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i. Ibae~THO JI~eHll:e' ca_Mo<PoKympoa~:H· .1a3epHor? M3JIJ:'IeHHJI [1, 2,. :3], Heo6xo,lln

Moe yCJIOBH!'!'Ko:oporoeCTh.Y~!e~hf!H!HHe CKOpOCTII BOJ!Hhl B cpe,11e C:pOC'!'OM KBa,llpaTa 
aMTIJIMTY Abl·,. KOr ,lla pacnpocTpaHemre.- Jia.3epHoro JJy'Ia B cpe,lle· onMChlBaeTCJI He.n!Ht;H-7 

-HhiM ypaBH.eHiuiM 1,nonepe'Iaoii: ,llncp<Py:niu [4,- 5'], iicc'.ne~oBaHH~n .. r ·B [6]. ITo aHa.16~nn 
. c -:nuM JIB.JieHneM: ·a. [7; 8]' 6hrJJo BhrcKa:laH<) ·yTBepn<;~~eHne o ao3Mon<l!ocnr caMo<PoKycn-

p~aKn ny'IKOB ~Toporo '3ayKa npn, Tel'.-mepaType T :::: ·1, 9 K, rie nonpaBKa K. cKopoc'ril 
BTOporo 3ByKa C2 JJIIHeHHM UO CKOpOCTH npOTIIBOTOKa K,OM.I!OHeHT W 6.C2( W) = 0 {9] ,'' 
a ilonpaaia 6.C2(w2

) ~ o:' Ilpu o60CHQBaHHH nor'? YTB~pn<,lleHHJI a· [7],r,.;~e nqMH!-.10 
co6cTBeHHoii HemmeiiiiocTn BToporo ::i!lyKa y'IHTh!Barroch ile,1HHeiiuoe BJJHJIHne· nepBOro 
3ByKa 'ua BTopoii, 6b!JJa f10ny~eiia·npU111jU~ua.1bltaJ! ~e-To.i:\wiecKM oum6t<a. Hiln<e 6y,lleT 
npoae,l(eii h'{H!TH'IecKniiamu'n3 [7]. · .. · · · · · · · . 0 

' · • • • • ': 

' • 0 ·:\ • ....._~·}·· ··~. ~.·.- .. .' _: ••• ··', _; ••• •• ' • ~-- ,) "-\1 

2. PaccM:ciTpnM npu TeMnepaType T0 , npu KOTopoii · 6.C2(w) =' 0 (To :::: 1 ,.9 '1\:), · pac~ _, 
TipOCTpaH~HHe, B 6e3rpauM.fH6M' npOCTpaHCTBe HHTeHCHBHOrO MOHOXpOMaTII~eCKOrO ( C' 

'IaCTOTOH !1) ny'IKainoporo 3BJKa, reuepupyeMoro 'B nOJJo.JtiiTeJJbHOM HanpasJJeHHII 
( Z. > 0) II.lOCKMM Orpauu,-{eHUhlM ( W .3aBHCHT OT nonepe'iHhlX KOOp,liHHaT) TeiiJJOBbU.l 
ncTO'IHHKOM.' lj:n)Ke ac~ <iuc . .'reuuhle O[\eHKH.6Y.z1YT .z1aaaThCH npu T0 = 1;9 k .• ·. . . . 

KaK. u3aecTuo, aoJJuy. ~Toporo ::iayKa conpoao:-K,llarOT ao3iv!y~eHHJI ( c*o·pocnr ·v, .z1a
BJJeHuJ! p:u.niJOTHOCTHp);. JIHHeHHOe no aMTIJIHTY.z1e Wa -(nepBM "rapr'..!OHHKa" -'-- fl), 
onpe~e.1ReMoe· 3aBHCHMO.CTh!O p(T);' H KBa)\paTH'IHOe no aMn.imTy ,11e [10] ( BTOpM ·."rap

,MOHHKa" .:_, 2!1): oni B03My~emiJI ao36yn<,l1aiOT Ha'rp~HHrte HCTO'IH.HKa rrepa.brii 3ByK1. 
, IlpH, rpa~H'IHOM yc.IToau'u.l!a MCTo'Imrke. 1} = ~o·aMUJJHTY,llhi nepaoro 3ByKa, cooTseT-

cTaeuHo nepaoi\ II ·aTopoii "rapMoHnK", · onpef1eJIJIIOTcJI cooT'HoUieHHHMH ' -
.. ' ... 

•', . ·. (T)wa 
~~,1~ dt(T)wa ~ ~a,2 = d2 . C

2
Wa, (1)' 

.. .. J . ' . .... • . : 

( , 8iogp(T), ·· . · ; ··. . Ci (pCi aPn . ·)· .':.2. 
~~ T) := P·a I . (T) « 1; 0 < d2.(T) = Pn C 2 -?'"-a - p, « 1 . 

, . og a. . · , · ' · . 1, -Pn P . . 
1 - -- . . \ ·. ,· ' ''. _· - : ·_ .. 
. 3-r,o THmt'iHO rpaHH~HOe BB.IleHHe', 3aBHCHUlee _OT rpaHH"iHblX fCJIOBHii,_ H ero ~f: ¢u3U'}HO Tp3.K't:OB3Tb ·KaK. pacn~d 

B(MHb13HTponHii(l0,8}... .· . :.' , . 
1 

·, ' ", ' ' 1,-l , , , ' 
2

B (10, 8] npu 'He__-~U3U'4HOJ•i yc.noa'HH Ha 'nCTO"iHHKe p>~. Q no.ny'ieHa 3MDJIHT)"~a BTOpoii "rapMOHHKH" yee;np-t:eHHaft H\\, 
MHOiKHTe.llb Ct/C2 n, c.ne,n;oeaTe~bHo; QW-n6o'iH0.3aBb1WeH BK.IIa,a; K.ea.~tPaTH'iHoH CB:J13H npt\ eo36y>K~eHui:l nepsoro 3ayKa' 
Ten.llOBhlM_ HCTO'iHHKOM. llpH To > 1,4 K .. -~2 (T)id 1 (T) ·< 1 ~. c.ne,!I;OBaTeJI~H0,_3..a;ecb. a_.. .. mJUrTy,n;a Ilep'aoii "rapMOHHKn" 
npeaocxo.a;H~ aMrumTy fl..Y BTopoH hpu mo6blx MOu.i:H,oc-r.sx Tennoeoro HCTO'iHHKa". · · \ 

·-""·''#,I if ···""· 
·: r. __ ;i• 1 -· 
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3,lleCh C1 - CI<OpOCTh nepaoro 3ByKa, Pn,Ps- OTHOCHTeJ!hHble CO.z1epa<aHHJI uopMaJihHoii 
II CBepxTeKy'Ieii KOMnOHeHT (pn+Ps = 1), U -:JHTpOm!J!. dt ~ 1,8 · 10-3, d2 ~ 1,4~10'-3 . 

B npe.z1CTaBJJeHHH <PoHon-poTounoro ra3a [11, 12], corJiacuo [12], B rMHH II MoryT 
pacrrpOCTpaHJIThCJI BOJ!Hhl BTOporo 3ByKa TW!hKO C 'IaCTOTaMII f1 < f1c ~ 1/{)J. ({)J -' 
apeMJI pe.1aKcartHH <Pononm3), KOr.z1a TepMo.z1IIHaMn'IecKoe,paauoaecne B rMlHI II ycne
aaeT no,l1CTpauaaThCJI K Te!IJIOBhiM KOJie6aHHJIM. CJJef10BaTeJihHO, HeJIHHenuh!e BOJIHbl 
aToporo 3ByKa npu pacnpocTpaHenrui ucna::HCa10mCJ! [9], a BCJief1CTBHe no.z1CTponKH no-
JIB..1JieTCJI nx 3amyxa11ue [12]. · ' 

I1pe.z1noJioiKnM, 'ITO 3amyxa11ue~1 n ucna::HCe11ue.w 1\!0n<Ho npeHe6pe'Ih; u npnMemrM 

raM!WhTOHOBCKHI! <PopMaJIH3M. 
CorJJacHo [13], rrpu pa3Jioa<eunn raMUJihTOHnaua ,110 TpeThero nopH.z1Ka no OTKJioHe

HHJIM B..1HJIHHC nepaoro 3ByKa ua BTopon npOJIBJJ~eTCJI B nponoprtHOHaJih!IOM aMnJJHTY.z1e 

p01K.z1eHmi nepBhiM 3BYKOM BTOporo. 0THOllieHUe 'IaCTOT BTOporo 3ByKa K 'IaCTOTe nep

BOro !12/!11 = [1 ± ~(C2/C1 )]/2 (~ < 1) B pacnaa11biX u !12/!11 < 2C2/C1 a '1/,CpeunoBcnux 
npoqeccax. B cTartHOHapHOM CJiy'Iae ny'IoK nepaoro. 3ByKa JIBJ!J!eTCJI o6nii.M11bl~l · pac

npeaeJte11Ub!.M B,l\OJ!b JIHHHH pacnpoCTpaHeHHH CTartHOHapHhiM·HCTO'IHHKOM BmOpU'I/,11020 
BTOporo 3ByKa. Pacnpeae.J!e.11Ub!U HCTO'IHHK KOppMHpyeT C .TenJJOBhlM, TOJ!hKO, 'Iepe3 

rpaHH'IHb!e yCJI.OBHJI (1 ), T.e. 3TH HCTO'IHHKH MOa<no C'IIITaTb He3aBHCHMblMH. CJJef10Ba
TeJJhHO, HMeeT MeCTO cynepH03HrtiiJI nepBU'I/,11020 li Bmop!J.'I/,11020 BTOphiX 3BYKOBj !IpH'IeM 
'IaCTOThl BmOpU'I/,11020 He coana.z1aiOT c 'IaCTOTOll nepBU'I/,11020 n. AMnJIHTY.z1b! Bmopu'l/,-
11020 BToporo 3ByKa nopJI,l\Ka HJIH Menhrne aMnJIHTY.z1 nepaoro 3ByKa, onpef1eJIJieMhiX (1). 

AHaJiorH'IHb!e nportecchr nMeroT MecTo H B 'IeTBepToM H 6oJiee BhiCOKHX nopH.z1Kax. 

CJie,l1yH [13] H [7], raMHJihTOHIIaH B HOpMaJihHhiX KOOp.z1HHaTaX ak, bk pa3JioJKHM no 
nnM ,110 'IeTaepToro nopJif1Ka. qacTh raMHJihTOHHima H, orrll:cb!aaro~M MouoxpoMaTH

'recKuiirry'IoK C 'IaCTOTOH !1, 3aBHCJI~M OT KOMnJieKCHhiX aMnJIIITY.z1 BTOporo 3ByKa bk, 
B nepeMeHHhiX 

lll(r, t) = (
2
1r\312 j bk(t)e;kr dk 

(KaHOHH'IeCKHll nepeXO.z1) npHHMMaCT BM.z1 [7] 

j! 

H = J { !1Jil!J2 + ~ ( w:~~ -waa~·) C2 + ~: j\7 J_ wJ 2 + ~V(ko)lllll4 }dr 3 , 

r,11e 

k5-
V(ko) =- V, 

p 
V= { 

pC~ a3.T (aT) -2 
_ ~ (£_2 

) } 

8 as3 as · as2 2pn 
[7] (S = pa). 

(2) 

B (2) npeHe6pen<euo 'IJieHaMH, · onucblBaroii~nM:H pmK.z1emre Bmopu'l/,no2o BToporo 3ByKa 

nepBblM 7 TaK KaKOHH IIO bk H, CJief10BaTeJihH07 llJ He Bblllie TpeTberonopJI,I1K·~ (ue MOrJ! 

33To Bblpa>KeHHe coona~aeT c [7, <J>opM. {14)] B 'leTBepTOM nop.R,D;Ke noW npn npeHe6pe>KeHHH TaM 'lneHaM"-, onpe,.m:e

n.RIOI.UHMH B3aHHMO,B;eiiCTBHe nepooro 3ByKa CO BTOpbiM (7, <j>opM. (7) H (13)]. 

a._ u;.; ... :· .... loll i;:dryt , . 
U-:lfiWl Ht~:!~ll~~lill~ . · 
6HSI1~tOTEKA 
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onpe,l\eJIHTL, KaK 6y,l1eT Blf.z\HO lf3 ,1\aJILHeniiiero, .6.C2( w 2)) n, KpoMe Toro, nponopliHO
Ha.i1LHLI MaJIOH aMnJIHTY.z\C ak, orrpe,I\CJI!IeMOH (1) 4 • 

Ib ( 2) noJiyrraeM ypaBnemre ,1\JI!I 1J! 

.aw = JH = nw { 1 V(ko) !1l~l 2 } ·c aw _ c2 .6. w 
z at Jw· + !12 + z 2 az 2ko l. . (:3) 

Bhlpa)!(eHne B ¢HrypHhiX cKo6Kax omrcLrBaeT 3aBHCHMOCTL uop!'.IHpoBaHIIOli CiwpocTn 
BToporo 3ByKa OT w~ (BTopoe CJiaraeMoe) (V ~ 0, 25 5 ) 

.6.C2(w~) = PnPsV (·Wa) 2 
= 

0
_
03 

(Wa) 2 

c2 2 . c2 .. c2 
(4) 

HeJinHeiinLrn rrJieH BeAeT K yBeJIH'lemno cKopocTH BoJinLr c pocToM aMrriiHTYALI ( C 2( w~) = 

C2(1 + 0, 03(w./C2)
2
)), 'ITO npomuBope'ium 1leo6xoau.;~to.Aty yc•toBUIO ca.AtoifjoJ->ycupoB~>U, 

n, CJIC,I\OBaTeJihHO,· B ny'IKax BToporo 3ByKa ca.t.wifjoJ->ycupoB1>a omcymcmByem. 

TaKHM o6pa3oM, npn To~ 1,9 K- C2 (w 2
) = C 2[1+ 0,06(w/C2 ) 2], 'ITO orrpe,l\e

JI!IeT npH pacnpOCTpaHCHHH BOJ!Hbl ee UCJ->U:J/Cei!Ue BIIJIOTb ,1\0 o6pa30!laHII!I pa3pbiBOB Ha 

rrepe,I\HllX ¢poHTaX IIO.lfO)!(IfTeJibHOH H OTplfljaTCJibHOl! IIO.JI_YBOJIH, npeii!ITCTBYIOH!Ce pac
npOCTpaHCHifiO HeJIIfHCHHOl! CTaljHOHapHOH MOHOXpoMaT!f'ICCKOll BOJII!h!;! 

3 .. B [7] rrpoH3BOJILHo c¢opMyJIHpoBana ::meprnH B3aHMO.z\CHCTBif!l nepBoii H BTopoi:r 
3BYKOBb!X MO,I\ B BH,I\C [7, ¢opM. (7)] 

tiE=/(~~ tip+ kov) I1J!I 2 
dr, (.5) 

'ITO npHBeJio K p!!.z\Y He3aMe'leHHLIX npoTnBope'Inii. Pacd.mTpnM ,1\Ba npo1:nilope•m!!. 

CB!!3L xapaKTepHCTHK nepBoro 3ByKa tip H v c 1J! rroJiy•raJiacL ne na ocnoBe ( 1), a 

npH nO,I\CTaHC>BKC (5) H :meprnn rrepBOl! 3BYKOBOH MO.z\bl [7, ¢opM. (13)] B ·rrepeMCIIHhiX 

(p, Q ), (S, (3) [13] B ypaBHCI!If!l HerrpepblBHOCTJf IIJ!OTHOCT!f ll CBepxTeKyrrero ,1\Bli)!(CH!f!l [7, 

¢opM. (16) If (17)]. B CTal1l!OHapHOM cJiyrrae noJiy'IaJIHCh. B KBa,l\paTH'IHOM npn6JIH)I(CI!Hif 
no 1J! COOTHOIIICIIH!I (7, ¢opM. (18), {19)] . . 

v=-koi1J!I2 (v=V'a+S\7f3, S\7(3 =BC2pnko(1J!+1J!*)), 
p p p Sp. ko (6) 

ti =-Lanlw12 
P C[ Dp . (7) 

3ni COOTHOIIICHII!I npH l!X nO,I\CTai!OBKC B ¢opM. (7) II (13) [7] ,1\aBaJIH B raMHJ!bTO!IIfane 

[7, ¢opM. (14)] (>TpHijaTaiTLHblll YJJreu, rrponopljHOHaJibHblll I1J!I 4 ' I! no MOAYJIIO na nop!I,I\OK 
· 60JibiiiifH ocnoBHoro V(ko)I1J!I4j2.. · . 

4 
qeTsepTwif nopJI,ltOK no bk nMeeT MecTo npH p.ac~~~~ nepaoro 3ByKa aa 'ieTI.rpe BTOpblx (n.aTuii nop.R,t~;oK p8.3Jio>Keun.R 

flO ak,bk)• 3TI:IM "'JieHOM TaK>Ke npeue6pe.IKeHO BBH,LJ;Y ero nponop.QHOHaJibHOCTH ak• 
5

BeJIH"'HHa V pacc'-tH.TaHa no nporpaMMe HEPAK. 

\'t '" ...... • ~ ; ._ .... 4 .... 

''4'. "··· 
.,_ !•..,·:·~~4~~ 

.~:_, .I•. 

\( 
I 

'r' 
\' 
! 

(' 

r 

I 
I I,, 

I 
\. 

Ib (6) a (I) c..1e.:~yeT 

ltipCrl = £/ri
1
c2 = pCrCzlmt;gCzf ~ 0.16 

p v !1 up C1 · iJp 
tipCr 

(.'\0.1;.KI!O 6h!Tb -- = 1). 
. p l' 

Ib cpaBHCHUJI (6) c (1) c.:Ie,l\yeT ,i\.ll! BTop~ii ''rap:..romrKu" 

~ = p,ps ~ 1 · 102 

l'a.2 '2d2 . 

11 .'\.lH nepsoi·i "ra)Hiomnm" 

( ) 

1/2 ( . ) I/4 t•,. Ps p,(\ . l;o( \/C) . 50 -»- -- ,....,_ 
Vn,l d1 [U]C2 pC2/ - /1/ 4 (l B 01). 

(8) 

(9) 

(10) 

B ( 10) Y'ITeHo, coriacuo [1:3], 'ITO ·nepBLrii 3BYK nan6o.1ee nuTeHCI!BHo nor.10illaeTcH B 

pacnaaubt:r npoi{eccax npu cyiiieCTB<>HHOM rrpeBbiweunn noporosoii <tMII.ll!T)'"1bi l'a · >> 
l'a.r = 2p.C\ (\I C)!!/[ U]pCJ II rrpn Bbi!I0.1JI('HJII! yc.lOBI!JI c!WI'epeHTHOCTH CT<IUIIOHapiiOI'O 

npouecca va- > 8rrp,C2Ct/[U]l1l. 3.:~<>ch \/C - oTHomen!le Ten.:wnpoBO..:\HOcTn K Te

IIoloe~mocTH [12, Pnc. 4], {- paCCTOH!IIIf' OT IICTO'IIII!Ka ,1\0 IIOf'.10ll!a!Oll\('ij 3BYK CTCHK;I, 

[U] ~ 0.:3 [13]. BmrHHileM Ha rrorJioiiiCHIIe npoljeccoB BLIIIIe TpeTbero rmpH..:\Ka npene6pe
;.Keuo. 

Jiponmope'IHBbiC COOTHOIIICHI!JI (8) II (9), (10) IIOKa3biBaiOT, 'ITO <j>Oini)'.11!poBim B [i] 
ypaBIIf'HIIll HCilpepb!BHOCTH IlJIOTHOCTII II CBf'J>XTCK)''ICI'O ,1\BII;.Kf'IIIIJI [1, <j>OpM. (16), (ll)] 
l!esepHhi. C"1C.z\OBaTe.~LHo, B3aHMO,l1eiicTsne nepsoro 3Byka. KaK co3,cla!IHOI'o Bllf'IIIHII:\1 

IICTO'IIIIIKOM, TaK II B036yn;,l\eHIIOf'O II a TCII.~OB0!\1 IICTO'IIIIIKC, OIIJlC..:\C.1!1l'~!OI'O ( 1 ), C ny•r

KOM wroporo 3ByKa <popMy.~uposaTi •. B Bllilf' ( 5) oum6o•mo. Oum6o•wu 11 I!0.1)"ICIIHLiii a 

ral\IIWhTOHHane pe3yJILT11pyroll!ui·i OTPIILI<tn'.ITLHbn'i 'I.leH, rrponopquoHa.lhHhiii I1J! 14 , :::ha 

OUIII6Ka H IIpHBeJia aBTOpa ITO ana.UO!'II!I C [1, 2, 4, 6] K )'TBl'j>iK}\l'IIIIIO 0 B03:\IO;.KHOCfll 
caMocpoKycnpoBKH B ny•rKax BToporo :JByKa. 

4. IIpoBe,l\enuoe s [7]u [8, pa3,11PJihi 2.9 u 3.1] paccl\IOTpeHuP He 111\IPPT <pu:~u•Ienwro 
CMhic.1a. YTsepiK,I\CHHe o B03MO;.t;HOCTII 11p11 T ~ l, 9 K (D.C2( u•) = 0) pacupocrpaH<>IIIIJI a 

reJIHH II HemmdiHhiX cTaljnonapHbiX l\toHoxpol\Ia.TJI'ICCKJIX T<'Il.lOBhiX so.1H [8. pa3.:~e.u 2.9] 
H CaMO<pOKYCifpOBKH IlY'IKOB BTOporo 3B)'Ka [i] H [8, pa:J,I\('"1 3.1] 01111!60'1110. lll'.llli!C'jj!IL!l' 

BOJIHLI BToporo 3B)'Ka n npn ::lTori Tel\mepaType npu pacnpocrparwmm uch'aJICaiOmc.R 
Bno10Tb ,1\0 o6pa30BaHHJI pa3ph!BOB. 

Bhipa)Kato rJiy6oKyro 6,1aro,l\ap11ocTh :.J.A.IIepeJILIIITeriHy 11 II.:\.C'qH'l'l'BY :Ja no,1e3-
Hb!e o6cyiK,I\CIHIJI. l:rl 

6 0t~em.:a· npose,qeHa no nporpaMM'e.HEPAK:" .· .. 
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KyJnerios A..E. · 
= K sonp.ocy ·o c~MoqmtcycHpostce nyLJKOB BToporo. JB 

\' - '. • < • • ~ • ,; 

. Jioica3~lHO, _'ITO npH 'TeMnepaType T
0 
~ 1,9 .] 

:. . . : . ( . -
CKOpOCTH BTOpOro 3ByKa OT CKOpOCTH npOTHBOTOKa: 
K03qxpHUHeHT onpeaen.Hiol.l{eH KBa.upaTH'IHOH. 3aB 
_npbTH~Ope'-IHT He06XO.II.HMOMY ycnOBHID. C~MOcpOK) 
:>Ton) tco3cpcpHuHeHTa. 3aecb MoiioxpoMaTHLJecKHe 
aMnnHTY.II.hi. npH pacnpocTpaneHHH TaK:ltce ·. HCK<DKa 
pa3pbiBOB mi nepeaum( cppi:mTax nonysonn, KaK n 
TenhHOH. DotcaJana olin16oLJ~OCTb yTBep)IC.II.eHH.H o 11< 

.nYLJKOB BToporo JBytca s renHH II, TaK .. KaK· ono 
Mei'oJi11'1eciCoii / mim6xe, , npHBO.II.Jiill.eii. !C.. nesepHbl~ 
nnoT~OCTH H CBepXTeKYLJero .II.BmKeHHJI, 3Ta OIIIH6 
tco:>cpcpHUHei:ny 8 Kila,np'a'fHLJHOH_ JaBHC}IMOCTH ctcopc 

I . , . 

npoTH~OTOKa KOMilOHeHT. 

( 
I 

. / . . ' .· 
Pa6oTa BblllOnHeHa B na6opaTOpHH csepXBbiCOI 

Dpenp~HT 06J;e)lHHel!H~ro H~CTHTyra llllepHhiX HC 
. . i _; ,. .,· 
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About the Second S(mnd Peqcils Self-Focusing in I 
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.~ It is' sh~wn: that with temperature T
0 

c::::!. 1.9 . I< 

of second. sou~d velocity-ori 'the 'co~nterflow velocii 
pf"square~ dependence is p~sitive. T,hat contradicts 
focusing ..,.:-·negative quantity of this coefficient. Th 

· wave of ~ large amplitude is d.istorted up to th~ g 
. of positive ·and negative half~ waves .•. '. 

The statement. about the possibility· of ihe sec< 
in helium II i!ishown tobe conditioned by the substa 
to·incorrect equations of density.continuityand su~ 
· This mistake results in a negative coefficient of1 
so~nd velocity on the cou~terflow velocity. ._
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·The investigation :has bee.n. performed at· the 
.JINR. 
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