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1. 3xcnepHMeHT 

KaK y:lKe ynoMnaanoch B o5aopHoM noKnane/ 1{ B 1965 rony no npenno

:lK9HRIO ct>."ii.illannpo aa MBPe 5binR npoBeneHbi npo5Hbie cpoaoHHbie naMepeami 

c npnMeaeaneM "o5paTHoii" reoMeTpnn. B naaaoii pa5oTe npencTaBneHbi aeKo-

Topbie peaynhTBTbi sTnx naMepeanii n HeKoTopbxe coo5pa:lKeHnSI no ncnonh

aoBaHniO "o5paTHoii' reoMeTpllll npn llCCnenoBaHRR nnHaMRKR KpllCTannnqec-

Koii pemeTKn. 

CxeMa sKcnepnMeHTa npencTaBneaa aa pnc. 1. B KaqecTBe ncToqanKa 

TennoBbiX HeiiTpOHOB ncnonh30BancSI RMnynbCHbiH peaKTOp 5biCTpbiX Heii:TpO

liOB MOlilHOCTbiO 6 KBT, OKpy:lKellllbiit cnoeM Bonbi TOnruRHOH 4 CMo nnnTenb-

HOCTb BCnbililKR TennOBbiX HeitTpOHOB 5bma OKOnO 150 MKCeK, qacTOTa BCnbi

meK - 5 CeK-1. PaCCTOSIHRe OT 38MennRTenSI no MOHOKpllCTannnqeCKOI"O 06-

Puc. 1. CxeMa yCT8HOBKH ll/ISI {j>oHOHHblX HCCneaoBaHHli C HCIIOIIb30B8HHeM 
'o6paTaoli' reoMeTpHH. 1 - aKTHBHaSI aoaa HEPa, 2 - BOASIHOli 

aaMeanuTellb, 3 - o6paaeu, 4 - menesolt KonnHMaTop, 5 - Mi>Ho
xpoMaTop, 6 - aeTeKTop. 

3 



pasua - 750 eM, pasMepbi BHJ::tHMoii qacTH saMellnHTemi - 40x40 eM. ITocne 

paccegHHg Ha o6pa3Ue I!pOH3BOJ::tHnaCb MOHOXpOMaTH3aUHg HeHTpOHOB pacce

siHHeM OT rrnOCKOCTH ( 0002) UHHKOBoro MOHOKpHCTanna, n&teromero Bb!COTY 

7 CM H mHpHHY OKOnO 20 CMo MosaH'IHOCTb MOHOXpoMaTopa COCTaBngna 

'oKono 20 MHHYTo Me:>Klly o6pa3UOM H UHHKOM IIOMemancg connepOBCKHH KOnnii

MaTop J::tnHHOH 100 CM C IUIIpiiHOH menii 0,6 CM.- PeriiCTpaUII£1 HeiiTpOHOB rrpo

II3BOJ::tHnacb CUIIHTIInnSIUHOHHb!M C'IeT'IIIK9M 9{jJ!fleKTIIBHOCTbiO 30-50% 1 IIOMemeH

Hb!M Ha paccTogHIIII 50-70 CM OT MOHOXpoMaTopa. AHanH3 IIO BpeMeHH rrpo

neTa rrponsaoniincg npH rroMomH MHoroKaHanhHoro BpeMeHHoro ~Hanii3aTopa 

C. mHpiiHOH KaHana 32 MKCeKo B Ka'!eCTBe o6pa3UOB 6binii B3£1Tbl MOHOKpiiCTan

nhi MeJ::(II 1 aniOMIIHIIg H BHCMyTa J::(IIaMeTpOM OKOnO 5 CM II Bb!COTOH - 7 CMo 

YcTaHOBKa nng rrpoBeneHII£1 II3MepeHHH IIMena BpeMeHHhiH xapaKTep c Heco

BeprneHHoii 3aiUIITOH J::(eTeKTOpa OT tPOHa II IIpOII3BOnhHOH OpiieHTaUHeii o6pa3-

UOB. 

Ha p1Ic. 2 rrpiiBeJ::teHo HecKonbKO THIIH'IHhiX HeiiTpoHorpaMM c yKasaHII

eM BHna o6pasua n BpeMeHH nsMepeHng. Ha HeiiTpoHorpaMMax cTpenKaMH 

OTMe'!eHbl 3Ha'IeHHg nnHH BOnH HefiTpOHOB 1 paccegHHb!X OT o6pasua ynpyro. 

flHKH 1 He OTMe'!eHHb!e CTpenKaMH 1 COOTBeTCTBYIOT KOrepeHTHOMy Heyrrpyro

My pacceSIHIIIO HeHTpOHOB C po~neHIIeM Hnii rrornomeHIIeM tPOHOHOBo 

2. 06cyJKileHHe 

ITpoBeneHHbie paHee !floHOHHhie H3MepeHng I 2,31 Ha ycTaHoBKe, co6paH

Hofi B "npgMofi" reoMeTpHH Ha J1BPe, 6hinH ManosqxpeKTHBHb!MH H3-3a He_

o6XOJ::(HMOCTH 38TpaTbl 6onhlliOrO KOnH'IeCTBa BpeMeHH nng rrony'IeHH£1 KpHBb!X 

nncnepcnn. KaK 6hmo oTMeqeno E.CocHOBCKHM, nan6onee Ba>KHoe npenMy

mecTBO paccMaTpHBaeMoro snecb MeTona nepen MeTonoM 'rrpSIMofi" reoMeT

pnn " 1 B KOTOpOM BHa'!ane I!pOH3BOJ::tHTCg MOHOXpOMaTH3aU:n:g :HMIIynhCHOrO 

rryqKa HefiTpoHoB, a saTeM pacceSIHHe Ha o6paaue c nocnenyromnM aHannsoM 

HefiTpoHOB IIO BpeMeHH I!poneTa 1 COCTOHT B B03MO>KHOCTH HeiiOCpenCTBeHHOrO 

H3MepeHH£1 cPOHOHOB1 pacrrpocTpaHSIIOIUHXCSI B n1060M sapanee sanaHHOM Ha

npaBneHHHo TaK, Ha puc. 3 npencTaBneHa cxeMa MeTona naMepeHHSI KpHBofi 

nncnepcnn B HarrpaBneHn:n: L 2a0 J • 06paseu opneHTHpyeTcSI TaK, 'ITO narrpaB-
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PHco 3o CxeMa H3MepeHHSI KpHaoil IU!CIIepcnH B ·HarrpaaneHHH [ 230 l o 

k11 H k 12 - BOnHOBble BeKTOpbl HeiiTpOHOB llO pacceSIHHSI0 k 1
1 

H 

k; 2 =2k'11 - BOnHOBbie BeKTOpbl HeiiTpOHOB IIOCne pacceiHHSI H3 

"yron 1p I Ha «j!OHOH3X C BOnHOBblMH BeKTOp3Mll q II ll q
12 

COOT-

BeTCTBeHHOo 

., 
nenne nepsnqnoro '6enoro' nyqKa cosnaaaeT c nanpasnenneM pacnpocTpa-

nennSI lfloHOHOB, Ilpn aaHHOM yrne pacceSIHI!SI 1JI C noMOIIlbiO MOHOXpOM8TOpa 

perHCTpHpyiOTCSI HeiiTpOHbl C T8KHM BOnHOBbiM BeKTOpOM ~' , KOHeU KOTOpo

ro nonaaaeT na npSIMYIO, napannenbHyro nepsnqnoMy nyqKy n nposenennyro 

qepes 6nn:lKaii'nmii ysen o6paTnoii peiiieTKH, Ilpn ananuae pacceSIHHbiX oT 

MOHOXpOMa~opa HeHTpOHOB no BpeMeHH nponeTa 6ynyT perHCTpHpOB8TbCSI 

nniiib neiiTpOHbi, nMeromne no pacceSIHHSI na o6paaue onpeneneaaoe aaaqeHHe 
-+ 

sonaosoro BeK·ropa k: a HMeHHO: 3HaqeHne, npn KOTOpOM BblllOnHSIIOTCSI 

aaKoHbi coxpaneHHSI HMnynbca n saeprnn B cooTBeTcTBHH c nncnepcneii (<) ( q) o 

ITo nono:lKeHHIO lfloaoaaoro· nnKa Ha neiiTponorpaMMe onpenenSieTcSI sennqnna 

l_k I, no seK_Topaoii anarpaMMe (pnc. 3) - BeK!OP ij , a aneprnSI ¢onona -

no Bennqnae p83HOCTH ( k: ,ll- k: 
2 

) • MeHSISI yron 1JI _H B COOTBeTCTBHH C HHM 

sennqnay I k' I, nonyqaeM pSin ToqeK aa Kpimoii (<) ( i{ ) nnSI aanaaaoro 

6 t ,. 

aarrpasnennu. BoaM0:1KHDCTb TaKnx npSIMbiX naMepeHnii, MHHYSI 

ceHHSI noaepXHOCTeH pacceSIHHSI1 n03BOnSieT cymeCTBeHHO YCKO) 

KpHBbiX nncnepcnn. 

KaK BHUHO H3 pnc, 3,· H 9TO IlOUTBepnHJIOCb B HSIIIllX • H3Me] 

¢oaoHHbie nHKH nonyqaroTcSI onaospeMeHHO npn oTpa:1KeHnH nep1 

nopSiaKoB oT MoaoxpoMaTopa. CymecTBeHHbiM nocTonHcTBOM r. 

HOH' reoMeTpHH SIBnSieTCSI T0 1 qTo yao6HO BeCTH OllHOBpeMeHJ 

C HeCKOnbKHMH aeTeKTOpaMH H MOHOXpOMaTopaMn, ycTaHOBneHJ 

nnqHbiMn yrnaMn K aarrpasneanro rrepsnqaoro rryqKa, Mo:1KHO 

pa6oTa no onncaHHOH reoMeTpHH C OnTHM8nbHbiM Bbi60pOM B I 

reoMeTpnqecKHX napaMeTpOB YCTSHOBKH H HCITOnb30B8HHe_HMil~ 

Topa MOIIIHOCTbiO 20-30 KBT no3BOnHT HMeTb oqeHb 'yno6HyiO I 

ycTaHOBKY anSI nccnenosaHHSI nnaaMnKn KpncTannnqec;s:oii 

ssonSiroiiiyro, aarrpnMep, nonyqaTb n:acrrepcnoHHbie KpHBbie anSI K1 

neHHSI sa aecKonhKO qacoB H3Mepeanii, 3aMeTnM B aaKnroqeane 

BSHHH OllHCSHHbiX anecb H3MepeHHH B H8CTOSIII1ee BpeMSI CTpo: 

cneKTpQMeTp, KOTOphiH 6yneT ncnonbaoBaThCSI npn pa6oTe Ha 

nHTepaTypa 

l.B.Buras. Research Applications of Nuclear Pulsed S} 

Vienna, 1967, p. 17. 

2. B.B.HHTU, H.CoCHOBCKa, E.CocHOBCKH. npeiipHHT OHHH 

3. H.CoCHOBCKB, E.CocHOBCKH. npeiipHHT OHHH 2409, 1~ 

4.E.fvraliszewsld, V.Nitz, J.Sosnowsld, I.Sosnowska, S: 

Neutron Inelastic Scattering. Copenhagen, May 1968, 

PyKOIIHCb nocTylll!na B H31laTenbCKHfi oTnen 

16 SIHBapSI 1969 rona. 



• 

----, 
I 
I 
I 
I 
I 

- --~---J 

I 

I 
_J 

•210 

Han~aaneHnn [ 230] • 
>B ao paccegHng, k ;, n 
·poHoB nocne pacces!Hng Ha 

~TOpaMR q II U q12 COOT-

c uarrpaaneHIIeM pacrrpocTpa-

1' C ITOMOIIlbiO MOHOXpOMaTopa 

B9KTOpoM ~' , KOH9U KOTOpo-

:•IHoMy ITy'IKY II rrpoBeJleHHyro 

Ipii auaniiae pacceSIHHbiX aT 

!Ta 6YJlYT periicTp1IpoaaTbCSI 

laaue orrpeJleneHHoe aHatJeHIIe 

! 1 ITpii KOTOpOM BbiiTOliHSIIOTCSI 

·aeTcTBIIH c Jliicrrepciieil: w ( q). 
lMMe orrpeaenSieTcH aenii'IIIHa 

!OP q , a aHepriiSI $OHOHa -

-'I' _II B COOTB9TCTBHII C HIIM 

lOH w(q) Jll!SI aaJlaHHoro 

t 
! 

HarrpaBneHIISio BoaMO)KHOCTb TaKIIX ITpS!MbiX IISMepeHIIH1 MIIHYSI CTa)liiiO HaHe

C9HIISI rrosepxuocTeii: pacceSIHIISI1 rroasonHeT cymecTaeHHO YCKOpiiTb rronytJeHIIe 

KpiiBbiX Jliicrrepciiii. 

KaK BHilHO H3 pHCo 3,- II 8TO ITOilTB9PiliiliOCb B HaiUHX·HaMepeHHSIX (pnc.2), 

$OHOHHbl9 ITIIKII rrony'IaiOTCSI OJlHOBp9M9HHO rrpii 0Tpa)K9HHII rrepaoro II BTOporo _ 

rropHJlKOB OT MOHOXPOMaTopa. CymecTBeHHbiM llOCTOIIHCTBOM M9TOJla , oopaT

Hoii:" reoMeTpiiii SIBl!SI9TCSI TO, 'ITO YJlOOHO B9CTII OJlHOBpeMeHHbl9 IISMepeHIISI 

C H9CKOl!bKIIMII ll9T9KTopaMII II MOHOXpOMaTOpaMII 1 ycTaHOBneHHbiMII ITOJl paa

liiilJHbiMII yrnaMII K HarrpasneHIIIO rrepBIItJHoro rryqKa. Mo)KHO naaeHTbCSI, 'ITO 

pa6oTa ITO OITIICaHHOH reoMeTpiiii C OITTIIManbHbiM BbiOOpOM B Ka)KJlOM cnyqae 

reoMeTpii'I9CKIIX rrapaM9TpOB ycTaHOBKII II IICITOllbSOBaHIIe HMrrynbCHOrO peaK

Tapa MOIIlHOCTbiO 20-30 KBT ITOSBOliiiT IIM9Tb OlJ9Hb YllOOHyiO II a$$eKTIIBHYIO 

ycTaHOBKY JlliSI IIccneaosaHIISI lliiHaMIIKn KpiicTannii'IeC,Koii: perueTKn, no-

aaonHromyro, narrpnMep, rronytJaTb ancrrepcnoHHbie KpHBbie amt Ka)I(Jloro uarrpaB

nennH aa HeCKOllbKO 'JaCOB naMepeHnfi. 3aMeTnM B aaKliiOlJ9HH9 1 'ITO Ha OCHO

BaHIIII OITHCaHHbiX 3Jl9Cb IISMepeHnii: B HaCTOSIIIlee BpeMSI CTpOHTCSI $OHOHHbiH 

crreKTpOMeTp, KoTopniil: 6yJleT ncrronbaosaTbCSI rrpii paooTe na HBPe/4/.-

. 
1. B. Buras. Research Applications of Nuclear Pulsed Systems. IAEA, 

Vienna, 1.967, p. 1._7. 
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