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1. B B e .a e H H e 

3KcnepHM9HT8nbHOe li3Y'l9HHe nHBHeit, Bb!3B8HHb!X Y -KB8HT8Mii yMepeHHOit 3HeprHH 

1' (coTHH Mas) B BemecT~ax c 6onblUHM z ' ll03BOnl!eT rrony~HTb na¢opM8UH!O, Heo6xo.aH

My!O K8K .anll liOCTp09HHll p83BiiTOit T90pllll K8CK8LlHOrO 3n9KTpOM8rHHTHOro rrpouecca,,TaK 

H Llnll pe!lleHHll• pn.aa cno:iKHbiX· M9TOLlH'l9CKHX aa.aaq 3KCIIepHM9HT8nbHOit <j:lH3HKH ( O~pe-
.aeneHHe a<j:l<j:leKTHBHOCTH Ll9T9KTOpOB y -KaaHToa, paapema10meli crroco6aocTH crreKTpo-

MeTpos rronaoro rrornomeHHll H .ap.). B yKaaaHaon o6nacTH aaeprHli 6bmH BhmonHeHbi pac

'!9Tbi nHBHelt MeTo.aoM MOMeHTos
111 

H MeTo.aoM MoHTe-Kapno121• B nepBOM cn~'lae 
B/>l'!HCneHb! ycpe.aHeHHb!9 X8p8KT9pHCTHKH K8CKa.aa B WHpOKOM LIHanaaoHe SHeprHtt 

BT•:>pi!'!Hb!X ,'!8CTHU. 80 BTOpOM cnyqae orrpe.aeneHb! H BepOl!THOCTHb!e xapaKTepHCTHKH, nHB-

Helt, o.aHaKo .aaHHbie nony'!eHbi ·Llnl! aHeprHH '18CTHU nHBHllt 6onhWHX 10 Msa, 'ITO 

cymecTaeHHo BbiWe rropora perHcTpauHn B .aeTeKTopax y -KB8HTOB. 

, !lpose.aeHHe 3KCIIepHMeHT8nbHb!X HCCne.aoBaHHit nHBHOi!:, Bbl3B8HHb!X y -KB8l!T8MH 1 

l!aTanKHB89TCll Ha 3H8'!HTenbllb!9 M9TOLlH'l9CKHe Tpy LlllOCTH, CBl!38HHb!9 C Heo6XOLlHMOCTb!O 

llCIIOnb30B8Hilll MOHO?H9DrH'!HOrO IIV'!K8 Y -KB8HTOB H oerHCT08UHH nHBHejt, 06P830B8H-
/3/ ' • 

HbiX oT.aenbHbiMH y -KsaHTBMH • BhmonaeHHbie .no HacTOl!lUero speMeHH aKcnepHMeHTanb-, 

Hbie pa6oTbi noasoJmnH rrony'!HTb cae.aeHHll nHLUb o6 ycpe.aHeHHbiX xapaKTepHCTHKax nHBHeit • ' 141 

UenblO HaCTOl!LUelt pa6oTbi l!Bnllnocb onpe.aeneHHe xapaKTepHCTHK nHaHeit, o6paaoaaHHbiX 

a' CBHHUe I 

' Y -KB8HT8MH, C 311eprHeit E0 = 0,1 + 1 l3B, p8C'!9THb!M IIyTeM Ha OCHOB8HHH 

3KCnepHM9HT8nbH!>lX Ll8HHb!X 0 nHBHliX, o6paao~aHHb!X aneKTpOH8MH. f.1cc~e.aoaaHHll nHBHeli, 

o6pa30B8HHblX 3n9KTpOH8MH 1 CBl!38Hbl C M9HbWHMH M9TOLlH'l9CKHMH TpyllHOCT51MH
1 

'19M 

B Cnyqae Y -KB8HTOB 1 H 3Ll9Cb B liOCne.aaee BpeMa H8KOIIneH 60nblUOit 3KCIIepHM9HT8nb-
/5;.;10/ 

Hb!it MaTepHan • B o6nacTH aaeprHA BhiWe 100. Mas npouecc aaaHMonettcTBHa 

Y -KB8HTOB C 8TOM8MH CBHHU8 CBOLli!TCll K 8KTY KOHBepCHH Y -KB8HT8 B aneKTpOHHO-
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ll0311TpOHHyJO napyX/ ;. xapaKTepHCTIIKII KOTOpolt 113BeCTHbl C Bb!COKOA "i'O'lHOCTbJO, II .nanb-
. xx/ · • 

HeltweMy IIpOXO)K.QeHHIO SIIeKTpOHOB qepea BeWeCTBO, np!I STOM napa ABII)KeTCH npaK -

Tuqecxn .a TOM· )Ke HanpaaneHHII, 'ITO 11 nepBH'IHhlll y -KBaHT. CpenHHlt yron paaneTa 

ll~pbl 8 ., me c
2 
/E COCTaBIISieT AOIIH rpanyca. II HB ABa IIOpSIAKB B9IIII'II!Hbl M9HbWe, 'ISM 

yron MHoro.kpBTHoro pacce&HIIll KOMllOHSHT llBpbl Ha AIIIIHe pa.QIIBUHO!IHOlt 9AIIHI!Ubl, 

2. P a c q e T n H a H e Jt 

.J· 0603HB'li!M' 'lepea-. V k ( E e , E , t' ) B9pOS!THOCTb Taro, 'ITO B IIHBHe, Bbi3BBHHOM 

:3nexTpoHoM ·c sHeprHelt Ee ; Ha rny6HHe t' o6paayeTcSI K aneKTpoHoa c SHeprHelt, 

60/lbWelt E , YfHTepecyJOI.l.laSI HBC BepOS!THOCTb W N ( E
0 

, E , l ) 
oopaaoaaHIIH N 

SIIeKTpOHOB Ha rny6HH9 

c '1, Ole • E , t~) 

B IIIIBHe, Bbi3BBHHOM y -xaaHTOM C SHeprHel! E 0 , CBli3BHa 

IIHTerpanbHbiM COOTHOW9HH9M 

t ~ N' 
WN(E 0 ,E,t) = fdt'exp[(t'-l)u(E 0 l]fdE </>(E

0
,E l•l:VK(E ,E,1') X 

0 O . e e .:rc~ e 

")( VN-K(E0 E- ,E,t'), 

3necb U (E 0 .) - C9'I9HI!e noriiOI.l.I':!HIISI y -xaaHTOB C SHeprHell . E0 B B9Il.I9CTB9
1 

¢(E0 ,E8 )- ~YHKnHll pacnpeneneHIISI KOMllOH9HT napbl no SH9pl'HII, 

npll Bhl'IIICI19HIU! C9'!9HIIll noriiOW9HHll 6biiiR RCnOIIb30BiiHbl ABHHble 0 C9'!9HRH o5pa-
. /ll-1~/ . . . 

30BaHHH nap B CBIII!Ue • .lln.11 HHTepaana sHeprKA- E0 • 100 + 200 Msa, rne ceqe-

IIHe KoMnToHoacxoro pacceSIHHSI cocTaan.lteT 1'+ 2% OT ce'!eHHSI o5paaoaaHH.It nap, ohln 

npoaeneH nononHIITeiibHbll! pacqeT; Y'lHTbiBaJOI.l.IHll KOMn~OHOBCKOe p8CC9SIHH9, rlpH OOIIb

WHX. SHeprRSIX KOMIITOHOBCK09 p8CC9SIHII9 He Y'lRTbiBBIIOCb, YfCIIOIIb30BBHHble ll paC'i9T9 

3HB'leHKll C9'!9HIIlt. nornomeHRH Y -KBaHTOB COI'JiacyJOTCtr C 9XCI19pHMaHTBIIbHO . KafLa.e~ 
/12 13 14 17/ . • 

Hb!MII BeiiH'IHHaMH ' ' ' B npe.nenax 105%, 

. 3Ha'!eHHR </> ( E0 , E e) obiiiR onpeneneHh! cornacao BeTe H 

CBRaaHHble c HeTa'lHOCTbto Hcnonb3yeMoro · npH. ·sToM. 6opaoacxoro 

. ·•: . . 112 19 20/ 
'!:TO IIOATBep>K.naeTC!I SKCIIepHM9HTB.IIbHblMR ABHHbiMR '. ' • 

/18/ 
raATnepy • nonpaau, 

/12/ IIpHoiiR)K9HI!Il, HeBeiiHKI! 

B Bh!IIOIIHeHHbiX pac'leTax aepoHTHOCTel! W N 6blnl! Hcnonb3oBBHhl sxcnepHMSHTBIIb-

/6, 8, 10/ V (E E ) . · 6 
Hble AaHHble . 0 BeiiH'li!HaX K e , ,I , llOIIy'lSHHbie B 0 llaCTR SHeprHl! 

:x/ . . 
J:lonH KOMllTOHOBCKOI'O pacceHHHH If cjJOT03cpcjleKT8 COCTBBnHeT Bcero 2% llpH 

E=JOO Mas H 6bicTpo na.aaer c· pocroM aneprHII • 

:x:x/ 
Mbi ne BBO.lllfM pa3nlf'llfH M.e:JK.ay aneKrpoHBMH H Ir03HTpoHaMH nlfBHH, 

4 

E • = 45 + 1000 Msa Allll 

nyTeM nocnenoaaTellbHOro cy~ 

3. lPn. 

nolly'ISHHble B peayiibTa1 

IIpHae.neHb! B TB6IIHU9~ norpeu 

IIOI'p9WHOCTIIMII SKCnepHMeHTar 

TpoHaMH • .llnSI N = 0 OHH coc~ 

HI! eM 

B cnyqae 

.llnH N = 1 + 5 

E0 ~ 500 Msa n( 

no 10 + 20 % .nnH N = 5 + 

Kax BHAHO 113 pRe, 1, r.z: 

Ma Kacxa,nHb!X Kp!!Bb!X OT'leTIIII 

BepOSITHOCTel! IIOIIBIIeHHII IIIIBHej 

TeM, 'ITO IIpll KOH~epCIIII y " 

cnyqae IIIIBHelt, Bbi3BaHHbiX SIIe 

HbiM 'lHCIIoM snexTpoHoa N 

uecc o6paaoaaHHH nap BbiCOKO< 

'l9THO-H9'l9THb!lt 3cPcp9KT IIC'l93 

.llnll BIIIIpOKCIIMBUIIII Hal!l! 

OIIHCbiBaJOll..lee lli!B9Hb IIpll IIOM( 

nyaccoHa: 

w 
N 

{ 

N 
aa 1 

0-a)Q 

·3necb a 1' 11 a 2 CBSiaaHbi co 

B 1!1iBHliX C HS'leTUbiM II 'i9THI 

N 1 = al 

npn aHeprliliX E0 < 500 Msa f 

HB BC9X rnyoHHBX .• B o6na 

ynoaneTaopHTenhHhiM, oco6eHHO 

Ha pnc. 2llpH:~~LteH-r.x Bb 

W 0 (E O, E , I ) .Taro, 'ITO B IIHE 

E > 1 Msa, 3HaHHe sT.olt aenH'lHH 

pauHH Y -xaaHT.OB IIpl! IIOMOll..ll 

a T{'K>KP Rh"YflpATh OnTlfMRithHYKl 



1. 

KOTOpOl! H3BeCTHhl C BhiCOKOl! 'i'OqHOCTbiO, H .o:anb

qepe3 BeLUeCTBO. npa &TOM napa .D:BH:>KeTCH .npaK -

nepaaqnblll y -KBaHT. Cpe.o:nal! yron pasneTa 

11 aa .o:aa nopH.o:xa aenaqiiHbi MeHbLUe, qeM 

pa.o:aanao~Hol! e.rtHHIIUbl. 

aepOHTHOCTb TOrO, qTQ B liiiBHe, Bhi3BiHHOM 

t' o6pasyeTCH K Sli8KTpOHOB C SHeprllel!, 

WN(E 0 ,E ,t) o6pasoaaHIIH N 

y -KaaHTOM c saeprnel! E 0 , CBHsaaa 

COOTHOLUeHH8M 

Eo N 

-t)u(E 0 l]f dE
8 

<{l(E0 ,E 0 
)i~ VK (E

0 
,E,t') X 

0 • 

K(EOE' ,E,t'). 

y -xaaHTOB c 9aeprnel! E0 a aemecTae, 

o ceqeHIIH o6pa-

E0 • 100 + 200 Msa, r.o:e ceqe-

2% oT ceqeHIIH o6paaoaannH nap~ 6bln 

KOMn;OHOBCKOe pacceSIHHe. npu 6onb

yqHTbiBMOCbo Hcnonb3oaannble B pacqeTe 

cornacy~TC• c sxcnepnMenTanbno uaaneu~ 

/18/ . 
cornacno BeTe II raATnepy • nonpaBKII, 

. /12/ npn &TOM 6opnoacxoro npn6nii:>KeHHH, neaennxn 

.rtaHHbiM/ 12, 19, 20/• 

WN 6blliH IICn01!b30BaHhl SKCnepnMeHTanb

nonyqenHbie a o6nacTII snepr11l! 

If tPOToacprjJeKTB COCTBBliHeT BCero 2% IIpH 

MeJK.ay 811eKTpOHBMH H I103HTpOHBMH JIHBHH, 

4 

., 

: /5l 
. E. = 45 + 1000 Msa .o:nH sneprnn o6pesaHIIH E•l· Msa • HnTarpan (I) onpe.o:enHncg 

, "t 2 nyTeM nocne.o:oaaTenbHoro cyMMIIpoaannH c .waroM no t , paBHhiM r/cM • 

~ ~li~KTYBUHH qHcna sneKTpOHOB 

nonyqeHHble B pesynbTaTe pacqeTa aenllqHHhl aepoS!THOCTH w N ( E 0 • E m 1 Msa, t ) 

npnBe.rteHhl B Ta6nnue. norpeW.HOCTH Hal!.rteHHh!X BepOSITHOCTel!. Ollpe.o:enHIOTCH B OCHOBHO~ 

norpeWHOCTHMH SKCnepnMeHTalibHh!X .D:8HHhiX 0 tPliiOKTyaUHHX B liHBHHX, o6pasoaaHHh!X. snex

TpOHaMH • .UnH N = 0 can cocTaBnHIOT 1% aa ManhiX t a aospacTaiOT .o:o 3% c yaennqe

aneM t • .UnH N = 1 + 5 norpewaocTH cocTannHIOT 5 + 10% np11 E 0 ~ 300 Msn. 

B cnyqae E 0 ~ 500 Msa norpewaocTII paBHhi 5 + 10% .rtnH N = 1 + 5 "H B03paCT810T 

.0:0 10 + 20 % .D:liH N = 5 + .10. 

Kax BII.D:Ho ns pnc. I. r.o:e npe.o:cTaaneHbi aaa11c;nMOCTH WN ·, n .o6nacTn .D:O MaxcnMy-
• . . " c .. IZT/ 

Ma Kacxa.rtHhiX Kpl!Bh!X OTqeTliiiBO npOHBliHeTCH qeTHo-aeqeTHh!J!: stiJtiJeKT - Bhi.D:eneHI!e 

BepOS!THOCTel! noSIBlieHHH liiiBHel! C qeTHhiM qi!CliOM 91l8KTpOHOB, 3TOT stiJtiJeKT, CBH3aHHhlil: C 

TeM, qTo np11 xoaaepcnn y -xaaHTa sneKTpOHbl 06paayiOTCH napaMH, aa6nro.o:aeTCH ·H. B 

cnyqae liiiBHel!, Bhi3BaHHhiX sneKTpOH8MH, r.D:e llpll MalibiX npeo6na.D:aiOT liiiBHH c neqeT-

Hh!M qacnoM snexTpoaoa N • C yaennqenneM 3Hepr11H liiiBHH. 6hiCTpO .D:p06HTC:iH, npo-

uecc o6paaoaannH nap Bb!COKO&HepreTI!qHbiX snexTponoa TepHeT npeo6na.D:arowyro ponb n 

qeTno-aeqeTHbil!: s¢¢exT llcqeaaeT. 

. /10/ 
.UnH annpOKCHMaUHH Hal!;,!leHHb!X 3aBHCIIMOCTel! Mhl HCn01lb30BanH pacnpe.z:teneHHe 

onHChiBarowee nl!BeHb npn noMOLUH .o:ayx C.o:nH qeTHbiX n aeqeTHhiX N 

nyaccona: 

) pacnp~.o:enennl! 

w 
N 

{ 

N 
aa 1 /sha 1 Nl 

0-a)a~ /sha
2 

N! 

N - HO'IOTHOQ 

(2) 

N .- · qeTnoe • 

·3.o:ecb a~~ II ·a 2 CBH38Hhl CO cpe.rtHHMH anaqeHHHMH N1· H N2 "JHCna SJieKTpOHOB N 
i . . . 

B JIHBHHX C neqeTHhiM H !'18THbiM 'IIICJIOM 3JI8KTpOHOB: 

N 1 ~a 1 ctha 1 , N2 -=a 2 tha2. "(3) 

npn saeprHHX Eo< 500 Msa pacnpe.D:enenB:e (2} :'!:Opowo OHHCbiBaeT tPliiOKTyaunn JIIIBHel! 

aa acex rny6nnax .• B o6nacTII 6onee Bh!COKHX snepr11A cornacnEf CTaHOBHTCH MeHee 

y.o:oaneTaopnTenT:>Hhi~, __ o~ofi_~nao .D:n~ 'leTHbiX N 

Ha pnc. 2 npnaetteHhi Bbi'lncneHHbie .rtmi paanH'lHbiX ana-qennA E 
0 

aepoHTHOCTII 

W o(E o, E , t ) TOro, 'ITO B liHBHe na rny6HHe t OTCYTCTBYIOT sneKTpOHbl C &He.prHeJ!: 

E > 1 Msa. 3nanue &T.ol! .aennqHHhi. · .o:aeT B?3MO:>K.HOCTb onpe.D:eni!Tb sqJcfJeKTn~nocTb perncT-

pau11n Y -xaaHT.OB, Hpll nOMOlUH y -TeneC,KOUOB, HCll01lb3yiOLUHX CBIIHUOBhil! KOHBepTOp, 

A T{IK>«<> Rh,fipATh nnTUMAilhHYlO TOilUIHHy KOHBepTopa. 
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.. 

Ta6Jinua 
BeJinq11HU w_ (En,E • I MeV ,t 

" 

~g,· ~~ v WH 5 IO · 15 20 25. so 85 

Wo 0,638 0,467 0,449 0,520 0,6!0 0,70! ·0,772 
. .J Wt o;084 0;207 0,243 0,235 0,202 o,I62 O,I26 
0 Wz 0,217 0,220 0,2!5 O,I77 . 0;!39 01 !02 0,084 0 .... W3 0,03! 0,069 0,064 0,047 0,037 0,020 0,0!3 

W4 O,OI9 0,032 0,025 0,0!7 O,OII 0,007 0,004 
Ws' 0,002 . 0,007 . o,005 0,003 '0,002 o,oor O,OOI 

Wo 0,601 0,378 0,283 0,278 0,337 0,425 0,524 
Wt 0,053 0,!38 0,200 0,243 0,251 0,235 0,210 
w2 o;255 0,278 0,276 0,266 0,241 0,2II 0,170 

0 ~ 0,054 0,107 0,!32 0,126 O,IIO 0,091 0,072 
@ W4 0,029 0,059 0,069 0,059 0,043 0,027 0,017 

Ws 0,007 0,024 0,026 0,0!9 0,012 0,007 0,005 
W>s 0,003 0,0!2 0,015 0,009 0,006 0,003 0,002 

Wo 0,583 0,347 0,226 0,185 0,202 0,261 0,341 
Wt 0,035 0,092 O,I40 O,I76 0,207 0,223 0,224 

8 
w2 0,257 0,269 0,26! 0,254 0,254 0,236 0,217 

(Y) W3 0,070 O,I34 0,!67 O,I9I 0,175 0,163 o,r4o 
. w4 0,038 0,083 0,!07 o,ro8 0,095 0,079 0,046 

Ws 0,012 0,042 o,-055 0,05! 0,041 0,030 0,020 
W>s O.O()f; 0.034 0.0411 0 0~ 0.027 O.OTR o.on 
Wo 0,572 0,331 0,197 O,IJO 0;!!2 01!31 0,!78 
Wt 0,022 0,052 0,066 -0,080 0,102 0,!34 0,172 
w2 0,252 0,246 0,205 0,!94 0,200 0,2!! 0,220 
w3 0,076 0,!40 0,!62 0,176 0,184 o,I83 0,!76 

0 w4 0,049 0,093 0,!40 O,I55 0,!55 0,!39 O,II5 
0 Ws O,OI7 0,067 O;IOI O,II6 O,II2 0,096 0,076 "' W& 0,008 0,043 0,067 0,076 0,072 0,059 0,043 

w7 0,003 0,02! 0,037 0,042 0,037 0,025 0,0!6 
Wa 0100! o,oro 0,0!6 0,0!9 0,018 010!5 o,oro 
W9 o,ooo 0,004 0,007 0,008 0,006 0,005 0,004 
W10 0 000 0 OOI ; (), 002 0.003 0.002 lo oo:i: 0.00! 
Wo 0,563 0,3!7 0,!79 0,!03 0,064 0,049 O,O~I 

Wt 0,012 0,020 0,02! 0,02! 0,026 0,040 0,062 
Wz 0,243 O,I90 0,!35 0,098· 0,084 0,086 0,!07 
w3 0,080 01II2 O,III 0,099 0,099 O,II7 0,!37 
W4· 0,056 0,106 0,121 0112! 0,125 0,134 0,144 

0 Ws 0,024 01CJ'77 0,!09 0,!24 0,!37 0,144 0,14! 0 
0 ..... w6 0,012 0,060 O,IOO 0,124 0,!35 0,!31- 0,!!8 

w, 0,006 0,043 0,082 0,!06 O,II3 0,!08 0,09! 
Ws 0,003 0,0113 0,058 o,ooo 0,087 0,080 0,063 
Wg O,OOI 0,026 0,038 0,054 0,058 0,05I 0,040 
W10 0,001 0,008 0,023 0,034 0,035 0,031 0,024 
W>IO 0,001 0,007 0,023 0,036 ' 0,037 0,030 0,022 

6 

40 45 

0,834 0,882 
0,098 0,077 
0,055 0,034 
0,009 0,006 
0,003 0,002 
O,OOI o,ooo 

0,6!4 0,7!0 
0,!86 0,!65 
0,!22 0,078 
0,061 0,038 
O,OIO 0,006 
0,003 0,002 
O,OOI o,oor 

0,434 0,53! 
0,225 0,222 
0,!78 o,I34 
O,II5 0,087 
0,028 O,OI6 
0,012 0,007 
0.007 0.004 
0,245 0,326 
0,202 0,224 
0,2!3 0,195 
0,!56 0,!30 
0,083 0,06! 
0,055 0,037 
0,029 0,0!7 
0,009 0,005 
0,006 0,004 
0,002 0100! 
0.00! 0 000 
0,069 O,IOI 
0,094 0,!32 
01!3! 01!62 
0,!56 O,I6I 
0,!48 o,I36 
0,128 0,106 
0,094 0,077 
0,074 0,055 
0,048 0,033 
0,028 0,0!8 
070!7 o,on 
0,0!4 6,009 

50 

0,9!3 
0,060 
0,0~2 

0,004 
o,oor 
o,ooo 

0,772 
0,152 
o;o47 
0,025 
0,004 
0,001 
o,ooo 

0,614 
0,2!5 
0,094 
0,06! 
0,009 
o,oo5. 

'o.om 
0,420 
0,234 
0,167 
O,IOO 
0,940 
0,023 
o,oro 
0,003 
0,002 
O,OOI 
o ono 
o,I54 
0,170 
01189 
0,!54 
O,IIo· 
0;084 
0,054 
0,039 
0,020 
0,010 
0,006 
0,005 

t 

t 
~~~ 

1 
,. 
' 

I ·r 
! 

·.· 

£G 
WN rwJ{ 

t"'s t=i 
0.6 

0,/t 

~ 

0 2 4 6 8/{ 0 2 4 

0,6h """ f 
Eo= 

WN 
f:li 

i=f~ 
0.4 

0~ 

0,6 

0.4 

0.2 

024 68 024 

H Eo 
WN 

t -' -, 

2. 4 6 8 0 2' 4 
)( 

Pnc •. 1. BepoHTHOCTH WN. ( E 0.; E = 1.1'< 
HOCTK conocTasneHKH peaynbT 
MH na pKcyHKe npnae.neHbl o6c 
¢aKTOpnana uenoro qncna N 
¢YHKUHH r ( N + 1 ). 1 - pa 
2 - qeTHbiM N • DyHKTHPH> 
3HaqeHKH t YKH3aH':" B r/CM 



/ 

£0 =!00Mev w"JI 
T a Cl JI 11 u a 

BeJIHqHHU wN (E01E • I Mev ,t 

WJ( 
t=S 

w){ rw~~-
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4. K a c K a n u bl e K p H B "' e 

nony'leHHb19 · pacnpeneneHHII WN U03BOlliiiOT onpenenHTb K8CK8AHb19 KpHBble 

N(E 0 ,E, t l - aasHcHMOCTH cpenuero 'IRena aneKTPOHOB B nusue oT rny6uubl t • 3TH 

KpHBble npeACT8Bll9Hbl ·ua puc. 3, rne npHB9,ll9Hbl T8K)K9 K8CK8AHb19 KpHBb19 Allll llHBHel!, 

oopaaOBaHHhiX aneKTpOHSMH. norpelliHOCTH ual!neHHbiX 3H8'19HHI! N COCTSBll!IIOT 3 ;. 5%. 
~ -

PHc. 3. · 

N.(Eo,E= JMeV,t) 
6 

/'" :-..... . , 

/ \! ,, 
5 t- . _J\ 

v· ,, 
~ 70 I / I I . 

' I- v· ! \ ~-I I 

1/ vf ' ... 
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'\ "' . I 
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/ l ' ' 1\ 
i ! ', 

~ c" ' 

I I ' ! . ' 

t- I I lf ·/ v NOO \ "~ , I 3 

/I 11: ~' r, j\,~ \ 
I' I L ~' ~o I '\. ~ \ ' VIA / ' "I\ 

/.~~~ V_~'_ 20G ' -......... ' "'-. " . ~· ' !'-... '., r-... 
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13111 ~ '~~ ~ .... ~'~ ~'--, '~ 
1.r 11/l ' ~ -- --.,I'<., .. L__ ~~>~ , ' f 

v ' ._j-...... "t-- I ...........;:~'I'-............................ ~ ':_±__........... ~~ 

II' I -t-- .J::':- :-t-- ::: --..._ 
I I I I I :r::. -, 0 10 20 40 ··50 JO 

·t~r/cM 2 
Kacxanu"'e KpHBhle nn11 nuauell, o6paaoaaHHbiX y -xaaHTSMH (cmioWHble nuHHK) 

H aneKTpouaMH (nyHKTHpHble KpHBhlel. UH¢paMK y KpHBblx noxaaaHbi cooTae-r

CTByiOLURe 3H8'19KHH 3HeprHH nepBR'lHOl! 'lSCTHUbl B ~aB, 

10 

PaaBRTHe. nusuea, Bhi3B8HHb!X y -KB8HT8MH,. B 

MK, xep8KT9pHayeTCH M9HbWHM UO Bb!COT9 H 

KpHBOA,, KOTOpb!A C,llBHHyT B 'oonaCTb OOlrbWHX. 

ouuyro enuuuny •. 11 HTerpanbHble KSCKSAHble Kpl 

t_ 
I(E 0 , E,t) a fN (E 0 , 

0 .. 

) 

onpe.nenHrowue noTepu suepruu nHBHH B sew 

nepBH'lHb!X. Y-KBSHTOB H aneKTpouos {puc. 

I (Eo,£= 1 Me\;,·t) 
200 ' . 

150 

IDO 
I I 

I 
-I.-.. 

I 
_j 

sa 

0 
fO 20 

• 
.Puc. 4. J1HT9I'p8UbHh!9 K8CK8,llHh!9 KpHB 

weM pucyuKe. 

Haa.neuu&re B uacTonweA paooTe KBCI 

KpHBh!MK
1 

nony"leHHb!MH M9TOAOM .MOM9HTOE 

TH"lecKoA :.uepru11 .nnn cBHHua 6hmll ucnon1 

Cpaaueu11e npHBOAIITCSI .nm1 auepruA nepBII 

B8HH8SI o6nBCTb H8 p11C. 5 npe.llCT8BRH9T C 
1 



KpHBble 

B llHBHe OT rny6HHbl t • 3TH 

K8CK8AHble KpHBble AllSJ llHBHeft, 

uaA.z:teHHblx aHa'ienuA N cocTaamnoT 3 f 5%. 
._.; 

20 JO 40 ··50 
t,r/cM 2 

llHBHel!, o6p830BSHHbiX y -JCBaHTSMH (cnnOWHb19 llHHHII) 
1
11ble KpHBble}. Uu¢paMu y KpHBbiX noxaaaHbi cooTBeT"" 

.HenY.uu nepBH'iHOA 'iSCTHUbl B Mas. 

10 

paaBRTHe · nuauel!, Bhi3BaHHhiX y -xaaHTaMn,. B oTnH'IHe OT llHBHel!, Bhi~BaHHhiX snexTpoua

r.tH, xapaxTepuayeTCll MeHbWliM no BhiCOTe H 6onee WHpO:KHM M8:KCHMyMOM :K8CK8AHOI! 

xpHBOl!:,, JtOTOphll! CABKHyT B 06naCTb 6onbWHX, TOllWHH 

oHHY!O eAHHHUy • .11 HTerpBllbHble :K8CK8AHhle ltpHBble 

t_ . 
I(E 0 , E,t) a fN (E 0

, E,t')dt', 
0 .. 

npHMepHo ua OAHY pa.z:tnaun-

(4) 

onpe..z:tenli!OlllHe noTepu auepruu llHBHll B aemecTae, Taxme paanH'i8JOTCll .Allll cnyqaea 

nepBH'iHb!X Y-KBaHTOB H anexTpOHOB (puc. 4). · 

I (Eo,£= 1 MeV,.t) 
200 

150 

IDO 

sa 

0 dO 20 

• 

30 40 50·· 
t,_r/CM2 

.Pac. 4. l1HTerpanbHbie xacxaAHbie xpHBbie. 06oauaqeHHll Te me, 'ITO H ua npe.Abi.Ay

meM pucyHKe. 

HaA.z:teHHbie B HaCTOllllleA pa6oTe K8CK8.AHble !tpHBble COUOCTBBlleHbl Ha puc. 5 C 
. . . /1/ . . . 

KpHBbiMR, nony'leHHb!MH MeTonoM MOMeHTOB • B xaqecTae pannauuouuoA ·.AllHHbi H xpu-
. . . . . 2 . . /22/ 
TH'leCKOi! 8HeprHII nmi CBHHU8 6blllH HCll011b30B8Hbl 3H8'leHHH 6,4 r/CM H 7,4 Mas • 

Cpaaueune npnaonHTCH nnH sueprHl!: nepBH'lHbiX snekTpouoa: 161 n 382 Msa. 3a';UTpHxo

aaunaH o6naCTb Ha pHC. 5 npencTaBnHeT C060l!: KOpH.AOp 3HaqeHHI!, COOTBeTCTByiDlllHl!: 

11 
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t,r/CM2 

PHc. 5; KacKS.IlHble' KpHBble, nonyqeHHble B H8CTosuuea pa6oTe (cnnoWHble nHHHH) H 
Bbi'lHCII9HHbl9 M9TO.Il0M MOM9HTOB/ 1/ ( nyHKTHpHhl9 IIHHHH), 3awTpHXOB8HH8SI 
o6nacTb cooTBeTCTByeT Heonpe,lleneHHOCTH BeJIH'lHHhl E , paBHOA :!;0,5 MaB·. 
llH¢paMH y KpHBhiX noKaaaHbl cooTBeTCTByiOWHe aHa'leHHB E0 B MaB, 

Heonpe.lleneHHOCTH BenH'lHHhl aHeprHH o6peaaHHB E , paBHOI B Haw eM cnyqae 1,0:!: 0,5 M~B. 
Cornacue M9)K.IlY K8CK8.11HhiMH !tpHBbiMH HM99T M9CTO TOltbKO B 06JI8CTH M81IhiX TOIIWHH t , 

' . 

B aaKJIIO'leHHe nonb3yeMcB cnyqaeM no6naro.11apHTb H.B • .lleMHHy, A,l1, To~tapc~y!O 
H E.A. llJBaHeBy aa noMOWh B BhlnonH.eHHH pac'l~TOB. 
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