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B c y m ec T o Y JOlllelt nllTepBT y pe W "I P O KO p8C nr·OcTpaH ewl MHeflHe, '! T O K 03q,<!>H

y - KSBwrOB onpellenh '~ TcSI TB K ~(eJ K8K II B onTIIKC, 

11 ,2 ,31 
nOKB3BT8ne M npenOMlIe H"ISI n • CqaTae T CH, Han p UMep, npH 3epKallbHOM 

n 1
R I

I , (1)
n + 1 

'T.e. 38 B U '::HT TOllbKO OT n BMITnUTYJlbl ynpyroro KorepeHTHoro pClcce-

SI HI!!! I3nepeJl ! (0). 

C Ilpy roii CTOPOHhl, q,H3I1qeC KH Sle HO , 'ITO BonHa HefiTpOHOB y -KB8 I1Toe). 

3 epKBnbllO OTpall<eHllaSl OT nnOC K OH rpBHHU bl Be rneC TBB, HBliSleTCSI KOrepeftTHOIi cynep

n03HUHe'ii BOllH, pacceHHHblX HllpaMH n HanpaBTTeHHH O'IlPBlK8UIISI (J. Cnl~nOBnTell b llO, 

K03<!>qmuHeHT OTpBlKeHHSI R 1l0lllKeH 3 BS"ICeTb O T B MnllHTYll h l ynpyl' oro KorepeHT-

Horo pscceSlHIJ>I Ha Hllpe B YKB3BIIHOM HanpaBneHIIH, 'I.e . OT f (0), B He OT f(O). 

YlMeHHo C 3TUM 06C TOSlT ( '!lbCTBOM CBH3SHO pa3llllqHe y rnoBoA 3BI3 11 CHMOC Tl! K03<j$H

UHeHTB OTpalKe HHSI IlnSi C BeTB pa3Hoii nonSlpH3BURH Itllli IlllSl CBeTB U HeATpoHoB. · B 

qBCTHOCTH, np"M8HliMOCTb JlllSl cBeTB Bblp B1K8 HHSI (1) BblT8KBeT npocTO H3 Toro, 

'ITO AllSi AHnOflblloro PBCC8S1HHSI BMnflHTYAhl pBcceSlHH>! Bnepell II H83 8A OAHH8KOBhl, 

B 01'Aaqer, BTOMOS MOlKIIO npeHe6peQb; BblpB)!{eHHe (I) cnpBBeAllHBO H AflSl oqeHb 

Mea.nCHHblX lIellTpOHOS, nocKonbKY An>! S ' - sonH BMnflHTYJlhl pBcceSlHHSI snepeA H 

HB3BJl TBKlKe OJlHHBKOBbl. Cllea.yeT OTMeTHTb, 'ITO 3aBHcHMOCTb aMnnwrYAbl f (0), 

B, cneAOBaTellbHO, H K03ql!jmulieHT8 OTpalK8HH>! R OT yrllB OJ onpellen>!eTcSl. 
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Boo6me rOBOp", IlByMs! !j>aKTOPIl,vUI. B0-nepBblX, yrnoBoii 38B"CIIMOCTblO BMnnHTynbl 

f ,cymeCTllYlOmeii npH pSC CeSlHHIi na)Ke Ha lKeCTJ<.O 3BKpenneHHOM ueHTpe. TaK, 

ecnH 6bl Slnpa 6bl!lH )KeCTKO 3aKpenneHbl, TO .popMynbI <i>peHenH 6blnH 6bl cnp8Ben

nHBbl Ii nnH Y -KBBHTOB, IiClJblTblBSJOmliX nllIJOnbHOe pacceSlHlle. Ecnll )Ke, HanpH-

Mep, HMeeT MeCTO KBBllpynonbHoe pacceS!Hlle, IlnSl KOToporo yrnoB8H 38BliCIIMOCTb 

8MnnllTYllbi f «(j) IiMeeT Ilpyroli BIIIl, TO .popMynbl <i>peHenS! CTI.lHOBHTCH l!enplIMeHII

MbIMII. H BO-BTOPbIX, STa 38BIICHMOCTb onpellenSleTCSI aHH30Tponileil pacceHHHSI, 

D03HIIKalOmeH npH Y'-leTe Kone6aHHH Slllep B cpelle H onpenenHeMOH ¢aKTopOM ne6aH

:/onnepn. 

PaCCMOTpHM, H8npliMep, SlBneHlie npenoMnsHIiSI H OTpa)l{eHHH HB nnocKoii rpa

~Hue BemecTBB, COCTOHmero H3 pacceHBaTeneA, Kone6nJOmHxcSI HeaaBHCHMO Ilpyr 

OT Ilpyra OKono HeKOTophlX aaKpenneHHhlX nonO)l{eHllli p8DHOBeCHSI. npennOnO)l{HM, 

Ilanee, '-ITO Bce ocunnnSlTopbl HaxonSlTCSI B O{.lHOM II ~'OM )l{e COCTOS!HHH, HanpnMep, 

B OCHOBIIOM (BonHOS3S1 .pYHKUHSI COCTOSlHIIH ¢ 0 «( 1 ) , (I - Benll'-lHHB OTKnOHeHIIH 

-ro ueHTp8 OT nOnO)l{eHIIS! paBHOBeCIISI, Ha,XOIlSlmerocSi B TO'-lKe iii ), EYlleM 

X 
TaK)I{e C'-IHTaTb, '-ITO npHMeHIIMS TeopHSI B03MymeHItA /. Torlls ypaBHeHlte WpemiH

repa, OnltCblBaJOmee TonbKO ynpyToe pscceSlHlIe, ItMeeT Bltll 

~ -. 2 3 ...2 2m , .. 
l~. +k - --:£ (fW(r 1]1 () I cf> (~) I d ~) I IjJ (r , 1/ •••• 1/ N )=0, ( 2) ,,2 o 

.. .. .. ..,. 
rile r - KoopnllHaTa nB{.laJOmeil '1aCTIiUbl, k ee BonHOBoe '-Incno, W(r -I]I-Q-no.. 
TeHU~lan B3allMonellcTBIISI '-IaCTIIUbl C paccellOBTeneM, pacnOnO)l{eHHblM B TO'-lKe ~ +(.

I 

nYCTb nOnO)l{eHHSI paBHOBeCIISI OCUllnnSlTopOB xaOTH'reCKII C paBHOMepHoli nnOT-

HOCTbJO P pscnpeneJleHbl B nonynpocTpaHCTBe ." z >' 0. 

YpaBHeHlle nn>! KorepeHTHOH DonHbl <IjJ(;) >' nonY'-IaeTCSI nYTeM ycpenHeHHH 

(2) no KoopnnHaTaM '-ITO CBOIlHTCSI B HamHX ycno BIISlX K HHTerpHpOBam11O"'1 ' 
no 1/ I B 06be M e ,aaHHMaeMOM cpelloH. B pe3ynbTaTe nonY'-IaeM 

2 2mp
! ,~ + k V(z)l <1/1('--»=0, ( 3)

h 2 

xl
}jccnenoBflHH8 OTpalKeHHSI B npOll3Bon bllO M cnY'-Iae MOlKHO npOBeCTH, eenH 

Bocnonb30BaTbCSI pe3YJlbTBTBMH o6mero paCCMOTpe B HSI np06 n'7!:frl 3¢.peKTHBHoro nOTeH-

Uliana, llellCTBYlOmero Ha '-IaCTIIUY B cpelle (CM.H a npHMep, ). 
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8 

.. .. "t-. 2 8 3 
rile Bemt4HHB V (z) = f ~W (r - '1 _ . () I ¢ 0 (\;)1 d (d '1 He 3BBHC IIT 0 1' KOOPIlHHBT 

11 z 0 


X II Y B cuny OAHOPOAHOCTH cpe!p" no 3 T1IM KOOpIlHHBTBM. 


PBCCMOTPHM ypBBHeHHe (3) Ilnfl 3HB 4BHHA KOOPAlIHBThl z rrOnO>Kl1T enbHTJI X 

II MHoro 60nbUlHX 8MnmlTY/lbi KOn~~B HnI';j PBCC:,IIBBTeJIeii a ('I B CTI!UB /lB Ii>Ke T C51 

8
B rny611 He BeI1[e CTBu). Ben1l41111B ffIJW(r'-- ; -OI¢o(OI2d (ld'1 xd'1 y npH ABHHOM 

-00 
3HU4eHIIH KOO P/l HHH TW Z K BK .pYHKUllfl '1 OTnH'-IIIB 01' Hynfl TonbKO B cnoe 1'011

illJlHbi nopflAKa a. n0 3 TOMY /lnfl YKa3aHH biX Z npellel1bl 11HTerp " poB8 HIHI no '1 [0,00) 
.. .. .. iI 8 3 • 

MOlKHO 38MeHHTb H8 [ -00, 00), T.e. V(z)=f(W(r -'1-,nl ¢ (0 I d (d 11 
o 

TaK KaK B 60PHOBCKO M npH6nlllKeHIIH 6MflI1IlTYA3 pBccefl HIISl f (1 ' - k) H3 HeKO

()TOPblU yron CBHa8Ha C rrOTeH'lH8J10M B3BIIMO/leiiC ·TBllfl Bhlp6lKeHHeM BH/la.. .. .. 
-I(k '-k) r 

mf(k '-k )E _ r e W(; _e)I¢«()!l d 3 rd 8f;, (4 )
0

2 rrh 2 

2 rrh 2 

TO B rny6HHe BeweCTBB V(z)~- _ .............-- f ( 0). TaKIIM 06pU30M, B aTOM cnY4ae 

m 

ypaBHeHHe (3) onlICbIBaeT 4aCTIIIlY, IlBlIlKYWYIOC>l B cpelle C nOK33BTeaeM n penOMneHKSl 

HCHO, 'ITO /llIfl Z <0 H l'zl»8, ypBBHeHHe (3) OnIICbl8Ber 46CTHlIY, /l8HlKyW)'IOCSl 

BBKYYMe. 

T6KHM 06PB30M, paCCMOTpeHHe npenOMneHH.H H OTpalKeHHIl HB rpBHHue 8eweCTBB 

C8enOCb K HCCne/lOBBHHIO npenOMneRHSl H OTpBlKeRHfl HB nepeXOAHOM cnoe, CTeneRb 

pa3MB3aHHOCTH KOToporo onpeaenlleTCfl aMnnHTYAoA Kone5aHHA pBcceHBBTeneii. 

B PBCC:vfOTpeHHOM 8bIwe npllMepe Mbl C 4HT8ml, 41'0 nonOlKeHHS! pBBHOBeCHIl OC-

UHnnllTopOB pB8HOMepHO . pBCnpe/leneHhl /lDlKe 85nH3H nOBepXHOC TU. Unfl peBnbHhlX 

BOll]eCTB 3 1'0, O'le8UIlHO, He T a K. LlalKe HB .pH31I'leCKI! 4HCTOA rp8HllUe Iw eanbHoro 

KpU CTann8 8 3ElliMOa eHCT8l!e Me >-' IlY nepBbl MH IlBYMIl-TpeMfl npurp8HU4HbIMl! cnOflMH 

xl 
Hilep 6YAeT OTnll'laTbCSl OT T8KOBoro B rny51!He K p HCT8nn 8 • 31'0 npnBO/lUT K n8nb

HeAw 8 MY B03pac-r8HHIO P83MB38HHOCTH r p aHHUbl AO pB3MepoB TlOpHIlKB oaHoro-,tl Byx 

xxi 
M elKaTOMHbiX p acc T o;l Hu tl 

xl / 5 ,61
B p850Tax no pe30H8HCHOMY rIO rnOUleH .IIO y -KBaH1'OB B 3.p.pe KT e Mec 

c5ay3pa 6bIno nOKa3aHO, '11'0 n08epxHocTH hie Ililpa ne l"ICTBHTenbHO 06n8 n81OT q,a KTopoM 

Lle6811-Yonnepa He TaKIIM. KaK /lnll Illlep, pacnonOlKeflHblX B rily6uHe B rJl y61lHe KpU CTailn8. 

X l eM. n pllMe'laHHe Ha CTp. 4. 3t.pe\THBI!l>Ii·j 3noTe lluHan VIz) B 3TOM cnY<Iae 

MOlKHO 3BnucaTb B BII/le V(z)= -l-ffW(r-'1)p(I1)d 1/, r ile BenU 4 1G a p( in eCTb 

nnOTHOCTb H llep B TO 'lKe ij, P .E. Cpe/lHSlfI nnOTHOCTb B I'ny6 Hfle BellleCT8a. 



Kuo H3 8e 1:' T110, K03il!<!lHUH eHT OT pa )l(elHHI CYUleCTBeHHO aaBIICII T OT COOTIIOlllelllll1 

OT n B C KOnb)l( 8 IlHS] q aCTHU. TaK. Hallpv.MGp , nnS] yrnoB C KOilblK 8 HIHl, 

npH KOTOPbl k 2» 4ITp f( O) k - K OMIT HeHTa e onHOAoro seK Tops q aCTH
• 

Ubi no OCH z ), nOlIy qSeM 11 3 (3) cnenYlmuee Sblpa)l(eHI:J a:1I1 K03<!><!>HlllleHTa 

OTpS)f(eHlHI 

f ( k k ) I 2 

k ." 

pacceHHlIH Ha u eHT p e , lTOnO)l(eHlIe paSflo eeCIiH KOToporo ne>lillT D lTnOCKf)CTIi z =0. 

Hcnonb 3Y 51 COOTHOUleHHe (4), Bblp8lKellHe (5) nllH Ko3<jJ<jJHUHeIlTs OTp8lKelllHI 

MO)l(HO OKOfl ~aTenbHO npenC TO SHTb S SHne .. .. 
-2WCI<'-k) 

rne BonHosoi1: seKTOp OTP >KeHHOii BonHbl; f (k ' - k ) - aMnnHTvna 

4ITp .. , .. ,~ 
l' .. ~ (k - k)1 - K03il!¢lllllleHT OTp B iKe llll H OT c pen b l c )I(eCTKO a SKpen
\ II'- k l' ... ~ .. m _ t(~ I_~ ): a 

neHHblM.U Hn p B;..m ; f o(k - k ) .. - ----feW (; ) d r -BMnn ll
2 a h' 

Tyna pB;:e:HIIH HB ~ec:~c 3BKpe n neHHOM ueJiTpe; 

- .. ( k - i< ) -I ( k '-It) e .. 
e =[e !q, (~i 2ds~ 

o - ¢aKTcp ileGBH-Yollnepa. KaK SlInllM. 

yrnoBsSI aBBIIC.IIMOCTb nellcTBHTenbHo o rrpenenHeTCH n YMH <jlaKTpaMH: aHHao·rpoIlHeu 

pSCCe5lHHH, CBSIaSHHoli C BHYTpeHHHHMU xapaKTepHcTIfKSMIl pac ceHsaTenSl (naeTC!! 

f o(k' - k) ) H aHH30TpoIlH e ll, BoallHKBIOlUeA B c nenCTBHe Kone6sRlIfi paccellBsTeneA. 

EcnH IlnHHa BGnRbl MHoro 60nbwe pflUHyca nOTeHUllana B3aRMoneAcTBHI! (TonbKo 

STaT cnyqa(l 1I npenCTaB1HleT aliI! Hac I1HTe pec), TO nnl! HeATpOHOB 

fIS1U1eTC5I KOHCT8HTOil If OTnKqlie y rnoBoii aaBIICIlMOCTH R aT cnyqall ;KeCTKO 38

KpenneHHblX Hnep onpenenSleTCII <jlaKTopoM ile6all-Yonnepa . ECilH lKe nnKHa BOnHbl 

nanalOU(ero I:IsnyqeHKH MHoro 60nblUe aMnm'lTynbl Kone6sHRA >'Inep (MHoro 60nbUJe 

paaMepOB pa3MbiTOCTK rpSHUUbl), TO A.'l;t{e npH OTpSlKeRKH Ra3an <!>aKTOP ile6all-Yon

nepa paseK eUHHKue H cnpasennHBo COOTHOlUeHHe (I). TSKKM o6pa30M, AnI! nnKH 

BonK, cpaBRHMblX C pa3MepaMK nepexonHoA 06nacTH (CKTyaUHSl, RMeIOlIlaSi MeCTO 

nnl! TennOBblX HeATpOHOB H Y -KBaHTOB), Ko*l>HUHeHT OTpa)l(eKHR R 3SBHCHT 

OT BRna 3TOA 06nacTH, OI!penenHeMOH nHHSMKKOA Hnep. n03TOMY, HanpKMep, OTpa
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)KeHMe y -KBBHTOB, HCnblTblBBIOLUHX IlMflOllbHOe pacceflHne, He o n HCblBB e TCH CPOPMY 

llBMn ¢peHe llA. YpBBHeHMfI, onpellenglOWMe aepKBllbHoe O T pB )KBHM e ~BCTnu npn HB 

llH~MH pBaMBaBHHoA rpBHHUhl, CO BnaaalOT ~O <popMe C ypB BHeHnRMH, BoaHnKalOLUHMH 

/71 
npn npOXO)KlleHMH CBeTB qepsa onTH~eCKH H eoaHopOllHYIO cpeay 

3BMeTHM B aa KlllO~eHHe, ~ TO HapHny C nOHBneHHeM nepexonHoro c nOH nBH

)KeH lle Hllep npIIBOIlMT K Boa HMKHOBeHHIO .pnYKTyaUMA nOBepXHOCT n BeLUeCTBB, KOTO

0, /8/
pBH CTBHOBHTCH lll epOXOBBTO H~ Tau lK9 Ka K H 11,,51 c aeT a ,He l1 TpoHbl l! y -Kl3aH -

Tbl, KpOMe a e pKBllbHoro OTpa)f(eHIH1, rl c n blTbl BBIOT pBcceRHIIE HB TBKII X M OlleKy nHp-

IiblX wepOXOBi.l TOCTHX nOBepXHOCTII. 

BblpalKBlC ["'flYOOKY IO 611aro napHOCTb M.I1. nonrOpeUKOMY, IIpHB1le Klll eMY BH ITh! HHe 

BBTOpB K 06CYlK.QBeMoMy Bonpocy, a U e HHbJe 06CY)f(neHllS1 . B TB K)Ke B.J1.J1 IOI'iOlllHUY 

3a nOlle3 Hoe 06CY)KneHHe. 
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HaD8TenbCltHA oTnen 061lenKKeHBOrO HKCTMTYTa R.QeOHbIX MCCne.cOeBHXA 

3U83 78 46 . . Tapa", 4 .')3 . 0 ,4 y~.-H3". n. 
P CrVll{Tup BJ·' . Cn fJ(I((U tH3 ~ t . D CI";: .:I » rH 18rl"i I· . 



E a p bIlIleSCKHlI B.r. P4-3614 

3epKanhHoe OTpll>KeHHe HeilTpOHoB H y -l(BaHTOS 

B pa60Te o6pamaeTCSI B HIIMaHne Ha T O , 'ITO K091jKj;HU HeHT aepKanhHOrO 

y -KBaHTOB (HeIlTpOHOB) He onpellenSleTCSI nOKllaa TeneM npenOM

neHHSI. 3 aSHCHMOG:Tb K091jKj;1lUHeHTa OTpa>KeHIISI OT yrna TeCHO CBSlaaHa C yrno-

Boil 3a BlICHMOCTbIO aMnnlITYilbI pacceSiHIISI Ha meCTKO aaKpenneHHOM ueUTpe II 

CYlllecTByIOlIle ~i Ha rpaHHu e Be U[eC TBa nepexollHol\ 06naCTbIO. Lln Si Y -KBa HTOB 

9TO, B '18CTHOCTII, nplIBOlllIT K TOMY, 'ITO aepK a nbHoe OTp8meHfle IIX <jl0PMY

nbJ <P p e HenSi He Om!CbIB8IOT. 

npenpKXT 06~enHKeRHOrO KSCTHTYTA ~epB~X HCCnenOBaHHI • 

.nY«SIIA, 1967. 

Baryshevsky V.G. P4-J614 

Mirror Reflection of Neutro ns and }' - quanta 

Attention is paid to the ' fact that the mirror reflection coefficient of' 

, - quanta ( neutrons) is not determined by the index of reiraction. The depen

d ence of the reflection coefficient on the angle is closely connected 

w ith the angular depend ence of the sca ttering amplitude in a rig:dly 

fixed centre a nd with the transition r egion existing on the matter 

boundary. As to Y - quanta, this fa ct, in particular, leads to that the 

Frenel formulae do not describe their mirror reflection. 

Prept"int. Joint institute for Nuclear Research. 
Dubna, 1967. 


