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A H H 0 T a U H g 

B pa6oTe npHBO,oHTCH peaynbT8Tbi H Cn!:.ITBHHH raaoBbiX noporoBbiX 'lepeHKOB 

CKHX c'leT'IHKOB .oeyx K OHCTPYKU HA . 3qxpeKTHBHocTb c'leT'IHKOB 6nHaxa K 1. YcTa

HoeneHa B03MO>KHOCTb Bbl,oeneHHSI B ny'IK8X YCKOpHTeneA pe,oKH X 'I&CTBU H8 60nb

WOM cPOHe 6onee Me,oneHHbiX '18CTHUo 

HanpaaneHO 8 n T 3 . 



Pa3.aeneaHe no cKopocTHM 6bJCTpb1X 38pH>KeHHbiX 'l8CTHU I j3 - 1 I c noMOWbJO 

'lepeHKOBCK HX C'leT'lH KOB• HC0011b3YIOI.U HX 3 8BHCHMOCTb nopora HTI H y r118 'lepeHKOB-

CKOT"O H311y'l eHHSI OT CKOpOCTH , B03MO>KHO B TOM Clly'lae , 9C11H llOK838Tellb npenoM

IleHH H cpe.a bl 511H30K K 9.QHHHU9 , 3 TOM Y YC110SHIO Y.UOB11 9 TSOpSIIOT T OllbKO T"830Bbl9 

cpe.abi, 

B H8CTonweA pa5oTe npHse.aeHbl x apa KT epHCTHKH .a e yx ra30BbiX noporOB bJX 

C x l 
qepe HKO BCKHX c•JeT 'IHKos . O .aHH H 3 HHX I ~ I 6bJ11 aKcnepHM eHTanbHbJM Ma-

KeTOM, H8 K OT OpOM HCC11e.UOS8118Cb B03MO>KHOCTb Sbi.Q911eHHSI nopOrOBbiM C'I9T'IH

KOM pe.aKHX 'I&CTH U Ha 6onbWOM ¢oae .apyrHx qacTuu. BTopoA cqeT'IHK I C 1. I 

np9.QH83H8'19H .an Sl pa50Tbl H8 ny'IK8X CH HXPOcP830TpOH8 0 5 o eJHIHeHHOT"O HHCTHT y T a 

n.aepHbiX u ccne.aosaHHA c 'J( u K - M e3oHaMn. 

0co6eHHOCTH KOHCTpyKUHH K8>1< [10T"O H 3 C 'l e T'IHKOB BH .U Hbl H8 p H C . } H 2. 

V13Me p eH H SI CO C'leT'IH~M ci npOSO.Q HilHCb H8 CHHXpOUHK110TpOHe 0 6 "b e.aH-

./i__.7 + 
HeHHoro H H CTHTYT8 ll.aepHbiX HCC11e.QOS8H HA S ny'IKe - M 930H OS C 8HeprHeA 

-300 Mas. C'leT'IHK C 1. acnbiTbiS811C H B ny'lKe nono>KHT ErlbH bJX '18CTHU CRHXpo

cP830TpoHa 06"b9.UHH9HHOrO HHCTHTyTa H,aepHbiX HCC1Je.QOB8HHR /s OCHOSHOM 'lf 

M930Hbi H npoTOHbii c HMnynbCOM """ 3 B a s/c . 

B 060RX C11Y 'I8SIX qepeHKOBCKHA C'I9T'IHK BK1110'f811CR H8 COBll8 .U9HH9 CO CUHH-

TH1111SIUHOHHb!M M O HHTOpHb!M TeneCKOllOM t C 'l9T'I H KH KOTOporo HM911H .UH8M9Tp He

C K OilbKO MeHb W HA .Q H8MeTp8 'lepeHKOBCKOT"O , 

3neKTpOHH8SI annapaTypa , 5 n oK- C X eMa K OT OpOA npHS9.U9H8 H8 pHC, 3 , 

y.aosneT SOpS1118 yCilOBH 10 perHCTp8U HH O.UHHO'IHblX cPOT08119KT pOH OS 1 Bbi6HB89MbiX C 

K8TO.U8 cPOTOyMHO>I< HT911SI 'lepeHKOSCKOrO C'feT'IHK8, 

B npoee.aeHHblX onbiT ax H3M epRn OCb OTHOWeHHe n-s "" • Ha pHc . 4 

npHSe.aeHa 38SHCHMOCTb OT .Q8S119H HR .Q ilH C'feT'lHK8 t H8ll011HeHHO T"O 

s03.ayxoM. 

no Mepe yB911H'I9 HHSI .aasneHH.I'I 803p8CT8eT yron C B9'f9 HHSI H KOilH 'I eCTBO 

cseTa , nona.aa10wero Ha K&To .a ¢oTOYMHO>KHTenH. CooTseTcT BeHH O so3pacT aeT 

xl 
AsTOpbl t'inaro.aapSIT lO . TpOSIHa, n.OxpHM9HKO H C.MyxHH8 , np e.aoCT8BHBWHX HM 

8TOT C '1 9 T'IHK, 
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a acpcpexTHBHOCTb c'feT'IH Ka , npH611H)KtHICb x e .aaHaue. Ha xpaa o A / a/ OT'IeT naao 

BH.aHO .aea U118TO, COOTB9TCTBYJOU.tHe npHCYTCTBHIO B ny'f~e ? H /[ -Me30HOB, 

Kpa eaH /e/ C HHTa c TenecxonoM , co.aep)Kau.tHM 'l e peHxoscxaA C'leT'IHK 

6onee aqxpeXTHBHbiA X ;w - MeaoHaM, '19M x '7( -MeaoHa M , B aToM cny'lae 

f - Me30H8M 0 Bb1p8)i(QHO 6onee OT'f9 T 11 HBO, nn a TO t COOTB9TCT By IOu.tee 

38M9TH8H a¢<t>eXTHBHOCT b C'I9T'f11K8 npH .aaBn e HHHX HH )K9 nopora CB9'19HHH 

r· - Me30HO B M0)K9T OIS'bHCHHTbCH , B OCHOBHOM 0 CUHHTH1111HUH9A raaa H '19peHKOB

CXHM H311y'f9HH9M r - 9119XTpOHOB 0 o6pa30B8HHbiX nepBH'fHOA '18 CTHUeA B CT9HK8X 

H raae C'19T'IHK8, 0 K838110Cb 0 'ITO BX118.a CUHHTH1111HUHH M811: nosopoT C 'I:9T'IHK 8 

Ha 180° CH H)KaJ1 C'I9T .ao ypOBH H cny'la itRbiX COBna.ae.HHA .-Q,l%. 

BepoH T HOCTb peracTpauaa qacTH u '!epea ~ - aneKTpOH bl npH OQ HH8KOBOM 

K08cpcpHUR9HT9 npe110M119HHH 38BHCHT OT D110 THOCT H cpe.abl , npa Han011H9HHH C 'I 9 T-

'IHX8 cj 8 TH119HOM /pHC, 5/ C'f9T HH)K9 nopora CB9'19HHH ~ -Me30HOB 

ynan a ,_ 4 paaa , 'IT O xopowo cornacyeTcH c OTHoweHHeM nno THOCTeA soa.ayxa 

u aTaneRe . Cne.aoaaTenbHO , npa pa6oTe c p e .axaMH qecTauaMH .ansr nyqwero 

Bbt.aeneHHH npe.anO'ITHT911bHO npHM9H9HH9 raaOB C M8KCHMa11bHO A pe¢p8KUH9A /(. 

Ha KpHBbiX H8 pRC , 4 H 5 BH.a H O , 'ITO B 0 3MO)KHO Bbt.a enSJTb r -Me30Hbl B 

nyqxe Tt - Me30HOB, 3 cpcpeKTHBHOCTb X /"' -Me30H8M HH)i(9 nopora perHCTpe-

U B H Jt - Me30HOB MO)KHO nony'IRTb H8 OCH OBaHHH .aa'HH blX 06 9cpcpeKTHBHOCTH K 

~-Me30HaM . Oaa 6nR3Ka X e.aHHHue . npa aTOM acpcpeKTHBHOCTb K 71 -Me ao-

HaM 3a C 'leT C11Y'f8AHbiX COBna .aeHHA H p erH CTpauHH '19pe3 s - aneKTpOHbl H9 

npe BbiWaeT H9CK011bK HX npOU9HTOB , 0'1eBH .aH O , 'IT O npH HCD011b30BaH HH H9CK011bKHX 

qepeHKOBCKHX C'19T 'IHKOB .a011SI npHC'fHT8HHbiX '7f - M e30HOB M 0 )1(9T !.Sb!Tb 3 H8 '1H-

T911bHO CHH)i(9Ha, 

H a p u c . 6 npase.aeaa aaBRCHMOCTb 
lit c N?, OT .aaaneHHH .ansr c q eT'I:HKa · ~, 

co.aep)K8U.t9M ,._ 40% 7( '"'M 930HOB H8D 011H 9HHOr O B0 3.ay xoM , CHHTaH B nyqxe, 

H - 60% npOTOHOB, 

T eopeT H'I9CKH 9cPcP9KTHBHOCTb C'19T'IHKa onp e.aenHeTCH COOTHOW9HH9M 

? ~ j e-" 

r.ae n - cp e .aHee 'IHC11 0 cpoTOIJ119XTpOHOB, Bbi6HaaeMblX C XaTO.aa cpOTOYMHO>KH-

T911H n := {- j j ~~J . t / · Jl Jw, 
w l 
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9 - yron qepeHKOBCKOrO B3ny"' 9 HHSI1 E - K09cPcPHUH9HT coopa CBeTa, 

KBaHTOBaSI qyscTBHTenbHOCTb ¢oToyMHO*HTenSI , L 

EcnH C"'HTaTb , "'TO cseToc6op .anSI ManbrX yrnos He 3aBHCHT OT 3 H Op8Tb 

TO BblpS)KeHHe .anH n 
L 

MO>KHO 3't"'HTe nbHO ynpOCTHTb 

n- .:!_ } t{Jw /~tJ)/ == 
c c.J 0 

It/ ~'J.I!. 
0 

K 
B OM 011TH"'9CKOA CHCTeM bl H Cl1eKTpMbHOA xapaKTepHCTHKOI\ YMHO>KHTe.llSI . 

3 q,¢eKTHBHOCTb K 7i -¥e3oHaM , onpe.aenSieMaSI H3 aKcnepHMeHTanbHbtX 

( 

( ;~p I 
.aaHHbrx1 pasHa 

( 

11-, , 

r.oe 7 - aq,¢eKTHBHOCTb perHCTp8UHH "18CTHU qep93 ~ - aneKTpOHbi H cnyqaAHbie 

- Me30HOB, o6ycnoenenHaSI COBna.aeHHSI.t 7('( - a¢¢eKTHBHOCTb perHCTpaUH H j~ 

qepeHKOBCKHM aq,¢eKTOM I?(" z 1 .ang ci I , 

s ny"!Ke IBhl"'HCnSinacb no nepsoMy nnaTo; .anH C"19T"'HKa 11pHHHMMaCb pas-

"'TO 

- .aonSI 7/ -M 930H OB B 11Y"'K9 lonpe.a enHnaCb H3 YC.II OBHSI 1 

C pOCTOM .QaBn 9 HHSII. 

PacqeT noKa3aTenH 

n•- i 
n l-4-.1 

npenoMn e HHH npoH3BO a HTCSI no ¢opMyne Jlo peHTu-JlopeHua 

j_ 
f 

R. 

n noTHOCTb onpe.a enHnacb .anSI Bo3.ayxa no 3aKoHy H.oeanbHOro ra3a , .anSI 

aTHneHa - n o ¢opMyne BHTTa-BpH.a>KMeHa (1] . 

K Bhl"'HCnH.IlOCb H3 9KCI19pHM9HT8nbHbiX .aaHHbiX M9TO.QOM H8HM9HbWHX KBa.a-

paTOB. 

n pH o6pa60TK9 pe3ynbTaTOB , 110.1lY"'9H HblX CO C"'eT"'HKOM C~ , He06XO.QHMO 

6brno y"'KTbiBaTb TopMo>KeHHe qacTHU B ra3e cqeT"'HKa. B aToM cnyqae aenH'IHHa 

m ;; { l _j 0 . E, ~I } , (#}, {n - i}{E. -E,)- .1 !n t.-~i E,- 1 
h'f ,/'1" ' 
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rne f - nnOTHOCTb r a3a , 
E. 

£0 = ;;;;; 
£, 

i, = m - nonHbl9 H8'i8nbH8Sl H 
1i J£ 

K OH9'iH8Sl a HeprHH B 9 LI HHHU8X MSCChl 71 - Me3oHa, { E }"' - H OHR38UH OHH bte 

n o T epH 71 -Me3oHa B ra3e. 

B onbiTe co c-.eT'iHKOM CL T OpMo>Ke aHe -.acTHU B ra3 e aecywecTBeHHo, 

n09TOMY 
1. 

j ~I j J f. = L ( i- i?). 
0 

Y -.PITbiaasr, -.To aenH'iHH bl n'-
H t' Mano OTnH"'S~TCH OT 9LI HHHUhl, 

MO>KHO B nepBOM npH6n PI >K9HHH 

L 

I ~~:;o~e 
" 

H8nHC8Tb 

~ L [ ( h t _ i) - ( I -! l)] . 

J.-1 3 pac'ieTa n ony'ieHo n nH C"'eT"'HKa C 1 K =2.04 :_o,os, 
C"'9T'iHK8 C 1. K. = 11,4 !... 0 ,5 , E 1. =2,s:l5 +_ 0,02 6aa. 

nnst 

0 w H 6KH n aH hl cTaTH CTH'iecKH e . YeenR"'eHRe K B C 'i 9 T"'HK 9 C 1 o6ycnoe-

neHO yny'iW9HK9M OnTH 'i9CK O A C HCT9M bl. 

# 

PyKOn HCb nocTynana e H3LiaTenbCKHA oTnen 
22 neKa6pH 1959 rona. 

n H T e p 8 T y p A 

/ 1/ Gillespie L.J. J ourn. Ph ys . Chern. (1929), 33, 354-360. 

Pa c 

p 
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PHC. 1. 
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PHC. 2. 
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1 

KoHcTpyKUBH raaoeoro noporoeoro c "'eT"'HKaCL · 

1 - CT8nbHOA xopnyc C"'eT"'BK8 1 2 - CTeKnHHH8H Tpy6a a HaMeTpOM 
30 MM , H8ITbineHH8H BHyTpH anKNBHHeM, 3 - nOnbiA CTeKnHHHbiA CBeTo
eoa, 4 - nneKcHrnacoeoe OKHO, 5 - <PoToyMHO)KHTenb THna ct>3Y-33 . 

.2 

KoHcTpyKUHR raaoeoro noporoeoro cqeT"'HXa c 2• 

1 - CT8nbHOA KOpnyc cqeT"'HX8, 2 - nonRpOB8HR8SI a10paneB8SI Tpy6a 
aH8MeTpOM 80 MM , ITOKpbiT8SI opr8HB"'eCKOA nneHKOA H H8nbUJeHH81'1 

aniOMHHHeM, 3 - napa6onuqecxoe aepxeno, 4 - xeapueeoe oxHo, 

5 - cPOTOyMHO)KHTen b THIT8 ct>3Y-33. 
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4 

51 Sz s, 
c 2 

3 

PMc . 3. EnoK-cx e M a aneKTpOHHoA annapaTypbi. 

Puc. 4. 

\,St,S~ - CUHHTHn ORUHOHHhl9 C4 eT4HKH 1 
C - qepe HKOBCKHA C4eT4HK 1 

-6 
1 - ycHnHTenb THna YP-l a 1 2- asoltHaH cxeMa cosnaaeHHit 'L- 10 1 

- 8 
3 - T poAHaSI cxeMa cosnaaeHHA 't - 10 1 4 - qeTsepHaH c xeMa cos -

- 8 
naaeHHA 'T - 10 . 

t,~ 

••I 

•.li 

"' 

I 

~'' I I .. 
" 
~· 

··I 
IS# -

3aBHC HMOCTb OTHOCHTenbHOrO C4eTa 

4RKa C, 1 Han~nueHR oro s oaayxoM 1 

a~,eprHH Eo< • 297. MJ9B 1 KfHBa~ 
E, = 280 M 9 sl r. P r P 

- .JH ..,~.,4<# .... , .,~ 
#t 

t\'\ " f'l, OT a a Bn eHHR anst C 4 9T-

JfPHB8SI 0.. anst KRHeTII4eCKOA 

0 anH KHHeT H4 eCKOA 9 HeprHH 

- noporoswe aasneHHst an!! 
(" I (" I 11 ' ... 

KpHBblX l\. II g anSI r H It -Me30HOB COOTBeTCTBeHHO. 
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Pac.5 . 3aaacaMOCTb
1

• m OT .oasneH H H .anH C'leT'IHKa C 1 1 HanonHeHHOro 

9THneHOM . E"-=393 Mae. Pf"',P1i - nopo rOBble .aaaneHH51 .an H r H 

U - M930HOB. 

0.1 

... 

.. 

.. "··-

3aBH CHMOCTb I'VI OT .O BBn9Hl!HI .an H C'19T'1HK8 (. L 1 HanonH 9 HHOrO 

B03.ayxoM. PJ" I P. - noporOBble .aasn eU H51 .anH r H « - Me3 0HOB . 

Pac. 6. 


