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B rrocne.z:u~ne rOJJ.hi B. rrpaKTHKe · cbnJHlfecKoro 3Kcrre

MeHTa C l{aCTHI~aMH BbiCOKHX 3HeprHH HalliJIH IliHpOKOe 

IlpHMeHeHHe MarHHTHhie CIIeKTpOMCTpbl - YCTaHOBKH, IIpe)J.

CTaBJI1IIO~He C060H KOMIIJieKC H3 HCKpOBbiX HJIH CTpHMepHbiX 

KaMep B' COlfeTaHHH C MarHHTOM. B cpaBHeiiHH C YCTa

HOBKaMH JJ.pyrHX. THIIOB /nanpnMep, C IIY3blpbKOBbiMH KaMe

paMH B MarHHTHOM IIOJie/ MarHHTHhie CIIeKTpOMCTphi o6na

)J.aiOT ueJibiM PHJJ.OM rrpenMymecTB. TaK, c rroMO~hiO cooT

BeTCTBYIOmeii CHCTeMbl ynpaBJieHHH CIIeKTpOMeTpOM /Tpnr

repa/ MO>KHO perncTpnponaTb co6biTJIH onpe.n.enennoro Tuna, 

B TOM lfHCJie otienh pe.n.Kne co6hiTHH. M_a!loe apeMH naMHTH 

KaMep II03BOJIHCT HCIIOJib30BaTb CIICKTpOMCTphl Ha IIylfKaX 

ycKopnTeneii 3HalfnTeJibHOH JIHTencnnnocTH. 3To >Ke caoiicT~ 
BO 06CCIIClfHBaeT 'cna6y10 lfYBCTBH'H!JibHOCTb K 60JibllJHM 

cbonoBhiM 3arpy3KaM. CeneKTHBHhiH np~nunn ynpaaneHHH 

. CIIeKTpOMeTpOM .n.aeT B03MO>KHOCTb IlpOBO)J.HTb HCCJie)J.OBaHHH 

C HHM Ha HecerrapnpoBaHHbiX IIYlfKaX · BTOpHlfHbiX lfaCTHil. 

B nacToJI~ee npeMH B Mnpoaoii miTepa Type OTCYTCTBYCT 

)J.OCTaT<)lfliO IIOJIHbiH. 0630p pa60T 0 MarHHTHbiX CIICKTpOMeT

pax; 3TOT IIpoGeJI JI npH3BaH BOCIIOJIHIITb HaCTOH~HH 063op, 

B KOTOpOM OCHOBHOe BHHMaHHe CKOHueHTpnpoBaHO Ha 

CIIeKTpOMeTpax, y KOTOpbiX perHCTpHpyiO~HC KaMepbl pa3-

Me~CHbl BHYTPH MarHHTa, TaK KaK ycTaHOBKH TaKOrO THIIa 

06Jia)J.aiOT 60JibllJOH anepTypoii, 'ITO II03BOJIHeT 3$ciJeKTHBHO 

HCCJIC)J.OBaTb CJIO>KHbie B3aHMO)J.eHCTBHH H rrpoueCCbl pacrra.n.a. 

B nepBoM paJ.n.ene o63opa ocBe~enw Bonpocw cneun

ciJnqecKoro BJIHHHHH MarHHTHOrO IIOJIH Ha TOlfHOCTb JI3Mepe

. HHH IIapaMeTpOB TpeKOB B CIICKTpOMCTpe, a TaK>KC Ha BpCMH 

IIaMHTH perHCTpHpyiO~HX KaMep H Ha 3ciJciJeKTJIB~OCTb pe-
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rucTpauuu cne.D;oa 'IacTuu. Bo BTopoM pa3.D;ene .D;aHbi 4JH3HI<o

Texuuqeci<ue XapaJ<TepHCTHI<H. J<aJ< .D;eHCTBYIOJUHX, Tal<· H 

BBO.D;HMbiX B .D;eHCTBHe cnei<TpOMeTpOB, no I<OTOpbiM HMeJOTCJI 

ony6nui<oaannLte .D;aHHhie. B I<ouue o63opa o6cy)f(,D;aJOTcJI 

4JH3H1JeCI<He HCCne,D;OBaHHJI, BbiiTOnHeHHbie C nOMO{UblO cneJ<T• 
poMeTpoa. 

BAUJIHUe MG211UT!l11ozo nOAJI 11a mo•mocml. U3MepeHuii 
u 11a xapaKmepucmww pezucmpupyrolJiux KaMep 

ITepBLie pa6oTbi no H3yqeuuro caoiicTa HCI<pOBbiX I<aMep 

noMe~e,HbiX a MarHHTHoe none, OTHOCHTCJI I< 1961 ro.D;y 11 •2~ 
B 

1 
6biJIH uccne.D;oaaubi npocTpancTaennLie xapai<ie-

PHCTHI<H H 3$$ei<THBHOCTb pa60Tbi .D;BYXMHnnHMeTpOBbiX 

HCI<pOBbiX npoMe)f(yTI<OB B MarHHTHOM none. B onucaHHbiX 

a/2/ OnbiTaX, BbiiTOnHeHHbiX Ha HCI<pOBbiX I<aMepax C 3a3o· 

POM - 6 MM, 6biJIO o6uapy)f(eHo 3Ha1JHTenbHOe CMe{UeHHe 

1'pei<oa a pe3ynhT[J.Te .D;eiicTBHJI CI<peJUeHHhiX 3nei<TpH'Ieci<o

ro H MarHHTHoro noneii IE x B - 3$$ei<T I. .L(anhHeiiwe e 

H3y1JeHue caoiicTB Y3I<03a3opHhiX H~I<P?BhiX I<aMep a Mar
HHTHOM none 6biJIO OCYIUeCTBneHo B 3-S . . ' · 

. . Pa3BHTHe MeTO.D;HI<H $H3H1JeCI<oro 3I<CnepuMeHTa npu~ 
Beno I< HCCne.D;oBaHHJIM CBOHCTB WHpO~O,a30pHbiX HCI<pOBbiX 

/6-8~ a 3aTeM c'i'puMepHbiX I<aMep 9 , pacnono)f(eHHbiX 

B MarHHTHOM none. C nOMOJUbiO 3THX npu6opoa 6biJia 

npo,IJ;eMOHCTpHpOBaHa B03MO)f(HOCTb onpe.IJ;eneHHJI I<OOp.D;HHaT 

H HMnynbCOB 3apJI)f(eHHbiX 'I(l.CTHU C Xopowe:ii TOlJHOCTbiO. 

· ,[(nH HCI<pOBbiX H CTpHM~pHbiX I<aMep B MarHHTHOM none 

HMeiOT MeCTO cneuu$H'IeCI<He 3$$ei<.Tbi BnHJIHHJI nonJI Ha 

TOlJHOCTb H3MepeHHH I<OOp.D;HHaT H HMnynbCOB perHCTpHpye· 

MbiX lJaCTHU. PacCMOTPHM no.D;p06Ho a'onpoc 0 TOlJHOCTH 

H3MepeHHJI HMnynLca • .L(aHHaJI npo6neMa o6cy)K.D;anacb a PH.D;e 
pa6oT /10,11,12/. . 

lflBeCTHO, 'ITO COOTHOWeHHe 

tJ.p !:J.R 
-r=~r 111 

Bbipa)f(aeT 01'HOCHTenbHYJO OWH6I<y (f1P) H3MepeHHJI HMnynbca 

(P) qepe3 OWH6I<y ( f1R) onpe.IJ;eneHHJI pa.IJ;uyca I<PHBH3Hbl 
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(R) TpaeJ<TOpHH 3apH)f(eHHOH lJaCTHUbi Il ·MarHHTIIOM none. 

0TMeTHM, '{To $opMyna /11- He y'IHTbiBaeT no~:pewHocni 
H3MepeHHH MarHHTHOrO · nonH- H . .IJ;pe:ii$. nonH B.O _JJpeMeHH. 

3TOT BOnpoc OCBe{UeH B nuTepaTyp'e H-e.D;OCTaTOlJH-0, no3-: 

TOMY ocTaHOBHMCJI Ha HeM 6onee .D;eTanbHO. · ,[(nH 3Toro 

BOCnOnh3yeMCH COOTHOWeHHeM, CBH3biBaiO{UIIM HMnynhC C 

HanpH)f(eHHOCTbiO MarUHTHOrO nonH H pa.D;HYCOM I<pHBH3Hbi 

TpaeJ<TOpHH lJaCTHUbi 

P =~HR. c -· 121 

H3 3To:ii $opMynhi cne.D;yeT Bblpa*enue .D;nH a6conronwii 

OWH6KH 113MepeHUH HMnynbca: 

!:J.p =v(.!!..../ [H
2
(11R/ +R

2
(tJ.B/] c . 131 

113 4JopMyn 121 H 131 .HMeeM 

11 p 11 R 2 tJ.H 2 
-p:-= v ( R J + ( -H J · ' 141 

OuenHM BI<na.D; ¥_ a I 41 a cpaaneHuu c 3$$eKTOM 

MnoroKpanwro KynoHOBCKoro pacceHHHH. PaclJeTbi MHoro~ 

KpaTHOrO KynOHOBCKOrO pacceHHHH, BhiiTOnHeHHhie ,D;nH nHTJI· 

MeTpoaoro HCKpoaor.o cneK~po~eTpa OHJUII131, noKa3bi

aaroT, 'ITO .D;nH nHOIIOB H npOTOHOB B HHTepaane HMnynhCOB 

15 - 401 r 3B/ c ( tJ. pIp )k . 3aKni01JeHO B HIITepaane 

12-3/.10-
3

• 3KcrrepuMeHTanhHbie pe 3ynhTaThl, rrpuBe,lJ.eHHhie 

B f 12 / .D;nH WHpOK03a30pHhiX HCKpOBhiX KaMep B MarHIITlfOM 

none, .D;aiOT BeJIIIlJIIHY nopH.D;Ka 4.10-3 
luMrrynhC lJaCTIIU -

1 r3B/cl. 
IJOCKOnhKY TOlJHOCTh H3MepeHUH MarHHTHOrO nonH BMeC· 

Te C 3$$eKTaMU ero HeCTa6HnhHOCTH BO BpeMeHH COCTaB

nHeT !:J.H I H = 1.10-3
, To H3 cpaaneHuH c owu6Koii (!:J.P /Ph · 

OT MHOrOKpaTHOrO KynOHOBCKOrO pacceHHHH cne.D;yeT, 'ITO 

yqeT qneHa !:J.H/H B $opMyne /4/ neo6XO.D;HM. 

llpH o6pa60TKe TpeKOBOH HH$OpMaUHH C MarHHTHhiX 

HCKpOBhiX cneKTpOMeTpOB ,Il;OJI)f(eH 6biTh Y'ITeH. TaK)f(e .D;peii$ 

rrepBHlJHhiX 3neKTpOHOB B cne,D;aX lJaCTIIU B CKpemeHHhiX 

3neKTpnqecKo·M H MarHHTHOM nonHx - ExB ·3$$eKT; E -
HaiipH)f(eHHOCTh OlJH{UaiO{Uero nonH H ITOnH BhiCOKOBOJlbTHO· 
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ro HMnynLca; B -. HH,D;YI<UHJI MarHHTHoro llOJIJI. /B Mar

HHTHLIX . cnei<TpOMeTpax Ha CTPHMepHLIX. I<aMepax 3TOT 

::Jiblbei<T npai<TH'IeCI<H oTcyTcTayeT, Tal< .I<ai< B 3THx ycTa

HOBI<ax E H B o6LI'IHO napanneni.HLI/. 

- Hccne,D;oaaHHH ExB - ::Jiblbei<Ta/15/ noi<a3anH cne,D;yiO~Hii 
pe3y.riLTaT. ~n11 HCI<poaoii I<aMepLI, uanonueuuoii renHeM,. 

npu o'IH~arorueM none 315 B/cM, 3a,D;epmi<e HMnynLca · 

0,26 MI<Cei<, ,D;aaneHHH ra3a 760 Top, aenH'IHHe M·arHHTHoro 

non11 13 I<rc, aMnnuTy,D;e ::Jnei<TPH'Ieci<oro HMnynLca 13 I<B 

BeJIH'IHHa CMe~eHHJI HCI<p 3a C'leT ExB - 3$4Jei<Ta COCTa

BHJia •1,3 - 2,5 MM. PaC'IeTLI CMe~eHHJI HCI<p Bcne.zi;CTBHC 

ExB - ::Jiblbei<Ta no npu6numeuuo:H 4JopMyne, npuae,D;euuo:H 

a pa6oTe 1141, .naroT ,nn11 3THX ycnoau:H aenuquuy cM:e~eHHH 
0,7 MM, TO eCTL ·OTJIU'IaiOTCH OT 3I<CnepUMCHTaJILHLIX 
,naHHLIX 6onee, 'ICM B ,ll;Ba pa3a. . 

ABTOPLI UCCJIC,D;OBaHUH/16/ noi<a3aJIU, 'ITO npu pacqeTe 

CMe~eHUH Tpei<a B pe3yJILTaTe ExB - 34J4Jei<Ta Heo6XO,D;UMO 

nOJih30BaTLCH 4JopMyno:ii/17/: 

- E t 
X=- 2 2' 

B l+v/cu 
/5/ 

I v , cei< - cpe,nHHH qacToTa B3aHMo,D;eiicTBUH 3JICI<Tpoua:· 

c aToMaMH ra3a, cu .-: qacToTa JiapMopa, t - apeMH ,npeiitfla 
3neiapouo·a;. · 

H3 cne,D;yro~eii Ta6nuuLr BU,D;Ho, qTo 3I<cnepuMeHTaJILHLie 

H TeopeTH'ICCI<Ue pe3yJILTaTLI XOpOillO cornacyiOTCH MC)K,ll;Y 

co6o:H. 

6: 

HanonaaTellb 
ltBN8PI>I0 1161 
ycnoaaa onlbiTB 

90'1. Ne1 + 10'1. He 

p - 760 TOp 

. E - 3115 8/CM 

B • IS Jd'c 

Ta&tua 1 

· 3Jtcnapaa.ceaTam.aoe· Hlbl'lBcneuoe 
J ,NitCelt 3Ba'l8BB8 CN81118BB.. no +OpN)'na 

0,24 

0,315 

0,415 

O,M 

2 T, NN (IS) 3BB'l8BB8 
ca.camaalra 

2 x; "'"' 
3,8-8,315 4,9 

-
6,315-.8,1 7,1 

7,6-9,6 9,2 

8,9-11,4 10,2 

. ! 

I· 

r. 
i 

-r 

CMe~euue Tpei<a a ~I<pe~·{muLix ::Jnei<Tpu•ieci<oM 11 Mar·

HUTHOM nOJIHX U3y'laJIOCL Tai<me af1 B_(yCJIOBUH :n(cnepUMCH

Ta 6LinH CJIC,D;YIOJUUMH: 3a3op Me,K,D;y 3JICI<Tpo,naMU UCI<POBOH 

I<aMepLI COCTaBJIHJI 8 MM, BCJIU'IHHa MarHUTHOrO nonH -
15,7 I<rc, I<aMepa 6Lmauarionueua ueou-renueao:H cMecLro. 

Pe3yJILTaTLI 3THX uccne.noaauu:H · npHBe,D;eHLI ua puc. I, r,D;e 

BC_JIU'IHHa CMe~eHUH ,ll;aHa B ·3aBUCUMOCTU OT BpeMCHU 

3a,nepmi<H UMnyJILCa T3 U BCJIU'IUHLI O'IU~aiOIUero nonH. 
H3 pucyui<a cne,D;yeT, 'ITO pe3ynLTaTLI 3I<cnepuMeHTa xopomo 

OnUCLIBaiOTCH I<pHBhiMU, BLI'IHCJICHHLIMU no 4JopMyJie /5/. 

81 " I iW I A I I 

fJ, HKCeK 

Puc. 1. CMe~euue uci<poaoro pa3pH,D;a OT Tpaei<Topuu 
qacTHUhl !J 3aBUCUMOCTU OT apeMCHH 3a,D;epmi<U BhiCOI<O· 
BOJibTHOrO UMnyJILCa npu pa3JIUt{HLIX O'IU~aiO~UX nOJIHX. 

3.D;CCh YMCCTHO OTMCTUTL ,ll;BOHI<YIO pOJih MarHUTHOrO 

nOJIH B. CBH3H C ero BJIUHHUCM Ha TO'IHOCTL H3MCpCHHH 

HMTIYJILCOB U I<OOp,D;UHaT 'laCTUU. ECJIU OTIUCaHHLIH BLiillC 

ExB - ::JibibeKT yxy_n:maeT TOt{HOCTL U3Mepenu:H, TO yMenL-
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rneHHe B MarHHTHOM none K03l}JqJHU:HeiiTa .IJ:Hl}Jl}Jy3HH _3neKTpo· 

HOB nepBHqHOH HOHH3aUHH cnoco6CTByeT yny~rneHHID Toq· 

HOCTH H3MepeHHH Bcne,nCTBHe yMeHbllieHHH TOn~HHhl TpeKa. 

3ToT aonpoc 6hm Hccne.noaau a /19/ a onhiTax co cTpHMep

HhiMH KaMepaMH. ,lJ;aHHbie 3THX HCCne,noBaHHH npHBe,neHhl 

B Ta6nHU:e 2, r,ne a - cpe,nHeKaa,npaTHqHbie OTKnOHeHHH 

CTpHMeTpOB OT TpaeKTOpHH qaCTHU:hi ,nnH. pa3nHqHbiX BenH

qHH MarHHTHOrO ITOnH H BpeMeH 3a,nep)I{KH BbiCOKOBOnhTHOrO 

HMnynhCa. 

MarHHTHoe 

.none B, Kfc 

BJPeMH sa-
JJ. )KKH 

a,MM 

--- -

0,35 

1,2 

0,37 

!a6nHu:a 2 

3,2 6 10 

2,6 1,2 1,2 1,2 1,7 2,6 

0,55 0,28 0,25 0,:.:! 0,22 0,27 

113 nt6nHU:hi BH,IJ;HO, qTO npH BO 3 pacTaHHH BenHqHHhl 

MarHHTHOrO nonH OT 0,35 .IJ:O 10 Ktc TOnJ.l1HHa ·TpeKa 

yMeHhrnae_TcH npHMepuo a ,naa pa3a. AaTopb/191 nonaraioT, 

qTO 3TOT 3l}Jl}JeKT 6y,neT HMeTh MeCTO H ,nnH HCKpOBhiX KaMep. 

.IJ:pyrHM cne,nCTBHeM yMeHbllieHHH K03l}Jl}JHU:HeHTa ,nH!}Jl}Jy-. . 

3HH nepaHqlJbiX 3neKTpOHOB B MarHHTHOM none HBnHeTCH 

yaenHqeHHe apeMeHH naMHTH KaMep. 3TO HBneHHe 6blnO 

OTMeqeHO B /3/ H KOnHqeCTBeHHO H3yqeHO a/18/.CoOTBeT· 

CTBYIDIUHe pe3ynhT8Thl OTpa)l{eHhi Ha pHC. 2, H3 KOTOporO 

BH,IJ;HO, qTo ITpH B03paCT8HHH MarHHTHOrO ITOnH OT HynH .0:0 

15 Krc apeMH naMHTH HCKpOBOH KaMephl yaenHqHBaeTCH 

npHMepHO B 3 pa3a. . 

Bonpoc o BJIHHHHH MarHHTHoro jf/lj'·H Ha 3l}Jl}Je:KTHBHOCTh 

perHCTpaUHH KaMep 6hln H3yqelJ B a) • 11ccne,nOB8HHH 6biJIH 

ocyiUeCTBJieHhl C HCKpOBOH KaMepoft C Me)l{3neKTpO.IJ:HbiMH 

3a3opaMH 5 MM, HanonHeHHOH HeOHOM npH ,naaneHHH 800Top. 

113 pe3ynhTa TOB, npe,ncTaaneHHhiX Ha PI_IC. 3, cne,nyeT, 

qTo MarHHTHOe none B 3lJaqHTenhHOH CTeneHH ya_enHqHaaeT 

8 
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0 S- 10· 15 
8, K10yCC 

PHc. 2. 3aBHCHMOCTh apeMeHH naMHTH HCKpoaoro npoMe
)I{YTKa OT aenHqHlJhi MarHHTHOrO ITOJIH. /BenHt.i:.HHa oqH· 

~aro~ero nonH 62,5 a/eM/. · · ' 
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Puc. 3. 3dJdJeKTHBHOCT~ HCKpOBOH KaMepbi B :\aBHCHMOCTH 
OT BpCMCHH 3a,nep)I(KH ,nn.R pa3nH'IHbiX O'IHI.I.lalOI.I.lHX Hanp.R
)I(CHHH. CnnOIDHbiC nHHHH COOTBCTCTBYIOT MarHHTHOMY nonro 
8 Kraycc, nyHKTHpHbiC - nony'ICHbl B OTCYTCTBHe MarHHT
HOro nonH. 
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3dJ!IJeKTHBHOCTb perucTpa~uu 'laCTH~. KaK u .nnH apeMeuu 
naMHTH, .OCHOBHaH npH'IHHa y~enH'ICHHH 3dJdJeKTHBHOCT~ pe
rHCTpa~UH 'laCTH~ 3aKnrolJaCTCH B ,neHCTBHH MarHHTHOrO 
nonH ua K03dJ!IJu~ueuT .nu!IJ!IJY3HH 3neKTpouoa. Ananoruquoro 
BnHHHHH MarHHTHOrO non.SI MO)I(HO O)I(H,naTb Ha BpeMH naMHTH 

H 3dJdJeKTHBHOCTb CTpHMepuoit KaMepbl, O,nHaKO B .H~CTOHI.I.lCC 
BpeMH 3KcnepuMeuuanLHhie .nauHLie no 3TOMY. ponpocy 
OTCYTCTBYIOT. 

' ~U3UKo-mexnu~ecKuexapaKmepucmuKu 
MU21fUmHblX cneKmpoMempoe 

B uacTOHI.I.lee apeMH a·:~pn.ne na6opa'ropui-i paJnHlJHhiX 
cTpau nMeeT·c.~~· ~enLiii· pH.n • .n"ei-icTnyiol.l.lnx ManiHTHLix cncKi

poMeTpoa. B npHBO,nUMOH HH)I(C Ta6nuu.e ,naHbl OCIIOBHblt! 
HX xapaKTCpHCTHKH. TaM ')l(e ,nallbl CBC,nCHHH H 0 CIICKTpo

MeTpax, BBO,nHMbiX B ,neHCTBHe. B BepxneH lfaCTH Ta6nHU.bl 
npuae_.nenbi OCHOBHbJe:. xapaKTCpHCTHKH MarnHTIIbiX CIICKT
pOMCTpOB'.C HCKpOBbiMH KaMepaMH,· B. IIH)I(IICH:- ··co CTpu

MepHbiMH /.nannLie a Ta6nuu.e pacnono)I(CHLI B xpolwnornlfec
KOM IIOpH,nKe. B COOTBCTCTBHH C nepBOH ny6nuKau.uei-i/ • 

lJOMHMO cneKTpOMCTpOB, npHBC.i\CHIIbiX B Ta6nu~e, OT
MCTHM. .'raK)I(e. paJpa6aTLIBaeMLIH a 0115111 · MarnnTHLIH 

cneKTpOM7T.P/ Ha · .. ~TpHMCpHOH KaMepe C )I(H,LJ.KOBO,LI.OpO,LJ.HO~ 
MHillCHblO. 

4 
• 3Ta yc.TaHOBKa nepCIICKTHBHa TCM,- 'ITO B HCH 

paJ.n.eneuue qacTuu. no MaccaM 6y.n.eT ocyl.l.leCTBnHTbCH 
nocpe,nCTBOM H3MepCHHH nepBHlfiiOH HOHH3aQHH, npOHJBO
,nUMOH qacTnu.aMu a raJe cTpn_Mepnoii KaMepLJ. Ha nuonnoM 
ny'IKe· cunxpou.nKnoTpona OIU111 ycnemno ucnonLJyeTc.SI 
CTpHMepHbiH 1 ·cneKTpOMCTp/42/, C ,nOMOI.I.lhlO KOTopo.ro ocy

l.l.lCCTBn.SieTC.SI mupoKa.SI nporpaMM:a uccne.n.oaanuii no uJy- ,. 
'ICHiflO B3aHMO;!I.~HCTBH.SI nUOHOB C renneM. 3:ra ycTaHOBKa 
COCTOHT u·J .LJ.BYX CTPHMCpHbiX KaMep, o,nna H3 KOTOpbJX 
pacnono)l(eua B MarnHTHOM none u cny)I(HT .n.nn onpe.n.eneuun 
HMnynbCa nepBH'IHhiX nHOHOB; BTopa.SI KaMepa, HanonHCHHa.SI 
renneM ·.n.o BhlCoKoro .n.aaneuun /5-6 aTM/, ucnonLJyeTC.SI 
.n.nn perucTpa~uu aKTOB pacce.SIHHH nuouoa na renuu. 

11MCCTC.SI TaK)I(C PH.LJ. C0061.1.lCHHH 0 npoeKTaX COJ,LJ.aHU.SI 
cneKTpOMCTpOB f 67-J2/ Ha HCKpOBbiX II CTpHMCpHbiX Ka-
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Mepax .IJ;JUI Hccne.n;oaaHHH Ha yci<opHTene 200 r:m B Bara
BHH /CillA/. B ttaCTHOCTH, OTMCTHM npe.IJ;.TIO>KCHHC no coopy· 
>KeHHro ruraHTCI<oro cTpHMepaoro cnei<TpoMeTpal67lc o6t.e
MoM I<aMepLI 4 X 1,5 X 12 M3, aTai<>Ke npoei<TC03,1J;aHH.H: 
15-MeTpoaoro HCI<poaoro cnei<TPOMeTpa 1681. · · .· . . 

4>u3u~eclwe uccAeCJoeaHUJl na MaznumHbtX 
cne KmpoMempax 

B nocne.n;uue ro,n;LI MarHHTHLie cnei<TpoMeTpLI wupoi<o 
HCllO.TIL3YIOTC.H: B <iJH3HtteCI<HX 3I<CnepHMCIITaX .IJ;II.H HCC.Tie,n;o· 
BaHH.II . npo~e'ccoB ... B3aHMO,!I;CHCTBH.H: . H . pacna.n;oB ttaCTH~. 

; :SonLwoe I<onutiecTao BLtno.rmeHHLIX uccne.n;oaaauii nocag
~eHo 1T 

7 p ·BlaH~O.IJ;~HCTBHIO npH BLICOI<HX 3HeprH.H:X / 43-55 /. 

Tai<, a pa6oTe 431 uccne.n;oaancg pacna.n; TJ ·MeJoaoa, 
o6pa3oaaHHLIX a peai<~lfH 11- p-+TJ n • UenLIO 3I<cne·puMeHTa 
6LIIIa npoaepi<a cnpaae,IJ;.TIHBOCTH C ·HHBapHaHTHOCTH B npo· 
neccax, He · ai<nrottarowux cna6Lre B3aHMo.n;eiicTBHJI, nyTeM 
Ha6nro.n;eHH.H: :iap.11.n;oaoii acHMMeTpHu3rr r pacna.n;a TJ ·Me 30HOB. 
AuanH3 3I<cnepuMeHTa.TILHLix· peJyiiLTa·ToB noi<aJan, ttTo 

. . . 0 . 

8 'pacna.D;C7] -+17+17-17 · C ·HHBapHaHTHOCTL He HapyiuaeTCJI . 

B pa6~Tax /56,57/ coo6waroTc.H: pe3ynLTaTLI no ueyn· . . 
pyrHM B3aHMO,IJ;CHCTBH.H:M OTpH~a TC.TILHLIX llHOHOB C, JI,IJ;paMH. 
D ttacTHociu, ·uccne.n;oaaaiie/57/ noca.H:weao I<orepeHTHOMY 

· pO)K.IJ;CHHIO nHOHOB llHOHaMH Ha pa3IIH'IHLIX g,n;pax /Be, C. , 
AI,· Si , 1i , Cu , Ag, Ta, Ph/. ITony'leiiHLie yrnoBLte . . + 
pacnpe.QeneHH.H: H nonHLie cetteHH.Hnpo~eccoa rr-A:+rr-rr-rr A 
H rr-:':A:+ rr :...,.-rr-rr+rr+A XOPOWO OllHCLIBaiOTCJI. onTHttCCI<OH 
Mo.QenLto; 

. B /58,59/ npuae.n;eHLI peJyiiLTaTLt uccne.n;oaaHHii ·3apg
.n;oao·o6MeHHOii peai<~HH K-p -+ fCln npH HMnynLcax,,K --Me-
30HOB 5,7, 9,5 H 12 r3B/c. 06aapy>KeHO, .ttTO .IJ;H~epeH· 
~HaiiLHLie ·ce'leHH.H 3TOH peai<~HH cornacyro-rcn c npe.n;cKa-
3aHHJIMH Teopuu noJ;Irocoa Pe.n;>Ke. 

Hccne.n;oaaHHJI 16 o/ no H3ytteHHIO npo~ecca . pacna.n;a 
KI..-+ iT+11-e+e- npoae.n;eHLI Ha pytti<e Kl.. ~Me30HOB c HM· 
nynLCOM 0,5 r3B/c. 3I<cnepHMeHT npe.n;npHH.IIT C I{C.TILIO 
nony'leHH.H: HH«l!opMa~uu o «l!opM«l!ai<Tope K ·Me3oHa. ITonyttea-

15 
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Ha.!l B OnhiTe ~ BepXH.!I.!I rpaHHUa OTHOCHTenhHOH BepO.!ITHOCTH 
pacna,na K't_, .... 11+11- e +e- COCTaBn.!leT 3xlo-5 •. 

3KcnepHMeHThl no H3ylJeHHIO peaKUHH'pp -+ lin npH 
5,6,7,9 r3B/

2
c onncaHhi B/61/. B o6nacTH nepe,naq O<t< 

< 0,8 (r3B/c) nncbciJepenunanLHLie ceqenn.11 3Toro npouecca 
xopowo onncLIBaiOTC.!I KorepenTnoH: Mo,nenLIO ~ liaH:epca n 
Jlnra. 

~ I I 

B onhiTax, H3no)f(eHHhiX B UHKne nccne,noBa~nH: ' 62 ,, no-
nyqenhl cne,nyiOrune Bepxnne rpaHHUhi OTHOCHTenhHhiX Be
po.!ITHOCTeii q~pe3Bhi'laiino pe,nKHX p~cna,noB: R ( 11:; e + + 
+ve +e.+ +e-)~ ~ 3Ax10-~R(p+-+e++y) S. 2,9xl0 H 
R (p+-+ e+ +e++e-)_5 6,2xl0- • IlepBhiH pe3ynLTaT npnBo,nHT 
K ~BbiBO,ny 06 OTCYTCTBHH 6-ciJepMHOHHOrO HnH aHoManbHOrO 
4-nenTOIIH_OrO B3aHMO,neHCTBH.!I, ,nBa cne,nyiOIUHe no,nTBep)f(
,naiOT 3aKoH coxpaneHH.!I nenTonnoro 3ap.11,na. 

Ilpoueccbl 3neKTpOp0)f(_neHH.!I CHnbHOB3aHMO,neHCTByiO
IUHX qacTHU na npoTonax nccne,noBaHbi B /63/ npn 3Heprnn 
7,2 r3B/c. Ilony'leHbl CBe,neHH.!I 06 HHKni03HBHhiX cneKTpax 
OTpHtiaTenhHbiX nHOHOB, a TaK)f(e 0 pO)f(,neHHH pe30HaHCOB 

~ + . 
~++ np 0 BpeaKUHH ep-oep1111: 

B pa6oTe /74/ nccne,noBano cboTopo)f(,neHHe 3neKTpon
no~3HTPOHHhiX nap H TpHnneTOB /napa C 3neKTpOHOM OT,nalJH/ 
B none .11,npa H aTOMHbiX 3neKTponoB neoua. CpaBHHBa.!l 
3KCnepHMeHTanbHhie ,naHHbie C ciJopMynaMH KBaHTOBOH 3neKT
po,nHHaMHKH, nony'leHHbiMH~B 6opHOBCKOM npH6nH)f(eHHH, aa
To"pbl o6uapy)f(Hnn, 'ITO B o6nacTH 6onhwnx nepe,naq HMnynbca 
Heo6xo,nHMO y'lHTbiBa Tb y e - B3aHMo,neiicTBHe H o6MeHHhie 

3cPcPeKTbl. · 
~OTOpO)f(_nenHIO pe30HaHCOB CHnbHOB3aHMO,nencrayiO

IUHX lJaCTHU nOCB.!IIUeHbl HCCne,noBaHH.!I / 75 •76 /. B 3THX 3K
cnepHMeHTaX nonyqenhl cae,neHH.!I o nonepelJHhiX ceqeHH.!IX 
n yrnoBhiX pacnpe,neneHH.!IX ~ o6pa3oBaHH.!I na npoTonax p0 

, 

w-H cp -Me30HOB npu 3HeprHH raMMa-KBaJITOB 16 r3B. 
IlepequcneHHbie 3KCnepHMeHTbl CBH,neTenbCTBYIOT 0 TOM, 

'ITO Ma·rHHTHble cneKTpOMeTpbl B HaCTO.!IIUee BpeM.!I .!IBn.!I
IOTC.!I BeCbMa 3cPcPeKTHBHbiM HHCTpyMeHTOM ,nn.!l HCCne,noBa-. 
nuH: B o6nacTH cPH3HKH BbiCOKHX 3HepruH:. Knacc 3a,naq, 
peruaeMbiX C nOMOIUbiO MarHHTHbiX cneKTpOMeTpOB lJaCTHU, 
uenpepbiBHO pacwup.!IeTc.!l. 

ABTOp . 6naro,napeu A.A. T.11nKIIHY, A.~.IIHcapeBy, 
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