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BacHnheB E.B., KpHBOli r.c. Pl3 - 10958 
CMeweHHe HH3KO'JaCTOTHbIX CIII'HanoB Ha pe3HCTHBHOM CKBH}le 

3Kcnep11MeHTanbHO 11ccneJlOBaHO CMeweHHe HH3KO'JaCTOTHbIX Cl!I'HanOB 

B Jlllaila30He qacTOT 1600 ru-200 Kru Ha pe3HCTHBHOM CKBH}le. B Ka'IeCTBe 

r-erepOJlHHHblX Kone6aH11li HCilOnb30Banacb JllK03etpCOHOBCKalI r-eHepaUHlI, 

B03HHKaromalI B pe3HCTl!BHOM CKBl!Jle npH nponycKaHl!H qepea HeI'o IlOCTOlIH

HOI'O TOKa, Ha qacroTe CIII'Hana 10 Kru IlpHBeJleHHalI KO BXOJlY CMeCHTeng 

cneKTpanbHalI nnOTHOCTb HanplilKeHHlI wyMOB COCTaBHna _5,10-12 B•ru :-½ 

Pa6ora BbmonHeHa B Jla6opar,opHH HeliTpOHHOli lp1!3HKH 011.HH. 

IlpenpBHT O6»eJlHHeHHOro BHCTHTyTa JIJlepHWX HCcneJl0BaHHB . ,Ay6Ha 1977 

I ·1· BV K' GS I· Vasi 1.ev .. , rivoy .. P13 - 10958 

Mixing of Low-Frequency Signals on a Resistive 
Squid 

A mixing of low-frequency signals on a resistive 
squid has been studied experimentally within the frequen
cy range 1. 6-200 kHz. For th·e heterodyne signal the 
d.c. Josephson effect on a resistive squid was us~d. 
The spectral density of noise voltage reduced to mixer 
entrance at a signal frequency 10 kHz was equal to 

-5· 10-12 v•Hz -½. V 

The investigation has been performed at the 
Neutron Physics Laboratory, ·JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1977 
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Pe3HCTHBHhIH CKBH,ll; /pecKBHA/ /1/ MO:>KeT 6hITh HCilOnh· 

3OBaH ,D;mI cMeweHHJl HH3KO'iaCTOTHhlX CHrHanoB
121 

.B pa-

6oTe 131 6bin HCcne,D;OBaH reTepo,D;HHHhIH CMeCHTenh Ha pe

CKBH,D;e, B KOTOPOM B Ka'ieCTBe CHrHana reTepo,D;HHa HC· 

nonh3OBanach ,D;:>Ko3eq>coHo:ecKaH reHepau,HH, B03HHKaIOlll,aJl 

Ha_ pecKBH,D;e, KOr,D;a Ha ero pe3HCTHBHYIO BCTaBKY no,D;aHO 

nocTOJIHHoe HanpH:>KeHHe. CHrHan c 11acT0Toii f 5 no,D;BO· 

AHilCH K pecKBHAY 3a c11eT B3aHMHOii HH,IJ;YKTHBHOH cBH3H 

Me:>K,D;Y peCKBH,D;OM H KaTyWKOH HH,D;YKTHBHOCTH, IlO,D;KnIO· 

11eHHOH K reHepaTopy cHrHana. qacToTa ,D;)K03eq>COHOBCKOH 

reHepau,HH B pecKBH,ri;e f J onpe,D;enHeTCJl no qiopMyne 
111 

: 

RI -
r = 0 v 1 - c ~ / /1/ 

J {J)o • # Io 
r,D;e R • conpoTHBneHHe pe3HCTHBHOH BCTaBKH peCKBH.ri;a; 

IO - TOK, npoTeKalOlll,HH qepe3 p_eCKB_H,D; OT BHeWHero HC· 

TO'iHHKa TQ_Ka; «I> 0 = 2,07 -10- 1~6 - KBaHT MarHHTHOro 

IlOTOKa; ~ Im - aMililHTY,D;a cpe,D;Hert> TOKa B peci<BH,D;e, 

npH'ieM Im < «l>o / 2 L ( L - HH,D;YKTHBHOCTh peCKBH,D;a, 

06hl11HO L < -10 :9 I'). . . 
IIpH I(;' >> Im · no,D;KopeHHoe Bblpa:>KeHHe B /1/ oTnH· 

11aeTCJ1 OT e,D;HHHU.hl Ha Manyro BenH'iHHY, :u 11acT0Ta f J , 

HCilOIlh3yeMaJl B Ka11eCTBe reTepO,D;HHHOH, 3aBHCHT nHHeii~ 

HO· OT ToKa I
O

, 11To no3BOnHeT nHHeiiHO'H3MeHHTh '-iacTOTY 

reTepo,ri;HHa H3BHe. B nepexo,D;e ,[(:>K03eq>_COHa 'iaCTOThl fs H 

f J CMeWHBanHCh, ,ri;aBaH npoMe:>KyTO'iHYIO qaCTOTY /rrq/ 
f im• C ·pecKBH,D;OM B pa.6oTe /3/ · 6bln CBH3aH ' LC ·KOH· 

Typ, HacTpoeHHhIH mi. ttacTOTY' f im- 30 MI'll; LC ·-KoHTYP 

6hm ·no,D;KnIO'ieH KO BXOAY pe3OHaHcHoro ycHnHTenH npo

Me:>KyTO'iHOH qacTOThl ;yrrq/. ,[(anee cxeMa· HH'ieM He oT·. 
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JIH'lanacL OT 06LI'IHLIX AM-npHeMHHKOB. Ilonoca nponyc
KaHH.H TpaKTa rrq COCTaBn.&:na -105 r11. Ilpu CMeweHHH 
HH3KO'laCTOTHLIX CHrHanoB C qacToTaMH fs - 10 4 r11 B 
nonoce nponycxaHH.H TpaxTa 11\J oxa3LIBanacL H 11acT0Ta 
reTepOAHHa f J' T.K. f im"" f J ± f s. 

HaMH 6Lina HCCneAoBaHa CTpyxTypHa.H CXeMa CMeCH· 
Ten.&:, n03BOn.&:roma.&: ocna6HTL npOHHKHOBeHHe CHrHana C 
11acT0Toii: f 8 B TpaxT 11\J. CTpyxTypHa.H cxeMa 3Kcnepu
MeHTanLHoii: YCTaHOBKH npuBe,l\eHa Ha puc. 1. HH3KOTeM
nepaTypHa.H qacTL YCTaHOBKH HaXOAHTC.H B renueaoii: BaH
He npu TeMnepaType 4,2 K H oxpy)KeHa caepxnpOBOA.HIQHM 

3 I I 4 I~ 5 1-----l 6 1-----l 7 Ml 

t::1- ---i R: + C;- ~~m xi X l 
I a 

Io ls • 

Puc. 1. C111pyK111ypHa11 cxeMa 3KcnepuMeHmaA&Hoii ycmaHoe
Ku. 1 - pecKeuo; 2 - pe30HaHCHblU Ko.11e6ame.t1&HblU K0H
myp; HacmpoeHH&iii Ha 11ac1110111y - 10 MI'11; 3 - ZeHepamop 
AUHeiino Hapacma10111ux uMny.11i.coe moKa; 4 - zeHepamop 
cuzHa.11a; 5 - 111upoKono.11ocH&1ii ycu.11ume.11& ei.,coKoii 11ac-
1110111&1, pa60111a10111uii e aemozeHepa11uoHHOM pexuMe; 6 -
aMn.11u111yoH&1ii oemeKmop; 7 - yaKono.11ocH&1ii ycu.11ume.11i. IJq, 
HacmpoeHH&lii Ha • 11ac1110111y - 800 I'11; 8 - oc11u.11.11ozpa(P. 

3KpaHOM. PeCKBHA 1 HHAYKTHBHO CB.H3aH C 'laCTLIOHHAYK· 
THBHOCTH Kone6aTenLHoro KOHTypa 2, HaCTpoeHHOro Ha 
11acT0Ty -10 MI'11. PecxBHA HMeeT KOHCTPYKnHIO, aHano
rH11Hyro onucaHHoii: HaMH paHee / 1/; conpOTHBneHHe ero 
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pe3HCTHBHOH BCTaBKH R - 5·10"8 OM. Cna6a.H CB.H3L J Bbl· 
nonHeHa e eu,ri,e, To11e11Horo oxcHAHPoBaHHoro HHo6ueeoro 
KOHTaKT,a. K peCKBHAY nO,l\KnIO'leH HCTO'IHHK TOKa 3. BXOA· 
HOH', u;enLIO CMeCHTen.H .HBn.HeTC.H qacTL HHAYKTHBHOCTH 
KOne6aTe.nLHOr"a KOHTypa • KaTywKa L1 Hanp.H)KeHHe 
CHrHana. us Ha Ka TYWKe . ~1. CO3,l\aeTC.H TOKOM' Is , . no
cTynaIOII\HM OT reHepaTopa curHana. 4 11epe3 pa3B.H3LIBaro
IQHii pe3HCTop. R1_ . K. xone6aTenLHOMY KOHTYPY 11epe3 
pa3,ri,enHTenLHLIH KOH,l\eHCaTop Cl nOAKn1011eH WHpoxo
nonocHLIH BL1coxo11acToTHLiii ycunuTenL 5, pa60Ta10IQHii 
B aBTOreHepau;HOHHOM pe)KHMe Ill, H aMnnHTYAHLIH AeTeK· 
TOp 6, Ha BLIXOAe KOToporo BKnIO'leH Y3KOnonOCHLIH HH3KO· 
qacTOTHLIH ycunH'!enL nq 7. C BLIXOAa ycHnHTen.H 7 cur
Han nocTynaeT Ha Ka.Han eepTHKanLHoro ycuneHH.H ocu;un
Jiorpad>a 8. Ha ropH30HTari,LHLie nnacTHHLI. oduunnorpaq>a 
iiocTynaeT Hanp.H)KeH:ue OT reHepaTopa TC>Ka 3. reHepa
TOp 3 reHepupyeT HMnynLCLI TOKa I O c nuHeiiHo Hapac'I'aro
IQHM q>pOHTOM, KOTOpLie H3MeH.HIOT qacTOTY . f J B • COOT,· 
BeTCTBHH c /1/. Hanp.H)KeHHe, nocTynaromee c reHepaTo· 
pa ·3 Ha nJlaC.THHLI X OCD;HJIJIOrpaqia, noBTOp.HeT no qiopMe 
TOK ·10 H, T8.KHM o6pa30M, ocymecTBJI.HeT pa3eepTKY no 
'laCTOTe reTePOAHHa. 

lJacToTa f J H3MeH.HeTC.H 3a OAHH nepHOA pa3BepTKH 
OT HYJIH AO HeKOToporo MaKCHMaJILHOrO 3Ha'leHH.H, onpe-

" ~ ,l\eJI.HeMoro. aMilJIHTYAOH -HMnyJILCOB TOKa OT reHepaTo· 
pa 3. Ecnu e' pecKBHAe u;upxynupyeT TOK c 11acTOTo:u, 
MeHLWeii, 'leM nOJIYWHpHHa nOJIOCLI nponycKaHH.H .KOJ1e6a
TeJILHOrO KOHTypa, TO npOHCXOAHT aMnJIHTYAHa.H MOAYJI.HD;H.H 
Hanp.H)KeHH.H Ha. KOHType C qacTOTOR UHPKYJ1Hpy10mero B 
pecKBHAe '.Toxa,. ~ax .onucaHo B IV;· 3To · imnp.&:)KeHHe ·c 
KOiITypa ycumi':eaeTC.H ycHnHTeJleM 5 ~ .u.eieKTHpyeTC.H Ae • 
TeKTOpOM 6. ECJIH a cnei<Tpe BLIXOAHOro CHrHaJla AeTeKTO· 
pa npucyTCTBYIOT COCTaBJI.HIOil\He C qacTOTaMH B nonoce 
nponycKaHH.H YHlJ 7, TO 3T:8 COCTaBJI.HIOil\He yCHJIHBalOTC.H 
H AalOT nHK Hanp.H)KeHH.H 11\J u im Ha 3KpaHe OCD;HJIJIOrpa-
qia 8. 

TaKHM o6pa30M, B peCKBHAe npoHCXOAHT CMeweHHe 
qacTOT f J H f S , pe3yJILTaT CMeweHHJI MOAYJIHpyeT no 
aMnJIHTYAe Hanp.H)KeHHe Ha KOHType, KOTOpoe YCHJIHBaeT· 
CH H AeTeKTHpyeTC.H, a 3aTeM BLI,l\eJIJieTC.H npoMe)KyTO'IHa.H 
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Puc. 2. CneKmpbt, noAy'leHHbte e 3KcnepuMeHme no cxeMe 
puc. 1. IIo zopu3oHmaAbHOii ocu . - tJacmoma zemepoouHa, 
no eepmuKaAbHOii - Hanp11J1CeHUe Ha 8btXOOe YCUAUT/leAJI III/. 
,auana30H pa3eep111Ku no tJacTliome zemepoouHa 0 - 20 KI'll; 
tJacmoma cuzHaAa f s = 9916 I'11; ypoeeH·,; cuzHaAa OAR 
OCflUAA02paMM /omHOCU1/leAbHble eOUHUllbt/: a - O; b -
0,36; c - 0,45; d - 0,72; e - 1,08; f - 1,22. 
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11aCTOTa f . Y3KononoCHhIM yrrq_ B AaHHOM 3KCnepBMeH-. Im 
Te 11aCTOTa f. . BhI6paHa .. AOBOilhHO HB3KOH / - 800 I'1,1/' 

Im - 0 7 nonoca _ nponycKaHilR yrrq no ·ypoBHIO , cocTaBn_ReT 
- 80 I'1,1. OrpaHB'leHBe CBepxy Ha 11acT0Ty f. Hanaraei-- . ·.. Im . 
nonoca nponycKaHBR KOne6aTenLHOrO KOHTypa, KOTOpaR 
B HaweM 3KcnepBMeHTe onpeAenxna nonocy nponycKaHBR 
Bcero Bq-TpaKTa u COCTaBnxna ~3 KI'l,I. C ,tipyroii CTo
POHhl, B03MO)KHO ycuneHBe curmina c Hyne:eoii rrq, TOrAa 
y.3KOnonOCHhIH yrrq 7 AOil)KeH 6LITh 3aMeHeH Ha cliBnLTP 
HB)KHHX 11acTOT. 

Ha puc. 2 npuBeAeHLI clioTorpacliBB c 3KpaHa oc:uunno
rpaclia, nony11eHHhle npH ciiBKCBPOBaHHOH 11acTOTe CBrHana 
f = 9916 I'1,1, AHana3oHe pa3BepTKB no 11acT0Te fJ=0-
-20 KI'l,I _H pa3HhIX ypOBHRX CBrHana. YpoBeHL CBrHana 
yBeilB'IHBaeTCR OT BepxHeii OCUHnnorpaMMhl K HH)KHeii. 
Ha neBOM Kparo OCUBililO:rpaMM BBAHhl OABHO'IHhle nHKH, 
COOTBeTCTBYIOIUBe 11acTOTe f J = f im . )];Ba nHKa B :u;eHTpe 
ocuunnorpaMM COOTBeTCTBYIOT 'laCTOTaM f J = f s + f im 
ABa nHKa Ha npaBOM Kparo - 'laCTOTaM f J= 2 f s+ f im 
BhICOTa nHKOB f J = f S + f im BHa11ane pacTeT C yBenH11e
HHeM YPOBHR CHrHana, 3aTeM yMeHLwaeTCR H CTpeMHTCR 
K Hynro, B TO BpeMR KaK BhICOTa nHKOB fJ = 2 fs+f im Ha
pacTaeT. IlpH Aan1>HeiiweM yaenH11eHHH ypoa_HR CHrHana 
BhICOTa nHKOB fJ = 2 f s + f im TaK)Ke yMeHLwaeTCR, H 
nOHBilRIOTCR nBKB f J = 3 fs + fim , BhlCOTa KOTOphIX pacTeT. 
TaKHM o6pa30M,. MaKCHMYM BhICOThl nBKOB npH yBenu-
11eHHB aMnnHTYALI CHrHana CABHraeTCR Ha 3KpaHe oc
UHnnorpaclJa BnpaBo. Ilpu AanLHeiiweM yBenu11eHHH aM
nnHTY.I\hl CBrHana Mhl Ha6n10AanH CMeiueHHe. MaKCHMyMa 

BhlCOThl nBKOB 13cnpaao BnnOTh AO 'laCTOT_ f J = 5 f s + f im 
npu fs - 10 KI'l,I. liLin HCCileAOBaH AHana30H 11acTOT cur
Iiana OT 1600 I'll AO 200 KI'll, H BO BCeM AHana3oHe 
61,ino nony11eHO CMeWeHHe CBrHailOB THna f J = f S + f im . 

H3 ocuunnorpaMMhl puc. 2a BBAHO, 'ITO npH OTCyT
CTBHB CBrHana Kone6aHHR C 11aCTOTOH reTepOAHHa He 
nonaAalOT Ha BXO.I\ ycHnHTenR rrq. ,D;eiicTBHTenLHO, npB 
f J ~ 3 KI'll OHH ocna6n11IOTCR ABa)KAhl: nepBhIH pa3 KOne-
6a TenLHhIM KOHTYPOM, BTopoii - YCHilHTeneM rrq_ 

,ll;nR CHRTBR c:raTH'leCKOH xapaKTepBCTHKH. CMeCHTe!fR 
B Ka'leCTBe BCTO'IHHKa TOKa 3 6hln HcnonL30BaH CTa6anu-
3HpoBaHHhIH perynupyeMhIH BCTO'IHHK Hanpx)iceiIBH C BKnro-

8 

'leHHLIM nocneAOBaTenLHO pe3HCTOPOM AilR nony11eHHR pe
)KHMa 3aAaHHOro TOKa. CTaTH'lecKaR xapaKTepHCTHKa CMe
CHTenx · U im = ¢ (Us ) .zinx ABYX 11acToT cBrHana npuaeAeHa 
Ha puc. 3. H3 pucyHKa BHAHO, 'ITO HMeeTc» nHHeiiHLiii 

+ 

uim 

JO 

/ 
6 

I 20 

10 

0 0 Us 
1 2"',J 4 5 6 7 8 9 fO 

Puc. 3. Cmamu'-lecKa.11 xapaKmepucmuKa cMecume11.11 Ha pe
CKeuoe. IIo 20PU30H1!lallbHOU ocu - Hanp.11J1CeHue CUZHa11a 
US 6 01flHOCU1!lellbHblX eouHu1,1ax; no eepmuKallbHOU - Ha

np.11J1CeHue IIl/ Uim e 01flHocumellbHblX eOuHu1,1ax. a - '-lac
moma CUZHCl/la fJ = 10 KI'l,I, . fJ <fs; b - '-lacmoma cuz-
Ha/la fs = 10 KI'1,1, fJ>fs; c - '-lacmoma cu2Ha11a fs= = 18,5 KI'l,I, f J < f S . 

y11acTOK B Ha11ane xapaKTepBCTHKB, n03B0IlRIOIUHii HCnon1,-
30BaTL CMeCHTenL AilR ycuneHHR HB3KO'laCTOTHhIX CBrHa
IlOB B ABana30He HeCKOilhKHX KBnorep:u;. 

IIIHpHHa IlBHBH Ll f J reTepOAHHHhlX Kone6aHBii onpeAe -
nxeTcR no cliopMyne/ 4/ 

2 Ll f J = 4 11 k BTR / <I> o, /2/ 
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r,D;e kB - IlOCTOJIHHaH bOJibU.MaHa, T - TeMnepaTypa pe

CKBH,D;a. ,lJ;nH Hawero peCKBH,D;a HMeeM ~f J-9. I'll, eCJIH 

TeMnepaTypy pecKBH,D;a npHHHTb paBHOH T = 4,2 K. 3Ta 

qacTOTa orpaHH'-IHBaeT CHH3Y ,D;Hana30H B03MO)KllblX npo

Me:>KyTO'-IHblX qaCTOT 121 • MHHHMaJibHaH MO~OCTb CHrHana 

PS, paBHaH MOUlHOCTH WYMOB r(nepo,D;HHa, onpe,D;enJieT npe

,D;eJibHYIO '-IYBCTBHTeJibHOCTb CMeCHTeJIH a MO:>KeT 6b1Tb 

Hae:,D;eHa YMHO:>KeHHeM ~ f J Ha = kB T 121
. ·B HaWeM cny

qae pacqeT ,D;aeT Ps ::. 5 -1O-22Bm. 

Mbl onpe,D;eJIHJIH 3KCnepHMeHTaJibHO WHPHHY JIHHHH re Te· 

PO,D;HHa nocpe,D;CTBOM CTaTHCTH'-leCKoro H3MepeHHJI ,D;Hcnep

CHH noKa3aHHH qacTOTOMepa, BKnro'-leHHOrO Ha BblXO,D;e 

YTitJ, KOr,D;a f J =f im /c'-IHTaH anpHOPH, '-ITO 3aKOH pac

npe,D;eneHHJI qaCTOTbl reTepo,D;HHa HOpMaJibHblH/. C yqeTOM 

,D;HCnepCHH noKa3aHHH qacTOTOMepa 6blna onpe,D;eneHa wy

MOBaJI TeMnepaTypa reTepo,D;HHa Tn no 4lopMyne
111 

2 
Tn =rStI> 0 /2k 8 R, /3/ 

r,D;e r • BpeMH H3MepeHHJI qacTOTOMepa, S • ,D;HCnepCHJI 

noKa3aHHH qacTOTOMepa. 

B pe3yJibTaTe TeMnepaTypa Tn ,D;JIH ABYX Bbl6opoK 

o6'beMOM 90 H 60 H3MepeHHH qacTOTbl COCTaBHJia COOTBeT· 

CTBeHH() 11,2. H 8,4 K. Ilo,D;cTaBHB 3TH 3Ha'-leHHJI T n B 4lop

MYJIY /2/, Mbl onpe,D;eJIHJIH WHPHHY JIHHHH reTepO,D;HHa, KO· 

TopaH COCTaBHJia COOTBeTCTBeHHO -24 H . -18 I'll- 3TH 

3Ha'-leHHJI WHpHHbl JIHHHH reTepo,D;HHa ,D;alOT, COOTBeTCTBeH· 

HO, MHHHMaJibHYIO MOUlHOCTb carmi.na Pg-3,7~1O -
21 

H· 

~ 2,1 1O-21Bm, '-ITO npaMepirn B 5 pa3 6onbwe pacqeTHOH 

BeJIH'-IHHLI ,D;JIH T= 4,2 K. TaKoe npeBblweirne wyMoBoii 

TeMnepaTypbl peCKBH,D;a Ha,D; ero <ilH3H'-leCKOH TeMnepa-rypoe: 

o6'bJICHJieTCH, BepoHTHO, CYUleCTBOBaHHeM B peCKBH,D;e 4lnyK· 

TYHPYIOUleH TepM0·3.,D;.C., KOTopaH IlOJIBJIJieTCJI H3·3a Ha· 

nH'-IHH B peCKBH,D;e rpa,D;HeHTOB TeMnepaTypbl H 4lnyKTyHpyeT 

BCJie,IJ,CTBHe KOJie6aHHH TeMnepaTypbl renHeBOH BaHHbl. 

KpoMe 3TOro KOCBeHHOro MeTo,IJ,a .:onpe,D;eJieHHJI '-lyB· 

CTBHTeJibHOCTH CMeCHTeJIJI Mbl npHMeHHJIH H MeTO,IJ, ·He· 

nocpe,IJ,CTBeHHOro H3MepeHHJI HanpH:>KeHHJI WYMOB, npHBe· 

,IJ,eHHoro KO BXO,IJ,HOH u.enH CMeCHTeJIH, B Ka'-leCTBe KOTOpoe: 

HCnOJib30Banacb KaTyWKa Ll Kone6aTeJibHOrO KOHTypa. 

10 

,lJ;nJI 3TOH nenH B u.enH reHepaTopa CHrHana H3MepHJICJI TOK 

IS• KOr,D;a Ha BblXO,D;e YIItJ ,IJ,OCTHranocb He06XO,D;HMOe 

COOTHOWeHHe CHrHan/wyM. 3aTeM no H3BeCTHOH HH.IJ.YK· 

THBHOCTH KaTyWKH 'L't H qacToTe carHana 6blno onpe,D;ene

HO HanpH:>KeHHe CHrHana TJ s Ha KaTywKe Ll . TaK, npH 

OTHOWeHHH CHrHan/wyM, paBHOM .D.BYM, Mbl nony'-IHJIH cneKT· 

panbHYIO IlJIOTHOCTb HanpH:>KeHHJI WYMOB, / npHBe,IJ,eHHYIO K 

KaTywKe Ll , paBHyro - 5 • 10 -
12

B ·I'll -l 2 ,IJ,JIH qacTOTbl 

CHrHana . 10 KI'll. IlpHBe,D;eHHaJI KO BXO,IJ,HOH nenH MO~OCTb 

illyMOB, KOTOpaH COOTBeTCTByeT 3TOMY HanpH:>KeHHIO wy
MOB, paBHa - 8,8-10- 19 Bm. Cne,IJ,yeT OTMeTHTb, '-ITO B 3.TOM 

3KCnepHMeHTe K034>$HnHeHT CBJl3H KaTyWKH Ll C pecKBH· 

,IJ,OM COCTaBJIJIJI -0,4. ManbIH no cpaBHeHHIO c e,IJ,HHHD;ee: 

K034>$HU.HeHT CBJl3H npHBO,IJ,HT K yMeHbWeHHIO OTHOWeHHJI 

CHrHan/wyM. O,IJ,HaKo 3,D;ecb, no·BH,D;HMOMY, eCTb OilTH· 

MaJibHOe COOTHOWeHae ,IJ,JIJI K034>$HnHeHTa CBJl3H C TO'-IKH 

3peHHH nonyqeHHH MaKCHMaJibHOH '-IYBCTBHTeJibHOCTH cMe· 

CHTeJIJI. 

TaKHM o6pa30M, paCCMOTpeHHbIH CMeCHTeJib o6Jia,IJ;aeT 

· no cpaBHeHHIO C OilHCaHHblM /S/ TeM npeHMYUleCTBOM, '-ITO 

npH CMeWeHHH CHrHaJIOB B ,IJ,Hana30He HeCKOJibKHX KHJIO • 

repn qacTOTa reTepO,IJ,HHa HaXO,IJ,HTCJI 3a IlOJIOCOH KaHaJia 

YCHJieHHJI H He npoxo,D;HT Ha BbIXO,D; YIItJ. CMeCHTeJib HMeeT 

Ha qacToTe . 1 b KEil npaae,D;eHHYID KO BXO.IJ.Y cneKTffJibHyro 

IlJIOTHOCTb HanpH:>KeHHJI WYMOB -5-10-12 B•I'll - 2, '-ITO 

Il03BOJIHeT HCnOJib30BaTb ero ,IJ,JIJI ycuneHHJI cna6blX HH3KO· 

'-laCTOTHblX CHrHahoB B yKa3aHHOM ,IJ,Hana30He. AHaJIH3 

pe3yJibTaTOB 3KCnepHMeHTa noKa3blBaeT, '-ITO '-IYBCTBH· 

TeJibHOCTb, npe,IJ,cKa3blBaeMaH Teopuee: 1 21, a HaweM 3Kcne

PHMeHTe He ,D;OCTHrHyTa. O,IJ,HOH H3 npH'-IHH IlOHH:>KeHHJI 

'-IYBCTBHTeJibHOCTH JIBJIHeTCH, Ha Haw B3rJIH,IJ,, noTepH CHr· 

HaJia BO BXO,IJ,HOH nenH CMeCHTeJIJI H3·3a B03MO)Kll0H He· 

onTHMaJibHOH CBH3H BXO,IJ,HOH KaTyWKH C peCKBH,IJ,OM. IIep

cneKTHBHblM B CMblCJie IlOBblWeHHJI '-IYBCTBHTeJibHOCTH M_o

:>KeT 6bITb Henocpe,IJ,CTBeHHOe BKnID'-leHHe peCKBH,IJ,a B ,D;O· 

6pOTHYIO H36HpaTeJibHYIO nenb, HaCTpaHBaeMyro Ha qacTOTY 

cHrHana. 
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