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Oony'leH!Ie HHcpOpMilUHH 0 CllHHOBh!X COCTOS!HlHIX ypOBHell COCTilBHOI'O H.Opll 1 npOHBnHIOWllX

CS! npH 31lXBilT9 1!9llTpOHOB 1 S!BnSieTCH B9CbMil Bll:>KHOll 31l.Oil'i9ll C TO'iKll 3peUHS! H3y'ieHHSI CTpyK

Typh! Sillep. Hau5onee yHunepcanbHhill MeTo.o onpe.oeneHnH cnnHOB ypoBHeil: saKnJOqaeTCSI B nc

nonb30BilHHll ny'iKOB llOnS!pll30Billlllh!X HeftTpOHOB II MllW9H9ll 1 CO.Oep:>KaWllX nonHpll30BilHHh!9 SI,0-

/1/ /23/ . 
pa , 8THM M9TO.OOM Bh!llOnHeH pS!.O SKCnepHM9HTOB C TennOBb!Mll 

1 
ll pe30HilHCHb!Mll H9itTpo-

/4 5/ 
HllMH 1 

• Heo5xo.ouMoit cocTaBHOit qacTb!O ucnonb3yeMhiX SKcnepnMeHTanbHblX ycTaHOBOK SIBnH-

9TCS! n~S!p1131lTOp HeitTpOHOB, 

VbB9CTHbl9 M9TO.Ohl nonSipH31li!Hll TennoBhiX II p930HilHCHb!X H9llTpOHOB OCHOBilHhl Hll llCnOnb-

30BilHHH HHTepcpepeHUHH M9:>K.OY Mlli'HHTHh!M H S!,09pHb!M pacceHHll9M H9ii:TpOHOB 1 'iTO B npHHUHne 

He n03BOnHeT npO,OBHHYTbCH no ::meprHll HeitTpOHOB Bb!lli9 30-50 SB 1 a npaKTH'i9CKH Bb!We 

10-12 SB us-sa p93KOI'O na.oeHHH HHT9HCHBHOCTH, 

B HacToHweil: saMeTKe o5cy:m.oa!OTCH HeKOTOpbie BOSMO:>KHOCTU nonHpusarmn u aHanusa no

nSipusauuu Heii:TpOHOB pe30H8HCHh!X ll 6onee Bh!COKHX SHeprHl1 1 OCHOBilHHhl9 Hll CllHHOBOit 3/lBHCH-

MOCTll S!.09pHOI'O B31lllMO.OellCTBHH, OTH B03MO:>KHOCTll OCTilHOBS!TCS! BllOnHe peanbHb!MH B CBS!3ll 

. /6-9/ 
C ycneWHh!M p83BHTH9M .0HHilMH'i9CKOI'O M9T0.08 nonHpll31ll!llH npOTOHOB 

sauuu H.oep He 3 onTH'i9CKOil: HaKa'iKOll/lO/. 

Opu nponycKilHHH nenonHpnsoaaHHhiX nellTpOHOB qepes MHWeHb1 co.oep:mawy10 nonSipnaoaaH

Hhie H.opa co cnunoM l/2 1 npowe.ownfi nyqoK npuo6peTaeT nonHpuaaunl0 1 paBHYIO 

( l) 

3 
r.oe f N - nonHpuaauuH H.oep 1 n - qucno H.Oep B CM 1 a - Tonwuita Mnwenu 1 a 11 a 

a t 

- Ce'ieHHS! B31lllMO.OellCTBHS! COOTB9TCTB9HHO .OnSl CHHrneTHOI'O ll TpHnneTHOtO COCTOSlHHll CllCT9Mbl 

JlnH npOTOHOB nonHp1131lllHOHHOe C9'i9HH9 ~ ( a
11 

- at ) paBHo: 

E 16, 7 I 1 - ---zooo- I 

I 1+ E I I 1 + _E_I 
134 4000 

(2) 
5apH, 

r.oe E - mwprnH HefiTpoHoB B Kan (rrpe.ononaraeTCSI 1 'iTO 1 sa < E < 3 Man), 

TaK KllK nonHpHsaunoHHOe ce'ieHHe rrpoTOHOB npaKTif'lecKn nocTOSlHHO B o6nacTH sHeprnll 

HellTpOHOB .00 HeCKOnbKIIX ,OeCS!TKOB J;<aa, TO nonHpll38UIIH HeltTpOIIOB TllK:>Ke 5y,c;eT llOCTOS!HHO.!i 

B STOll o6naCTH SHeprull. JlOCTH:>KHMilH CTeneHb nonHpll31lUI!H HOltTpOHOil .OOCT8TO'IH8 .OnSI nOCTS

HOBKI:! cpii3H'ieCKIIX SKC!IepHM9HTOB, Jlml !IpUMepa YKil:>K9M 1 'ITO JtpH HCllOnb30B8HHll KpHCTanna 

La Ug (NO ) 24 H 0 Tonu.mHo.ll d ""'2 cM
191 

npH fN =0 15
111 

nomtpnsaul'l!l nelt.TpOHOif.l 
:J 3 3 12 2 

COCTilBHna 6bl fn =0,54; !Ipll STOM llHTeHCHBIIOCTb npowe.owero ny'!Kil COCT8BIIT 10% OT IIHT(l.ll-

CHBHOCTH na.OSIOWero, 

/11/ 3 
B pa6oTe rroKasaHo, 'ITO peaKUHSI He (n,p) npH MllnhiX aHeprunx HetlTponoo u.aeT 

npeHMywecTB9HHO no KaHany co cnHHOM 0 u npu E ... o a I a = , . 8 
( 2±.2)%. TaKHM oi'SpasoM, 
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S o6nacTH l:lHeprHit ao aeCSITK8 Kas, S KOTOpOit MO:m:HO npeHe6pe'lb pacceSIHHeM, OTKnOHeHHeM 
• 3 

OT aaKoHa 1/ v H aaxsaTOM p -Hel!:TpoHos, nonSipHaaunoHHOe ceqenne He pasno 

-~ 
%(us - u 1 ) = 850 E 6apn, rae E - aneprHSI HeitTpoHos s as. 

BoaMo:m:no nan6onee nepcneKTHSHhiM 6yaeT f!Crronb3osaHHe nonSipHaosaHHoro 
3 

He s Kaqe-

cTse aHanHaaTopa nonSipnaauHH Hel!:TpoHos. EcnH N H N - 'IHcno saaHMOaei!cTsHll, sbi3hiBaeMt>rx 
+ -

HeitTpOHHh!M IIy'IKOM S TOHKOM cnoe Siaep CO CIIHHOM 1/2, COOTSeTCTBeHHO anSI asyx HanpasneHHit 

SiaepHOl!: IIOnSipH38UHH 1 TO 

N+ - N_ 
N + N 
+ -

. 3 
npH ne6onbWHX 9HeprHSIX anSI He 

f f O's -ut 
n N 

u
8 

+ 3u1 

Nt -N
't +N_. 

- fn f N • npH aneprHSIX E > 100 

KOI'aa S03MO)KH8 perHCTpaUHSI IIpOTOHOS OTaa'IH, anSI IIpOTOHOB OTHOWeHHe O's - O't 

u +3u 
nSieT 0, 72 npH E = 100 Kas H 0,32 - npH E = 1 Mas, B .t 

(3) 

Kas, 

COCTas-

KoM6HHaUHSI "nenonSipHaosaHHhil!: naaarowHit nyqoK - nonSipHaoaaHHaSI MHweHb - aHanHaaTop 

IIOnSipH38UHH" S IIpHHUHIIe 9KSHBaneHTHa npu onpeaeneHHH CIIHHOB yposHeit HCIIOnbayeMOH S HSCTOSI

wee speMSI KOM6HH8UHH "nonSipH30S8HHhli! IIY'IOK - IIOnSipH30S8HHaSI MHWeHb - He'lySCTSHTenbHhli! 

K IIOnSipH38UHH aeTeKTOp", 

CywecTseHHO Hosyro soaMo:m:aocTb aaeT ncnonbaoaanHe aHanHaaTopa nonSipHaauHH anSI Ha

MepeHHSI aenonSipH38UHH npH pe30H8HCHOM pacceSIHHH HeitTpOHOS S H9IIOnSipH30SaHHOil MHWeHH. 

EcnH naaarowHit nyqoK nonSipHaosaH ( in = I Haq, ) , TO nonSipHaauHSI pacceSIHHhiX HellTpo

HOS pasHa: 

f KOH, =( 1-2Q) f HS'I, 
(4) 

. . /12 13/ 
Q = 2u neKor. I 3u pace.- aepoSITHOCTb onpOKHahiSaHHSI cnHHa s oaHOM aKTe pacceSIHHSI • , rae 

B cny'lae peaoHaHcHoro paccesHHSI sepoSITHOCTb onpoKHahiBaHHSI 

cocTaanoro Siapa 1 : 

2 I 
Q+ =- -- anSI J =1+~, 

3 21+ 1. 

Q_=+ 
I+ 1 

1=1-~, iT+T" anSI 

Q 3aSHCHT OT CIIHHa 

(5) 

rae I - CIIHH Siapa-MHweHH. Bhtpa:m:enHe (5) cnpaseanHBO a rrpeanono:m:eHHH, 'ITO f = 0 

(s-Hei!TpOHbd H 'ITO MO)KHO npeHe6pe'lb IIOTeHUHanbHhiM pacceSIHHeM H .BKnaaoM COCeaHHX ypOSHel!: 

c apyrHM cnHHOM, B Ta6nHue rrp«seaeHhi 3Ha'leHHSI senH'IHHhi a+ = f KOH. 1 f naq, = ( 1-2 Q+ 

anSI paaHhtX I 

CyWeCTSeHHaSI 38SHCHMOCTb aenonSipH38UHH Hel!:TpOHOB OT CIIHHa COCTSBHOrO Siapa j 

II03SOnSieT onpeaenHTb J IIpH aocTaTO'IHOl!: TO'IHOC't;H H3MepeHHSI IIOnSipH38UHH pacceSIHHbiX 

Hel!:TpOHOS, 

B 3aKnro'leHHe aBTOpb! nonb3yiOTCSI cnyqaeM rro6naroaapHTb B.H. EcpHMOBa sa none3Hb!e 

aHCKyCCHH, 
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Ta6nHua 

I 1/2 3/2 2 5/2 

0,66 0,55 0,5 0,47 0,44 

a_ 0 0,11 0,17 0,2 0,2~ 
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