
B.JI.AKcettos, H.A.rytt,uopHH, IO.B.HHKHTettKo, 
IO.TI.Ilonos, Jl.lfop* 

P3-98-374 

HA6JIIO}lEHl1E CTQ}IqJ1X HEHTPOHHhIX BOJIH 

TIPl1 TIOJIHOM OTP A)KEHl111 HEHTPOHOB 

METOJlOM TIPEU0:3110HHOH 
f AMMA-CTIEKTPOCKOTil111 

Hanpasnetto B «)K3T<l>» 

*KFKI, Ey,uaneun, BettrpH.S1 



1. BBEAEHHE 

np11 pacnpocTpaHeHl111 HeHTP0H0B 11/!11 peHTreH0BCKoro 113/lY'leHl1fl B 

C/1011CT0H CTpyicrype 06pa3yeTCfl CT0flYafl 80/lHa. CTOflY8fl HeATpOHHafl 80/lHa 

flB/lfleTCfl nep110A11YeCKl1M . npocTpaHCTBeHHblM pacnpeAeJ1eH11eM n110TH0CTl1 

H8HTP0H0B. OHa np0flB/lfl8TCfl, B Y8CTH0CTl1, Yepe3 nep110A11Y8CKylO 

38B11Cl1M0CTb eep0flTH0CTl1 nornoUJ,eHl1fl H8'1TpoHa · OT nepneHA11Ky11flPH0H K 

rpaH111..taM pa3Ae11a C/1011CT0H CTPYKTYPbl K0Mn0H8HTbl 80/lH0BOro BeKTopa. 8 

CBs:1311 C 3Tl1M nepBblH [1] 1,1 Aa/lbH8HWl18 [2-7] 3KCnep11M8HTbl C H8HTP0H8Ml1 no 

Ha6J110AeHl1IO CTOflY8H B0/lHbl B KPl1CTa/111e C0CT0fl/111 B A8M0HCTP8lt~l1 

pea/11138!..tl111 "aH0M8/lbHblX11 
• npotteCC0B 38XBaTa [2-4] 11 HeKorepeHTH0ro 

pacces:1H11s:i · [5], npoeepKe HapyweH11s:i KorepeHTHocrn np11 pe3oHaHCH0M 

pacces:1H1111 [6,7]. 

B [8]. 6bl/10 npeAJ10)K8H0 11cnoJ1b3088Tb peHTreH0BCKylO CT0flYYIO 80/lHY 

A/lfl onpeAe11eH11si CTPYKTYPbl. MeTOA, 11cno11b3y10UJ,11H none cTos:io.i11x eo11H, 

0CH0BaH Ha 113MepeHl111 yrnoeoi11 38Bl1Cl1M0CTl1 11HT8HCl1BH0CTl1 BT0Pl1YH0H 

P8Al181..tl111 (BTOPl1YH8fl ¢11yopectteHttl1fl, .¢OTO- 11 Q)K8-3118KTP0HH8fl 3Ml1CC1111). 

BTOpl1YH0e 113J1yYeH11e HeceT 11Hcf>opMaL.t11IO 06 aT0Max, K0TOpble l,1X 11cnycrn1111. 

8 CBfl311 C Y8M, perncTp11pys:i xapaKTepl1CTl1Y8CKOe 11311\l'l8Hl18, MO)l(H0 

onpeA81111Tb rnn aT0M0B, 11X K0/111Y8CTB0 11 no11yYl1Tb, T8Kl1M o6pa30M, 6011ee 

A8Ta/lbHYIO 11Hcf>opMattl1IO [9]. 

Ans:i HeHTP0H0B BT0Pl1YHblM 11311\l'l8Hl18M flB/lfllOTCfl np0AYKTbl flA8PHblX 

peaKttl1'1 (raMMa-11311yYeH11e, npOTOHbl, a11b¢a-YaCT11ltbl), HeKorepeHTH0 11 

HeynpyropacceflHHble H8HTP0Hbl, a T8K)K8 H8HTP0Hbl, 113M8Hl1BWl18 cnl1H0B0e 

C0CT0flHl18. PaA1181..tl10HHbl'1 3axBaT H8HTP0H0B 11 CBfl38HH0e C Hl1M raMMa-

1,1311yYeH11e np11cyw.11 60JlbWl1HCTBY 1130TOnOB, Ans:i 0TA811bHblX 1130TOn0B 

raA0/111Hl1fl, CaMap11si, K8AMl1fl 11 APYr11X 3118M8HTOB C8Y8Hl18 3T0i11 peaKttl111 B 

0611acrn Ten/l0BblX HeATp0H0B A0CrnraeT A8CflTKOB Kl1Jl06apH. B CBs:131,1 C 3Tl1M 



npeACT8BJmeTCSI nepcneI<T1,1BHblM 1-1cnonb30B8Tb KaHan pernCTP8l\l-11-1 raMM8-

KB8HTOB npi,i pernCTP8l\l-11-1 HeATpOHHblX CTOSIYI-IX BOnH. 

B [10] coo6utanocb o Ha6moAeH1-11-1 Yepea perncTpau1-110 raMMa-1-1anyYeH1-tst, 

CBSl3_8HHOro C 38XB8TOM HeATpOHOB, CTOSIYI-IX HeATPOHHblX BOnH B cnol-lCTOA 

CTPYKTYPe . C xapaKTepHblMl-1 TOnutl-lH8Ml-1 cnoeB nopstAK8 COTeH aHrCTpeM. 6 

· 3KCnep1-1MeHTe l-13MepS1nacb 1-!HTeHCI-IBHOCTb raMM8-l-13nyYeHI-ISI OT cnoSI 

raAQnl-lHI-ISI B 38B1-!CI-IMOCrn OT yrna CKOnb)l(eHI-ISI nyYK8 HeATpOHOB. Ha6nlOA8HH8SI 

38B1-!CI-IMOCTb 1-!Mena PSIA M8KCI-IMYMOB . npi,i onpeAeneHHblX 3H8YeHI-ISIX 

nepneHAI-IKYnstpHoA KOMnOHeHTbl BOnHOBOro BeKTopa. 3m M8KCI-IMYMbl 

COOTBeTCTBYK>T paan1-tYHblM nopstAK8M n~rnouteHI-ISI HeATpOHHOA BOnHbl. ABTOpbl 

AenalOT. BblB0_A O Ha6n10,o,~Hl-ll-1 pe30H8HCHo-yc1-1neHHblX .CTOSIYI-IX BOnH. OAH8KO, 

1-13-38 6onbWOro nornouteHI-ISI HeATpOHOB raAOnl-lHl-leM, pe)l(I-IM peaOH8HCHO­

yc1-1neHHblX sonH 6bin ocyw,ecTBneH TOnbKO s cny...ae, KOrAa Ha cnoe raAon1-1H1-1st 

H8XOA1-tncst yaen CTOSIYeA BOnH.bl. 

B CBOBM ~ccneAOB8Hl-11-1 Mbl npecneAOBanl-1 uenb . Ha6n10AeH1-tSI CTOSIYI-IX 

sonH B cno1-1crnA MarH1<1THoA CTPYKTYPe ny,:eM perncTpau1-11-1 raMMa-1-13nyYeH1-tst 

OT cnosi raAon1-1H1-tst, 1-1cnonb3yst MeTOA speMeHl-1 nponeTa Ha 1-tMnynbCHOM 

1-!CTOYHl-!Ke nonstpl-130B8HHblX HetiTpO_HOB. MeTOA speMeHl-1 nponeTa noasonsteT 

nonyYl-!Tb l-1Hq>OpM8l\l-1IO B WI-IPOKOM 1-!HTepsane Anl-lH BOnH. l-1cnonb30B8Hl-le )1(8 

nonstpl-130B8HHblX HeATpOHOB noasonsteT l-13MepstTb_ OTHOWSHl-18 CYeTa raMM8-

KB8HTOB , COOTB8TCTBYIOI.Ltl-lX nonstpl-138l\l-11-1 nyYK8 HetiTpOHOB no HanpasneHl-1IO 

MarHI-ITHoro nonst 1-1 npoT1<1B, npi,iMeHeH1-1e 0601-tx cpaKTopos no3BOnsteT 6onee 

H8A8)1(H0 BblAenl-!Tb He6onbWl-le s(f>cpeKTbl BOnHOBOro nonSI CTOSIYI-IX BOnH. 

2. H3MEPHTEnbHASI AnnAPATYPA 

l-13MepeHI-ISI 6blnl-1 npoBeAeHbl Ha cneKTpOMeTpe nonstpl-13088HHblX 

HeATpoHoB CnH peaKTopa l-16P-2. Ha p1-1c. 1. npi,iseAeHa cxeMa 
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P1-1c. 1. CxeMa 3Kcnep1-1MeHTanbHOA ycTaHOBKl-1 

3KCnep1-1MeHTanbHOA ycTaHOBKl-1. H~ATpOHHblA nyYOK, nocryna10ut1-1A ·C BblXOA8 

nonstp1-1aarnpa, Konn1-1M1-1posancsi K8AM1-teBblM1-t A1-tacpparMaM1-1 Ha ,6aae _nponeTa 

3 M AO o6paaua. np1-1 3TOM cpeAHeKB8AP8TI-IYHOe OTKnOHeH1-te yrna CKOnb)l(8HI-ISI 

9=2,85 MP8A n8A810utero. nyYKa HeATpOHOB . 8 HanpasneHl-11-1 no HOpManl-1 K 

OTP8)1(8l0uteA .nosepxHocrn o6p83l\8 COCT8Bnstno ±0,25 MP8A- OTp8)1(8HHblti OT 

o6paaua nyYOK lieATpOHOB perncTp1-tposancst ra30BblM 
3
He-A8TeKTOPOM,. 

pacnono)l(eHHblM OT o6pa3l\8 .Ha pacCTOSIHl-11-1 2,6 M. YpoBeHb q>OHOBOro CYeTa, 

perncTpi,tpyeMblA. AereKl'opoM, COCTaBnstn . 10·2 
H/C. Anst MOHOXPOM8Tl-138l\l-11-1 

nyYKa HetiTPOl:-!OB 1-1cnonb3oBanacb. MeTOA1-tKa 1-1aMepeH1-tst speMeH1-1 nponern •. 

np1-1 3TOM nponeTH8SI 6838-, COCT8Bnst]J8 31,6 M. CpeAHeKB8AP8Tl-1YeCKOe 

OTKnOHeH1-1e. 1-13MepsteMoro 3H8YeHl-!SI Anl-!Hbl BOnHbl A, onpeAensteMoe 

Anl-!TenbHOCTblO 1-!Mnynbca HeATpOHOB B 38MeAnl-!Tene, COCTaBnstno 0,02A. 

npel\l-!31-!0HH8SI cneKTpOCKOnl-lst raMM8-l-13nyYeHI-ISI npOBOA1-tnacb C · 

1-1cnonb30B8Hl-teM 8HTI-IKOMnTOHOBC_Koro raMMa-cneKTpOMeTpa · Ha OCHOBe 

repMaH1-1esoro AeTeKTopa (HPGe) [11], ycTaHosneHHoro s HanpasneH1-11-1 no 

HOpManl-1 K nosepxHocrn o6p83l\8 Ha pacCTOSIHl-11-1 25 CM OT Hero. A,iSI CHl-1)1(8HI-ISI 
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YPOBHR q>OHa npr..1MeHmlaCb naCC"1BHaR KOM6"1H"1pOBaHHaR 3aW."1Ta, COCTORUJ.aR 

"13 5 CM 6opr..1posaHHOro nonr..1arnneHa, 10 CM CB"1HUa "1 1 CM M8A"1. noAaBneH"1e 

KOMnTOHOBCKOli1 nOAJ10)KK"1 B 3+5 pa3 B "13MepReMOM raMMa-cneKTpe AJlR 

"1HTepsana 3Heprnli1 raMMa-KBaHTOB 100+500 K3~ AOCrnranOCb npr..1MeHeH"18M 
" . . ' 

aKT"1BHOli1 3aW."1Tbl A8TeKTOpa "13 BGO-CU"1HrnnnRTOpOB B COYeTaHl-1"1 C nornKOli1 

aHrnCOBnaAeH"11i1 aneKTpOHHOli1 cxeMbl cneKTpoMeTpa. TaK"1M o6pa30M, 

MHOrOMepHblli1 "13Mepr..1TenbHblli1 MOAYnb, perncTpr..1py10w.r..11i1 speMR nponeTa 

Heli1TpoHa 1-1 aHeprn10 conYTCTsy10w.ero ero 3axBaTY raMMa-KBaHTa, no3sonr..1n 

OAHOBpeMeHHO peanr..130BaTb cneKTpOMeTpr..110 Heli1TPOHOB no MeTOAY speMeHr..1 

nponeTa 1-1 cneKTpoMeTpr..110 raMMa-r..13nyYeHr..1R. 

O6pa3eU npeACTaBnRn 1,13 ce6R MHorocnoli1Hy10 CTPYKTYPY, COAep)Kaw.yio 

cnoA )Kene3a (1000A) 1-1 cnoA raAonr..1Hr..1R (50A), HaHeceHHblX Ha noAJ10)KKY 1,13 

CTeKJla TOnW."1HOA 5 MM. noAJlO)KKa "1Mena pa3Mepbl 100 MM(no 

ropr..130HTanr..1)x60 MM(no seprnKanr..1). O6pa3eU 6bln noMew.eH s MarH"1THoe none 

HanpR)K8HHOCTbl0.300 Oe. 

3. PE3YnbTATbl. H3MEPEHHA 

. Ha pr..1c. 2. nOKa3aH 3HeprernYeCK"1A cneKTp raMMa~KBaHTOB, CBR3aHHblA 

C 3axBaTOM Heli1TpOHOB B 06pa34e. OA"1H KaHan 3AeCb COOTBeTCTByeT 1,4 K38. 

nr..1K"1 npr..1 3Heprnr..1 raMMa-KBaHTOB 199,2 K3B "1 181,9 K3B, COOTBeTCTBYIOT 

peaoHattcaM B C"1nbHOnornow.a10UJ.1,1X _ "130TOnax 155Gd (COA8p)Kattr..1e. B 

ecTeCTBeHHOli1 CMecr..1 14,7%) "1 157Gd (COA8P)KaHr..1e B ecTeCTBeHHOli1 CMecr..1 

15,68%) npr..1 AJ1"1He sonHbl 1,74A 1-1 1,61A cooTseTcTBeHHo. 8"1AHO, "!To 

nllOw.aAb q>oTOn"1Ka COCTaBnReT nOPRAKa 50-150% OT nnOw.aA"1 nOAJ10)KK"1. AnR 

nOBblW8H"1R HaA8)KHOCT"1 "13MepeH"1R 6b1nr..1 npoBeAeHbl C nyYKaMl-1 Heli1TpOHOB, 

nonRpr..13osaHHblX no HanpasneHr..110 ("+" nonsipr..13aur..1R) 1,1 nporns ttanpae11ettr..1R 

("-" nonRpr..13aU"1R) BHeWHero MarH"1THoro nonR. 8 Ka"leCTBe OTP,a)KaTenR 

Heli1TPOHOB 6bln "1Cnonb30BaH cnoA )Kene3a, HaMarH"1YeHHblli1 BO BH8WH8M 

MarH"1THOM none. HaMarHr..1YeHHOMY AO HaCblW.8H"1R )Kene3y COOTB8TCTBYIOT ABa 
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Pr..1c. 2. CneKTp raMMa-KBaHTOB s 3HeprernYeCKOM "1HTepsane 50+250 K38 

rpaH"1"1HblX 3HaYeH"1R AJ1"1Hbl sonHbl Heli1TpoHa A+ == 490A 1,1 A- == 895A, 

COOTBeTCTBYIOW."1X "+" "1 "-" cn"1HOBblM COCTORH"1RM Heli1TpOHa B MarH"1THOM 

none. A,lR nepneHA"1KYnRpHoli1 K nosepxttocrn 06pa34a AJ1"1Hbl sonHbl Heli1Tpotta 

A.1==A/sin(8), npesb1wa10w.eA rpaH"1YHYIO Afl"1HY sonHbl (AJlR cooTB8TCTeyiow.ero 

cn"1HOBOro COCTORH"1R), Heli1TpOH "1CnbiTblBaeT nonHoe OTpa)K8H"1~ OT cnoR 

)K8ne3a. npr..1 3TOM, aMnn"1TYAa (KBaApaT MOAYnR BOJlHOBOA q>yHKUl-1"1) "+" ("-") 
CTOR"leli1 BOnHbl AOCrnraeT MaKC"1MyMa npr..1 A.1 = A.+(A-). npr..1 yseJ1"1"18H"1"1 AJ1"1Hbi 

BOJ1Hbl BblWe ee rpaH"1YHOrO 3Ha"leH"1R, aMnJ1"1TYAa CTORY81i1 BOJ1Hbl 

yMeHbwaeTcR, cTpeMRCb K tty1110. B CBR3"1 c srnM s r..1ttrnpsane AJ1"1H eonH, 

M8HbW8M rpaH"1YHOli1 AJ1"1Hbl BOJ1Hbi AJlR "+" cn"1HOBOro COCTORH"1R ( A.1 < A.+ ), 

OTHOWeHr..1e l+/1. "1HTeHC"1BHOCT"1 CYeTa raMMa-KBaHTOB AJlR n1110c "1 M"1HYC 

cn"1HOBblX COCTORH"11i1 naAaiow.ero nyYKa 6yA8T 60J1bWe 8A!,1H"1Ubl, B TO epeMR 

KaK npr..1 A.1 > A. 3TO OTHOWeHl-18 6YA8T M8HbW8 8A"1H"1Ubi. npr..1' paccTp~Ke 

KorepeHTHOCrn pacnpocTpaHeH"1R H81i1TpOHHOli1 BOJ1Hbi npouecc OTPa)K8H"1R He 

MO)K8T. 6b1Tb npeACTaBJ18H cynepn03"1U!,18li1 6eryUJ.l,1X Hascfpe1.1y -BOJlH. B 3TOM 
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CJ1Y488 l,1HT8HCl1BHOCTb C'leTa raMM8-KB8HTOB 6yA8T nponopu110H8JlbHa cyMM8 

n8A8IOIJ.~8rO 1,1 0Tp8)1(8HHOro noTOKOB H8thpOHOB, a nom1p1,13au110HH08 

OTHOW8H1,18 6yA8T 60JlbW8 8A11Hl1Ubl BO BCeM 11HT8PB8118 AJ11,1H BOJlH. 

Ha p1,1c. 3 np11B8A8Ha AJ11,1HHOBOJlHOB8S1 38811Cl1MOCTb nom1p1,13au110HHOro 

OTHOW8H1,1S1 C48Ta g(off/on)=l(off)/l(on) np1,1 BblKJll048HHOM "off" r.t BKJll048HHOM 

"on" cn11H-cf>n11nn8p8 B 11HTePBM8 AJ111H BOJlH 1+3,5.A. 811AHO, 4TO 

no11s:ip1,13au110HH08 OTHOW8H1,18 np8BblW88T 8A11H11UY B 0611acrn AJ11,1H BOJlH 

M8HbW8 2,2A 1,1 CTaHOBl1TCS1 M8HbW8 8A11H11U~• B' 11HTePB8118 AJ11,1H BOJlH 60JlbW8 

2,2.A. TaKo£1 xapaKTep 38811C!-1MOCT"1 06yc110BJ18H . iilHTepcf>8P8HU118'1 BCTp84HO 

pacnpocTp8HS1IOl.l\11XCS1 H8£1TpOHHblX BOJlH. 1113 noArOHKl,1 pac'leTa K 

3KCn8pl1M8HT8JlbHblM A8HHblM nOJ1Y48Ha KPl1B8S1 2 (CM.pl1C. 3). :3To£1 KPl1B0£1 

COOTB8TCTBYIOT C118AYIOl.l\1,18 3H848Hl,1S1 napaM8TPOB CJ1011CT0£1 CTPYKTYPbl: 

1.60 

1.40 

1.20 
C: 
0 

~ 
0 
ci 

1.00 

0.80 

0.60 -t---ir--.---r--"T"---r--r---r---,..--..---, 

1.00 1.50 2.00 2.50 3.00 3.50 
Wavelength , angstrom 

P11c. 3. 3aB11Cl1MOCTb no11s:ip1,13au110HHOro OTHOW8H1,1S1 C48Ta raMM8-KB8HTOB OT 

AJ111Hbl BOJlHbl H8£1TpoHa 
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11HAYKU11S1 B CJ108 )1(811838 B=21,6KO8, yro11 M8)1(AY ,BH8WHl,1M no118M 1,1 88KTOP,OM 

HaMarHl148HHocrn c11os:i )1(81183a P=50°, T01ll.l\1'1Ha c11os:i raA01111H1,1s:i 35.A, c110'1 

OK11c1,1 raA01111H1,1s:i Gd2O3 T01ll.l\11Ho£1 170A 1,1 n110THOCTb10, cocTaB11S110l.l\8'1 0,225 

OT n1lOTHOCT"1 Kplr1CT8JlJl1,148CKOro COCTOS1Hl1S1. O6pal.l\88T Ha C86S1 BHl,1M8H1,18 

60JlbW08 3H848H1,18 napaM8Tpa p. :3TO MO)l(8T 6b1Tb CBS138HO C H8/ll,141,18M 

HaMarHl148HHOCTl,1 CJlOS1 r8AOJ11,1Hl,1S1. np1,1 3TOM B38"1MOA8'1CTBl,18 MarH"1THblX 

MOM8HTOB aTOMOB )1(8Jl83a 1,1 r8AOJ11,1Hl,1S1 nplr1BOA"1T K o6pa30B8H"1IO M8)1(AY 

CJlOSlMl,1 r8A011"1H1,1S1 "1 )1(8Jl83a H8KOToporo npOM8}1(Y1'04HOro CJl0Sl, B KOT0P0M 

B8KT0P HaMarHl148HHOCT"1 B Hanp~BJ18Hl,11,1, n8pn8HA"1KY11S1PH0 CJl0S1M, "13M8HS18T 

0plr18HTaU11IO [12,13). Aa1lbH8'1W"18 3KCn8p"1M8HTbl 1,1 paC48Tbl A0Jl)l(Hbl_OTB8T"1Tb 
. . - . 

Ha eonpoc: c .. 48M ces:i3aHC> 6011bW08 3H848H"18 P? B TO )1(8 BP8MS1 Ha KP"1BblX 

p1,1c; 3 B"1AHbl 0CU"11111S1U"1"1, CBS138HHb18 C "1HTepcf>8P8HU"18'1_ H8£1TpOHHblX B0JlH B 

CJl0SlX )1(811838 1,1 r8AOJ1"1H"1S1. npoS1BJl8H"18 "1HT8pcf>8P8HU"1"1 H8£1Tp0HOB B 

0TA8JlbHblX _CJlOSlX ~TPYKTYPbl 48P83 no11s:ip1,13au1r10HH08 _OTH0W8H1,18 g(off/on) 

YK83bl888T Ha B03M0)l(HOCTb !'13M8P8H"1S1 48p83 KaHan p8rlr1CTpau1,11,1 raMMa­

KBaHTOB A8T8118'1 MarH"1TH0£1 CTPYKTYPbl. 

4. 3AKJ1IO~EHHE 

P83Y1lbTaTbl npoB8ASHH0r0 "1CC118AOBaH"1S1 noKa3blBalOT, 4TO P8aKU"1S1 

(n,')') M0)1(8T 6b1Tb 1,1cn0J1b30BaHa AJ1S1 "13M8p8Hl,1S1 A/l"1HHOB0JlH0B0£1 

388"1C"1MOCTl,1 nJlOTHOCTl,1 H8£1TPOH0B B CJl0SlX Cl,1JlbH03axBaTHblX "130TOnoe 

(Gd,Sm,Cd) T01ll.l\1'1H0£1 s H8CK01lbK0 aHrcTp8M. OU8HK"1 noKa3blB8IOT, 4TO eno11H8 

A0CT1,1)1(1,1Mb1M S18JlS18TCS1 "13M8p8H"18 raMMa-"131lY48H1,1S1 OT CJlOSl S1A8P C C848H"18M 

38XB8Ta T8nJl0BblX H8£1TpOHOB nopS1AKa 100 6apH. :3TO 3Ha4"1T8JlbH0 pacw1,1p1,1T 

Kpyr 3Jl8M8HTOB, o6Hap~8Hl,18 "1 onp8A8118Hl,18 npocTpaHCTB8HHOrO n0Jl0)1(8H"1S1 

K0T0pblX B MY1lbT"1CTPYKTYP8 6yA8T B03MO)l(H0 M8T0A0M CT0S14"1X H8£1TpOHHblX 

BOJlH. 

AeTOpbl no11b3y10TCS1 c11Y4a8M, 4T06b1 no611ar0Aap1r1Tb M.B. Koeanb4YKa, 

C.l.'1. )Ke11yA8BY 1,1 B.A. CoM8HKoea 3a crnMy111,1py10l.l\88 06cy)l(AeH1r1e pa6oTbl. 
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Pa6ora BbIIT0JlHeHa np~ noMeP)KKe P<l><l>L-1 (rpaHTbl 97-02-17326a ~ 98-02-

17037). 
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AKcettoB B.JI. IJ .up. 
Ha6mo.uettlfe CToaqHX tteHTPOHHbIX BOJIH np11 IIOJIHOM OTproKeHIJIJ 
HettTpOHOB MeTO)lOM npeUIJ3IJOHHOH raMMa-cneKTpOCKOIIIJIJ 

P3-98-374 

MeTO,UaMIJ pemcTPaUIJH ttettTpOHOB If raMMa-KBaHTOB, Bbl3BaHHblX 3axBaTOM 
TeIIJIOBblX HettTpOHOB, HCCJie,rroBatto IIOJIHOe OTproKettIJe nonapH30BaHttblX HettTpO­
HOB OT cnoHCTOH CTPYKTypbI cTeKJio/Fe (1000 A)/Gd (50 A). M3Mepetto nonapH3a­
UHOHttoe OTHOIIIelrne cqern raMMa-KBaHTOB .u.rrn cnyqaeB nyqKa HeHTPOHOB, 
nonapH3osattttoro no nanpaaaeHHIO MarnHTHoro nona H npoTHB. 3ttaqettne nonapn-
3aunommro OTHOIIIeHllil npeBbIIIIaeT e.unttnuy ;:urn JllJHH nontt ttettTpotta A. < 2,2 A 
H MettbIIIe e.unHHUbI npn Jll]Httax sontt '),, > 2,2 A. TaKol'I xapaKTep .UJIHHHOBOJIHOBOH 
3aBHCHMOCTH [10JI5IpH3auHOHHOfO OTHOIIIeHHa C'!eTa raMMa-KBaHTOB YKa3bJBaeT 
Ha o6pa30BaHHe Ha)l IIOBepxHOCTbIO CJIOJ:! )KeJieJa HettTpOHHOH CTm1qefi BOJIHbl, 
o6pa30BaHHOH HHTepcpepeHUHeH na.uruomel'I HeiilpOHHOH BOJIHbl H BOJIHbl, 0TproKeH­
HOH OT CJI051 HaMarnw1eHHOro )KeJie3a. 

Pa6orn Bbmonuetta B Jia6oparnpnn nel'ITponuol'I cpn3HKH HM. M.M.ct>panKa 
omrn. 

IlpenpHHT OObeJWHeHHOrD HHCTHTYTa ll)lepHblX HCCne)lOilaHHH . .[ly6Ha, 1998 

TiepeBO.ll aBTOpOB 

Aksenov V.L. et al. 
Observation of Neutron Standing Waves at Total Reflection 
by Precision Gamma-Spectroscopy 

P3-98-374 

Total reflection of polarized neutrons from the layered structure glass/Fe 
(1000 A)/Gd (50 A) is investigated by registering neutrons and gamma-quanta 
from thermal neutron capture. The polarization ratio of gamma counts of neutron 
beams polarized in and opposite the direction of the magnetic field is measured. 
The polarization ratio is larger than unity for the neutron wavelengths 'i.. < 2.2 A 
and it is smaller than unity for A.> 2.2 A. Such behavior of the wavelength depend­
ence of the gamma-quanta polarization ratio points to the fact that over the surface 
of the Fe layer a neutron standing wave. caused by the interference of the incident 
neutron wave and the wave refracted from the magnitized Fe layer is formed. 

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