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nporpecc B C031'{8BHH ycxopHTenell '18CTRil B8 O'leBb BblCOKHe aueprHH H C BbiCOKOJI 

HBTeHCHBHOCTb~ ny'IKOB CT8BHT B K8'1eCTB9 T9XHH'I9CKOll 38/'18'18 BOnpoc 38mRTbl OT 

30BOB. 

p. -Me-

Bauny M8noro ce'le BHH Hnepuoro B38HMonellcTBHH p. -M e30Hbl BbiCOI<HX 9H9prHll 

HMeJOT 3H8'1HTenbHb!e npooerR B 38mHTlBblX Cp9/'18Xo J.iaMeHBHHe finOTHOCTR fiOTOK8 p. -Me-

30BOB flO TonmHHe 38mHTbl npoHCXO/'IHT npaKTH'IeCKB TOnbKO B pe3ynbT8Te RX KynOHOBCKOrO 

pacceHHHH ua HApax. TeopHH npoxol!UleBHH aapHJKeHBbiX '18CTBn BbiCOKRx aaeprall -qepea no-

/1,2/ 
rnoTHTenH uau15onee nonao ocBemeua B MOHorpa<jlHHX • OcuoBB bie peaynbTaTbi Teopuu 

p8CCM8TpHB8~TCH B H8CTOHmell p800T9 npHMeHBTenbHO K 3 8 1'18'1e r8WeHBH HHTeBBI'IBOrO nyq-

K8 p. -Me30HOB. 

MouoauepreTB'IeCKHll nyqox p. -M930HOB 0 fi81'18~mHll .HOpM8nbHO H8 nonyoeCKOHe'IHblll 

nornoTHTenb, npuol5peT8eT B HeM onpeneneauoe npocTp8HCTBBBHoe p8cnpeneneuue. ¢yuxnHR 

p8cnpeneneHHH npei'{CT8BnHeT COOOll perneHHe COOTBeTCTBy~mero I<HHeTH'IeCJCOrO yp8BHeHHH, 

OfiHC b!B8~mero MHOrOKp8THOe p8CC9HHHe p. -Me30BOB C y'leTOM BORR38IlHOHHbiX fiOT9pb 

aueprHH, H MO>KeT obiTb npencT8Bneua B Bune: 
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, na.aaKJmHA aa nornoTHT91tb , 

Mea/ceK; 

<ll (t,r) - nnoTHOCTb noToKa Meaoao a H8 Tonmuae , HMe~mux p81lH8nbaoe OTKno-

• Me3/M
2

ceK ,· ueuue oT ocu n8n8~mero ny'IK8 

-;r- cpenaee KB8/'Ip8TH'IHOe p8/'IH8nbHOE! OTKnOHeBHe Me30HOB0 
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(3) 



2-
Ek = E • a me y 4rr 137 c 21 Maa, 

t -Tonmaaa nornoTHTens, a~pa~eaaas a panaanaoaahlx enaaanax nnaa~, 

~ -ycpenaea8~e no nonaoMY npo6ery BOHB3anaoaa~e noTepa aaepraB 

OT89C9HH~9 I OIIHOA p811H811BOBHOA 9/IBHB/19 nnaa~, 

/l -M93080B1 

~ = {:dE7di)X
0 

, (4) 

X -penaanaoaaa:H ena&Bna nnB&bi, M. B Ta15nane I npBBOIIHTCst 3R8'19&BH panuanaoaa~x 
0 /2/ 

9/IBBRU nnRHhl B9KOTOp~X aneM9RTOB 

T a 15 n 11 n a 

Panaanaoaa~e enaaan~ niiBB~ aneMe&Toa 

Ht 12 
0 te M 2' ·At2T s . 2s 3n9M9HT c e t 8 g 12 ta 't ~ 

Xo,Kr/M 
2 620 400 321 234 227 205 

52 •o ae e• taT 
Pb20T 3neM9BT s Ca Fe Cu Ba 

" 20 28 2Q n 82 

xo 
t KrfM 

2 185 156 125 115 69 52 

llnH B91ll9CTB8 0 COCTOHmero H3 R9CKOnhKHX an9M9BTOB1 B9nB'IHB8 X O Bbl 'IHCnH9TCH 

88 OCBOBBBHH cnenyiOW9ro COOTBOW9BBH : 

Xo 

rna 71
1 

-aecoaoe conepJKaaae 

15eToaoa npHBOIIHTCst a Ta l5nane 2. 

I 'II 
I 

XOI 

i- ToroaneMeaTa. 3aaqeaast 

T a 15 n a n a 2 

x o 

PanaanHoaa~ e enaaan~ nnBBbl nnst 15eToaoa 

THn 015bl'IHhiA f9MBTBTOBbiA Ha cTanhHOM 
15eToaa ( ·Fe -2,0 ( Fe -50 3anon&HTene 

aec.% ) aec. % ) ( Fe -85 aec. %) 

-
nnoTa.l5eToaa1 
KrfM3 2850 3600 4600 

X
0
,IrfM 

3 
246 149 139 
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(5) 

nnst H9KOTOpblX THIIOB 

BapHToa~a 
( Ba - 42 
aec. % ) 

3500 

115 

I 
J 

f 
J. 

BxonstmHe a (4) 388'198 

30808 H8XOIIHnHCh .113 cnenyK 

Ha p8c. I npencTaane8hl 

Tosax ( Ta15nana 2); nnst cpaa. 

3aBBCBMOCTB ~(-dE/ dx ) 
-p 

tjlopMyne BeTe-Bnoxa nns qac~ 

Pe3y11bTaTbi pacqeToB 

pac. I B cooTaowesas ( 6), n~ 

XOIIHMO 3HaHB9 reoM9TpH'I9CKC 

'19HR9 <11
1 

, aanpaMep, npe 

r(t)- !-~ 

TaKBM ol5pa3oM, Bbipa JKe 

HHT9BHIIBOrO ny'llCB ll -Me 

<jlopMbi nornoTaTenH H3 r eMa' 

<II I I - 10-l - 2 
t 0 M • 

MolKHo noKa3aTh, 'ITO M. 

pbiA ol5ecneqaaaeT nonycTHM~ 

M930HOB c aaeprHeA E 
0 

~ 
I , 

rne e - OCHOBaHH9 HaTypa 

OTKyna cnenyeT, 'ITO npH Bbm 

BYWKR p.. -Me30HOB He 38BH• 

B TOM cnyqae, Korna n: 

q (E o ) , pacnpeneneaHe nn• 

<ll(t,r) = f ex 



.ax nnHahl, 

aaeprRR /l -M830BOS0 

(4) 

:a 3B8'19HHa panHSUHOHHbiX 

ITOS 

A!~ 1 s·~s 
13 '• ~ 

227 205 

1ST Pb20T Ba 
55 82 

69 52 

I'IHHa X 
0 

Sbi'IHCnlleTCll 

(5) 

X 
0 

nna aexoTopbiX Tanos 

tTOHOB 

SapaTosblll 
( Ba - 42 
sec. % ) 

3500 

115 

J 
J 

BxonamHe s (4) 3aaqeaHH (- .f.!L) 
dx 

3oaos aaxonHnHCh .113 cneoy10mero ycnosgg: 

E 

/ dE 

0(-dE/d>:) 

KSK ~yHKUHH BS'ISnhBOII aaeprHH 

(6) 

(- dE/dx) 

Ha pRe. 1 npencTasneahl HOHH3SilHOHBI>le noTepa aaeprHH ,..!. (- ~ ) I" -Me3oaos s «Sa-
P dx 

Toaax ( Ta«Sn11na 2); nnH cpasaeaHH npHseneahl ttpHshle ...1.. (- ~) s amoMHBHH H JKene3e. 
1 p dx 

3aSHCRMOCTR -(-dE/ dx ) OT aaeprRH /l -M930BOS IIOnyqaHbl p8C'I9THhiM nyTeM UO 
·p IS/ 

~puyne 6eTe-6noxa nna qacTHn TaJKenee anexTpoaa 

/4/ 
0 nposeneHBblX C HCUOnh30BBBH9M nSHHhiX Pe3yni>TSTbi pac'leTOs 

pHCo 1 H COOTHOW9BHa ( 6) 0 
BB pHC .. 2. C TO'IKH 3peaaa ~H3HKH 38IUHTbl aao()-

XOnHMO 3BSBH8 reoMeTpaqecttOro M8CT8 TO'I9It, S KOTOpbiX UOTOlt '18CTHU HM99T 38n8HH09 388-

qeaaa ell 1 
, aanpaMap, npenenhHO nonycTHMoe. 113 ( 1) nerKo nonyqaeM: 

r ( t) a I - -;T( t) In [ IT 7( t) X 2 ell 
0 I 

(7) 

TaKHM o6pa3oM, sbrpaJKeaae (7) onacbtSaeT ~PMY nornoTHTenH MoaoaaepreTaqecxoro 

HHT8SHnHOro nyqxa I" -Me3oaos. Dna annJOCTpanaa aa puc. 3 H3o6paJKeabl pacc'll!TSHHble 

~OpMhl nornoTHT8nH H3 reMSTHTOSOrO 6eTOH8 OnSI pa3nH'IHhlX HS'ISnhHbiX aaeprHII 

ellt/Io = 1o-1 .. -2. 

MoJKBo noKa3aTh, 'ITO MSitCHMSnhHbiii panaani>Hbtll pa3Mep nornoTHTena 

H 

, KOTO-

pbrll o6ecneqasaeT nonycTHMblll noTox, nocTuraeTcH aa Tonmaaax, MeBhwax nonaoro npo6ara 

Ma3oaos c aaepraell E 
0 

, npa BbmonaeHHH ycnosaa ( 8): 

(-dE/dx) 
(8) 

rna e - OCBOBBHH9 H8TypanhHblX norapH~MOBo B aTOM cnyqae 

(9) 

oTxyna cnenyeT, 'ITO npH s bmonaeaaa ycnOBHR (8) MSKCRManbll'hlll nonepeqablll pa3Mep no-

sywxa /l -M830HOB ae 38SHCHT HH OT aaeprHH , aH OT MaTepaana nornoTHTena. 

B TOM cnyqae, xorna nyqoK /l -M930BOS X8p8KT9pH3yJOTCa aaepr9TH'I9CKHM CU9KTpOM 

, pacnpeneneaae nnoTHOCTH noToKa ell(t,r) 

ell(t,r)- f exp [- r ~/r2{t, Eo)] 

rr X ~ "f'2Tt, E 
0 

) 

5 

npencTasnaeTCa B sane aaTerpana: 

( 10) 



Koa$arypauaa nosywKa, onpeoenaeM8H ycno s aeM 

yp8 BH8HHH (10) OTHOCHTenbHO 

<ll(t,r)-4>
1 , BBXOOHTCH pemeaaeM 

Hano"'eHHbtll MeTOo pacqeTa ocna6neaaa noTOKOB p -MeaoHOB B 3BWHTe CrrpBBennHB 

B npeonOJIO)I(eHR.t, 'ITO HOHHaBI!ROHHble llOTepa 3HeprHB HBnHIOTCH npeo6nanBJOWBMB. fioTepa 

3HeprHH H8 TOpMoaaoe Hanyqeaae,o6paaOBBHRe nap H HnepHble B38HMOnellcTBBH COCTBBnHJOT 

( ) I -7( 2 )E/5,6/ 
una r pyHTB " 4. 0 M /Kr • fi03TOMy yqeT Tonbi<O HOHHaanBOHHbiX noTepb 3Hep-

ae Bhlme rHII npH Bbl'ntcneHBH ~ t , E 0 ) 

(8-5) 10
5 

M3B. 

cnpaseunas nn>r aaaqeaall E 
0 

B aaKnJO'IeHHe 8B'rOpb1 Bbtpo3)1(8JOT 6naronapaOCTb B.n. n)l(enenosy B M.M. KoMO'<KOBY 

a8 noneaabte o6cy)I(UeaaR peayn&TBTOB H8CToamell pa6oTbl H cnen8HHhle aaMe'<aaaa. 
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il ro" 10 
3HeprK!I MJO -MesoHoa, Maa 

P 11 c . 2. YcpeaHeHH bre no nonHoMy npo15ery IIOHHsaoHcHHbre noTepK aHeprllll 1, -Meso-
HOB B pa 3JUI'lHb!J< MaTepHanax'3 3 
J - oeTOH, p = 2350 Kr/M j 2 - oeTOH, p = 3600 Kr/M j 3 - 6eTOH, 

p = 4600 Kr ! M3 ; 4 - 6eToH, p = 3500 Kr !M3 ; 5 - Jl{(;neso. 
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0,16 

o,t5 

O,l't 
t06 

101 to" 105 

3HeprHH MJO -MeaoHoa, Mas 
10

3 

P H c . 2. YcpeuHeHHbre no nonHOMY npo6ery HOHH38I!HOHHbre noTepH aHeprHH 1, -Meao-

HOB B pa3nH'!HbfX M8TepHanax'3 3 
I - 6eToH, p = 2350 Kr/M ; 2 - 6eTOH, t" = 3600 Kr i M ; 3 - 6eToH, 

p = 4 600 KriM3 ; 4 - 6eTo H, p = 3500 Kr !M3 ; 5 - >Keneao. 
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ToniUHKa nornoTHTemt snonb ny'!Ka, M 

p 11 c. 3. <l>opMa nornoTHTenH umt paanaqawx Ha'lanbHbiX aHepral! ny'!Ka Jl - Meaoaoa. 


