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3KcnepuMeHTbl no xpaueHHIO YXH B cocy.D,ax H3 paJnuq

HbiX MaTepHaJIOB /1-4/ ITOKa3aJIH, qTo BpeMeHa xpaHeHHJI, 

KaK npaBHJIO, OKa3biBaiOTCH 3HaquTeJILHO MeHLWe O*H.D,ae

MbiX 3HaqeHHH, paccqHTaHHbiX HCXO)J.H H3 ceqeHHH 3aXBaTa 

H Heynpyroro pacceHHHH )J,JIH TeiTJIOBbiX H XOJIO)J,HbiX HeHTpo

HOB. 0.D.HaKo CTporax KonuqecTBeHHax oueHKa Ha6nro.D,aeMoro 

paCXO)f()J.eHHH BO BCeX BbiiTOJIHeHHbiX JKCITepHMeHTaX JaTpy.D,

HHJiaCL TeM <lJaKTOM, qTo B COCy.D,aX xpaHHJIHCL H .D,eTeKTOpOM 

perHCTpHpOBaJIHCL YJILTpaXOJIO)J,Hble HeiiTpOHbl OTHOCHTeJILHO 

wupoKoro cneKTpa. KpHBble xpaHeHHH /T.e. JaBHCHMOCTL 

qHCJia OCTaiOII.(HXCH B COCy.D,e HeiiTpOHOB OT BpeMeHH BLI· 

.D,ep)I(KH/ B JTOM CJiyqae He OITHCbiBaJIHCL npoCTOH JKCDO'HeH

UHaJILHOB <lJyHKUHeii. IJpoue.D,ypa H3BJieqeHHH H3 JKCnepHMeH

TaJILHbiX KpHBbiX J<lJ<lJeKTHBHOrO KOJ<ll<lJHUHeHTa ITOrJIOll{eHHH 

YXH npu O.D.HOKpaTHOM coy.D,apeHHH co CTeHKoii /HMeHHO 

JTOT KOJ<ll<lJHUHeHT COllOCTaBJIHeTCH C TeopeTuqecKH O)I(H.D,ae

MbiM/ BKJIIOqaJia npe.D,ITOJIO)I(eHHH 0 TOM, qTo uaqaJILHbiH 

cneKTP xpaHHIUHXCH YXH HBJIHeTcx MaKcBeJIJIOBCKHM, T .e. 

N (E) dE - E Y. d E , J<lJ<lleKTHBHOCTL .D.eTeKTopa He JaBH

cHT OT JHeprHH HeiiTpoua H yrnoBoe pacnpe.D,eneuue xpaux

IUHXCH HeiiTpOHOB HBJIHeTcx HJOTponHbiM. Bee JTH npe.D,no

JIO)I(eHHH B CHJIY 3HaqHTeJILHbiX TeXHHqeCKHX Tpy.D,HOCTeii 

He npoBepHJIHCL H, DO BCeii BH.D,HMOCTH, B JKCnepHMeHTe 

XOpOWO He BbiiTOJIHHJIHCL. 

qTo6bl H36aBHTLCH OT yKaJaHHbiX TPY.D.HOCTeii, Mbl npo

Benu H3MepeHHH /1. - J<lJ<lleKTHBHOrO KOJcil<llHUHeHTa ITOrJIOil\eHHH 

YXH .D.JIH yJKHX JHepreTuqecKHX HHTepBaJioB. IlpH JTOM 

MO)I(HO 6biJIO Ha.D,eHTLCH, qTO, ITOMHMO 6onee Toquoro onpe

.D,eJieHHH JKCnepHMeHTaJILHOrO 3HaqeHHH l1 , H3MepeHHe Ja· 

BHCHMOCTH l1 OT JHeprHH HeiiTpOHOB MO)I(eT npOJIHTL CBe1 

Ha MexaHHJM aHoMaJILHO 6onLworo nornomeuux YXH B 

CTeHKaX COCY.D.OB. 
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Puc. 1. CxeMa 3KcnepuMeHma no U3MepeHwo epeMeHu xpa
HeHUJI YXH OAJI Y3KUX 3Hepzemu~ecKux uHmepeaAoe/noJicHe
Hue e meKcme/. 

B pa6oTax /3/ , r,Ae Hccne,Aoaanocb xpaaeaHe YXH 
pa3HbiX 3HepreTH'IeCKHX HHTepaanOB B COCy,AaX H3 Me,AH 
H rpa<}IHTa, ,AnB orpaHH'IeHHJI HHTepaana 3HeprHii HeHTpOHOB 
CHH3y npHMeH.RnCJI Ha6op <}lonbr H3 paJnH'IHhiX MaTepHaJIOB, 
pacnonaraeMhiX nepe,A ,AeTeKTOpOM. fipH HCnOnh30BaHHH 
TaKoro cnoco6a H3MepeHHJI AnJI nony'leHH.R HH<}IopMaiJ,HH 
o apeMeaax xpaaeHHJI H Ko3cWJHu,HeHTa norno~eHHJI YXH 
pa3HhiX 3HeprHH He06XO,AHMO 6blnO B ,AOnOJIHHTenLHhiX 3KC
nepHMeHTaX HJMep.RTb cnei<Tp JanonHJIIO~Hx cocy,A YXH, 
a TaK)I(e a ,ApyrHx, aecLMa TPYAOeMKHX 3KcnepHMeHTax, 
onpe,AenJITh rpaHH'IHhle CKOpOCTH ,AnJI Ka)I(,AOH H3 npHMeHJie
MhiX B H3MepeHH.RX <}lonbr. KpoMe TOrO, OCTaBanCJI OTKpbi
ThiM BOnpoc 0 3aBHCHMOCTH 3<ll<lleKTHBHOCTH ,AeTeKTOpa OT 
3HeprHH YXH. 

B aacToJI~eii pa6oTe peanHJoaaa 6onee npocToii crro
co6 H3MepeHHJI apeMeHH xpaaeHH.R YXH ,AnB AOCTaTO'IHO 
yJKHX 3HepreTH'IeCKHX HHTepaanoa /- 10 H3B, a,a npHa-
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I.{Hne, B03MO)I(HO, H 6onee yJKHx/. Cnoco6 JaKmoqaeTc.R 
B KOM6HHHpOBaHHOM HCnOnh30BaHHH 3aMe,AneHH.II H YCKOpe
HH.II YXH a none T.ll)l(eCTH H O,AHoii <}lonLrH H3 MaTepHana 
c H3BeCTHoii rpaHH'IHOii cKopocTLIO. Ha puc. 1 noKaJaaa 
cxeMa 3KcnepHMeHTa. Ha cxeMe: 1 - yqacTOK aaKyyMHpo
aaaaoro aeiiTpoaoao,Aa, no KOTopoMy YXH nocTynaiOT K 
ycTpOHCTBy ,AnB H3MepeHH.II BpeMeHH xpaHeHH.R, 4 - COCYA 
,AnJI xpaaeHHJI YXH, 3 - anycKaoii H BhlnycKaoii Knanaahl 
YXH, 7 - <}lonLra H3 MaTepHana c HJBeCTHOH rpaHH'IHOii 

, 3HeprHeii Em , pacnonaraeMa.R aenocpe,AcTaeaao nepe,A ,Ae
TeKTopoM YXH /8/, 6 - aepTHKanLHhiH yqacToK aeiiTpoao
BOAa ,AnHHOH t.H CO CTeHKOH H3 MaTepHana C rpaHH'IHOH 
CKOpOCThiO 6onee BhiCOKOH, 'leM rpaHH'IHaJI CKOpOCTh Ma
TepHana <}lonbrH. fipH HCnOnb30BaHHH BXO,AHOrO HeHTpOHO
BO,Aa 1 C ,AOCTaTO'IHO 60nbWHM KOnH'IeCTBOM nOBOpOTOB 
cneKTP YXH, nocTynaiO~Hx K ycTaHOBKe, peJKO o6phlaa
eTCJI caepxy fiP.H 3HeprHH, paaaoii Er_]) MaTepHana aeiiTpo
HOBO,Aa /eM. l/ /. llpH .AH<}I<}Iy3HH YXH B none TJI)I(eCTH 
Ha BepTHKanLHOM y'laCTKe HeHTpOHOBO,Aa 2 BeCb cneKTp 
YXH cMe~aeTC.R BHH3 no wKane 3HeprHH aa aenH'IHHY mgH 
I H - BhiCOTa no,A'heMa YXH aa yqacTKe 2, g - ycKopeaHe 
CB060,AHOrO na,AeHHJI/, Ha y'laCTKe 5 HeHTpOHhl BOCCTaHaB
nHBaiOT nepaoaaqanbHYJO 3HeprHro. B npocTeiiweM aapHaHTe 
onHChiBaeMoro MeTo,Aa, Kor,Aa E rp = E W /HcnoJlhJOBaJIHCb 
Me,AHhiH HeiiTpOHOBOA H Me,AHaJI <}lonbra/, B ,AeTeKTOp nona
,AaiOT HeHTpOHhl, HMeiO~He Ha ypOBHe ,AeTeKTOpa 3HeprHIO 
B <}IHKCHpOBaHHOM HHTepaane 

E rp + mgt. H > E > E rp . /1/ 

HeiiTpOHhl c MeHLweii 3HeprHeii qepe3 <}lonLry He npoxo,AJIT, 
HeHTpOHhl C 6onbWeH 3HeprHeH B cneKTpe OTCyTCTBYJOT. 
3TO nocne,AHee 06CTOJITenLCTBO npoaepJinOCb B ,AOnOnHH
TenbHhiX H3MepeHH.II~ B reoMeTpHH, KOr,Aa t.H = 0 H o6a 
KnanaHa OTKphiThl. fipH 3TOM C'leT HeHTpOHOB yMeHbWaeTCJI 
a 15-i:40 pa3 no cpaaaeHHIO c HJMepeHHJIMH B cnyqae, KOr,Aa 
t. H = 25 cM, H a 5 pa3 no cpaaaeHHIO co cnyqaeM t.H = 
= 10 CM. 

B HJMepHTenbHOM o6'heMe, aaxo,AJI~eMCJI aa BhiCOTe 
H aa,A ypoaaeM aeiiTpoaoao,Aa, 3TOMY HHTepaany perHcTpH-
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pyeMhiX ,IJ;eTei<TOpOM Heii:TpOHOB COOTBeTCTByeT HHTepBan 
3Hepruii 

E rp - m g H > E > E rp - m g ( H + ~H) . /2/ 

MeH.Il.ll Tai<HM o6pa30M BLICOTY H , MO:>KHO npoaecTH H3Me
peHHe apeMeHH xpaHeHH.Il YXH ,IJ;JI.Il mo6oro yqacTI<a lliHpHHoii 
m g~ H B ,IJ;OCTynHoM ,IJ;Hana3oHe 3Hepruii HeiiTpoHoB: 

0 < E < E rp . II pH 3TOM oTna,IJ;aeT Heo6xo,IJ;HMOCTL yqeTa 
3HepreTHqeci<OH 3aBHCHMOCTH 3cWJei<THBHOCTH ,IJ;eTei<TOpa, 
Tai< I<ai< He3aBHCHMO oT H ,IJ;eTei<Top perHcTpupyeT HeiiT
poHhl B Y3I<OM cllHI<CHpoaaHHOM HHTepaane /1/. Ilpo:uecc 
H3MepeHH.Il apeMeHH xpaHeHH.Il, Bai<yyMHhle ycnoBH.Il H cnoco6 
o6pa6oTI<H noaepxHOCTH Me,IJ;Horo cocy,IJ;a 6LIJIH Tai<HMH :>Ke, 
I<ai< B pa6oTe /2/ . Ha puc. 2 noi<a3aHLI nonyqeHHble 3THM 
MeTo,IJ;OM I<pHBhle xpaHeHH.Il YXH ,IJ;JI.Il pa3JIHqHLIX HHTepaa
noa 3HeprHH HeHTpOHOB. 

,ll,JI.Il H3BJieqeHH.Il H3 nonyqeHHLIX 3I<CnepHMeHTaJILHhiX 
,IJ;aHHhiX o apeMeHax xpaHeHH.Il YXH B y3I<HX HHTepaanax 
3HeprHH I ~ H = 25 CM cooTBeTCTByeT 25 H3B 3HeprHH 
HeiiTpoHa/ HHcllopMa:UHH o I<o3cW>H:uHeHTe norno~IteHH.Il YXH 
B 3THX HHTepaanax HCnOJIL3yeTC.Il JIHWL npe,D;nOJIO:>KeHHe 
o6 H30TponHOCTH noToi<a YXH B cocy,IJ;ax ao apeM.Il xpaHe
HH.Il, cnpaae,IJ;JIHBOCTL I<OToporo 6y,IJ;eT o6CY:>K,IJ;eHa HH:>Ke. 
B 3TOM cnyqae neri<o MO:>KHO BhlqHCJIHTL ,IJ;JIHHY cao6o,IJ;Horo 
npo6era HeiiTpOHa Me:>K,IJ;y CTOJII<HOBeHH.IIMH CO CTeHI<OH. Ko34l· 
cllu:uueHT norno~IteHH.Il 11 Bhlpa:>KaeTc.ll cne,IJ;YJOiltHM o6pa3oM 
qepe3 H3MepeHHoe apeM.Il xpaHeHH.Il T /c yqeToM nonpaBI<H 
Ha pacna,IJ; HeiiTpoHa/: 

- ~( _1 - _J._ ) ' 
11 - v T To 

/3/ 

r,IJ;e d - cpe,D;H.Il.ll ,IJ;JIHHa npo6era HeHTpOHa Me:>K,IJ;Y CTOJII<HO" 
BeHH.IIMH CO CTeHI<aMH COCy,IJ;a, V - cpe,D;H.Il.ll CI<OpOCTL 
HeiiTpOHOB B paccMaTpHaaeMoM HHTepaane 3Hepruii YXH, 
T0 - apeM.Il :>KH3HH HeiiTpoHa ,IJ;o {3-- pacna,IJ;a. Cpe,IJ;H.Il.ll ,IJ;JIHHa 

npo6era BhlqHcnunacL no ra30I<HHe THqe ci<oii cllopMyne, cnpa
Be,IJ;JIHBOH ,IJ;JI.Il H30TponHoro nOTOI<a HeHTpOHOB 

d _ 4V ---s ' /4/ 

6 

t 
r. 

1 

r,IJ;e V .- o6'beM cocy,IJ;a, S - nnm:ua,IJ;L BHyTpeHHeii noaepx
HOCTH. 

IlonyqeHHa.ll Tai<HM 06pa30M 3aBHCHMOCTL l1 ( V) ,II;Jl.ll 
3Jiei<TpononupoaaHHoii Me,IJ;Hoii noaepxHOCTH noi<a3aHa Ha 
puc. 3 /Toqi<H Ha I<PHBoii 1/. TaM :>Ke npHBe,IJ;eHa TeopeTHqe
ci<a.ll I<pHBa.ll 2 ,IJ;JI.Il cpe,D;Hero no yrnaM na,IJ;eHH.Il HeiiTpoHa 
I<03cWJH:UHeHTa 34lcllei<THBHOrO norJIOI:ueHH.Il 

N 
lJ 

11o 2!z... ( arc sin y - y y 1 - Y 2 ) ' 
y2 

/5/ 

--1 

JlJO t (t'l< 

Puc. 2. Kpuebre xpaHeHwt e MeOHoM cocyoe pa3MepoM 
~ 8,5 X 200 CM HeUUfpOH08 C pa3HblMU 3Hep2UJIMU 
1 - /5-7-30/ H3B = /200.t.17 I c, 
2- /50-':-75/ H3B = /70,4:!:_5,5/ c, 
3- /65.:,()0/ H3B = /52,0:!:_7,3/ c, 
4 - /957120/ H3B = /32,2:!:_2,3/ c, 
5- /145-7-170/ H3B = /20,5:!:_5,0/ c, 
6- /160+170/ H3B = /13,5:!:_4,0/ c. 
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Puc. 3. 3aeucuMOC11lb KO:JtfojuijueHma nozAOIJieHu.R YXH a 
MeOHOM cocyc)e 01/l CKOpOC1/lU HeU11lpOHOB. FopU30H1/laAbHbJe 
AUHuu Ha :JKcnepuMeHmaAbHbJX mo<~Kax yKa3bJBa10m noAHbJU 
uHmepeaA cKopocmeu HeiimpoHoe, xpaH.RIJIUXC.R a cocyoe. 
liOJICHeHUJI K KpUBbJM - B 1/leKC1/le. 

cnpaae~nuaaH B cnyqae H~eanLHO rna~KOH noaepxHOCTH 
c pe3KOH rpaHuue:H ae~ecTBO - BaKyyM. 3~ecb y =vI v rp 

lm b 
TJ = ----

Reb 

a3 +aHL 

2 b A 

b - ~nHHa pacceHHHH, a 3 , aHy· ceqeHHH 3axaaTa H Heynpy
roro pacceHHHH, A - ~JIHHa BOJIHhl HeHTpoHa. B pacqeTe npu
HHTO cornaCHO /S/ a 3 + aHy = 873 6apH npH V = 10 M/C 
H TeMnepaType 303 ° K, b = 0, 76 •10-I 2 

CMH COOTBeTCTBeH
HO TJcu = 1,45 ·10-4 . Bee 3KcnepuMeHTanhHhle ToqKH 
ne:>KaT 3HaquTeJILHO Bhlwe 3TOH TeopeTHqecKoH KPHBOH H 
B npe~enax TOqHOCTH 3KCITepHMeHTa O~HHaKOBO XOpOWO 
OnHCblBaiOTCH TpeMH B03MO:>KHblMH MeXaHH3MaMH nOBbiWeH· 
Horo norno~eHHH YXH B cTeHKax cocy~a. 

8 

. a/ CyMMapHoe ceqeHHe 3axaa Ta H Heynpyroro pacceHHHH 
YXH /HanpHMep, 3a cqeT 3arpH3HeHHH, pacnpe~e.rieHHhlX 
B noaepxHOCTHOM cnoe/ npHMepHo B 2,6 pa3a 6onLwe ceqe
HHH ~JIH qHCTOH Me~H /KpHBaH J, puc. 3, paccqHTaHHaH ITO 
lf>opMyne /5/ c napaMeTpoM TJ = 3, 74 ·10- 4 /. 

6/ IIoaepxHOCTh cocy~a He HBJIHeTCH H~eanLHO rna~KOH. 
,lJ;nH KonuqecTBeHHoro pacqeTa BJIHHHHH wepoxoaaTOCTH no
aepxHOCTH ucnonh30Banacb npocTeB:waH o~HonapaMeTpoaaH 
MO~eJib C pa3MblThlM ITOTeH:u;HaJIOM Ha rpaHHUe Be~eCTBO • 

h2 z -I 
BaKYYM BH~a U(Z)=-

2 
-Ur (1+exp{--)) ,HMeiOI:u;aH CTporoe 

m P a 

peweHHe 161 H ~ruo~aH ~JIH ycpe~HeHHoro no yrnaM na~eHHH 
K034>$H:u;HeHTa norno~eHHH cne~y10~ee Bhlpa:>KeHHe: 

Jl. = Jl.o + .i!L '! [ 
Y2 n=I 

2 ny 
a -- . Ur..e_:_ arc tg ( _ 1 1 

y 2 + ..j U rp a 0 2 nv -

-IU ay y..jU- a 
+ arc tg ( __ _:_Y__:I])__ ) _ r~ ] . 

n + ..j U rp a ..j 1_:yT 0 

) + 

/6/ 

Pe3yJILTaThl pacqeTa c napaMeTpoM pa3MhlTHH a =Xrp = 

110 A H npu TJ =TJcu = 1,45 ·I0-4 npe~cTaaneHhl 
KPHBOH 3 puc. 3. 

a/ Ha noaepxHoCTH cocy~a HMeeTcH BO~HHaH /HnH Mac
JIHHaH/ nneHKa, npuao~H~aH H3·3a 6onLworo ceqeHHH He
ynpyroro pacceHHHH HeHTpOHOB Ha BO~Opo~e K HarpeBaHHIO 
YXH npu npoxo:>K~eHHH qepe3 Hee. ,lJ;ononHHTenLHoe norno
~eHHe YXH B TaKo:H nneHKe cor nacHo 17 I paaHo p. 

TIJI 

= _f!l_~ Im I tjJ * U tjJ dr. 
77 h 2 TIJI 

IIonaraH noTeH:u;Han nneHKH 

UnJI qucTo MHHMhlM H ycpe~HHH norno~eaue B nneHKe no yr
naM na~eHHH, MO:>KHO n9nyqHTh, qTo 

I 2 2 
Jl. = 4 TJ TIJI t [ 1 - .! I ( _!_- 2 y_x_ sin 2 x y t -

y . to 2xy 

-2 ..j 1- y2x 2 sin2xyt)dx, /7/ 
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lmU fiJI 
r.n;e TJ =----

fiJI E y =vI v rp ' t • TOJI~Ha nneHKB 
~ rp 

B e.n;HHHIJ;ax ~ r'p , E rp , v rp , X rp • - cooTBeTCTBeHHO 
rpaHHqHaJI 3HeprHJI, CKOpOCTb H ,D;JIHHa BOJIHbl ,D;JIJI MaTepua
Jia cTeHKH cocy.n;a. 

KpuaaJI 4 puc. 3 nonyqeHa cyMMHpoaaHHeM norno~eHHJI 
17 I B nneHKe lnpe.n;nonaranacb ao.n;JIHaJI nneuKa c ceqe-
HHeM Harpeaa 3,1·103 

6apH/MoAeKyAy npu v = 10 M/c 
TOJI~Hoii t = 0,5 ~ rp = 55 If I H norno~eHHJI a Me.n;Hoii 
CTeHKe 151. 

HH O,D;HH H3 Tpex paCCMOTpeHHbiX MexaHH3MOB He npe.n; • 
CTaBJIJieTCJI HaM l.leJIHKOM OTBeTCTBeHHbiM 3a aHOMaJibHO 
6onbwoe norno~eHue YXH, nocKOJibKY nonyqaeMble 3HaqeHHJI 
napaMeTpOB TJ , a , t 3aMeTHO npeBbiWaJOT HX Ol.leHoqHble 
aenuqHHbl. B To :>Ke apeMJI, K co:>KaJieHHJO, npuae.n;eHHble 
3KCnepHMeHTaJibHble .n;aHHble He n03BOJIJIIOT nOJIHOCTbiO HC· 
KJIJOqHTb KaKOH"JIH60 H3 3THX MeXaHH3MOB. fiOBbiiUeHHe Toq· 
HOCTH H3MepeHHH 3aBHCHMOCTH 11 OT 3HeprHH HeiiTpOHOB, 
nO-BH,D;HMOMy, MaJIO npOJICHHT KapTHHy, TaK KaK B JII06oe 
H3 OnHCaHHH MO:>KHO BHeCTH .n;onOJIHHTeJibHble napaMeTpbl 
lpacnpe.n;eneHHe npuMeceii Ha noaepxHOCTH, napaMeTpbl 
wepoxoaaTOCTH, rpaHHqHyJO 3HeprHJO, nneHKH H T . .n;./, ynyq
waJO~He cornacue Mo.n;enu c 3KcnepHMeHTOM. IioJibmaJI o.n;
H03HaquocTb B onpe.n;eneHHH MexaHHJMa norno~eHHJI YXH, 
Ha Haw BJrnJI.n;, Mo:>KeT 6b1Tb nonyqeHa nyTeM npJIMoro HJ· 
MepeHHJI BJIHJIHHJI Ha J1 cllHJHqecKHX xapaKTepHCTHK noaepx
HOCTH cocy.n;a HJIH ero TeMnepaTypbl. 

HcnoJib3oBaHHoe Bblme npe.n;nono:>KeHHe o6 H30TponHOCTH 
noToKa YXH BHYTPH H3MepHTeJibHoro cocy.n;a KaqecTBeHHO 
CJie.n;yeT H3 TOrO, qTo BepOJITHOCTb ,D;HcllcllY3HOrO OTpa:>KeHHJI 
HeiiTpoHa OT cTeHKH cocy.n;a aenHKa I cor nacHo pa6oTaM 1 1•81 

,D;JIJI 3JieKTpOnOJIHpOBaHHOH Me,D;H OHa COCTaBJIJieT HeCKOJibKO 
npol.leHToal no cpaaHeHHJO c aepoJITHOCTbJO norno~eHHJI 
HeiiTpoHa J1 - TJ -10-3 , T .e. H3oTponHocTb noToKa YXH 
ycTaHaBJiuaaeTcJI JHaquTeJibHO 6blcTpee, qeM u.n;eT ero 
ocna6neHBe. 

~JIJI npoaepKH 3TOrO npe.n;noJIO:>KeHHJI 6biJIH BblnOJIHeHbl 
H3MepeHHJI C COCy,D;aMH pa3JIHqHbiX pa3MepoB, T .e. C pa3HOH 
cpe.n;Heii .n;JIHHoii cao6o.n;Horo npo6era YXH. Ha puc. 4 npu
ae.n;eHbl peJyJibTaTbl H3MepeHHii apeMeHH xpaHeHHJI YXH 
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Puc. 4. Kpu8aJI xpaHeHUJI YXH 8 cocyoax U3 MeOu ¢8,5 cM 
U 0AU1WU 200 CM /111eMHbi€ 1110\IKU/ U 20 CM /C8€111Able 1110'1" 
KU/. IJo OCU a6C!lUCC - 01111WUJ€HUe 8peMeHU 8blOepJICKU K 
OAuHe c8o6o6Hozo npo6eza 8 c/cM. 

,D;JIH CneKTpa CKOpOCTeH C rpaHHI.laMH 3,2 · 5, 7 M/C B l.lH" 
JIHH,D;pHqecKHX Cocy.n;ax ,D;HaMeTpOM 8,5 CM H ,D;JIHHOH 200 CM 
ITeMHbie TOqKHI H 20 CM lcBeTJibie TOqKH/. 3KcnepHMeH· 
TaJibHble TOqKH y.n;OBJieTBOpHTeJibHO OnHCbiBaiOTCH e,D;HHOH 
KPHBOH, 3aBHCHll.leii OT OTHOWeHHH BpeMeHH xpaHeHHH t K 
cpe.n;Heu .n;JIHHe cao6o.n;Horo npo6era ~ , ablqHcneHHoii no 
cllopMyne /4/ .n;nH H3oTponHoro noToKa /T.e. OT cpe.n;Hero 
qucna CTOJIKHOBeHHH CO CTeHKOH cocy.n;a/. 3TH pe3yJibTaThl 
nO,D;TBep:>K.n;aJOT OTCYTCTBHe KaKHX- JIH60 J<WJeKTOB BbiCTpau
BaHHH noToKa YXH npu xpaHeHHH B Me,D;HhiX cocy.n;ax. 

ABTOphi Bhipa:>KaJOT 6oJihWYJO npH3HaTeJihHOCTh B.K.Hr
HaTOBHqy 3a norte3Hble ,D;HCKYCCHH H llOMOll.lh B pacqeTaX. 
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PyKonacb nocrynana a B3~arenLCKBi or~en 
11 cjleapan.11 1976 ro~a. 

Y CJIOBHB 06MeHa 

llpenpBBT.W a coo~eHBJI OHJIH pacc.wmuoTCJI6ecnnaTao, aa ocaoae 
B3aBMHOrO 06MeHa, YJIBBepCBTeTaM, BHCTBTyTaM, Jia60paTOpBJIM, 6a6-
JIBOTeKaM a aay'IH.ww rpynnaw 6onee 50 cTpaH. 

llOMBMO perynJipHOi paCC.wnKB B nOpJI.u;Ke 06MeHa,H3AaTen&CKBi 
OT,Ilen e:ac:erO,IlHO B.WUOnHJieT OKOnO 4000 OT,Ilen&H.WX 3&npOCOB Ha Bioi" 
c.wnKY npenpaaToa a coo6JlleHBi OHJIH. B TaKBX 3anpocax cne.u;yeT 
o6JI3aTem.ao yKa3.WBaTh aa.u;eKc 3anpaiUBaaeworo B3AaHBJI. 

A~peca 

llaci.wa no acew aonpocaw o6weaa ny6naKa~JIMH, a TaK:lKe 3anpo· 
c.w aa oT.u;em.a.we &3.u;aa&JI cne.u;yeT aanpaBnJITh no a.u;pecy: 

101000 MocKaa, 
FAa6HI>ti1 not~1/laM111, n/JI 79, 
H3c)a1/leAI>,CKui1 o•c)eA 
061Jec)uHeHHOZO UHC1/IU111Y1110 
Jlc)epHWX UCC.Ilec)oaaHUU. 

A.Ilpec .u;nJI noc.wnKB acex ny6naxauai B nopJI.u;Ke o6weaa, a TaK:ac:e 
.u;n.a 6ecnnaTaoi no.u;nacxa aa aayqa.we :ac:ypaanw: 

101000 MocKaa, 
FAaaHwil not~lllaMlll, n/JI 79. 
Jlay'IHO·l/leXHU'IeCKQJI 6U6.1lU0111eKa 
061Jec)uHeHHOZO UHC1/IU111Y1/IO 
Jlc)epHI>tX uccAec)oaaHuil. 


