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SUMMARY 

As it has been shown in /1/ the simultaneous fulfillment of 
the energy and momentum ... conservation laws /Eqs {1)/ leads to the 
constraints on the initial {k ) and final {k~ neutron wavevectors, 
The geometrical picture of ~he scattering 1s shown schematically in 
Fig,· 1. Two forms of the dispersion law are considered /Eqs {3)and 
(4)/. In the case of a quadratic dispersion law. the endpoints of the 
final neutron wavevectors lie on the nearly spherical surface, 
described by the Eq. {5a), and shown in Figs 2 and 3. For some 
combination of the scattering angle, ¢ , and the "Bra.gg" angle,(} 8 , 

the scattering surface may be open {Fig. 3), when the dispersion 
law is linear in q. The depen?ence of ¢-2 (} 8 on (} 8 , at Which 
the scattering surface starts to be open is presented in Fig, 4 for the 
scattering with a phonon creation, and for different velocities of 
sound (shown above each line in m/sec),. One of the differences 
between the ·scattering on magnons and phor10ns is a different 
dependenCe Of the line width On1 for example, ¢- 2 (}8 I What iS 
'shown in .Fig. 5 (lines Nos 1 and 2 have been calCulated for 
phonons, and velocities of sound have been assumed to be 5000 and 
6000 m/sec, respectively; line No. 3 has been calculated for magnons 
with a "' 133, and a 0 "' 0,25). This fact, combined with the 
different line shape for phonons and magnons, enables us to 
distinguish the kind of the scattering, even when the magnetic field 
is not applied, 

As an example, the neutron scattering by magnons in Co-Fe{Bo/o) 
alloy is presented in Fig, 6, After the background subtraction one 
obtains the peaks of the type shown in Fig, 7. The expected positions 
of the edges of magnon and phonon peaks are also shown in 
Fig, 7 (inner and outer arrows, respectively). Experi~en~ results 
have been obtained on the :spectrometer WKSN-300 4,5/, installed 
at the IBR-30 reactor in Dubna, 

It is concluded that the diffraction. technique may be used at 
the pulsed neutron· source in the case of the sample with low 
incoherent scattering cross-section, 



B nnnnoii pa6oTe paccMaTpHnaeTCSI nH<l>paKUHOHHbiii: MeTon H3MepenHii: 

1\llli'IIOIIOB C ucnonb30B8HHeM HMnynhCHbiX UCTO'IHHKOB Heii:TpOHOB. 0CHOBHbie 
. . /1/ ' . 

ll)lllllllllll hl 3TIIX 113MepeHHH OIIHCllHbl B 1 I'Jle BbiBeneHbl <PopMynbi nnH 

JlllCCOSlllllfl neiiTpOHOB Hll Mlll'HOHllX C KBll/lp8TH'IHbiM 3llKOHOM llHCilepCHH. 
. /1 I 

3JICCh ll\e Mhi o6o6IUHM Bhi'IncneHnH, npoaeneHHhie a , na cnyqafi 

JIIIIJeiiiiOI'O aaKoua nHcnepcnn aoa6y)KJleHHii: n npencTaBnM sKcnepnMeHTanhHhie 

Jli)~IYJII>TnThl uccnenoaaHHSI pa~ceSIHHSI B crrnaae Co- Fe 
0 08 . . 

I • 3aKOH nncnepcHH 11 noaepxnocTb pacceSIHHSI · 

KaK uanecTno,npn KOrepeHTHOM pacceSIHHH neii:Tponoa coxpaHSieTCSI 

:mcprnst n UMnyn~>c: 

... .... .... 
le 1 -le0 = 2.rr r + q . 

(1) 

... ... 
3necb le

0 
H le 

1 
- aonHOBbie neKTOpbi neii:Tpona no H nocne pacceSIHHSI, 

... ... 
q -. aonHOBOii: BeKTOp B036y)KJleHHSI, T - )3eKTOp o6paTHOii: peiUeTKH, 

"! ( ~) 
7 

aaKoH nncnepcnH ( B ennnnuax 2m /fi , rne m - Mace a neii:Tpona), 

f = ± J • 

YpaBHeHHSI ( 1) OIIHCb!BlliOT B o6paTHOii: peiiieTKe IIOBepXHOCTb 1 H83biB8e

MyiO noaepxnocThiO pacceSIHHSI. B neKOTOpbiX cnyt.J:aSix, KaK, nanpHMep, no-
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Ka3aHO Ha pHC, 1, STa noBepXHOCTb MOlli9T 6b!Tb 3aMKHyToii, f1pH STOM pac

C9.1IHH9 H9HTpOHOB npOHCXO,[(HT B H9KOTOpOM HHTepBane no k O II no . r, . 
EcnH H3MepeHH.II npoH3BOll.IITC.II co cTaUilOHapHhiM peaKropoM B reo:-.reT

PHH pacce.IIHH.II Ha 38llaHHhll! yron ( pllC, 1) 1 TO Ha 3aBI!Cill\IOCTII III!T911CIIB-

HOCTH paCC9.1IHHhiX H9HTpOHOB OT k O (Hnll k-+ ) Ha6niOlla9TC.II lllllpOKI!Il 
/1/ I 

MaKCHMYM 

3anmueM ypaBH9HH.II ( 1) B non.IIpHOH CllCTeMe KOOplli!HaT ( q, {3) , 
-+ 

ITycTb HanpaaneHHe aeKTopa k1 . aallaeT uanpaaneHHe non.11puoil ocR, non~c 

Bhi6HpaeM B yane o6paTHOH pellleTKH, 06o3Ha'l9HHSI npi!B~ll9l!hl Ha pi!C, }, 

ITocne HeKOTOphiX npeo6pasoaauHii .nony'laeM o61llyJO <iJopMyny, onHChiBB~Illy~ 

C9'l9Hll9 noaepXHOCTll paCC9.1IHil.II nnOCKOCTbJO SKCnepHMeHTa! 

2 -+ 
q2sin(cf>+2f3)+2(2rrr)qcos(O +·f3)-(2rrr) sin(20 -cf>),..uu( q) sine{>. (2) 

8 8 

PaccMoTpHM cnyqafi cne.r:tyJOiliHX aayx aaKOHOB llHcnepCHH: 

-+ 
(tJ( q) =a q 2 +a 

0 
(3) 

(tJ(q) ... cq • (4) 

f1epaoe ypaBH9Hll9 THnH'IHO lln.II CnHHOBhlX BOnH B 4JeppOMal'H9TilKaX1 BTOpOe -

lln.II Mal'HOHOB B aHTH<iJeppoMal'H9TI!KaX ll <iJoHOHOB (HnH Mal'H9TO-Bii6paUHOH

HhJX Kone6aHHH) B o6nacTn ManhiX q • B o6oHx cny'la.IIX npeanonaraeM nao-

TpOnHOCTb 3aKOHa llliCnepCHH, 

KoM6HHHPY.II (3) H (2), nocne HeKOTOphiX npeo6paaoaaunil nony'laeM: 

-2rrrcos(0
8 

+ {3 )-n/(2rrr ) 2 cos2 (0
8

+,8)+ [ sin(cp +2{3)-fa·sincp ][m 0sincp +(2rrr)2 sin(20 
8

-cp)] 
q""~------------------------~----

sin ( cf>+ 2{3 .) - w sin cp 
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Ecnn a sin ¢ ·» l 1 TO Bblpa)KeHHe ( 5) MO)KHO 38UHC8Tb B BHlle 

(5a) 

.... 2 TT r 
q =----(cos(} 

0 ta ·sin'¢ 8 
- sin (} ) · 

' 8 . (5 b) 

H 

2 . 2 
'(2 TT r) [ l- £a ·sin ¢ sin (2 08 - ¢ ) ] -a a 0 sin ¢ 

a 2 sin 2¢ 
(5c) 

8TO 03HaqaeT, qTO B 6onbWHHCTBe cnyqaeB noaepXHOCTb pacceHHHH 

MO>KHO B XOpOWeM DpH6n~)l<eHHH OUHC8Tb cljlepo:li C UeHTpOM B KOHUe BeKTQ-

. ... R /1 I ( · ) 
pa q H pannycoM • B pa6oTe Bbipa)KeHHSJ, aHanornqHbie 5 

1
. 6binH 

0 

npHBelleHbl B HHOH CHCTeMe KOOPllHH8T 1 H 9TO Memano 06Hapy)KHTb 6nH30CTb 

ljlopMbl DOBepXHOCTH pacCeHHHH K cljlepHqHo:li, 

B cnyqae nuHe:liHoro aaKoHa nncnepcn n ( 4) Bbipa;:<eHHe nnSJ q HMeeT 

cnenyiOWHH BHll: 

£c-sin~-4TTTcos((} +{J}-£yl4TTTeos(O +f3}-€csin¢] 2+4(2TTT) 2sin(2 (} 
8
-¢ hin (2 f3 +.¢) 

q=------------~8~-----------=-8---------------------~-------------------
2 sin ( ¢ + 2 f3 ) (6) 

Ha Hero cnenyeT1 qTo nnSJ OTHOCHTenbHO 6onbliiHx :1 ¢ -2 (} 
8

:1 noaepx-

HOCTb pacceSJHHSI MO)KeT 6bJTb He3aMKHyTO:li 1 K8K DOK838HO Ha puc, 2 H 3, 

I'Jle np~~CTaBneHbl DOBepXHOCTH pacceHHHSI JlnH M8I'HOHOB H ljloHOHOB DpH Oil

HOM· (} 8 1 Ho pa3HhiX ¢ - 2 (} 8 . M O)KHO TaK)Ke noKaaaTb
1 

qTo nnSJ ¢ <2 (} 8. 
paccemme npOHCXOllHT C pO)KJleHHeM aneMeHTapHOI"O B036y)KJleHHH

1 
a llnH 

¢·> 2 0 8 - ·C yHnqTo)KeHHeM, 
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B cnyqae, KOI'Jla paccesmne npOHCXOJlHT OJlHOBpeMeHHO c y'laCTHeM H ,. 
Mai'HOHOI'l H !fioHOHOB, oqeHb Ba)KHO pas}lenHTb 9TH JlBa T1ma pacceSIHHSI, Ko-

. . - /2/ 
He'IH0

1 
9TO paS}leneHHe MO)KHO npOHSBeCTH C .nOMOlUblO Mat'HHTHOI'O nonS! 

0}lHaKO eCTb H llPYI'He MeTOJlbi, MO)KHO BOCnOnbSOBaTbCSI TeM <!JaKTOM1 'ITO 

npH 6onblUHX q rp- 2 (} 
8
lj noaepXHOCTb pacceSIHHSI }lnSI <!JoHOHOB. CTaHOBHTCSI He

saMKHyToil:, KaK noKaShiBaiOT Bhi'IHcneHHSI, B cnyqae pO)KJleHHSI <!JoaoaoB <!Jo-· 

HOHHaSI noBepXHOCTb pacceSJHHSI 'paSMbiKaeTCSI paHbllle ( T,e, JlnS! M9HbliiHX 

!I¢ -2 o8q ) • He)Kenn B cny'lae YHH'ITO)K9HHSI. Ha puc. 4 npeJlCTaBneaa SaBH

CHMOCTb aenH'IHHbl 2 (}
8

- rp 1 npH KOTOpOil: <lJOHOHHaSI noaepXHOCTb pacCeSIHHSI 

B cny'lae pO)KJl9HHSI paSMbiKaeTcst, oT (} 
8 

• KpHBbie, npeJlCTaaneHHbie aa 

pHC, 4, Bbl'IHCneHhl npH HeCKOnbKHX SHa'leHHSIX CKOpOCTH SByKa (CKOpOCTb 

SByKa nponopUHOHanbHa BenH'IHHe "c" B ypaBH9HHH (4)), nnSI Ka)KJlOI'O HS 

9THX SHa'leHHil: noaepXHOCTb pacceSIHHSI ·paSOMKHyTa Bblllle COOTBeTCTBYIOlUeil: 

KpHBOil: H SaMKHyTa· - HH)K9 ee, 8hi'IHCneHHSI npOB9Jl9Hbl }lnSI TpeX CKOpOCTefi 

sayKa: 4000, 5000 H 6000 M/CeK, BHJlHO, 'ITO noaepxaocTb paSMbiKaeTCSI 

TeM paHblll9
1 

'leM M9Hbllle CKOpOCTb SByKa H (} 8 , noJl06HaSI CHTYaUHSI 
. ' . ' /3/ 

HMeeT M9CTO JlnSI KOHB9HUHOHanbHOfi JlH<!JpaKUHOHHOfi TeXHHKH , ,KOI'Jla <!Jo-

HOHHaSI noaepXHOCTb paCC9SIHHSI SaMKHyTa 1 paS}lenHTb pac,ceSIHHe Ha Mai'HO

HaX H <!Joaoaax MO)KHO no xapaKTepy HSMeaeimst mupHHhi nnKa npn usMeHeHHii 

(rp-20
8

·) H (}
8

' , llJnpHHa nHKa }lnSI <!JoHOHOB pacTeT 6biCTpee, '19M }lnSI Mai'-

HOHOB~ 3TO noKaSaHO Ha pHC, 5, 

Hy)KHO TaK)K9 OTMeTHTb 1 'ITO HHTeHCHBHOCTb <!JoHOHHOI'O pacceSJHHSI 

CHnbHO SaBHCHT OT BSaHMHOH opueaTaUHH BeKTOpa pacceSIHHSI H BeKTOpa no

nSipHSaUHH <!Joaoaa. Yrnhi Me)KJlY BeKTopaMH paccestHHSI H aeKTopaMH nonst

pnsaunu <!JoHOHOB
1 

KOHUbl BOnHOBbiX BeKTOpOB KOTOpbiX ne)KaT Ha noaepXHOCTH 
' • ' ' • ~ ' - ,. I ; • ' 1_ 

pacceSJHHSI1 MeHSIIOTCSI OT 0 JlO 2TT , HeTpyllHO saMeTHTb, 'ITO JlnSI aeKo-

TOpbiX oTHOCHTenbHO 6onbliiHX o6nacTeil: noaepXHOC::'J:'JI pacceSIHHSI 9TH yrnhi 

6nnSKH K TT I 2 ann 3TT I 2 . B cnyqae TOnbKO OJlHOfi <!Joaoaaofi aeTBH HHTeH-- . ' 

CHBHOCTb H9HTpOHOB1 pacCeSIHHhlX Ha <!JoHOHaX HS 9THX o6nacTefi noBepXHOCTH 

pacceSIHHSI, ~H'ITO)KHO Mana (oHa nponopunoaanbaa KBa~paTy KocHayca yrna 

Me)KJly B9KTOpOM pacceSIHHSI. H BeKTOpOM nonstpHS~UHH <!JoHOHa), 

·e 



Mo>I<Ho· TaK:lKe noKaaaTJ::; , 'iTO speMH nponeTa Heil.TpoHos, pacceHHHhiX 

TOnbKO Ha npononbHhlX ~OHOH8X H3 9THX o6nacTeil. nosepXHOCTH paCCeHHHH, 

COOTBeTCTByeT cepenHH9,M8KCHMYM8 HHT9HCHBHOCTH 1 Ha6nronaeMoro B 38BH

CHMOCTH OT speMeHH nponeTa, , 

8TO o6CTOHTenbCTBO non*HO npHB9CTH K WHpOKOMY H rny6oKOMy nposa-

ny B llHKe ~OHOHHOrO pacceHHHH, 

II • 8KcnepHMeHT 

C 'uenbro nposepKH. HeKoTophiX H3 npHseneHHhiX paccy*neHHil. nponena

Hhi H3MepeHHH pacceHHHH Heil.TpoHoB Ha cnHHOBhiX sonHax B cnnase. Co- Fe0 •08 . 

YlsMepeHHH nposenEHhi Ha peaKTope HEP-30 B .lly6He co cneKTpoMeT- · 

poM BKCH-300/ 
41

• 

nepen o6pa3UOM He 6bJnO KOnnHM8TOpOB1 9~~eKTHBH8H nosepXHOCTb 

38MennHTenH CO CTOpOHbl o6pa3U8 COCTaBnSina 855 CM
2

, PacCTOHHHR 3aMen

nHTenb-o6pa3eU H o6pa3eU-C"i9T"iHK paBHHnHCb 12,99 M H 2,08 M COOTBeT

CTBeHHO, Me*nY o6pasuoM H C"ieT"iHKOM 6bm noMeweH 25-MHHyTHbiil. conne

poBCKHil. KOnnHM8TOp, 

Jlng cnnasa Co- Fe O"ieHb seliHKH ce"ieHHH HeKorepeHTHoro pacceHHHH 

H 38XBaTa
1 

'iTO CHnbHO 38TpynHH9T H3MepeHHH C aHanH30M 9HeprHH pac-
ffl/ . . .. · . 

CeHHHbiX Heil.TpOHOB o. noaTOMY ny"iwe BCero H3y"iaTb ero nH~paKUHOHHbi-

MH MeTonaMH, nocKonbKY OHH o6nanaroT 6onbweil. cseTOCHnoil. no cpailHeHHro 

c MeTonoM Tpexocesoro cneKTpoMeTpa. 

Haw o6paseu HMen ~opMy napannenenHnena c pasMepaMH 30x30x3 MM 

s IlanpaaneHHH oceil. .< 1001:> • · 

Hs-sa nnoxoro Ka"ieCTBa· MOHOKpHCTanna B H3MepeHHHX npH ManbiX se

liH"iHHax !I cp - 2 (J ~I Ha Heynpyroe pacceHHHe HaKnanhxsanocb ynpyroe 6par

roscKoe pacceHHHe oT ManbiX MOSaH"iHhiX 6noKos, 
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Ha puc. 6 npet:tcTasneHbi peaynbTaThi, nony'leHHhie t:tnst y!"'nos 2 8
8 

= 
0 0 0 

33,95 , cp- 2 (} 8 = ~.1 H ¢-2 08 = - 8,62 • llpsti\Iast, o6oaHa'leHHast T
8

, 

noKa3biBaeT nonmKellue 6p9I"'I"'OBCKOI"'O nuKa Ha speMeHHoii IIIKane.· B o6oux 

CliY'lBSJX BpeMSJ H3MepeHHH 6blliO OKOliO 20 'l8COB, 

DnSJ nonO)KHTenbllbiX OTKnoHeHHii ¢ - 2 (} 
8 

nMeer Mecro paccemme c 

0 
YHH'lTOI!(eHneM Mai"'HOHOB, a t:tnSJ ¢-2 (} 8 = -8,62 paccemme nponcxo-

t:tHT C p01!(t:\9HII9M M81"'HOHOB, To, 'ITO H86liiOt:tael\lbi9 IIHKH COOT09TCTBYIOT 

p8CC9SJHHIO Ha M8I"'IIOH8X, a He Ha ljJOHOHaX, MO)KIIQ 060CHOB8Tb C ilOMOIIIb!O 

Cllet:tyiOIIIHX paccy)KJ:t911HH, 

C "" .., . 161 C F . · Ol"'ll8CIIO v, '+'PUKKee CKOpOCTU 3ByKa B cnnaoe, 0- e t:lliSI IIpO-

t:\OllbHOH H nonepe'lHbiX B9TB9H paBHbl COOTB9TCT09HHO 6000, 3800 II 

2400 MiceK. HeTpyt:tHO noKa3aTb, 'ITO TOllbKO nepBaSJ ua nux B ycnoBustx 

11811181"'0 9KCnepUM9HT8 M0>1(9T t:t8Tb 381\!KHYTYIO no'sepXIIOCTb paccestiiiiSJ, 3Ta 

nosepXHOCTb OKa3hiBaeTCSJ aaMKHyToi'I TOllbKO t:tnst paccestHIISJ c ymt'lTQ)I\eHUeM 

~JOHOHa, llO'lTH onHH8KOBb!8 UHTeHCIIBHOCTH, ilOlly'lellllbie t:tliSJ t:IBYX npOTIIOO

ilOliO)KIIbiX OTKliOH911HH ( cp -2 (}8 ) 1 ilpiiBOt:\SIT K BblBOt:ty 0 TOM, 'ITO pacceSJHU

eM Ha ljloHOHaX MO)KIIO npeHe6pe'lb. OTO il0t:\TB9p)KJ:t810T U t:tpy!"'He 9KCnepu-

/6/ 
M911Tbl 

KpoMe TOI"'O, Bun ljloHoHHOI"'O nuKa non)KeH 6biTb cosceM t:tpyi"'HM, 'leM 

y H861IIOJ:t89MOI"'O,II3-38 H81IH'IHSJ il01ISJpU38UHOIIHOI"'O MIIO)KHT91ISJ B Ce'leHHH 

pacceSJHHSJ Ha ljloHoHax, 0 '19M y)Ke I"'OBOpUliOCb B KOHUe npellblt:IYlll9H 'laC-

TH, 

lluK, nony'leHHbiii nocne Bhi"'UTaHHSJ ljloHa, npencTasneH Ha puc. 7. 

CTpenKaMH Ha pucyHKe OTMe'leHhi pacc'luTaHHbie nono)KeHUSJ Kpaea Ma!"'HOHO~ 

1101"'0 U ljJOHOHIIOI"'O ilUKOB (BHyTpeiiHHe U BH911li!Ue CTpeliKH COOTB9TCTB8HHO). 

KaK cnenyeT ua puc. 7, sKcnepuMeHTanhHaSJ IIIUpuHa nuKa co!"'nacyeTcst 

B npenenax o111u6KH sKcnepuMeHTa c peaynbTaTaMH Bbi'lncnenuii, npoaenen

/6/ 
Hb!X Ha OCHOB8HHII pa60Tbl 
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rpaHifUbl m!Ka onpettenSIIOTCSI C HeKOTOpoii OW!i6Koii, CBSI38HHOH '18CTH'I:

HO C Cllnb!IO H3Me!ISIIOWHMCSI <flo HOM llOll llliKOM ( CM, p!iC, 6), 3TOT <fJoH 

, OTp8>1<8eT 1\!BKCBennOBCKOe pacnpeaeneHHe HeiiTpOHOB B nepBH'IHOM lly'IKe, 

H3MeHeHHOe HeKOI"'epeHTHblM pacceSIHiieM 1i llOI"'nomeaueM, llpH HCilOnb30Ba

lllill craul!oHapHoil reXHIIKH TaKOI"'O 6onhwo!"'o H3MeHeHHSI ¢oaa aer. B H3Me-

pe11USIX C rP llOCTOSIIIIlbl:'>!0 k O nepeMeHHblM OTp8}1(8IOlllaSI CllOC06HOCTb MO-

HOXpOl\!8TOpa pacrer ttnSI 6onhruux ttnHH aona aeiirpoaoa, u noaroMy cneKTp 

aeiirpoHoa, rrattaiOllli!X aa o6pa3eU, I!Meer 6onee paaHoMepaoe pacnpettene

HI!e 110 ttni!HBJ\1 BOnH, 8 KOHBeHUHanhHOM llH<fJpaKUHOIIHOM MeTOAe ( k O -

llOCTOSIIIHOe, rP -nepeMeHHOe) ll8ll8101IIHH llY'IOK MOHOXpOMaTH'IeH, ll09TOMy 

rrpo6neMhi H3MeHeHHSI ¢oaa aoo6me He B03HHKaer. 

113 BCe!"'O CKa3aiiHOI"'O BbiWe CnettyeT, 'ITO HaW MeTOll MO}I(HO llpliMeH.IITb 

l"'nBBflbll\! o6pa30M ttnSI HCCnettOBaHHH Mal"'HOHOB B MaTepuanax C ManbiM Ce'le

Hiie·M HeKOI"'epeHTHOI"'O pacCeSIHHSI, OllllBKO tla}l(e KOI"'lla 9TO Ce'leHHe BenHKO, 

HaW MeTOll BCe }l(e ll03BOnSieT H3Bne'lb H3 9KCilepHMeHTa napaMeTpbl, BXOll.II

u{He B Bblpa}l(eHHSI ( 3) linii ( 4) lllfCilOpC!ili Ma!"'HOHOB, 

KpoMe TOI"'o, B cny'lae uccnettoBaHHSI H3MeaeHHSI napaMerpoa, BXOll.II-

mux l3 (3) HnH ( 4) 0 llOll Bn:tSIHHeM BHeWHHX noneii ( Ha~pHMep, BbiCOKo-

, I"'O naaneHHSI unH Ma!"'HHTHOI"'o non.11) OH o6nattaer pSIJlOM npeHMymecra H3-3a 

llOCTOSIHHOll I"'eOMeTplil! pacceSIHH.II, 3TOT MeTOll MO}I(eT OKa3aTbC.II O'leHb 

ytto6HbiM a aKcnepuMeHrax c HMnynhCHbiMH non.IIMH. 

Aaropbi Bbipa}l(aiOT cao10 6nal"'ottapaocrh ttp-y K. MHKKe 3a uarepec

Hhte JlHCKyCC!ili H ueHirble 'COBeTbl, A. l.JaiiKOBCKOMy H K. no6}1(HflbCKOH 3a 

llOMOlllb B llpOBetteHHH 9KCilepHMeHTa, 
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PyKonHcb nocTynHna B H3JlaTenbCKHti OTJlen 

21 HIOnH 1871 I"OJla, 
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PHC, 1. reoMeTpHSI pacceSIHHSI. noaepXHOCTb pacceSIHHSI npencTaaneaa cxe
MaTH"'eCKH, 

11 



9&=-£5· 
~ ·Jt' 

PHC. 2. noaepXHOCTH pacceSIHHSI ttnSI Mai'HOHOB (1) H $OHOHOB (2). paCC'IH..: 

Tl:JHHbie ttnSI () 8 = 15° H cp = 34°, llapaMeTph! 38KOHa llHCnepCHH Mai'HOHOB 

a =· 133, · a·
0 

= 0,25. CKopocTh sayKa 5000 MiceK. 
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Puc. 3. IToBepxHocTn pacceRHRR ang MarHOHOB (1) n $oHoHoB (2),. paccqn
TaHHhie ang 0 8 = 15° n ¢ = 28°. OcTanhHhie napaMeTphi TaKne )1{9 1 KaK 
ll Ha pnc.2, tPOHOHHast llOBepXHOCTb pa30MKHyTa, 
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Puc, 5. 3aBHCHMOCTH wupHHhi nuKoB tJ.T ( B MHKpoceKyHJ:tax) or ¢- 2 08 
J:tnH t!JoHOHOB ( nHHHH 1 If 2; cKopocTn: 3ByKa 5000 n · 6000 Ml ceK cooTaeT
CTBeHHo) · u J:tnH MarHOHOB (nullliH 3;- a = 133, a

0 
=0,25). 
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Pnc. 6. HuTeucnaHoCTb ueii:Tpouoa, pacceSIHHhrx cnnaaoM Co-Fe , B saancn
MOCTH oT apeMeHn nponeTa. Ha ocn a6cuncc noKasau HoMep KaHana auann
saTopa no apeMean nponeTa. Wnpulia KaHana - 16 MKCeK. BpeMSI USMepe
HliSI o6osaaqeao qepes t 

ZJ Co-Fe 

•• 

Z.IO 300 32,0 

296=33.~5° 
'f-29a= 8. f 0 

•• 
31f0 

• • • 
• • ••• • 

~'O 
Puc. 7. MaruoHHhlii: nuK nocne BhrquTaHHSI lfloua (eM. puc. 6). BuyTpeuHue 

U BH9WHUe CTpenKU 'noKa3biBEllOT O:lKUJlaeMbie nonO:lKeHUSI KpaeB Mar!IOHHH0-
ro 1:1 lPOHOHHoro nUKOB (no <llpliKKee /6/) COOTBeTCTBeHHO, 

16 


