo*eT 6~Tb 3.10 8 l /e. npH TaKOM 
4H cne OCTaHOBOK TT- -Me30HOB B r aae, 6naroAapA 6nH3KoMY pacn0I10
*eHHIO nHoHoo6pa3y~e~ H Me30peHTreHoBcKo~ MHweHe~,AnA T04Horo 
onpeAeneHHR 3Hepn1H 2p ... Is nepexOAa B 3KcnepHMeHTax Ha cna6o 
T04HOM YCKopHTene THna CHHxpo~HKnoTpoH B03MO~HO npHMeHeHHe 
KpHcTann-AH$paK4HoHHoro cneKTpOMeTpa. anA npHse AeHHWX swwe 3KC

nepHMeHTanbHwx ycnoBHH C Y4eTOM pa3MepOB pa604eH 06nacTH Meao 
peHTreHOBcKO~ MHweHH, TeneCHoro yrna cneKTpOMeTpa H 3¢$eKTHB
HOCTH perHcTpa4HH nonY4eHa o~eHKa CKOPOCTH C4eTa peHTreHOBCKHX 
KsaHTOB, paSHaA 0,85 1 /c / 1/ • 

3aMeTHM, 4TO 8 3KcnepHMeHTa x 12/, BbinonHeHHblX Ha cna60T04HOM 
YCKopHTene, S 06~4Ho~ nOCTaHOSKe , KorAa 06paaOBaHHe HeaoaTOH08 
npoHcxoAHT B raaOBOH MHweHH, YCTaHOBneHHO~ Ha C$OpHHposaHHOM 
nY4Ke nHOHOB, 4Hcno OCTaH080K nHOHOB B raae cnHWKOM Mana , 4TOGbi 
MO~HO 6~no Hcnonb30ea Tb AnA HaMepeHHA 3HeprHH MeaopeHTreHOBC KHX 
nepexoAOB K pHc Tann-AH$paK4HOHH~H cneKTpOMeTp. n03TOMY npHMeHeHHe 
KpHC Tann -AH¢pa K~HOHHoro c neKTpOMeTpa AnR peweHHA nOAo6HO~ aaAa4H 
Ha BbiBeAeHHoM nY4Ke nH OHOB 6~no ocy~ecTBneHO nHWb Ha YC KopHTene 
THn a "Me30HHa.A $a6pHKa ll 13/ . 

B HaCTOR~eH pa60Te npHBOAATCR nOAPo6Hoe onHcaHHe H pesyn bTa T~ 
H cn~TaH~~ Kp~oreHH~X YCTPO~CTB paccMOTpeHHoH B~we yCTaHoBKH, 
a HMeHHO : c eepxnpoBOAA~eH MarHHTHOH nOBYWKH H raa OBOH Me30 peHT 
r eHOBCKOH MHweHH. 

KOHCTPYKl\H~ 

CxeMaT ~4eC KHH 4epTe~ CBepxnpOBoAA~eH MarHHTHOH nOBywK~ c aa 
Kn lO4eHHOH B ee pa604H~ 06beM MeaopeHT re HOBCKOH MHweHb~ npeACTa B
neH Ha pHC. 2. 

C BepxnpoBoAR~aR MarHHTHaA noeYWKa coaAaHa Ha 6aae MarHHTHoH 
CHCTeMbI, on~caHHoH paHee / 4 / . IloBywKa COCTOt1T ~3 AByx aBTOHOMHblX 
Ka TyweK /19/, paaAeneHH~X 3a 30pOM . OHH coaAa~T ropHaOH TanbHO 
HanpasneHHoe Mar HHT Hoe non e . Ka~AaA KaTywKa HMeeT ceo~ c o6cT BeH 
H~H KpHOCTaT /12/ . KpHocT aTbi n OABeWHBa~TCA Ha TOHKOC TeHH~X pa c 
TR*Ka x ~ 3 Hep)f(aBe~e~ CTanH K CTaHHHa M / 10/, KOTo p~e OT KaTbIBa~TCR 

BO e peMR npo¢HnaKTH4 ecK Hx pa60T no HanpaBn.A~~M ¢epM bI /l/, o cBo 
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PHc.2. CxeMaTH~eCKHA qepTe~ YCTaHOBKH : paspe s Meso 

peHTreHOBCKoA MHmeHH B ropH30HTanbHOH nnOCKOCTH /a/; 
4epTe~ CBepxnpODOAR~e~ MarHHTHOH nODymKH /~/. 1 _ 
~epMa; 2 - Tenexxa; J - B~OAHoe OKHO n~Ka npo ToHoD; 
4 - nHoHoo5pas~~an MHWeHb; 5 - CHn~H; 6 - BaKYYMH~ 
KO~; 7 - nno~aAxa; 8 - renHeBwH 6aQOK; 9 - a30T~ 
6a~oK; 10 - CTaHHKa KPHocTaTa; 11 - onopHoe Konb~o; 
12 - xpHocTaT; 13 - a30THNA 9KPaH; 14 - 8 XOAHoe OKH O 

nyqxa; 15 - OKHO AnR B~oAa Y-KBaHTOB i 16 - BaKYYMO
npoBOA cneKTpoMeTpa; 17 - Tcnnoo5MeHHHK; 18 - Meso 
peHTreHOBCK3R MHmeHb; 19 - c B epxnpoBoA~aR x aTymxa. 

6o*AaR AocTyn K MeaopeH TreHo BcKOH MHweH H / 18/. PaCTR*KH KpH OCTa
TOB MorYT perynHpOBaTbCA no AnH He , Ta K 4 TO HM e eTCR a03MO*HOC Tb 
~C THPOBKH KaTyweK OTH OC HT enbHO APyr APyr a C ~en b~ COBMe~eH~R HX 
~arHHTH~X oceH. TeMnepa TypH~e ycaAKH paCTR*eK KOMneHcHpY~T C R 
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TaanKlJ,a 

XapaKTepHCTHKH CBepXnpOBOAH.~eH Mal"'HHTIIOA nODYWKK 

BHYTpeHHHH AHaMeTp K8TymeK - 380 MM 
BHemHHH AHaMeTp KaTymeK - 750 MM 

B~coTa oTAenbHoH KaTymxH - 186 MM 

llHcno KaTymeK 2 
PaccToRHHe M~Y u,eHTpaMH KaTymeK - 680 MM 

qucno BHTKOB B KaTymKe - 1685 
HHAYKTHBHOCTb KaTYWKH 1,5 fH 
BSaHMOHHAYKTHBHOCTb KaTymeK 0,08 l'H 
CaepxnpOBOARtItHH MaTepHan - cnnaBbl NbTi, NbZr 
MarHHTHoe none B u,eHTpe 1 ,96 T 
MarHHTHoe none B " npoeiKax" 3,68 T 
3anaceHHaR MarHKTHaH. 3HeprHH. 1,5 MA>K 
KOHCTPYKTHBH8a nnOTHOCTb TOKa - 5,0.10 3 A/CM 2 

MaKcHManbHaH. nnOTHOCTb TOKa 
B CBepxnpOBOAHHKe - 1,32 ' 105A/cM 2 

E'a(5ollHH TOK - 950 A 
CHna B3aHMHOrO npHT~eHHH. 2-x KaTymeK 1,5. J06H 
ConpoTHBneHHe AnH. B~OAa 3HeprHH - 2·0,25 OM 
MaKCHMaIlbHoe HanpH.XeHHe B~BoAa 2.260 B 
BpeMH. eihlcTporo BwaoAa 25 C 

BpeMH BBOAa non Horo TOKa 35 I-nlH 
PacxoA IHAKoro renHH. 20 n/... 
PacxoA ~Koro a SOTa 5 n/... 

c n OMOl4blO Ha60pa Tapellb4a Tbl X n pYMU1H , pa Cn0110)l(eHHblX B Tenl1o~ 
30He . B oceBOM HanpaSlleHHH no OTHoweHH~ K BaKYYMHOMY KO)l(YXY Ma r
HHTHa~ CHCTeMa )l(eCTKO aa~HKcHpoBaHa nocpeACTBOM TeKC TOI1H TOB~X 

onop, HMe~HX B cpeAHe~ 4aCT H TennosoH KOHTaKT C a30T H~M 3Kpa 
HOM . He)l(AY KpHoCTaTa MH pacnonar a eTCR A~pal1~MHHHeBoe Konb~O / 11/, 
n poTHBoAeHcTBy~ee B3aHMHOMY npHTR)I(eHHO KaTyweK. 31leKTpOnHTaHHe 
KaTyweK oc~eCTBn~eTCA no cne~Hanb HO paapa60TaHHblM TOKoBBoAaM/6~ 
npOXOAR~HM 4 epea pea epSHble renHeBble 6a4KH /8/. OCHOBH~e xapaKTe
PHCTHKH Ma r HH THOH CHCTeMbI npHBeAeH~ B Ta61lH~e. 

He30peHTreHoBc KaR MHweHb /18/ HMeeT BHA ~HnHHAPH4ecKoH KaMepbI 
05beMoM 150 11 , pacnOnO)l(eHHOH BAonb OCH Mar HHT HOH CHCTeMbI . n HOHO
06pa 3y~aR MHweHb /~/t B~nOll HeHHaR B BHAe MeAHoro CTe p)l(HR AHaMeT
pOM 6 MM H AllHHOH 5 00 MM, nOABeWHBaeTCR BHyTpH 3TOH KaMepbI na
panllellbHO OCH MarHHTHOH CHCTeM~ Ha paCC TOR HHH 25 MM OT Hee 
/pHc.2a/ C nOM~b~ per YI1HpyeMblx paCTR)I(eK. nY40K npOTOHoe n aAaeT 
nOA y r llOM 2°1 0' KOCH MHweHH, TaK 4TO OHa ne peKp~BaeT BCO WHPHHY 
nY4Ka . He30pe HTr eHOBCKaR MHweH b 3anOllH~eTCR BOAOPOAOM /AeH TepHeM/ 
B~COKO~ n1l0T HOCTH /2 .1 0 - 8 r/cM S/. r a 3 YKa 3aH Ho H nnOTHOCT~ n OllY
4aeTCR nYTeM nOHH)f(eHHR era TeMnepaTYPbl AO 25 + 35 K n pH AaBlleHHH 

4 

2 + 3 aTM C nOM~bO Tenno05Me HHHKa /1 7/ , OX1la~ueMo r o ~HAKHM 
BOAOPOAOM. anA BB OAa npOTOHH o ro nY 4 Ka B KaM e py H BblBOAa n Y~Ka 
1-1 3 Hee c n yma T OKHa H3 naBca Ha /3, 14/ Ton~HHoH 2 50 MKM, KO TO
p~e Kpen~TCR Ha Cb e MHblX ~naH~ax Ka Me pbl . Ha 6nH)KaHWeM K KPHC
T ann-AH~pa K~HoHHOMY c ne KTpOMeTpy ~naH~e HMee TCR Ta K)I(e OKHO / 1 5 / 
H3 n aB ca Ha T O~HHOH 2 5 MKM H pa3MepOM 10 x 160 MM 2, n peAHa 3Ha 
4 e HH o e An~ 8~BOAa pe HTreHOBCKHX ny~eH . KaM epa nOABe weHa K e a 
KYYMHQMY KO)l(YXY B c p e AHeH yaC TH C n OMO~b~ TO HKOCT e HHbl X pa CTR)f(e K 
H3 Hep)f(aBe~eH CTa nH, a C T Op ~ OB ~ e HTpHpyeTC~ no OTHoweH~~ K 
He My C pOM~b~ CHllb~OHOB / 5/ , KOTo pble OAHOBpeMeHHO OTAe llROT a a 
KYY MHblH 0 6beM MarHHTHOH CHCTe Mbl OT Ba KYYMHO r O 06beMa 116/ 
KpHcTann-AH~paK~HoHHo ro c ne KTpOMeTpa . 

06MOTKH CBEP XnpOBOARmEA MArHHTHOA nOBYWKH 

B 06MOTKa x n OBYWKH HCn Ollb 30aaHbt Ka 6enl1 l e i , C OCTOR~He H3 CK PY
4eHHblX C 8e pxnpOB OAA~H X H MeA HblX )f(H n , CB~ 3aHH~X HHAH e M. CBe px 
npoa OARut He )l( Hn bl AH a HeT pOM 0 , 2 5 MM Hsr OTOBl1eHbl H3 c nna a OB NbTi 

a 6 B 

...""', ,..~~ 
IA _! 
~ ~ ,.,1 ' 

",_ °0 10 20 ;JO 100 !oO 60 "0 
,~ ..... ~~ HbZ~ " .;, 
1oO",~~ .... t~ 

2 5CXltl---:::---~ ,.. <.,~~~ I "' I~ 

tCm~ q.~~ 
.m','~~o.~m~e»~,,-SIl 10--70 

2' ...... .. tfb l, It .« 
~• • ..,.. . J (Y 

,.. 
I., I.A 1500 .." ...~. . 

,~ 
• --.,~- oro.x...~ 

'0 'I) 20 »~56- 6(i 1O 
]~ . _ • • Hb Tl 1\ .r. 
I,.l ....._ • • (II ..,... _.... ..._-'''' .--..-......~ .".",,, OOC<'''_~_ 

Q-,.."._- - , . .. -_.. ' OO poe 

"""'-'_' --..00\ 
--~ 

PHc . 3 . CTPYKTypa 06MOTKH cBepxnpOBoAR~eH KaTywKH: a/ ce 
~eHHe 06MOTKH; 5/ ce~eHHe Ka6ene~; B/ xapaKTepHCTHKH Ka5 ene A. 
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PHc. 4. Tonor-paet)}'HI MarHHTHoro nonR H= V Hi + Hi caepx
npOBOAR~eH MarHHT HOH n oeYWKH B 1/4 ce~eHHR BAOflb OCH. 

UH<PPbI - npOu;eHThJ O T B eJlH1.{HHbl non R' B ~eHTpe, npHHR'TOrO 

3a 100% _ 

101 NbZr . ~Cn0I1b3yeTcFl Tplo1 H1na Ka6e.n e~, n peAHa3Ha4eHHbl x AI1F1 

pa60Tbi B pa3I1J.14HbI X Ma r HIo1T Hbi X n o .n.Rx. Ylo1cno cBepxnpO B OA.R~Io1X )!( 101I1 101 

KOfllo14eCTBO cTa6101.n1o13Io1py~~ero Md Teplo1ana AI1.R KamAoro Tlo1na KaOeI1.R 
Bbl6101panocb C Y4eToM pacn pe,Qe n e HYl.R Ma rHYlTHoro nOI1R no ce 4et-H11Q 05
MQTKIo1 , B KOTOPOM AOn)!(e H pafio TaTb Ka6e I1b. B CBR3101 C 3TIo1M 06MOT Kd 

pa36101Bdnac b Ha TP'" c eKQH Io1, B Ka)f(AOH 1-13 KO T OPblX Io1cnOIlb30 BaIlC.R 

onpeAeJ1eHH~H THn Ka5enR: 80 BHYTpe HHeH ceK~1011o1 - Ha OCHOBe c nnaBa 
NbTi. 9 0 B HeWHIo1X - Ha OCHQS e c nna s a NbZr . 

Ha plo1c.3 nOKa3aHa CTpYKTypa 06MOTK~ : pa3AeneH~e n o ceK~~RM; 
KOHCTpyK4~~ Ka6eneH, npeA Ha3Ha4eHH~x AnR Ka~AoH ceK~~~ ; KPHT~

4eCK~e xapaKTep~cT~KH , n ony4eHH~e B pe3y nbTaTe ~ccneAOBaH~R KO
POTKI-1X o6 pa34oB Ka6eneH '" He6oIlbW\.1X 0AHOCIlOHH blX KaT yweK Ha c n e 

/ S/ ~",anbHOM ~3Mep~TenbHoM c Te HAe . 

b 
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PMc.5 . PacnpeAene HHe COCTaBnR~
~eH MarHHTHoro nonR Hz BAonb 
OCH nOBymKH rrp H paCCTORHHH Me~y 
qeHTpaMH KaTymeK 68 CM. finaBHan 
KpHBaH - pac~eTHaR ~ - 3Kcne
pHMeHTanb~e 3Ha~eHHH. 

, 

C ~eIlb~ npoTHBoAe~cTB"'R nOHAepOMOTOPH~M C\.1IlaM BHyrpeH HHe ceK
~ \.1 \.1 06MoToK CTRHYT~ CnORM\.1 n poeonOKH 1013 Hep*aBe~~eH CTanH . CHa
pymH 06MOT KH CTRHYT~ 6aHAa*aMH H3 naTYHHOH neHT~ TO~HHOH 6 MM. 

Ha pHc . 4 H 5 npeACTasn eHO pacnpeAeneHHe Ma r HHTHoro nOIlR I10
SYWKH, paCC4HTaHHOe no nporpaMMe , npHeeAeHHOH B pa60Te 171 

CHCTEM~ OXnA!AEHH~ H rA3006E CnE4EHH~ 

Ha pHc.6 npHaeAeHa cxeMa oxna~eHHR H ra3006ecne4eHHR CBepx 
npOBOAR~eH MarHHTHOH I10BYWKH . Ha4aI1bHOe oxna~eHHe oc~eCTBnReT
CR C nOM~b~ *HAKoro a30Ta 1013 TaHKa /9/ . nocne YAaI1eHHR *HAKoro 
a30Ta "I T~aTeIlbHOH OrKa4KI-'I ero napos KarYWKH oxna*Aa~rCR mHAKH'~ 
r eIlHeM 101 3 Ab~apos /10/, nocTy na~HM B Hl-'lmHHe T04KH KpHOCTaTOB 
/ 19/ . n onoIlHeHHe KpHOCTaTOB *HAKHM renl-'leM B np04ecce paooT~ ocy 
~eCTBnReTCR I1H60 1-'13 pe3epBH~x 6a4KoB /2/, I1H60 Henpep~BHO 1-'13 
Ab~apOB nyreM nOAa4H *HAKOCTH B BepXHl-'le 4aCTH KpHOCTaTOB /Ha 
pHCYHKe MarHCTpanH He nOKa3aH~/ . ~cnapA~HHCR reI1HH BHa4ane OX
I1a*Aaer TOK08BOA~ coneHOHAa, a 3aTeM nocrynaeT B nHHH~ c6opa. 
8 c n Y4ae BHe3anHoro HcnapeHHR renHR npl-'l nepeXOAe 06MOTOK 1013 
cBepxnposoAR~ero COCTORHHA B HopManbHoe npoHCXOAHT copoc renHR 
1013 KpHocraTOB 4epe3 rOpI108HH~ 60Ilb wor o ce4eHHR , napaI1I1enbH~e 
ropnOBHHaM TOKOBSOAOB, H npeAoxpaHHTenbH~e KnanaH~ /14/ B ra3
ronbAep /11/. 

CxeMa oxnamAeHHA 101 ra3006ecne4eHHR Me30peH Tr eHoBcKoH MH weHH 
n peACraBI1eHa Ha pHc . 7 . KaMepa /3/ B 3aBHCHMOCTI-'I OT YCI10BHH 3KC
n epHMeHTa Mo*eT O~Tb 3anonHeHa BOAOPOAOM Hnl-'l AeHTepHeM H3 6anno
Ha /6/. B cnY4ae nOCTORHHOH pa6oT~ c AeHrepHeM He06xoAHMoe ero 
KonH 4eCTBO xpaHHTCR B peCHBepe /14/. YAane HHe AeHTepHR H3 KaMep~ 
npOH 3BOAHTCR HacocoM-KoMnpeccopoM / 17 / . TeMnepaTypa ra3a B KaMe
pe /3/ nOAAep*HBaeTCR C nOM~b~ TenI1oo 6MeHHHKa /18/, no 3MeeBH KY 
KOToporo nponYCKaeTCR nOTOK ra30*HAKOC THOH CMeCH BOAopOAa H3 
A b~apa /16/. ~HTeHcH BHoC Tb norOKa perYIlHpyeTcR C nOM~b~ cTa6H
n l-'l 3a ropOB /7, 8/ AaoneHHR r a3006pa3Horo reI1I-'1R HaA nOBepXHOCTb~ 
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PHC. 6 . CxeMa oxn~eHHfI Ii ra30otJecne4elUi" cBepxnpOBOARll\eH 
MarHHTHOH nosymKH: I - KaTywxa MarHHTHOH noaYWKH; 2 
renHeSbrH 6aGaK; 3 - a30THbIH 6alIoK; 4 - a30THbu1 3KpaH; 
5 - saKYYMHbrH KOIYX; 6 - renHeswH 6annoH; 7 - napoMacnRHwH 
Hacoc; 8, 15, 17 - ¢opsaKYYMHble HaCOCb); 9 - a30THbIH TaHK ; 
10 - renHeBWH Ab~ap; I I - MRrKHH r a3ronbAep An" cGopa renHR ; 
12 - ra30BhlH CGeT4HK; 13 - pOTaMeTD ; 14 - npeAoxpaHHTenbHbM 
KnanaH; 16 - 330TIlblH 6annoH; 18 - Me30peHTreHOBcxaR MHwe llb; 
19 - KDHOCTaT . 

~HAKoro BOAopOAa B Ab~ape Ii peryn~Topa / 10/ pacxoAa mHAKoro 80

AopOAa. AaaneHHe B KaMepe 3aAaeTCR c r a6HnH3a r opoM /9/, a reMne
paTypa onpeAenReTCR KOHAeHca~HOHH~MH TepMQMeTpaMH /4/ . 

CHCT EMA 3fl EKTPOnHTAHH~. 3AmHT~ H KOHTPOfl~ 

3neK Tpon HTaHHe 06MOTOK MarHH THOH nOBywKH oc~eCTBnReTCR no 
~3BeCTHO~ c xeMe / 8 ,9/, CocToR~e~ ~ 3 B~npRMHTenR, CHnbHOTOYHOrO 
perynRTopa TOKa ~ 6 nOKOB yCTaHoBKH H cTa6HnH3a~~H pa60yero TOKa 
/p Hc .8/. 

8 B~npRM~Tene ~cnonb30BaH~ nOHH*a~H~ TpaHc$opMa Top TCY
50/0 ,5 A, BKno~ eHH~~ no cxeMe TpeyronbHHK-3Be 3Aa, H wecTH~a3-
HaR cxeMa BblnpRMneHHR , co6paHHa R Ha Be HTHnRX THna B8-2 - 1250. 
CHnbHOTOYHM~ pe rynR Top TOKa n peACTasnRe T C060H Ha60p MOAyne~, 
cOAep*a~HH 330 na pannenbHO BKn04eH H~X TpaH3HCTopOB THna n210 6. 
Ba oA H B~BOA TOKa c 3 aAaHHo~ CKOPOC TbO, a TaKme er~ ~HKca~HR Ha 
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PHc . 7 . CxeMa oxn~eHHR H ra3006ecne~eKHR Me30pe HTre
HOBCKOH MHlDeIDf: I - BaKYYMHbDi KOXYX; 2 - a30THblH 6a4oK; 
3 - Me30peHTreHOBCKaR MlimeHb; 4 - KOHAeHc~HollHble Tep
MOMeTpbl; 5 - a30THbIH 6annoH ; 6 - BO,lJ;OPOAHbrH: / AeiiTepHeBbU~t/ 
6aJ1J10H; 7, 8 - CTaOHm.f3aTOp AaaneHHR. a BOAOPOAHOM AblO.l
pe; 9 - CTaOHnH3aTOp AaBneHHR B Me30peHTreHoBc Koii MHWeIIH ; 
10 - perynJlTOp paCXO.lla >KliAKoro BOAopoAa; II - nnaMenper
PaAHTenb ; 12 - pe3epBHaR a30THaR eMKOCTb ; 13 - BaKYY~I~1 
Hacoc; 14 - peCHBep AnR .Q,eHTepHR; 1 5 ~ - renHeBblli 6annoH; 
16 - BOAOPO.Q,HbM .Q.blOap ; 17 - HaCOC-KOMnpeccop; 18 
Tennoo6MeHHHK. 

n~60M Bbl6paH HoM ypOBHe oc~eCTBnR~TCR c nOM~b~ BpeMR3aAa~ero 

KaCKaAa. Ha B~xOAe 3Toro KaCKaAa yCTaH08neH 3neKTpOMOTOP M, 
cBR3aHH~~ C OCb~ r enHnOTa RS nOAa4H o nopHoro HanpRmeHHR Ha OAHHI, H3 .BXOAOB c xeM~ cpaBHeHHA . Ha APyro~ ee BXOA nocTynae T CHrHan 
o6paTHo~ CBR3H c WYHTa Rw' 8 KayeC TBe KOTopor o Hcnonb3yeTc R CTaH 
AapTH~H MacnRHbl~ WyHT THna WH-8. noc ne cOOTBeTcTBy~ero YCHne
HH R B npeAYCHnHTene nonY4eHH~~ Ha B~XOAe CxeM~ cpa BHeHHR CHr Han 
OTKp~BaeT TpaH3HC TOPH~~ perynATop An~ AOCTHmeH HR 3aAa HHOH BenH 
YHH~ pa604e ro TOKa C OAHOB peMeH HO~ ero cTa6 HnH3a 4HeH . 

npOBeAe HH bl e HeOAHOKpaTH~e B Kn~4eHHA CHCTeM~ 3neKTponH TaHH A 
Ha pa604Y~ Harpy3KY nOKa3anH, 4 TO n pH n~6~x BenH4HHaX pa60yero 
TOKa ero cTa6HnbHOCTb nY4we +0,1 %. CKOPOC Tb aBTOMaTHyeCKoro 880
Aa H 8~BOAa Mo*e T perynHposaTbCA 8 npeAenax OT 20 AO 50 A/MHH . 
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PMc .8. CXeMa 3neKTpOnHTal-llHI H 3am;HTbl CBepXnpOBOAH~eH 
MarHHTHOH nOBYWKH. 

CpaBHItITeJl bHO 60Jl b WaR eYMMapHaR Io1HAYKTHBHOCTb L = 3 r H III pa6o 

llHH TOK I c 1000 A n03BOJlRIOT 3an/.1CaTb B MarHHTHOM nOlle IlOBYWKY! 

3Ha ll lllTeJlbHYlO 3HeprHIO E = L l 2/ 2 '" 1 • 5 Mtl>K . 8 CIlY4ae BHe3anHoro 

HapyweHHR cBepxnpoBoAR~ero COC TORHHR 06MOTO K npeAycMOTpeHa 3Ba

KyaLtIo1R 3TOH 3HeprHH BO BHeWHHe 3al1tl-1 THbie COn pOTl-1BlleHIo1R R 1 /.1 R2 
BeJl H4/.1 HOH 0,25 OM, co6paHHble l-13 CTaHAa p THbiX 4yrYHHblX CeKLt lllH. 

MOMeH T nepexOAa Ka*AOH 06MOTK/.1 H3 CBepxnpOBOAR~ero COCTORHHR 

B COCTORHHe HOpMaJlbHOH npOBOAItIMOCTH onpeAeJlReTCR HHAHKaTopOM 

CHr HaJla n epeXOAa, npeACTaBJlR~HM C060H c6anaHCHpOBaHHYlO MOCTO 

BylO cxeMY, ABa nne4a KOTOPOH 06pa 3 YIOTCR caMoH 06MOTKOH , pa3AeneH 

HOH Ha paBHble 4aCTJ.1 cpeAHeH T04Km1, a ABa APyr/.1X nne4a - pe3lo1C

TOpaMI-1. npIII Hapywet-u1j.1 ceepxnpOBOAJ.1MOCT Io1 B KaK0I1 - nlll60 H3 06MOTOK 

B A/.1arOHallltl MOCTa nORBnReTCR Cl-1 r Han pa36anaHca, KOTOPbl~ nOClle 

YClo1neHIo1R COOTBeTCTBY~Io1M 61t10nOllRPH~M YCltlnltlTeJl eM cHrHana nepexona 

nocTynaeT B 6nOK ynpaeJleH/.1R aBTOMaTIo14eCKIo1M BblKn~4a TeJleM ABM-15H . 

n pOIII CXOAIIIT pa 3 pblB ClllnOBbiX KOHTaKTOB K 1 III K2 • l-1 3Hepnl1:1 Bc eH Mar

HHTHOH CHCTeMbI BblBOAHTCR B 3aU\IIITHble COnpOTItIBJleHItIR R 1 H R2. 4YB

CTBJ.1TeIlbHOc T b 6HOnOJlRpHbiX YC ItIJll1TeneH H3MeHReTCR AHcKpeTHO OT 

10 MB AO 2 B C warOM 50 MB . BpeMR cpa6aTblBaHItIR c xeMbI 3aUlHTbI lOT 
MOMeHTa nOCTynIleHHR ClllrHa n a nepeXOAa AO MOMeHTa pa3pblBa KOHTaK
TOB Kl J.1 K21 COCTaBIlReT 150 MC . 

n po4 ecc oXIla~AeHHR 06MOTOK nOBYWK H OT KOMHaTHO~ TeMn e paTYPbl 

AO TeMne p aTYPbl m~AKoro reJlHR KOHTpOJlHPyeTcR no 1013MeHeHItI~ con po 

THBneHHR caM~X 06MOTOK, a TaKme C nOM~blO pe3HCTop08 THna AnJleH 

to 

6peAJlH, pa3Me~eHHMX B p a 3nH4HblX T0 4 Ka x 06MOTOK H KpHOCTaT08. 

TaKHe *e pe3HCTopM n pH Me HROTCR An R H 3MepeHIo1~ Te~nepaTypH~X rpa

AHeH TOB BHYTPH pa6oye r o o6be Ma Me30peHTreHoBcKo~ MHweHIo1 npill ee 

CTeHAOB~X Hcn~TaHIo1 RX . 

AnR o npeAeIle HIo1R YPOBH R mHAKoro renlo1R B Kplo1OCTaTa x Io1Cn9nb 3Y~T

CR AaT4HKIo1 1013 OTpe3KOB CBepxnpOBOAR~e~ npOBonOKH (NbZr) C HaMO

TaHHblMH Ha Hee nOAorpeBaTenRMH . 

PE3ynbTATbi ~C nbITAH ~~ 

A. ~cn ~TaHIIIR C BepxnpOBOAR~e~ MarHHT HOH JlOeywKIo1 

OXJla~AeHHe . Hillme np lo1 BOAHTCR nepe4eH b oeHOBH~x peaYJlbTaTOB , 

nOIlY ll eH H~x npH OXIla>KAe HIo1Io1 Ma rHIo1THo~ eHe TeMbl. 

Macca OXIla~aeMoro MeTanna 1200 Kr 

PacxoA mHAKoro a30Ta Ha oXJla~AeHHe 

OT 300 AO 77 K 800 11 
BpeMR o x na*AeHHR *HAKHM a30TOM 12 4 

PacxoA * Io1A Kor o reJlHR Ha 

Oxna>KAe Hlo1e OT 77 AO 4,2 K 360 11 
BpeMR OXJla>KAeHHR *HAKHM renllleM 15 4 

PacxoA *HAKoro reIlHR Ha eAHHHLty 

MaeCbl MeTaJlna 0.3 l1/Kr. 

rpa$HK oxna~AeHHR MarHHTHO~ CIo1 CTeMbI aT 77 AO ~,2 K H ee OTO

rpeea nocne npeKpa~eHHR pa60TbI nplo1BeAeH Ha pHc.9. Hcn~TaHHR no

Ka3aJllo1, 4TO 3Ha4eHIo1e YAeJlbHoro paCXOAa mlo1AKoro renlo1R /0,3 n /Kr/ 

YKa3~8aeT Ha 3$~eKTHBHoe Io1CnOJlb30saHHe ero napos nplo1 o x n a*Ae HIo1Io1 

01CTeMbl. 

TennonoABoA B pa604Hx yCIlOBIIIRX. PaClleTHoe 3HalleHHe p a CXOAa 

*HAKoro reIlHR 1013 OAHoro KpIllOCTaTa, o6ycnoBneHHoe TenJlOnpHTOKOM 

no onop a M, TOKOBBOAaM H 1113JlYlleHHe~, COCTasnReT -5,5 Il/4. npH 

Hcn~TaHHH OTAenbHoro KpHOCTaTa C 06MOTKO~ p e anbHO nonY4eHO 

- 7.511/4. 
~cnblTaHI-1R Bcel:1 MarHHTHoi1 CHCTeMbl C ABYMfI KpVlO C TaTaMIo1 npOBOAH

nHCb B yCJlO BHRX, KorAa Me30peHTreHOBCKaR Mlo1weHb HaXOAIo1IlaCb npH 

TeMnepa Ty pe 77 K. B 3TOM cIly4ae paCXOA mHAK o r o reJlHR nplo1 OTCYT

CTBI-1Io1 TOKa B 06MOTKe COCTaBHJl ~16 Jl/4. npH TOKe 1000 A, npo-

nycKae~oM no AByM napaM TOKO

8BOAOB , pacxoA mHAKoro reJlHR 

T.< 
 yeeJlH4Y1BaeTcR Ha - 2 n / 4. B CIlY

4ae Henpep~eHoH nOAnYlTKYI *YlAKIo1M" 
" r e nHeM H3 Ab~apoB npH p a60Te 

" 

" 
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PHc.1 0. BOnbT-aMnepHa~ XapaKTepHCTHKa CBepXnpOBOAR~eH 


KaTYWKH. 


C TOKOM 1000 A paCXOA HeC KonbKO B~we ~3-3a ~cnapeH~R B nepe
n~BH~X c ~~oHa x, a TaKme, n o- e~A~MoMY , BcneACTB~e aKYC T~~eCK~X 
3~~eKToB. ~ COCTaenReT - 20 n/4. 

BBOA TOKa . ~cn~TaH~A npo eOAHnHC b npH CKOPOCTH BBoAa TOKa 
B 06MOT KY 25 A/M~H . So epeMR BBOAa TOKa C nOM~b~ 3neKTp OHHo r o 
nOTeH~HOMeT pa nnC-0 2 l KOHTpon HpoaanCR nOTeH~Han Ha KneMMax 0 6MO
TOK , nor pymeHH~x B BaHHY C m~AK~M renHeM . KaK BHA HO H3 pHc. l 0, 
rAe npeAcTaBneHa BonbT - aMnepHaR xapaKT epHc THKa MarHHTHoH nOBYWKH 
80 BpeMA OAHoro H3 ~H KnOB BBoAa B Hee TOKa , Ha6n~Aa~TCR Kone6a
HHR 3Toro nOTeH~Hana, o6ycnOBneHH~e CKa4 KaMH nOTOKa. B AaHHOM 
cnY4ae Kone6 aHHR nOTeH~Hana B KOH~e ~HKna BBOAa TOKa He n peB~
wa~T 0, 2 + 0,4 B. OAHa Ko a MnnHTYAa H 4aCTOTa 3T HX Kone6aH HH 
HMe~T TeHAeH~ H~ YMeHbwaT bCA npH nocneAY~HX ~HKnax BBOAa TOKa . 

KpHT H4ec KH e TOKH. nepeA C60PKOH MarHHTHOH nOBYWKH Ka~AaR H3 
CBepxnpOBOAA~HX KaTyweK B CBoeM KpHOCTaTe OTAenbHO n pOXOAHna 
BceCTopOHHHe Hcn~TaHHR : rnaBH~M ABnAnOCb yCTaHoBneHHe BenH4HH~ 
TOKa , npH KOTOPOM KaTYWKa nepeXOAHna B COCTORHHe HopMan bHOH 
npOBOAHMOCTH . 6~no HaHAeHo, 4TO 3Ha4eHHe KpHTH4eCKoro TOKa AnA 
Ka*AOH KaTYWKH HaXOAHTCR S npeAenax 1080-1100 A. KaK BHAHO H3 
pHc. l 0, 3Ha4eHHe MaKCHManbHoro BseAeHHoro TOKa AnA BceH C HcTeM~ 
HecKonbKO HHme, 4eM AnR OTAenbH~X KaTyweK, H COCTaBnAeT 1025 A. 

S~BOA 3HeprHH . C ~enbC npOBepKH 3$¢eKTHBHoCTH pa60T~ CHCTeM~ 
3a~HT~ ocy~ecTBnRnCR 6~CTP~H B~BOA MarHH THOH 3HeprHH H3 KaTyweK ,
ABYMR nyTRMH: MrHOBeHH~M OTKn~4eHHeM BPY4HY~ HCT04HHKa nHTaHHR 
npH pa604eM TOKe B 06MoTKe 950 A ~ AOBe~eH~eM TOKa ~o Kp~T~4 eCKO
r o 3Ha4eH~R 1025 A. OC~HnnorpaMMa B~BOAa 3HeprHH npeACTaBneHa 
Ha pHc.l 1 .MaKc HManbHoe Han pR*eHHe Ha KneMMax Ka*AO~ 1013 06MoTOK 
COCTaBI1ReT 265 B /aaMeTHM, 4TO H30nR~HR 06MOTOK H TOKOBBOAOB no 
OTHoweHH~ K Kopnycy YCTaHOBKH 6wna Hcn~TaHa npH HanpRmeHHH 
3 KB/ . BpeMR B~BOAa 3Hepr"" - 30 c . 

n pH 6~CTPOM OTKn~4eHHH HC T04HHKa nHTaHHR 06MOTK H HaXOARTCR 
8 cBepxnposOAR~eM COCTOR HHH , ~cnapeHHe renHA H3 KpHOCTaTOB npo 
HCXOAHT TonbKO 3a C4eT HarpeBa KOHCTPYK ~HOHH~X MaTepHan OB H 06 
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PHC. J I . Oc~orpaMMa B~OAa 


00' 3HeprHH npH nepexoAe OAHOH HS 

xaTymeK C TOKOM 1025 A HS 


u.B 

'" CBepxnpoBoAR~ero B HopManbHoe 
<0, COCTORHHe. 

20' 


200 

'" 
,I ,s 20 '.'" 
~, 

" 
MOTKH BHxpeB~MH TOKaMH np~ c n aAe nonR. KaK npaBHno, B 3TOM c ny
4ae HCnapRI10Cb He 60nee 20 n ~HAKOCTH , Ha 4TO TpaTHI10C b 2% OT 
Bce~ aanaceHHoH 3HeprHH MarHHTHoro nonR. OCTaI1bHaR 4aCTb 3Hep 
rHH /98%/ BWAenRnaCb Ha aKTHBHOH BHeWHeH HarpY3Ke , HarpeBaR ee 
npH6nH3HTenbHo Ha 10 OC . 

B cnY4ae nepeXOAa B COCTORHHe HOpMaI1bHOH npOBOAHMOCTH npH 
KpHTH4eCKOM TOKe 1025 A Ha6n~Aanacb KapTHHa, aHanorH4HaR onH
caHHo~ B~we. OTHocHTenbHo He6onbwoe Hcna peHHe *HAKOCTH 1013 KPH 
OCTaTOS /20 n/ npH TaKOM nepeXOAe YKa3~BaeT Ha TO, 4TO B03HHK
waR HopMa n bHaR 30Ha B OA HOH H3 KaTyweK He ycneBaeT pacnpOCTpa
HHT bCR cKonb-HH6YAb 3Ha4H TenbHO AO MOMeHTa cpaGaT~BaHHR 3a~HT~ . 
nocne B~BoAa 3HeprHH B 0 6 MOTKax He 06HapY*HBaeTc~ HH KaKHX 
tl aaMopO>t(eHH~x" TOKOB. 

nepexoA B COCTO~HHe HOPManbHoH npoBOAHMOCT~ Mo~eT n poH30HTH 
H npH pa604eM TOKe B cnY4ae 3 Ha4HTenbHoro nOHHmeHHR YPOBHR renHR 
8 KpHOCTaTax. 6wno 3 aMe4 eHO, 4TO npH TOKe 950 A CHCTeMa YCTOH 
4HBO pa60TaeT AI1HTeI1bHOe BpeMA , KorAa 06MOTKH coneHOHAa norpy 
*eH~ Bcero Ha 3/4 B *HAKHH reI1HH . 

MarHHTHoe none. Ha pHc . 4 H306pameH~ I1HHHH nOCTO~HHOH Ha npR*eH

Io-I OCTIo1 H = VH~ + Hi Ma r HHTHoro nonR I10BYWKH B 1/4 npOCTpaHCTBa) 
n0I1Y4eHH~e paC4eTH~M nYTeM . Ha pHc.5 npeACTaeneH pac4eTH~H 
rpa~HK pacnpeAeneHHR coc~aBnR~eH MarHHTHoro nonR Hz BAonb OCH 
nOBYWKIo1 npH paCCTORHHH Me*AY ~eHTpaMH KaTyweK 68 CM. 3AeCb *e 
HaHeceH~ 3KcnepHMeHTanbH~e 3Ha4eHHR AnA 3TOH COCTaBnR~eH, nony-
4eHH~e C nOM~b~ ABYX AaT4 HKOB 3nC Xonna , OAHH H3 KOTOp~X pacno 
n araI1CR e ~eHTpe nOBYWKH, a APyroH - B ~eHTpe CHMMeTpHH OAHOH 
101 3 KaTyweK . n peABapHTenbHO 3TH AaT4 HKH 6~nH OTKanH6pOBaH~ B WH
POKOM AHana30He TeMnepaTYP OT 4 , 2 AO 300 K no AaT4HKY HMP . 
~3MepeHHR nOKaaanH, 4TO HHAYK4HR MarHHTHoro nonR B ~eHTpe nOBYW
KH COCTaanAeT 1,96 T, a B ~eHTpe CHMMeTpHH oTAenbHoH K8TYWKH 
3,68 T. 

6 . Hcn~TaHHR MeaopeHT r eHoBcKoH MHweHH 

CornaCHO pa60Te / 11 MaKcHManbH~H B~XOA peHTreHOBCKHX KBaHTOB 
1013 nHoH-HyKnoHHwx aTOMOB o mHAaeTCR n p~ nnOTHOCTH HanonHR~e r o 
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3He30peHTreHOBCKYC MHweHb ra3a 2'10 - r/cH! . npH 3TOM cneAyeT 
npHHRT b Mep~ no HCKn04eHHO 3Ha4HTenbH~x oTKnOHeHHH s nnOTHOCTH 
no 06b eMY KaMepw, B~3BaHHWX r paAHeHTaMH TeMnepaTYp~. 8 npoTHs
HOM cnY4ae B03MO*HW HCKa*eHHR cnHpanbHWX TpaeKTopHH nHOHOS , 4TO 
Mo*eT npHseCTH K cy*eHH~ 06nacTH OCTaHOBOK nHOHOS, HaXOAR~eHCR 
B none 3peHH~ KPHCTann-AH$paK4HOHHoro cneKT pOMeTpa. 

H3Y4eHHe TeMnepaTYPHoro pe*HMa MeaopeHTreHOBCKOH MHweHH 6wno 
npOH3seAeHO npH HanonHeHHH ee BOAOPOAOM . YKa3aHHaR BwWe nnOT
HOC Tb /2 . 10-3 r/cM S/ nonY4eHa nyTeM oxna*AeHHR BOAopoAa AO 
28 K npH AaBneHHH 2 aTM. C nOM~bO perynRTopa /10 , pHc.7/ H CTa
6HnH 3aTopa /9, pHc . 7/ TeMnepaTypa H AaBneHHe raaa B KaMepe nOA

Aep*HBanHCb C T04HOCTbO 2%. rpaAHeHT TeMnepaTYPw no BWCOTe 

KaMepw s pa3HWX ee ce4eHHRX H3MepRn CR C nOM~bC pe3HCTOpOS AnneH
6peAnH , pacnono*eHHWX KaK YKa3aHO Ha pHc.12. A6conoTHoe H3Me

peHHe TeMnepaTYPw npOH3BOAHnOCb c nOHO~b~ KOHAeHca4HoHHwX TepMO

MeTpOB, npeAcTaBnR~Hx c06o~ MeAHwe Kon6w , coeAHHeHHwe KanHn

n RpOM C 06pa34oBwM MaHOMeTpOM. 

npH o6nY4eHHH nHoHoo6pa3y~e~ MHweHH ny4KOM npOTOHOB 3Hepro
BWAeneHHe s He~ no paC4eTY COC TaBnReT 25730 8T. AnR HMHTa4HH 

pa60Tw e ycnoBHRX 06nY4eHHR nY4KOM Me30peHTreHoBcKO~ MH 
weHH npH6nH3HTenbHO Ha MeCTO pacnono*eHHR nHoHo06pa3y~eH MH 
weHH BBOAHnCR nHHeHHw~ HarpeBaTen b AnHHOH 50 CM H M~HOCTbC 35 8T. 
Pe3ynbTaTW H3MepeHHH pacnpeAeneHHR TeMnepaTYPW 6e3 HarpeBaTenR 
H C HarpeBaTeneM npeACTaBneHW Ha pHc.12 . BHAHO, 4TO rpaAHeHT 

Z.,cM I z...c,.j / / 
3 2 J

r -- --- -:I 

I 20 I r- --- __ J -, 
r -------~ _____ ~ 
I 12 12 a I 

I 4 I 

I I 
I I 
I 21 23 25 I 
I II 

IL ______ -, ~2 .- _ _ _ _ __ JI 


l.. ______ -, r- - ----J 

I - 20 I
L ______ _ __ J 

25cM 

PHC . 12. Pacnpe.neneJ-lHe TeMnepaTypbJ B 06'beMe Me 30peHTreHOBCKoA 
MHIDeHH: 0 - 6e3 Harpe BaTenR, 0 - C HarpenaTeneM 135 BTl . 
1 - KOHTyp c.TeHKH Ne30peHTreHoeCKOH MHWeHH, 2 - Harpeea
Ten b, 3 - Tennoo5MeJ-lliHK. 
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TeMnepaTyp~ no B~COTe KaMep~ B pa3H~X ee ce4eHHRX B pa604e~ 05 
JlaCTH He npeBwwaeT 4 + 5 K, 4TO COOTBeTcTByeT H3MeHeHH~ nnOT
HOCTH +10-4 r/cMS . OTMe THM TaK*e , 4 TO B HH*He~ T04Ke KaMep~ 
HMeeTcR He50nbwoe KonH4eCTBO *HAKoro BOAopoAa, KOTopoe He MO
meT OKa3~BaTb BnHRHHR Ha TpaeKTopHH nHOHOB, nOCKonbKY npeHe5pe
mHMO Manoe 4Hcno ~x ne peceKa e T 3Ty 06naCTb . 

3AKJlI04EHHE 

npOBeAeHH~e Hcn~TaHHR nOKaaanH HaAe*HY~ pa50TY KpHoreHHWX 
YCTPO~CTB yCTaHOBKH. nonY4eHH~e 3KcnepHMeHTanbH~e AaHH~e Haxo
A~TCA B xopoweM cornac~~ C paC4eTH~MH 3Ha4eH~RMH . 

CBepxnpoBOAR~aR MarHHTHaR nOBYWKa YCTO~4HBO pa60TaeT npH 
TOKe 950 A, 4TO cooTseTcTsye T KOHCTPYKTHBHO~ nnOTHOCTH TOKa 
5 KA/CM 2 . ~3MepeHHaR HHAYK4HR MarHHTHoro nonR B JlOBYWKe COOT
eeTcTsyeT paC4eTHOMY 3Ha4eHH~ H COC TaBIlReT s 4eHTpe 2 T. Ha 
KpaRX 3,7 T co c Ta6Hn bHOCTbO He xy*e 0,1%. 

AanbHeHwee yny4weHH e YCTaHOBKH CBR3aHO C Hcnonb30aaHHeM e 
06MoTKa x cBepxnpoBoAR~e~ MarHHTHo~ nOBywKH npoBoAHHKOB HOBe~w~x 
THnOB. B KOHCTPYK4HH yCTaHoBKH npeAycMoTpeHa B03MomHOCTb 3aMeH~ 

06MoToK Ha HOB~e C ~enb~ H3MeHeHHR napaMeTpoB H reOMe Tp HH Mar
HHTHoro nonR. 

Me30peHTreHoBcKaR MHweHb 06ecne4HBaeT 3aAaHHY~ nnOTHOCTb ra
3a _ 2· 10 -3 r /CM 3 AnR nOIl Yl.4 e HHR HaH60Ilbwero BwxoAa peHTreHOBCKHX 
KBaHTOB 2p 1s n epexOAa.-f 

B 3aKJlI04eHHe aBTOp~ Bwpa*a~T 5 n aroAapHocTb B.r1. n05aweBY a a 
HHH~~HpOBaHHe pa60TbI; 8.n.A*enenoey, 6 .M.nOHTeKopBo, O.H .CYM6ae
By 3a nOCTORHHoe BHHMaHHe K pa60Te; H.H.AHTOHOBO~, IO.A.rpe6HHHH K, 
H.H.MaKCHMOBO~ , C.H.WHnOBY 3a MOHTa m 3neKTpOHHWX 6nOKOBj 
r.A.C050neBO~ 3a Y4aCTHe S pa3pa50TKe 4 e pTe*eH YCTaHOBKH; 
A. 6.AnonnoHoay, ~ .B . Kyp6aKOsy , B.B.PaKan~, B. ¢.CaB4 e HKOBY . 
A . ~.maAHOBY 3a Y4aCTHe B MOHTame H Hcn~TaHHRX yCTaHosKH; H. H.Kpa
CHn bHHKOBY, A.H.nSHeH KHHY, B.A. UenRKOBY, A.H.WeaeHHHY 3a Y4aCTHe 
B H3rOToeneHHH OTAen bHwx Y3nOB; r. H. Ba pMY , A.r . XapHTOHOBY 3a 
06ecne4eHHe *HAKHM renHeM; B.H.nopOMOBY 3a nOM~b npH MOHTa*e 
H HcnblTaHHH YCTaHOBKH . 
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PyKonHcb nocTynHna a H3AaTenbCKH~ 
31 RHBapR 1983 rOAa. 

OTAen • 

6enece8 A.H. H AP· P13-83-47 
C8epxnpo80AR~aR MarHHTHaR n08YWKa H Me3opeHTreH08CKaR MHWeHb 
ycTaH08KH AnR HccneA08aHHR peHTreH08CKoro H3ny4eHHR nerKHX MeaoaTOM08 

OnHC~8a~TCR C8epxnpo80AR~aR MarHHTHaR no8ywKa c 8HyTpeHHHM AHaMeTpOM 
KaTyweK 380 MM H ra308aR HH3KOTeMnepaTypHaR KaMepa /Me30peHTreH08CKaR MH
weHb/, npeAHa3Ha4eHH~e AnR o6ecne4eHHR HHTeHCHBHOrO o6pa308aHHR nHOHH~X 
aToMo8 8 raao8o~ cpeAe /80AOPOA, Ae~TepH~/. C8epxnpoaoAR~aR MarHHTHaR no-
8YWKa npH pa6o4eM TOKe 950 A C03AaeT MarHHTHOe none 8 ~eHTpe CHCTeM~ 2,0 T 
H Ha KpaRx 3,7 T. BHYTPH MarHHTHo~ no8YWKH pacnonaraeTcR Me3opeHTreHo8cKaR 
MHWeHb, COAeP*a~aR 8 ce6e T8ePAY~ nHOHOo6pa3y~~ MHWeHb, o6ny4aeMy~ ny4KOM 
npOTOH08 OT YCKOpHTenR, H OKPY*a~H~ ee ra3 /80AOPOA, Ae~TepH~/, 8 KOTOPOM 
aax8a4eHH~e no8yWKO~ w-Me3oH~ TOPM03RTCR, o6paayR MeaoaTOM~. Heo6xoAHMaR 
nnDTHOCTb ra3a /2·10-S r/cM 3/, o6ecne4H8a~aR MaKCHManbHY~ HHTeHCH8HOCTb 
peHTreH08CKHX K8aHT08 2p -+ ls nepeXOAa, AOCTHraeTCR npH nOHI1*eHHH ero TeMne
paTyp~ AO 28 K npH Aa8neHHH 2 aTM. 

Pa6oTa 8~nonHeHa 8 na5opaTOPHH RAePH~X npo6neM OH~H. 

C~eHHe 06~eAHHeHHoro HHCTHTyTa AAepHwx HCcneAoaaHHH. AY6Ha 1983 

Belesev A. I. et al. P13-83-47 
A Superconducting Magnetic Trap and Mesic x-Ray Target of the 
Installation for Investigation of Light Mesic Atoms x-Radiation 

A superconducting magnetic trap (inner diameter of coils-380 mm) and 
a gas low temperature chamber (mesic X-ray target) intended to provide 
for the intense production of pionic atoms in a gas environment are descri
bed. Magnetic trap at 950 A operating current produces the magnetic field 
of 2 Tat the centre and 3.7 Tat ends of the system. The mesic x-ray 
target is inside the magnetic trap. It contains solid pion producing tar
get irradiated with protons from the accelerator, and surrounding this 
target (hydrogen, deuterium). Trapped in the magnetic field w--mesons are 
stopped producing pionic atoms. The necessary gas density (2·10-8 g/cms), 
providing maximum intensity of 2p-+ ls transition X-rays, is achieved 
by reducing its temperature up to 28 K at 2 atm pressure. 

The investigation has been performed at the Laboratory of Nuclear 
Problems, JINR. 

Communication of the Joint Institute for Nuclear Research. Oubna 1983 
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