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@ EpeBaHCKUU cpu3u4ecKuu uttcruryr. 197 5 

B pa6oTe [1] 6hlmr IIpHBe.r:teHhl H8KOTOpbie SKCIIepHMeH­

TaJlbHhie pe3yJibT8Tbl rro H3Y'i8HH10 KaCKaAHbIX JlHBHeii, . reHe­

pHpOBaHHbIX B )i{8Jl83HbIX !pHJlbTpax KanopHMeTpa Heii:TpOHa­

MH H 3apH)K8HHhlMH anpoHaMH (a OCHOBHOM npOTOHaMH) KOC-

MH'i8CKOI'O H3JIY'i8HHH. 

y CTBHOBKa COCTOHJia H3 HOHH38llHOHHOI'O KaJIOpHMeTpa, 

AOTIOJIHeHHOI'O I'OAOCKOTIOM H3 I'830pa3pHAHhIX C'i8T'iHKOB. 

B HaCTQHIIeii: pa6oTe npoAon>KeHo H3y'ieHne xapaKTepnc­

THK KacKaAHbIX JIHBHeli, reHepnpoBaHHbIX HyKJIOHaMH. Ebmo 

HCC Jie.[{OBaHo 593 B3'8HMOAeHCTBHH c SHeprueii: qaCTHllbI 

E ~ 0,6 Tsa . , yAOBJieTBOpHIOIUHX cnenyIOIUHM KpHTepHHM OT-

6opa: 

1. qaCTHlla npOXOAHT He B38HMOAeHCTBYH c yrnepOAHOH 

MHIII8Hhl0, CBHHUOBbIMH <i>HJibTpaMH, HO B38HMOA8MCTByeT B 

rrepBbIX III8CTH CJIOHX >Kene3 HOI'O llOI'JlOTHTeng KanopHMeTpa. 

2. IloporoBoe 9HeproBhIAeneHHe (E ~ 0,6 Taa) HMeeT 

M8CTO MHHHMYM B IIIeCTH PHA8X HOHH38IlHOHHbIX KaMep 

(no TpH pHAa B Ka>Ki:tOH npoeKllHH). 

3. Pacrrpei:teneHHe HOHH3BUHH B Ka>KAOM PHAY KanopH­

MeTpa HMeeT OAHH MaKCHMyM. 

4. TpaeKTOpHH 'iaCTHilbI, noCTpoeHHaH no neHTpaM TH­

:lKeCTH HOHH38IlHH B pHi:tax HOHH38UHOHHbIX K8Mep, HBXOi:tHT­

cg B rrpei:tenax TenecHoro yrna ycTaHOBKH, T.e. nepeceKa­

eT aepXHHH pHi:t I'OAOC.Korra H HH>KHee OCHOBaHHe ycTaHOBKH. 

5. 0T6HpanHCb ai:tpOHbI c MaJIOIIJIOTHbIM ' B03J:tYlIIHbIM [. 

co rrpoao>Ki:teHHeM. qHCJIO cpa60T8BIIIHX B BepxHeM pH.r:ty ro­

.QOCKOna He npeBbIIII88T 4-x l H3 42-x). 
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KacKaJ:tHbie nHBI-IH pacnpeAeneHbI no TpeM SHepreTH'lec-
KHM HHTepsanaM ( c M. Ta6.1 ) • ' 

I1pH aHanHae nHBHeil: cnyqaH c E :=:: 1 Tss, KaK npasm10, 

HCKnIO'lamICb BO H36e)l{aHHe BnmmmI nopOI"'OBbIX aqHpeKTOB. 

.H AepHO-K8CK8.l:(Hbie KpHBbie B KanopHMeTpe no CBOeil: ¢op­

Me OTnH'laIOTCSI Apyr OT Apyra. 0TnH'IHe STO o6ycnoBJieHo 

pa3HbIMH KaHanaMH peaKUHH nepBH'IHOH '18CTHUbl B BemecT­

Be KanopHMeTpa, pa3HhIMH napaMeTpaMH sneMeHTapHoro 

aKTa, B '18CTHOCTH,KOS!p¢HuHeHTOM HeyrrpyrOCTH H MHO)l{eCT­

BeHHOCTblO SHepreT:IPieCKH BbIAeneHHblX BTOpH'IHbIX '18CT HU, 

a T8K)l{e TeM, KaK pacnpeAen.SieTCSI SHeprHSI M.e)l{ey BTOpH'l­

HbIMH '18CTHU8MH. 

B~·C.Myp3HHbIM [ 2] K8CK8Abl B K8J10pHMeTpe KnaCCH!pH-

UHpoBaJIHCb no 'IHCJIY MaKCHMYMOB B K8)KAOM murne H cpaB-i 

HeHHeM HX aMnnHTyA. 

HaMH 6hrna npeAnpHHSITa nonbITKa OTnH'IBTb KacKaAbI 

no. aenH'IHHe npo6era nornomeHHSI L noToKa SHeprHH B 

K8)1{AOM nHBHe nocne nepaoro B38HMOAelicTBHSI, T.e. nepao­

My M8KCHMYMy K8CK8J::(HOH KpHBOH • 

PacnpeAeneHHe 593 nHBHeil: no aenH'IHHe npo6era l. 
npHBeAeHo Ha pHCYHKe. KaK cneeyeT H3 pHCYHKa, ace nHB­

HH MOI'YT 6bITb pa3AeneHbl Ha TpH rpynnbl (cM.Ta6n.2) 

Tiepaag rpynna co cpeAHeil: aenH'IHHOil: npo6era L~ 
~70 rcM-

2 
, xapaKTepHoA AnH 'IHCTO sneKTpoMarHHTHoro nHB­

HSI [3] , COCTOHT H3 OJ:tHorop6oBblX K8CK8AOB c Koa4i¢HuH ­

eHTOM HeynpyroCTH K ~ 1 (KacKaAbI THna A [2]c rny6H -

HOH pa3BHTHSI ,....., 25f eAHHHu) H ABY- H MHororop6oBbIX 
KacKaAOB c K < l, B KOTOpbIX B nepBOM B3BHMOAeil:cTBHH. 

B OCHOBHOM pO)l{AalOTCSI SHepreTH'leCKH BbIAeneHHbie Heli -
TpanbHbie IlHOHbI. 

K rpynne nHBHeli BenH'IHHo:ii:<L:> "'130 rcM-2, cosna­

.ctaromeil: c BelIH'IHHOH npo6era B38HMOAeil:CTBHSI 3apSI)l{eHHbIX 

nHOHOB npH SHeprHSIX B HeCKOlibKO AeCSITKOB fsB [4], MO)l{­

HO OTHeCTH BCe K8CKaAbl (OAHO - H MHOrorop6oBble), B KO­

TOpbIX BTOpIP!HbIMH '18CTHU8MH SIBmIIOTCSI Heil:TpanhHble H 

aapSI)l{eHHbie IlHOHbI. 
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TpeTbSI rpynna COCTOHT H3 JIH BHe:il, rAe BTOpH'IHbIMH 

SHepreT:IPieCKH BhIAeneHHbIMH '18CTHU8MH MOI'yT' 6bITb JlHlllb 

aapSI)l{eHHbie nHOHbI, SHeprIHI Me)l{ey KOTOpbIMH pacnpeAe­

nSieTCSI, nO-BHAHMOMy, J?8BHOMepHO • 

Bb1IIIe nepe'IHcneHHbie rpynnh1 1 - ill nHBHeli MO:lKHO co­

rrocTaBHTb c paanH'IHbIMH THITaMH _peaKUHH, HMeIOmHX MeCTO 

Me)l{ey B38HMOAeHCTByIOmHM HyKnOHOM "' H SIApOM .>Keneaa 

A· • <ilo 1 

PeaKuHH N +A- rt'.:11 +A + ~ (a) 

H N +A - t1.5T°+A'+ N + c 
rAe C - ocTanbHbre ManosHeprH'IHbie 

nHBaIOT nepayro rpynny, npH'leM peaKUHSI 

KOI'J:ta 15.;,o ~ ~:::::: 1 , T.e. Kg;-t ~ 0 1 

( B)' 

qaCTHllbI, o6ycnaB­

( a) HMeeT MeCTO, 

a peaKUHSI (a)-

- K-0I'A8 jSgr 0 ~ K < 1 · 1 

PeaKUHH BHJJ.a= N +A - tL(9T 0

§ t ) + f1 + C (C) J 

(rAe ~!IT"+ ~Cjfi:. ~ ""1) H 

N +A-n.UJT 0 3f±) +f(+r.J+c;,_ 

( I'Ae JS'Jio + ~fr"±. =. ~ < 1) 
MO:lKHO conocTaBHTb co BTOpOH rpynrro:H. 

( d)) 

CooTBeTCTBeHHo, nHBHH TpeTbeii: rpymlbr cooTBeTCTBy-

·IOT pea KllHSIM 

N + A - n.f!' ± + A ' + ~ ( e J 
(~fl"±~~~-!, K9]' 0 ~0) H 

l'l+fl-n.Sf±+f'l+fl'+~ (f) 
(~~t ~ ti < 1 ) . 

OnpeAenHM napuHaJibHbie ce'leHHSI G i HeynpyrHx KaH&-

noa a. - :f no111ar aH, 'ITO ceqeHHe Heynpyroro aaaHMo-

AeHCTBHSI 0in. =. .f.. 6r 

rAe Ni. 
N 

l'°O-

N' H~t:~i.ni (1), 

'lHCno co6bITHH Aa.HHOJ:'O Kirnana peaKUHH, 

cyMMapHOe 'IHCno co6bITHH. 
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CeqeHHH onpenenHnHch nnH BToporo H TpeThero SHep­

reTwrncKHX HHTepBanoB. 3Ha'leHHH BellH':IHHbI 2inFe B3.HTbI H3 

pa60TbI [5J . 
PesynbTaTbI no orrpeneneHHIO <;2i , npHaeneHbI B Ta6-

nHue 3. 
PeaKUHH a.. - f HeB03MO:>KHO ofIHCaTb onHoli MonenbJO, 

TaK KaK OHH OTllH':I8lOTCH aenH':IHH8MH KOscW>uuHeHTOB Heynpy-

rOCTH, a TaK:>Ke npyrHMH xapaKTepHCTHKaMH SJieMeHTap-

Horo aKTa, ':ITO BbITeKaeT H3 HeOAHHaKOBOCTH llIHpHHbI KaC­

Ka AOB a rpynnax I-ill . 
KacKaAbI c .!S "'"' 1 ( KacKa.UhI THrra A H KaHanbI peaKUHli 

Q,C J e ) MOlKHO OIIHC8Tb CT8THCTH':IeCKOH MOJ:{e.r.<.>IO. TaKHX 

ll38HMO..UeHCTBHH acero 24% ( 6 fV 180 M6). 

OcTanbHbie aaaHMOAeliCTBH.H MO:>KHO OTHecTH K AHcjipaK­

UHOHHbIM ( KOrAa K << 1) H IIHOHH38UHOHHbIM npoueccaM 
(,!S"-'0,3;. I). = . 
- B Ta.6Jiuue 3 np1rneAeHbI BenH':IHHbI cpenHHX KoscjJcjimlHeH­

TOB HeynpyrOCTH All.Si KaHa nos peaKUHii Q- f • IlOAC':IHTaH­

Hbie no cjJopMyne [1 J . 
nmi: KaCKaAOB f, Id., f 6bmO B03MO:>KHO onpeaenHTb TaK­

:>Ke MHO)l{eCTBeHHOCTb SHepreTH'IeCKH BbIAeneHHbIX BTOpH''IHbIX 

anpoHOB c SHeprueii :;:.. O,l E no MeTOAHKe [2] • Cpen­

H.H.H MHO:>KeCTBeHHOCTb AJI.H paamPIHbIX KaHanoB OTllH'laeTCSI 
6onee, qeM Ha oney cpenHeKaaapaTH'lHyIO 0111u6KY (cM. Ta6n. 
4) ~-

B aaKnJOqeHue aBTOpbr 6naroaapSIT AaaKSIHa B.-i3~-- Jv\aTH­

HSIHa C.'.r. - H TinellIKO M.TI • . 38 o6cy:lKAeHHe pa60Tbl H p.HA 

ueHmrx aaMe':IaHHii, a TaK:>Ke MapyTsrn H.A. H OraHeCSIH 

A~-A. aa o6pa6oTKy SKCIIepHMeHTanbHOro MaTepHana. 
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Ta6nuua I. 

3HepreTH':IeCKHH HHTepaan Y:Hcno co6bITHii 

0,6 - 1,0 
1 ,o - 2,b 
-2 ,0 - 12,b 

~~~~~~~~--~~~~~....--~~ 

rpynna 

llHBHeH 

I1 HTepaan _
2 

aenH':IHH L. B I'CM 

147 
328 
118 

Ta6m1ua 2 . 

nomi: co6br-

TH:li B % 
"--L>_2 
I'CM 

+ 
nepaag 0 - 100 

B_O - 200 

~200 

22 :!: 2 69 - 13 
+ 

BTOpaSI 65 .± 4 130 - 18 

TpeTb5I 13 ~ 2 ·218 ± 98 

Ta6mm~ 3 . 

3Ha':IeHH.H aenuqHHbI 6t npH SHeprli.HX 

E ~ 1 Taa ( < E > = 2,00 Tsa). 

peaK.JlHH _ Gi a ( M6) < K. > 
Q 21 ± 7 ,.., 1 
~ 139 ± 15 o,49 ± o,b6 
c 112±14 ""1 
d 379 ± 25 o, 59 ± 0,04 
e 44 ± 9 ,.., 1 
f 56 ± 9 0 t 7 l :+ 0, 13 
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