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1. BBEAEHHE 

B 3KcnepHMeHTax c non~pHaoeaHH~MH Tennoe~MH He~TpoHaMH An~
TenbHOe epeMR ~cnonb3yeTc~ cn~H-$n~nnep Apa6K~Ha 11 • 2 · 31 , ocHo
eaHH~~ Ha npoxo*AeH~~ HeMrpOHOM T04K~ Hyneeoro non~. TaKo~ 
cn~H-$n~nnep, KaK npae~no, np~MeH~eTc~ np~ ~ccneAOBaH~~x Ha 
ny4Kax c Man~M nonepe4H~M ce4eH~eM. HeAaBHO 6~n npeAnO*eH HO
e~~ cn~H-~n~nnep An~ HeMOHOXPOMaT~4eCK~X ny4KOB He~TPOHOB C 
o6nacTb~ Hyne eoro non~ e B~Ae n~HH~ 141 • Pa6o4a~ o6nacTb ra Koro 
cnHH-$nHnnepa ne*~T B OKpeCTHOCT~ 3TO~ n~H~~. 3TO npaKT~4eCK~ 
nonHOCTb~ CHHMaer orpaH~4eH~e Ha OA~H ~3 paaMepoe nonepe4Horo 
ce4eH~~ ny4Ka He~TPOHOB ~ noaeon~eT cy~eCTBeHHO noAH~Tb ceer o
CHny ycTaHOBOK, ~CnOnb3yi~~XC~ B non~pH3a~~OHH~X 3KCnep~MeHTaX. 
B pa6orax 14 ·&1 o6CY*Aanc~ eonpoc o6 oco6eHHOCT~x ~yHK~HH eepo
~THOCTH peeepca cn~Ha An~ AaHHoro cn~H-~nHnnepa ~ o eo3MO*Hoc
TH ee 3KcnepHMeHTanbHoro onpeAeneHH~. 

B Hacro~~e~ cTaTbe coo6~anrc~ peaynbrar~ 3KcnepHMeHTanbHO~ 
npoeepKH pa6oTocnoco6HOCTH cn~H-~nHnnepa c npoT~*eHHO~ pa6o4e~ 
o6nacT b~ 14 ~ Pa6o4~~ eap~aHT cn~H-$n~nnepa co3AaH e na6oparo
PHH HeHTPOHHo~ ~H3~KH OH~H. 

2. KOHCTPYKUH~ CnHH-$nHnnEPA H nPHHUHn AE~CTBHR 

KoHCTPYK~H~ pa6o4ero eap~aHTa cnHH-~nHnnepa cxeM~TH4eCKH 
noKa3aHa Ha pHC. 1a. 0H COCTO~T H3 ABYX OCHOBH~X KaTyWeK /1/ B 
BHAe np~MoyronbH~x paMoK paaMepoM 150x250 MM 2. Ka*Aa~ ~3 paMOK 
~MeeT HaMOTKY Ce4eHHeM ~Qx)Q MM 2 H3 n~THCOT BHTKOB . PaMKH pac
nonO*eH~ e nnocKOCTH XY, nepneHA~Kyn~pHo~ oc~ ny4Ka. An~ no
AaeneHHR Hx-KOMnoHeHT~ pacce~HHOro non~ M~ ~cnonbsoeanH KoM
neHc~pyn~~e KaTywKH /2/ AHaMeTpoM 250 MM. HecnO*HOe ycrpo~cTeo 
no3BOnRnO ~3MeH~Tb paCCTORH~e Me*AY paMKaM~, a TaK*e nepeAB~ 

raTb BC~ KOHCTPYK~Hn KaK ~enoe nonepeK ny4Ka BAOnb oce~ X H 
Y. Ka*Aa~ H3 paMOK nOAKnn4anaCb K OTAenbHOMy ~CT04HHKY TOKa C 
perynHpOBKO~ B npeAenax OT 0 AO 3 A. B pe*HMe peeepca paMKH 
BKnn4anHCb TaKHM o6pa30M 0 4TO HanpaeneHH~ TOKOB B ~X 6n~*a~W~X 
cropoHax coenaAanH . Ha p~ c . 2 noKaaaH~ peaynbTaT~ H3MepeH~R 

H 1 -KoMnoHeHT~ non~ cn~H-~n~nnepa np~ 3Ha4eH~H ToKa e paMKax, 
paBHOM 2,6 A, H paccTO~HH~ Me*AY paMKaMH 58 MM. np~4~H~. np~ 
BOA~~He K eaaHMHOMy peeepcy cn~Ha H MarH~THoro non~ np~ npo-
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PHc. 1. a - cnHH-~nHnnep c npoT~*eHHOH pa6o4eH o6-
nacT;~. 1 - TOKOB~e paMKH 1 2 - KOMneHCHpy~He KaTyw
KH. CTpenKOH noKa3aHo HanpaeneHHe HeHTPOHHoro ny4Ka. 
6 - nOBeAeHHe BeKTOPOB CnHHa S H MarHHTHOrO non~ 0 
npH BKn~4eHHOM cnHH-~nHnnepe. 

XO*AeHHH HeHTPOHa 4epe3 CnHH-~IlHnnep B HanpaeneHHH OCH Z, no
AP06HO o6cY*AanHCb a 141 . Ha pHc. 16 cxeMaTH4eCKH noKasaHo noee
AeHHe BeKTOpOB CnHHa H MarHHTHOrO non~ Ha y4aCTKe TpaeKTOpHH 
Me*AY non~pH3aTOpOM H aH~nH3aTOPOM npH BKnn4eHHOM CnHH-~nHnne

pe /pe*HM peeepca/. B pe*HMe npoeeAeHH~ cnHHa cnHH-~nHnnep H 
KOMneHCHpyn~He KaTyWKH B~Knn4anHCb 1 a npoBeAeHHe OCy~eCTBn~

nOCb e pacce~HH~x non~x MarHHTOB non~pH3aTopa H aHanH3aTopa. 

3. OOHCAHHE YCTAHOBKH 

CnHH-~nHnnep 6~n ycTaHoeneH Ha ny4Ke nonRPH3oeaHH~x Tennoe~x 
v 6 161 HeHTpOHOB 1 ero OCHOBH~e 3/leMeHT~ KpaTKO OnHCaH~ B pa OTe . 

YsKHH KaHan , co6paHH~H H3 MHorocnOHH~x CoFe non~pH3Y~Hx 3ep
Kan 111 , cny*Hn nonApH3aTopoM H no3eon~n nony4aTb sa C4eT MHo
roKpaTH~x OTpa*eHHH ny40K HeHTPOHOB CO CTeneHb~ nonApH3aUHH

1 

6nH3KOH K eAHHHue . B Ka4eCTBe aHanH3aTopa non~pHsauHH Hcnonb-
3oeanocb 3TanoHHOe CoFe sepKano, KOTopoe pasMe~anocb Ha pac-
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PHc.2. HsMepeHHa~ saeHCHMOCTb Hy-KOMnoHeHT~ MarHHT
Horo non~ cnHH-~nHnnepa e nnocKOCTH XZ oT z -Koop
AHHaT~ . PaCCTO~HHe Me*AY paMKaMH - 58 MM 1 TOK B paM
KaX - 2, 6 A, H Y - 3, z - MM. 

CTO~HHH 1,4 MeTpa oT nonApHsaTopa. Hanp~*eHHOCTb MarHHTH~x no
neH MarHHTOB non~pHsaTopa H aHanH3aTopa cocTaenAna 480 3. 
CnHH-~Hnnep noMe~ancA Ha nonoBHHe paccTO~HHR Me*AY nonApHsa
TOPOM H aHanH3aTOpOM. 3Ha4eHHe TOKa B paMKaX CnHH-~nHnnepa , 
KOTopoe e pe*HMe peeepca ocTaeanocb nocTOAHH~M npH ecex H3Me
peHHRx , 6~no e~6paHo paeH~M 2,6 A. WHPHHa HeH TPOHHoro ny4Ka 
Ay e o6nacT H cnHH-~nHnnepa 6~na pasHa 0,5 MM, e~coTa ny4Ka 
~x cocTaen~na 22 MM. Ocb ny4Ka HMena HanpaeneHHe , coenaAa~~ee 
C OCbn Z /CM. PHC . 1/. 

4. METO~HKA H3MEPEHHA 

Bo ecex cny4aAx H3MepRnoc b TaK Has~eaeMoe r -oTHOWeHHe, Ko
Topoe B~pa*aeT C~ 4epe3 HHTeHCHBHOCTH HeHTPOHOB nocne aHanHsa
TOpa npH BKnn4eHHOM (N_) H B~Kn~4eHHOM (N+) CnHH-~nHnnepe 
cneAY~HM o6pasOM: 

N_ - ¢oH 
r = 

N + - ¢oH /1/ 
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P~c.3. a - aae~c~

MOCTb r-OTHOWeH~~ OT 
TOK8 I B KOMneHc~
py~~X K8TYWKax, pac
CTOAH~e Me*AY paMKa
M~ - 58 MM' I - A j 
6 - 3aB~C~MOCTb r -
OTHOWeH~A OT y-KoOp
A~HaT~ ~eHrpa He~

TpOHHOro ny4Ka, Y -
MM. Kp~e~e 1 ~ 2 co
oreercrey~r paccroA
H~~ Me*AY paMK8M~ 58 
~ 150 MM . nyHKT~pOM 

nOKa3aHO 3Ha4eH~e 
.1 P = 1 , 2 3 · I 0-2 , no

ny4eHHOe nocne o6pa-
6orK~ Kp~e~x I ~ 2. 

Ecn~ ot5oaHa411Tb 1-PP = ~PP , 1 - PA = ~ PA 11 1-f = i\C , rAe 
PP 11 PA - nonRpH3YIO~He cnoco6HOCTH nonApl1aaropa 11 aHanHaaro 
P~. a f - eepoRTHOCTb peeepca cnHHa c noM~b~ cn~H-$n~nnepa, 
TO AllA r -oTHOWeHHR cnpaBeAJlHBa CJleAYIO~a~ $QpMyna 151 : 

r -
1 -
2 (t\PP +~PA)+M, 121 

rAe 4epra csepxy 03Ha4a~ ycpeAHeH~e no 3~$eKTHBHOMY cneKTPY 
He~TPOHQ~ a eenH4HH~ ~ PP 11 ~A« 1. B HaweM cny4ae ycnosHe 
£\ P P , ~ P A« 1 xopowo BblnonHAnOCb. OcHOBHbiMH napaMerpaMH 1 or 
KOTOP~X aaBHC~T $YHKt.1HA ~f 1 H3y4eHio110 KOTOpO~ nOCBA~eHa AaHH8A 
pa5ora, ABJ1RIOTCA / 5,S ,9 / ; aH 

a/ senlo14HHa rpaAHeHra MarHI-1THoro nonA ___ Y a o6nacrH cnHH-
az $11Hnnepa; 

5/ sen~4HHa pacceRHHoro MarHHTHoro nonR Hx 8 ol5nacrlo1 cnHH -
$nHnnepa ; 

B/ X- 11 Y - KOOPAHHaTbl npoxOmAeHHA ny4Ka HeHTpOHOB 4epe3 
cn~H-$11Hnnep. 

AnA onpeAeneH~A $yHKt.1HI1 M H3MepAnacb aaeHC11MOCTb r -orHo
weHI1A or nepe4~cneHHbiX ewwe napaMerpoe np11 $11KCI1poeaHHblx 3Ha-
4eHI1AX ~p H ~ p A . 
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5. PE3YnbTAT~ ~3MEPEH~A 

a/ np~ ~3MepeHI1~ 3aB~C~MOCTio1 r -oTHOWeH~~ OT X -KOOPA~HaTI>I 
~eHrpa ny4Ka /p1o1c. 1/, nocneAH~~ nponycKanc~ Me*AY paMKSMI-1 
cn1o1H-$111o1nnepa /a 3TOM cny4ae nnocKOCTb ny4Ka coenaAana c nnoc
KOCTbiO XZ 1 T. e. 3H84eHio1e y -KOOPA~H8T~ ny4K8 paBHAJlOCb Hyn~/. 
HaMeH~A 8epr~KanbHOe nonomeH~e cn~H-$n~nnepa 8 npeAenax 
± 30 MM 1 M~ He Ha6niOA8nlo1 ~3MeHeH~~ r -OTHOWeH~A ( r- 1 1 3' 10 ~ ). 
3T~ ~3MepeH~A nOAT8ePAio11llo1 OTCyTCTBio1e 388~Cio1MOCT~ 8epo~THOCT~ 

pe8epca cn~Ha or eepTio1KanbHoro paaMepa ry4Ka 8 yKaaaHH~x npe
Aenax. OrMeT~M, 4TO orpaH~4eHio1~ Ha eepTio1KanbH~~ paaMep ny4Ka 
ece-TaKI-1 Cy~eCT8ynT no TO~ nplo14~He, 4TO He YA8eTCA C03AaTb OA
HOPOAHO~ 8AOnb oc1o1 X KOMneHCat.ll-1~ Hx -KoMnoHeHT~ pacce~HHoro 
non~. 3TO C8~3aHO 80-nep8~X 1 C 3a81o1Cio1MOCTbiO H x OT X -KOOPAI-1-
HaTW lo1 180-8TOP~X, C orpaHI14eHH~Mio1 pa3MepaM11 KOMneHCI-1PY~~X 
KaryweK. nplo1Me4arenbHWM oKaaanocb 1o1 ro, 4TO noeopor 8Cero 
cn1o1H-$n1-1nnepa eoKpyr oc11 x 8 npeAenax ~ 20° raK*e He en~-1~11 Ha 
8e111141o1HY r -oTHOWeHI-1~. 

6/ 3a8~Cio1MOCTb r -oTHOWeHI-1~ OT 8e11H411HW TOKa B KOMneHCHpy~
~11X KaTyWK8X 1 T. e. OT Hx-KOM!lOHeHTW MarHI1THOrO nonA, noKa3aHa 
Ha pHC. 3a. MI1HI1MaJ1bHOe 3Ha4eHHe r -OTHOWeHH~ COOTBeTCT8yeT 
HaHJ1y4WeH KOMneHCat.111H Hx -KOM!lOHeHTW pacce~HHOrO non~ 8 npeAe
nax 8WCOTW ny4Ka ~X = 22 MM. B 3THX lo13MepeHH~X nOAT8ePAH118Cb 
K8aApaTH4HaA 3a811CHMOCT b $yHK~11~ ~ ( OT Hx . 

8/ Peaynbrarw 113MepeHI1~ aa811CHMOCTI1 r -orHoweHio1R or y-Ko
OPAHHaTw lleHTpa ny4Ka noKa3aH~ Ha plo1c.36. ~3MepeHI1R npo8eAeHW 
npH paCCTORHio1RX Me*AY paMKaMI-1 58 MM /KpHB8R 1/ H 150 MM /Kpi1-
BaR 2/. 0rMeTI1M, 4TO yee11114eH11e paccro~HH~ Me*AY paMKaMH npH
BOAHllO K yMeHbWeHH~ rpaAHeHTa aHy/az BeAy~ero MarHHTHOrO 11011R 

e o6nacr1o1 cnHH- $nHnnepa. HaMepeHHR $yHKt.llo11o1 r(y) noKaaanH, 4TO 
eepO~THOCTb pe8epca naAaeT nponOPt.llo10HaJ1bHO KBaApary OTKJlOHeHHA 
~eHTpa ny4Ka OT OCH X C!llo1H-$Jllo1nnepa, noArOHK8 H3MepeHH~X 3Ha-
4eHH~ ft(Y) ~ r2(y) napa60J18MI1 aly 2 + C 1 /Kplo1BaR 1/ 11 
a2y2 + ~ /Kplo1BaR 2/ Aana ClleAYIO~He 3Ha4eHHR K03~H~HeHTOB na
pa6on: a1 = 2 , 71·10-2 MM-~1 Ct = 1,30•10-2 , a2 = 0,65· 
. 1 0-2 MM-2' c 2 = I ' 30. 1 o-2. Ha OCHOBe nony4eHH~X K03~11~HeH
TOB npH 11CnOJ1b30BaHio111 cnoco6a o6pa60TK11 3KcnepHMeHranbHwx AaH
HW~ Onlo1CaHHOrO ~/ 1 6biJ1H onpeAelleHbl Be11H4HHbl ~ p = 1 ( ~ pp + 
+ ~ p A) , ~ ( l 11 ~ f 2 np11 WHPI1He J1Y4Ka ~ Y = 0, 5 MM H CPeAHe~ 
AJlHHe 8011Hbl B cneKT pe r = I '96 A: 

i\P = (1 ,23 ~ 0 , 01)'10- 2, 
- - 2 ~r 1 = (0,07 ~ 0,01)·10 , 131 

~r 2 = (0 ,07 + 0,01)·10-
2
• 
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CTpOHTb $yHK!4HH J\f 1(A ,L'.y) H L\f
2
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PHc.4. 3asHCHMOCTb 
~cnHH-$nHnnepa 
OT WHPHH~ He~TpOHHOrO 
ny4Ka 6. y - MM. KpH
saR 1 COOTBeTCTByeT 
paCCTORHH~ Me~AY paM
KaMH 58 MM, KpHBaR 
2 - 150 MM, 

4aCTb 8 r -OTH~UeHHH, 
CBR3aHHaR C nonRpHaa
TOPOM H aHanH3aTOpOM , 
OTMe4eHa Ha PHC.3 
nyHKTHpOM, 

Ha~AeHH~e K03~H
!4HeHT~ a1 , a 2 , C I 
c2 noasonRIOT no-

1 r 1 c >. • t. y) "' >. • !\ r 1 < !\ y) ~ >. • co ,115 . 6 y 2 + o ,007) . 10-2 

/4/ 
Af2 (A,.t\ y ) : >. .1\r ;(t.y)s>. . (0,028.6y 2 ~ 0,033).10-2 

0 

rAe ,\ - Ani-1Ha BOnH~ He~TPOHa B A , tiy - WI-1PHHa ny4Ka B MM. 
nony4eHH~e $YHK!41-11-1 t.f1(>.,t.y) ..., L'>fl!( A, ,\y) noasonRm npeACKa
aarb 3Ha4eHHR Be pORTHOCTH pesepca CnHHa He~TPOHOB C nOMO~b~ 
cn...,H-$nHnnepa IAnR s~6paHH~x HaMH paccroRHH~ Me~AY paMKaM..., 58 
H 150 MM/ AnR npOI-13BOnbH~X reOMeTpH4eCKI-1X l-1nH cneKTpanbH~X xa
paKTepHCTHK ny4Ka. Ha pHc. 4 noKaaaHbl $YHK!4HH A f 1 (I'. y) /KpHsa.A 
1/ H i\f2 (6_y) /KpHBaR ~ony4eHH~e H3 $OpMyn~ /4/. Ha OCHO
BaHHH npHBeAeHH~X KpHB~X MO~HO CAenaTb B~BOA 0 TOM, 4TO AnR 
ny4KOB C WHPHHO~ ;\y , 0,5 MM 3Ha4eHHR BepORTHOCTH pesepca AnR 
CABHHYT~X paMQK 6YAYT B~We, 4eM AnR pa3ABHHYT~X. 0AHaKO AnR 
ny4KOB C 1~y '> 0 , 5 MM WHPOKO nocraeneHH~e paMKH npeAn04THTenb
Hee. PaaH1o114a e 3~eKTHBHOCTH cnHH-$nHnnepa AnR paccrORHH~ Me~
AY paMKaMH 58 MM H 150 MM 6yAeT 6~CTPO paCTH C yeenH4eHHeM WH
PHHbl ny4Ka. 

6. 0 CnEKTPAnbHOA 3ABHCHMOCTH 

B~we M~ HcnonbaosanH ¢opMyny AnR L\f{A) , nony4eHHYIO a 
npeAnono~eHHH nHHe~HO~ aasHCHMOCTH 6f or >. ' 5: B uenRx 3KcnepH
MeHranbHO~ npoeepKH TaKOH 3aBHCH~OCTH 6~nH npoBeAeH~ cneKT-
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P1o1c.5. a- cneKTP He~TPOHHoro ny4Ka N+(A) np1o1 s~
Knn4eHHOM cnHH-~nl-1nnepe - KPHBa.A 1. Kp1o1e~e 2, 3..., 
4 - cneKrpanbH~e aasHCHMOCTI-1 r(>. ) -orHoweHI-1~ AnR 
3-x 3Ha4eHHH l'lf' cnHH-$nl-1nnepa, nony4eHH~e npH 
aHa4eHio1RX roKa e KOMneHCHPYIO~Io1X KarywKax 1 A; 0,2 A 
H -0,4 A COOTBeTCTBeHHO, 6- 3aBHCHMOCTio1 6r(>.) 
nony4eHH~e Ha OCHOBaHHH KPio18~X 2 , 3 lo1 4 PHc.5a. 

panbH~e H3MepeHHR r -orHoweHHR no Me TOAY speMeHH nponera. EcnH 
npeACTasneHHe l'lf(,\) = ).,[\(' cnpaBeAnHBO, TOrAa AnR ABYX paa
H~X 3Ha4eHio1~ 6ft H 6f2 CnHH-¢nHnn epa M~ nony4HM ABe cneKT
panbH~e 3aBHCHMOCTH r -oTHOWeHHR: 

r1 (A) =A P(>.) +A ·M1 

/51 
r 2 (>.):!\P(A)+A·i\f2. 

TorAa MO~HO YTBep~AaTb, 4TO 

L\r(A)= r1(>.)- riA) 

6yAeT nHHe~Ho~ ¢YHKUHe~ AnHH~ sonH~. 
Ha plo1c.5a KPI-180~ 1 noKaaaH cneKTP He~TPOHHoro ny4Ka N+(>.) 

np1o1 B~Kn~4eHHOM Cnlo1H-$nlo1nrepe. f~nO H3MepeHO Tplo1 3aOHCio1MOCTio1 
n>. ) np1o1 Tpex pa3nlo14H~X 3Ha4eHHRX ;\f' . 3Tio1 3a8HCHMOCTH noKa-
3aH~ KpHB~MH 2, 3 H 4. H3MeHeHI-1e 6f' AOCTHranOCb 3a C4eT H3-
MeHeHHR TOKa KOMneHCHpy~~HX KaTyWeK. Ha pHc.56 npHBeAeH~ 3Ha-
4eHHR $YHKU1o1~ L'.r(A ) , nony4eHH~e KaK pa3HOCTb 3Ha4eHio1~ r(A) 
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COOTBeTCTBy~~~X KP~B~M 2, 3 ~ 4 p~c.5a. Ha OCHOBBH~~ nony4eH
H~X SaB~C~MOCTe~ 6r(A) MO*HO YTBeP*ABTb, 4TO n~He~HBA Sa%~C~
MOCTb eepoATHOCT~ peeepca xopowo co6n~AaeTCA ennOTb AO 4 A. 

7. 0 ~OPMYnE BEPORTHOCTH PEBEPCA CnHHA 

np~ e~BOAe sae~c~MOCT~ f {y ,A) AnA cn~H-~n~nnepa e 1 51 ~c
nonbsoeanacb o6~aA ~pMyna eepoATHOCT~ peeepca cn~Ha np~ npo
XO*AeH~~ 4epes T04Ky Hyneeoro MarH~THoro nonA, nony4eHHaA e 
pa6oTaX / S,W, PasMepH~~ K03~~4~eHT, BXOAA~~~ B B~pa*eH~e AnA e 

/ 5 / -7 fln " f ~ o6osHa4eHH~~ e 4epes ( , paeeH 2,52 -10 -,1\..---
-2 0 -1 

= 0,726•10 /A•3"MM/ . 3Kcnep~MeHTanbHO ~SMepeHHBA een~4~Ha 
cr1 = 2,71 · 10-2 MM-2 B~pa*aeTCA 4epes rpaA~eHT BeAy~ero Mar-

. aH 3 - o 
H~THoro nonA ::....:.:.1 ( -) ~ cpeAHOO AJl~HY eonH~ HeHTPOHa A ( A ) 

az MM 

cneAY~~M o6pasoM / 5/ : 

a 
1

- (. A < a Hy) 
a z t /6/ 

- 0 3 
noACTaB~B CIOAa SHa4eH~A ( , A = 1,96 A, (a HY / az>t = 1, 91 MM' 
nony4~M 3Ha4eH~e a l = 2 , 72 • 10-2 MM - 2 , npeACKaSbiBaeMOe T~Op~
e~. TaK~M o6pasoM , ~MeeTcA xopowee cornac~e e sHa4eH~Ax at , 
nony4eHHoro 3Kcnep~MeHTanbHO ~ pacc4~TaHHaro no ~pMyne /6/. 
Ha 3TOM OCHOBBH~~ MO*HO CAenaTb B~BOA 0 TOM, 4TO ~pMyna AnA 
eepoATHOCT~ peeepca cn~Ha r , nony4eHHaA e pa6oTax / 8,9/ , ABeT 
xopowee Kon~4eCTBeHHOe cornac~e c 3Kcnep~MeHTBnbHO nony4eHH~M~ 
pesynbTBTBMH. B CBA3H c 3T~M yMeCTHO saMeTHTb , 4TO e nHTepaTy
pe OTMe4anocb pacxO*AeHHe sKcnep~MeHTanbHO HSMepeHHoro SHB4e
H~A f C O*~ABeM~M no Teop~~ / 10/, 

8. BbiBOAbl 

a/ B PB6oTe 3Kcnep~MeHTanbHO AOKBSBHa pa6oTocnoco6HOCTb 
cn~H-~nHnnepa c o6nacTb~ Hyneeoro nonA e BHAe nHHHH. 

6/ noKaSBHO, 4TO ABHH~H CnHH-~n~nnep OTn~4BeTCA B~COKOH 3~
~KT~BHOCTbn nepesopOTB cnHHB He~TpOHa B WHPOKOM AHBnBSOHe 
AJl~H BOnH AJlA He~TPOHHbiX ny4KOB C Ce4eHHeM B~TAHyTOH ~PM~. 

B/ noATBeP*AeHO npeAJlO*eHHOe pBHee BHanHTH4eCKOe on~CBHHe 
OCOOeHHOCTeH CnHH-~n~nnepa, a HMeHHO: KBaAPBTH4HOe naAeH~e se
POATHOCT~ pesepca cn~Ha c ysen~4eH~eM WHP~H~ ny4KB ~ sen~4HH~ 
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pBcceAHHoro nonA, a TBK*e nHHe~H~~ cnaA eepoATHOCTH peaepcB c 
yBen~4eH~eM AnHH~ BOnH~ He~TPOHa. 

r/ 3KcnepHMeHTanbHO nOATBep*~eHa 803MO*HOCTb B~AeneHHA 
BKnaAa B r -OTHOWeH~e OT CnHH-~n~nnepa; AOKaSaHa BOSMO*HOCTb 
a6connTHOrO onpeAeneHHA 3~eKTHBHOCTH CnHH-~nHnnepa He38BHCHMO 
OT cneKTPB H WHPHH~ He~TPOHHOrO ny4Ka. 

AI noK838HO, 4TO ~PMYnB AnA eepoATHOCT~ peeepca CnHHa 
HeHTPOHa npH npOXO*AeH~H 4epes Hyneay~ T04Ky MBrH~THOrO nonA 
ABeT xopowee KonH'IeCTBeHHoe cornBcHe c sKcnepHMeHTOM. 

B 38KnD4eHHe aBTOP~ 6naroAaPAT m.M.OcTaHeB~4B , B.A.TpyHOBB, 
A.~.meoeToaa sa ~HTepec K pa6oTe H scecTopoHHnn noAAeP*KY, 
~.B.TBpaHa, n.nayKHepa sa nonesH~e saMe4BHHA, A.n.SynKHHa, 
B.n.XBp4eHKOBB 3a noM~b npH npoeeAeH~H H3MepeH~~. 
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