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OElllAli XAPAKTEPI1CTI1KA PAEOTH 

AKTyaJIDHOCTD npo6ne.us •. B 3KCnepHMeHTSJlbHOI WH3HKe ~JIH HCCJie1 
~OBaHHH MIOOHOB KOOM_HqeoKHX Jiyqel BHCOKHX 3HeprHI K HaCTOHll(e.My 
BpeMeHH lllHpOKOe pacnpOCTpaHeHHe Iionyq11nz MHOrOpH,2UiHe ycTaHOBKHI 
COCTOHlllHe HS 60nDlllOro qHcna nornOTHTenei:i, npocJIOeHHhlX J!HBHBBb!Mll 
~eTeKTOpaMH. IlpH HcnonDSDBaHHH B KaqecTBe ~eTeKTopoB lllHPOKosa­
sopHhlX HCKPOBhlX KaMep (HCKpOBOI KaJIOPHMeTp) HJIH_ nponopuHOHanDmp: 

.KaMep MO~HO ycneillHO·llpOBOmiTD OUeHKy SHeprHH MIOOliOB IlO KOjm -
qecTBy H .uoll(HOCTH nopnHhlX aneKTPoMarHHTHhlX JIHBHe~, o6paaoBaH+ 
:ihDC MIOOH8.MM B OJIOHX .nor:aOTMTeJiei:i, :i3 OCHOBHOM, sa cqeT ,rrpouecca 
npHMoro po~~eHMH 3Jl6KTPDH-IT03HTPOHHhlX.IIap. ·BonpOCbI.BH6dpa OilTH~ 
Man:&Horo. MeTo~a onpe,mrneHHH SHeprHH: B YCT8.HOB~ax Tima. MCI(pOBO­
ro KanopMMeTpa l'I KOppeKuoro "pacqeTa TO"!IHOCTM OU6HKM 3H6pl'l'!M 
HlnHIOTCH HaH6oJiee Ba~HbIMH ·llpH HCCJie~OBaHHH·xapaKT6PHCTHK MIOOH­
HOro noTOKa liocMaqecrrnx Jiyqe~ III ~o aaoTOHl!lero Bpe.ueHH He DHJIH 
,Zl,6T8.JIDHO Jli3yqemi1. B03MOlltHOCTl> HBMepeHHH 3HeprHH MIOOHOB B HCKpo.,. 
BOM KaJIOPHMeTpe ll03BOJilleT yonemao HCcJie~OBaTi. TaKMe aKTya:llDHbie 
np063leMbl COBpeMeHHO~ MIOOHHO~ WIIISIIIKH KOCM.fliqecKHX nyqe~, K8.K rpy~­

rr"r,r MIOOHOB, pol!t~eHHhle B aTMOccpepe IlO'A 60JIJ>lllHMIII 36HIIITHblMH yrJiaMM 
H npoueoc a~pOHOpOl!t~eHHH MIDOH8.MIII (H~epaoro B38.HMO~e~CTBIIIll woo­
H_OB) Ha H,llpax :aerqec~na nornoTHTene~· npH MaJiblX aHaqeHIIIliX KBa.ZJ.­
paTa nepe.11a:aaeMoro qeTblpex-HMnynDoa. 

UeJID paoOTbI. 

I. Cos~airne aKcUeJ?lllMeHTaJIDHO~ ycTaHOBKIII - McxpoBcir? KanopH­
MeTpa, paooTarorqero B OOBMeOTHOM pelltHMe c AparancKH.M MarHHTHlllM 

.(· cneKTPOMeTpOM. 

·( 2. PaspaoOTKa OllTHMa3IDHOro MeTO~a H3MepeHl/lfI 3HeprHH MIOQHOB 
' .tl HOKpOBOM KanopH.MeTpe. Kan11c5pOBKa TOqHOCTIII onpe,lleJieHHH 3Hep -

I'l'IH MarHKTHblM cneKTPOMeTpOM. 

3. liccne~OB8.HHe M6TO,Zl,OM HCKpo:aoro KanopHMeTpa HHTeHCIIIBHOCTH 
H npooTpaHCTB6HHO-aHepreTHt,IeCKHX xapaKT6PHCTHK rpynn MIOOHOB 

. :no~ 60:llJ>lllHMH 36HIIITHHMH yrnaMH. 

~ 4. ~CCJie,ZJ,OBaHHe M6TO,Zl,OY HCKPOBoro KaJIOPHMeTpa npouecca a,ZJ,-
' POHOpOllt'A6HHH MIOOHaMH C 3HeprHfil4H 60JIDille .IO raB Ha H~pax CBHHUa., 
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HoBnHa J)a60T!f. IIpoBe.zteHo lio.ztpo6Hoe · Hcc21e.ztoBaHHe Bcex Ha ... · 
BeCTHblX M6TO.ztOB 0~6HKH.8H8pl'JIH .MIO~HOB llO BTOpHqHblM KaCK8.,1l;lililM 
JIHBHHM, reHep11pyeMLU1.MIOOHSMH llPHllpOXOlEMHHH qepes HCRPOBOM 
KaJIOpHMeTp~ BnepBJile ToqB'ocu' HSMepeHHH BHeprilH MeTO.ztOM HCKpO -
llOI'O KaJIOPHM6Tpa 61i1J1a KaJIH6po:saaa Ma.I'HHTHl:lll cnenpo.u:eTpOM c 
MaKCHMaJl:&Ho 11auepHMHM u11ny11:&coM 1. TaB/c. IIpoJe.zteao Hccne.ztoBa-:- 1 

HHe rpynn WOOHOB; pollt~eHHhlX" B aT~oc<»Etpe llO.zt B6HHTHl:llllil "yI'JlaMH 
60° + 90°. Bn:ep:sse Ha' ocao»e aHamrna pacnpe.zteJ1eH1111 · s!ieprBiit 
MIOOHO:S B rpynnax no;nyqeaa ·OI\eHKa BKJla.ztOB OCHOBHblX npOI\eCCOB ., ) . 
reaepal\HH rpy1m no.zt 60J1:&J11HMPI seHHTHhlMJII yrJ1aMP1. BnepBLie _-.Me~o.zto. . 
HCKpO:SOI'O KaJ1op1u1eTpa npo:ae,zteHO K014llJleKCHOe HCCJie.zto:aaHH.e npo -
I\6CCa a;zipOHOpOlK.ztemrn MIOOHaMH Ha H;llpax CllHHUa llPH MaJILIX nepe.zta­
BaeMLIX .qeTHpex-MMilyJl:&cax M noJiyqeHa saBHCMMOCT:& ceqeHHH a.ztpo­
HOpOllt.zteHMH OT aaepI'HH MIOOHOB KOCMMqeCKHX JIYqeiii B HHTepBaJie 
20 -t 250 .ra~. . 

HayqaaH H npai<TR!qeciiaa ueliHocT:& pa6o!rbl. Paapa6oMHa yHHBep­
caJI:&HaH nporpaium Ha· BBM ESCM-£; MO;ll~JlJllPYIOJllaH MeTO.ztOM ·MOH!re­
-KapJIO nce:sio-axcnepHMeli~aJ!i>Hble ·npoxolitAeHHH ·uB>oH~:a qepes npo- · 
HSBOJI:&HYIO ycTaHOllKY .TWia.Picitpo11oro.Ka;nopHMeTpa HJIH.!Iap~J.!6Tpa. 
PacqeTJ:a ·npoBO.ztHTCH c yqeTOM :acei cymecTBeHHLIX npol\eccoB Bsatt:r.464 
.zteiiicTBlilfi 11100HOB, a TaK11te c yqeTOM ~JIYKTyal\Hiii H yrJIOBHX pacnpe-. 
.zteJieHHiii KacKa.ztHblX JIHBHeiii. IlporpaMMa M0~6T 61i1!1!D JIICllOJl:&SOBaHa 

~ . . ' 

,ltJIH IIPOHS:BOJ!:&HNX MHOI'OJ>H;ll;HNX ycTaHO:SOK, perBCTPHPYlllflll'IX. HilOHbl 
c sHePI'Heiii 6oJIDme 5 raB. ija ocuoBe . .ztaHHoiii nporpaMM!il npoBe.zteaa . 
paspa60TKa OilTHllaJl:&HOH KO!lCTPYKIUilil WOOHHOH YC!raHO:BRH B IlJiaHHpyi .· 
euoM · aRcnepHMeHTe Afil'I. Kpo11e aToro, nporpaMMa Mo;zi:eJIHpoliamui: . 
MO~eT 6Ltn HCllOll,l>l30liaHa ;ll;Jlll pacqno:a 'MI!lOHHOI'O · ipoHa B a.ztpOHH~ ' I 
HOHHSaJ.tHOHHhlX ~a2IOPHM6Tpax-. . ' ' . ( 

J/lccJie.ztOBaHH6 Oll!.l'IM~Jll>Hlll 116!1!0,ItOB o~emc111 aaepl'HH B ·yc!"aHO:B.-:' 
Rax THna HCKpOBoro icaJiopi&lie!pa IIOK!iSaJio, qTo npH aHeprHHX u100-

Ho:a 6o;n::&me -200 + 300 raB a· !l!OJilllHHe. norJIOTHTe21e« 8 + IO pa;zi:.e:zt. 
aaH60J1ee aQXPeKTl'I:BHWI uno.itou, I4cnon:&syB>Jl\HM uaxcHMaJI:&Ho HH!Pop- . 
MaD;Hlll 0 llpOXOllt,lt0HHH MlllOHa, H:SJIH6!C$I aenapa14eTp.H11eOKHit .146!(!0;ll;, '' 
ocaoBaHHbli! aa TeopHH pacnoa11aBaHHH-06paaoaJ~. • · 

Paspa6oTaHHas ueTO.ztHKa mcc;n:e~o:eaHns MIDOHHhlX rpynn .H ~.ztepHmr 
:BsaHl.to;zi:eHcT:aHf.t uDoHoB B .ztam.Heime11 11ozei 6au ucnoJI:&soB.aaa 11 . 
n21aH:i4pyeuo1& axcnepneaie AllH. 
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_Anpo6aqnfi padoTbl. PesyJI:&TaTH, npHBe:z.teHHHe :a ,1UilccepTaI.lHH, 
.ztOKJia.l(b!:aaJIHC:& lia paooqHX co~eJllaHHHX no sxcnepHM6HTY Aill'I 
(Ho~AA16ep.zt (E~L1) I980 l'.' 3HM6HKH (<LIM~H) I98I r.),KOH{flepeH-
1\HHX MOJIO;llb!X yQ.eublX E<li1i (Hop-AM6ep.zt I977 I'. ,Ce:aaH I98I I'.)' 

' BceOOIOSHI>J;X KOHWElP6HI.\HHX IIO KOCMHqecKHM JIYqaM (EpeBaH I979 r.' 
· CaMapxaH.zt I98I r.) ,YII E:aponef.tcxoM Cl!lMnosayMe no ""~""•1fecx11M 
Jiyqau (neHHHI'pa.zt I980 r.). 

Ilo TeMe ,1UilccepTal\I111 ony6mrno:aaHo IO pa6oT. 

CTpyKTypa .:mrncepTagHH • .l(MccepTal\HH COCTOMT HS BBe;n;emrn:, 
nHTH rJiaB, saxJI10tieH1rn, co.ztepl!Q'IT ISO cTpahHI\, :axmoqaa 38 PH­
cyHKOB, I2 Ta6JIHI\; cnHcox JIHTepaTypbl BKJiroqaeT :a ce6H IOI HaH­
Metto:aaaHe. 

Ha Sail\HTY: BblHOCfiTCH CJI6.l!:YIO!!!H6 pesyJIDTaTli pa60Tlil., 

I. 8KcnepHM6H:CaJI:&HaH ycTaHOBKa - HCKpo:aof.t KaJIOPVJMeTp, VJ 
ee .npHMeHeHHe :z.tJIH HCcJie.zto:aaa~n rrpou;ecca a.ztpoaopms:;n;eHMH MIOOHa­
MH Ha H;z(pax CBMHn;a H rpyrrn MIOOHO:S ropid30HTaJl:&HOI'O flOTOKa 
KOCMHqecKHX Jiyqef.t. 

-2. PesyJI:&TaTlil HCCJle;n;o:saHHfi pa3JlilJY:HblX !A6TO,ltOB' orrpe.zteJieHMH 
SHe PI'llJH MIOOHO:S B MHOI'OCJIOiii:Hbl.X ycTaHOBKax ITO KOID!t!6CTBY VI 

MOIIlHOCTH :aTopHqHhlX xacxa.ztHblX JIHBHei!. PesyJ1:&TaThl·KaJIM6poBKH 
Apar~citl'!M uarHHTHblM cnexTpo1.1eTpoM MeTo;n;o:a onpe;n;eJieHMH saep­
I'ItlH MIOOHOB B HCKpO:SOM KaJIOpHMeTpe. 

3. 8KcrrepHMBHTaJlfHb16 ;n;aHHlile ITO MHTeHCH:SHOCTH VJ npOCTpaH-
CTB8HHO-SHepreTHqecKHM xapaKTepHCT.HKaM MIOOHHblX rpynrr ,c 
SHe PI'HHMH MIOOHOB 60JI:&me 5 I'SB, lipH 36HMTHb!X yrJiaX 60JibE!e 
60°. Bb!BO.zt 06. OTCYTCT:SHl'I aHOMaJII>HblX rrpone CCOB re1wpa~1m rp;yrrrr 
IIO:z.t 60JI:&fill'IMl'I 38HHTHlilMl'I yrJiaMM B 06JiaCTM SHeprMM 5 + 200 I'aB. 

5 



4. PesyJI:bTaTbl HCCJie;n;o'.BaHPUi cne;n;yJOllll1X xapaKTepHCTHK 
· nponecca a,;n;poHopol!t;n;eHHff MIOOHaMH Ha H;n;pax cmrnna: napn11aJI:b­

Hble KOSW\Pl1Ul18HTb1 HeynpyrocTH, pacnpe;n;eJieHHe MHOl!CeCTB8HHOCTH 
l1 nonepeqaoro HMrIYJI:bCa BTOpHqHJ:ilX a;n;pOHOB B HHTepBaJie 
nepe;n;aHHl:ilX 3Hepr:Hiit I,5 ·+ 40 raB l1 SHeprntt MJOOHOB 

20 + 250 raB. 

Co;n;eplKB.m'!e ;zuiiccepTanurn 

B BBe;n;eHHli o6cyllt;n;aeTCH aKTyaJI:bHOCT:b HCCJie;n;oBaH:HH rpynn 
MJOOHOB no;n; 60JI:bWl1Ml1 38Hl1THbIMH yrnaMM H nponecca a;n;po-
Hopol!t;n;eHHH MIOOHaMH Ha H;n;pax CB:HHna M8TO;n;OM HCKPOBOrO 
KaJIOpHMeTpa, OCHOBHOtt oco6eHHOCT:bJO KOTOporo Hapff;lly c 
BbICOK:HM npocTpaa0TB8HHhlM paspemea11eM (""I MM) ffBJIHeTCH 
BOSMOl!tHOCT:b onpe;n;eJieHHH 3HeprHH MIOOHOB. 

B nepBoiit rnaBe OrIHCNBaeTcH sKcnepHMeHTaJI:bHaH ycTaHOBKa 

( 

AparancK:Hiit HCKpOBOiit KaJIOpHMeTp (TtlK), pacnOJIOl!teHHNM Ha BNCOTe 
3200 M Ha;n; ypOBHeM MOPH H npe;n;cTaBJIHIOllll1iit co6oiit 8-pH;n;Hyro ycTa­
HOBKY H3 CBHHUOBHX norJIOTHTenett TOJillll1HOiit 5 CM, npocnoeHHl:ilX 
lliHpOK03aaopHb!MH HCKpOBl:OO! KaMepaMH (lllB!rllt) pasuepairn ( 220 x i 

xIIOxI3)cu3 (pmc.I). no o6eHM CTOpOHaM WK ;n;JIH yBeJU'lqeHHH Be-( 
pOHTHOCTH aeynpyroro B38.HMO;n;6iitCTBHH MJOOHOB ycTaHOBJI8Hb1 ;n;onoJI­
HHT8 JI:bHble rIOrJIOTHTBlIH (MHfilBHH) TOJIIIIHHOiit 25 CM. IlOJIHaH TOJiwH-
Ha BeweCTBa !AK IV. IOOO r/ c.,;.-~ y CTaHOBKa CKOHC!rPYHPOBaHa B 
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anepType AparBl.\cICoro, uartrn:THoro eneICTpoMeTpa (MC) H HMeeT ·'ABa 
pe3KHMa pa60TN: aBTOHOMlililR H coBMeCTHO c MC. OcHOBHNe napaMeTpN 
ycTaHOBKH, pa6oTaiorqett B aBTOHOMHOM pe~HMe 'AJIR ~racTpBl.\HH O,i:iH­
HOtnili!X M!OOHOB CJie,!\YIOll\He ( B CK06KaX.YK8.38.Hbl hapaMeTpN ,I\JIH pe­
J;'HCTpBl.\HH I'PYnn MIOOHOB): HHTepBM ·SeffilTHhlX YI'JIOB I,26 +.rt /2 
(0, 96 +!ff /2 ) , ~HTepaa.n a:muyTaJibHh,TX yr.JioB 9T/2 ± 0,23, 
3!JT /2 ± 0,23 ( .9f ./2 ± 0;6I, 3!JT:/2 ± 0,6! ).; MHHHMaJibHM 
0HepI'HH MIOOHOB 8 + IO .r0B ( .4 + 5 r0B). ·. CBeTq°CHJia ycTaHOBKH 
280 c~·CTep, cpe,i:iHH!'i cRopocTb cqe'J1a ,., IOO ~ac-I (6,3•ro-2 . 
-mc-1) • B pe~mre coa:uecTHOR pa6oTN · c MC napaueTpbl ycTaHOBKH 
CJie,izyIOll\He: 148.KCHMa.JibHO ·. HauepHuml lfMllYJibC cneKTpOMeTpa 

... IOOO raB/ c' HHTepBM aeHHTHblX yrJio B I' 4 + !Jr /2' HH'l'epaan: 
aaHi.tyTMbHhlX yrJIOB 9r /2 ± 0, I?, . 39'r /2 ± 0, I?, cBeTOCHJia 

·ycTaHOBKH 65 c.;icTep, · ~HHMaJibHO. perHcTpapyeMN« HMIIYJibc 
8 + IO raB/c, Cpe,i:iHH.fl CICOpOCTb cqeTa ~IO 'tle.C-I. 

B pa60Te.np11ae):ieHN· KOHCTPYKTHBHbie oco6eHHOCTH Ill3mt, o6ec­
netlHBB.IOll\He BHcoKyro ·H'CTadHJibeyio aqxpeKTHBHocTb npH MHTeJibHott 
pa6oTe B ycJIOBHflX BNCOKOI'OpI>H, CH_CTe:wi. ·BbICOKOBOJibTHOI'O. IIHTa­
HHH HCKpOBblX OTCeKOB, mzy!HTHJIJIRnHOH~ Te~eCKOil H 6.JIOK-cxe:ua 
aJieKTpomnm ycTaHOBKH. C'I>eM i.rH<I>opMB.QHH c HCKpOBJ:iIX KBMep ocy-
11\eCTBJIHeTcR aepICMbHOR CHCTeMOR H cne~SJrbHhW CTepeo<I>oToanna­
paTOM co cTepeo6aaott 517, 5 MM. CaeTOCHJia ycTB.HOBKH AJI.fl pe­
r11cTp8.l\HH KaK OAHHOllHhlx, TaK H rpynn MIOOHOB paCCtlHTb!BaJiaCb 
MeTO,i:iOM MoHTe-RapJIO c OTHOCHTeJibHOR TOt.IHOCTb!O .I ·+ u %. 

Bo BTOpoR rJiaBe npoBe):ieHO HCCJie):iOBB.HHe ICaCICa,I\HhlX JIHBHeR, 

reHepHpyeMblX MIOOHB.MH B KCKpOBOM Ka.JIOpHMeTpe. 0CHOBHb!MH npo­
QeCCaMH B38.HMOAeRcTBH.fl BNCOK03HeprHtlliblX MIOOHOB c Bell\eCTBOM 
rrorJIOTHTeJieR HBJIHJOT.CH: ynpyroe paccemrile MIOOHOB Ha aTOMHblX 
aJieKTpoHax ( 6 - npoQecc), np.HMoe po~eHHe 3JieKTp01i-noa11:ir­
poHHJ:i1X nap ( e+e-); Top:uoaHoe HaJiyqeHHe ( '( ) , Heynpyroe 
po~eHHe a,IU>OHOB ( h ) .. BNCOKOaHeprHQ:Hhle BTOpHtlHNe qacTHI.\bl 
( 1(, e+, e- ) AaIOT HatlMO KaCKa,D;HblM 0JieKTpOH-<I>oTOHHblM JIHB­

HRM, aapmKeHHaH KOMllOHeHTa KOTOpblX npH BbIXOAe 113 ITOI'JIOTHTeJieR 
perHcTpHpyeTCR HCKpOBblMH KaMepaMH. B pa6oTe llpHBe):ieHbI KpHTe­
.pHH OT6opa H MeTOAHKa o6pa60TKH 0.a:cnepHMeHTaJI:bHblX Aa.HHblX no 
KaCKa,D;Hl:Bll JIHBH.RM. TaK KaK HCCJie~OBl!l.HH.fl Ha HC'KpOBOM KMOpHMeTpe 
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npoBO,IJ,HJIHCb cepHf!Wl HsMepeHHf;i,. TO ~H 1wppeKTHoro. och,e,n;1rneHHH 
sKcnepHMeHTaJibHNX:,n;aHHbIX npHMeHRJIHCb cTaTHCTKtrecKHe KPHTepKH · 
ripoBepKH o,n.Hopo~HOCTH: G -KPHTepHtl KoxpeHa H t - KpHTepIDt 
CTbI0,1.J;eP,Ta. YposeHb .n;ocToBepHocTH Bbl6HpaJic.fI 95%. ,!J.aHHM ueTo,n;H­
Ka TI03BQJIHJia Bbl.fIBJIHTb rpy6ble "rrpoua.JGI", CBHSaHHble c xaqecTBOM 
npo.fIBKH ifJoTODJieHKH, 3!fxl>eKTHBHOCTH pa60Tbl HCKpOBb!X OTCeKuB H 

Bbl,ll;eJI.fIIO~eH Cll,HHTHJIJil'IQHOHHOf;i CHCTeMbl. 
,il,lr.fI Bbl6opa OI!THtllaJibHOI'O MSTO,IJ,a onpe,IJ,eJiemrn 3HSpI'HH l4IOOHOB 

no KaCKa,D;Hhll4 JIHBH.f!l4 B pa6oTe HCCJie,n.oBaHbl BblelOpOqffhle K03ilJcPH~eH"· ) 

Tbl Kopp_eJIJIQHH .? ( .Pr ' ~ ) Me]ll',IJ,Y :1rnqiopMaQHei1 ~ ' IlOJiyqeH- ( 
HOH TIOCJie npoxoJK,I1,eHHJI ll!IOOHa qepes HCKpOBOH KaJIOpHMeTp H HM­

ilyJibCOtll l4IOOHa .PJ" ' HSMepeHHbliiI B MaI'HHTHOM cneKTpOtlleTpe. 
TaKotl HHifJopMa~ei1 .fIBJI.ffJIHCb: K p - KOJIHqecTBO HCKpOBblX oTce-
KOB (p.fI,IJ,OB) c qHCJIOM sapeI'HCTpHpOBaHHhlX BTOpKqttblX 3JieKTpoHOB 

M 
6oJibIIIe rroporoaoro p (KpaTHOCTb c noporou Kp), J!, = ~ Yl.i. -

' .1.a.1 

ITOJIHOe qHCJIO BTOpKl.llibIX qaC'l'Hll, BO Bcex p.fI,IJ,B.X MK (cyuuapHbli1 TOJI-
qoK), HaJIR~e rrpoHHKaIOil\HX qepes IlOI'JIOTHTeJIH JIHBHei1. 0CHOBHble 

pesyJibTaTbl'CJie,ey~e: f( Pr ,Kp)p=-1+'1·~0,3 ± o,os, ,?(.Pr,.S)= 
+ . ·(,., + = 0,34 - 0,09, .? .;:., K1 ) = 0,63 - 0,06. Ko3ilJcPHn;HeHT Kop-

peJIHQHH MelK,!l.Y HM!IYJibCOtll H BepO.fITHOCTblO rrpOHMKHOBeHH.ff KaCKa,D;OB 

OK83aJICJI paBH~ 0,25 ± O,I. . 0IJJH6RK pe.cqffTaiibl c ypoattet11 ,IJ,OC­

TOBepl-iocTH 99%. tfucJieHHble 3HaqeHHH KosqxpRu,t-ieHTOB KoppeJI~H 
yKasb!BaIOT Ha B03MOJKHOCTb. on;eHKH stteprHH (Htl!I!YJibca) l4IOOHa no 

. KOJIHqecTBY ( Kp ) H Mo~ocTH ( S ) BTop.HtIHb!X KacK~HhlX JIHB­

He~, o6pasoBaHHblX :MIOOHaMH B Be~ecTBe TIOI'JIOTHTeJietl. ECJIH HC­
KJIIOqaTb npoHHKB.IOil\He KB.CKB,Il;bl; TO ,IJ,JI.fI OQeHKH .sHeprHH MIOOHOB B 
MK MOJitHO HCilOJib30~aTb MeTO,IJ,

0 

MaltCHMB.JibHOI'O npa~ono;.o6H.fI. . ) 

illyttKll,HH npaa.n;ono,IJ,06Hir Bl>l6HpB.eTC.ff B BH,IJ.e «FtEIA)= ~f~EI nt) ( 
r,n.e f (EI n~) - Bepo.fITHOCTb saperHcTpHpoBaTi> B L -oM 
JIHBHeBOM ,n;eTeKTOpe, (llJ3VJK) nt · sTOpHlllib!X tre.CTH!l_ JIOCJie IIpOXOlK­
,1.J;eHHH l4!0CiHa :sHepI'J!:H E • KoMTIOHeHTbl BeKTOpa A ( n ~ , ... n "') 

npe.n,noJiarMTC.fI HesaBHCHw.iMH ( N -· qffC.iio p.fI,IJ,OB KMOpma:eTpa). 
B pa6oTe IIpHBO,ll.HTCH MeTO,IJ, on;emm. f(EI >n) ' OCHOBaHHl>lfil Ha 
arrnpOKCHM~ sqxpeKTHBHOI'P CJIO.fI re~ep~H·6oJiee qeM n qac­
THQ c yqeTOM 3HepreTHqecxoro. cneKTpa BTOpHqitblX aJieKTpoHOB B 

. 6 !Ip.H6JOOKeID!H KB.CKB,I\HOR TeopHH. Ilo.nyqe~e annpoKC.H~H 

8 

. I 

.~ 

-t 

( 

( 

( 

( 

npHMeHHMbI 11pH 3HeprH.fIX JIKBHeA ro2 < Eo/j3 < rn7 H 3HepI'H.fIX 

BTOpHtnmX ttaCT~ 0,2 < E/J3 <. 2, r,I1.e ~ - KpHTHqecKa.FI aHep-
I'HH. 

B sa.RJ[)l)qeHHe rJiaBH rrpHBO,l.J;HTC.ff cpaBHeHHe npe,I1.aapRTeJibHHX 

axcnepH:MeHTMbHHX ).J;aHHHX no cnexTpau JIHBHeA ( N 6000 co6mHt!) 
c o~H,IJ.aeUblMJ! pactieTH'blMH 3HaqeHH.m.rn:. Ms aHMHsa·,1.J;aHHNX cJie,I1.yeT, 

"tlTO ,IJ,JI.ff Apar~cxoro. HK OCHOBHOtt BKJIB.,IJ. B crreKTP TOJillKOB 
BHOCHT o6JI!!LCTb n ~ IO. B 3TOtt CBHSH B TeopeTHqecKHX pacqe­
Tax Heo6XO,ll.HMO .yqHTl>IBB.Tb !fiJrYKTya~H B pa.SBHTHH K~CR!!,!iOB. 

IlpeHe6peMeHHe !fi1IYKTY8.J~HMH IIpHBO,D;HT K SaHID!teHHm cneKTpa TQJiq­
KO B ,IJ,JIH n ~I B 2 + 3 paaa H npHMeHHMO ~Hlllb lJ,JIP. n >>I. 

TpeTbH rJiaBa I!OCB.fI!lleHa ueTo,ll.aM orrpe,n;exeHHH sHeprHH ~­
HOB B HCKpOBOM KMOpHMeTpe. ·npHBO,ll..!iTC.fI OCHOBH!ile ifJoPMYJIH H 
a.rrropHTM nporpa.MMbl no Mo,IJ,eJIHpoBaHHIO Ha 3BM B3CM-6 nceB,1.J;o-sx­

cnepKMeHTa.JibHblX I!pOXOJK,Il,eHHR MIOOHOB qepe3 MHOI'OCJIOAHYIO YCT,B.HOB-1 
Ry THIIa HCKpOBOro KaJ£0pHMeTpa. B rrporpaMMe yt:IHThlBaJOTCR see 
c~eCTBeHHble npo~eCCbt B3aHMo,n.e~CTBH.fI MIOOHOB B IIOI'JIOTHTeJI.fIX, 

cflJIYRTYaQHH H yrJIOBbte pacrrpe,1.J;eJI.eHH.fI KaCK!!,!iHb!X JIHBHef;i, a Ta.IOKe 
sqxpeKTHBHOCTb perHCTp~H BTOpHl!HblX llaCTHQ B HCKpOBblX RaMepax 
,!J.;n:.fI OQeHRH ipyH~H sqxpeKTHBHOCTH lli3VIK npoBe,ll.eHbl KaJIH6pOBOqffhle 
HSMepeHHR Ha ycKOpHTeJie. IloJiyqeHo annpoKCHM!!l.QHOHHOe BblpeJtteHHe, 

·onHCl>IBaIOmee CJMMapHDIA SlfxlieKT He,IJ,OMepa qffCJia KaCK~HblX 3JieKTpo-

HOB B HCKpOBhlX xauepa.x. ' 
IlOCKOJibKY BC.fIK8..fI MO).J;eJib He!!,!ieRBaTHa pea.JibHOR CHCTeMe, TO 

TaKRe Bonpocbt, KaR CTeneHb SAeKBB.THOCTH, TOlJHOCTb MO,ll.eJIH, ee 
l:JYBCTBHTeJibHOCTb K BapHau,H.fltll pasJIHqffb[X napaueTpoB 6DJJIH pemeHbl 
c IIOMO~bD Ra.JIH6poBRH pacqeTOB SRcnepHMeHTaJibHHMH ,IJ,aHHblMH MK, · 
pa.60Tel0!1\ero B coauecTHOM peMHMe c MC. CpaBHeHHe pacqeTOB c 
SRcnepHUeHTOM npoBO~OCb K8.K HHTerpaJibHO no 3HepreTHqecRouy 
cneKTpy MIOOHOB ( !04 C06HTHR ) , •raK H ,!1.Hqxpepe~aJibHO ( 2500 
co6blTKR) ).J;JI.fI 5 3HepreTPJqeCKHX HHTepbaJIOB. Ha OCHOBe peaJIHSa­
~H MOHTe-Kap.IIO rrporpa.MMH 6b!JIH HCCJie,n;oBa.HN OCHOBHHe MeTO,IJ,l>l 
OQeHRH 3HeprHH MIDOHOB B HCKpOBOM KaJIOpHMeTpe. CneKTP KacKa,n;­
HblX JIRBHeii ~(EI nt) 6lilJI annpOKCHMHpOBaH Bl>!p8.llteHHeM BH,IJ.a 

D -¥, -~ <f3 
r{Elnt)~~iE ·expf-il2E (nr-J..3)} .llJI.fI nt~i 

/ 
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.0 (OJ -r,tO) lOJ --i. 
f(EIO)= ~ 1 E ·exp{-J..2 E ~} z. 

RosqxpH!\*eHTH J.. H l noJiyqeHH MeTo.n;ou MHHHMM3~H X . 
IlpH).{eHH.a: o6hltlHylO npo1:1e~y MeTo.n;a MaKCMMaJibHoro npa~ono~o6H.a: 
c yqeTOM 3HepreTHqecxor6 cneRTpa MIOOHOB IlOA 60JiblIIHMH seHHTHbl­
MH yrJiauH AJI.11 oQeHKH E 1 

aHeprHH E 6hlJio nonyqeHo oxoHqa-

"eJibHoe BHpaJKeHHe . Q.1.tS . 1/0.223 

E'-~ ·{o.i.uC1.78 ECn:-0.53) + 2.16(N-K)+3Y.t>)J 
- o K(O.llli-0.32) + 0.32 N + 4.88 · ) 

Hopi.mpoBo~ xoe~eHT fi = I,89 6HJ.1 onpe.n;eJieH H3 y~. 
0 I 

BJ.I.II 1uuuwyMa OTHOCHTeJibHoti omH6KH oqeHKH E • IloJiyqeHHoe BH-

p~eHHe KaJIH6pOBl!.JIOCb H3BeCTHblMH 3HaqeHHP.MH aHeprHa (HMilYJib­
COB), HsuepeHHh!X B MC. 0THOCHTeJibHM TOqttOCTb oQeHRH ~ ?CJ'/,,. 
)4lyroti cnoco6 onpe,n;eJieHHH 3HeprHK MIOOHOB B HCKpoBOM KaJIOpH­
MeTpe OCHOBaH Ha KOppeJimJ;HH 3HeprHH MlOOHa c KpaTHOCTblO aape­
rHCTpHpOBaHHhIX To.mmoB ( K p ) • An11 AparaQCRoro MK c noMOll\blO 
MoHTe-RapJio pacqeTOB noJiyqeHo armpoxcHuaQBoHHoe BD!p!!Jl'\eHHe 
.D;JIH oqeHU E~g(K1). KpoMe eTHX MeTo,n;os B pa6oTe omt:cJ:iIBaeTc.a: 
HenapaueTpHqecRHti MeT0,11; oqeHKH aHeprKK, OCHOBaHHbrli Ha TeopHH 
pacrroaHaBaHH.!I o6pa30B. H 1103BOJIRI01Jll4ti Y1filTblBaTb !WppeJimJ;HIO 
JIHBHeti B coce.n;mt:x p.fQJ,ax KaJIOpKMeTpa rrpH CBepxBNCOKHX 3HeprH-

i 
HX. Ha pirn.2 npHse.n.eHN pacrrpe,n;eJieHHH O[\eHKH E aHeprHH 
MIOOHa E (oTueqeHo cTpeJIRoti), rroJiyqeHHNe ueTo.n;ou "KpaTHoc­
TH11 (JIHHHH I), MaKCHMMbHoro npaB.n;orro.n.oeii.i:.a: (JIHHHH 2) H pac­
nosHaBattHH o6paaoB (JIHHH.a: 3). Rou6HHHposaHHe MeTo,n;oB (2) H 
(3) Il03BOJI.!IeT IlOJiyqHTb OilTHMaJibHYJO O[\eHKY 3HeprHH MIOOHa. 

B qeTBepToti rJiaBe rrpHBO.D;HTCH pesyJibTaTJ:iI HCCJie,n;oBaHH.!I ) 

rpyrrn MIOOHOB ueTO,ll;OM HCKpOBOro KaJIOpHMeTpa. IlpHBO,n;HTC.!I 06:::(' . 
H3BecTHhlX sxcnepHMeHTGJS.--ao Hccne.n;oaaHHJO MIOOHHNX rpynn. OnH­
CblBaJOTCH oco6eHHOCTH HCCJie,JJ;OBaHHH rpyrrn M!OOHOB MeTO,ll;OM HCKpO­
Boro KaJiopHMeTpa, npe,n;JioEeHHoro BnepBNe B pa6oTe BH6HJiaJl!BH­
JI¥ H .n;p. (1971). MsJiararoTcH KpHTepHH oT6opa H ueTO.D;HKa o6pa-
6oTRH MIOOHH&IX rpyrrn, saperHCTpHpOB!'l.HHlilX Ha Apare.QCKOM HCKpo­
BOM rlaJIOpHMeTpe. 0CHOBHNe pesyJibTaTbl no HHTeHCHBHOCTH H rrpoc­
TpaHCTBeHHo-sHepreTHqecRHM xapaKTePHCTHKau MIOOHHblX rpyrrn, H3-

IO 

~-"' 
I 

,. 

it 

( 

( 

( 

( 

MepeHHblM B MK np111Be,IJ,eH&I B TaeiJillll\e 1, r.n;e n - qJllCJIO MJOo­
HOB B rpyrrne, N;t :.. llllCJIO aaperHcTplllpOBaHHblX co6b!T111~ aa 
see Bpewr sxcnoal!lq111111 ( "'1000 qacoB), <E>, OE /<E> -cpe.n;-
HHR 3HeprlllH (I'sB) Ill 4ieyKTYa[\lll.R sHeprm1 MIOOHOB B rpynrrax, 
Ae ;... sJieKTpOHl'IM ITJIOTHOCTb conpoBoiK,I1,eH111iI, Wh - sepo.aT~ 

HOCTb a.n;poHHoro corrpoaoiK,I1,eHH.a, <LE) - cpe,IJ,HH.!I cyM?11apHa.a: sHep-
rn.a: rpynnht, <cl> .H < J... > - cpe,n;Hllle aHaqemu1 paccTOHHlllti 111 
yrJIOB MeJK.D.Y MIOOHaMl!l. ~.a: rpynrr c n .!). 4 rrp111se,IJ,eHbl cpe,IJ,He­
MlllHHMaJibHD!e Ill cpe,n;He-MaKCl!lMa.llbHHe paCCTOHHH.!I. 

An.Ii HHTepnpeTa[\111111 aKcrrep111MeHTaJibHblX ,IJ,aHHhlX B pa6oTe npo­
ae,IJ,eH aHaJil!l3 BO~MO~Hh!X M6XaHH3MOB reHepaL\Hlll rpyrrn rro.n; CiOJib­
IIJHMlll aeHHTHblMlll yrJia.MH. PaccMaTp111saioTc.a:: 

1 - o6pasoaarrne MIOOHHblX rpyrrn OT pacrrB,I:\a Sf" , K 
HOB llIAJI; 

- M630--::._~ 
~. ~ ~ :. -~: 

2 - 3JI6KTpOpOiK,Il,eHHe nap MIOOHOB BhtCOKOaHeprllltlHblMH MIOOHaMM Ha 
, I I + -

MJ)ax BOa,ir.yxa ( f +A -f'+A + f' +f' ) ; 

3 - s,rij>OHOpOiK,Il,6Hl!le MIOOHaMH Ha MPax B03.n;yxa c noCJie.n;YJO~lllM 
. I • 

pacn~oM aapseHHNX lf, K MeaoHOB (' AA +A - /A + rn!li-
+ J ~ - nr-. ). 

Ilo.n;po6HO npHBO~CH MeTO~Ka pacqeTa Ill OCHOBH&I6 peayJibTl'lT&I 
no 04eHKe OllGf)l,aeMoti HHTSHCHBHOCTl!l H cpe,n;HHX xapaKTepHCTHK 
MIOOHH&IX rpyrrn no MO,IJ,6Jil!l (I) • IlpHBO,ll,.!ITCJI OKOHtUl.T8JibHN6 pe3yJID­
TaTd OQSHKl!l BRJI~OB llp0[\6CCOB (2) H (3), lll3 KOTOpblX CJie,IJyeT, 
llTO rrpoQSCCOM 3JI8KTpOpoiK,I1,eHHJ1 MIOOHHHX nap MO~HO npeHe6peqb, 

B .TO BpeMSI KaR rrpoQeCC e,rij)OHOpoiK,Il,eHHH MOZST BHOCHTb BKJI~ 

.n;o 5 + ff%,. Ha p111c.3 npHBe,IJ,eH&I peayJibTaT&I pacqeToB ho Mo,n;e­
Jil!l (1) Ill 5Kcrrepl!lM6HTaJibHh1X .D;aHHblX OTHOCl!lTSJibHOti lllHTSHCl!lBHOCTl!l 

I /-MIOOHHblX rpynrr ~ (n)::: '.J ( n) ~ ~( n) B cpaaHemm c .n;a~ 
.n;pyrmc aBTOpos. Aparaq 2 - rpyn!ThI, s~per111cTp111poaaHHble B MC 
(AcaTHl!.Hff 111 .n;p. 1978), AparaQ I - pesyJibTaTht ,n;aHHo~ pa6oTht. 
Ha pHc.3 npHBe,n;eH&I Ta.IOKe pacqeTHble aHaqeHl!l.R lllHTeHcHBHOCTlll 
c KOppe~eA Ha sepoHTHOCTb aan:ycKa YCTaHOBKlll OT 3JI6KTpOHHOro 
corrpoBO!CA6Hi!H rpyrnm. ~1!: 3KCI18p:ll:M6HTMbHOrO BbV46JI6HHH BKJia­
,IJ,OB B cneKTP rpyrrn OT npoQeCCOB (2) Ill (3) B pa6oTe BBe,n;eHa 
cneQHaJibHM CTaTl!lCTl!lKa, onpe,n;eJimrnqaH ljlaKT JI~pOBa.Illi.!I .B MIOOH-

II 
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HblX rrapax: L:. I e.-E.zl 7CE'.+ E~) • Ha. OCHOBe KPVITepH.R: 3~ 
6bJJio·B~eJieHo TPVI co6hlTVIR, RBJI-!!IOlllHecx Bepo.R:THee Bcero ~e,I\CT-

* BHSM rrpoqecCOB (2) H (3) ( (. E > ~ 500 raB, L -- I ) ' 
rrp:11qeM pOAHTSJibCKOM tiaCTHqeM rpynIIli npeArronaraeTC.R: JIH,D,HPYI<JlllHa 
MIOOH, MCMD'l:la.R: 5TM C06hlTHR H3 OCHOBHO~ Bh!60pKVI, 6'btJIO IlOJiytreHO, 
qTo s napax MIOOHOB <E'> ~ 45 raB, 'llTO xopomo corJiacyeTcn c 
rHIIOTe~OM reHepaQVIV! rpyrrrr B IIIAJI. 

B n.R:TOM rJiaBe npVIBO,I\.R:TC.R: pesyJibTaThl Hc~eAOBaHVl.R: rrpo-' . qecca~OHOPOJK,I\SHH.R: MIOOHaMH Ha H,IJJJax CBHHqa MSTOAOM MCRpOBC ) 
ro K~OpHMeTpa. ~ 

BHaqaJie npHBOAVITCR o6sop coBpeMeHHoro ~o~TORHK.R: npo6JieMbl 
BAPOHOpOJK,I\SHK.R: MIOOHaMH Ha .fVUjax M cneqKIPHKa HCCJISAOBaHK.R: npo­
qe cca B 3KCnepHMSHTax c KOCMHqecKHMK MIOOHaMK. OcHOBHhle npe­
HMYJ!lSCTBa KC~SAOBaHK.R: a,IIJlOHOpOlK,I\~HVl.R: MSTOAOM VICKpOBOro KaJIO­
pHMeTpa .R:BJI.HIOTCR B03M07KHOCTb oqeHKH 3HeprVIK MIOOHOB, H3Mepe­
HHe 3HeprVIH Bcex BTOpKqHHX a,IIJlOHOB VI IIOJIHO~ aHeprHH nepeAaqff, 
B03MO*HOCTb .oqeHKH. KBa,IIJlaTa nepeAaBaeMoro qeTb!pSX-HMIIYJibC~ 
rrpH 60JibillHX MHO)!(SC'l'BeHHOCTRX ( neh~ 2 ) MSTOAOM AByx CTpya 
(ipaHep6oJios). B~eJieHll!e rrpoqeccos a,IIJlOHopolK,IleHH.R: MIOOHa.MH 
rrpoBOAHTCR B Apar~cRoM l1K c 6oJibmotl AOCTOBepHoCTbD no npoHH­
KaIDII\MM TpeRaM BTOpH~· sap.R:lKSHHhlX 8,l\pOHOB ( B OCHOBHOM, 
ITHOHhl ). B paooTe npll!BOA.R:TC.R: RpMTepHH OT6opa H MeTOAHRa o6-
pa60TKH. co6~Htl ~pOHOpOlK,I\SHHJi. • • 

3a Bee sgeMJi sRcnosHqKM ("' IOOO qacos) oiiTJio saperHcTpHpo­
BaH? I,03-IO • npoxo~HHtl MIOOHOB c aHeprHRMH 6oJibllle 8 + IO 
I'aB ·qepes ycTaHOBRy. 3aperHCTpHpOBaHO 48 CJIYlW.SB ~epHoro 
B3aHMOAeacTBH.R: MIOOHOB. B T~6JIHQe 2 IIpHBSASHhl OCHOBHhle xapaR-
Tepll!CTHKl1 rrpoqecca ~HopoJl(,qeHHR, noJiyqeHHh!e no~e o6pa6oT- ) 
RH SKcnepHMeHTaJibHhlX Aa.HHbIX· BIDKHHe ABS CTpORH - pacqeTHUe (" 
3HaqeHH.R:, v - ·aHeprHJi nepeAaqff (foB)' Q.1 

- KB~T qeTh!..:. 
pexMepHoro nepeA~BaeMoro VIMnYJibca <rsB/cl2, x > 'Y - nepeMeH-
Hh!S 'BbepKeHa, Kso > K ll":t - napqHaJibHh!e Koa<IxPHqKeHTH Heynpy-

. + 
rOCTl/l MR pOlK,I\SHHSi !IT0 H !Ir- MS30HOB, rlch - MH07KSCTBeH-
HCCTb sapmKeHHblX a,IIJlOHOB, p~ - nepeAaHH~ 8,l\pOHOM nonepeq­
~ HMIIYJibC. PacnpeAeJieHHe yrJIOB BbU!6Ta sap.FDK6HmiX a,IIJlOHOB 
M;OTponHo B CMCTeMe qeHTpa :Ma.cc. PacrrpeAeJieHHe MHoillcTBeHHoc-

I2 

,. 

r 

TM 6JIM3RO R HOpManb~OMJ c yqeToM anrrpoRcHM~H Bpo6JieBcRoro. 
IloJiyqeHo AM@lepeHqKaJibHoe ceqemi:e npoqe_cca ~dcr/d.y (.UKd / 

HyMOH) ,[(JIJi Tpex 3HaqeHYIM <) > : 0,09; 0,!7; 0,28. COOTBST­
CTByroizyre 3HaqeHK.R: ceqeHMtl 2,0 ± 0,3; !,I ± 0,3; 0,94 ± 0,3. 
PeayJibTaTh! cpaBHHBaIOTCR c rrpeACKa.saHHRMH no MOASJIH BSRTopHotl 
AOMMHaH'. "-!OCTH (MB.IO. B Ta6JI:11qe 3 IIpll!BSASHhl pesyJihTaThl rroJIHoro 
ceqeHH.R: B3all!MOASMCTBHR B aaBMCMMOCTM OT 3Hepr11M MIOOHa M 07KM-· 
,I\aeMh!e SHaqemm rro arrrrpoKcMMaqKM ( G.oswa.mt et oi I979). Ha 

( pHc.4 npMB~ASHO ITOJIHOe ceqeHHS a,IIJlOHOpOlK,I\SHMR MIOOHaMM c 3Hep-

(
. rHRMH 60Jibme IO reB c yqeTOM M 6es yqeTa KOppeKqMR Ha K~MTS­

pH11 OT6opa. 8@leKT saTeHSHl/l.R: HyKJIOHOB B .!l;lij)S B pacqeTax 6h!JI 
Bhl6paH B cpopMe Cifpb=OjAN ·A" , r~e n = 0,92. Ceqem1e 

( 

( 

<PoTopoJl(,qeHYIR MR HHTepsana aHepr:wti <Po To Ha t ir - I, 5 + 40 I'sB, 
annpoRCVIMMpoBa.rroc:i; rro ycKopVITeJibHHM ,I\aHHh!M BhlpaJKSHHeM G;ll (E1) :; 
(I+ I /E1l )•!IO MK6. B aaKJIDqeHMH r~aBh! rrpMBOARTCR OCHOB­
Hh!e BliBOAhl ITO MCCJISAOBaHKro npo~ecca a,IIJlOHOpOJK,I\SH.l'!Ji MIOOHB.MM 
Ha .fVUjax CBMHqa, no~TBSPJKA8.IO~Me c 60JibillOA AOCTOBSpHOCTbD ~­
pOHOIIOA06Hhltl xapaRTep BSBJdMOAeacTBHR BHpTyanbHHX <PoTottos. 

B aaKJIDqeHMM AHccepT~H npMBeAeHhl ocHOBHhle pesyJibTaTH, 
rroJiyqeHHble B pa6oTe. 

I. 

::.. 

CoaAa.Ha.sKcrrepMMeHTaJibHaJi ycTB.HOBKa - MCRpOBoA Ka.nopMMeTp 
MH KOMITJISKCHOro MCCJI6~0BaHHJi OKO~oropM30HTaJibHOro IlOTO­
Ka MK>OHOB KOCMMqecKKX Jiyqetl. 

Ilpose~eHo HCCJI0,I\OBaHHe npoqecca ~HOpolK,I\SHHH MIDOHB.MH 
sHepr~A 6o~bllle IO·raB Ha JijU)ax CBHHQa. IlonyqeHH aKcne­
pHMeHTaJibHLre pacnpeASJISHMH no MHO*SCTB€HHOCTM, IIB.pqKanp­
HYM R08~MSHT8.M HeynpyrOCTH, AM!fxPepeHQHaJibHOe H MHTer­
pa.ubHOe cetreHHH B38HMO'AelcTBHSi B saBMCMMOCTH OT 3HeprHH 
MKlOHa B MHTepBaJ.Ie 20 + 250 raB H 3HeprHA rrepeAaq I,5·+ 40. 
raB. 

3. ITpoBeAeHo Mccne~oBSHKe npocTpB.HcTBSHH0-3HepreTHqecKMX x~­
paKTepHCTMK rpynn MIDOHOB 3HeprHR 60~bme 5 rsB ITO~ 3SHMT­
HHMH yrna.MM 60+90°. IloJiyqeHH TeopeTMqecKHe oqeHKH O~ffAa­
eMoA HHTSHCHBHOCTH MIOOHHlilX rpyrrrr )Vi.Ii AparaqcKoro MCKpOBO­
.ro Ra.nopHMeTpa. PacqeTHHe 3HaqeHHR cornacyroTc.R: c sKcnep:11-
MSHTaJibHHMM AaHHblMH. 

I3 
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4. IIonyqeHhl OilTHMaJlbHHe MeTOAbl H3MepeHKH aHeprHH MIOOHOB B 
HCKpOBOM KaJIOpKMeTpe. OTHOCHTenbHaH TQ'qHQCTb onpeAeneHHH 
3HeprHH OhIJia KaJIHOpOBaHa MarHHTHhlM CileKTpOMeTpOM H COC­
TaBHna -v 70 % ,IJ,JIH HHTepsaJia O,OI ~ 5 TaB. 

5. IlpoBeAeHO.HccneAOBaHKe cneKTpa KaCKa,D;HblX nHBHeR, oopaao­
Ba.HHblX aneKTpOMarHHTHNMH B3aHMOAeRcTBHfiMH MJOOHOB co CBHH­
qOBb!MH nornoTHTenfiMH, SKcnepV!MeHTa.JibHHe AaHHble cornacyroT-
CH c MoHTe-Kapno pactreTaMH, npoBeAeHHDIMH c yqeToM quryKTya- ) 
qHR H yrnOBblX pacnpeAeneHHR KaCKa,IJ,HWC nHBHeR. ~ . 

) 

(') 
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( 

f 

IJy6nHKB.I.U!'.H no MaTepHaJIB.M 8HCcepT!lllHH: 

I. Tep-AHTOHJIH C.B. 06 srpfieKTHBHOM cnoe reHepaqHH aneKTpo­
MarHHTHoro KaCKa,IJ,HOro nHBHH c yqeTOM 3HepreTHQeCKOro 
cneKTpa BTOpHtlHbIX tre.CTHq, Epesa.H, I978, M3A, E~M - IO c. 
( Ilpc -:pHHT I EpesaHCKHR cpH3HQeCKHR HHCTHTyT, E~H - 3I5(40)-
78). 

2. AcaTHaHH T.n., Tep-AHTOHfiH C.B. MccneAOBaHHe MIOOHOB ro­
pH30HTaJibHoro IlOTOKa KOCMHQeCKli!X nyqeR MeTOAOM HCKpOBOPO 
Ka.JIOpHMeTpa. Mas.AH ApM.CCP, ~H3HKa, I980, T.I5, ~ 3, 
c. I74 - I85. 

3. Tep-AHTOHHH C.B. 0 nnaHHpOBaHHH MIOOHHoR ycTaHOBKH Ilap­
MeTp B sKcnepHMeHTe AHVI. Bonpocbl AToMHoR HayKH H TeXHH­
KH. CepHR: TeXHHKa ~HaHqecKoro sKcnepHMeHTa, XapbKOB, 
MaA. XI'Y, I98I, Bhlrr. 2(8), c. 75 - 76. 

4. AcaTHa.HH T.A., Tep-AHTOHRH C.B. MoAenwpoBaHHe rrpoxoJii,Il.e­
HHH MIOOHOB qepea AparaqcKHR HCKpOBOR KaJIOpHMeTp. EpeBaH, 
MaA. E~M. I98I, c.20 ( IlperrpHHT/EpesaHCKHR ~HaHqecKHR HH­
CTHTJT, E~M - 469 (II)- SI). 

5. Tep-AHTOHHH C.B. MeTOA oqeHKH sHeprHH MIOOHOB MHorocnoR -
Hb!MH A8TSKTOpaMH. y KOH~peHqHH MOROA@X yqeHHX E~M. 

6. 

7, 

(22 ceHTHOpR, I98I r.): TesHcbl AOKna,IJ,OB / EpeBaHCKHR <PH-
3HQeCKHR HHCTHTYT - Epesatt, HsA. E~H, I98I, c. 58-59. 

Tep-AHTOH.f!H C.B. HccneAOBaHHe rpyrrrr MIOOHOB Bblco:iooc aHep­
rHR B ropH30HTaJibHOM IlOTOKe KOCMHQ8CKli!X nyqeR. y KOH~­
peHqHR MOHOAhlX yqeHblX E~M ( 22 ceHTR6pR I98I r.): TeaHCbl 
AOKna,n;os I Epesa.H, MaA. E~M, I98I, c.60-6!. 

Tep-AHTOHHH C.B. MccnenoBairn:e J\11,epHoro asa:iuroAeHCTfWIR 
BblCOK05HeprHQHblX MIOOHOB Ha AparaqcKOM HCRpOBOM KaJIOpHMeT-
pe. y KOH~peHqH.R MOROAbVC yqeHhlX E!Wl. ( 22 C8HTH6p.R 
I98I r.): TesHCbl AOKnB,J:\OB / EpesaH, MaA.E~M, I98I, c.62-63. 
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8. AcaT11a.HH T .JI., A.nqy,Il.lltHH C.B., AMpo.fIH K., 3BepeB A., 
Ko3Jil1Hep JI.M., MapTHpOC.RH r.c .• Tep-AHTOH.fIH C.B., thiJil1H­
rap.RH A.A. HcCJieAoBarrn:e rop111soHTaJibHoro rroTo·xa MJOOHOB 
c IIOMOU\blO :warHHTHOrO crrexTpoMeTpa 11 HCKpoBoro KaJIOp11MeTpa. 
MsB.AH CCCP, cepHa <PHsH'!lecxa.FI, 1981, T. 45, fl?, 1265-8. 

9 •. AcaTHatt11 T.JI., A.nqy,Il.lltJiH C.B., rasap.FIH K.A., Kosmrnep Jl.M., 
MapT11poc.FIH r.c., ITpoxopoB B.H., Tep-AHTOH.FIH C.B., thiJIHH­
rapaH A.A. JticCJie.f40BaH11e xapaKTep11cT11K BblCOKOatteprHmtb!X ) 
MIOOHOB KOCMHtreCKOrO H3JiyqeHH.R. MsB • .AH CCCP' cep1rn if!~31ii-r . 
qecRaa, 1980, T.44, c.590-593. · 

IO. AcaTHa.HH T.JI., li1Ba.HOB B.A., MHau;axa.H~ 3.A., Tep-AHTo­
H.fIH C.B. 0 B03MO~HO~ rrporpaMMe HCCJieAOBa.Hli.R MIOOHOB B 
mHpoK11X aTMocf!lepHbiX JIHBH.fiX. C6.Bonpocbl AToMHoi1 HaYKH H 
TeXHll!IW, cepHH TeXHHKa qms11qecKoro aKcnep11MeHTa, I982, 
3(12), c. ?9-89. 
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