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8 nocneAHl-1e rOAbi YC\o11UotBaeTCfl ItlHTepec K ItlCClleAOSClHI-IRM C npltl
MeHeHlo1eM 0 4 eHb X0I10AHblX Hel1TpOHOB l,qllltlHa SOllHbI > 10 AI. ~1cClleAO
BaHHR Ha HMnynbcH~x HeHTpOHHblX HCT04HIo1Kax HMe~T CBOH oco6eH
HOCTH. B AaHHOH paGoTe nplo180AIo1TCR ClHanH3 HeKOTopblX 8 03MO*HOCTe~ 

8 npHMeHeHHH K peaKTOPY H6P-2 nHO OH~H / l / . Bo- nepB~X , HHTepBaI1 
Me*AY Bcn~WKaMH 200 MC AonYCKae T cneKTpOMeTp~~ He~TpoHoB npH 
AJ1HHe nponeTHoH 6a 3 b1 10-20 M BnnOTb AO CKopocTei1 100-50 M/c 
/AJ1Io1Ha BOllH~ 40-80 ~/. B HaC TOR~ee epeMR B Mlo1pe HeT H He CTpOHT 
CR neplo10AH4eCKIo1 X HC T04HIo1KOB HeHTpOHOB co CTOl1b Al1HTenbHblM ItlH
Te peallOM Me >KAY HMnynbcaMH. BO-BTOP~X , AOBOllbHO 60llbwaR AllHTe ll b 
HOCTb Bcnbl WKH 1-200 MKC /, He n 03BonRR npOBOAHTb C BbiC OK HM 3Hep
rent4eCKItlM pa3pel!Je HHeM HccneAOBa HHR B 06nacTH TennOBbi X HeHTpo
HOB, TeM He MeHee AaeT B03MO>;(HOCTb nonY4HTb XopOL:Jee a6COlllOTHoe 
pa3peweHHe AI1R MeAl1eHH blX He HTpoHoB _1 MK3B. 0 CBR3H C 3THM 
3Aecb npeAJ1arae TCR nOC TpOI-1T b cne4H~llbHhlH Hei-iTpoHoBog Allfl Bbl80Aa 

H3 peaKTopa 04eH b XOllOAHblX He~ T poHoB1 H KpaTKO o 4 e p4eH Kpy r B03

MO*HblX 3KcnepHMeHToB. 

1. HE~TPOHOBOil 

3epKanbHble HeHTpoHoBOA~, npeAHa3Ha4eHH~e AnR BblBOAa Tenno
B~X He~T poHoB, Henp~rOAH~ AnR B~BOAa xonOAHUX. Bo-nepB~x,AnHH

HblH B03AYL:.lHblH npOMeMYTOK _ 3 M Me~y Io1CT04HHKOM He~TpoHoB HEP-2 
H BXOAOM B HeHTpoHoBOA CHnbHO oCIla6IlReT nOTOK xonOAH~X HeHTpo
HOBo /K03$¢H4HeHT ocna6neHHR -3 AllR HeHTpoHoB C AnHHoH BonH~ 
10 A H Aallee YBenH4HsaeT CR npOnOpijHOHaIlbHO AnHHe BonH~/. Bo
STOPblX, 60IlbWOH paAHYC KP~SH3H~ HeHTpoHoBOAOB, onTHMallbH~H AIlR 
SblBOAa TennOB~X He~TpoHoS, npHBOAHT K 3Ha4HTenbHoH npHMeCH Ten
nOBblX, 3ana3AblBa~~HX H caTennIo1T H~X. 3TO cy~ecTBeHHO H3-sa 6b1C T
poro naAeHH@ HHTeHCHBHOCTIo1 xonoAHblx He~TpoHoS .... A.-3. Hanplo1Mep, 
npH A. = 30 A nplo1MeCb 3ana3AblBa~~HX TenI10BblX HeHTpoHoe MomeT 
B HeCKOI1bKO pa3 npeSblCl-t Tb nOTOK XOIlOAHblX He~1TpoHOB I C M. HI-I>t<e/. 
n03TOMY AnR SbiBOACl 4HCToro nY~Ka o~eHb xonOAH~X HCHTPOHOB He
06xOAHM HefiTpoHoSOA C MaIlbiM p~Alo1yCOM KPHBH3HbI H, B03MO*HO, 
C AOnOJ1HHTeIlbHblM nOBopOTOM OTHOCHTenbHO OCI-t nY4Ka . B Ka4eCTBe 
npHMepn npHseAeM pe3YIlbTaT~ paC4eTa ~HTeHCHBHOCTH HeHTpoHoB 
H3 HeHTpoHoB o Aa co cneAYIO~HMH f1apaMeTpaM~: An"lHa L 0 = 10M, 
wHpHHa a = 3 CM, B~COTCl h = 10 CM, paA"IYc KPl1BH3HbI p = 300 M, 
nOKpblTHe - HI1Kellb, EJ.. = 1,9· 1g-7 3B - rpaHH~HaR 3Heprl1R HHKenR) 

E * = E12 p/ 2a = 1 M3 B, A.* = 9 A. UHTeHCI1BHOCTb Ha BblXOAe 
(H/C" . c ) 

Fo(E, L, p )dE = ¢o(E)40 lE)R(E , L )To(E, p)TlE, 4,) = Icf(E) dE , /1/
k

E -E / E 
rAe <l>o(E) = 10-- e T - nnOTHOCT b nOTOKa B aaMeAJ1I.1Ten e B 1 CTe

E2
T 

paAHaH Ha e~HHH~Y_3HeprHH HeHTpoHa ; ET - TeMnepaTypa HeHTpoH Horo 
cneKTpa; 4~ (E) d ElE - Bbl l1rpbll:l 3a C4 e T I1pHIWHeHHR oTpa)t(aKl~ero 
He~TpoHoBoAa, E = 0 , 98 MK3B; R(E. L) - n pOl1 rpblW H3-3a YAane HIo1 R 
L BxoAa B HeHTpoHoBOA OT 3aMeAI1I1 Te IlR, 

I 



TaKHM 06pa3OM, 6e 3 Y4eTa nOTe pb B HeHTpoHoB o Ae H Bea npHMe
- A!lR E > E *, aT HeHHR AononHHTe llbHo ro xonOAHor o aaMeAflHTeflR MO~HO nOllY4HTb Ha{" .To(E, p) ~ /21 Bbl XOAe 1013 HeHTpOHOBOAa CKOPOCTb C4eTa B KaHane WH PHHOH 250 MKC 

2 E' E 3/2 I d A_O , 1 '11/ 8,5.10 2 H/cH 2, C B 0611aCT" A ~ 20 II,
"3 - [1 - (1 - - ) 1 - AnR E < E* - Ae¢lopHa ~v!Jl 

E E* HHTeHcHBHocTb 04e Hb xon OAHblX HeHTpoHo B MO~HO nOAHRT b e~e 

B He CKOJ1bKO paa /He HM eR B SHAY paapa60TKY mHAKOBOAopOAHo r o c n eKTpa J.13-3a J.13r1-16a HeHTpOHOBOAa 16 1 ; T(E . La- norepH ka-aa we po" 
a a MeAJ1HTenR/, eCI1H c03AaTb AonOI1HHT el1bH~~ OXl1a~alO~H~ KOHBepxosaToc reH nose pXHDCTH He HT poHoBoAa J.1 APyr Hx Ae~eKToB. AnR B~
TOP /HanpHMep )!(\fIAKOnpOnaHOS bH1/ T0 1U4HHOH 2 CM npH TeMnepaType

B OAa OyeH b XO.nOAHblX He '1TpoHOB HeofixoAHMO n peAe nbHO CDKpaT HTb 
100 K. KOHCTPYK4HA H TeXHHKa 6eaonacHocTH pa60T bi C T3KHM HC

paCCT ORH He o r 3aMeAIlHTeJlR, npl1 :no,,", R(E . L) 1 , He GYAeM ceH -0 

T04HHKOM HecpaB He HHO np~e, 4eM c *HAKOBOAOPOAHblM 3aMeAnJ.1Te J4ac Y4J.1 T~BaTb J.1 nOTep '" Ha wepoxoaarOCT RX , KOTop~e 3aS HC.AT OT l1eM 14,5/ 
Ka4eC T aa CT e Kna J.1 nOKpbITHR. Pe aYJlb TaTbi HcnblTa HHR /2/ MOAem" 0 

f a = 1,7 MM , h = 170 MM, Lo = 3 P't/ nOKa3aJ1l.1 , 4TO AnR A > 8 A 
n OTe pH COC TaeJ.1n J.1 20%. B T e pMI-1H a X All lo1Hbl BOllHbI HMeeM COOTseTCT

By~~e e /1/ Bblpa~eHJ.1e 

2:>' ~ _ :>.~:>.2 2 
lof( :>') ~ (0 );5 e 49k(:>' ) T ( :>') ' 131o


2 5 0 

rAe 49k(A) 1 ,2. 10- :>. 2 / A B AI, 

2 npH >.. < A* 
3 A*2 

2 , 2 .2 3/2 IZ.I 
_ _" [ 1 _ (1 _ _A _ ) 1 '.'"-r 

:>.2 

n pl<1 A>.\* 
3 A,2 .2 


Pe 3Y11 bTaTbi paC4eTa r (E) H ({ A) npeAc r aSlle HbI B Ta5n .l J.1 2. 


Ta6nHu,a 

Pe 3ynhTaTbl paC1.{eTa <})yH1C~JiH feE) /Ml<3B.. 1 / 

E /M3BI 0 , 05 0, I 0,2 0 ,4 0 ,7 2 4 10 20 

f(E) . 10 10 8 , 5 8,3 7 , 9 7 , 5 6,7 5 , 5 2 ,7 1, 3 0, 43 0,1 6 

Ta5mll.\a 2 

Pe3ynhTaT~ paC1.{eTa ~YHK~HH f(A ) l 'r I / 

A IA/ 2 4 6 8 10 20 30 4 0 50 

({ A).IOS 10 32 25 18 14 I I I ,7 0 ,52 0,22 0 , I I 

n OCKonbKY Ha B~XOAe npRMoro ~nH cna6o ~ aorHYToro HeHTpoHoBoAa 
HHTeHCHSHOCTb aana3AblBalO~HX .... 10'1 IT , rAe AonR 3an a3AblB alO~~x '1 = 
= 0,06 101 T - HHTepsall MmKAY ~MnynbCaMJ.1 , TO J.1a npHBeAeHHblX $ Op :1 
MY J1 cneAyeT OT HoweHHe HHTeHC J.1B HOCTJ.1 aana3AblBa~HX H X0J10AHblX, 
pa BHoe E t/2ET, r Ae t - speMR n po n e Ts . n o AaHHblM npe~BapHTellbT
HbiX J.1aMe peHH~ i o B rpe?rH4STOM BOAftHOM 3aMeAnHTene 

/ 3 
n pH 

2 MBT COCTaBn"eT 5· 10 H/cH2. C c TepaAHa H, 

2 

II. B03110>ClfbiE 06I1ACT~ ~CCIIEAOBAHHn 

1 / ~13MepeHV1e nOIlHblX c e 4eHIo1H B AHana30He AI1 HH BOIlH 5-50 a. 
3AeCb, Ha npHMep, HH Te pec npeACTseIlROT c*a Tbie ra3b1 c T0 4KH 3pe 
HHR 06PS30BSHHR Kl1aCTepOB /aaH-Ae p-BssnbCOBbi MoneKYIlbi/ H $a30
Bble n e p exoAbi. 

2/ Ke a§Hy.npyroe pac c eR HHe B AHana30He ne peAa HH~X ~MnynbcoB 

/10- 3 
.;-. 1/A- 1 ~ nepeAaHHblx 3HeprH~' ennOTb AO 1 MK3B. Ha6011ee 

HHTepeCHa o6n acT b Ma nbiX nepeAaHHblX HMn ynbCOB. OCHoBHoe npe HMY
~eCTBO 3AeC b CBR3aHO C B03MO*HOC Tb~ npHMeHeHH~ KoppenR~HOHHoro 

/7 /
a Hall143a Ha I1MnYl1bCHOM pea KTope . ECJlI4 AIlA HccneAOBaHHR Hey npy
rl4x np04eCCOB 3TOT MeTOA He BcerAa npJ.1eMneM /H3 - 3a yeeJl H4eH14R 
CTaTHcTH4eCKO~ OWHOK H e npHCYTcTBHH M~HblX y n pyr Hx nHKoe/ , TO 
AnR HCCIleAOBaHHJl y npyr o r o H KSB3Hynpyroro paCCeRHI4R KoppenR
~V10HHbI~ a Ha n H3 0011aAseT 60IlbW14M npeHMy~eCTBOM. B TaKOM MeT OAe 
1013HepRe Tcn AB YMepHan <PYHKLtHR paC CeRHJ.1R 8 n110CKOC TH (Q , 6.w ) 
Aame n p H Hcnonb 30ea HHH OAHo ro Ae TeKTopa. B03MO*Hble 06IlBCTH npH
MeHeHHR - 3TO AH~~y3HoHH~e ABH~eHHR B *HAKOC TR X , paCTBopax, rHA
pHAax , c nllaa ax , BOAe B n onHMepax; c e r MeHTHaR nOAB H*HOCT b B no
JlHMepa X J.1 T.A., a KpOMe Toro KpHTH4eCKoe pacceRHHe n p H ~a30BblX 
nepexoAax . OrMe THM, 4 TO B npoc T O~ MOAeJlI4 AJ.1~$Y 3J.1H , KorAa 6.CJ) - Q ~ 
BbiroAHo YMe HbwHTb BO epeMRnpOneTH? H MeTOAHKe 3HeprH~ He~TpoHoB, 

noc Kon bKY npH ~HKcHpoBa HH~x AllHTen bHoc TH BcnblWKH H y rl1e pac
ceRHHR KSa aHynpyroe YlOlHpeHJ.1e - E, a paape tue HHe _ E3/~ 

3/ 3KcnepHMe HTbl, CBR 3aHHble C Hccn e AOBaH HeM OT p a *eHHR HeHTpo 
HOB OT nOBepXH OCTH pa 3Aella H n1l0CKOC TeH c rpaAHeHTOM K03$$H4He H
Ta npe JlOMIleHHn Ann He HTpOHOB /nl1eHKH, MeM6paHbI , $epPOMa r He THKH/. 
Pa60 Ta C 6011ee MeAIleH HblM H He~TpoHaMH, KorAa yrol1 CKOnb);(eHHR np lo1 
Ha6Jl~AeHHIo1 oTpa*eH HA - ~ YB e nH4eH, cy~ec TBeHHo Iler 4e , 4eM pa6o 
Ta C TennOBblMH He~TpoHaMH . 

4/ AH~pa K 4HR Ha 06"beKTaX C 60J1bWHM n a pa MeTp OM pe we TKH, Ha 
CBepxpe~eT Kax H T .A. 

5/ nOJ.1 CK H Io1CCIleAOBa HHe COnJ.1 TOHH blX B036Y):<Ae HH~ B TBe PAblX 
Tenax , nOflHMepax . 

6/ ~1ccneAOBaHHe I.!.I Hplo1H $OHOHHbl X nHHHJ,~l B HeKOTopblX 06"beKTaX, 
Ha npHMep , B );(J.1AKOM renHH. 

7/ HHTeprpepOMe TpHR C CilaaOBblM pa3AeneH~eM. HC n OJl b 30Sa HHe ope
MeHHOH pa3BepTKH H n03H~HOHHoro Ae TeKTopa CI411b He ~lWHM ofipa30M 
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YBenH4HBaeT CTaTHCTH4eCKY~ T04HOCTb , nOCKonbKY ~3MepReTCR ABY
MepHaR HHTepQeporpaMMa KooPAHHaTa - AnHHa sonH~. 

8/ HccneAoBaHHe HeynpyrVlx ~lpOlleCCOB C npHMeHeHVleM Kop penR 
4V10H Horo aHanVl3a B03MO*HO B cnY4aRX, KorAa ynpyrH~ nHK cy~ec T 

s eH HO nOAasneH no TO~ HnVl VlHO~ npVl4V1He. B HHOM cnY4ae HeouxoAH 
Ma AononHHTenbHaR MOHoxpOMaTVl3allHR B npRMO~ VlnVl o6paTHo~ reo
MeTpHH. 3AeCb Tpe6yeTcH 60nee B~COKaR HHTeHCHBHOCTb, XOTR 00 
naCTH npHMeHeHVlR Kpa~He HHTepeCH~. B 4aCTHOCTH , cneKTp HH3KO
4aCTOTHbiX B030Y>:<AeHHi:1 8 nonHMepax /8 TOM l.IHCne 6HonorHl.IeCKIo1xl 
Io1ccneAYeTCR, Hanp J.1Mep , Me TOAOM HH3KOTeMnepaTYPHOH KanOpJ.1MeTpHH 
I HHTerpaflbHblH cnoco61 /8 / ; Heynpyroe pacceHHHe AaCT cneKTp He
nocpeACTBeHHblM otipa30M . B 3TOM *e nnaHe HHTepeCHbi 101 CTeKnoo6 
pa3Hble o6beKT bI c TYH HenbHblMJ.1 nepeXOAaMH, AaKlutJ.1MH flHHeHHYIO 3a
BHCHMOCTb TennoeMKOCTH OT TetomepaTYPbi / 9 / . 

AnR HccneAOBaHHR HeynpyrVlx npo~eccoa C BbiCOKHM paapeweHHeH 
MomHO npeAnO~HTb BapHaHT cneKTpOMeTpa 06paTHOH reOMeTpHH C KPH
CTannHl.IeCKHM $~bTPOM VIa rpa¢HTa / Arp = 6,69 AI VlnVl BHCMYTa 
IArp = 6,5 AI , 101 KpHCTannHl.IeCKHM MOHoxpOMa TOpOM 1013 $TOp¢nO
ronHTa/ 10I 

/d = lOA AIlR HanpaBl1eHHfl /00 1/I nepeA AeTe KTopOM. 
AnHHa BonHbI perHcrpHpyeMbix AeTeKTOpOM HeHTpoHoB BbioHpaercR C Ta
KVlM paCl.IeTOM, 4TOGb! A/2 < Arp nOflHKpHCTannH4eCKoro I!>HllbTpa, 
T. e. BblCWHe nopRAKH oTpaMeHHR OT KpHCTallna-MOHoxpOMaTopa OTce
KanHCb 6b1 QHllbTpOM. npVl AflVlHe nponeTHo~ 6a3b1 20 M AOCTHraeMoe 
paape~eHVle B o6nacTH ynpyroro nHKa COCTaBnReT 10 MK3B . 3~eK
THBHaR pa60Ta TaKoro cneKTpoMeTpa Tpe6yeT Cy~eCTSeHHoro YBenVll.le
HHR HHTeHCHBHOCTH xonOAH~X HeHTpoHoB . 

ABTop 6naroAapeH B.B.rOllHKOBY H tJ.H.OcTaHeBHllY 3a 3aMe llaHIo1R , 
B.M.HaaapoBY 3a KOHcynbTa~VlH H o6cYmAeHVlR, a TaK~e n.naxepy 
H n . powTe 3a HHTepec K pa6oTe. 
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nOKOT~ftOBCKH~ D.H. P3-84 -81 0 
HeKoTopwe a03HO.HOCTM MCCfleAOaaHHM c o~eH~ XanQAHWMM HeMTpoHaMM 
Ha MMnyftbCHWX HCTO~HHKax 

KpaT KO paCCMOTpeHW pa3nH~Hwe 3KCnepH"eH!an~HWe 803MQ_HOCTH npM HC 
nonb3OBaHHH ~eHb XOJ"lOAHWX Hel1TpoHOB I>' > 5 AI Ha HMnynbcHWX HeMTpott ...... ...c 
TO~HHKax. Pacc~HTaH 8WXOA XOno~HWX HeHT poH08 M3 KPK8orO 3epKaltbHOrO HeMTpo
HOBOAa c OTHOCHTeJtbHO ManwM paAHYCOM KPHBM3HW 1300 MI. YCTaHoeJteHHOrO Ha 

Heoxna*AaeMOH 3aHeAnHTene peaKTOpa H6 P-2. OTMe~HW .o~we 06naCTH npM
MeHeHMft cneKTpOCKonHM ~eHb XOnoAHWX HeI1TpoHOB. B ~acTHOCTH. nepcneKTM8HWMM 
AsnflDTcA HCCneA08aHHe K8a3Hynpyroro pacceflHM~ c HCnoltb308aHHeM KOPPenRqHOH
HOMcneKTpocKonMH Ha HMnynbcHOM peaKTope. t'oTpa&aTenbHaRII cneKTpoc Kon HR 
AnR ~3y~eH~R OAHOMepHwx CTPYKTyP. HeHTpoHHaA HHTePOepQMeTpHA c HCnonb308a
HHeM n03HqMOHHo-~yBcT8HTenbHwx AeTeKTopoB. n~eH BapHaHT Cne KTpaMeTpa 
Heynpyr oro paCCeAH HR 04eHb XOnQAHWX HeMTpOHoa C Mcnanb30BaHMeM KpHCTanna 
~To~noronMTa 8 Ka~ecT8e MOHOXpoMaTopa . 

Pa60Ta 8wnonHeHa B na60paTopHM Hel1TpOHHoM .w3HKM OH~H. 

Coo~.eHHe O&beAHHeHBOrO KHCTHTYTa KnepHYX .~cneAO.aBKA. DYCsa 1984 

ne peBQA O.C.BHHorpa~08oH 

Pokot i I ovs k Ii Yu. N. P3-84-81 0 
Sane Possibilities of Investigation with Very Cold Neutrons 
at Pul sed Source s 

Va r ious expe r imental possibilities o f using very co ld neut rons 
(>. > 5 X) at pulsed neut ron sources are br iefly discussed . The outflow of 
cold neu tron fl ux fnom curved mirror neutron guide ~ith a relatively small 
radius of cu rvature (300 m) installed on a nonoooled moderator of IBR-2 
reactor is ca lcu lated. Possible regions of application of spectroscopy of 
ve r y cold neutrons are ind icated. In pa r ti cu lar. p~ising are qua slelastic 
sca ttering study wIth the use of correlation spectroscopy at a pulsed reac
tor. " reflect ivel! type spectroscopy for invest igat ion o f one-d lmens lonal 
st ructu res, neutron Interferometry with a position-sensitive detector. 
A variant of spectrometer of inelastic scattering o f very cold neutrons is 
proposed in which the fluorofloqopit c rystal is used as a monochromator . 

The investigation has been performed a t the Labo ratory of Neutron 
Phys ics . J INR . 
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