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l, BaeaeHHe 

J.1ccne.OOB8HHSI 38XB8Ta OTpHUBTenbHbiX MIOOHOB 38 IIOCne.OHHe rO,Obl CTBnH 

Bee qame rrocaHmaTbCSI $H3HKe rrpouecca ~ --~axaaTa Ha S!,ope. CBSI3aHo aTo, 

BHUHMO, C TeM, qTo IIOIIbiTKH OIIpe,oeneHHSI KOHCTBHT cna6oro B38HMO.Oei!CTBHSI 

( tWIIpHMep, BenHqHHbl HaBe,oeHHOro IICeB,OOCKBn!!pHOro B38HMO.Oei!CTBHS!) HBTOnK

iiynHCb H8 He,OOCT8TQqHy10 8,09KB8THOCTb CyiUeCTBYIOIUHX 1IpH6moKeHHbJX IIpHe-

MOB yqeTa Bni!SIHHSI S!,Opa, ero CTpyKTypbl II T,,o, Ha IIpouecc ~ -38XB8T8, 

noaTOMY .OnSI IIpOBepKII IIpHrO.OHOCTH pa3nHqHblX MO.Oenei! K OIIHCBHHIO 

IL -38XB8T8 IIOnaraeTCSI 1 qTQ BenHqHHbl KOHCT8HT IIpHHSITOrO BapHBHTa cna-

6oro B3811MO,Oei!CTBIISI 113BeCTHbl, H paCCqHT8HHbie xapaKTepi!CTIIKII 38XB8T8 

cpaBHIIBBIOTCSI c aKcrrepHMeHTOM BbJSICHHnocb1 HarrpHMep, qTo BhJqHcneHHSI non

Hoi! BepOS!THOCTH 38XB8T8 IIO O,OHQqaCTHqHoil Mo,oenH o6onoqeK (T,e, 6e3 yqeTB 

CHnbHoro B38HMO.Oei!CTBHSI HyKnOHOB B S!.Ope) .OBIOT 3HaqeHIIS1
0 

IIpHMepHO B.OBOe 

Ill 
IIpeBbllllBIOIUHe 9KCIIepHMeHTBnhHbJe , 3TH pacqeTbi 1 8 T8K>Ke pe3ynbT8Tbl 

IV _ 
pa6oTbi IIOK83biB810T 0 qTQ CKOpOCTb 1L -38XB8T8 CyiUeCTBeHHO 38BIICIIT OT 

OCT8TOqHoro B38HMO,oei!CTBIISI HyKnOHOB B SI,ope, 

HaH6onee rrocneaoBaTenbHO yqecTb aTo B3BI!Moaei!cTBI!e MOlKHO, rro-BH.OH

/3/ 
MOMy, C IIOMOIUbiO p83BHTbiX M11rnanoM MeTO,OOB TeOpHH KOHeqHblX ,$epMH-

-CHCTeM, TeopeTHqecKaSI oueHKa rronHoi! BepoSITHOCTII 38XBaTa rrpH Hcrronb30-

BaHHH YK838HHbiX MeTO.OOB yMeHblllaeTCSI IIpllMepHO B.OBOe II CornacyeTCSI C 
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/4,7/ 
SKCnepHMeHT811bHhiMH 3HS'IeHH!IMH j 'IHCnOBble pSC'Il!Tbl npoeeaeHbl UpHMep-

.. 18/ 
HO JUI51 30 CtpepH'Ii;IOIUIX wnep • EcTecTBeHHO OJKHllSTb, 'ITO napuHanbHhie eepo-

!!THOCTH 38XB8TS. f5yllyT ewe 6onee pe3KO 38BHCeTb (IT npHHHM89MOf'O lli1SI pSC'Ill-

1·oB cnoco6a nose)leHH!I HYKI10HOB !illpa. Tax, HanpHMep, sxcnepuMeHTanbHoe 

11· 
B H8 llB8 HH>KHHX COCTO-onpelleneHRe eepO!!THOCTH 38XBST8 MIOOHS SlllpOM 

HHHSI l1 Be MOJKeT UOMO'Ib npOBef>HTb, ocymecTBn!leTCH UH npennonaraeMaSI 

HHBepcHSI nopS!llKa cnelloBaHHSI ypoeHelt ll Be , BhiTeKaJOmero !I a npocTolt o6o-

/8,9/ 
UO'Ie'IHOlt MOOenH , 

8 CBSI3H C 9THM npeOCTSBnS!eT HHTepec R3MepHTb 01151 WHpOXOf'O Kpyra 

S!Oep napUH811bHhl9 BepOHTHOCTH 38XB8T8 MIOOHS, B '18CTHOCTH, H8 CBSI38HHble 

cocTOSIHHSI S!llpa-npoayxTa ( T,e. 6ea nocneayiOmero ucnycxaHHH HyKnoHoB), TeM 

6onee1 'ITO llUSI cpaBHeHHSI 9KCnepHMeHT8UbHbiX 08HHhiX C TeopHelt B pS!lle cny-
. /~ 

qaeB MOJKHO HCIIOUb30B8Th npoMeJKyTO'IHbl9 peayubT8Thl pSC'I~TOB pa60Tbl o 

Uenh!O HSCTOS!llief'O 9KCUepHMeHT8 HBUSIUOCh H3MepeHRe OTHOCHTenbHOlt BepOS!T

HOCTH peaKUHH : Fl( 1'-, II ) ~! lf1l 1 T,e. llOUH 38XB8TOB MIOOH8 HS 

COCTOSIHHSI 
58 Mn , neJKaruHe HHJKe nopora HCIIYCKaHRH HYKUOHOB R llPYf'HX 

'ISCTHU. 

2. nocTaHoexa axcnepHMeHTa 

llnS! H3MepeHRSI BepOSITHOCTH p. -.38XB8T8 H8 HOpe ~~,. 6ea nocneny10-

mero HCIIYCKSHHH HYKUOHOB 6bin Bh!OpaH SIOepKO-XHMH'IeCKHli MeTOO, T.e. XH

MH'!ec'Koe BbiOeneHHe H Ha6nJOOeHRe p80H08XTHBHOI'O KOHe'IHOI'O S!Opa( B 08HHOM 

cnyqae Se Mn ) , B OTUH'!He OT HSH6onee 'ISCTO ynoTpe6n!leMblX MeTOOOB ae

TeKTHpOBSHHSI. Bbin9TSIOWHX BO epeMSI pealtURH 'ISCTHU ( HepenKO OCTSBUSIIOIIIRX 

COMHeHHSI B IIOUHOTe perHCTpSUHH '!SCTHU H3-.38 p83UII'IHOH 'IYBCTBHTenbHOCTH 

annapaTypb! K pa3nH'IHOI'O COpTa '!aCTHUaM)/ SlllepHO-XHMH'IeCKHA M9TOll0 OCHO

BaHHbllt Ha pei'HCTpaUHH KOHe'IHOI'O lilllpa-npoOyKTa, aaeT B03MOlKBOCTb HSllelK-

HO:r'O BhiUeneHHSI onpeneneHHOI'O Kallalla peaKUHH, 

OrpaHH'IeHHe MeTOlla COCTOHT B TOM, 'ITO He BCSIKOe Hllpo-MHllieHb ll89T 

IIOllXOOS!lliHe ( T,e, pallHOSKTHBHbi.e H C UpHeMneMbiM BpeMeHeM lKR3HH) UpollyK

Tbl peaKUHH. EcTeCTBeHHO, aTOT MeTOll B TaKO!! IIOCTSHOBKe He MOll!eT llaTb Hll

tPOPMSUHH 0 KHHeMaTHKe npouecca H 0 COCTaBe BbineTeBWHX '!aCTRU, II03BOUSIII 

TO'IHO onpelleUHTh TOUhKO CyMMapHOe H3MeHeHH9 MaCChi H aap!!lla SI!lpa MHWeRH, 
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BeposrTHOCTb W -onpelleneHHoro KaHana /l -.38XBaTa, UpHBOllSI-

wero K o6pa30BaHHIO Slllpa B COCTOHHHHX C 9Heprue!! B036YJKlleHH51
0 

MeHbllie 

H8HMeHbWe!! aHeprHH CBSI3H HYKUOHOB, Jle!!TpOHOB H llpy:r'HX 'ISCTHU ( T,e.OTHOCHTenb-

HaSI eepoHTHOCTh peaxuHu
51 

Fe ( /l- , v ) B Ha!lreM cnyqae) 6ylleT pasKa: 

rAe 

w ~ A 

N,_ (1- ,-.\~-

58 
A -aKTHBHOCTh KOHe'IHOI'O Hllpa ( Mn), OTHeceHHaH K KOHUY o6-

11Y'I9HHS11 

N p. -'!Reno /l- -Meaouos, aaxsaThiBSIOlliHXC!I SlllpaMH MHweHI! 
58 

Fe ) s ellHHHuy speMeHH, 

,\ -nocTO!IHHa!l pacnalla H3MepS!eMoro pallHOaKTHBHoro !!llpa ( 58 Mn), 
~ -llUHTenhHOCTb o6ny'leHHSI, 

PaaH UpOCTOTbl tPOpMyna BbiUHCaHa !11111 TOI'O CUy'laSI, KOI'OS HHTeHCHBHOCTb 

ITY'!Ka Me30HOB BO BpeMfl o6ny'leHH51 OCTaeTCSI IIOCTOHHHO!!. Y'!eT H3MeHeHHSI 

/lot HHTeHCHBHOCTH MOJKeT 6b!Th npoBelleH H3BeCTHh!MH MeTonaMH( CM.,KanpHMep ), 

CxeMa onbrTa, npoBOllHBruerocSI Ha MeaonnoM KaHane CHKxpounKnoTpoKa 
Ill/ n.Rn OHHI1 ' nao6palKeHa Ha pnc.l. ny'IOK p. -Me30HOB C HMUynhCO!.I 

150 Mss/c llpOXOllHU '!epe3 C'IHT'IHKH ] H 2, COBIIallaJOwHe HMIIynhChl KOTOpbJX 

f 
14 

i 

I ~ 
3 2 

~~ 
-

3 
PHc,l, CxeMa OIIhiTa, C'!eT"HKH 1 n 2 HMeJOT 100 x 100 x 10 MM ; c'leT'IHK 

3 - 00 X 90 X 0,4 MM3; C'leT'IHK 4 - 200 X 200 X 6 MM3, ell - tPglnbTp 

( yrnepoll), M - MHWeHb 0 paaMepbl YIISKOBKH 70 X 70 X 30 MM , 
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pei'HCTpHpOBBRHCb KBK MOHHTOpHpy!OUIHe0 3aTeM ll0liTOpM8lKHB8RCli B cjlHnbTpe, 

npOXOliHR C'leT'l1!:K 3 H nona.nan Ha MHUieHbo C'leT'lHK 4 ueo6XOliHM liRli HCKRIO

qeHHli Me30HOB1 He OCTBHOBHBUIHXCli B MRWeHHo MHWeHbiO CRYlKHRO 'lHCTOe Me-

T8RRH'leCKOe JKeneao B cjlopMe nopowKa, noMeweuuoro B nonHaTHneuoB&IA naKeT 

H neuononHeTHponoB&Ii! KOHTei!uep. Bee JKeneaa cocTaBnHn OKano 200 r, see 

ynaKOBKH - OKORO 3 I'o 

rne 

lfHeno ~~- -Meaouos, aaxsaT&IBaJOWHXeH HnpaMH M Fe 

N •N(l-
1' 0 

11~o6M.) 1 

II 0 

Ase -A 4 
Fe 

Aae,.. 

, pasuo: 

N 
0 

- 'lHeno oeTaHOBOK, T.e. 'lHeno eoananeHHi! ( 12) 3 4,perHcTpH

pyeMoe B0 BpeMH o6ny'leHHII 1 

II 06MI~ 11
0 

- 'lHena OeTaHOBOK 6e3 MHWeHH H C MHWSHbiO, COOTBSTCTBeHHO, 

HOpMHpOB8HHbie H8 OllHH OTe'leT MOHHTOpa i OHH onpenenHnHeb 

nepe.n H8'18ROM KBlKliOI'O eeaHCB pa60Tbl yeKOpHTenH. 

s /12/. 
a - npoueHTHoe coneplKanHe 

8 Fe B JKeneae ( a =91,66% ) • 

A 
58 

- nonHaH aepoHTHOeTb HeqeauoBeHHSI MJOOHa, uaxo.n11meroeH ua 

F• K -o6ono'lKe 58 Fe 

A d - aepoHTHoeTb pacnana eBSiaauuoro MIOOHa. 

TaKHM o6paaoM, nepB&Ii! MHOlKHTenb npeneTaBnHeT nonpaBKY, Y'lHTbiBBIOUIYJO 

Oe"t,BHOBKH B C'leT'lHK8 3 H cnyqai!Hbl8 COBll8lleHHII (\poMe TOI'Oo BBOilHRBCb 

·nonp8BK8 HB OCTBHOBKH B KOHTefiHepe MHWeHHi OHB COeT8BRIIR8 1%), noe

neliHHil Koa¢¢HuHeHT y'lHTbiBaeT B03MOlKHoeTh paenana Meaoua. BenH'IHHa 

A ee Fe 
, B006We I'OB0p11 1 OTRH'IaeTCII OT A Fe , aKcnepHMeHTanbHO onpe-

.nenSieMOfi llORHOif aepOSITHOCTH He'le3HOBeHI!li MIOOH8 llRli 8CTeCTBeHHOif c'MeeH 

HaoTonoa JKeneaa. OnuaKo, ecnH oueHHTb aTo paanH'IHe, nonbayHch naHHhlMII 

/12/ 
06 OTHOCHT80bHOif pacnpoCTp8H8HHOCTH H30TODOB JKene38 H npennon8I'8Sl 

Cllp8BennHBOCTb cpopMynbi npHM8KOBa AnSI H30TOllH'leCKOI'O acjlcjleKTB (eM, ... Ha

/13/ 
llpHMep ) 

1 
TO OK83biBaeTCH 0 'ITO ORO M8Hbl!1e 1%, noaTOMY Mbl nonaranH 

5 -H 14) A 111 = ( 48,6~0,3) • 10 eeK • BepoHTROCTb paena.na Me3oHa, CBSiaanHoro 
Fe 5 -1 

B aToMe JKeneaa, npHHHManaeb paauoi! A 4 =(4,48~0,07)•10 eeK • 3ro 

/15,16/ 
3HB'IeRHe llORY'IBeTCII npH ycpenHeRHH peaynbTBTOB pa60T H HellORb30-

-6 /17/ 
BBRHH AnSI cao6onuoro MJOOHa r "'(2,199~0,001)·10 eeK • 

6 

r 
. ,t;: 

i, 
~;\ 
,J:.i;l 
II!, 

' 

.. i "I li~,' 

.On11 no.nTBepJK.neHHH Toro, 'ITO 'IHcno N 0 nei!CTBHTenbHO pBBHO 'IHeny 

OCTBHOBOK MIOOHOB1 nepe.n HB'l8ROM K8JKliOI'O 9KenepHM8HT8 Mbl y6eJKnanHeb B 

uanH'lHH nnaro B eqeTe 12, (12)3 H (12)4 npH H3MeHeHHH aaneplKeK enruanos 

KBlKliOI'O eqeT'lHK81 H8DpHJKeHHit H8 cll3:Y H nopoi'OB liHeKpHMHH8UHH B aneMeH-

/JS~ 
TBX OT6opa exeM COBP.8li8HHi!(Henonb30B8nHeb CT8Hll8pTHble CXeMbl eoBna.neHHA .)0 

HaKnou acex nnaTo npH pa6o'IHX 3arpy3Kax ue npesblwan 1,0-1,5%, Ha STOM 

OeHOBBHHH Mbl e'lHT8nH1 'ITO a6CORIOTHOe 'lHCnO OeTSHOBOK B MHWeHH llft3Mepii-

8TCSI c TO'IHOCTbiO ue xyJKe 3%. 3arpy3Ka C'leT'lHKOB I H 2 H xapaKTepHeTHKH 

/19/ 
exeMbl COBll8Jl8HHi! 6binH TBKOBblo 'ITO IlpH paeTSilKKe Dy'IK8 ll0llp8BKH H8 

IlpOC'IeTbl B 38p8I'HCTpHpoB8HHOM 'IRene OCT8HOBOK eOCT8BRIIRH OKORO 3%, B 

H8WHX Ollb!TBX 'IHCna OTC'leTOB MOHHTOpa H OeTBHOBOK MIOOHOB 6binH B epen-

3 -1 
HSM paBHbJ COOTB8TCTBeHH01 8 ,10 H 8,10 ce·K o 

AKTHBHOCTb\ KOHe'lHOI'O IlpoJlyKTB peaKUHH O!lpenenSin8Cb C IIOMOWbiO 

cuHHTHnnHUHOHHoro y -crreKTpoMeTpa c KpHcTannoM NaJ( 11)70x70MM. Map-

raueu-56 HJlSHTHcjlHuHpoaancSI rro Z (xHMH'IecKoe BbiJlenenHe) H no A 

( aueprn>~ y -nany'leHHSI H nepnon rronypacrrana). Ha pHc,2 nao6paJKen yqac .... 

TOK y -cneKTpa C ~10TOIIHKOM RHHHH E ya845 KSB 0 CHSITOI'O B OJlHOM H3 Ollb!TOB; 

HHlKIISIII KpHBBII rrpencTaBnHeT ypoaeHb cjloHa cneKTpoMeTpa. He6onbWBll noc

TOHHuaH no6aBK8 K (houy 06'b>ICHSieTCH KOMllTOHOBCKHM cneKTpOM 6onee JKSCT-

KHX (H ropa3no 6onee cna6&IX, '18M y 845 Kaa) nHHHil 
51 M11 • CKopocTb 

C'li'Ta B cjlOTODIIK€ I!OCTIII'Bna ·400-600 HMnfMIIH qepe3 5-6 'l8COB llOCRe KOHil8 

o6ny'leHHSI, B K8)KIJOM OllbiTe H3MepeHHSI rrpoH3BOJlHnHcb 4-5 paa ,11a npoTli

)K8HIIII OKOnO IIBYX rrepHOI!OB rronypacnana, 3aMeTHM, 'ITO, KBK H enenOBBnO 

·s e 
OlKHI!BTb, KpoMe BKTHBHOCTH Mn; npyrHX BKTHBHOCTei! o6uapyJKeHO He 6binO, 

norrpaBKH Ha CXSMY pacrrana Bbl'IHCRSIRHCb 1 HCXOJlSI H3 cnenyiOWHX xa
/20/ 

pBKTepHCTHK : T i/zJ55 MHH, JlORSI KBBHTOB ! y =845 l{ 9B HB p8CII8Jl 

I') "'99%. 3¢<jJeKTHBHOCTb cjloTopei'HCTpBUHH )' -KBBHTOB C aHeprHei! 

845 KSB 6bin8 llpOBepeHa H3Mep8HHSIMH TO'IHO rrpot.amr6pOBBHHbiX HCTO'IHHKOB 

u Mo E y =835 K9B) H 6r,ma 113B8CTH8 C TO'IHOCTbiO OKORO 6% ( C yqeTOMo 

'ITO H3MepSIBWHeeSI HBMH HCTO'IHHKH H Mn OTDH'IBl!HCb OT TO'Ie'IHb!X), 

npouecc panHOXHMH'IeCKOii o6pa60TKH MHIIIeHH COCTOHR B cnenyiOUISM, 

06ny'ISHH811 MHllleHb p8CTBOplll!8Cb B 1000 Mn KOHUeH'rpHpOBBHHOi! CORSIHOA 

KHCl!OTbl B llpHCyTCTBHH HOCHT8l!SI Ha Mapraueu ( B ~Of! ME' K Mn 0 
4 

) , npa 

STOM Ilp8KTH'I8CKH BCe lKeneao nepeXOJlHRO B IIBYXD8l!81!'l'HOC' COCTOSIHHe. Oc-
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Pnc.2. Y'laCTOK raMMa-crreKTpa H30Tona 

H3 OIIbiTOB. 
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S8 Mn , Bblll9ni9HHOI'O B OllHOM 

·' '""'" l· 

HOBH8H M8CC8 91'0 ( • 70%) Bbl)lenHJl8Cb B BH)le KpHCT8JlJlOB rrpH OXJl8~JleHHH 

paCTBOpa npHM9pHO llO J5°C H Yll8JlHJl8Cb ~HJlbTpOB8HH9M '!epe3 CTeKJlHHHhlH 

~HJlbTP No2, B cjlnnbTpaTe ocTaarneecH Fe+2 OKHCJlHJlOCb llO Fe+s c no-

MOillbiO 830THOH KHCJlOTbi, nocne oxna~neHHH pacTBopa OKOH'I8T9JlbHOe yaaneHHe 

~ene38 ocyrneCTBJlHJlOCb nyTeM '!eTbipeXKpaTHOI'O 3KCTparllpOB8HIIH ll113TIIJlOBbiM 

3~HpoM ( o6rnn il o6'beM 3cjln pa cocTaBnHn 3500 Mn). B Ball Roil ~aae c noMOillbJO 

KOH H H
2 
0 

2 
oca~nancH Mapraaeu a Bl!lle MnO 2 • OcaaoK oTcjlHnbTpOBbi-

Banca H naa~llbl nepeoca~anca 6poMaToM K8JJHH 113 a30THOKncnoro pacTBopa. Ko

ue'!Hbii! OC8Jl0K Mn 0 2 HBHOCHJlCH HB Jli!CK qliiJlbTpOB8J1bHOli 6yMarH II BbiCYiliH

B8JlCH, nonHoe apeMH npoaeaeunH acex onepaunli cocTaan~no • 5 qacoB, 

no OKOH'IBHHH H3MepeHHH palli!OBKTIIBHOCTH 5e Mn onpeJleJlHJlCH XHMH

'!eCKHi! BhlXOJl MapraHua KOMIIJl9KCOMeTp1!'19CKHM THTpOBBHHeM C 3pHOXpOMOM 

'!epHbiM T B K8'!8CTBe IIHJlHK8TOpa. 0H COCT8BJ1HJ1 B cpeJlH8M 50%, To'!-

HOCTb orrpeaeneHHH XIIMII'18CKOI'O BbiXOJla B OTJl8J1bHOM OIIb!Te 6biJI8 2-3%, IIpH 

H8Jlii'IIIH CIICT8M8Til'I8CKOil Olli1!6KI! ( H3-38 npi!ME'CH MBpl'ilHUil B B8U18CTB9 MH

Ili8HII) OKOJ10 5-6% • 

3. Pe3yJlbTBTbi H3MepeHHli 11 o6cylKneHne 

Ebmo npoaeneao '!eTbipe ceaaca o6ny'leHIIH rro 6-8 •tacos KalK!lbii!; B 

•rpex II3 nux orrpeneminacb aepoHTHOCTb o'6paaoBaHHH 
58 

Mn , a '!eTaepTbii! 

cnylKI!Jl ~OHOBbiM, B 3TOM OIIbiTe ~IIJlbTp 6b!Jl yaanea: 1!3MepeHIIH rroKaaa

nu, '!TO Konn'!eCTBO 
51 Mn , ecnH 011 aoo6rne o6paaoabiBancH B MHili9HR, 

He 1Ip9Bbliii8Jl0 3% OT o6pa3yJOmel'OCH B Oll:>IT8X C ~IIJlbTpOM, 3Ta OU3HK8 

HBJlH9TCH BepXHeil rpaHHUeH B03MOlKHOI'O BKJl8!l8, o6yCJlOBJleHHOI'O rrpHMeCbiO 

rr -Me30HOB B rry'!Ke II tPOHOM B 3KCrrepiiMeHT8JlhHOM 3aJle, 

3TOT tPoHOBbiH 9KC11epHMeHT, 0JlH8KO, He MOlK9T !l8Tb OUeHKH !3KJl8Jl8 

B o6pa3oBaHIIe 

naoTonax se Fe 

se -
Mn OT peaKun:ll ( 1£- , 112 n ) II ( 1£ , II n ) Ha 

II 
51 

Fe , rrpncyTCTBYJOiliHX B MHilleHII, H peaKUHH 
58 Fe (n,p) 

H8 6b!CTpb!X Hei!TpOHaX, o6pa3yJOiliHXCH B ~HJlbTpe, npoaeneHHbl9 H8MH OUeH

KH IIOK838JlH 0 'ITO llpll CUMbiX He6narorrpHHTHbiX nonymeHHHX BKJl8Jlb, OT peaK-

58 ·• se 
UHi! Fe(~£-, 11 2 n ) H Fe ( D, p ) He rrpeBbllli810T 0,1-0,2%, T8K 'ITO llMH 

MOlKHO npeHe6pe'lbo fopa3no 6onee cymecTBeHHbiM oKa3biBaeTCH BKnan 0"" 

peaKUHH 
51 Fe ( IL-, 11 n ) : ecnu rrpiiHHTb nna aepo<~THOCTH IICIIYCKanua ou-

9 
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/21/ 
HOrO HeATpOHa 3HaqeHHe 0,416' , TO yKa3aHHhlH BKnau COCTaBHT OKOno 6% 

oT Ha6nrouaaweroc.R HaMH KonaqecTaa H~ 

58 PeaynbTaTbl OTUenbHhlX H3MepeHHH Bepo.RTHOCTH o6paaoBaHH.R ~ 

COCTaBnHnH 0,154; 0,174 H 0,173 rrpH CTaTHCTHqecKOH rrorpeWHOCTH OTU91lb

Horo aHa•!eHHH 6%; cpeuHee 3HaqeHHe paaHo 0,17. YqHThiBa.R BKnau oT peaK

nan 
57 

Fe ( p.- , 11 n ) , rronyl!HM, qTo aepoHTHocTb KaHana 18 Fe ( p.-; 11 ) pas-

Ha 

w - ,• 0,16 + 0,025. ,.,. 'y -

YKa3aHHa.R TOqHOCTb onpeueneHHH rrpHM9pHO llOpOBHY CKnaUhlBaeTC.R H3 CTa

THCTnqecKoro paa6poca peayni>TaTOa H CHCTeMaTHqecKoA norpewHocTH, oc

HoBHoft BKnau B KOTopyiD BHOCHT OWH6KH B XHMHqeCKOM BhlXOUe H ~9KTHB-

HOCTH perHCTpaUHH, 

nonyqeHHOe HaMH 3HaqeHHe W p. -,II 
/21/ 

MOlKeT 6biTb cpaaHeHo c peaynb-

TaTaMH pa60Tbl 0 B KOTOpoA Un.R OTHOCHTenbHOH BepOHTHOCTH 
Wn.,O 

HeATpOHOB rrpa p. - -aaxaaTe Ha .RApe 58 Fe 0 HCilyCKaHHH 
rrpHBOUHT-

CH 3HaqeHHe W n • 0= 0,49~0,018, LlnH CpaBHeHHH C HaWHM peaynbTaTOM 

3Ta UHippa UOillKHa 6b!Tb yMeHbWeHa, TaK KaK cneuyeT yqecTb BepO.RTHOCTb 

HCilyCKaHH.R aap.RJKeHHblX qaCTHU, 8Ta BepO.RTHOCTb 0 COCTaBnHIDWaH 0,20+0,04 
122) 28 ' 2!) -

unH .RUep Ne H 0,15+0,02 UnH HUpa 
14 

Sl uanee nauaeT uo .. 0,03 
10( 24) -

rrpn Z = 35-47 , TaK qTo Un.R HUpa 
28

Fe OHa Bp.RU llH COCTaBnHeT 6o-

nee 0,10. TaKHM o6paaoM, rronyqeHHoe HaMH aHaqeHae 6onee qeM a 2 paaa 

/21/ 
oTnHqaeTc.R OT peaynbTaTa, rronyqeHHoro B • He ncKnroqeHo, qTo TaKoe 

paanHqHe CBH3aHo C rrepeoueHKOH 3~eKTHBHOCTH perHCTpaUHH HeATpOHOB B 
/21/ 

pa6oTe 

/21/ 
B pa6oTe rrpHBOUHTCH TaKlKe H TeopeTaqecKHe oueHKn aepo.RTHoc-

TeA acrrycKaHHH paanaqHoro qacna HeATpoHoa, rronyqeHHhie B paMKax Mouenl! 

HeaaBHCHMblX qacTHU rrpn paannqHblX ljlopMaX HZV.:IlYilbCHOro pacrrpeueneHH.R 

llpOTOHOB B .RApe ( BblpOlKUeHHblH ljlepMH-raa, ljlepMH-raa llpH KOHeqHoA TeM-

nepaType, rayccoacKoe pacnpeueneHae). BennqaHa W n.,. 0 rrpn paannqHhiX 

rrpeurronOlKeHHHX COCTaBnHeT 0,46-0,51 0 T,e, Oll.RTb-TaKH CllHWKOM 60nbWYID 

ITO CpaBHeHHID C H8WHM 3KCilepnMeHTOM BenHqHHy, 

Lln.R Bhl'IHCneHHH w -p. 'II C y'leTOM CHilhHOI'O B38HMOUeilcTBHH HyK

/6/ HOHOB B S!Jlpe MOlKHO BOCilOilb30BaThCS1 MeTOAaMH, pa3BHTh!MH B pa6oTe , 

10 

·KoTopbie rroaaonHIDT HaxoUHTb He TOnbKO rronHbie aepo.RTHOCTH A aaxaaTa 

MIDOHa HApOM, HO H aepoHTHOCTH aaxaaTa A E. (J P , L ) c o6paaoaaHHeM . -
KOHe'IHOro HApa B OllpeueneHHOM COCTOHHHH J P C 3HeprHeA B036ylKUeHHH 

E• npu nepexouax paanH'IHOA MynbTHrronbHOCTH L • HHTepecyromaH Hac 

BellH'IHHa pasHa 

A'- :rAE (Jp,L). 
B,t.,1 8 

rue CYMMHpOBaHHe BeUeTCH ITO BCeM COCTO.RHHHM, 3HeprHH KOTOpb!X M9HbiUe 

3HeprHH CBH3H HeftTpOHa (aHeprHH CBH3H UpyrHX '!aCTHU o6hlqHO BbiWe) • 

LlnH aaxaaTa ,;- -MeaoHa HUpoM $8 Fe c o6paaoaaHHeM 

A ' 5 -1 ( A 1 5 Tbi uaroT BenH~Hy = 10,9•10 ceK rrpa = 46,1• 0 

58 ~ pacqe

-1 
C9K ) 0 T,e, 

TeopeTaqecKa.R aenH'IHHa W - , to 0,24 •. KaK BHAH0 0 y'leT B3aHMOUeACTBHH HyKJl fY .. 

llOHOB. CHHlKaeT W Jl-, II llpHMepHO B UBa paaa, K8K H BenHqHHhl rronHhlX Be

pO.RTHOCTeft aaxaaTa, TeM He MeHee, TeopeTn'!eCKafl oueHKa ace ewe HeCKOnb

KO BbiiUe 3KCrrepHMeHTanbHOro 3Ha'!eHHH 0,16, 

OuHaKo ToqHoCTb TeopeTH'IeCKHx pac'!eToB rrapuHanbHhlX aenaqHH 

A ' ( J P , L ) oco6eHHO rrpH He6onbWHX aHeJ!rMHX E • , He oqeHb BhlCOKa
1 F.. ( 

H 38BeUOMO He ny'!We TO'IHOCTH 20%, C KOTOpOH BhlqHCil.RIOTCH rronHh19 BepO.RT-

/6/ 
HOCTH A • BXOUHIUHe B paC'!eT OUHO'I8CTH'IHbie pa3HOCTH r r - r ~ ( CM, ) 

onpeuen.RIDTCSI napaMeTpaMH caMocornacoBaHHoro non.R H H3BeCTHhi HaM, ec-

TecTBeHHo, He O'leHb Toquo, npa ManhiX 31ieprHHX E a He6onbWHe H3MeHe-
f 

HHH 3THX pa3HOCTeA MOryT llpHBeCTH K aaMeTHbiM H3MeHeHHHM A E: a i He-

TOqHOCTH rrpH ManbiX E 
8 

MoryT B03HHKaTb TaKlKe H3-3a rrpeHe6pelKeHH.R 

aljlljleKTOM cnapaBaHHH, YqHTbiBa.R ace 3TO,- MOlKHO, rrolKanyA,. rrpHaHaTb cor-

naCHe TeopHH C 3KCrrepHMeHTOM YAOBneTBOpHTenbHhlMo 

HHTepeCHO OTMeTHTb, qTO HaH6oni>wHA BKnao B A ' BHOCHT OUHH 11:3 

uayx rrepexouoa Tarra 0 + .. 1 + , a HMeHHo: rrepexou Ha cocTOSIHHe " Mn 

c aHeprHeA aoa6ylKUeHHH !I 4,5 Mas, xapaKTepH3YIDIUHACH A' + (4 5M ) !!! 
5 -1 1 • 38 

6•10 CeK , B uarrbHeltWHX HCCrreUOBaHHSIX 6binO 6bi IIHTepeCHO y6eAHTbCSI 

B rrpeHMyiUeCTBeHHOM B036YlKAeHHH 3TOro ypOBHSI rrpH Jl""-3aXBaTe Ha Sill-

pe 
55 

Fe , rrpouonlKaH, KOHe'!Ho, aay'!enae paann'!HhiX KaHanoa aaxaaTa Ha 

B03MOlKHO 6onee WHpOKOM Kpyre .RUep. 

H 
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