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1. Ha KonneHHwe 3a nocneAHee Bp eMA AaHHw e O AM~~ epeH4ManbHwx 

c e 4eHMAX ynpyroro pacceAHMA KMn03neKTpOHBonbTHbl X He\:1Tp oHoB 
n 03BonA~T e ~e pa3 BepHYTbCA K Bonpo cy O npOABneHMM 0AHonM OHHO
r o 0 6 Me Ha /ono/ B pacceAHMM He\:1Tp oH oB Hi:l AAp a x, K OT OPbl ~j p aHee 
3Kc n e p MMeHTa n bHO MccneAOBan CA B p a 6 0T a x I I - ~! . nOCn eAHMe o c 

HOBW BanM Cb Ha TOM , 4TO Xa p a KTe p Hw\:1 p aAMYC B3aMM oAe\:1cTBM~ ~e*AY 

ABYMH HYKnOHaMM 0 6 p a THO npOn Op4M OHan eH MaCCe BMpTy anbHw x 4aC
TM4 , K OT OPWM~ OHM 06MeHMBa~TCA, M 4TO BKn aA OAHO nMOHHOrO B3aM 

MOAe \:1 cTBMH S n OnH Oe paBeH Hyn~, e CnM Hy "noH B3 aMM OA e~cTBy eT C 
CMc TeMo \:1 c na p e HHblX HyKnoHoB, MMe ~U \ el:1 HyneB o~ CYMM apHbl1:1 cruu« , 
n O ~T OMY npM Cp a BHe HMM aMnnMTYA pa CCeAHMA He\:1Tp oH oB Ha 4 eTH O
4 eT HOM AApe M COCeAHH X He4eTHWX AApa X, MM em~M X Ha OAHH HYKnOH 
6 0 n bWe HnH MeHbWe , O* HAa n OC b, 4T O npH paBeH CTBe S - a Mn n HTYA 
Y 3 TMX AAep p -aMnIlHTYAbl 6YAYT 3aMe THO OTn H4 a TbC A a a C4 e T n anu
H OA e\:1 c TBy ~~er o ano HaIleTa~~er o He l:1TpoHa c He4 eTHWM HYKIlOHOM 
AApa. 

2 . B yn oMAHYTW X pa60T a x H3Mep Rn CH K03~~M 4 MeH T a CHMMeTpHM 
p a c c eR H~A BnepeA-Ha 3aA /npH KocMHy ce yrn a pacceAHMR/, KOTOpw\:1 
B npeH e 6p e * eHMM p e30HaHcaMM M npM 3 He p r MRx HM*e - 50 K3B MO*HO 
np eACTaBMTb B BHAe: 

o R' 
I~( k R) ~V' t 

R ~) 

1I~ 
rA e k - BOIlHOBoe 4101cno Hel:1TpoH oB, R = 1, 35 A <!JM - p anayc 
AAp a c 4101 CIlOM HY KJ10HOB A ; R~ 101 R 'I - p a AHY Cbl p ac c eAHIo1A CO'OT-
BeT CTs e HHO AnA s - H p -Hel:1TpoH oB ' 1 ' 

B n eo s ox onu r e ' 1 ' C napaMM 3 Ile MC HTOB In - Cd , I - Te H Bi - Pb , 
B KOTOp OM 1" 1 AJlA Z -He4eTt-lbIX RAep c pa SHMBa n HCb c IJ) I AnR cMe c e\:1 
6n~ 3KM X n o Ma cce np eHMy~ ecTBeHH O 4eTHO-4 eTHWX HAep, 6wno YCTa
HOEl Ile HO, 4TO ono c He4eTHblM np OTOHOM AApa He n a e r o n pe n e n moute 
r o BKn a Aa B p-pac c eRHMe Hel:1TpoH a Ha AApe . BM e CTe c TeM, 3ape
rM C T p lo1 pO Ba H ~oe pa 3IlH4101e Ha 20- 30 ~ B nap a x 3 Ha 4eHH\:1 w1 npM n04
TM p aBHW X R ~ 3 a CT~ BHno npeAn onO*HTb , 4T O Io1 CK OMW~ 3 m$e KT npo
RBnR eT CR B BHAe "3y64oBII n OMaHo\:1 nMHHM, C ()eAH HR ~~ e \:1 T04KM cu/A) 
AnA ,4 e p eAY~~M xCR 4eTHO-4eTHWX H A-H e4 eTHWX RAe p . 

@óõeE~H~HH~fi KH~ 

tUleS;tiUrlX l1C C,'e.tlOllal~\lt& I' 
Il..= 5~SJlI-10TE~_, 

I 
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~MeHHO TaKOe nOBeAeH~e, T.e. CKa~K~ np~MepHO Ha 10-30% KOH
CTaHT Ctl1 /E / E - 3Hepr~fI HeI:1TPoHoB/ ~ Rí ' õuno oõuap yxeao 
BO BTOpOM 3Kcnep~MeHTe/2/ c ~eno~Kol:1 ~3 AeCflT~ 3neMeHTOB nOA
PflA OT Ru AO I , npaBAa, c ow~6KaM~ Toro »<e nopRAKa. B TpeTb
eM 3Kcnep~Mel-lTe /3/ ~CKanCfI 3cflcfleKT He~eTHoro He~TpOHa Ha ~e
nO~Ke ~3 ceM~ ~30TonOB onOBa ~ B npeAenax OW~60K 06Hapy»<eH He 

õun .	 /1-3/
3. HeAocTaTK~ pa60T COCTORT B TOM, ~TO ~ccneAOBanCfI 

cpaBH~TenbHO Y3K~1:1 A~ana30H 3Hepr~l:1, ~cnonb30BaJ10Cb np~6n~»<eH

Hoe Bblpa>l<et-1~e Anfl Ctl1 ' Anfl nonpaao« Ha s <paccenane ~ pe30HaH .:~
~

C~ 6pan~Cb pa3HopOAH~e AaHHwe no ce~eH~flM ~ c~nOBwM $YHK~~f1M (, 

~3 paaaax ~CTO~H~KOB. Me>l<AY TeM oaaaur aé ~ oe ana a auua MeTOA~K~ 

nony~eH~fI Hel:1TpoHHwX KOHCTaHT ~3 ycpeAHeHHWX g~cflcflepe~~~anbHwx 

ce~eH~1:1 ynpyroro pacceflH~fI /5-71 n03BonReT nonY~~Tb 60nee AOCTO
BepHY~ ~HcflopMa~~~·o Bn~RH~~ He~eTHorO.HYKJ10Ha flApa-M~weH~ Ha 
nOTeH~~aJ1bHOe p-pacceflH~e HeI:1TpóHOB.Ha p~CYHKe ~306pa>l<eHW Bce 
~Me~ll.l~eCfI Ha cer-onus B HaweM pacnopaxeuau 3Ha~eHW) paA~yca p
pacceflH~fI/6,81 . 
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~3 p~CYHKa TPYAHO YCMOTpeTb KaKy~-n~60 3aKOHOMepHOCTb, OT
n~~a~Il.lY~ pacnOnO>l<eH~e CBeTnwx To~eK /ceMb Z-He4eTHWX 3neMeH
TOB ~ ABa He~eTHbIX uao-rona Sn / OT oacnonoxeuua TeMHblX /Tp~

HaA~aTb Z -~eTHbIX 3neMeHTOB ~ ABeHaA~aTb ~eTHbIX ~30TonOB Mo , 
Cd ~ Sn /. no Kpal:1Hei:1 Mepe, "3y6~bl" ~3 pa60Tbl/ 2f 3AeCb He 
nOATBep>KAa~TCfI. 

Bn~flH~e ono Ha pacceflH~e Hel:1TpoHoB, nO-B~A~MOMY, MO>l<eT npo
flB~TbCfI B TOM, lITO fiAPO C OAH~M HecnapeHHblM HYKnOHOM 3cflcfleKT~B

HO 60nbwe flApa TOI:1 »<e Macc~, HO co BceM~ cnapeHH~M~ HYK~oHaM~. 

B TaKOM cny-iae "xpuaaa" c ae r nux r ovex Ha pn cy-uce õuna 6bl CAB~

HYTa BneBO OTHOC~TenbHO IIKP~BOI:1" TeMHblX ro-re x , ~60 R _ Al!~ Cy
AfI no P~CYHKY, ecn~ TaKafl CAB~>l<Ka ~ eCTb, TO CKopee B 06paTHY~ 

CTOPOHY· 
TaK~M 06pa30M, MO»<HO YTBep»<AaTb, ~TO paA~YC p-paCCeHH~f1 

Hel:1TpoHoB c 3Hepr~flM~ AO - 300 K3B erraa n~ nOABep>KeH Bn~flH~~ 

ono, 60nbweMY - 0,5 cflM AnR RAep c A ~ 90. f1nR 60nee nerK~X 

RAep ~3-3a HeAOCTaTKa AaHHblX HOBblX orpaH~~eH~1:1 Ha pon s ono 
npaKT~~eCK~ nony~eHO.He 

K CO>l<aneH~~, OTCYTCTB~e KaK~x-n~60 TeopeT~~eCK~X pac~eTOB 

He noa aonaer criene r s õoriee KOHKpeTHblX o~eHOK, KaCa~Il.l~XCfI caMO
ro nOTeHu~ana ono. no TOI:1 >l<e np~~~He BpflA n~ ~eneco06pa3Hw 

AanbHel:1w~e on~TW /BO BCflKOM cny~ae, c flApaM~ TfI>Kenee A = 50/ 
AO cYll.leCTBeHHoro npOAB~>l<eH~fI B TeopeT~~ecKoM COCTOflH~~ 3Toro 
Bonpoca. 
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