


1. AKc~oH /He~TpanbHaR, nceBAOCKanRpHaR ~ cpaeHHTenbHO cna-
6o B3a~MOAe~CTBYIOlJiaR 4acn11.,1a/ 6bln npeACKa3aH B 1978 r. /1,2/ KaK 
cneACTB~e BBeAeH~R ne44e~ ~ KB~HH/ 3 / B CTaHAaPTHYIO TeopHIO 
3neKTpocna6oro e3a~MOAe~cTB~R AOnonHHTenbHoro xHrrcoecKoro AY6-
neTa, CAenaHHoro c ~enbiO YAaneH~R ~3 Teop~H B03MOmHoCTH Hapywe
H~R CP-c~MMeTp~H e c~nbHOM B3a~MOAe~cTBHH. noHCKY aKc~oHa noceR
UieHo 6onbwoe KonH4ecTeo pa6oT. 3Kcnep~MeHTanbHO ero HCKanH cpe
A~ npOAYKTOB e3a~MOAe~CTBHR npoToHoe ~ 3neKTPOHOB pa3HbiX 3Hep
r~~ c ee~eCTBOM/ 4 - 8 1, e pacnaAaX Me3oHoe: K-+ay 191, Jft/J_.ay llO/. 

y -+3y /1 1 , cpeA~ H3ny4eH~R paA~OaKT~BHbiX ~CT04HHKOB 112/ H RAep
HbiX peaKTOPOB /l3- 17/ *, EionbW~HCTBO H3 aBTOPOB 3THX pa60T aKCH
OHa He o6HapylK~n~. liiCKnl04eH~e COCTaBnRIOT TOnbKO pa6oTbl <l>a~cHe
pa /6, 14/ • AaiOlll~e yKa3aH~e Ha aKC~OH c Maceo~ rna- 250 K3B. Cy
UieCTBeHHble pe3YflbTaTbl 6blnH nony4eHbl B peaKTOf.HOM OnbiTe 3eHAepa 
~ AP. /1 5/ H nocneAoeaew~x 3a H~M pa6oTax /1 6 • 7 I, KOTopble c~nb
HO npOT~BOpe4aT npeAnonomeH~IO 0 CYlJieCTBOBaHH~ aKCHOHa B HHTep
eane Mace OT 150 K3B AO 2me. ~aHHaR pa6oTa RBnReTCR npoAonme
H~eM / 16 /, HOC CYUieCTBeHHO yeenH4eHHO~ 4YBCTB~TenbHOCTbiO. 
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ca aKCHOHa m > 150 K3B. Ecn~ m <2m , OH pacnaAaeTCR Ha ABa 
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B) C. AKCHOH MOmeT 

o6paaoeb1BaTbCR e RAepHblx nepexoAax MarH~THoro T~na. BepoRTHOCTb 
3Toro npo~ecca no OTHOWeH~IO K ~3ny4eH~IO y-KBaHTa ((.<) 8 I (.t)y) xapaK
Tep~3YeTcR MHOm~TeneM a 8 /ay = 2,2·10-4. ~ CHnbHO 3aB~CHT OT KBaH
TOBbiX 4~Cen nepeXOAa ~ MaCCbl aKC~OHa. 

2. liiCT04H~KOM npeAnonaraeMbiX aKCHOHOB B AaHHO~ pa6oTe RBnR
eTCR ~MnynbCHbl~ peaKTop HEiP-2 1191 co cpeAHe~ MOlJIHOCTbiO 1 HBT, 
An~TenbHOCTbiO ~MnynbCa MOlJIHOCT~ 230 MKC /Ha nonyBbiCOTe/, 4aCTO
TO~ cneAOBaH~R ~Mnynbcoe - 5 r~. PaccMaTpHean~cb aKc~OHbl, pom
AeH~e KOTOPbiX TeopeT~4eCKH B03MOmHO B peaK~HRX, np~BeAeHHbiX B 
Ta6n.1. 

EinarOAaPR 60nbWOMY KOnH4eCTBY 6opa B 3alJI~Te peaKTOpa ~ Han~-
4~10 BOARHbiX 3aMeAnHTene~, ~HTeHC~BHOCTb peaK~~~ 3aXBaTa He~TpO
HOB RAPaM~ 6opa ~ BOAOPOAa AOBOnbHO BbiCOKa. 3Ta eenH4~Ha Bb14~C
nRnacb MeTOAOM cny4a~Hb1X ~cnbiTaH~~ c ~cnonb30eaH~eM 26-rpynno
eo~ C~CTeMbl KOHCTaHT/20/ , on~CbiBaiOlJI~X B3a~MOAe~CTB~e He~TpOHOB 

* npHBeAeHHble 3AeCb CCblnKH HOCRT Bbi60p04Hbl~ xapaKTep ~ AaneKO 
He nonHbl. 
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PeaK~HH 

n + 10 B ->
7Li* +a 

t.. 7Li + a 

THn 
nepexop;a 

npOTOHHhlH 
Ml 

H30BeKTOpHhlH 
Ml 

3HeprHH 
nepexop;a 
E 8 , K3B 

478 

2230 

Ta6nH~a I 

HHTeHCHBHOCTb 
peaK~HH 

R -1 , c 

3,46·1016 /I/ 

0, 34 .JOI6 /2/ 

C RApaMH 3neMeHTOB, BXOAR~HX B COCTaB aKTHBHO~ 30H~ H 3a~HT~ 
peaKTopa no nporpaMMe MRB/211. ~oeonbHO cno*Hoe pacnono*eHHe 
3neMeHTOB 30H~ H 3a~HT~ annpOKCHMHpoeanOCb npOCTpaHCTBeHHO~ 
KOH$Hrypa~He~, COCTOR~e~ H3 3000 3neMeHTOB. 

Heo6XOAHMO OTMeTHTb, 4TO HMn1nbCHaR HHTeHCHBHOCTb peaK~HH 
/1/ e peaKTope H6P-2 /3·10 19 c- I e HecKonbKO pa3 npeeocxOAHT 
COOTBeTCTBy~y~ HHTeHCHBHOCTb peaK~H~ B H3BeCTH~X 3HepreTH4ec
KHX peaKTOpax. 3TO yny4waeT OTHOWeHHe O*HAaeMOrO 3~eKTa K $OHY 
KOCMH4eCKHX ny4e~ H ecTeCTBeHHO~ paAHOaKTHBHOCTH, KOTOp~~ cny
*HT rnaeHo~ noMexo~ npH noHcKe aKcHoHa. KpoMe Toro, HMnynbcH~~ 
xapaKTep pa60T~ peaKTOpa no3BOnReT OAHOBpeMeHHO C OCHOBH~MH 
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3. 3KcnepHMeHTanbHaR ycTaHOBKa noKa3aHa Ha pHc. 1. On~T Ha~e
neH Ha perHCTpa~H~ $OTOHH~X nap OT pacnaAa aKCHOHOB, npOHHKa~

~HX CKB03b 6HonorH4eCKY~ 3a~HTY peaKTOpa. ~nR AeTeKTHpOBaHHR 
$OTOHOB HCnOnb3yeTCR CHCTeMa H3 12 C~HHTHnnR~HOHH~X C4eT4HKOB 
Ha OCHOBe nonHCTHpona pa3MepOM 1]x1]x40 CM 3 Ka*A~~. 8 HHTepecy
~~e~ HaC o6naCTH 3HeprH~ C4eT4HKH HMe~T AOBOnbHO B~COKY~ 3~eK
THBHOCTb perHCTpa~HH $OTOHOB H n03BOnR~T, XOTR H C nnOXHM pa3-
peWeHHeM, CYAHTb o6 3HeprHH $oToHOB. Pe3ynbTaT~ H3MepeHH~ 3$
$eKTHBHOCTH C nOMO~b~ CTaHAaPTH~X y-HCT04HHKOB noKa3aH~ Ha 
PHC.2. C4eT4HKH 06DeAHHeH~ BABe rpynnbl /no 6/, KOTOp~e BKn~4e
H~ Ha coenaAeHHR c pa3pewa~HM epeMeHeM 80 He. Me*AY rpynnaMH 
C4eT4HKOB HMeeTCR npocno~Ka H3 CBHH~a TO~HHO~ 10 CM AnR noAaB
neHHR B03MO*HOCTH perHCTpa~HH OAHOro $OTOHa B ABYX rpynnax C4eT-
4HKOB. nepeA CHCTeMO~ C4eT4HKOB HaXOAHTCR pacnaAH~~ o6DeM pa3-
MepOM 1x1,2x4 M3, OKPY*eHH~~ 3a~HTO~ H3 6eTOHa, 4yryHa H 6opH
pOBaHHOrO nonH3THneHa. 

B 3KcnepHMeHTe e BHAe ABYMepHoro cneKTpa perHcTpHpoeanHCb 
CYMMapHaR aMnnHTYAa CHrHanoB o6eHX rpynn C4eT4HKOB /B AHana3o
He 3HeprH~ 0, 2 M38 < E 1 + E 2 < 6 M38/ H HHTepean epeMeHH oT 
cTapToeoro HMnynbca peaKTopa AO HMnynbca coenaAeHH~ (t). $oHoeaR 
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~ PHc.l. llnaH pacnonoEeHHH ycTaHoa
~ KH. I - aKTHBHaH 3oHa peaKTopa, 

2 - 6eTOHHaH 3a~Ta, 3 - C~HTHn
nH~HOHHhle cqeTqHKH, 4 - 3~Ta 
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H3 Eene3a, 5 - CBHHe~. 

PHc.2. 3~eKTHBHOCTb c~HTHnnH
~OHHhlX cqeTqHKOB. 
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CKOpOCTb C4eTa YCTaHOBKH COCTaBnRna n - ] c- 1 H 6~na o6ycnoe
neHa, no-BHAHMOMy, KaCKaAH~MH nepeXOAaMH B RApax Be~eCTBa, Ha
~VHnU,i~;-v.;:;; .--.c..,c~ \.."''c r ""'vtl'\.dMVI, tu •• Jit:"""\.. 1 t:H1t::: t:::l.. 1 t:::l.. 1 t:Jt!HHOH PdAHUaK

THBHOCTH H o6ny4eHHR KOCMH4eCKHMH 4aCTH~aMH. nonHoe epeMR Ha-
6opa CTaTHCTHKH COCTaBHnO 14,5 CyT. 8 Te4eHHe 3TOrO epeMeHH 
ece ny4KH peaKTopa 6~nH 3aKp~T~. 

4. BpeMeHHoe pacnpeAeneHHe ecex 3aperHcJpHpoeaHH~x co6biTH~ 
npeACTaeneHO Ha pHC.3 /noKa3aHO OTKnOHeHHe COAeP*HMOrO epeMeH
H~X KaHanoB OT cpeAHero $OHOBOrO YPOBHR BHe BCn~WKH/. Ha6n~Aa
eTCR HeCOMHeHH~~ H36~TOK C4eTa B o6nacTH BpeMeH 3aAeP*eK OT 1 
AO 2 MC. 0AHaKo epeMeHHoe pacnpeAeneHHe 3Toro 3~eKTa He cooT
eeTcTeyeT $OpMe HMnynbca MO~HOCTH peaKTOpa /KpHBaR 1/, OHO HMeeT 

NrtJ-N 
+«< 
J/10 

2DD 
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PHc.3. BpeMeHHoe pacnpep;eneHHe 
3aperHcTpHpoBaHHMX co6~THH. H3 
COp;epEHMOI'O OTp;enbHMX KaHanOB 
BhlQTeH cpep;HHH ~OHOBhlH ypoBeHb 
BHe HMnynbca peaKTopa. KpHBaH I 
noKa3~BaeT ~OPMY HMnynbca Mo~oc
TH peaKTopa. KpHBaH 2 - pe3ynbTaT 
3KCnepHMeHTa C nOBWWeH~ HeHTpoH
HhlM ~OHOM. 
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RBHO sanaSAbiBa~HH xapaKTep. HaH6onee ecTeCTBeHHoe o6DRCHeHHe 
Ha6n~AaeMOMY 3~~eKTY - ~OH HeHTPOHOB, KOTOp~e npH saxBaTe B se-
~eCTBe sa~HT~ MOryT AaBaTb KaCKaAH~e y-KBaHT~. 3anaSA~BaHHe MO- ) 
meT 6~Tb o6ycnosneHO APeH~OM HeHTpOHOB AO ycTaHOBKH H nocneAy~- , 
~HM HX SaMeAneHHeM B Sa~HTe. ,l\m:l nposepKH 3TOH rHnOTeS~ M~ nposenH 1,,'' 
HSMepeHHR C MHOrOKpaTHO ycHneHH~M /a AeCRTKH pas/ HeHTpOHH~M ~o-
HOM B 3KCnepHMeHTanbHOM sane.C 3TOH ~enb~ OTKp~BanHCb WH6ep~ 
HeHTpoHH~x KaHanos APYrHx ycTaHosoK,pacnonomeHH~x a 3TOM *e sane. 
PesynbTaT~ HSMepeHHH OKasanHCb He SaBHCR~HMH OT paCCTORHHR MemAY 
HaWeH YCTaHOBKOH H OTKp~saeM~M KaHanOMjOHH npeACTasneH~ KpHBOH 2. 
npH o6pa60TKe OCHOBHOH CTaTHCTHKH 3Ta KpHBaR HCnonbSOBanacb AnA 
onpeAeneHHR ~OpM~ BpeMeHHOro cneKTpa HeHTpOHHOro ~OHa. ,l\nR Hop
MHPOBKH cneKTpa HCnOnbSOBanCR HS6~T04H~H 3~eKT, Ha6n~AaBWHHCR 
sa BCn~WKOH peaKTOpa /1,3 MC < t < 2,1 MC/, KOTOP~H He MOmeT 
6~Tb o6ycnosneH aKCHOHaMH. nony4eHH~H TaKHM o6paSOM cneKTP B~4H
TanCR HS speMeHHOrO pacnpeAeneHHR CTaTHCTHKH. 

5. ,l\nR onpeAeneHHR CKOpOCTH C4eTa aKCHOHOB OT peaK~HH /1/ H 
/2/ B aMnnHTYAHOM cneKTpe CYMMapHoro 3HeprOB~AeneHHR BbiAenRnHCb 
OKHa, KOTOp~e onpeAenRnHCb Ha OCHOBaHHH KanH6pOBKH annapaTyp~ 
y-HcT04HHKaMH 137Cs, ll!lsn H6°Co. CKopocTb c4eTa aKcHoHos (n) 
B~4HCnRnacb C y4eTOM speMeHHOro pacnpeAeneHHR HMnynbca MO~HOCTH 

1 
peaKTopa (Wi) no ~opMyne: n = -----.,-

T ~ m2 
i .. , 

Ni -N 
:£ -----· Wi 

N 

rAe Ni- 4Hcno co6~THH, saperHcTpHposaHH~x s t-oM speMeHHOM Ka
Hane, N- cpeAHHH yposeHb ~oHa BHe HMnynbca peaKTopa, T - acTpo
HOMH4ecKoe speMR HSMepeHHH, ~Wi= 1. nony4eHH~e pesynbTaT~ npH-
8eAeH~ s Ta6n.2. ' 

Ta6JJH~a 2 

nLi • c-1 -1 nd,c, 

(21.:!:_6)·10-
5 -5 6es BbNHTaHHJI 

(33.:!:_7) ·10 
HeHTPOHHOro $oHa 

(8.:!:_11) ·lo-5 (3.:!:_9)·10-5 C BbNHTaHHeM 
HeftTpOHHOrO $oHa 

6. BenH4HHa n C8RSaHa c xapaKTepHCTHKaMH aKcHoHa H napaMeTpa-

MH ycTaHOBKH COOTHOWeHHeM: n = Q. R • .J!... _1_. K. £ • 

411 V a 

4 

}j 

~~~--~~--~~-H~--~~-~----~~---
0 f(l() 2tJfl J()(J -ttJO Sllf1 6DD 
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PHc.4. 0THOCHTenbHaJI 
BepOJITHOCTb HCllYCKa
HHJI aKCHOHa npH CHJI
THH B036Y3AeHHJI B 

7L1 * /KpHBaH I H KpH
BaH 2/ H npH o6paso
BaHHH d /KPHB~e 3,4/. 
KpHB~e I, 3 paccqHTa
~ TeopeTHqecKHj KpH
B~e 2, 4 yKaS~aiOT 
sepxHHH npeAen Ha 95% 
YPOBHe AOCTOBepHOCTH, 
nonyqeH~ B AaHHOH 
pa6oTe. 

"'a /"'y 
Q = ___ __..; ___ - senH4HHa, KOTOpaR BK004aeT 8 ce611 OCHOBH~e 

r.E_/m_ 
~ -

CBOHCTBa aKCHOHa H MOmeT 6~Tb B~4HCneHa 4HCTO TeopeTH4eCKH j 
R - HHTeHCHBHOCTb peaK~HH /1/, /2/ /CM. Ta6n.1/, 0- Tenec
H~H yron ycTaHOBKH, t - AnHHa pacnaAHoro o6DeMa, v - cKopocTb 
aKCHOHa, K- MHO*HTenb, y~HT~Ba~HH noTepH npH BBeAeHHH orpa
HH4eHHH no aMnnHTYAe, fa - 3~~eKTHBHOCTb perHCTpa~HH aKCHOHOB, 
nonaBWHX 8 pacnaAH~H o6DeM, KOTOpa~ Y4HT~BaeT eepORTHOCTb nona
AaHHR H perHcTpa~HH nap ~OTOHOB 8 AeTeKTopax. BenH4HHa ra pac
C4HT~8anacb MeTOAOM CTaTHCTH4eCKHX HCn~TaHHH, OHa 3aBHCHT OT 
Mace~ H 3HeprHH aKCHOHa. /,l\m:l OpHeHTHPOBKH £ 8 = 0,05 npH ma = 
= 250 K3B H E

8 
= 478 K3B/. 

TeopeTH4eCKHe pac4eT~ senH4HH~ Q no ~opMynaM H3/7/ H ee 3Kcne
PHMeHTanbHaR eepXHAR rpaHH~a Ha 95% YPOBHe AOCT08epHOCTH 1 nony-
4eHHaR nocne 8~4HTaHHA HeHTPOHHOrO ~OHa, npHBeAeH~ Ha pHc.4. 
H3 conocTa8neHHR TeopeTH4eCKHX H 3KCnepHMeHTanbH~X KpHBWX cne
AYeT, 4TO AaHHWe no 7Li HCKn~4a~T aKCHOH C MaCCOH ma < 470 K38. 
npH 6onbWHX Maccax, 8nnOTb AO ma = 2me, KOrAa ~e B03MOJKeH pac
naA aKCHOHa Ha A8a ~OTOHa, OH HCKn~4aeTCA AaHH~MH no AeHTPOHy. 
MHHHManbHaA senH4HHa OTHOWeHHA TeOpeTH4eCKOro 3Ha4eHHR Q K 3Kcne
PHMeHTanbHOMY 8epxHeMy npeAeny cocTa8nReT r = 1300 npH m = 

a 
= 150 K3B. An~ cpa8HeHHR 8 Ta6n.3 npHBeAeHw aHanorH4H~e aenH4H-
H~, nony4eHH~e H3 pe3ynbTaTOB APYrHX pa6oT, KOTOp~e TaK*e HCKn~-
4a~T CTaHAaPTH~H aKCHOH C MSCCOH m < 2m • 

a e 

s 



HCTO'lHHK 
aKCHOHOB 

3HepreTHtteCKHe peaKTOphl 

recreH 1151 E!Oxte/1 7/ 

PaAHOaKTHB- HEP-2, 
HhlH HCTO'l- AaHHaH 
HHK 65 Zn/121 pa6oTa 

f 470 200 54 1300 

B saKn~4eH~e aeTap~ e~pa*a~T cea~ np~sHaTenbHaCTb A.B.Kyn~a
ey ~ fl.fl.HeMeHaey, npeAaCTa~~BW~M C~~HT~nnR~~aHH~e C4eT4HK~, 

B.B.Kapnyx~HY, A.M.HeaHaey ~ A.B.6enaey sa naM~b e pa6aTe, 
A.A.Paraey - sa B~4~cneH~R Ha 3BM. 
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H HapoAHOX03~MCTBeHHWX 3BAB4. AY6Ha, 1981. 
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TEMATH'IECKME KATErOPMM llYBJIMKAUMA 

OB~E~EHHOrO MHCTHTYTA ~PHYX 

MCCJIE~OBAHMR 

TeMaTHKa 

1. 3KcnepHMeHTanbHa~ ~H3HKa BWCOKHX 3HeprHH 

2. TeopeTH4eCKa~ ~H3HKa BWCOKHX 3HeprHH 

3. 3KcnepHMeHTanbHa~ HeHTpOHHa~ ~M3MKa 
4. TeopeTM4ecKa~ ~M3MKa HM3KHX 3HeprMH 

5. HaTeMaTMKa 

6. RAepHa~ cneKTPOCKOnM~ M paAMOXHMM~ 

7. ~M3HKa T~•enwx MOHOB 

8. KpMoreHMKa 

9. YcKOPHTenM 

10. AaToMaTM3a~HA o6pa6oTKM 3KcnepMMeHTanbHWX 
AaHHwx 

11. Bw4MCnMTenbHa~ MaTeMaTMKa M TexHMKa 

12. XHMH~ 

13. TexHMKa ~M3M4ecKoro 3KcnepMMeHTa 

14. HccneAOBaHM~ TBePAWX Ten M *MAKOCTeH 
~AePHWMH MeTOAaMM 

15. 3KcnepMMeHTanbHa~ ~3MKa ~AePHWX peaK~MH 
npH HM3KHX 3HeprM~X 

16. Ao3MMeTpH~ M ~3MKa 3~MTW 

17. TeopM~ KOHAeHCHpOBaHHOro COCTO~HM~ 

18. HcnonbaoaaHMe peaynbTaToa M MeTOAOB 
~YHAaMeHTanbHWX ~M3M4eCKMX MCCneAOBaHMH 
B CMe*HWX o6nacT~X HayKM M TeXHMKM 

19. 6li!OCIIH3MKa 
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