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1. Bne.n:eime 
, . .• 

B nocne.nmIe ro,n1:,1 nporpecc B H3yqemm eemecrna npu BhICOKux· .naBJieHlli!X 

npS!Mh!MH MeTo,naMH CBSl3aH C HC~OJih30BaHHeM anMa3HhlX HaKOBfilleH, ' o6ecnequ

BalOlllHX ~onyqeHHe .naruie1mu .no:· 400 ma, H c' npm.1eHeH1IeM crmxp~TpoHnoro 

H3JI)"IeHHSI, no3BOJISIIOlllero · 6naro.napsi BbICOKOtt ceeTocHJie uccne.noeaTh oqenh MaJibie 

KOJIHqecTBa eemeCTBa. O.nHaKO ueJihltt pll,n Ba)KHh!X npo6neM, B qacTHOCTH H3)"IeHHe 

MarnHTHhIX nep~xo.noe, CTpyicrypnh!x · cpa3oBhix nepexci.noe B cucreMax, co.ne·p)Kamux 

aTOMbI c MaJihlMH HJIH 6JIH3KIIMH HOMepaMH, 11ccne.nosam1e ~neKTpoii. aneMenrnpHhIX 

B036y)K.nenHtt, Tpe6yeT -HCnO~h30BaHHll MeTO,na p~ccel!Hllll · HettTpOHOB • .D:o nocJieJmerci 

epeMemi o6nacTh · npnMeHeHllil HettTpoHHhIX 111eTO.noe, KaK npaeHJio, orpaHnqueanacb 

.nuanaJOHOM. ,naBJieHHii · HecKo.ixhKO ma, qTO CBll3aim. c Hcno.ixhJosamie{1 · ornocHTeJihHo 

6oJihlIIHX 061>eMOB o6pa3ua: (~I cM3) B si11eiiKax ,naB1Ie1111si Tuna ·nopllleHi.-urnittH.np. 

. IIp11MeHeHne · ,nnsi 3TH{ · · ,ueneii.- anMa311h1x. · HaKoBarreH Ka3arroch cosepllle~Ho · 

· HeB03MO)KHh;M n3-3a · _MarihIX '( ... 10·3 M~i3) 061,eMoB riemecT~a n .. ~rnocHTenhnoii 

cna6ocTH rIOTOl(OB OT ttettTpOHHhl~ HCTO~HllK0B. O,n11aKO Ha ripOTSl)KeHHH .nocne.nHero 

.necsiTHJieTnii 6bm pa3BIIT MeTO,n neiiTpoHHhlX uccneiiosam,ii npn BhIC~Kiix ,nasneHHllX, 

ocnosaHHhltt Ha coqeTa1111H. TexHHKII an~rn311i,1xI11 u· cim;fmpoBhixI2I • naKoeanen 11 · 

CBeTOCHJihHOII HH3KOqJOIIOBOII . Hei!TpOHIIOtt ,nmpp~KTOl\IeTpllH, . n03B0JIHBlllett , 

paCIIIHpHTh .n11ana30H .nirnnen~i! B 3TIIX 3KCnepnMeBTax .no. 11ecK0JihKllX .n~CSITK0B. ma. · 

IIepBhle '3KCnep11MeHT~l ii_ illlMa3Hh!X ,· ,i'aKOBarihHl!X131, BhlITOJIHeHHh!e. Ha 

IIH3KOqJOIIOBOM . MHOro,neTeKTOpll~M ,ni1cppaKT.OifeTpe ".IJ:ncK"
I4I 

Ha peaicrnpe . l-f P-8. B 

PHU KH, noKaJanH. B03MO)K!IOCTb nocrn11onK11 TaKHX nccne.noBaHHH .nnsi o6pa3UOB c 

Bh!COKOff pacce~BalOll{eH . cnoco6110CThlO ,na)Ke I.Ia. OTHOCI;TenhHO CJia60M, HCT~qHnKe 

.. HeiiTponos. K ·• nacTOl!llleMy · speMeim peam,mre . aKcnepn~1e11n1 ~pos;.ne11.h! · npn 

3Haqennsix ,naene1111ii 37 'ma Ha nopOlllKOBLIX o6pinuax DyD/51 H 30.7 ma Ha 

' MOHOKpHCTarrJia~ D/6
' • .D:nll o6pa3l{OB C yMepcmrori' pacce11niuouiefi cnoco6110CThlO 6bm 

pa;BHT MeT0,1l-~ancpHpOBhlX 11aKOBaJiennplf60JiblllllX: (0,1+1 MM3) 061,eM~X o6pa3Ull H 

.nasneHHllX 5+ 13 ma, ,II npone.ne11br' IICCJiel{OBamll! ypas11e111Il1 COCTOllllttii'.' II 

CTpYJCTYPHhIX H3Me11e11I1ii Ml! uenoro Plllla r11:Up11,n0B nepexo.nllhix1'.'. 11enepexo,n11h1xI8I ' 

II pe.nKo3eMeJihHh!X MeTaJIJIOB191. · - ·, · ·. · , . . . ,.·· 

.IJ:pyroii .no,nxo.n 6w1. peanHJOBilll B pa6ornx 'rppa1IKO-a11rnHiiCKOii rpynnhl Ha 

11~mynhCHOM 11cToqH11Ke 11eiiTpo11on ISIS B RAL (:Aurmrn) . .D:nsi 3~a1inll .nas1emrn 

npnMeHSIJICSI 250-T0HHblH Manora6apnTHhlll' · npecc, . B KOTOphlH noMemanach 

rnpott.nanhnasi siqefnrn · c 11aK0Ban~m1~i11 cneu11an1,11011 cpopMLI HJ WC HJII!cneqeH11oro · 

anMaJa. O61,eM 06pa3ua cocrnnnl!JI ~ 100 MM3. B K;qecrne 3Tano11a (,nnll ·m~epennsi 

,naBJieHHll) II nepena10meii cpe.nhI IICnOJih30B~ll Na CJ. C' ndMOIIlhl0 3TOfO ycTpoiiCTBa. 

, ~ '061.e.A»11~m1i.1H HH~m-y<r_ ;ft:~P;::.L:X ncCJJe.rton~11~H~.11.Y611a, J 99~ _: 
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6hm npose,ne11 pll.n ucC1Ie,nosa1111ii D2O, LiD, Fe
110

·
111 

11a ycra11osKe POLARIS B RAL 
M 11a ucTOqnnKe LANSCE B LANL npu ,naBJieHllilX 12+15 ma. Ba)KHhIM 

npeHMyxnecTBOM 3TOro no.nxo.na SIBJISleTCSI BhlCOKaSI CKOpOCTh nonyqeHllil nmpopMal{Im 

npH xopollleM pa3pellleHHH, a ne.nocTaTKH CBSl3aHhl C MeTO,AHKOH H3MepeHllil ,naBJieHHH, 

npttcyrcrnHeM B cneKTpe nocTopOHHHX ,nttcppaKl{HOHHhlX ITHKOB H 11eB03MO)KHOCThlO 

HCnOJih30BaHHSI 3TOII TeXHHKH B o6JiaCTH oqeHh HH3KHX TeMnepaTyp. 

qTO KacaeTCll 3Kcnep11MeHTOB no 11eynpyroMy pacceSIHHIO neiiTpOHOB, ,nJISI 

npose,neHHSI KOTOphlX Tpe6yeTCll 601IhI1Iee KO.rmqeCTBO semecTBa, TO OHH npOBO,nHJIHCh 

TOJihKO B CHCTeMaX Tllna l{HJIIIH,np-nopllleHh B orpa11nqe11HOM ,nHana30He ,naBJieHHH. 

Ilepsasi pa6ora no H3)"IeHHIO Heynpyroro Korepe11T11oro paccesinllil Hefrrpo110B c 

HCnOJih30BaHHeM cancpHpOBhlX 11aKOBaJieH 6hma BhlllOJIHeHa COBCeM 11e,nas110
I12I

, a 

B03MO)KHOCTI! 3TOH TeXHHKH ,nJISI a11an113a neynpyroro HeKorepeHTHOro pacceS!Hllil .no 

CMX nop 11e 6hIJIH H3)"Iellhl. 
B 11acTosimeu pa6oTe ,nano onttca11tte 11osoro neiiTpOHHoro cneKTpOMeTpa no 

speMeHH nponera, npe,nHa3uaqennoro ,nnsi u3yqe11llil ynpyroro H 11eynpyroro paccesiHllil 

11eiiTpOHOB Ha nOJIHKpHCTaJIJillqeCKHX MMKpoo6pa3uax npH Bh!COKHX ,naBJieHllilX B 

KaMepax C anMa3Hh!MH HJIH cancpttpOBhIMH HaKOBaJihllSIMH. CneKTpOMeTp C03,na11 11a 

BhIC0Konornq110M HMnynhcHOM HCToqnHKe nettTpOHOB HEP-2 B OIUIH. IIp11so,nsiTcsi 

napaMeTphl, MeTo,nuqeCKHe oco6eHHOCTH ycTaHOBKH H npHMephl 3KcnepHMeHTaJihllh!X 

HCCJie,nosa11nii CTPYKTYPhI, ,nHHaMHKH H cpa30BhlX nepexo,noB ,nJISI psi.na semecTB. 

2. KoHCTPYKU:HH crreKTpoMeTpa 

O6muii BH.n cneKTpoMeTpa (.nanee .D:H-12) noKa3aH Ha puc.l. OH pacnoJIO)KeH 

11a KaHane N212 peaKTOpa HEP-2 H BKJIIOqaeT cne.nymmue OCHOBllh!e CHCTeMhI: 

npepb!BaTeJih nyqKa HettTpOHOB, ccpa3HposaHHhltt C HMnyJihCOM peaKTopa, CHCTeMy 

KOJIJIHMaUHH nyqKa, MHOrocqeTqHKOBYIO KOJihl{eBym ,neTeKTOpHym CHCTeMy, cncTeMy 

ynpaBJieHllil, perucTpal{HH H o6pa60TKH llHcpOpMal{HII. 
IIpephIBaTenh npe,nHaJHaqe11 ,nJISI YMeHhllleHHSI cpo11a 3ana3,nhIBalOlllHX 6b1cTphIX 

HeiiTponoB OT peaKTopa. 011 pacnono.lKeH cpa3y 3a 611onoruqecKou. 3alllllTOii peaKTopa 

11a paCCTOSIHHH 8,9 M OT aKTHBHOH 30Hhl H npe,ncTaBJIS!eT H3 ce6si MaCCHBHhltt poTOp C 

eepTHKaJihHO pacnoJIO)KeHHOtt OChlO BpameHllil. OcHOBllaSI qacTOTa BpameHllil 

COCTaBJIS!eT 12,5 ru, M 3a o.nn11 o6opOT npepbIBaTenh OTKph!BaeTCSI ,nBa)l(Jlhl, .D:ttaMeTp 

pornpa 50 CM, pa3Mephl OKHa ,nJISI nponycKaHllil nyqKa 11ettTpOHOB - 14xl7 CM
2
. 

<l>YHKllllil nponycKaHllil npephIBaTenSI HMeeT BH,n TpaneumI, BpeMSI non11oro OTKphlTllil 

COCTaBJisieT OKOJIO 24 MC, qro COOTBeTCTByeT HHTepsany ,nJIHH BOJIH ~3 A. YcTpoiicTBO 

ynpaBJieHllil n03B0JIS!eT H3MellSITh MOMeHT OTKphlTllil OKHa npepbIBaTeJISI OTHOCHTenhHO 

MOMeHTa mJnyJihCa MOlllllOCTH peaKTOpa. Ilpll 3a,nep)KKe MOMeHTa OTKph!Tllil Ha 5 MC 

pa6oqtttt tt11Tepsan ,nnu11 BOJIH cocraBJIS1eT OT 1 .no 4 A. Ha puc.2 noKa3aHh! cneKTPhl, 

,neMOHCTPHPYIOlllHe 3cpcpeKT .neiiCTBllil npephIBaTeJISI. B o6JiaCTH noJIHOro 3aKph!TllSI 

nyqKa q>OH 3ana3,Ah!BalOlllHX HettTpOHOB no,naBJISleTCSI B ~5,10
3 

pa3. 

;: Gtn.tiu;r.t t,g,jil mi:nuy'F 
j nnei,m.u: accJ1e1 .• ~.~l\.ut1S1 I 
I ___ 6£-1511HOT~KA 
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Puc.]. 06UJuu 6UO cneKmpo.Mempa /IH-12 Ha peaKmope HEP-2 (Bua 

cBepxy ). 1 - aKmUBHa.JI 30Ha peaKmopa, 2 - 3a.Meo11ume11b HeumpoHoB, 3 -
mu6epHoe ycmpoucmBo, 4 - npepb1Bame11b ny'lKa, 5 - 6uo11ozu'leCKa.J1 

3aUJuma, 6 - BaKJY.MHble HeumpoHo6oobt, 7 ·_ KOJIJIU.Mamopbt ny'lKa, 8 -
3aUJuma 11eHmpa11bHOu 'lacmu cneKmpo.Mempa, 9 - .Mecmo 06pmc1a, JO -
KOJ1bZ1e6a.J1 oemeKmopHM cucme.Ma 

(1) 

(2) 

(3) 

w rn w ~ ~ B m • ~ a 
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Puc.2: 3ppeKm oeucm6UJI npe-

pbt6ameJ1Jt ny'lKa HeumpOH06, 

npeoHa3Ha'leHHOZO o111t y.Me/-lb-

meHUJt qJOHa 3ana30bl6aJOUJUX 

HeumpOH06 u y-11y'leu om aK-

mu611ou 301-lbl peaKmopa. (]) -
UCXOO/-lblU cneKmp om nopomKa 

Ge, (2) - poH06btu cneKmp, (3) -
ouppaKijU011HblU cneKmp Ge, 

no11y'leHHbtu U3 ( 1) noc11e 6bl'lU-

maHUJt qJOHa. Ilo ocu opOUHam 

OmllOJKe/-lbl Ka/-la/lbl 6pe.MeHHOZO 

aHaJIU3amopa mupuHou 64 .MKC, 

3aoepJKKa Bpe.MeHu omKpbtmUJt 

npepbt6ame111t omHocume11bHO 

U.Mny11bca .MOUJHocmu peaKmopa -

5 .Mc. H3 (2) 6Uo110, 'lmo 6 

0611acmu no1111ozo 3aKpbtmUJt 

ny'lKa (co 180 no 540 KaHaJlbt) 

qJOl-l O'le/-lb .Mall 

CnCTeMa npe.11.BapHTeJihH0ii K0JJJIHMal(Hll Bh!Il0JIHeHa ll3 3aII0JIHeHHhlX 

Kap6HJ1.0M 6opa C napacpHHOM CTaJihHhIX l(llJIHHJJ.pH'leCKHX 6JIOKOB C II0CJieJJ.0BaTeJihH0 

)'MeHblllaIOIIIl!MHCll ornepCTllllMH OT 200 MM Ha BX0JJ.e (nocne npepbIBaTeJill) JJ.O 30 MM 

Ha Bh!X0JJ.e, noMemeHHblX B BaKY)'MHYIO Tpy6y. Ilocne.11.y10mne K0HH'leCKHe 

K0JJJIHMaT0pbl ll orpaHH'lHTeJIH nyqKa Bh!Il0JIHeHhl H3 6opnpOBaHHOfO Il0Jill3THJieHa, Cd 

II Gd II pacn0JI0)KeHhl HenocpeJJ.CTBeIIHO nepe.11. ll'leiiK0ii BhIC0K0ro .11.aBJieHllll. 

IlocJieJJ.Hllll K0JJJIHMaTOp no.11.611paeTCll IICX0.11.li ll3 pa3Mepa o6pa3l(a. Ha p11~.3 

11306pa)KeH BepTHKaJihHhlll pa3pe3 l(eHTpllJihHOH 'laCTII cneKTpoMeTpa
1131 

. OHa 

co.11.ep)KHT: Tpy6y, K0JJJIUMIIPYJOIIIYIO HeiiTpOHHhlH nyqoK, ycTaH0BJieHHYJO c Il0M0IIIhlO 

pa31,eMHoro coe.11.11HeHllll, .11.ep)KaTenh o6pa3l\a, 6noK IOCTHp0BKII II npncnoco6ne1me 

.11.Jlll KpenneHllll 6noKa 11 .11.ep)KaTeJill, 3ammy U3 Kap6HJ1.a 6opa c napacpnHoM, 

C0CT0lllIIYIO ll3 OTKaTHOH ll HeIIOJJ.Bll)KHQH 'laCTeii. OTKaTHal! 'laCTh o6ecne'lUBaeT 

y.11.06Hh1ii .11.ocTyn K o6pa3l\y. BHYTPH HenoJJ.Bll)KHOii qacTu 3a1IIUThI pacnoJI0)KeHa 

K0Jihl(eBal! .11.eTeKTIIPY!Olllal! CllCTeMa pa.11.uycoM 400 MM, C0CTaBJieHHal! ll3 16 renueBhIX 

C'leT'lllK0B CHM-3 I. KoJibl(eBoii .11.eTeKT0p M0)KeT nepeMemaTbCll BJJ.0Jih OCH nyqKa c 

II0M0IIIh!O JJ.BllraTeJill no BIIHTY, o6ecne'l11Bal! .11.11ana30H yrnoB paccel!Hllll OT 45° .11.0 

135°. 

2 3 4 -

7 6 

Puc.3. BepmUKaJlbHblU pa3pe3 11eHmpa11bHou 'lacmu ,aH-12. 1 - 3aUJumHbte 

311e.MeHmbt, 2 - KOJlblleBou oemeKmop, 3 - 6blX0011ou KOJIJIU.Mamop, 4 - .Mecmo 

06pa311a, 5 - 110BymKa, 6 - cmaHuHa, 7 - ycmpoucmBo nepe.MeUJeHUJt oemeKmopa 

C11cTeMa ynpaBJieHllll, c6opa ll o6pa60TKH HHcpOpMal(llll C0CT0HT ll3 ycTpoiicTBa 

cpa3HpoBaHllll ll CTa6HJIH3al(llll o6opOTOB npepbIBaTeJill, ycTp0iiCTB, 06ecne1IHBa10mux 

.11.Bll)KeHHe K0Jihl(eB0fO .11.eTeKT0pa, :meKTp0HHKll perncTpal(Hll ll xpaHemrn 

llHcpOpMal(Hll, co.11.ep)Kameii Ha6op 6JIOKOB B CTaHJJ.apTe KAMAK u nepCOHaJihHhlll 

5 



K0MIIhIOTep nma IBM co CTaimapTHhIM Ml! ,lmppaKTOMeTpoB Ha HEP-2 rrporpaMMHhIM 

06ecrreqem1eM. 

CIICTe~ta C03,laHHl! ,laBJieHHl! BKJIIOqaeT B ce6ll Ha6op KaMep C aJIMa3HhIMII II 

carrqmpoBhlMII HaK0BaJlhHllMII. lOCTilpOBKa 06pa3ua B K~1epe ocymecTBJilleTCll C 

II0M0IUh!O 0IITilqecKIIX MIIKp0CK0II0B MEC-9 II MMH-2 C 60JihIIIIIM qJOKYCHhIM 

paCCT0llHileM (-70 MM). L{Jil! Il3MepeHilll J:(aBJieHHl! IICII0Jih3yeTCll IIpI16op Ha 0CH0Be 

M0HoxpoMaTopa MJIP-23, II03B0Jlll!OIUIIH ocymeCTBIITh pemCTpaUIIIO II0JI0lKeHllll R1-

JIIIHIIII JIIOMIIHecueHUIIII py6HHa. OcHOBHhIMII ero qacTl!MII llBJlll!OTCll 

crreKTp0MeTpilqecKal! qacTb, CIICTeMa 0CBeIUeHilll py6HHa B036ylKJ:(aIOIUIIM Il3JiyqeHileM, 

MIIKp0CK0II, cJiy)KaJUIIH Ml! HarrpaBJieHHl! Il3JiyqeHilll JIIOMIIHecueHUIIH Ha BX0J:lHYIO 

IUeJih. crreKTpbMeTpa If Ml! Bil3YaJihH0ro Ha6JIIOJ:(eHHll o6pa3ua B KaMepe. CIICTeMa 

0CBeIUeHHl! B036ylKJ:(aIOIUIIM Il3JiyqeHileM BKJIJOqaeT 0TPIIUaTeJihHYIO MIIHHOqJOKYCHYIO 

JIIIH3Y, II0B0p0TH0e 3epKaJI0 II o6oeKTIIB. llCToqHIIKOM B036ylKJ:(eHilll JIIOMIIHecueHUHII 

llBJilleTC51 feJIIIH-Ka,lMileBhIH Jia3ep Jir-70 M0IUH0CTh!O 25 MBT II C MIIHOH B0J!Hhl 

0,44 MKM. PemcTpauHll IIHTeHCIIBH0CTII CIIeKTpaJibHOH COCTaBJillIOIUeii: 

JIIOMIIHecueHUHII ocymeCTBJilleTC51 qJOTOYMHOlKIITeJieM <l>3Y-100. IlocJie ycTaH0BKII 

KaMepbl BhIC0K0f0 J:(aBJieHHl! Ha Heii:TpOHHhlll IIY,-IOK, C II0M0IUh!O Te0J:(0JIIITa 

rrp0H3B0J:(HTCll IOCTHp0BKa BhIX0J:(H0ro 0KHa K0JIJIHMaTopa II0 06pa3uy. 

Ilpn pa6oTe JJ:H-12 B pelKHMe ,lilcppaKTOMeTpa II0TOK TeIIJI0BhIX Hei'ITpOHOB, 

rrp0X0J:(ll qepe3 KOHYCHhlll K0JIJIHMaTop, II0IIa,laeT Ha o6pa3eU, paCII0JI0JKeHHh!H Ha 0CII 

rryqKa; Heii:TpOHhl, paccel!HHbie II0 6p3ITOBCKIIM . K0HycaM, pemCTPIIPYIOTCll 

0TJ:(eJihHh!MH cqeTqIIKaMH K0JibUeBoro J:(eTeKT0pa. 

Ilpn pa6oTe B pelKnMe crreKTpoMeTpa Ml! ncCJie,loBaHHl! Heyrrpyroro paccel!Hilll 

Heii:TpOHOB Me)KJ:(y o6pa3UOM If cqeTqnKaMH K0JibUeBoro ,leTeKT0pa ycTaHaBJIHBaeTCll 

HeOXJiaJKJ:(aeMblll 6epHJIJIHeBblll qJHJibTp, COCTOllIUHH Il3 6JIOKOB Be TOJIIUIIHOH 120 MM, 

06ecrreqnBaIOIUI1ii: K03cpqmuneHT qJHJihTpauHn. 2· 10
5

• 

3. IIapaMeTpLI ,l]JI-12 

Cpe,lHIIH II0T0K Heii:TpOH0B Ha o6pa3ue orrpe,leJillJICll II0 aKTIIBal{IIII Me,(Hh!X 

qJOJihf. OH C0CTaBJil!eT -1-10
6 

H!CM
2
/c, qTo rrpnMepH0 B 5 pa3 MeHbIIIe, qeM Ha 

6oJibIIIHHCTBe rryqK0B HEP-2. IlpilqIIHa 3aKJI10qaeTCll B cpaBHIITeJihH0 6oJibIIIOM 

paCCT0llHHH 3aMeMIITeJill Ha 12-M KaHaJie OT aKTHBHOH 30Hhl peaKTopa II B ero 

MeHbllleii: BIIJ:(IIMOII IIJI0IUaJ:(11. Pacrrpe,leJieHile II0T0Ka II0 MIIHe B0J!Hhl (3cpcpeKTHBHhIH 

cneKTp) H3Mepl!JI0Ch C II0M0JUhlO neKorepeHTH0ro paccenBaTeJill V. <l>opMa crreKTpa 

IljlII 3a,lep)KKe rrpepb!BaTeJill Ha 5 MC II0Ka3aHa Ha pHc.4. 

L{Jill KaJII16poBKII J:ll!CppaKTOMeTpa 110 rrponeTH0MY paCCT0llHIIIO II orrpe,leJieHJlll 

ero pa3peIIIaIOIUeii: crroco6110CTII H3Mepl!JIIICh If o6pa6aTb!BaJIIICh II0 MeT0J:lY PIITB~b,i:\a 

,lncppaKUHOHHhie crreKTph1 OT cTaH,lapTHhIX o6pa3UOB Ge (pHc.5) II Ah03. Pa3perneHne 

,lHcppaKTOMeTpa II0 BpeMeHII rrponeTa rrpn IICCJieJ:(0BaHHII II0JIHKpIICTaJIJI0B 

orrpe,leJilleTCll B rrepB0M rrpI16JI11JKeHI1II J:lBYMll CJiaraeMhlMH: ' 

R=LJdld= [( LJt/t J2 +( LJG'tgtil ]112
• 

6 

1000 

'/ 
,-/ 
I 

100 ! 
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100 200 300 400 500 
N 

Puc.4. 3</J</JeKmUBHbtU cneKmp, u1MepeHHbtU no pacce.RHU/0 HeumpoHoB na 

BaHaouu npu 1aiJep:JKKe BpeMeHu omKpblmu.n npepbtBameJt.R t' =5 MC 

Ge 
JlH-12 

0=45° 

111 II II II Ill II 

I -

0.8 1.0 

.. T-

II II 

1.2 1.4 

1--- - -T 

111 

p~o 

\\ ... .,.-..,-;,, 

1.6 1.8 2.0 2.2 
d,A 

Puc.5. ,l1u</JpaKIJUOHHblU cneKmp Ge, o6pa6omaHHblti no Memooy PumBeJtb<)a. IloKmaH 

UCXOOHblU cneKmp (mO'IKU), pacc'lumaHHblU npo</JUJtb (i!JtadKa.R KpUBa.R) U pa3IWC/11Ha.R 

</JyHKIJU.R (6HU3y). Wmpuxu yKa3bl6a/Om flOJIOJKeHtlJI 1111K06 Ge 
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r.ue d - MeJKilJIOCKOCTHOe pacCTOllHHe, t - ITOJIHOe BpeMll ITpOJJeTa, 0a - cpenHHII yroJJ 

Ep::irra, LH - HeorrpeneneHHOCTh BO BpeMeHH rrpoJJeTa, 1':,.0 Y'JllThJBaeT reoMeTpH'IeCKHe 

tteorrpeneneHHOCTH ITpo1..1ecca paccel!HHll . .U.rrn .UH-12 rrpu 00=45° o6a cnaraeMhIX 

6JJH3KH ITO BeJJH'IHHe H rrptt d=l ,5 A pa3pernetttte cocTaBJJlleT OKOJJO 0,022, a rrpu 

00=67,5° H d=2,0 A OHO 6JJH3KO K 0,012 (pttc.6). 

4.0 

3.5 

3.0 

2.5 

"" '° 2.0 

1.5 

1.0 

0.5 

0.8 

~ 
&--675° 

1.0 1.2 1.4 1.6 1.8 2.0 
d,A 

2.2 

Puc.6. <l>yHKIJU.fl pmpeuteHU.fl ,aH-12 

( i5= /001':,.d/d) npu 0=45° u 67,5° 6 

3G6UCUMocmu om .Me)KnJl0CKOCmH020 

paccmoJ1HUJ1. ,aJl.fl 0=45° npu6eOeHbt 

3KcnepUMeHmaJtbHbte mo'IKU, onpeoe

JteHHbte no pacceJ111u10 Ha Ge, OJI.fl 

0=67,5° n0Kaw11a paccl/wna1111aJ1 

PYHKIJU.fl 

B 3KCrrepttMeHTaX C MHKpoo6pa31..1aMH ITOMHMO TPMHI..IHOHHhlX xapaKTepHCTllK 

ycTaHOBKll, TaKHX KaK CBeTOCHJia ll pa3perneHHe, 60JJbillOe 3Ha'!eHHe HMeeT 

COOTHOilleHHe ::icpcpeKT-qJOH. B ITepBhlX MeTonH'leCKllX 3KCITepttMeHTax 6LIJIO 

o6HapyJKeHO, 'ITO OCHOBHbie COCTaBJllllOllllle cpoHa CBll3aHbl C caMOII ycTaHOBKOII, a He 

c pa6oTOII cocenHHX Il}"IKOB, tt 'ITO cpou MOJKHO cymecTBeHHO YMeHbillllTb rrpll 

aKKypaTHOII KOJIJIHMal..lllll ll pa3YMHOM rron6ope MaTepttana KOJIJIHMaTOpOB. B 

pe3yJJLTaTe ynanocb ITOJl}"lllTb nttcppaKl..lllOHHYIO KapTHHY llJlll CTaHUapTHOro 06pa31..1a 

AJi03, rne COOTHOilleHHe ::icpcpeKT-qJOH B CHJILHeiirneM ITHKe ITpn6JJHJKaeTCll K 

3Ha'!eumo 100, THIIH'IHOMY llJlll JIYlfillllX nncppaKTOMeTpOB Ha CTal..lHOHapHbIX 

peaKTOpax. ,UJlll BblllCHeHHll 3aBHCHMOCTII COOTHOilleHHll ::icpcpeKT-cpOH OT MaCCbl 

( 061,eMa) 06pa31..1a rrpoBonHJIHCb 3KCITepttMeHTbl ITO 113MepeHHIO HeiiTpoHorpaMM OT 

o6pa3l..lOB JKeJJe3a BCe MeHLrnero II MeHLillero o6'beMa ITPll COOTBeTCTBYIOllleM 

yMeHLilleHHll Bb!Xonuoro pa3Mepa orpaHll'IHTeJJll. 113 ITOJ1yqe1IHLIX pe3yJJLTaTOB 

cnenyeT, 'ITO rrpll ll3MeHeHHH MaCCbl B nmpOKHX ITpenenax COOTHOilleHHe ::icpcpeKT-qJOH 

ue ll3MeHl!eTCll, 'ITO o6'bl!CHlleTCll orrpenenll!Ollleii pOJJblO cpoHa OT co6crneHHOro ITyqKa. 

0ITTHMaJJbllal! llJlll pa6oThl rrpll IIOBbIIIIeHHblX naBJJemrnx BeJJll'IHHa 06pa31..1a, ITPH 

KOTOpoii COOTHOIIIelrne ::icpcpeKT-qJOH OCTaeTCll TeM JKe, 'ITO H llJlll MaCCllBHOro, 

COCTaBJJlleT llJlll JKeJJe3a OKOJIO 3 Mr (0.4 M~?), 'ITO COOTBeTCTByeT BeJJH'IIIHe 

nocTHJKllMbIX naBJJeHHii 8+ 10 ma llJlll caITcpHpOBblX HaKOBaJJeH. ,UJll! Toro 'IT06bi 

yCTaHOBHTh MHHHMaJJbHOe KOJIH'leCTBO Bell.(eCTBa, OT KOTOporo MOJKHO ITOJIYlfllTh 

n11cppaK1..111onHy10 Kaprnuy Ha .UH-12 3a pa3YMHOe BpeMll (He 6onee 50+100 qacoB), 

6b!Jlll ITpoBenenbI 3KCITepHMeHTbl C o6pa31..10M 
164

DyD3, HMelOlllllM O'leHh 60JJhIIIOe 

ce'leH11e KorepeHTHOro paccel!Hllll (crKOr250 6apH), ITOMemeHHblM B aJJMa3Hbie 

HaKOBaJJbHH. 06'heM 06pa31..1a COCTaBJll!JI -0,03 MM
3

, naBJJeHHe OKOJIO 10 ma, II, B 

8 

l I 
iJ, 

!1 

rrpHH'--IHITe, MOrJJO 6bITb YBeJJH'leHO no 20 ma. Ha pnc. 7 ITOKaJaHa ITOJJyqeHHal! 3a 

BpeMll -24 qaca nttcppaKI..IHOHHal! KapTHHa OT 
164

DyD3, 

rT-\ (110) 
1 h(l03) DyD 

2000 i J1 

I t fl b 

3 
P=9.5.ma 

j V \ ~ (1~2) 

V=0.027 MM
3 

t=24 q 

1000· 

0 

0.8 1.0 1.2 1.4 1.6 1.8 2.0 

d,A 
Puc.7. ,auppaKIJUOHHblU cneKmp nopOutKa 

164
DyD3 6 aJI.MG3HblX HGK06aJlbHJIX, 

uJ.MepeHHbtU Ja 24 1/aca. 06'be.M o6pa31Ja 6blJZ 0,027 .M.M
3, Oa6JleHue - 9,5 I'Ila. 

YKa3aHbl UHOeKCbl MUJ1J1epa ouppaKIJUOHHblX nuK06 om DyD3 U qJOH06ble nUKU 

om Ka.Mepbt (b) 

TipH perHCTpal..lllll crreKTpOB HeyITpyroro paccel!Hllll HeiiTpOHOB yroJJ paccel!HHll 

BLI6HpaJJCll 6JJll3KHM K 90°. Tipo6Hbie 3KCIIepHMeHTbl, ITpOBeneHHLie Ha 06pa31..1e 

rnnpnna ZrH2, IIOKa3aJJH B03MOJKHOCTb ITOJJyqeHHll crreKTpOB OT BonoponoconepJKalUHX 

Bemecrn B n11arra3oHe rrepenanHLIX 3Heprnii no 80 M3B ITPH o6'heMe o6pa31..1a 3 MM
3 

3a 

BpeMll ITOpllnKa 50 qacoB. CymeCTBJIOT IIIHpOKlle B03MOJKHOCTH ,!laJJhlleiirnero 

ITpOnBHJKeHHl! B OTHOIIIeHHH CBeTOCHJlbl, pa3perneHHll, COOTHOIIIeHllll 3cpcpeKT-qJOII H 

pacrnnpe111151 nnarra30ua rrepenaHHLIX ::iueprnii. 

,UOIIOJIHHTeJlbHO 6LIJIH ITpOBeneHLI 3KCIIepHMeUTbl ITO H3yqemuo 3cpcpeKTHBHOCTll 

pa6oTLI H pa3perna10meii cIToco6HocTH neTeKTopa ITpH pa3JIH'IHLIX yrnax paccel!HHll, a 

TaKJKe HCCJJe,UOBaHHe ITapa3HTHOro pacCel!HHll OT MOHOKpllCTaJJhHbIX HaKOBaJJeu. 

BLillCHHJIOCb, 'ITO, B OTJIH'IHe OT pa60Thl C MOHOXpOMaTH'leCKHM ITYlfKOM Ha 

CTal..lllOHapuoM peaKTOpe, KorepeHTHOe paccellHHe OT MOIIOKpHCTaJJhHbIX HaKOBaJJeH Ha 

HMITJJJhCHOM 6enoM ITYlfKe rrpn 6onLrnoii aITepType neTeKTopa cOJnaeT orrpeneneHHLie 

ITpo6JieMhl, naBal! BK.TIM B nncppaKUHOHHYIO KaPTHHy. XoTl! 3TOT BK.TIM MOJKeT 6b!Tb 

YMeHhIIIeH HJIH ycTpaHeH rron6opoM yrna paccel!Hllll, H3Mene1meM opnenTal..lHH ·K~1eph1 

II llCKJIIO'leHHeM HHcpopMal..lllll OT C'leT'lllKOB, B KOTOphle ITOIIaJJll OTpaJKeHHll OT 

HaKOBaJJeH, TeM He MeHee HeKOTOph!e ITp06JJeMhl, CBll3aHIIhie C "XBOCTaMH" OT 

MOHOKpHCTaJJhHbIX pecpneKCOB, OCTaIOTCll. Tio3TOMY B nanhneiimnx HCCJienOBamrnx KaK 

yrrpyroro, TaK ll ueyrrpyroro paccel!Hllll HeiiTpOHOB 3KCIIepmICIITbl B 60J1hlllllllCTDe 
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CJiyqaeB BKmoqamI H3MepeHIIJI rrpH Bb!COKHX }:(aBJieHIIllX, rrpH HyJieBOM .uaBJiemm H B 

.Hqeii:Ke C HaK0BaJibH.HMH, HO 6e3 o6pa31.{a. 

OcHOBHble rrapaMeTpbl JJ:H-12 rrpHBe.QeHbl B Ta6JIHL{e 1. 

Ta6JlU1fG 1. OCH06Hble naQ{rnemDbl cneKmDoMempa IIH-12 

1. IloTOK TeIIJI0BbIX HetiTpoHOB Ha o6pa31.{e rrpH HOMHHaJibHOll 

M0il.{H0CTH peaKT0pa 2 MBT 

2. PacCTO.HHHe: 

3. Jl:Harra3oH: 

3aMe,!IJIHTeJib - o6pa3el.{ 

o6pa3el.{ - .ueTeKTop 

ITO ,!IJIHHe BOJIHbl 

rro yrny pacce»HIIll 

ITO dhkl 

4. Pa3perneHHe (LJdld, d=2 A): IIpH 20=90° 

IlpH 28=135° 

5. TeneCHblll yroJI .ueTeKT0pa 

6. JJ:ocTmKHMbIC .uaBJieHIIll: B carrqmpOBblX HaK0BaJibH.HX 

B aJIMa3HblX HaK0BaJibH.HX 

4. 3KcnepHMeHTLI Ha .IJ:H-12 

1-10
6 

HlcM
2
/c 

31,8 M 

04 M 

1 - 4 A 
45° - 135° 

0,8 - 5,2 A 

0,020 

0,012 

0,125 cp 

10ma 

20 ma 

JJ:o IIJiaHOBOll 0CTaH0BKH peaKTOpa H.EP-2 (MapT 1994 r.) Ha JJ:H-12 6bIJIO 

rrpoBC.QCHO HeCKOJibK0 3KcrrepHMCHT0B rrpH KOMHaTHOll TCMrrepaType (rn6JI.2), 

HarrpaBJICHHb!X KaK Ha lIJIJIIOCTpal.{HIO B03MO)KH0CTCH ycTaHOBKH, TaK H Ha II0Jl)"ICHHC 

HOBOll <pll3HqecKoii: HHqJOpMal.{HH. 

Jl:JI» BhIC0K0TeMrrepaTypHoro cBepxrrpoBO.UHHKa HgBa2CaCu2O6.3 c Tc=123 K B 

o6JiaCTH .uo 3,6 ma ll3)"1CHbl 6apHqecKHC 3aBHClIMOCTH rrapID4eTp0B perneTKH H 

Me)KaT0MHbIX paccT0.HHHll. l13MCpCHHb!C K03<pqJHL{HCHTbl C)KHMaCM0CTH ,!IJI.H 

rrapaMeTp0B peIIICTKH Jllllllb HC3HaqHTeJibH0 0TJIHqaIOTC.H OT BCJIHqHH, II0JI)"ICHHbIX 

paHee
1141 

Ha .UH<ppaKTOMeTpe SEPD (ANL) .QJI.H o6Jiacrn .uaBJICHHii: .uo 0.6 rrra (pHc.8): 

3,5 (JJ:H-12) u 29 (SEPD) .QJI.H rrapaMeTpa a, 6,2 (JJ:H-12) u 6,0 (SEPD) ,!IJI.H 

rrapaMCTpa CB e.QHHHL{aX 10-
3 

ma-
1
• O.uHaKo ,!IJI.H Me)KaT0MHb!X paCCT0.HHHll, oco6eHHO 

.QJI.H CB.H3ll Hg-O2 (02 - aIIHKaJibHblll KHCJiopo.u), HaUIH .uaHHblC 3HaqHTeJibH0 

paCX0.Q.HTC.H c BeJIHqHHaMH, IIOJl)"ICHHblMH Ha SEPD B o6JiaCTH MaJiblX .uaBJICHllll • 

EoJICC Toro, eCJIH rrpH H0pMaJibH0M .uaBJICHHll CTPYKTYPHbIC xapaKTCpHCTHKH Hg-1212 

10 

Ta6JlU1fa 2. XapaKmepucmuKu :1KcnepUMe111noB. 6btn0J1Hem1b1X Ha flH-12 
6 nepuoo c Ho116p11 1993 2. no Mapm 1994 2 • 

O6pa3CL{ 

Hg-1212 

DyD3 

ND4CJ 

NH4Cl 

Fe2O3 

MaKc. 

.uaBJI., ma 

3,6 

10 

2,5 

4,0 

4,7 

O61,eM o6pa3- Tun HaKo-

1.{a, MM
3 

BaJibHH 

0.027 

2 

2 

.canqiup 

aJIMa3 

canqiup 

canqiHp 

canqmp 

OcHOBHoii: 

pe3yJibTaT 

ypaBHCHHC C0CT0.HHH.H, 

CTPYKTYPHhie H3MCHCHIIll 

ypaBHCHHe COCTO.HHH.H, 

oTCYTCTBHe qia3. nepexo.ua 

CTpyKTypHbIC ll3MCHCHH.H 

H3MCHCHIIC qJOHOHHblX II 

JIH6poHHblX qacT0T 

o6pa3oBaHIIC HOBO!! MarmIT

H0H <pa3bl BblIIIC 3 ma 

xop0III0 CO0TBCTCTBYIOT paHCC orry6JIHKOBaHHbIM
1151

, TO npn Bb!C0KHX .uaBJICHII.HX 

3aMCTH0 Jl)"IIIICC comacne C 3KCIICpHMCHT0M .uaeT M0.QCJ!b CTPYKTypbl C 

pa3ynop».uoqeHHblM B IIJI0CK0CTH (a,b) arruKaJibHblM KHCJIOp0.U0M. Ha1160JihIIIee 

3HaqCHHC K03qJqJHL{HCHTa C)KHMaCM0CTH II0JI)"ICH0 ,!IJI.H paCCT0.HHH.H MC)K}.\Y CJ!0l!Mll 

Ba+2 u 0-
2

, k=25·10-
3 

ma-
1
, qTo noqTu B .usa pa3a 6oJihIIIC, qeM ,!IJill JI106b1x .upymx 

Me)KaT0MHblX llJIH MC)KCJI0CBblX paCCTOllHHH. 

Jl:Jill M0JICKYJillpHb!X coJieii: NH4CJ n ND4Cl 113yqeHhI H3MeHCHHll cTpyKTypbI n 

CIICKTp0B B036y)K.UCHIIJi (<pOHOIIHOfO H JIH6pOHHOro) npu .uaBJICHllllX .uo 4,0. ma. 

YCTaHOBJICH0 Y)KCCToqeHHC HH3KQqacT0THblX onn1qecKIIX II JIH6pal.{HOHllblX M0.U, 0OJICC 

CllJlbH0C ,!IJill 0IITHqecKIIX MO.U, B TO BpCMll KaK 6oJibIIIHHCTBO BHYTPHM0JICKYJillpHblX 

qacT0T CMllrqaeTC.H no.u BJillllHHCM BbIC0K0ro .uaBJICIIHll. O.u110BpCMCHHO C 3THM 

npOHCX0.UllT 3aMCTII0C ll3MCHeHHC II03lll.{llOHH0fO napaMCTpa, xapaKTCPll3YIOil.{ero 

II0JI0)Kelme aT0Ma B0.U0po.ua (.ueii:Tepnll) MC)K}.\Y a30T0M H XJiopoM. 113 3KCTpanoJil!L{IIH 

napaMCTpa Ha 60JiblllllC .uaBJICHHll CJIC.UYCT, '!TO <pa30Bb!H nepexo.u B 3TOII CIICTCMC 

HCH36C)Kell npu ,uaBJICHllllX IICCK0JibK0 BblIIIC 10 ma. fIOJI)"ICIIHbIC pe3yJibTaTbl 

YKa3bIBaIOT Ha B03M0)KIIYIO IICCTa6llJlbllOCTb M0JICKYJillpllblX ll0H0B C II0BblIIICIIIICM 

WI0TH0CTH. 

Ha rropoll!KC reMaTHTa Fe2O3 3KCIICpHMCHTbl npOBC.UCHbl npu )laBJiellllllX )10 

4,7 ma .ll.Jill H.UCHTHqJHKal.{HH MarHHTH0ro <pa30BOro nepexo)la, 0611apy)KCIIHOro 

ne.uaBHo B LLB (CaKJie) rrpn ,uaBJICHHllX BhIIIIC 3,0 ma. 31<cnep11MeHTbt B LLB 6h1m1 

npOBC,UCHbl C HCIIOJib30BaJIHCM 60JibIIIOii ,!IJil!llbl BOJ!Hbl 11eiiTpOHOB (),=4,75 A), 

II03T0My Y.UaJI0Cb 3aperncTp11pOBaTb TOJlbK0 )183 MarHIITHblX 0Tpa)KCJIHll. 
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Puc.8. HopManU306aHHbte Ha 

3Hal/eHue npu P=O 3a«ucUMocmu 

napa.Mempo« petuemKu Hg-1212 

om oa«JteHUJt. lloKa3aHbl lnOI/KU, 

noJty11eH11ble Ha ourjJpaKmoMem

pax SEPD (oo 0,6 I'lla) u J(H-12 

(oo 3,6 I'lla). J/UHUU npo«eOeHbl 

no Memooy HaUMeHbtuUX K«ao

pamo« (MHK). J(Jt.fl. clco JtUHuu, 

npo«eoeHHbte 11epe3 J(H-12- u 

SEPD-oaHHbte, Hepa3JtUI/UMbl 

Puc.9. J(urjJpaKIJUOHHbtu cneKmp ze.Ma

muma, lt3MepeHHblU npu HOpMMbHOM 

oa«JteHltlt (J) lt Oa6JteHltlt 4,5 rna (2). 

lluKu ( 111) u (JOO) J1.6JtJ1.10mcJ1. .Maz-

11um11b1Mlt, nuK ( 110) - J1.oep11blM. llpu 

6blCOKOM oa«JteHUU om11ocumeJtbHbte 

u11meHCU6HOcmu MamumHblX nUK06 

U3MeHUJtUCb 

B 3KCnepHMeHTe Ha JlH-12 3aqmKcupoBaHO 6oJiee 10 MarHHTHblX II 5!)lepHblX 

JlllcppaKI..IHOHHblX nHKOB, HH/lHLIHPYIOl'-IHXC51 B poM603/lpW1eCKOii 5i'leiiKe reMaTHTa. I-fa 
cpaBHeHH51 cneKTpOB npH HOpMaJibHOM H BblCOKOM )laBJieHH5!X (pHc.9) BH)lHO, '!TO 

HHTeHCHBHOCTH MarHHTHblX nHKOB H3MeH5!IOTC51, '!TO nO)lTBep)KJJ.aeT cymecTBoBaHHe 

MamHTHoro cpa3oBoro nepexo)la npu p;::,:3 ma. 

5. 3munoqeHne 

IloJiyqeHHble pe3yJibTaTbl noKa3bIBalOT, Bo-nepBblX, BO3MO)KHOCTb npoBe)leHll.SI 

3KCnepHMeHTOB KaK no ynpyroMy, TaK H no HeynpyroMy HeKorepeHTHOMY pacce51HHIO 

neiiTpOHOB B aJIMa3HblX H cancpupOBblX HaKOBaJibH51X Ha cneKTpoMeTpe JlH-12 )la)Ke Ha 

KaHane c OTHOCHTeJibHO CJia6bIM noTOKOM. Bo-BTOpblX, Bbl.SIBJieHbl umpOKHe 

BO3MO)KHOCTH )laJibHeiiwero COBepweHCTBOBaHH51 ycTaHOBKH B uanpaBJieHHH 

yBeJIH'leHH51 CBeTOCHJibl 3a C'l~T yBeJIH'leHH51 yrnoBOII anepTypbl .ueTeKTOpa, yJiyqweHH51 

pa3peweHH51 ( oco6eHHO B ueynpyroM pacce51HHH) 3ll ctJeT npHMeHeHH51 KpHCTaJIJIOB 

aHaJIH3aTOpOB HJIH qJHJibTpa C 6oJiee Y3KHM OKHOM II HCllOJib3OBaHH5! npepbIBaTeJI51 C 

6oJiee no.UXO)l5!11..1HMH xapaKTepHCTIIKaMH, a TaK)Ke 3a ctJeT yJiyqWeHH51 COOTHOWeHml 

::icpcpeKT-qJOH npH npHMeHeHHH 3epKaJibHOro HeiiTpOHOBO)la. B-TpeTbHX, H3 

3KCnepuMeHTOB, BbinOJIHeHHblX ua pa3JIH'lHblX KJiaccax CHCTeM (BO.UOPO/lOCO)lep)Kall..lHX 

coe)lHHeHH5!X, OKCH)lHblX CBepxnpOBO)lHHKax, MariieTHKax), cJie.uyeT, '!TO )la)Ke 

OTHOCHTeJibHO ue60JibWOe pacwHpeuue .UHana3OHa .uaBJieHHii B pacce51HHH ueiiTpOHOB 

MO)KeT npHBO)lHTb K HOBblM ::icpcpeKTaM (H3MeHeHHe MarHHTHOtt CTPYKTypu, WIIIHbl 

CB513ett), KOTOpble He MOryT 6bITb yCTaHOBJieHbl KOCBeHHblMH MeTO)laMH. 

HaKoue1..1, CO3)laHHa51 yCTaHOBKa MO)KeT 6hITb HCllOJib3OBaHa He TOJibKO Wl5! 

HCCJie)lOBaHHH npn Bb!COKHX )laBJieHH5!X, HO H WJ51 Jlpyrnx 3KCnep11MeHTOB B paMKax 

H)leOJIOfHH MHKpoo6pa31..10B ( 06JiyqeHHb1e BblCOKOaKTHBHblC 061,eKTbl, COe)lHHeHH5! 

TpancypaHOB H T.Il.), a TaK)Ke WI5! IICCJie)lOBaHHii, Tpe6yl011..1HX wnpoKoro .unana3OHa 

no yrny pacce51HH5! (HanpHMep, Wl5! myqeHH51 ::icpcpeKTOB, CB513aHilblX C /lllcpcpy3HblM 

pacce51nneM). 

ABTOpbl npH3HaTeJibHbl A.IO.PyM51Hl..leBy 3a noMep)KKY 3TOII pa60Tbl, 

C.lII.lIIHJihWTeiiny 3a noJie3Hble o6cy)KJJ.eHn51, l1.HS011tJape11Ko n A.B.EopMany 3a 

noMOll..lb B npoBe)leHHII 3KcnepHMeHTOB npH BblCOKHX .uaBJICHll51X. Pa6oTa 

noMep)KHBaeTC51 B paMKax nporpaMMbI BTCil (npoeKTbl 9310 I n 93192), ISF (rpaHT 

MNUOOO) H MHTTI "ct>yJIJiepenu". 
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. AKCeHOB B.n. H .np. P13~95-14 
HeiiTpoHHbIH cneKTpoMe-rp no BpeMeHH nponeTa _ . 
,nm1 Hccne,noBaHHH MHKpoo6paJUOB npH BblCOKHX ,naBJieHIUIX . 

~ " .. ' -

)J,airn -OITHCaHH~ HOBoro'nettTpOHHOro CITeKTpOMeTpa, np.e,n~a:maqeHHOro ,nm1 
H3yqenm1 ynpyroro H neynpyroro p_acce.HHIDI "neiiTpOHOB Ha ITOJIHKpHCTanJIHlJ:e_CKHX . . 

MHKpoo6paJuax npH Bb!COKHX ,naBneHH.HX B KaMepax c MMaJHblMH HJIH canqm-
pOBbIMH HaKOBaJibIDIMH. CneKTpOMe-rp pa6oTaeT na HMITYJibCHOM peaKTope 11EP~2: 
B 0115UI. )J,n.H perncTpau00 cneKTpa pacce.HHHhIX neiiTponoB ifcnoJi1,3yioTc.H MeTO,a; 
BpeMeHH nponeTa H KOJibQeBOH MHOf()ClJ:~TlJ:HKOBblH ,D;eTeKiop. llpmie,!:leHhl napaMeT~ · 
pb!, Me'.l'O,!:\HlJ:eCKHe oco6eHHOCTH ycTaHOBKH 0 npHMepbl SKCnepHMeHTMbHbIX HCCne
,!:\OBaHHH. 

. Pa6orn BbIITOJIHena· B na6opaTOpHH neiiTpOHHOH !plI3HKH llM.11iL<t>panKa 
0115111. . . . 

, .. ·. ,. 

Coo6mem1e 061,enttHettttoro ttttc-imyra Meptt1,1x · iic~~noBattHH. !ly6tta, i 995 

. Tiepe~O,!:\ aBTO!)OB 

Aksenov V.L. et al:- P13-95-14 
Time~of Flight Neutron Spectrometer for Investigations 
of Microsamples under High Pressure - . . 

A_ new neutron· spectrometer for. investigatio·n. of• elastic. neutron. scattering on 
polycrystal micrnsamples under high pres~ure in diamond and sapphire anvils cells : 

· is described, The spectrometer is operating at the pulsed reactor IBR-2 in JINR. The. 
time-of-flight method and circular. multicounter detector are used for" the registration 

' o(the scattered neutrons spect~um.· Pararilete~s and 'methodical peculiarities of the 
device and the examples ofexperimerital studies are given: 

The investigation has ~een· performed at-.the _Frank. Laboratory 
Physics, JINR. _ . - . 
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