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KPUTUUECKOE NOrJIOMEHKE [TEPBOTC 3BYKA B
OKPECTHOCTH ®A30BOIQC NEPEXOIA CMEKTHUK 4 — CMEKTHK C

B.A. Baaanoun, £.B.I'vposuu ’),A_C.Kawuubm,
C.B.Maceurux, C. A llImence

B MHTepBase 4acroT 3-10% ¢~ ! - 3-107 ¢~ ! nccnenopanock nornomenHe Neproro IBYKA B
cMekTHuecKHX 4 H C dasax. M3yveHo KpuTHueckoe noBereHne Ko3hPUIMEHTOB BAIKOCTH.
OueHeHB!l KpUTHYeCKHe MMHAMUYecKHe HHIexchl. OnpenesieH BKIAM B 3aTyXaHHe 3BYKa, CBA-

3aHHBIH ¢ (VIVKTYAUUAMH CMEKTHUECKHX CIIOeB. JKCTCpHMEHTANEHO NONYyYeHHBIE Pe3yNBTaThl
1-3
COTIOCTABJIEHE] ¢ TEOPETHYECKMMH MIPENICKA3aHHAMU .

B unTepBante yactor 3-10°% ¢™! — 3.107 ¢~ nccnenoBanocs nOrnomeHKe NEpBOXo 38YKa
B cMeKkTHYecKUX A-u (-daszax. UsyyeHo kpHTHUECKOE NopengHie KOIQGHIMIEHTOB BA3KOCTH B
OKPEeCTHOCTH a30BOro nepexona cMeKTHK A4 — cMekTHK (. OueHeHbl KPUTHUECKHE THHAMHYeC-
KHe MHIEKCHI B THAPOAMHAMHYeCKOR H GriyKTyaUOHHON obnactsx. OnpeeneH BKIIAN B 33TyXa-
HME 3ByKa, CBA3aHHRH ¢ GIYKTYauHAMEH CMEKTHYECKHX C/IOEB. IKCIEPHUMEHTAIIBHO MOy YeHHbIE
pe3yJIbTaThl CONOCTABIIEHBI ¢ TEOPETHYECKMMH TIpeficKasanuaMu | =3,

CMeKTHUECKHE XUIKHE KPHCTAIIBI XapaK Tepu3y01CcA HUIMIAEM CIIOMCTOR CTpyKTypsl. B cMek-
THYeCKOH A-(base cpefiHee HalpaBileKHe ITIaBHBIX OCei 1 MoJleKy, OnipejieNiieMOe MPEKTOpOM 1,
COBIIAZIACT ¢ EOMHUYHBIM BEKTOPOM HOpMAalM K cnois ¥ . B cmextugeckoi C-dase mupexTop coc-
TaBJIAET HEKOTOPBIA YTOJ1 ¢ BEKTOPOM 7. IIps 310M MexxMoneKyApHbIE CHIBI QUKCUPYIOT TONIb-
KO IPOEKLMI0 IMPeKTOpa Ha HOpMaJjlb K CIoK. Bexrop

¥ = [n7] 1)

TOXIECTBEHHO paBeH Hymio B . A-¢ase ¥ oTimiueH o1 Hyns B C-dase.

Da3oBbId nepexoni cMeKTHK A — cMexTHK C ABnseTca ¢al0OBBIM IEPeX00oM BTOPOTO poJa.
EcrecTBeHHBIM NapaMeTpoM NopAnka gsngerca gexrop (1), Ulipoxas obnacte pasBuThX GrykK-
TyalHH [I71s 3TOr0  mepexofa GUKCHpyeTesa IKCepUMeHTaNbHO, 1o HenqaBHero BpeMeHH Hpak TH-
YeCKH BCE IKCIEPHMEHTaJIbHbIe paGOTh! GbiiM MOCBSAUIEHB! H3YUCHHIO KPUTHYECK DR TePMOIMHAM, "~
KH ABJICHHA: MCCIIENOBAHAE TCMIIEPATYPHBIX 3aBHCHMOCTEH TeIUIOSMKOCTH, BOCIPHHMUMBOCTH,

n HHcTuTYT TeopeTuueckot u3nky um. J1.1.Jlanmay AH CCCP
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YTTIa HAKJIOHA MOJIEKYJT B CMeKTHYeCKOH C-dhade. BMecTe ¢ TeM, OCTAIOTCA MAsIOM3y4eHHBIMH M-
Hamuyeckue 3¢ GbexTsl, CBA3AHHBIE ¢ KPUTUYECKHMH QITyKTYalHAMH CMEKTHIECKHX CIIOEB.
B nanHO# cTaTbe NpHBEIEHBI OPHTHHANBHbIE PE3YTIBTAThI IKCIIE PUMEHTATIBHOTO HCCleAOBaHHSA

* k03¢ dHIHEHTa NOTTOWEH A MPOLOJILHOTO (1IEpBOT0) 3BYKa B CMEKTHYECKMX A-M C-dazax n-
(rexcunoxcH) ¢eHwIOBOro adpupa n- (AEUWIOKCH) GeH30HHOM KHCIIOTHI. Temmneparypso-uactor-
HbIE 3aBHCHMOCTH KO3 HIMEHTA IOTTIOWEHHA yIbTPa3ByKa BOIM3H (Has0BOro Nepexoyia CMeK-
THK A — cMekTHK C [ONyYeHbl BIIepBBIE.

Hccnenyemoe coemunerne uMeeT crefyolyio cxeMy ¢a3oBbIX IpeBpaieHHit

317K 350,8 K 356,7K 362,3K
S3 e ———— > N

C SA I,

rae 3 — HeHIeHTMHUMPOBaHHAsA CMeKTHUecKas (a3a, HaGlllogaeMas TOJIbKO TpH OXJTDKTCHHH
N —Hemarnueckas #u [ — nsorponHas dassl

O6pasen OpHEHTHPOBANICA B PeXKHME OXJIAXIEHUS U3 H30TPONHOM (Ba3bl B MATHUTHOM IOJIE HH-
myxuued 0.3 Ti1. UsMepeHus k0o ¢uiMeHTa NOITIOUICHHS YIBTPa3BYKa O BBHIIONHEHB! Pe30Ha-
TOPHBIM METOIOM B HHTepBaie 4actor 0,35 — 1 , 3 MI' 1 My 1ecHO-a30BBIM METOJIOM B ¥acTOT-
HOM [manasoHe 3 27,7 MI'y. Onucanue COOTBETCTBYIOLIMX METOOUK MOXHO Haiith B %> 5. [Tor-

PELUHOCTb ONpeNeIeHHs aGCOMIOTHOrO 3HaYeHUs « He MpeBbilana 10%, TOUHOCTb TEPMOCTAaTHPO-
Bauusa — 0,01 K.
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Puc. 1. TemneparypHas 3aBHCHMOCTE KO3 PHIIMEHTA NOTIONIEHH S YITPa3BYKa: ISl BOJIH PaclpocTpa-
HAIOUMXCA BROJIL HOPMaNTH K CMEKTHUECKHM CIOAM (8 = 0°) X - 0,36 MI'u, O— 0,69 MI'w, A — 1,2MTI'u,

5 — 3MI'n, (i BONMH DACHpPOCTPAHSIOIMXCA MEPNEHIHKYNAPHO K HOPMANH K CMEKTHUECKHM CIIOSAM
® =90") ® _036Mlu

Pe3ynbTaTel M3MepeHHs KO3 dHIMEHTa NOTOIIEHHUS YIbTPa3ByKa B HallpaBleHUAX [epleHIu-
KyZIspHOM M NPONOJIBHOM ILIOCKOCTH CMEKTHYECKHX CIIOEB IpefcTaBieH:! Ha puc. 1. OTMeTum,
Tp#X/Ie BCETO, CHIIBHYI0 3aBHCHMOCTD Bennqnm,_x’ KPHTHYECKOT O [TOTJIOLEHHA 3BYKa OT YITIa MexX-
1-¥ BOJTHOBBIM BEKTOPOM M HOPMaJIbio K cNow V. Tpa MuMOHHbIE Ui TEOPHI KPUTHYECKHX SBIIE -
HUE YHMBepCalbHble MOMENH, B KOTOPBIX 1apaMeTp MOPAMKaA 3a/IaH B “H30TOIIMYECKOM” POCTpaH-
CTBE, NPUBOIST K HM30TPOMHOMY BKIJIally B MOTJIOILEHHE YIBTPAa3ByKa OT KPUTHUECKHX QUIYKTYa -
1MH.
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CMexTHYeCKHM (ha3aM NMPHCYIIA CHIIbHAA aHHU30TpomMsA: ¢H3MYeckux csoicTs. [Toatomy,
$ha3oBoMy NEPEXONY CMEKTHK A — CMEKTHK € YHMBEpPCAIbHbIE MOJIEIM HelIpUMeHHMBI. OpUeHTa-
LIMOHHAA 3aBHCHMOCTh KPHTHYECKOTO NOTTIONIEHH A NIEpBOTO 3BYKa HarnsaAHO IOATBEPXKAAET 3T0.

B xpuTtHUecKoil AMHaMHEKe (a30BOro Hepexona cCMeKTHK A — cMekTUK C, IOCTPOEHHOH B 3
napameTp nopsaxa (1) 6put 3amaH B pealibHOM, a He M30TONMYeCKOM IpocTpancTBe. KpHTuueckue
$IyKTYamsH TaKoro napameTpa NOpAIKa IPUBOIAT K aHH3OTPOIHBIM ITONMPABKaM B KO3 UUHEH-
Thl 06B€MHOM BA3ZKOCTH:

I

67,
éns = (D, + D,V ' (w,T)-

D: H(w, 1) @)

B 0603H2YeHHAX KO GHUHEHTOB BA3KOCTH MBI Ce0BATH KHure . KoaddhuuueHTs! BA3KOCTH
N, ¥ 75 ONPENeNANT NOTNOmEeHHe YIBTPA3BYKA , PACIPOCTPAHAIOWETOCHA COOTBETCTBEHHO fiep-
neHaukyJisipHo (0 = 90) w mapamnensio (6 =0) x HOpMAIH K IUIOCKOCTH CMEK THUECKOTO
croa. BemusHsl Dp u D, umeroupe pasMepHOCTb INIOTHOCTH SHEPTHH, XapaK TEPH3YI0T BKIIAL
B CBOGOMHY10 3HEPTHIO OT B3aHMOMEHCTBUA NapaMeTpa nopaaka (1), COOTBETCTBEHHO ¢ QNyKTY-
AUHAMHE IJIOTHOCTH H OTKJIOHEHUAMM CMEKTHYECKHX CTICER OT paBHOBeCHOl"O nonoxeHus. Bespas-
MepHbii mapametp T = AT, . /T, ..roe AT, - T4c0. T4, — Temueparypa ¢pazosoro
mepexona cMekTHK 4 — cMexTux C,
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Puc. 2. TemneparypHast 3aBUCHMOCTb KPHTHYECKOH 4acTH KO3 QHUMEHTA OTHOIIEHHS YIbTPasRYKa
Sa /f2 ~ms B cmexTHueckolt C (a) u cMmexTHyeckoft A (6) dasax: X — 0,36 MI'y; O — 0,46 MI'n;
A—-12Mlo; ® —3 My

Hcronb3ys axcliepuMeHTaNbHbIE Pe3YTTHTAThI PUC. | BHIYMCIIEHO OTHOILEHHE K PHTHUECKHX ITOTI-
PaBOK K BA3KOCTH 75 H 1),. Okasanocs, 4t0 675/07, =~ 30 u He 3aBUCHT OT 7 ¥ . TaKHM
06pa3oM, IKCIEPHMEHTATBHO IOKA3aHO, YTO KPHTHYeCKHe (IIYKTyaluy apaMeTpa MOpAAKa B3aK-
MOJIEHCTBYIOT ¢ KOJIeGaHUAMM CMEKTHYECKHX CIIOEB CUIIbHEE, YeM ¢ Ity KTy IUAMH IIIOTHOCTH.
KauectBeHHO 310 BBIpaKaeTcs B TOM, 4TO D,>D

B ® noxasaHo, uro BemmunHa ¥ (W, 7') HmeeT BOIM3H KecnenyeMoro GazoBoro liepexona
KpPHTHYecKHe ocoberHocTd H' ~ 7~ * B rumpommHamuueckoit u 3 ~ w™ ¥ Bo dryKTyauuoH-
HOM o6MmacTax, puueM X =~ y ~ 1,1. AHaIM3 TeMIEPaTypPHO-YaCTOTHON 3ABUCHMOGCTH KpHTHYEC-
KOro BK/afia B K03 GUIMEHT NorTIomeHns yibrpassyka 8a (6= 0°), B xoophuHaTax, nokasan->
HBIX Ha PHC. 2 4, 6, 3, MO3BOJIMJI YCTAHOBKTh TPaHMUY TMAPOOMHAMHUECKOH bnyKTyauHOHHOR
obnacredt (cM. BCTaBKa puc. 1). TaHreHe yriia HAKJIGHA IPOBEIEHHBIX HA PHC. 2, 3 IPAMBIX JIMHHI
COOTBETCTBYET 3HAUeHHAM X =¥ = 1.1, NpemckasaHHpIX TeopeTHUECKY °.

32



YacToTHaA 338BHCHMOCTF K03¢ HIMEHTa OTTIOMIEHH yIIbTpa3ByKa, 06y CIOBeHHas BOMM3H da-
30BOrO NEpeXona KPHTHUECKUMH GIIYKTYAlMAMM, CYILIECTBYET H BHE 0GIIacTH $a30Boro nepexona
puc. 1. IIpHunHa 3TOr0 3aKJI0YaeTCA B TOM, YTO (GIYKTYalHH CMEKTHIECKHX CTIOEB IIpHBOAAT

7 K BecbMa HETPHBHAILHOMY BKJIALy B KO3 pHIMEHTb 06bEMHON BA3KOCTH

6n2’5 ~ B¥? | w, A3

Tfe B — MOy CKaTHA CMEKTHYECKHX CJI0EB yMEHBIIAIOMMICA C IPUGIIKEHHEM K TOUKe da-
30BOrO nepexon2 CMeKTHK A — cmektik C 3.
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Puc. 3. YacTOTHAA 3aBHCHMOCTS KPUTHYECKON yacTd KO3 HUMeHTa o /f 2 MOTTIOIEHHA YIBTPa3BYKa B CMEKTH-
e} = _ — =_ T =2 e

yeckolt C-ase: C A TAC 02K, A~ A TAC 05K, ® - T=2~12K

Puc. 4. 3aBucHMOCTb o/f % or ofpaTHolt yacToThI B cMekTHYecKolt C-dase 6 = 0°: 0= a TAC= - 56K,

® AT, 435K o =90°: A - AT - =~ 56K

a (0)
1
byHKUKMA 0GPATHOU 4acToThl. M3 pUCYHKA BHAHO, 4T0 3Ta  3aBHCHMOCTb XODOLIO COTJIACYETCA C
BbipaXeHueM (3). YMeHbLUICHHE TAHIeHCA YIT1a HAaKJIOHA NPAMBIX C IIPHO/IMXEHHEM K TOUKe (a-
30BOTD flepexona cMeKTHK A — cMeKTHK (' COOTBETCIBYET YMEHBIICHUI0 MOLYIA B BcnencTeHe
KPHTHYECKHUX DIyKTyauui apaMeTpa NopAnKa,

Astopsi 6narofapst B.B.JIeGenesa u E. M. Kama 3a o6cyx/IeHne U LeHHbIC 3aMeUaHHA [IPH aHa-
JIH3€ IKCUEPHUMEHTATIBHBIX DPE3YJIb TATOB.

Ha puc. 4 mpelicTaBrieHa 3aBUCHMOCTE K03 QUIMEHTa O0BEMHON BAIKOCTH Mg ~ Kak
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