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1. BBEAEHHE 

HanoyrnoBoe paCCe.RHHe HeHTpoHoB IMYPHI B nocneAHl-le rOAbi 
CTano nonyn.RpHblM MeToAoM I-ICCneAOBaHI-I.R CTPYKTYPbl KOHAeHCl-lpO
BaHHblX cpeA B AHanasoHe MacwTa60B OT 10 AO 300 A. !.1HTepec 
K 3TOMY Al-lanaSOHY onpeAen.ReTC.R 6b1CTPblM CTaHOBneHl-leM HOBOH 06
naCTI-I. ycnoBHo HaSbiBaeMOH lapxHTeKTYPoH" MaKpoMoneKyn. KOPHI-I 
KOTOpOH YX0A.RT B MoneKyn.RpHyQ 61-10norl-lQ H ~HSI-IKY nonHMepOB. 
KpoMe Toro, He MeHbWHH I-IHTepeC npeACTaen.ReT MHo*eCTBO 06aeKTOB 
H .ReneHHH, TaK Hnl-l HHa4e CB.RSaHHblX C 06paSOBaHHeM MI-I~O~aS 
H MHKp03MynbcHH, C BOSHHKHOBeHHeM H pacnaAOM HepaBHOBeCHbiX 
COCTO.RHHH B TBepAbiX Tenax H *HAKOCT.RX, HnH. B KOHe4HOM C4eTe, 
c HepapXHeH CTPYKTYP, peanI-lSY~HXCR B 60nbWHX CHCTeMax. 

~HSH4eCKHe npHH~Hnbl. onpeAenR~He CBOHCTBa ManoyrnoBoro 
paCCe.RHH.R HeHTPOHOB 1-1 peHTreHOBCKHX nY4eH. HaCTonbKO 6nHSKI-I. 
"ITO TpaKTOBKa 060l-lX MeTOAOB 06b14HO COAep*HTC.R B 0AHHX H Tex 
*e MOHorpa~Rx/1-3/ • B 060Hx cny4a.RX ~YHAaMeHTanbHyQ ponb I-Ir
paeT BOnHOBa.R MexaHHKa H AnHHa BonHbI Ae-6poHnR A = 1i!p lir 
nOCTORHHaR nnaHKa. P - HMnynbc peHTreHoBcKoro KBaHTa I-InH HeHT
pOHa/. AeTanbHa.R TeOpH.R IHanp.,/4/ I nOKaSWBaeT, "ITO AH~~peH
~HanbHoe Ce4eHl-le paCCe.RHH.R dIldO saBHCI-IT OT ~HSH4eCKOH nepe
MeHHOH - BeKTopa pacceRHHR if = it - ko' rAe k 1-1 to - BonHOBbie 
BeKTopbl AO H nocne paCCe.RHH.R. AnHHa BeKTopa paCCe.RHH.R InoA
pasYMeBaeTC.R ynpyroe paCCe.RHHel B CBOQ 04epeAb SaBI-ICHT OT na
60paTopHblx nepeMeHHblx - yrna paCCe.RHH.R 8 1-1 AnHHbI BonHbI A cne
AYQ~HM 06pasoM: 

Q. '" 411· sin(8/2)/A. 111 

Hs 111 cneAyeT. "ITO sa BHCHMOCTb dl:(q)/dO OT q MO*HO Hccne
AOBaTb. nl-l60 HSMeHR.R yron paCCe.RHH.R 0, nl-l60 AnHHY BonHbI A. 
nH60 06e BenH4HHbI. nepBblH nyTb .RBn.ReTC.R TpaAH~I-IOHHblM B npaK
THKe ManoyrnoBoro paCCeRHH.R peHTreHoBcKoro HsnY4eHH.R H AocTa
T04HO WHPOKO npHMeH.ReTC.R 1-1 An.R HeHTpoHoB. BTOPOH nOKa Haxo
AHTCR B- CTaAHH pasBHTHR KaK An.R peHTreHoBcKHX nY4eH,TaK H AnR 
HeHTpOHOB, "ITO CBRsaHO C onpeAeneHHOH cnO*HOCTbQ HSMepeHHR 
AnHH~ BonHbI H Y4eTa Bcex OCTanbHblX saBHCHMOCTe~ OT A, npHcYT
CTBy~HX B peanbHoM 3KcnepHMeHTe. 

AnR MeAneHHblX ITennoBblx, xonoAHblxl HeHTpoHoB 3Ta saAa4a 
cy~ecTBeHHo ynp~aeTcR, ecnH HcnonbsyeTC.R HMnynbcHblH I"MHraQ

-- ...... 

~I-IH"I I-ICT04HI-IK HeHTpoHoB. Hs-sa 60nbwoH MaCCbI nOKO.R m CKO
POCTb MeAneHHblX HeHTpoHoB v OKaSbiBaeTC.R Bcero nOp.RAKa 103 M/c. 
TaKl-le Manble IB aTOMHOM MaCWTa6el CKOPOCTI-I nerKO I-ISMepI-ITb Me
TOAOM BpeMeHI-I nponeTa IHBn/. Ecnl-l I-ISBeCTHbi BpeM.R nponeTa t 1-1 
nponeTHoe paCCTO.RHHe L. TO COOTHoweHHe Ae-6poHn.R npI-I06peTaeT 
BHA 

A =111 (mv) t.l1/(m.L).=0 121 

TaKHM 06pasoM, BOSHI-IKaeT BOSMO*HOCTb HSMepHTb dl:(q)1 dO, pe

rHcTpHpy.R saBHCHMOCTb I-IHTeHCHBHOCTH paCCe.RHHOrO I-IsnY4eHHR OT 

BpeMeHH nponeTa, nOA ~HKcHpoBaHHblM yrnoM 8, flerKo saMeTHTb. 

"ITO B 3TOH cxeMe 3KCnepI-IMeHTa OTCYTCTByQT MOHoxpOMaTopbl H CBR

saHHble C HHMI-I nOTepH CBeTOCHnbl. KpOMe Toro, BnonHe BOSMO*Ha 

OAHOBpeMeHHaR perHCTpa~l-I.R paCCe.RHHOH HHTeHCHBHOCTH nOA HeCKonb

KHMH yrnaMH C nOMO~bQ HesaBHCHMblX AeTeKTopOB 10AHOBpeMeHHoe 

CKaHHpoBaHHe no A H 8 I. HaKoHe~. C4aCTnHBblM 06cToRTenbcTBoM 

RBn.ReTCR TO, "ITO HcnonbSOBaHHe cpaBHHTenbHO AnHHHOH nponeTHOH 

6asbI, He06xoAHMOH An.R I-ISMepeHH.R BpeMeHH nponeTa, He TonbKO He 

CHH*aeT CBeTocHny ManoyrnoBoro npH60pa, a.Ha060pOT. nOBblwaeT 

ee. 3TO, He cnI-lWKOM04eBI-IAHOe,06cTO.RTenbCTBO BbiTeKaeT HS He-

06XOAI-IMOCTH I-ICnOnbSOBaTb AOCTaT04HO Manoe yrnoBoe paSpeWeHl-le 

~8. nOnHa.R I-IHTeHCHBHOCTb pacceRHHblX HeHTpoHoB InpI-I ~KCHpOBaH

HOM ~81, 04eBHAHO. nponOp~I-IOHanbHa npOHSBeAeHI-IQ BHAHMblX nno

~aAeH HCT04HHKa H 06pas~a 8 2 , npH4eM 8 1 , _ (~8.L)4/a/.XOTR
81 82 
3TH co06pa*eHI-IR HHKaK He CBRsaHbI C HBn, HS HHX CneAYeT, "ITO 
Tpe60BaHI-I.R 3Toro MeTOAa He conp.R*eHbI C AononHHTenbHblMI-I nOTepR
MI-I HeHTpOHOB. BMeCTe C TeM, nOTepH Ha MOHoxpOMaTHSa4I-1Q. HeI-lS
6e*Hble Ha HCT04HI-IKaX HenpepblBHoro AeHCTBHR, MoryT 6b1Tb BeCbMa 
O~THMbI H 06b14HO COCTaBnRQT OT 90 AO 99% 06~ero 4Hcna MeAneH
HbiX HeHTpoHoB B KOnnHMl-lpOBaHHOM ny4Ke. 

O*I-IAaeMblH BblHrpblW B CBeTOCHne caM no ce6e .RBn.ReTCR AOCTa
T04HO BeCKHM aprYMeHTOM AnR AeTanbHOH paspa60TKH MBn BepCHH 
HYPH. OAHaKO nerKO saMeTHTb. "ITO APyroH OTnH4HTenbHOH 4epTOH 
3TOH BepCHH .RBnReTC.R cy~ecTBeHHoe yeenH4eHHe AHanaSOHa q. 
AocTynHoro B OAHOH CDeMKe. Ha cneKTpOMeTpe. Hcnonbsy~eM Tonb
KO CKaHHpOBaHHe no 8. qmax/qmin 0muIOmin' TorAa KaK An.R MBn 
nocneAHee OTHoweHHe cneAyeT YMHO*I-ITb Ha Amu/Amm' TaKHM 06pa
SOM, npH paBHoH "wHpoKoyronbHocTH" AHanasoH AocTynHblx B OAHOH 
CDeMKeq Mo*eT 6b1Tb YBenH4eH B 5-10 pas. 

XOT.R Bce Hsno*eHHble co06pa*eHH.R 6b1nH BbiCKasaHbI e~e B nep
BOH nonOBHHe 70-x rOAoB/6.?/ • nOHCK nYTeH HX peanHSa~I-IH 1-1 pas
BHTHe MeTOAa npoAon*aQTC.R AO CI-IX nop. AaHHblH AOKnaA nOCBR~eH 
Onl-lCaHHQ COCTORHI-I.R. AOCTHrHYToro Ha cneKTpOMeTpe MYPH, pacno
no*eHHOM Ha HMnynbcHOM peaKTope H6P-2 B Ay6He. 

"V.£l'lt',;,::,;~; ~::;Cff~:\, 
U"!Jdi,,;' 11(,' .'}tIOBlll~~ 
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2. CnEKTPOMETP MAflOyrnOBOrO PACCE~HH~ HE~TPOHOB 

CneKTpOMeTp MYPH paSMe~eH Ha HMnynbcHoM peaKTope H6P-2. 
OCHOBH~e napaMeTp~ 3Toro HMnynbcHoro HCT04HHKa HeHTpoHoB ne
pe4HcneH~ B Ta6n.l. 

TaOnHI1;a 1 
OCHOBHble rrapaMeTpbl peaKTopa MBP-2 /H9 /81 / 

napaMeTp 3Ha4eHHR 

CpeAHRR TennOBaR M~HOCTb 2 MBT 

M~HocTb B HMnynbce 1350 MBT 

WHpHHa HMnynbca MO~HOCTH 
Ha nonOBHHe B~COT~ 215 MKC 

4aCTOTa nOBTopeHHR HMnynbcoB 5 c-1 

nnOTHOCTb nOTOKa TennOB~X HeHTpoHoB 
Ha nOBepXHOCTH rpe6eH4aToro 
saMeAflHTeI1R: 

- cpeAHRR 1,25.10 13 CM-2 'C-1 

- B HMnynbce 1,0.10 16 CM-2'C- 1 

Hs APyrHx xapaKTepHcTHK.onpeAeI1R~~HX CBoHcTBa cneKTpoMeTpa, 
CI1eAyeT OTMeTHTb AocTynHy~ AflR Ha6n~AeHHR nno~aAb SaMeAflHTenR 
/Ad 20x40 CM2/ H YKasaTb pa604ee Be~ecTBo 3aMeAflHTeI1R - npo
T04HY~ BOAY, T :: /20± 2/oC. BblBOA ny4Ka HeHtpoHoB B 3KcnepH
MeHTaI1bH~H san ocy~ecTBnReTcR C nOMo~b~ BaKYYMHoro HeHTpoHo
BOAa, Ha4HHa~erocR B 5,5 M OT SaMeAflHTeI1R. Ba~H~M AflR 3Kcne
pHMeHTOB C AnHHHOBOI1HOB~MH HeHTpoHaMH RBI1RetcR ypOBeHb ~OHO
BOH M~HOCTH peaKTopa,coxpaHR~HHcR B npoMemyTKax Me~AY HMnynb
caMH MO~HOCTH H cocTaBnR~HH npHMepHO 0,1 MBT. nonHaR AnHHa 
np()I1eTHOH 6as~ IISaMeAflHTenb - nOBYWKa nY4Ka" COCTaBI1ReT 42 M. 

CxeMa cneKTpOMeTpa MYPH nOKasaHa Ha pHc.l. npH ero COSAaHHH 
notI1eAOBaTeI1bHO B~Aep~HBaI1aCb "T04e4HaR" /BepHee -aKCHaI1bHO
cHMMeTpH4HaR/ reOMeTpHR Bcex OCHOBH~X 3I1eMeHToB /9/ • C OCb~ 
CHMMeTpHH, HanpaBneHHoH no OCH npRMoro ny4Ka HeHTpoHoB. AeTeK
TOp pacceRHH~x HeHTpOHOB B 3THX ycnoBHRX, eCTeCTBeHHO, npHo6
peTaeT ¢oPMY AeTeKTHpy~~ero Konb4a, npH4eM B OAHOM YCTpOHCTBe 
paSMe~eHO 8 TaKHX Kone4 /101 • UeHTp AeTeKTopa cBo6oAeH OT KOH
CTPYK4HOHH~X MaTepHanOB, 4TO cHHMaeT TPYAHY~ npo6neMY raweHHR 

~ 

1 

/ 
L2 

L, 
I 

lr

PHc.l. CxeMa crreKTpOMeTpa MYPH. UH~PaMH 0609Ha'4eHbI: 1,2 

HCTO'4HHK HeHTpoHOB H 9aMeAJ1HTeJIb; 3 - AHCKOBbIH rrpepblBa

TeJIb nY'4Ka; 4 - CMeHHbIH KOJ1J1HMaTOp KI; 5 - MOHHTOPHblH 

CtleTtlHK; 6 - IOCTHpyeMbIH KOJ1J1HMaTOp K2; 7 - KacceTa C 06

pa9I1;aMH /YCTPOHCTBO aBTOMaTHtleCKOH CMeHbI 06pa9I1;OB He no

Ka3aHo/; 8 - BaHaAHeBb~ pacceHBaTenb; 9 - KOJIbI1;eBOH MHO

f'OHHTRHOH AeTeKTOp pacceRHHblX HeHTpoHoB; 10 - AeTeKTOp 
npflMOf'O nY'4Ka. 

npRMoro nY4Ka nepeA AeTeKTopoM. Ha60p CMeHH~X KonnHMaTopOB 
nOSBonReT B WWPOKHX npeAenax B~6HpaTb CTeneHb K0I1nHMa4HH npR
Moro nY4Ka. a ABa HesaBHCHM~X Konb4eB~X AeTeKTopH~X YCTPOH
CTBa, nepeMe~aeM~X no penbcaM B KaMepe AeTeKTopOB, 06ecne4HBa
~T onTHMHsa4H~ ycnOBHH c~eMKH B WHPOKOM AHanaSOHe q. AKCHaI1b
HO-CHMMeTpH4HaR reOMeTpHR nOSBonAeT C AOCTaT04HOH CTeneHb~ Ae
TanbHOCTH pewaTb saAa4Y 0 ~YHK4HH paspeweHHR H KonnHMa4HOHH~X 
HCKa~eHHRx/lll • 
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Ta6JlHua 2 
OCHOBHble napaMeTpbl CneKTpOMeTpa MYPH 1121 

napaMeTp 	 3Ha4eHl1R 

nOTOK TennOB~X HeHTpOHOB Ha 06paa~e 6.106 73,7.107 CM-2 .C-1 

~HaMeTp~ KonnHMaTopoB /cM.pl1c.l/ Kl 10; 8; 6; 4 CM, 
K2 2,8; 2,2; 1,6 CM, 

~l1anaaOH AocTynH~x q 7.10-17 7.10-3 A-1 

OTHocwTenbHoe paapeWeHl1e no q 0,047 0,18 

~l1anaSOH l1cnOnbayeM~x X 0,7+7 A 

Hal1MeHbWee l1SMepReMoe Ce4eHl1e 
-3-1 -1paCCeRHl1R 	 10 CM •cp 

OCHoBHaR norpeWHOCTb a6conIOTHoH 

WKan~ Ce4eHl1H < 5% 


3. 	HEKOTOP~E 3~A4~, CnEU~¢~4ECK~E 


~fl~ BPEM~-npOflETHO~ METO~~K~ 


3.A. 	 HOPMl1pOBKa W a6conlOTH~e ce4eHWR 

HenocpeAcTBeHHo perl1CTpwpyeMaR SaBWCI-IMOCTb I~,e) AOCTaT04
HO cnO~HO CBRsaHa C ce4eHHeM ManoyrnoBoro pacceRHWR: 

1(A,el '" 10 (X)·<U:s(q)/dn.( (A).T(A).d .1.1 
8 

+ Bs(e,X), /3/s 

rAe lo(A) - HHTeHCl1BHOCTb npRMoro ny4Ka; d~s(q)/dn - I-ICKOMOe 
ce4eHwe ManoyrnoBoro paCCeRHI-IR, OTHeceHHoe K eAl1HI-I4HOMY 06be
MY 	 06pas4a; f(X) - 3¢¢eKTl1BHOCTb AeTeKTopa;T(A)=exp(-~t(A)·ds) 
- nponYCKaHl-le 06pas~a; ~t(A) - nonHoe Ce4eHl1e ocna6neHl1R nY4Ka 
eAI-IHl1~eH TOn~l1HbI 06paa~a; de - Ton~wHa 06pas~a; ns - 'teneCH~H 
yron, nOA KOTOP~M BHAeH AeTeKTOp C 06pas~a; Bs (e,x) - wHTeH
CHBHOCTb ¢oHa, BKn104a~aR HeKorepeHTH~H $OH 06pas~a. 

~a /3/ BI-IAHO, 4TO AnR HaXO~AeHl1R <U: s (q)/d!.1 He06xOAl1M~ ABe 
onepa~HH - B~4I-1TaHl1e ¢aHOBOH COCTaenRIO~eH Bs (e,X') W HOPMl1POB
Ka, I-ICKnI04a~aR ¢YHK4l1l1 lo(A) , .. (X) W T(A). ~SMepeHWR ¢aHa 
npol1SBOARTCR nYTeM 3KCnOSW~l1W nOAXOAR~ero $OHOBoro 06pas~a, 
cB060AHoro OT l1CCneAyeM~x CTPYKTYPH~X HeOAHopOAHOCTeH, HO 
06naAa~ero TaKWM ~e ce4eHWeM paCCeRHl1R, KaK W WCcneAYeM~H 
06pase4. npl1 wccneAOBaHl1RX paCTBopOB MaKpoMoneKyn YAOBneTBOpl1

TenbH~X pesynbTaToB YAaeTCR AOCTl1rHYTb, l1CnOnbSYR B Ka4eCTBe 
$OHOBoro o6pas~a 411CT~H pacTBopwTenb C nOAxoAR~WM o6pasoM 
KoppeKTwpoBaHH~M HaOTonH~M COCTaBOM. 

AnR HOPMWPOBKW M~ wcnonbsyeM pacceRHwe MeTannw4eCKoro BaHa
AHR, nOMe~aeMOro Ha paCCTORHHW -1,5 M OT AeTeKTopa /pHc.l/. 
B Kanw6poBo4HOM HaMepeHHW, TaKwM o6pasoM, B nY4Ke HaXOARTCR 
OAHOBpeMeHHO KaK HccneAyeM~H o6pase~, TaK H BaHaAweB~H pac
cewBaTenb. nYCTb Is - perHcTpwpyeMaR HHTeHCHBHOCTb nY4Ka OT 
HCCneAYeMOrO 06pas~a, Isv - pacceHBaTenb C BaHaAHeM B nY4Ke. 
TorAa ce4eHHe ManoyrnoBoro pacceRHHR HaxoAHTcR C nOM~blO 
COOTHoweHHR 1131 

<u: s (O.X)/dn = Us /(Isv- Is) ]·(<U:/d!.1)v .(d .n .T )/(d .il )' /4/v v v s s 

rAe I-IHAeKC~ n v " OTHOCRTCR K cooTBeTcTBY~HM xapaKTepl1CTWKaM 
BaHaAl1eBOrO paCCel-lBaTenR. flerKo SaMeTl1Tb, 4TO I-Ia /4/ I-ICKOMOe 
Ce4eHl1e pacceRHHR nonY4aeTCR B a6conlOTH~X eAl1HI-I~aX, npl1Me
HeHH~X AnR Ce4eHl1R pacceRHWR BaHaAI-IR. ~nl1TenbHOcTb ~l1Kna 

B cepl-ll1 3KCnOSl1~WH (Is,lsv) Mo~eT 6~Tb CAenaHa AOCTaT04HO 
ManOH /HeCKonbKO MHHYT/, 4TO 06eCne4l1BaeT He4YBCTBl1TenbHOCTb 
peaynbTaTa K MeAneHHOMY ApeH¢y ycnoBI-IH 3KCnOaW~l11-1 l1 AonrOBpe
MeHHYIO cTa6l1nbHOCTb l1 nOBTopReMOCTb peaynbTaTOB. 

"MeToA Isv II OKaa~BaeTCR BeCbMa 3¢¢eKTl1BH~M npl1 wccneAoBaHI-Il1 
He Cnl1WKOM 60nbWHX Ce4eHl1H paCCeRHl1R / ::: 10 CM-1. cp-1 /. B 3TOM 
cnY4ae B~nonHReTCR HepaBeHCTBO Isv» I! ' H ::meMeHTapH~e B~
KnaAKl1 nOKas~BaIOT, 4TO onTHManbHoH CTpaTerl-ll1 cooTBeTcTByeT 
COOTHoweHHe npOAOn~I-ITenbHOcTe~ 3KcnOaW4Wl1 

t 	 / t = (I / I )112« 1 /5/sv s s sv • 

Ecnw ce4eHwe pacceRHWR MHoro 60nbwe YKasaHHoro npeAena, TO 
pacceRHwe OT 06pas~a CTaHOBl1TCR npe06naAa~HM, l1 norpeWHOCTb 
HOPMl-lPOB04HOH paSHOCTl1 (Isv-Is) RBnReTCR ¢aKTopOM, OrpaHl-I41-1
Ba~l1M T04HOCTb peaynbTaTa. n03TOMY AnR Cl1nbH~X pacceHBaTeneH 
npWXOAI-ITCR wcnonbSOBaTb HeCKonbKO MOAI-I¢w4I-1pOBaHHYIO np04eAYPY, 
B KOTOPOH Is W Ts HSMepRIOTcR 6ea BaHaAwR, a Iv - BO BpeMR 
HSMepeHI-IR ¢oHa. nponycKaHHe 06paa~a npl-I 3TOM H~XOAl1TCR Heaa
BHCHMO, C nOMO~blO AeTeKTopa npRMoro nY4Ka /Pl1c.l/. 

3.6.C~aTHe peaynbTaToB 

~a /4/ BWAHO, 4TO ce4eHHe paCCeRHI-IR nOKa npeACTaBneHO B 
3KcnepHMeHTanbH~X KOOPAl1HaTaX ~, A) • npe06pasoBaHwe 3Toro 
ABYMepHoro MaCCWBa AaHH~x B oAHoMepHYIO aaBHCWMOCTb <U:(q)/dn 
npowaBoAwTcR nYTeM B~6opa ~enaeMoro npeAcTaBneHl1R AnR HesaBH
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CIiIMOH nepeMeHHOH /3aBIiICIiIMOCTb OT q • q2 111111 lnq / iii nOAXOA.Al1IerO 
pa36li1eHIiI.A OCIiI a6c~liIcc Ha IiIHTepBa11~. nOC11e 3TOrO B Ka*AOM I1H
TepBa11e npOIil3BOAI1TC.A a~4li1C11eHl1e a3BeWeHH~X /Ha CTaTI1CTI14eCKIiIX 
OW116Kax/ cpeAHIiIX no BceM 3KCnepI1MeHTa11bH~M T04KaM. An.A KOTOP~X 
$1iI3114eCKa.A nepeMeHHa.A OKa3~BaeTC.A BHYTPI1 B~6paHHoro IiIHTepBa11a. 
OAHOBpeMeHHO B~4Ii1C11.A~TC.A B3BeweHH~e CpeAHR.A AIiICnepCI1.A $YHK~1iI11 
pa3peWeHIiI.A no q. cpeAHee q 1iI)(2 - Mepa CTaTI1CTI14eCKOH COBMeCTIiI
MOCTIiI 3KcnepliIMeHTa11bH~X T04eK. Y4aCTBY~I1X BycpeAHeHIiIIiI.B~4I1C-

11eHlile AliIcnepClil1iI $YHK~1iI11 pa3peWeHIiI.A paCCMOTpeHO a / il1 , a11bTep
HaTIiIBH~e nOAxoAbi K 3aAa4e c*aTIiIR pe3Y11bTaTO'B paCCMOTpeH~ B/14/. 

3AeCb *e IiIHTepeCHO OTMeTIiITb, 4TO aHa11lil3 )(2, B03HIiIKa~IiIX nplil 
ycpeAHeHlilliI, n03B011ReT B~RBIiITb OTK110HeHIiIR OT OCHOBHOH rlilnOTe3~. 

KOTopaR YTBep*AaeT, 4TO ycpeAH.AeM~e AaHH~e onIilC~Ba~T OAHO 11 

Aon011HIiITe11bH~X rlilnOTe3 /aHa11113 $11YKTya~I1H 411C11a OTC4eTOB/. 
CpaBHIiITe11bHO HoablH 11 1i13RIIIHblH nOAXOA, OCHOBaHHblH Ha pacnpeAe
neHl111 BpeMeHH~X I1HTepBa110B Me*AY nocneAOBaTe11bH~MI1 C06b1TI1
RM1iI/16~ Tpe6yeT npliIMeHeHI1.A cne~liIa11bHOH annapaTYPbl 11 IiIcnonb30
BaHI1.A HeHTpOHHoro I1CT04HIiIKa co CTa~IiIOHapHblM nOTOKOM, B TO 
BpeM.A KaK Ha IiIMnY11bCHOM I1CT04HIiIKe CKOpOCTb C4eTa B AeTeKTope 
MeHReTC.A Ha HeCKonbKO nOp.AAKoa Be111il411HbI. 

·l 
Mbi nOnblTa11l1Cb npl1MeHIiITb MeTOA, OCHOBaHHblH Ha 1i13BeCTHOM 113

MeHeHl111 IiIHTeHCI1BHOCTIiI I1CT04HI1Ka /1151, c.212/. B HaweM cnY4ae 
TaKoe 1i13MeHeHI1e pea111il3yeTC.A nYTeM CMeH~ K01111IiIMIiIPY~IIIIi1X OTsep
CTIiIH Kl /CM. plilc.l/. nplil 3TOM nOApa3YMeBaeTCR, 4TO npOIiICXOAI1T 
113MeHeHI1e IiIHTeHCIiIBHOCTliI, HO cneKTpa11bHoe pacnpeAe11eHlile c06b1
TI1H no BpeMeHIiI np011eTa OCTaeTC.A npe*HIiIM. B paMKax MOAenlil HnMB 

TO *e 3Ha4eHlile Ce4eHIiI.A paCCeRHIiI.A. B03MO*H~ HeCK011bKO cxeM Ta
Koro aHa111il3a. HanpliIMep, RPKO B~pa*eHHaR 3aBIiICIiIMOCTb)(2 OT q 
/Aa*e nplil IiIcn011b30aaHI11i1 AaHHblX T011bKO OAHoro AeTeKTopa/ MO)!(eT 
YKa3b1BaTb Ha C11I1WKOM WlilpOKl1e IiIHTepBa11bl ycpeAHeHIiIR 1iI11l1 Ha 6011b
woe B11l1RHl1e 3$$eKTOB KOHe4Horo pa3peWeHIiI.A no q. AHOMa11bHO 
6011bwoe 3Ha4eHI1e )(2 AnR OAHoro 113 AeTeKTopOB CKopee Bcero YKa
3b1BaeT Ha ow1il604HY~ pa60TY annapaTYp~. HaKOHe~, Koppe11R~I1.A )(2 
C onpeAe11eHH~MI1 3Ha4eHIiIRMI1 A11liIHbI B011HbI A RBnReTCR nplil3HaKoM 
OI1lYTIiIMOH P011I11 ABYKpaTHoro 6p3rroBcKoro pacceRHIiIR, KOTopoe ner
KO a03HI1KaeT B Kpl1CTa1111l14eCKI1X MaTeplila11ax. He IiICKJ1~4eHbI iii APY
rlile npl141i1HbI, npl1BOARI1IIiIe K HeYAOBneTBopHTenbHOMY aHyTpeHHeMY 
cor11aCH~ AaHH~X. 3Aecb *e YMeCTHO orpaHIiI4HTbCR 3aMe4aHlileM 
o TOM, 4TO B 3aAa4e MYPH MeTOA BpeMeHH nponeTa C03AaeT onpe
Ae11eHHy~ 1136b1T04HOCTb, KOTopaR Mo*eT 6b1Tb Hcn011b30BaHa AnR 
AOn011HI1Te11bHO~ o~eHKH Ka4eCTBa 3KCnepl1MeHTa11bHOH I1H$OpMa~HI1. 

3.B.nonpaBKI1 Ha MepTBoe BpeM.A 

AnR cneKTpOMeTpOB, paOOTa~I1X Ha HMnY11bCHbiX HCT04HI1KaX HeHT
POHOB, xapaKTepHbI BbiCOKlile MrHOBeHHble CKOPOCTI1 C4eTa. B onlilCbI
BaeMOM B AaHHO~ pa60Te tneKTpOMeTpe nerKO AOBeCTI1 MrHoBeHHY~ 
CKOPOCTb C4eTa B Ten110BoM MaKCIiIMYMe AO 5.10 4 c- l . n03TOMY 
BHeceHlile nonpaaOK Ha MepTBoe BpeMR RB11.AeTC.A AOB011bHO OTBeT
cTBeHHoH onepa~l1eH, Tpeoy~eH KaK I1cn011b30BaHIiI.A aAeKBaTHoH MO
Aenl1 nOTepb C06~TI1H 1i13-aa M~pTBoro BpeMeHH. TaK H perY11RpHoro 
KOHTponR napaMeTpoB. aXOARI1IHX a 3Tl MOAe11b. nO-BIiIAIiIMOMY. HaH
6011ee pacnpocTpaHeHHoH RB11ReTC.A OAHonapaMeTpl14eCKaR MOAe11b 
HenpOAneBa~erOC.A MepTBoro BpeMeHIiI /HnMB/115~ OAHaKo AnR ee 
Hcn011b30BaHHR He06xoAHMO 3HaTb He T011bKO napaMeTp. HO iii 06
11aCTb CKopocTeH C4eTa, B KOTOPOH OHa npHMeHIiIMa. PRA 1i13BeCTHbiX 
nOAxOAOB AnR onpeAe11eHIiIR MepTBoro BpeMeHH COnp.A*eH 11lil60 C Tex
HH4eCKIiIMIiI TPYAHOCTRMI1 /MeTOA ABYX H~T04HIiIKOB/. 11H60 HY*AaeTCR 
B 6011bWOM KOnl14eCTBe 3KcnepliIMeHTa11bH~X AaHHblX H B nplila11e4eHIiII1 

n = n (1- nr). /6/o 

rAe n - IiIHTeHCIiIBHOCTb 3aperlilcTplilpoBaHHblx C06~TI1H, no - IiIHTeH-
CIiIBHOCTb I1CTIiIHHblX C06b1TIiIH. T - MepTBoe BpeMR /napaMeTp MOAe
111iI/. 

An.A ABYX 3Ha4eHI1H BxoAHoro nOTOKa no 11 1m 0 / k > 1/ iii COOT
BeTCTBY~IiIX 11M 3aperlilCTplilpOBaHHblX nOTOKOB C06b1TIiIH nl 11 n2 IiIMe
eM COOTHoweHlile: 

n/n 1 k· (1 - n2 T ) / (1 - nIT) • /7/ 

nplil HIiI3KIiIX IiIHTeHClilaHOCTRX / n2 T « 1 / 1i13 /7/ HenocpeACTBeHHO 
HaXOAIiITC.A k, TorAa KaK nplil YBe11lil4eHIiIIiI 3TO OTHoweHlile CTaHOn2 
BIiITCR 4YBCTBI1TenbHblM K r. Bo BpeM.A-np011eTHOM cneKTpe IiIHTeHCIiIB
HOCTb, KaK npaBliI110, 113MeHReTC.A BO apeMeHIiI Ha 2-3 nopRAKa, 4TO 
n03B011.AeT 113 OTHOWeHI1R ABYX cneKTpOB onpeAe11l1Tb 06a napaMeT
pa, k 11 T • MaTeMaTI14eCKaR CTopOHa Aena CBOAI1TCR K MIiIHI1MI13a~111i1 
$YHK~IiIOHana 

n 2< "mAll 2
}; (k - Z I (n I' D2 )) • WI (til' n 2 ) • 
i /8a/ 

rAe - HOMep BpeMeHHoro KaHana, Wi -CTaTI1CTIiI4eCKI1H Bec i-ro 
C11araeMoro, 

Z (n , n ) = (1/ n - rl / (1/n 2 - r) • 
l 2 1 

1 - n2, - 1 /8B/W(n , n ) Z-2. [~' + ].
l 2 

Nl N2 

8 9 

/861 
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OT CKOPOCTH CtIeTa 02 p,o BHece
HHH nonpaBOK Ha MepTBOe BpeMH 
/H~HHH KpHBaH/, H nocne BHece
HHH nOnpaBOK /BepXHHH KpHBaH/ 
npH 3HaQeHHHX napaMeTpoB, HaH
p,eHHhlX MeTop,oM HaMMeHhmHX KBap, 1 
paTOB. 

fi 
Il 

N1 • N2 - nOnHOe ~Hcno OTc~eTOB B KaHane. HenHHe~HOCTb 3Toro 
~YHK~HOHana, paBHO KaK H saBHCHMOCTb BeCOB OT napaMeTpOB, He 
cosp,a~T cepbesH~X saTpYAHeHH~. ecnH Ha~anbH~e SHa~eHHR k H T 

B~6paH~ HS npaBAonOA06HO~ 06nacTH. YnpaBnR~H~ napaMeTp 0max 

HcnonbsyeTcR AflR saAaHHR rpaHH4~ 06naCTH HHTeHCHBHOCTeH, 
HcnonbsyeMoH npH onpeAeneHHHT • Ero B~60p, eCTeCTBeHHO, npo
HSBOAHTCR HCXOAR HS HesaBHCHM~X co06pa~eHH~, HanpHMep, C nOMO
~b~ KpHTepHR ~2. O~eBHAHO, 3TOT ~e napaMeTp onpeAenReT BepXH~~ 
rpaHH~y MrHOBeHH~X HHTeHCHBHOCTeH, AflR KOTOp~X npHMeHHMa MO
Aenb HnMB. 

Ha pHc.2 npHBeAeH~ THnH~H~e KpHB~e, BOSHHKa~He B XOAe 
onHcaHHoro aHanHsa. 

3.r.nponYCKaHHe 06pas4a H CBRsaHH~e C HHM Bonpoc~ 

i1sMepeHHR nponYCKaHHR 06pas4a Ts = exp(-:£t . ds ) Ha nepBblH 
BsrnRA npeACTaBnR~TCR cpaBHHTenbHO npOCTO~ saAa~e~.60nee Toro, 
KaK OTMe~anOCb npH 06cY~AeHHH ~pMynbl /3/, npHHRTaR HaMH 
cxeMa 3KcnepHMeHTa He Tpe6yeT OTAenbHoro HSMepeHHR Ts AflR 
OTbiCKaHHR ce~eHHR pacceRHHR. TeM He MeHee, HSMepeHHR Ts HHor
Aa npeAcTaBnR~T HHTepec, HanpHMep, AflR onpeAeneHHR COOTHowe
HHR KOH4eHTpa4HH [H] 1[0] B CMeCRX nerKo~ H TR~eno~ BOAbl B 
onbiTax no BapHa4HH KOHTpacTa, HnH, HanpHMep, AflR o~eHKH YPOB
HR HeKorepeHTHoro ~Ha no BenH~HHe npOnYCKaHHR /171 • B 06~eM 
cnY4ae AflR OTbiCKaHHR T He06xoAHMO B~nonHHTb ABa HSMepeHHR HH
TeHCHBHOCTH npRMoro nY4Ka, npoweAWero CKBOSb 06pase4. a HMeH ·1HO, I - C HccneAyeMbiM paCTBopOM B ny4Ke, H 10 - C nYCTO~ K~Be
TO~. nocne 3Toro C nOM~b~ OCHOBHoro COOTHoweHHR 

I 
I I o· exp ( -:£ . d ) 	 /9/

t s 

MO~HO Ha~TH HHTepeCYIO~H~ Hac nOKa'saTenb 3KcnOHeHTbI. 3neMeHTap
Hble BbiKnaAKH, OAHaKO, nOKas~Ba~T. ~TO OTHOCHTenbHaR owH6Ka pe

• 

10 

synbTaTa 6b1CTPO 	 BospaCTaeT npH YMeHbweHHH Ton~HHbI MHweHH: 

(7 Ix «(72 /I 2 + (72/12) 1/2/x, /10/x [0 0 I 

rAe x=:£td, (72 -AHcnepCHR COOTB. Bemt4HH. HanpHMep. npH x 
= 0,1 BenH~~HbI 10 H I cneAYeT HSMepHTb C T04HOCTb~. ny~weH, 
4eM 5.10- 4 • AflR Toro, ~T06b1 AOCTH4b a/x = 10-2 • T04HOCTb, 
nY4we. 4eM 5.10-4 , K co~aneHH~. TPYAHO AOCTH~HMa. ecnH Y4eCTb, 
4TO I H 10 OTHOCRTCR K paSHbiM MOMeHTaM BpeMeHH, OTCTOR~HM 
APyr OT APyra Ha HeCKonbKO ~aCOB, a AonroBpeMeHHaR HecTa6Hnb
HOCTb HeHTpoHHoro HCT04HHKa HnH AeTeKTHpy~eH CHCTeM~, KaK 
npaBHno, COSAaeT CHCTeMaTH4eCKHe norpewHocTH TaKoro ~e nopRA
Ka BenH~HHbI. ECTecTBeHHoe CTpeMfleHHe YBenH~HTb x - Ton~HHY 06
pas4a, KaK npaBHno, ocy~ecTBHTb HenbSR, T.K. HccneAYeMbie 06
pas4b1 4aCTO HMe~T KpaHHe ManblH 06DeM /0,25 CM 3 /. BTopoe 06
cToRTenbcTBo, ycno~HR~ee saAa4Y, KpoeTCR B TOM, 4TO nonHoe 
ce4eHHe BOAbi H BOAOpOACOAep~a~HX MaTepHanOB AOCTaT04HO CHnbHO 
saBHCHT OT A, a T04HOCTb HMe~~HXCR B nHTepaType AaHHblX He 
cnHwKOM BbiCOKa 1181 

Cy~ecTBoBaHHe saBHCHMoCTH ~t~) AnR BOAopoAa nOSBonReT ne
pe~pMynHpoBaTb saAa4Y TaKHM 06paSOM, 4T06b1 4YBCTBHTenbHOCTb 
K HeKOHTponHpyeMbiM HSMeHeHHRM 10 HnH I nonHOCTb~ OTCYTCTBOBa
na. ~eHcTBHTenbHo, KaK BHAHO HS pHc.3. B AOCTaT04HO WHPOKOM 
HHTepBane A saBHCHMOCTb :£t~) Mo~eT 6b1Tb annpoKcHMHpoBaHa flH
HeHHoH ~YHK~HeH l:t (A) = l: (0) + A··l:' • nOKa~eM, 4TO, npHMeHH
TeflbHO K saAa4e onpeAeneHHR MOflbHOH AonH D20 B CMeCH y.D2 0 + 
+ (1 - y).H2 0 , HcnonbSOBaHHe :£'= dk t /dA BMecTo:£t pewaeT nOCTaB
neHHY~ saAa4Y. 

OTnpaBnRRcb 	CT /9/, HMeeM: 
/11a/

HA) = 1 (A)' exp ( - S - S . A ) , 

(nflO/I) 

0.5 

0.4 

0.3 

0.2 

0.1 

o 

o 0 I 

PHc.3. 3p.BHCHMOCTh 10 (I ofI) OT 
AJIHHhI BOllHb! HeHTpoHoB AJIfi I MM 
H 0 /BepxHfIfi KpHBafi/ H I MM 
!T20 /HHlKHfIfi KpHBafi/. HHTepBan 
O,5.s A ::;2,5A HcnollhsyeTcH 

~- .. --..* 
·:';i·'·;'·.~ ........... " AJIH onpep,eneHHfI HaKnOHa saBH

0.5 1.0 1.5 2.0 2.5 3.0 )lCI) CHMOCTH l:t (A) • 
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rAe 
= (~H(O). (l -y) + ~D(O). y). d ' /116/80 	 S 

8 (~' .(l-y)+~' .y).d • 	 /11 B/
1 H D 8 

HHTepecy~~ Hac BenH4HHY y MO*HO HaHTH KaK H3 /116/, TaK 

H H3 /11B/: 


y = 	 (~H (0) • d 8 - 8 
0

)1 « ~H (0) - ~ D (0)) d 8 ) /12a/ 

HnH 

y (~' • d - 8 )1«~' - ~' ) • d ) . /126/


H s 1 H D 8 

nYCTb 8 ~ H 8~ - BenH4HHbI, HaHAeHHble H3 3KcnepHMeHTa, npH4eM 
BenH4HHa 10 ' Hcnonb3yeMaR B /11/ npH HaXO*AeHHH 8~, cOAep*ana 
CHCTeMaTH4eCKY~ norpeWHOCTb exp (-8), rAe 8 - 4Hcno, He 3aBH
CRl1Iee OT A. 04eBHAHo, npH 3TOM 8~ + 8, B TO BpeMR KaK 8~8 0 
OCTaeTCR 6e3 H3MeHeHHH. Tenepb BHAHO, 4TO H3 ABYX nYTeH onpe
AeneHHR Y /12a H 126/ BTOPOH nonHOCTb~ He4YBCTBHTeneH K 3Ha
4eHH~ 5, T.e. K BapHa~HRM MOI1lHOCTH HCT04HHKa HeHTpoHoB, npo
Aon*HTenbHOCTH CbeMKH H APyrHM B03MYl1la~I1IHM $aKTopaM, ecnH 
TonbKO 3TH ~aKTOPbl He MeHR~T ~PMbI pacnpeAeneHHR HHTeHCHBHO
CTH no AnHHe BonHbI. 

PeanH3a~HR 3THX co06pa*eHHH Ha cneKTpOMeTpe MYPH HaH60nee 
3~KTHBHa. ecnH B Ka4eCTBe Mepbl HHTeHCHBHOCTH npRMoro ny4Ka 
npHMeHHTb pa3HOCTb I sv - Ie, Hcnonb3yeMY~ AnR HOPMHP08KH 
ce4eHHR pacceRHHR /CM. ~-ny /4//. 

CooTBeTcT8Y~I1IHe 3KcnepHMeHTbI nOKa3anH, 4TO, AeHcT8HTenbHo, 
H3 	 aHanH3a TonbKO KPHBblX pacceRHHR /2 4aca cYMMapHoH 3Kcn03H
~HH/ 3TOT nOAXOA n03BonReT onpeAenHTb KOH~eHTpa~H~ 02 ° B 
paCT80pe C T04HOCTb~ ±1,5% 80 BCeM AHana30He 803MO*HblX 3Ha
4eHHH y. 

Ha 	 PHc.4 npHBeAeHa H3MepeHHaR KanH6pOB04HaR 3a8HCHMOCTb 81 
OT 	 Y - MonbHoH AOnH O2 ° B CMeCRX H20/020. HaHAeHHble t-IaMH 3Ha
4eHHR~~.de H l:o,ds/npH d e = 1,00 MM,lU= 0,5+2,5A, T = 

20°C/ paBHbI 0.139/6 ± 8/ A-1 H 0,009/1 ± 9/ A-I COOTBeTCTBeHHO, 
a Bblpa*eHHe AnR Y HMeeT BHA: 

y '" 	1,070 - 8 / 0 • .1305 • /13/ 

04e8HAHO, npOH3BOAHaR dlnT/dA Mo*eT 6b1Tb Hcnonb30BaHa H 

AnR APyrHx ~eneH, HanpHMep, AnR onpeAeneHHR 3~eKTHBHOH Ton

I1IHHbI TOHKoro 06pa3~a HeperynRpHoH ~PMbI C H3BeCTHbiM ~' HAP. 

BMeCTe C TeM, npeACTOHT el1le HccneA08aTb 4y8cTBHTenbHocTb 81

K APyrHM ~aKTopaM /TeMnepaTypa, HanH4He pacT80peHHoro Bel1le

12 

'~~~l-

s\r1"l] 

0.12 

0.'0 

0·011 

n 0.06 

O.O~ 

~ 0.02 

0 0.2 0.' 0.6 0.8 y 

PHc.4. 3aBHCHMOCTb HaKnOHa non

Horo ceqeHHH ~/dA aT y - co


AepJltaHHH 020 B CMeCH y.02 ° + 

+ (l-y). H2 0. 

CT8a, arperaTHoe COCTORHHe H XH
MH4eCKHH COCTaB Bel1leCTBa H AP./. 
K 4Hcny TaKHX $aKTOPOB OTHOCHT
CR H c06CTBeHHO ManoyrnoBoe 
pacceRHHe. BKnaA nocneAHero, OA
HaKO, AOCTaT04HO nerKO o~eHHTb 
B npH6nH*eHHH rHHbe. COOT BeT
CTBy~aR A06aBKa K 8 1 HMeeT BHA 

88 = (d~(0)/dO)·6·d 'A/(4I'1R2), 	 /14/
1 	 s g 

rAe Rg - paAHYc HHep~HH HeoAHopoAHOCTH. npRMaR o~eHKa AnR 
~/dn = 10 CM-l, d s = 0,1 CM; A = 2 A H Rg = 70A Aa~T 881 

2. 10-4 , T. e. npeHe6pe*HMO Many~ BenH4HHY /napaMeTpbl AnR 
o~eHoK npHMepHo cooTBeTcTBy~T ycnoBHRM onbiTOB C pH60cOMHblMH 
4acTH~aMH/. OAHaKo 04eBHAHo, 4TO nepexoA K 60nee CHnbHO pac
ceHBa~HM 06beKTaM HnH 60nbwHM A Mo*eT npHBoAHTb K BnonHe 3a
MeTHOMY BKnaAY. B 3TOH CBR3H YMecTHo ynoMRHYTb pa60Ty!19! , 
B KOTOPOH 6b1n npoAeMoHcTpHpoBaH BKnaA ManoyrnoBoro pacceHHR 
B nonHOM ce4eHHH. cTaHOBRI1IHHCR 04eHb 60nbwHM B 06nacTH A = 
= 50 + 200 A • 

B 3aKn~4eHHe aBTopbl 6naroAapRT r.c.nony6ecoBa 3a nOMOl1lb 
B BbinonHeHHH KanH6poB04HblX H3MepeHHH C H2 0/o2ocMecRMH. 
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BessaooTHoB B.m., OCTaHeBHq m.M. P3-88-394 
HccneAoBaHHfi MafloyrnoBoro paccefiHHfi HeATpoHoB 
Ha HMllynbCHOM HCTOqHHKe: HeKOTopbIe 
3KcnepHMeHTaflbHbIe npOOneMbI H nYTH HX pemeHHfi 

KpaTKo HsnaralOTCfi MeTO,ll;bI, npHMeHfieMbIe AJlfi HccneAOBaHHfi 
MafloyrnoBOro paccefiHHfi HeATpoHoB /MYPH/ no MeTOAY BpeMeHH 
nponeTa Ha HMnynbcHoM HCTOqHHKe HeATpoHoB. Oocy~alOTcfi 3a
AaqH npeBpalI(eHHfi HaOnlOAaeMbIX HHTeHCHBHOCTeA paccefiHHbIX 
HeATpoHoB B MaKpOCKOnHqeCKHe CeqeHHfi paccefiHHfi, H3MepeHHfi 
MepTBoro BpeMeHH AeTeKTopHoA CHCTeMbI H onpeAeneHHfi nonHoro 
CeqeHHfi AITfi TOHKHX oopa3~oB. ITPH pemeHHH 9THX 3aAaq npHXo
AHTCfi yqHTbIBaTb ocooeHHoCTH 9KcnepHMeHTa, BbITeKalO~e H3 
npHMeHeHHfi HMnynbcHoro HCTOqHHKa HeATpoHoB. 

PaooTa BbInOnHeHa B ITaoopaTopHH HeATpoHHOA ~H3HKH OH.sm. 

npenpllHT O61.e.QHHeHHoro HHClHTyTa JJ.IlepHl>1X HccneAQB8IIHH. ,lly6Ha 1988 

nepeBoA T.~.llpo3AoBoA 

Bezzabotnov V. Yu., Os tanevich Yu. M. 	 P3-88-394 
Small Angle Neutron Scattering at Pulsed 
Neutron Sources: Solution of Some Experimental Problems 

Investigatiorts of the small angle neutron scattering 
(SANS) by the time-of-flight technique being carried out 
at pulsed neutron sources meet a number of specific expe
rimental problems. Three of them (transformation of the 
observed intensity into scattering cross sections, deter
mination of the detecting system dead-time and measurement 
of the effective thickness of a thin sample) are solved 
by taking into account the features of the pulsed neutron 
source. 

The investigation has been performed at the Laboratory 
of Neutron Physics, JINR. 
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