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npH npoeKTHpOB8HHH CHflbHOTQqHbiX YCKOpHTeneA B03HHKaeT aonpoc 0 pacq~Te 

3amHTHbiX nepeKpbiTHA oT paccestHHoro H3nyqeHHSI. OnaaKo a aacToSimee apeMst noq­

TH ITOflHOCTbiD OTCYTCTByeT 3KCITepHMeHT8flbHBSI HH¢OpM8UHSI OTHOCMTenbHO napaMeT-

pea ocna6neHHSI pacceSIHHOro H3nyqeaMst ycKopHTeneA a 3amMTe. B pa6oTe 
/1/ 

npennaraeTcSI MeTonHKa pacq~Ta ocna6neHMSI paccestaaoro H3nyqeaHst pa3nH'IHhiX 

aaepreTH'IeCKHX rpyrrrr a 3amHTe. B naaaoA pa6oTe rrpoaeneao sKcrrepMMeHTanhHoe 

HCcnenoBBHHe ocna6neHHSI pacceSIHHOI'O H3fly'leHHSI CHHXpOUHKflOTpOH8 B 06b!'IHOM 

H reM8THTOBOM 6eTOH8X. 

no CBOeMy SHepreTM'IeCKOMy COCTBBY paccestHHOe H3fly'leHHe MO~eT cyWeCT­

BeHHblM o6pa3oM oTnH'IaThGst nnSI pa3HbiX To'leK 3ana ycKopHTenst . EcnH nnst 

1 Msa) xapaKTepao cpaBHH-

TeflbHO paBHOMepaoe npocTp8HCTBeHHOe pacrrpenenC HHe, TO ITOTOKH HeATpOHOB C 

saeprueR 6onee 20 Msa cymecTBeHHp 38BHCSIT OT B38HMHoro pacrrono~eHHSI TO'IKH 

. • • I 1/ B 
Ha6monenH ;1, OTpa~aTenst H HCTO'IHHK8 H3nyqeaHA HBCTOSIWHX HccnenoB8HHSIX 

YCT8HOBK8 H3 06bi'IHOI'O 6eTOH8 H8XOllHfl8Cb B ycnOBHSIX ·~eCTKOI'O' crreKTp8 pac­

CeSIHHOI'O H3fly'leHHfl, a yCT8HOBK8 H3 !'eM8THTOBOI'O 6eTOH8 -B ycnOBHSIX "MSII'KOro' 

crreKTpa. EonhmHHCTBO peanbHbiX nepeKpbiTHli oTaeqaeT aeKOTOpbiM rrpoMe~yTO'IH biM 

ycnOBHSIM. 

3KcrrepaMeHTanhHast ycTaHOBKa H3 o6 bi'IHoro 6eToaa rrpencTaBnstna co6oii 6noK 

pa3MepOM 2150 X 1780 X 1230 MM H pacrronaranaCb y SipMa M8I'HHT8 CHHXpOUHKflO­

TpOH8 Ol1.Hl1 ( pHC. I). XHMH'IeCKHA cocTaB 6 eToHa rrpHBenea B Ta6n. 1. KoacTpyK-

UHSI K8CCeT ITSITH BepTHK8flbH blX K8H8ITOB IT03BOITSIIT8 y CT 8 H8BITHB8Tb ll . TeKTOpbl '!e-

/ 2 / 
pe3 10 e M. XapaKTepHCTHKH neTeKTopoa, Hcno nh3 0Ba HHbiX B onbiTa x, naHbi a p a 6oTe 
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llnH onpeneneHHH CTeneHH nOUODHSI peanhHOMY nepeKpbiTHJO H8 aKcnepHMeHTanbHOI! 

ycTaHoaKe Obino H3Mepeao -none pacceHaaoro Hany'!eHHH H ocna6neHHe noTOKOB aei!T-

pOHOB qeTbipex aaepreTH'!eCKHX rpynn 8 POpH30HT8nbHOM H8ITpaBneHHH · H8 paanH'I­

HbiX ypoBHHx. KaK noKaaana aTH H3MepeHHH, ycTaHOBKa oTaeqaeT Tpe6oaaHHHM 

peanbHOPO nepeKpbiTHH, OUH8KO npH HCCneUOB8HHH OCnaoneHHS! H8 DOnbWHX TOnlliHH8X 

( d > 60 CM) HeOOXOUHMO Y'IHTbiB8Tb BKnan H3ny'leHHSI OT OOKOBbiX rpaael\ ycTa­

HOBKH. Ha pHC. 2 npencTaBneHbl 3KCITepHMeHT8nbHbJe U8HHbie no OCIT80ITeHHIO ITOTO­

KOB pacceSIHHbiX ael\TpOHOB p83ITH'IHbJX aHepreTH'!eCKHX rpynrr H MOWHOCTH U03bl 

raMMa-aanyqeaHSI a aaBHCHMOCTH OT TOnlliHHbi aaruHTbi. XapaKTep ocna6neHHSI 

noTOKOB Hei1TpoHOB BbiCOKOl\ aaeprHH ( E > 20 M aa) H ObiCTpbiX ael!TpOHOB rrpaKTH-

'!eCKH COBnanaeT ylKe H8 TOnWHH8X 38WHTbl d > 

Hbll\ BHU. 

20 CM H HMeeT 3KCIIOHeHUH8nb-

npH HCITOnb30B8HHH 

/3/ 
HOB B blCOKOl\ SHepPHH 

COOTHOIIIeHHSI MelKUY noTOK8MH OhiCTpb!X Hel\TpOHOB H Hel\Tpo­

H U8HHhlX 0 ceqeHHSIX BbiBeUeHHS! IIOTOKOB Hel\TpOHOB 8 

oeToH/
41 

MO>KHO rrony'IHTb oueHKY ¢aKTopa aaKorrneHHH rroToKa DhiCTpbTX HeliTpo­

• 
HOB: 0,5 ~ !,!. HeonpeneneHHOCTb B STOll BerrH'IHHe ODYCITOBneaa B OCHOBHOM 3Ha-

/3/ 
qeaHeM ¢aKTopa nepaoaaqanbHoro HaKorrneHHSI noToKa ObiCTpbiX HeliTpOHOB. 

3KcnepHMeHTanbHb!e TO'IKH, OTMe'!eHHbJe 3Be3UO'IKOI! , nony<ieHbl nyTeM yq~-

Ta ( BbT'IHTaHHH) ¢oaa Hei!TpOHOB, npoiiierriiiHX qepe3 DOKOBbte rpaHH ycTaHoBKH. 3a 

MaKCHManhnoe 3Ha'!eHHe ¢oaa DhJno npHHSITO aaaqeaHe noToKa aei!TpoHoa a nocnen­

ael! TO'!Ke. 

Ha pHc~ 2 npHaeneaa KpHBaH ocna6neHHH noTOKOB peaoaaHCHhTX HellTpOHOB 

(E'" 1,44 aa), paCC'IHTaHHaH cornacHO TeopHH B03pacTa. Ha TOnWHHax 3aWHTbl 

d > 50 eM pacxolKneaHe MelKny peaynhTaTaMH pacq~Ta H aKcnepHMeHTa onpene­

n HeTcH TeM, 'ITO peiiieBHe B03pacTHoro ypaaHeHHH HecnpaaennHBO nnH 6onhiiiHX 

TOnWHH 3aWHTbi. B 3TOM cnyqae HeOOXOUHMO HCIIOnb30BaTb 'ynyqiiieHHYIO' TeOpHIO 

B03p8CTa, Y'IHTb!BaJOWYIO 3KCIIOHeHUHaiTbHOe pacnpenenenHe HCTO'IHHKOB 3aMerrrrH­

IOWHXC51 Hel!TpOHOB. 

Ha Ha'!arrhHhiX cnoSix aamHTbl HaoniOnaeTcSI HaKorrneaae TerrnoBhiX Hel!TpOHOB. 

3To MOlKHO oobSICHHTb TeM, 'ITO nanaiOruHl! crreKTP Hel!TpoHoB cHnbHO "ooenHeH" 

TennOBh!MH Hei!TpOHaMH, TaK KaK a¢!l>eKTHBHhie MaTepH8IThl CTeH 3U8HH51 CHHXpo­

UHKITOTpOH8 H 3KCI1epHMeHTaiTbHOl\ YCT8HOBKH OTITH'IaiOTCSI nornomaiOWHMH CBOHCTB8-

MH no OTHomeHHIO K TennoBhiM Hel\TpoHaM . Xopowee coarraneHHe pac'!~THoll KpH-

aoll OCnaorreHHSI MOWHOCTH U03b! 38XB8THoro P8MM8 - H3nyqeHHSI C 3KCrrepHMeHT8ITb-

4 

HbiMH naHHbiMH yKaabmaeT 1 

Ill 
Te , K pacq~TY 38XB8THOI 

Ha pHc. 3 cpaaHHBaJO~ 

neneHHe nOTOKOB pacceHHHb 

aynhT8T8MH p8C'I~T8 UITS! UE 

H y = 60°). B BbiDOpE 
2 

neHHOCTb, o6ycnoaneaHaH T 

aHeprHH o6paayJOTCH He TOJ 

nHnaax, cenapaTopax H npy1 

3H8'!eHH51 UITH H OCIT8DneHH51 

ny'!eHHbJe no U8HHb!M p8C'IE 

H3MeHeHH51 nOTOKOB pacceSI . 

paKTepOM H3MeHeHH51 ITOTOK 

a Ta6n. 2 rrpHaeneaa nnHHa 

nony'!eHHaH Ha CHHXpOUHKnC 

neHHH nOTOKOB Hei!TpOHOB I 

HH, 6oM6apnHpyeMoll npoTo 

TOHe COCTaBnHeT 42 r 61 C 

qeM UITH TOll lKe rpynnbl H• 

3KcnepHMeHTarrbH851 

naa 6noKa pa3MepoM I x 

H pacnonaranach aa Hp~ 

COCTaB reMaTHTOBOrO OeTC 

KaHane ceqeaHeM 25 x toE 

pacceHHHOrO H3ny'!eHH51 H8 

I t / 
HH3KHX aHeprHl\ • noTOK 

aKcnepnMeaTanhHyiO ycTaH 

O'!eHb pe3KO ocnaorrHIOTCSI 

HOCTb y rnepOUHb!X rreTeKT< 

TanhHO onpenenHTb ocna6r 

6eTo ae. Ha pHc. 4 npHaen 

HefiTpOHO B B reMaTHTOBOM 

30H8HC HbiX Hel\TpOHOB IIOC' 

IOWHXCSI npoMelKyTO'IHbiX I 



Kp biTHJO aa aKcnepHMeaTarrhHol! 

H OCrra6rreHHe ITOTOKOB Hel!T-

HanpaaneHHH·Ha pa3rrH'I­

>TseqaeT Tpe6oaaHHRM 

eHHH H8 60ITblliHX TOITillHHBX 

OT 60KOBb!X rpaHel\ ycTa­

~bie no ocna6neHHJO noTo-

JYITIT H MOillHOCTII Jl03hl 

:apaKTep ocna6neHHR 

·IC TphiX Hel\TpOHOB npaKTH-

i HMeeT aKCITOHeHUHBITb-

;hlCTphiX HefiTpOHOB H Hei!Tpo­

H nOTOKOB HeilTpOHOB B 

10TOK8 6hiCTphlX Hel!TpO-

IO SITeHa B OCHOBHOM 388-

/3 / 
OTpbiX Hel!TpOHOS. 

, nony'l'eHhi nyTeM y'Il\­

lhie rpaHH YC T8HOBKH. 3a 

roKa Hei!TpOHOB a nocrreA-

!30H8HCHbiX HeilTpOHOB 

Ha TorrmHHax GamHThi 

aKcnepHMeHTa onpeAe­

seJlrrHso JlrrR 6orrhrnHx 

'b 'ynyqrneHHyiO' TeopHJO 

l HCTO'IHHKOB 3 8MellrrH-

He TeniTOShiX H el\TpOHOS. 

HOB CHITbHO "o6eJlHeH' 

CTeH 3JlBHHH CHHXpO­

ITOriTOillBJOillHMH CsOHCTBB-

'IeHHH C aKcnepHMeHTBITb-

HbiMH JlBHHbiMH yKa3biaaeT aa npHMeHHMOCTh MeTOJlHKH, npeArroJKe HHOH a Pt;t6o­

ll/ 
Te , K p8C'Il\Ty 38XB8THOrO raMM8-H3 11y'IeHHSI. 

Ha pac. 3 cpaBHHBBJOTCR aKcnepaMeHTarrhH bie JlBHHbie, x apaKTepH3YJOillHe pacnpe­

neneHHe ITOTOKOB pacceRHHbiX Hel\TpOHOB BblCOKOH a He prHH B 06bJ'IHOM 6eTOHe C pe-

3YITbT8T8MH p8C'Il\T8 Jl iTSI JlBYX yrrrOB 118JleHHSI HeilTpOHOB 118 38UlHTy ( y
1 

45° 

H y 
2 

60°). B Shi6ope cpeAHero y rna naAeHHR cymecTsyeT 6 orrbrnaR aeonpeAe-

rreHHOCTh, o6yCI10BI1eHH8H TeM 06CTOHTerrbCTBOM, 'ITO paCCeSIHHh i e H el1Tp0Hhl SbiCOK011 

aHeprHH o6pa3yJOTCSI He TOITbKO S CTeH8X 38118 YCKOpH TerrR, HO II B MarHHTH biX 

rrHH3ax, cenapaTopax H JlpyroM o6opyAosa HHH ( pHc. I). B Ta6n. 2 n p a seAe H bi 

3H8'IeHHSI JliTHH OCrra6rreHHSI ITOTOKOB paCCeR HHbiX ae ilTpOHO B BhiCOKOil a H e priiH, no -

rry'IeHHbie no naHHhiM pac'I l\Ta H aKcnepHMeHTa. EhiiTO ycTaHoarreHo, 'ITO x apaKTep 

H3MeHe HHSI ITOTOKOB pacceRHHbiX 6hiCTphiX HeilTpOHOB S 38 UlHTe onpeJlerrS!eTCH X8-

paKTepoM H3MeHeHHSI ITOTOK8 Hei!TpOHOB BbiCOK OJ1 a HeprHH. n oaTOMY JliTH cpanHeHIHI 

S Ta6rr. 2 npHBeJleHa Jl11HH8 OCI186 rreHHH noTOKOS pacCeSIHHbiX 6biCTp biX Hel\TpOHOB, 

/5/ 
norry'IeHHaH Ha CHHXpOUHKrroTpoHe s UEE'He • CrreAyeT OTMeTHTh, 'ITO JliTHHa ocrra6 -

neHHR noToKos Hei!TpoHos SbiCOKoil aHeprHH (E> 20 Mas) OT 6eparrnaesoiJ MJnue­

HH, 6oM6apAHpyeMoil npoToHaMH c a Heprae A oT I70 JlO 660 M as , s o6bi'IHOM 6e -

/6/ 
TOHe COCT8BITS!eT 42 Y. 6 I CM , 'ITO 11pH6 rrH3HTe rrhHO B 2,2 Y. 3,2 pa3a 60ITblli e , 

qeM JliTH TOll JKe rpyiTIT bl Hel\TpOHOB pac ceH HHOrO H3rry'IeHHSI. 

3Kcne pHMeHT8ITbH8H yCT8HOBK8 H3 reMaTHTO BOrO 6e TOB8 npencT 8BITHIT8 C060il 

JlBB 6noKa pa3MepoM I x I x I M, aKpaHHposaHHbiX 6noKa MH H3 o6bi'IHoro 6eToHa , 

H pacnorraranach Ha HpMe M8rHHT8 CH HXpOUHKITOTpOH8 0Yf.HYf ( pHC . J) . X HMH'IeCKHil 

COCT8B reMaTHTOSOrO 6eTOH8 11pHse)le H S Ta6rr. J. lle TeKTOp bl YCT8H8BITHSlliTHC b B 

KaHane ceqeaaeM 25 x I05 x 650 MM. no c aoeMy aaepreTH'IeCKoMy cocTasy none 

pacceRHHOrO H3 11y'I e HHSI HB S!pMe MBrHHTB S OCHOBHOM o npenerrH e T CSI HeilTpOHllMH 

Il l 
HH3KHX aHeprHl! noTOKH pacceSIHHhlX Hel\TpOHOB BhlCOKOft aHeprHH na)lBJOT HB 

a K CnepHMeHTBI1hHYJO yCTBHOSKy ITOJl O'IeHb 60rrblliHMH yrrrBMH H, Crr eJlOSB T e iTbHO, 

O'IeHb pe3KO OCrrB6ITSIIOTCR S 38IllHTe. llaHHOe 06CTORTerrbCTSO H MBITBH qysCTSHTerrb­

H OCTb yrrrepOJlHhiX )leTeKTOpOs ( • I00 HeflTp fcM
2

ceK ) He 1103SOITliiTH aKcnepHMeH­

TBIT h HO OITpenerrHTb OCrra 6 rreHHe ITOTOKB HeATpOHOS BhlCOKOfl a HeprHH S reMDTHTOBOM 

6eToHe. Ha pHc . 4 npaaeAeHo pacnpenerreaa e noToKos pe3oHaHCHhlX H Tenrroahlx 

HeflTpOHOS B reMaTHTOSOM 6eTOHe . Pac'I l\TH bie KpHBuie ocrra6rre HIHI nOT OKO S pe-

30 HBHCH biX Hei1TpOHOB ITOCTpoe H bl lliTH llBYX KpaiiHHX crryqaes : KOrJlB CITeK T p 38MelliTS! -

JOillHXCH npoMeJKyTO'IHhlX Hel!TpOHOS n p HHHT S S3Jle MOHOXpOMBTH'I eCKOA ITHHHH 
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(E
0 

= 1,5 Msa) (KpHBBS! 1) H KOrAa cneKTP aaMeAnSIIDmHxcSI npoMeJKyTO'!HbiX 

aeiiTpOHOB HMeeT BHil 1/E ( KpHBB S! 2). HcTHHHbi ti cneKTp 38MeAnSIJCim:IXCS! npoMe ­

lKYTO 'iBbiX aetiTpOHOB neJKHT MeJKAY ABYM!I yKa3BHHbiMH cny'iB!IMH. Cpaaaeaae sKcne­

p HMeHTanbHbiX H paC'!i'!TBbiX ABHHbiX no pBCIIpeAeneHHIO flOTOKO B pacceSIHHbiX aetiTpO-

HOB p a3nH'lHbiX 3HepreTH 'ieCKHX rpynn H MOmHOCTH ll03bl 38XB8THOrO rBMM8-H3ny­

qeHH!I B aamaTe noKB3biBaeT ynoaneraopHTenbaoe cornacae , 'IT O ABeT B03MOJKHOCTb 

I l l 
peKOMeHAOB8Tb npeAnOJKeHHYIO Me TOilHK Y lln!l pBC'ieTB aamHTHbiX nepeKpbiTHii 

Ha c T aAHH npenaapHTenhHoro npe!j:THpoaaHHS! aamHTHbiX nepeKpbiTHii B nono6HbiX 

reoMeTpH'ieCKHX ycnOBHS!X MOlKHO HCflOnb30B8Tb nonyqeHHbie 3KCIIepHMe HTBnbHbie 

aaaqeaH!I onHH ocna6neaaSI . B br6o p MaTepaanoB aamHTHbiX rrepeKpbiTHti B KBlKilOM 

KOHKpeTHOM cnyqae onpeAengeTCS! npH pBC'leT e CYMMBpHO ii ll03bl OT pa3nH'lHbiX 

KOMflOHeHTOB H3ny'leHHS! 38 38UIHTOit. 
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X HMH'lecKHii cocTaB c 

3neMeHTbi H 

p = 2350 KriM 13, 

p = 3450 KriM
3 

24 

J+l 
To 'iHOCTb :t 5% 

Dnana ocna6neHH H 

saeprHH ( E > 20 

Tonmaaa aamBTbi, 

CM 

10 - 60 

0 - 50 



OlllHXeSI npoMe>KyTO'IHblX 

rp 3aMellnSI!cilll:rxeSI npoMe­

eny'laSIMH. CpaaaeHHe SKene-

UOTOKOB paeeeSIHHblX Hel!Tpo-

bl 3aXBaTHOrO raMMa-H3ny-

teHe, 'ITO JlaeT B03MO>KHOeTb 

a 3alllHTHblX nepeKpb!THi\ 

nepeKpb!THi\ B UOJl06HblX 

lHbte SKenepHMeHTanhHbie 

>lX nepeKpb!THi\ B Ka>KilOM 

iOi\ ll03bl OT pa3nH'IHblX 

OK. ATOMH3JlaT, M. 1966. 

I H 3alllHTbl OT H3ny'leHHSI' 

'syochro-cyclotroo CERN 

3HeprHSI '. lb 525 ( 1962). 

3JlaTenbeKH.ll OTJlen 

rolla. 

J 

Ta6nHua I 
* 3 XHMH'!eeKHil eoeTaB o 6br'IHoro H reMaTHTOBoro 6eToHoB , Kr i M . 

3neMeHTbr H 0 c Mg AI Si s Ca 

p c 2350 Kr/M 13,6 1997 122 10 20 397 10 567 

= 3450 Kr/M 
3 24,4 1351 34 35 98 278 p 

*1 
To'!HOCTh ±. 5% 

Ta6nHua 2 

Na 

7 

llnHHa oena6neHHSI A (eM) noToKa paeeeHHHbtX Hei\TpoHoB BbreoKoil 

sHeprHH (E > 20 Msa) B o6br'IHOM 6eToHe. 

TonlllHHa 3alllHTbi, 

eM 

10 - 60 

0 -50 

18,2 

14,2 

A 

(pae>t~T) 

7 

( SKe nepHMe HT) 

18,8 ±. 1,5 

F"e 

13 

1624 
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P 11c. I. Pa ..; nono)KeHHe sKcnepHMeHTanhHbiX ycTaHOBOK B 3ll8HHH cHHxponHKnoTpoHa 

OV!HVf, 
I. 3KcnepHMeHTanbHaSI ycTaHOBKa H3 o6bi'IHoro 6eToHa . 

2. Ocb H3MepHTenbHoro KaHana . 

3. MarHHTHbie nHH3bi H cenapaTopbi . 
4. 3KcnepHM8HT8J1bHaSI ycTaHOBK8 H3 reMaTHTOBOrO 6eToHa. 

5. 3KpaHHpy!OlUH8 6nOKH. 

6. Ocb ny'!Ka npoTOHOB. 
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PRe . 2. PacnpeneneHHe noT 
( p = 2 350 Kr/ M 

0 - pacnpeneneHI!e 
( )K !fllKH H CUHH1 

• - TO )1<8 ( TBepn< 

• - l10 TOK8 6biCTpl 

• - noToKa pe3oHa 

0 - noTOKa TennoB 

+ - MO!UHOCTH ll03l 
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PacnpeaeneHne noTOKOB pacce51HHoro nany'!eHH51 B o 6bi'I HOM 6eToHe 

( p = 2 350 Kr/ M3 ) • 

O - pacnpeaeneHne noToKa HefiTpOHOB BblCOKoil aHeprnn (E> 20 Mas 

( lKHJlKHfi CllHHTHllll51TOp), 

• - TO >Ke ( TBepnblfi CUHHTHllll5ITOp), 

• - llOTOKa 6blCTpb!X Hef!TpOHOB 
1 

• - llOTOKa pe30H8HCHb!X Hei!TpOHOB (E,. 1,44 3B )
1 D - noToKa TennoBbiX HetlTpoHoB , 

+ - MOillHOCTH U03b l raMM8-H3lly'!eHH51 ( MKp/ CeK). 
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PHc. 3. CpaaaeaHe pacq{!THhlX . H aKcnepHMeHTanhHbiX .aaHHbiX no ocna6neHHlO B 

o6bl'IHOM 6eToHe ITOTOKOB HeiiTpOHOB BbiCOKOi! 3HeprHH (E> 20 Maa). O 

}. - p8C'Ie TH8SI KpHB8SI .agSI yrna na.QeHHSI Hei!TpOHOB H8 38lUHTY 0 y = 60 1 

2. - TO >Ke .QnSI y = 45 1 

Q -pacnpe.aeneHHe ITOTOK8 HeiiTpOHOB BbiCOKOH a HeprHH (E > ::\0 MaB) 

( lKH.QKHi! CUHHTHnnSITOp ); 

• - TO >Ke ( TBep.QbiH CUHHTHnnstTOp) 1 

A - ITOTOK8 6biCTpblX HeiiTpOHOB . 
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PHc. 4. Pacnpe.aeneHHe no· 

B reMBTHTOBOM 6e 

• - pacnpe.aenef 

D - noToKa Ten.r. 

.1 - p8C'IeTH8SI ~ 

xpoMaTH'Iec~ 

HbiX Hei!TpOH 

2 - .anSI cneKTpE 
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.uaHHhiX no ocna6neaaro B 

1 aaeprHH (E> 20 Mas). 
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l!TpOHOB H8 381l!HTy, y = 60 1 

n1 aaeprHH (E > ~0 M aa l 
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Puc. 4. P acnpe.ueneaue rroTOKOB TennoBbiX H peaoaa~CHbiX ael!Tpoaoa (E 
B reMaTHTOBOM 6eToHe ( p = 3450 Kr/M ) 

a - pacrrpe.ueneaue noToKa peaoaaacHhiX ael!Tpoaoa1 
Q - ITOTOKa TerrnOBbiX Hel!TpOHOB 1 

1,44 aa) 

1 - pac~aTHBH KpHBaH OCna6neHHH peaoHnHCHbiX Hel!TpOHOB .llnH MOHO­

XpOMBTH~eCKOl! nHHHH ( E
0 

= 1,5 Maa) aaMe.unHroll!HXCH npoMe>KyTo~­
BhiX ael!Tpoaoa, 

2 - .UnH CITeKTpa 38Me,llnHIOll!HXCH npoMe>KyTO~HbiX ael!TpOHOB BH.lla 1 / E. 
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