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/1/ B pa6oTe onacaao npa6nameaaoe peweaae ypaaaeHHR nepeaoca ae~Tpoaoa 

c saepraefi no 1 faa. Tipa cocTaaneHHH ypaaaeHHR npeae6perana KacKaUHhlMH aapR

meHHhiMH ~acTHUSMH (npoToHaMH H naoaaMH). B aacTommeA pa6oTe nenaeTcR no-

UblTKB OUSHHTb BKJ18U B cyMM8pHbiA UOTOK '18CTHU 38pRmeHHOrO KOMUOH9HT8 H3Jiy

~eHHA, 0CHOBH09 nonyWSHH9
1 

KOTOpOe 6yneT cnenaHO npH COCT8BJ19HHH ypaBH9KHR
1 

COCTOHT B TOM, 'ITO H9 6yayT Y'IHTbiB8TbCR K8CK8UHbl9 '18CTHUbl 1 o6pa30B8HHhl9 B 

peaynbT8T9 B38HMOileACTBHR C RllP8MH 3apRmeHHblX '18CTHU. 3TO npu6nameHH9 npaao-

MepHO B TOM cny~ae, SCJIH nnOTHOCTb UOTOK8 38pRmeHHhlX '18CTHU MHOrO M9HbW9 

nnOTHOCTH UOTOKB HefiTpOHOB, 

PaccMOTpHM cHa'lana ypaaaeaae nnR ~HKUHH pacnpeneneHHR nnoTHOCTH noTo-

Ka aapRmeKHbiX ~acTHU F ( x, E, (J) 
B cnyqae nony6eCKOH9'1HOrO npOCTpaHCTBB, B 

KOTOpOM pacnonomeHbl HCTO'IHHKH 3SpRmeHHblX '18CTHU: 

aF(x, E, 0) a ---=---'-- + p. (E)F(x,E,O) --(f3(E)F(x,E,8)]Eq(x,E,O), 
ax aE cos (J 

rne 8 - yron OTHOCHT9J1bHO HOpManB K noaepXHOCTB nonynpocTp8HCTB8; 

X - TO~BH8 BllOnh HOpM8JlB K noaepXHOCTH nonynpOCTp8HCTB8i 

E - saeprHR ~acTau; 

p.(E)- S~~eKTHBH09 C9'19HH9 R/l9pHOrO B38HM01l9ACTBHR; 

aE -f3(E)E---- HOHH38UHOHHhl9 UOTSpH sHeprHH; 
ax 

(1) 

q (x, E, 8) - ~yHKUHR pacnpeneneHHR nnOTHOCTH HCTO~HHKOB. 

Peweaue ypaaaeHHR ( 1) npoaeneM cnenyiOWHM o6paaoM. TipennonomaM, ~To HCTO'I-

HHKH MOHOXpOMBTH'IHbl: 
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q(x,E,6) =a(x,6)-8(E-E'). 

npHM9HHH K ypaBHSHHID (1) npeo6pa30Bagae nannaca 

cf>(p,E,6) =t' e-p"'F(x,E,6)dx, 
0 

oo -px 
a ( p, 6) = f e a ( x, 6 ) d x, 

0 

CBG.IUIM ei'O K Clle'AYIDille-My ypafiHSHHID: 

(JL (E) +pcos 6 ) ¢ ( p, E, 6) 
a 
- [tl(E)cf>(p, E,6)].., a(p,6)8(E-E'). 

• a E 

PeweaHe ypaaaeHHH (5) ecTh: 

E' 

cf>(p,E,8J 
a(p,6) ~· 
tl (E) exp E:f JL~E 

E tl 
- P cos 6 f dE 

E T], 

CornaCHO 
121

1 H306palKeHBIO (6) COOTBSTCTByeT OpHI'HHan: 

E'dE t' dE a[( x-cos6 f-), 6] exp[- ~] 
E tl E tl 

F(x,E,6)~ tl (E) 

0 

E' 
X > COS 6 f ..!!!._ 

E tl 
1 

- E' 
x <cos 6 J !L 

E tl • 

(2) 

(3) 

(4) 

(5) 

(6) 

(7 .B) 

(76) 

PewQJI,He ( 7) nerxo pacnpocTpaaseTCH aa cny'laA aeMoaoxpoMaTH'IeCKHx HCTO'IHH-

KOB, 8bipalKSHHIO (7a) COOTBSTCTByeT: 

dE' E' E'd 
--- q [ ( x - cos 6 f ....!!£... ], E ', 6] exp [ - J ~ ] . 

tl(E) E tl E tl 
F(x,E,6) = f 

( E') (8) 

Ecna npeae6pe'lb B3MSH9HH9M ¢YHKUHH ITilOTHOCTH HCTO'IHHKOB Ha TOnWHHaX rrOpH!(Ka 
E'dE 

(COs 6 f -- ) H HHTepeCOBaTbCH CITSKTpallbHQA ITilOTHOCTbiD ITOTOKa 

E tl 

F(x,E) = J F(x,E,6) dO, 
477 

( 8) MOlKHO CBSCTH K Cll9AYIOW9MY. Bb!palKeHHID: 

E' 
F(x,E)=-

1
- f q(x,E')exp[- J ~]dE'. 

tl(E)(E'l E tl (9) 

4 

8 TOM Clly'lae, KOI'.Qa MaKCHMallbHb!JI HOHH38UHOHHbiJI rrpo6er 'laCTHU HCTO'IIHIK& 3116-

'IHTSilbHO M9HbWe Cp9!1Hell: AllHHbl npo6era !10 H!19pHOI'O B3aHM0!1eii:CTBHH1 T,e, 

Eo JLd E 
J ---«1 , nony'laeM H3 (9) cne!(yrowee npocToe cooTHoweHHe AllH cneKTpanb-

0 tl 

HOJI ITilOTHOCTH ITOTOKa aapHlKSHHbiX 'laCTHU B CpeAe 1 I'9H9pHpyroweA 3TH 'laCTHUbl 

c aa'lanbHbiM cnexTpoM q ( x, E ) : 

Eo 
F(x,E)= -

1
- f q(x,E') dE', 

(3 (E) E 

r.Qe EO - M8KCHMallbHaH SHepi'HH '18CTHU B cneKTpe HCTO'IHHKa, 

(10) 

80CITOilb3yeMCH BbipalKSHHSM ( 10) !(1151 HaXOlK!191JH51 COOTHOWSHHH B 3aWHT9 

MSlK.tiY ITilOTHOCTbiD ITOTOKa aeATpOHOB Bb!COKHX SHepi'Hll H ITilOTHOCTbiO ITOTOKa rrpo

TOHOB, nycTb Fn(x,E)- CrreKTp aeliTpOHOB B aaWHTe H K(E',E)- cneKTpallbHGe pac

rrpe.tleneaHe npoTOHOB B peaynbTaTe aeynpyroro aaaaMo.QellcTBHH c Hl1POM HeATpoaa, 

aMeimuer.o aaepra10 E ; TOI'.tla AnH q (x, F ') nony'laeM: 

E 
0 

q (x, E') f p. (E")F (x,E")n(E")K(E',E")dE", 
1 n. n 

E 

r.Qe p. (E)- ce'leHHe t~eyrrpyroro saaaMo.QellcTBHR Heli:Tpoaoa, 
In 

n(E) - cpe.QHHH MHOlK9CTB9HHOCTb npOTOHOB, 

( 11) 

/1,3/ 
OueHKH, rrpoae!(eHHbie c acnonbaoaaaaeM .QaHHbiX pa6oT , noKa3b!BaiOT, 'ITO nnoT-

1' 
HOCTb ITOTOKa rrpOTOHOB COCTaBTIHeT B91lH'IHHY ~ 0,02 ITilOTHOCTH ITOTOKa HeATpOHOB 

( F > 20 Mas) aa TonwaHe sawHTbi p. x •14 npa .aaepr.Ha na.QaJOlUH.X HeATpO.IlOEI 
In 

E 0 •300 Mas. TaKas Manas senH.'IHHa nnOTHoeTH rroTOKa npoTOHOB cornacyeTCli c 

141 
yTB9plK,t19HH9M aBTOpa pa60Tbl , B KOTOpoA rrOKa3b!BaeTCH1 'ITO ,[11151 aHallOI'H'IHbiX 

yCilOBHA BKila.ll aapll:lK9HHb!X 'laCTHU B CyMMapHblll ITOTOK npeae6pelKHMO Mall. 

/5/ 
Bo BpeMH ITO,QI'OTOBKH HSCTOHweA pa60Tbl K IT9'18TH IT051BIIIl0Cb C006meaae 

o peweHae rrOA06HoA aa!(a'IH B npa6nalKeHHII 'npiMo-anepe.Q'. 

B aaxniO'IeHHe asTop BbipalKaeT 6onbwyiO npHsHaTenhaocTb M.M. KoMO'IKOBY 

H B.E. AnetHaxoay sa noneaable o6cylK.tiSHIIH H c.QenaHlfbie aaMe'laH!IB, 
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