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Ce4eH~e B3a~MOAeHCTB~~ Hei1TpOHOB C ~ApaM~ renH~-3 OTHOCHTC~ 
K 4~Cny CTaHAapToe / 1/ , T.e. Ce4eH~H , nnaBHO MeH~O~HXC~ B w~
POKOM A~ana30He 3HeprHH H H3BeCTH~X C XOpOWeH T04HOCTbO. 0A
HaKO nocneAHeMy Tpe6oeaHHO YAOeneTeop~oT ~3MepeHH~ nonHoro 
ce4eHH~ 1 2

1
11 ce4eHH~ pacce~HH~ /3/n~wb e Tennosoi1 o6nacTH . .llaH

H~e ~e o ce4eH~~x e ~HTepeane 3Hepr~i1 10 38-10 K3B snnoTb AO 
nocneAHe ro epeMeH~ 6~n~ 04eHb 6eAH~. EA~HCTBeHH~H 3KcnepHMeH
TanbH~H pe3ynbTaT 141 An~ ce4eHH~ norn~eHH~ /peaK~HH 3He(n, p ) / 
6t.ln nony4eH ~3 OTHOWeH~~ ce4eHHH 3He(o,p) - H 3Li (n, a ) -pe
aK~HH. 

B HacTo~~eM AOKnaAe coo6~aoTc~ pe3ynbTaT~ H3MepeHHi1 non
HOro Ce4eHH~ B3aHMOAeHCTBH~ HeHTPOHOB C ~ApaMH 3He B HHTep
eane 3Hepr~i1 0 ,025-250 3B. HsMepeHH~ a~nonHeH~ MeTOAOM epeMe
HH nponeTa Ha HMnynbCHOM peaKTOpe H6P-30. nponeTHa~ 6asa AO 
AeTeKTOpa cocTaen~na 11 5,51 t 0,05 M npH ~3MepeHH~x a Tennoaoi1 
o6naCTH 3HeprHH /peaKTOPH~H pe*~M/ H 57,72 ±0 , 03 M- B peso
HaHCHOH o6naCTH /6ycTepH~H pe*HM pa60T~ peaKTOpa COBMeCTHO C 
yCKOPHTeneM 3neKTPOHOB nY3-40/. B Ka4eCT Be MHWeHei1 HCnOnbSO
eanHCb ra30B~e o6pa3~~ B ~HnHHAPH4eCKHX KOHTeHHepax 113 Hep
~aBeiOIIIei:i CTanH AHaMeTpOM 50 MM H AnHHOO 590,3 ± 0, 05 MM. Pa-
6o4ee AaeneHHe npH TeMnepaType 22oc cocTaen~no 100,59 ± 0,02, 
49,86 ± 0,05, 50,28 ± 0,05 Topp a o6pa3~ax An~ Tennoaoi1 o6nacTH 
3Hepr~i1 ~ 751 ± 0, 2 Topp a o6pas~e AnR pe3oHaHcHoo o6nacTH. 
KOHTei1Hep~ nOABepranHCb B~COKOBaKyyMHOH OTKa4Ke npH Harpeee 
AO 150oc H ~MenH HaTeKaHHe He 6onbwe 4· 10 -e Topp/4ac. SHe 
AnA MHWeHeH 04H~anCA C nOMO~bO KpHOreHHO-cop6~~0HH~X noeyweK. 
npHMeCb 4He B HCnonb30BaBWHXC~ o6pas~ax 3He COCTaen~na 
/1,7 ±0, 1/% H onpeAen~nacb nyTeM Macc-aHanH3a Ha 3neKTPOCTa
T~4eCKOM ycKOP~Tene 3r-5. OnpeAeneHH~e c y4eTOM 3Toro Ton~HH~ 
ra30B~X o6pa3~0B paBHRnHCb 1 , 906 ·1 0 20 , 0, 945 · 10 20, 0, 970 .1 0 20 
H 1 , 4 2 1 · 1 0 21 RAeP 3 He Ha CM ~ 

HsMepeHH~ c ra30B~M o6pas~OM ~ 6es Hero aaToMaTH4eCKH 4e
peAoeanH Cb 4epes 10 MHHyT. Bo ape~ H3MepeHHH 6es o6pas~a a 
ny40K BBOAHnC~ BaKyyMH~H KOHTei1Hep, TO*AeCTBeHH~H nO nponycKa
HHO KOHTeHHepy C o6pa3~0M 8 npeAenax 0 , 02%. npHMep 3KCnep~MeH
TanbH~X cneKTPOB, nony4eHH~X 8 pe30HaHCHOH o6nacTH 3HeprHH C 
o6pas~oM /1/ H 6es o6pas~a /2/ noKa3aH Ha p11c . 1. 

HH~HAA WKana COOT8eTCT8yeT epeMeHH nponeTa HeHTPOHOB /KaHa
n~ WHPHHOH 2 MKC/, eepXHR~ WKana- 3HeprHH HeH TPOH08 B 38 . 
BpeM~ Ha6opa CTaTHCTHKH AnR Ka*Aoro cneKTpa paaHo 29 4acaM. 
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PHc. 1. 3t<cnepHMeHTanbH~e cneKTp~ c o6pa3qoM I ll 11 
6e~ o6pa3qa 121, nony4eHH~e e H3MepeHHRX nponycKaHHR 
r cnHR-3 e pesoHaHCHOH o6nacTH 3HeprHV. HeV.TpoHOB. 

B ~T~x H3MepeHHRX e ny4Ke nocTORHHO HaXOAHnHCb ¢oHOewe pe3o
HilHCHhle ~~o~nbTP~ Mn 1337 381 , Rh I 1, 26 3BI, Cd 10, 178 381. 
3HepreTH4CCKHH XOA KpHaO~ ¢QHa OnpeAenRnCR 8 OTAenbHOM H3Me
peHI-1V. c AOnonHHTenbHbiMH 11;HnbTpaMH Rr 135, 8 381, Ag 15,2 381 , 
Co I 1 32 381. l-13 H3MepeHHH nponyc KaHHR nony4E>HO nonHoe ce-
4CHHC 0 1 1 not<a38HHOe Ha £1-!C , 7....:.. 
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PHc.2 . nonHoe ce4e
HHe B3aHMOACHC T8HR 
HCHTPOH08 C RAPBMH 
renHR- 3 o 1 I 8 6ap
Haxl B 3aBH CHMOCTH 
OT 3HeprHH HCHTpoHOB 
E I 8 381 . 

I 

· ~ 

' I 

. l 

T04HOCTb 3KCnepHMCHT<lnbH~X TO•te K a 1 COC1a8nRCT 0,5% B HCI-

4anc 3~:epreTH4ecKoro AHana3oHa lnp11 E - 2 3BI 11 OKono 2~ & 

KOH4C ero. 

H3MepeHHR c rennost.rMI-1 HCHTPOHaMH ox8ano~aanH o6nacT b 3Hep
rHV. 0 , 02-0,17 38. $DH 3ACCb onpeACTIRilCR 3KCTpanOnRqHCH OTC4e
TOB ACTCKTOpa 80 opeMeHHhiX KaHanax MC>KAY HCHTpOHH~MH BCn~t<aMI-1 

Ha HCCTICAYCMYIO o6naC1b 1 rAe OH HC npe8b1Wan 7% OT MaKCHMyMa 
3KCnepHMCHTaTibHOIO cneKTpa . naHHble no OTACnbHhiM 3HepreTH4CCKHM 
y4aCTK8M cneKTpa 06pa6aTbiBBilHCb no MCTOAY HaHMCHbWHX KBaApaTOB 
AnA nony4CHHR eenH4HHbl (o.vrr,)T . CpeAHHH no rpeM o6pa3qaM 
pe3ynbT8T COCT88Hn le npeHe6pe>KCIIHH 0 

0 
1: 

~ (o a \,£) T = 848,6 ± l ,2 6. 38 . 

3ro 3H84CHHC COOT8CTCTBY£'T BCilH4HHC CC4CHHR 8 11TennOBOH11 T04-
KC , paBHOH 

o
8

(2200 Mlc ) ~ 5337 ± 8 6 , 

cornacy~eHCR C paHee H3BCCTHOH: 

5327± 10 6 / 2/ . 

nony4CHHbiC 3Ha4CHHR nonHbiX C~4CHHH npeACTaaneH~ HB PHC . 3 
B BHAC 3aBHCHMOCTH eenH4HHbl oyE IT04KHI OT 3HeprHH. nyHKTHp
HaR KpHBaR COOTBCTCTByeT Y4CTY TOnbKO CC4CHHR norno~CHHR aa, 
OTKilOHCHHC KOTOporo OT aaKOHa li V 8 HCCileAOBaHHOM AHana30He 
3HeprHH MOlKCT 6b1Tb 1 Kat< noKa38HO e 14 1 , npeACTaBileHO B BHAC 
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PHC, 3. 8enH4HHW oy E I a eAHHHqax 6apH . 38 112 I a 
SaBHCHMOCTH OT 3HeprHH HCHTpOHOB E I B 381. noR c He
HHII B TCKCTC . 
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q a v E = (1 + 4,6 ·10 V E K3 B ) · a a v E ) T /1/ 

3To OTKnOHeH~e cocTa8nReT 3aMeTHYD I =2%/ 8en~4~HY y~e np11 
3Hepr~l1 200 3B. K co~aneHI1D, OHO He ~no ~4TeHo 8 pa6oTe / 5 / ,8 
KOTopo~ ~3MepRnOCb OTHoweHI1e BF 3 (n, a)- 11 ' He (n, p) -ce4eHI1~ 11 
~n CAenaH 8~80A 0 8ni1RHI111 MOneKynRpHO~ C8R311 aTOM08 Ha HeH
TpOHHOe Ce4eHI1e. 

0TKnOHeHI1e 3KCnepi1MeHTanbH~X T04eK Ha pi1C.3 OT nyHKT11PHOH 
KP1180H HOCI1T CI1CTeMaTH4eCK11H xapaKTep.0HO ecTeCT8eHH0 o6oRCHR
eTCR 803pacTaHI1eM OTHOCI1TenbHOrO 8KnaAa Ce4eHHR pacceRHI1R a

0 

8 nOnHOe Ce4eHI1e at 8 COOTBeTCT81111 C 8~pa*eHI1eM: 

a t ..jE = a 0 yE +aa ..jE. /2/ 

TaKI1M o6pa30M, H3 3HepreTI14eCKOH 3a811CI1MOCTH nonHoro ce4eHHR, 
HCnOnb3YR AaHH~e o6 OTKnOHeHI111 Ce4eHI1R a lLOT 3aKOHa 1/ V, MO*HO 
nony4HTb 8enH4HHY ce4eHI1R pacceRHHR. OnHcaHHe 3KcnepHMeHTanbH~x 
TOyeK PHCYHKa 3 ~pMyno~ /2/, 8 KOTOpOi:l 8enH4HHa o a$" Onpe
AenReTCR ~OpMynoi:\ /1/, nOKa3aHO 8 8HAe cnnOWHO~ KPH80H, napaMeT
~ KOTOPO~ Ha~AeH~ pa8H~MI1: 

(u a ..;E) T ~ 848,0 ± 0,4 6 ·3B 112 , 

'7 
0 

= 3,3 ± 0,2 6 . 

3TH 3Ha4eHI1R HaXOARTCR 8 XOPOWeM cornaCI111 C pe3ynbTaTaMI1 113Me
peHHH qt / 2/ 11 qn 131 8 Tenn080H o6naCTH 3Hepri1H. npeACTa8nReT 
HHTepeC pacwHpeHHe 11CCneAyeMOrO AHana30Ha 3Hepri1H HeHTPOH08 
8nnoTb AO HeCKOnbK11X COTeH K3B. 
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