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B pa6oTe1~1 . HaMH 6blJia npe.IUIOJ:eHa nonma perHCTpHpyD!ll,etl 

31I9KTpOHHKH H M9TOnHKa aHaJIH3a 3KCnepHM9HTaJibH~ naHH~ ITO 
HCCJienoBaHHD HBJI9HHH HH3KOTeMITepaTypHoro HnepHOrO CHHT93a CHTC}. 
8TO IT03BOJIHJIO, B CBOD oqepenb, o6HapyXHTb 3MHCCHD HetlTpOHOB 

peaKUHH dd-cHHT93a 

s 
d + d ~ He + n 

L. t + p, 

(la} 

( 16) 

HOCH!ll,YD xapaKTep OTneJibH~ BCIT~eK, ITpH Hac~eHHH THTaHa, 
ITOKp@TOrO TOHKHM CJI09M HHK91IH TOJI!ll,HHOit 0,4 MKM, B peXHM9 
3JieKTpOJIH3a THxenott BonM 0

2
0. HattneHHoe 3HaqeHHe HHTeHCHBHOCTH 

HCITYCKaHHH HeitTpOHOB BO BCIT~Ke (ITpH Macce KaTona H3 Ti paBHOit 26 

r) OKa3aJIOCb paBH~ In= (3,6±0,9}x10
4 C~. llpH npoBeneHHH OIT@Ta C 

KaTonoM H3 qlfCTOrO THTaHa 3MHCCHH HeRTpOHOB He o6HapyxeHa. 
Pe3y1IbTaTbl pa60TM/~/ nonTBep:EnaDT BblBOnbl pa60T/2 -

7
/, B KOTOp~ 

TaKxe Ha6nDnanHcb HeRTpOHHble BCITMWKH cnopanHqecKoro xapaKTepa npH 
HaCM!ll,9HHH·Ti neRTepHeM KaK B peJ:HMe 31I9KTpOJIH3a 020, TaK H H3 
ra3oBoR ~3bl, H CBHneTeJibCTBJDT o c~ecTBOBaHHH HBJieHHH HTC. 
npHpona KOTOporo no CHX nop OCTaeTCH ITOKa 91ll,9 He HCHOR. 

AHaJIH3HpyH naHHble, nonyqeHHble B pa6oTe/~/, MOXHO cneJiaTh 
HeKoTopoe yTBepxneHHe (KOTopoe HecoMHeHHO Tpe6yeT 6onee neTaJihHOR 
npoBepKH), ~o BO MHoroM npouecc npoTeKaHHH peaKUHR HTC onpeneJIHDT 
HBJI9HHH, B03HHKaD!ll,H9 npH B3aHMOneRCTBHH H30TOITOB Bonopona C 
ITOBepXHOCTbD M9TaJIJIOB H HX CITJiaBOB. 

llo3TOMY, Ha Haw B3rJIHn, KOppeKTHOe CpaBHeHHe pe3yJihTaTOB 
pa60T , BWOJIH9HHbiX B pa3.mi~~ Jia6opaTOpli:HX naxe C OnHHMH H T9MH 
J:e MaTepHaJiaMH B03MOXHO TOJibKO B cnyqae onHOR H TOR xe T9XHOJIOrHH 
npHrOTOBJI9HHH HCCJienyeMMX o6pa3UOB no Haqana npoBeneHHH 
3KCIT9pHM9HTOB. 8TO 06CTOHT91IbCTBO MOX9T HBJIHThCH onHoR H3 npHqlfH 
OTCYTCTBHH BOCITpOH3BOnHMOCTH p93Y1IbTaTOB U9JIOro pHna 3KCnepHM9HTOB 

no HccnenoBaHHD HTC. 
B CBH3H C 3THM, Mbl peWHJIH npOB9CTH HCCJienoBaHHH C THTaHOBOR 

cTpyXKoR (JID6e3HO npenocTaBJieHHOR HaM KonneraMH H3 HauHoHaJibHOR 
na6opaTopHH B Jloc Anauoce > H3 TOR xe napTHH, H3 ItoTopoR 6blJia B3HTa 
CTpyJ:Ka nJIH npoBeneHHH 3KCIT9pHM9HTOB/s-s/, B KOTOp~ Ha6JIDnaJIHCb 
HeRTpOHHMe BCITbiWKH , o6ycJIOBJI9HHbl9 npoTeKaHHeM peaKUHll ( la} . 
Uenecoo6pa3HOCTh npoBeneHHH-TaKHX nccnenoB~HHR 6blna nponHKTOBaHa 
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pH~oM odcToHTenbcTB- Bo-nepBNX. Heooxo~HMOCTbD.· npoBepKH caMoro 

~KTa c~ecTBOBaHHH HBneHHH HTC He3aBHCHMNM o6pa3oM c npHMeHeHHeM 

MeTO~HKH H CllOCOOa OOpaOOTKH 3KCnepHMeHTanbH~ ~aHH~. OTnH~H~ OT 

padoT/~-&/_ Bo-BTop~ (B cnyqae npoTeKaHHH peaKuHa dd-cHHTe3a B 

~eaTepH~e THTaHa), HeOOXO~HMOCTbD npoBepKH B~O~OB ~aHH~ paOOT, 

CBH~eTenbCTBYDmHX 0 TOM, ~TO 3MHCCHH HeaTpOHOB HOCHT xapaKTep 

OT~enbH~ HeaTpOHHhlX BCnNWeK. 

HHxe ~ npHBO~HM onHcaHHe ycnoBHa npoBe~eHHH onhlTa c 

THTaHoBoa cTpyXKoa, Hac~aeMoa ~eaTepHeM H3 ra3oBoa ~3hl, a TaKxe 

pe3ynbTaThl, nonyqeHHhle H3 aHanH3a sKcnepHMeHTanbHNX ~aHH~

ITo~poOHoe onHcaHHe perHcTpHpyDmea sneKTpoHHKH H MeTo~HKH aHanH3a 

3KCnepHMeHTanbH~ ~aHHhlX npHBe~eHO B paOOTe/~/. 

ITOCTAHOBKA 3KCITEPMMEHTA 

3KCnepHMeHTanbHaH ycTaHOBKa 

Ha pHc.1 npHBe~eHa cxeMa .sKcnepHMeHTanhHoa ycTaHOBKH. 

P~rHcTpaUHH HeaTpOHOB peaKUHH (la) ocymecTBnHnach c noMOmbD 

~eTeKTOpOB TennOBhlX HeaTpOHOB 1, npe~CTaBflHDmHX C06oa 

nponOpUHOHanhHhle (BF3 )-c~eT~HKH, ycTaHOBneHHhle BOKpyr ra30BOa 

MHWeHH 2 (BO BHyTpeHHeM KOflhUe 16 C~eT~HKOB, BO BHeWHeM - 20). 

fa30BaH MHWeHb 2 C THTaHOBOa CTpyXKoa (Maccoa 40 r) npHrOTOBfleHHOa 

H3 cnnaBa 86% Ti + 6% Al + 6% v + 2% Sn noMemanacb BHYTPH Kono~ua 

3, pacnonoxeHHoro B ueHTpe 6oKca 4. MHweHb npe~cTaBnHna co6oa 

UHflHH~p H3 HepxaBeDmea CTanH ~HaMeTpOM 28 MM H ~flHHOa 1000 MM. 

M3MepeHHe TeMnepaTyphl MHWeHH OC~eCTBflHflOCb C llOMOmbD 

xpoMenb-anDMeneBoa TepMonaphl, yKpenneHHoa·Ha ee Kopnyce. 

B 3KcnepHMeHTe Hcnonh30Banach Ta xe perHcTpHpyDmaH 

sneKTpOHHKa,~TO H B pa6oTe/~/, 3a O~HHM flHWh HCKflD~eHHeM 
aKyCTH~eCKHa KaHan 6hln OTKflD~eH, T. K- ~aHHMa OllhlT npOBO~HflCH C 

THTaHOBOfi CTpynKoa, a He C MOHOflHTHhlM o6pa3UOM. 3neKTpOHHaH norHKa 

3KCnepHMeHTa ll03BOnHna O~HOBpeMeHHO nony~aTb HH~pMaUHD KaK 0 

BpeMeHaX llOHBneHHH CHrHanOB C HeaTpOHHhlX ~eTeKTOpOB B Te~eHHe 1MC 

(Ha~HHaH C MOMeHTa perHcTpaUHH nepBoro C06hlTHH), TaK H aMnflHTY~HYD 

HH~pMaUHD 0 nepBhlX H BTOphlX 3aperHCTpHpOBaHHhlX C06hlTHHX B Te~eHHe 

~aHHoro BpeMeHHoro HHTepBana. 
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PHc.2. AMnrrHTY~HHe pacnpe~eneHHH 1-x H 2-x HeRTpOHOB, 
saperHTpHpoBaHHNX HeRTpOHHNMH ~eTeKTOpaMH B cnyqae HX 
KarrHOpOBKH HCTO~HKOM 252Cf. 
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YcnoBH~ npoBeneHHH 3KcnepHMeHTa 

nepeg Ha~anOM 3KCnepHMeHTa npOH3BOAHnaCb BaKyyM-TepMH~eCKa~ 

TpeHHpoBKa THTaHOBOfi CTPYXKH Haxon~efic~ B MHWeHH- PeMHMN 
TpeHHpOBKH H Hac~eHH~ THTaHOBofi CTPYXKH neRTepHeM 6NnH aHanorH~HN 
yKa3aHHNM B pa6oTe/a/_ MHweHb HarpeBanacb no TeMnepaTyp~ 470 K npH 
Henpep~HO BKnD~eHHOfi BNCOKOBaKyyMHOfi OTKaqKe ee. no AOCTHXeHHH 
BaKyyMa nopHAKa 10-4 tiM pT.CT. HarpeB npeKpamanc~. MHWeHb 
npo~anacb ~HCTRM neRTepHeM H oxna~anacb no KOMHaTHOfi 
TeMITepaTypN npH BKHD~eHHOfi BNCOKOBaKyyMHofi OTKa~Ke (OCTaTO~HOe 

naBneHHe ra3oB He npeB~ano 10-4 MM pT.cT.). nocne oxna~eHH~ 
MHWeHH AO KOMHaTHOfi TeMnepaTypN llpOH3BOAHHOCb 3anonHeHHe ee 
npenBapHTenbHO o~HmeHHNM neRTepHeM non naBneHHeM 48 aT. KonHqecTBo 
gefiTepH~. nepBOHaqanbHO nornomeHHOro THTaHOBOfi CTpyXKofi, COCTaBHnO 
3,2 n.aT. QqHCTKa geRTepH~ ocymeCTBn~nacb C llOMOmbD ueonHTOB~ 

ancop6epoB, noMemeHH~ B XHAKHR a3oT. ConepxaHHe npHMeceR B 
oqHmeHHOM neRTepHH He npeB~ano BenHqHH~ paBHofi 2x10-7 o6. goneR. 

HaMH 6~na TipOBegeHa cepH~ H3MepeHHfi C THTaHOBOfi CTpyXKOR, 
~ac~aeMofi neRTepHeM, npH BapHaUHH TeMTiepaTypN ee OT 78 K no 300 
K. nepen HaqanoM Kaxnoro on~a MHweHb oxnaxnanacb no TeMTiepaTyp~ 

XHnKoro a3oTa (78 K> H noMemanacb B Kononeu 3 CcM pHc.1). Ha~HHaH 
c 3Toro MOMeHTa, B npouecce ecTecTBeHHoro yTenneHH~ MHWeHH no 
KOMHaTHOR TeMITepaTypN, TipOH3BOnHnC~ Ha6op CTaTHCTHKH. /.I.Jr~ 

YAnHHeHH~ BpeMeHH yTenneHHH MHWeHH no -14 ~. ee HHXH~~ qacTb 
(06naCTb pa3MemeHH~ THTaHOBOR CTpyXKH) TIOMemanacb B MaCCHBHNfi 
Mena~ nonb~ cTaKaH MaccoR -3,5 Kr. B TeqeaHe 3KcnepHMeHTa pa6oqHe 
3KCTI03HUHH ("a") (B npouecce yTenneHH~ MHWeHb C THTaHOBOfi CTpyXKofi 
aaxonHnacb BHYTPH Kononua 3) qepenoBanHcb c woaoB~MH 3Kcno3HUH~MH 

(MHWeHb H3BHeKanaCb H3 3KCTiepHMeHTanbHOfi ycTaHOBKH, a BMeCTO Hee B 
KOHOAeU 3 ycTaHaBHHBanacb HAeHTHqHa~ MHWeHb, HO He 3aiTOHHeHHaH 
neRTepHeM). Bo BpeMH npoBeneHH~ WOHOBblli 3KCIT03HUHfi MHweHb 
HaxonHnacb B AbDape c XHAKHM a30TOM. nonaoe BpeM~ aa6opa 
CTaTHCTHKH B 3KCnepHMeHTe COCTaBUHO 120 q. B TeqeHHe 3KCITepHMeHTa 
6NnO B~OnHeHO 11 TeMITepaTypH~ UHKHOB C THTaHOBOfi CTpyXKoR 
coxnaxneHHe MHWeHH no TeMITepaTyp~ 78 K c nocnenyDmHM ecTeCTBeHHRM 
yTenneHHeM ee no 300 K>. no OKOHqaHHH npoBeneHH~ TeMTiepaTypH~ 

UHKnOB KOnHqecTBO geRTepH~. COpOHpOBaHHOrO THTaHOBOfi CTpyXKoR, 
COCTaBHnO 14 n.aT. 
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PHc.3. AMTinRTYAHoe pacnpeneneHHe coObiTRR, nonyqeHHoe B 
pc3ynbTaTe cyMMHpOBaHR~ HeCKOnbKHX pa6oqux 3KCTI03HUHfi. 

100 200 300 

t (J.ls) 

Puc.4. Pe3ynhTHpyDmee pacnpeneneHue BpeMeHHblli RHTepBanoB Mexny 
TIOCnenoBaTenbHO 3aperRCTpHpOBaHHNMH HefiTpOHaMR 3a B~eTOM 
4JcHa ( N - qHcn6 COObiTHfi, TipRXOAHmRXC~ Ha HHTepBan 40 MKC; 
CTIROWHa~ HHHH~ - pe3yRbTaT ¢HTHpOBaHRH). 
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lloene 3aBepweHHH naHHO~ eepHH onbiTOB Mhl npHeTynHnH K Ta¥. 
Ha3~aeMNM TepMo- KpHoynapaM (3Keno3Hl.I,HH "0") e Henonh30BaHHeM 
3TO~ :~:e padoqe~ MHWeHH. CyTh HX 3aKnnqanaeh B enenynw,eM. 
llpOH3BOnHneH HarpeB MHWeHH no TeMnepaTypbl -woo K <npH 3TOM, 
eeTeeTBeHHo, npoHexonHna nHeeouHal.I,HH ne~TepHna THTaHa H naBneHHe 
ne~TepHH B MHWeHH noBbiWanoeh no ~ 40 aT), a 3aTeM pe3Koe 
oxna:J:neHHe ee no TeMnepaTypbl J:HnKoro a3oTa. no noeTHxeHHH 
TeMnepaTypbl 78 K MHweHh noMew,anaeh B Kononeu 3 <eM. pHe.1J H 
oeyw,eeTBnHneH Hadop eTaTHeTHKH B npo1.1,eeee eeTeeTBeHHOrO yTenneHHH 
ee no KoMHaTHO~ TeMTiepaTypbl (TaKHe npouenypbl e mfweHhD npoBonHnHeh 
de3 MaeeHBHOrO MenHoro eTaKaHa; BpeMH yTenneHHH MHWeHH eOeTaBnHnO 
-2 q). B 3KenepHMeHTe dblno npoBeneHo 7 3Keno3Hl.I,H~ THna "d". 

C l.l,enbD npoBepKH eTaOHnhHOeTH paOOTbl Bee~ perHeTpHpyDUJ,e~ 

3neKTpOHMKH M He~TpOHHbiX neTeKTOpOB Ha npOTH%eHMH Beero 
3KenepMMeHTa npoBonMnaeh KanMdpoBKa He~TpOHHoro KaHana e 
MeTIOnh30BaHMeM eTaHnapTHbiX HeToqHMKOB Pu-Be M 252

Cf. Ha pMe.2 
npMBeneHbl aMTinMTynHble paenpeneneHMH r-x M II-x eodbiTH~. 

3aperMeTpHpOBaHHb~ He~TpOHHb!MH neTeKTOpaMH B enyqae KanHOpOBKM HX 
He~TpOHHbiM HeTOqHHKOM 252

Cf (TIOnoxeHMe l.l,eHTpa THJ:eeTM llMKa 
eOOTBeTeTByeT 3HeprOBblneneHMD B He~TpOHHOM neTeKTOpe, B pe3ynhTaTe 
peaKI.I,MM n +

10
13-+ o. +7

Li, paBHOMY 2,3 MsBJ. CpaBHeHHe 3TMX 
pae~peneneHM~ no ~pMe H ITO nonoxeHMD l.l,eHTpOB THJ:eeTM nHKOB 
eBMneTenheTBOBano 0 eTadHnhHO~ paOOTe Bee~ perHeTpHpyDUJ,e~ 

annapaTypbl Ha npOTHJ:eHHH Beero 3KenepHMeHTa. 3~KTHBHOeTb 

perHeTpal.I,MM He~TpOHOB onpenenHnaeb e nOMOUJ,hD He~TpOHHOrO HeToqHMKa 
252 

Cf, paenonoxeHHOrO B MeeTe yeTaHOBKH MMWeHM . J..13MepeHHOe 
3HaqeHMe 3~KTMBHOeTH OKa3anoeb paBHbiM (24±1)%. 

eodbiTH~, 

padoqHx 
Ha pHe.3 npHBeneHo aMTinMTynHoe paenpeneneHMe 

3aperMeTpMpOBaHHbiX He~TpOHHb!MH neTeKTOpaMH B onHO~ H3 
3Keno3Hl.I,M~. YpoBeHh ~Ha, yepenHeHH~ no BeeM sKeno3Ml.I,HHM, 
eoeTaBnHn -7x10-2 MMTI/e llpH wnyKTyal.I,HHX ere B OTnenhHbiX 
3KeTI03Hl.I,MHX (OTHOeHTenbHO npMBeneHHO~ BenMqMHbl) TIOpHnKa 2x10-3 

MMTI/e. 

AHAHMS PE3YRDTATOB 

MeTonMKa "off-line" aHanH3a nonyqeHHbiX 3KenepMMeHTanhHbiX 
naHHbiX paHee nonpodHo dblna H3no:~:eHa HaMH B padoTe111 M eBonHnaeh K 
enenynw.eMY. BHaqane, KaK nnH padoqMx, TaK H nnH ~HOBbiX 
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3Ken03Ml.I,H~, llpOM3BOnHneH OTdop TaKHX nepenaq MH~pMal.I,HH B ll38M, 
Korna B TeqeHHe 1 Me HadnnnanHeh nBa H donee eodbiTM~. 

3aperMeTpMpoBaHHbiX He~TpOHHmm neTeKTopaMH c "none3Hble.. nepena1m J . 
3aTeM, BpeMH Ka:J:nO~ H3 padol!MX 3Kell03Hl.I,H~ npOH3BOnhHbiM odpa30M 
pa30MBanOeb Ha HHTepBanH nnHTenhHOCThD 0,5 q TaKHM odpa30M, l!TOObl 
KOnHqeeTBO "none3HbiX" nepenaq B TeqeHHe Ka:J:nOrO H3 3THX HHTepBaROB 
Oblno He MeHee nByX. Ha oeHOBaHHM OTOOpaHHbiX TaKMM enoeodoM 
nepenaq, nnH KaJ:nO~ M3 padoqMX 3KeTI03Ml.I,HA, npOH3BOnHnOeb 
noeTpOeHHe paenpeneneHHA BpeMeHHbiX HHTepBanOB Me:~:ny 

noenenoBaTenhHb!MH eodbiTHHW!, 3aperHeTpHpOBaHHbiMH HeATpOHHbiMH 
neTeKTopaMH. Pe3ynhTHpynw,ee paenpeneneHHe BpeMeHHbiX HHTepBanoB 
dblno nonyqeHo nYTeM eyYMHpOBaHHH BpeMeHHbiX paenpeneneH~A. 

eOOTBeTeTBYDUJ.HX Ka:J:nOA H3 padOliHX 3KeTI03Hl.I,HA. nnH KaJ:nOA ~HOBO~ 

3KeTI03Hl.I,HH (H3 HH~pMal.I,HH, nonyqeHHO~ B pe3ynhTaTe 
npenBapHTenhHoro oTdopa "none3HbiX.. nepenaq, de3 pa3dHeHHH BpeMeHH 
3KeTI03Hl.I,HM Ha OTnenhHble HHTepBanbl nnMTenhHOeThD 0,5 q) 
npOM3BonMnoeh noeTpoeHHe paenpeneneHHA BpeMeHHbiX MHTepBanoB Mexny 
noenenoBaTenhHbiMH eodbiTMHMH, 3aperHeTpMpOBaHHbiMH He~TpOHHbiMH 

neTeKTOpaMH. 0TeYTeTBHe pa3nHl!MH (B npenenax eTaTHeTHqeeKMX 
OWMOOK ) MeJ:ny paenpeneneHHHMH BpeMeHHbiX MHTepBanOB, nonyqeHHbiX B 
Ka:~:noA M3 ~HOBbiX 3Keno3Ml.I,MA H HOpMHpOBaHHbiX Ha onHo M TO xe BpeMH 
H3MepeHM~, eBMneTenheTBOBaRO 0 TOM, qTo ypoBeHb ~Ha He M3MeHHneH 
B TeqeHMe Beero 3KenepMMeHTa. 

BKnan ~Ha B pe3ynhTHpynw,ee paenpeneneHMe BpeMeHHbiX 
MHTepBaROB, nonyqeHHOe nnH paOOl!MX 3Keno3Hl.I,HA, eoeTaBnHn -15%. 

OKoHqaTenhHbiM 3TanoM odpadoTKH 3KenepMMeHTanhHbiX naHHbiX 
HBnHnoeh eoBMeeTHoe WHTMpOBaHHe paenpeneneHMA BpeMeHHbiX 
MHTepBaHOB, nonyqeHHbiX B paOOl!HX 3KeTI03Ml.I,MHX H B ~HOBbiX 

3KeTI03Ml.I,MHX 3a BpeMH T = Nlnt ttnt (Ntnt - l!Meno MHTepBaROB 
nnMTenhHOeThD ttnt = 0,5 q, BbldpaHHWc 3a nonHoe BpeMH padoqMx 
3Keno3Ml.I,M~) BblpaXeHMeM BMna: 

ddnt = Ae exp{-I e t} + [Aeexp{-Iet} + B]T/Tf, (2) j,n nn ac cc 

rne , A
1 

, A
2 

- HOpMHpOBOl!Hble KOHCTaHTbl; 
. en - 3~KTMBHOCTh perMCTpal.I,HH HeATpOHOB peaKI.I,MH ( la) 

3KCnepMMeHTanhHOA ycTaHOBKOA; 
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I - MHTeHCMBHOCTb HCITYCKaHMH HeaTpOHOB BO BCIThlWKe C Y49TOM 
n .·· ·~ .. · . 

rrpo~ecca 3aMenneHMH HeaTpOHOB B rpaHynHpOBaHHOM ITOflH3THneHe H 
nocnenyn~ero ~x 3axBaTa anpaMH 

10
B B HeaTpoHHhlX neTeKTopax; 

, '· ec ~ CpenHee 3Ha49HH9 3~KTHBHOCTH perHCTpaUHH HeaTpOHOB 
KOCMH4ecKoa KoMnoHeHThi H3ny4eHHH; 

I' - HHT9HCHBHOCTb ITOTOKa HeaTpOHOB, o6ycnoBneHHOrO 
" . 

C~eCTBOBaHHeM aTMOC~pHhlx flHBHefi; 
B'~'ypoBeHb ~Ha cnyqafiHhlX COBrraneHHfi;. 

Tf.- ITOflHOe BpeMH Ha6opa CTaTHCTHKH B ~HOBhlX 3KCIT03HUHHX
~pMyna (2) nony4eHa B cnenyn~x npennono~eHHax: al 

nnMTenhHOCTh HeaTpOHHhlX BCrrhlWeK ropa3no 6onhwe cpenHero BpeMeHH t 
·oT MOMeHTa rronanaHHH HeaTpOHa B 3aMennHT9flb, OKpy~aD~fi neTeKTOpbi, 

. . :1.0 
no MOMeHTa 3aXBaTa ero anpoM B (cornacHo oueHKaM, nna reoMeTpMM 
naHHOfi 3KCrrepHM9HTanhHOfi ycTaHOBKH t ~ 20 MKC ) ; . 6 ) H9fiTpOHHbl9 

BCITbMKH (B cnyqae HX cy~eCTBOBaHRH) RM9DT rrpHMoyronhHYD ~PMY
CnenyeT oTMeTRTh, 4TO Bbipa~eHRe (2) npRMeHRMO nna arrrrpoKCHMa~RR 

pacnpeneneHHfi -BpeMeHHhlX RHTepBanoB, nnRTenhHOCTh KOTOphiX 6onhwe 
BenR4RHhi t. 

'OcHOBHble BhlBOnhi pa60Thi-

1. 06Hapy~eHa 3MHCCHH HeaTpOHOB, HOCH~aH XapaKTep OTnenhHhiX 
BCITbMeK B rrpouecce yTerrneHMH MHW9HH C THTaHOBoa CTpy~ofi 

<rrpenBapRTenhHO Hacbi~eHHOR nettTepReMJ OT TeMnepaTyphi ~nKoro a3oTa 
no KOMHaTHOfi TeMnepaTypbi. 

2. B pe3ynhTaTe annpoKCHMaURH aKcrrepRMeHTanhHbiX naHHhlX , 
rrony4eHHbiX-B OITbiTe, HafineHO 3Ha4eHHe RHTeHCHBHOCTR HeaTpOHOB BO 
BCITbMKe: 

4 ~ In = (3,0 ± 0,9)x10 c . 

Tiony4eHa TaK~e OU9HKa nnHT9flhHOCTH HeaTpOHHOfi BCIThiWKR: 

T ~ 300 MKC-
bur 

Ha pHc.4 npHBeneHo pacrrpeneneHHe BpeMeHH~x RHTepBanoB Me~y 
rrocnenoBaTenbHO 3aperHCTpHpOBaHHb!MH HefiTpOHaMH 3a Bbl4eTOM ~Ha 

(CITflOWHaH KpRBaH - pe3yflbTaT ~RTHpOBaHRH). 

3. PacrrpeneneHlie BpeMeHHbiX RHTepBanOB . Me~y HefiTpOHHhiMH 
BCIThlWKaMH HOCHT CTOXaCTH4eCKHfi XapaKTep - OT HeCKOflhKHX CeKyHn no 
necHTKOB MHHYT-
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4. Ha6nn,naeTcH yMeHhWeHHe qacTOThi HefiTpOHHb~ BCrrhiWeK B 

rrpouecce yTerrneHHH THTaHOBOH CTpy~H OT TeMnepaTyphi ~,UKOrO a30Ta 
,no KOMHaTHOH- Tio BCeH BH,UHMOCTH, cornaCHO rrony4eHHhiM naHHbiM 

3aBHCHMOCTb 4aCTOThi HefiTpOHHhlX BCITbiWeK OT TeMnepaTyphi HOCHT 

HeMOHOTOHHhlfi xapaKTep, rrpOHBflHD~fiCH B BHne HeKHX HeperynHpHOCTefi 
B onpe,neneHHb~ ,UHarra30HaX TeMnepaTyp MHWeHH- OnHaKO, OKOH4aTeflbHOe 

yTBep~eHHe 06 3TOM MO~O c,nenaTb TOflbKO flHWb rrocne rrpoBe,UeHHH 

,nanbHefiwHx, 6onee T~aTenbHb~ Rccne,noBaHHfi-
5. B rrpe,nenax CTaTHCTH4eCKHX OWH60K H3MepeHHfi HeT pa3RH4HH 

Me~y pe3yflbTaTaMH OITbiTOB "a" M "6" -
6. B BRAY orpaHH4eHHofi cTaTHCTHKH, Henb3H cnenaTh 

orrpeneneHHOe 3aKflD4eHHe 0 xapaKTepe 3aBHCHMOCTH 4aCTOThi HefiTpOHHhiX 

BCITbMeK oT BpeMeHH, npowenwero c MOMeHTa Ha4ana aKcnepHMeHTa. 
Tiony4eHHhle HaMH pe3ynhTaThi He npoTHBope4aT ,naHHhiM pa6oT;a-s/, 

BhiiTORHeHHhlX C TaKoro ~e THrra TRTaHOBOfi CTpy~ofi, ecnR rrpOH3BeCTH 

HOpMHpOBKY Ha onHo H TO ~e KOflR4eCTBO Be~eCTBa. 
Ha6nn,neHHe HefiTpOHHhiX BCrrbMeK npH Hachi~eHHH nettTepHeM 

THTaHOBOfi CTpy~H O,UHOrO R Toro ~e COCTaBa ,UByMH ~H3H4eCKHMR 

rpynrraMH C HCITOflb30BaHReM pa3RH4Hb~ MeTO,UHK HBnHeTCH ,UOCTaT04HO 

CHflbHhiM apryMeHTOM nna YTBep~eHRH TOrO, 4TO HBfleHRe 
HH3KOTeMnepaTypHoro anepHoro CRHTe3a cy~ecTByeT. 

AHaflH3HpyH B COBOKYITHOCTH pe3yflbTaTbi 3KCrrepHMeHTOB ITO 
HccnenoBaHHD HTC, Mbi npuxo,nRM K BhiBony o TOM, 4TO cnenyeT 

npononXRTh ,neTanbHoe R3y4eHRe HBneHRH HTC c 6onbWRM KonH4ecTBOM 
uccnenyeMbiX o6pa3UOB H3 onHoro R Toro JKe MaTepHana. 4T06bi 

CTaTRCTRKa 3aperHCTpRpoBaHHhiX C06hiTHfi 6blna nocTaT04HOfi nnH 

onpeneneHRH napaMeTpoB HTC c BbicoKofi T04HOCTbD -
Be3ycnoBHO 3acny~BaeT BHRMaHHH H3y4eHRe HBneHHH HTC B 

RHTepMeTannH4eCKRX coe,UHHeHRHX, o6nanaD~X BhiCOKOfi cop6UHOHHOfi 
eMKOCTbD ITO OTHOWeHHD K H30TOITaM BOnopona. 

MN 6naronapHhi S.Jones 3a nn6e3HO rrpe,nocTaBneHHYD THTaHOBYD 

CTpy~y. 4TO rrocny~no CBOeo6pa3HhiM TOfl4KOM K rrpoBeneHRD ,naHHoro 
3KCrrepRM9HTa. 

B 3aKnD4eHHe aBTOpbi Bbipa~aDT 6naronapHOCTb nHpeKTopy 
Jia6opaTopuu a,nepHhiX npo6neM Ollilli U . .ll.BbmoBy 3a nocTo.HHHhlfi RHTepec 
H nonnep~y rrpu npoBeneHHR naHHhlX HccnenoBaHHfi, B.B.Ben.HeBy 3a 
rrone3Hble ,URCKYCCRH, 5LPaK 3a ITOMO~ rrpH o6pa60TKe pe3yflbTaTOB 
H3MepeHHfi, f.B.KaprreHKO 3a ITOMO~ rrpR rrpoBeneHHH 3KCrrepHMeHTa. 
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