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6naroAapH ManoA 4YBCTBii!TeJ1bHOCHI K cna60iiiOHiil3lilpyt')IJieMy 1i13-
J1y4eHiill':l Iii BbiCOKOMY K03c)><l>lill..llileHTY raaoeoro yCiiiJ1eHiiiH, KOT0Pbli1 
cna6o MeHHeTCH B 60J1bWOM Alilana30He aHOAH~X HanpHmeHiiiA, KOPOH
Hbte c4eT41i1Kiil Hawnlil WliiPOKOe npliiMeHeHiile AJ1H AeTeKTiilpoeaHiiiH Te?- , 
noBbtX Hei1TpOHOB no perliiCTPal..llillil npOAYKTOB peaKI..IIillil 10B(n,a) 

7 
Li 

1
-

3
' 

B ra30BOM 06DeMe C4eT41i!Ka. 
B· HaCTOHUieA pa6oTe npeACTaeneH~ peaynbTaT~ liiCCJ1eAOBaHiili1 

ceoi1cTB pa3PHAa KopoHHoro c4eT41i!Ka CHM-14, KOTOPbte MoryT 
oKa3aTbCH none3HbtMiil KaK np111 Bbt6ope pa6o41i1X napaMeTpoe AeTeK
Topoe Ha ocHoee CHM-14, TaK 111 nplil pa3pa6oTKe KopoHH~x c4eT-
41i1KOB. 

METOAHKA 3KCnEPHMEHTA 
I 

Ha p111c. 1 noKa3aHa 3KcnepliiMeHTaJ1bHaH cxeMa, npeAHa3Ha4eH
HaR AJ1R CHRTiiiR liiHTerpaJ1bHbiX pacnpeAeJ1eHiili1 li!MnyJ1bCOB C4eT41i1Ka 
CHM-14, reHeplilpyeM~x KaK KopoHoi1 CHM-14, TaK 111 BHeWHiiiMiil liiC
T04Hii!KaMiil Hei1TpOHOB Iii raMMa-KBaHTOB. 06pa60TKa pe3yJ1bTaTOB 
1i13MepeHiiiR npoBOAiiiJ1aCb liiCXOAR ~3 npeAnOJ10meHiiiR, 4TO aMnJ11i1TYAa 
liiMnyJ1bCOB 0 pacnpeAeJ1eHa no HOpMaJ1bHOMY 3aKOHY CO cpeAHei1 
aMnJ11i1TYAOi1 00 Iii AliiCnepclilei1 a 2 ·CJ1eAOBaTeJ1bHO, KOJ11i14eCTBO 
li!Mnynbcoe N, aaperlilcTp~poeaHH~x e eAiiiHiiii..IY epeMeHiil nepec4eT
H~M ycTpoi1cTBOM c noporoM On. li!MeeT BillA /1 I liiJ1Iil /2/: 

N= No[0,5+ <l>(z)]. rAe 0 ~ 0 n ~Oo 

N =N 0 [0,5- <l>(z)], rAe 0 o ~On 

<l>(z) 

Z= 

-0,5 z 2 
(2 TT) { exp ( -Y /2)dy - HHTerpan eepORIHOCTiil; 

0 

On- Oo 
1---1· 

a 
:~ ... -.--.• ~1"<·"•··'·""'"''··~~ 

~ ' ) ~;.:;~, "'' ••... --· l llliit'J'M'YT \ 
1 If ~ .~.· • • ~" "'f' ~, r• • ~ ! .... :,. : .. l .'·· .• ~ ... ;aoaaad . 
1 ~:.i·!';,·:e~v~·JOTEKA 
'~ -

/1/ 

/2/ 

131 

/4/ 
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PHc. 1. 3KcnepHMeHTanbHaR cxeMa 
A"R H3MepeHHR HHTerpanbHbiX cneKT

poB HMnynbCOB KOpOHHOrO C4eT4H
Ka CHM-14. RH=47 MOM,R = 10K0M, 
C=390 n~, Y - ycHnHTenb c K03~
~H~HeHTOM ycHneHHR K=30, A-~
,QHCKpHMHHaTop-~OpMHpOBaTenb, 

C - C4eT4HK HMnynbCOB. 

napaMeTpbl e 0. a2 
1-1 N 0 

onpe,QenR~TCR Ha ocHo
eaHHH 3KcnepHMeHTanb
HbiX ,QaHHbiX N pewe
HI-1eM ypaBHeHH~ THna 
/1/ H /2/ I-1CXO,QR H3 
ycnoBHR HaHny4wero cor
nacHR pac4eTa H 3Kcne-
pi-1MeHTa. 

Ha pHc. 2 npHee
,QeHbl pe3ynbTaTbl H3Me
peHH~ aMnnHTY,QHbiX pac
npe,QeneHH~ HMnynbcoe, 
pO~,QeHHbiX KaK KOPOHO~, 
TaK H TennOBbiMH He~T
pOHaMH, H annpOKCH
Ma~HR H3MepeHH~ ~op-

enf~ MynaMH /1/-/4/. 
N(c-') AHanorH4Hble Hc-

looo 500 700 800 600 

lli 

cne,QoBaHHR Bblnon
HeHbl B pa6oTe I 

41 
o HO 

aHanHTH4eCKOe Bblpa
~eHHe, onHcblean~ee 

aMnnHTYAHOe pacnpe
,QeneHHe HMnynbcoe wy
MOB KOpOHbl, RBnReTCR 
npH6nH~eHHeM ~QpMyn 

/1/-/2/ H cnpaee,QnHBO 
nHWb npH 6onbliiHX Z. 

XAPAKTEPHCH1KA 
lliYMOB KOPOH~ nPH 
PA3IlH4UbiX 3HA4EHH.RX 

~o .50 60 10 80 90
e ( .. B) AHOAHOrO HAnP.RJKEHH.R 

n 

PHc.2. AMnnHTYAHble pacnpe~eneHHR HM
nynbcoe N KopoHHoro C4eT4HKa CHM-14 
( T04KH - pe3ynbTaTbl H3MepeHHI1, cnnow
HaR KpHBaR - pa~4eT ) o 1 - HanpR~eHHe 
nHTaHHR Vn=800 B, cneKTP HMnynbcoe 
OT Hei1TPOHOB (eo= 560 MB' a =200MB ) ; 
2 - Vn =750 B, cneKTP HMnynbcoe Kopo
Hbl; 3 - Vn = 1500 B, cneKTP HMnynbcoe 
KOpOHbl. 

2 

i-13MepeHHe HHTer
panbHbiX pacnpe,QeneHH~ 
WYMOB KOPOHbl npOBO,QH
nOCb ,QnR nRTH 3Ha4eHHi1 
HanpR~eHHR nHTaHHR 
C4eT4HKa Vn: 750, 800, 
1000, 2000 B. TeMne
paTypa oKpy~a~~el1 
cpe,Qbl Kone6qnacb 

~~ 

• 

__._ 

B ,QHana30He OT 19°C ,QO 23°C, Pe3ynbTaTbl H3MepeHHi1 o6pa6aTbiBa
nHCb no ~OpMynaM /1/-/4/ AnR Bb14HCneHHR napaMeTpOB e

0
(Vn),a2(Vn) 

H N0 (Vn).AnR pac4eTa npoMe~yTo4HbiX 3Ha4eHH~ napaMeTpoe aeTop 
npe,QnaraeT cne,Qy~He 3Mnl-1pH4eCKI-1e 3aBHCHMOCTH 

e0 (V n ) = a • ln [ 1 + b (Vn - V3 ) ] ; 

a (V n ) I eo (V n ) = f3 ; 

N0 (Vn) = C + D(Vn -V 3 ), 

/5/ 

/6/ 

171 

r,Qe ,QnR Hccne,QyeMoro 3K3eMnnRpa C4eT4HKa CHM-14 H napaMeTpoe 
3neKTPOHHKH /eM. PHC. 1/ 

-1 
a = 11,0±0,1 /MB/; b = 336,7 ±0,7 /KB /; 
V3 = 0,665±0,005 /KB/ - noTeH~Han 3a~HraHHR KopoHbl; 

f3 = 0,357±0,011; C = /2,30±0,05/·10 5 /c - 1 /; 
D = /0,45±0,02/•10 5 /KB- 1 c- 1;. 

Ha PHC. 3 noKa3aHbl pe3ynbTaTbl H3MepeHHI1 napaMeTpoe CHM-14 
H annpOKCHMa~HR no ~OpMynaM /5/-/7/, OTKy,Qa BH,QHO ,QOCTaT04HO 

xop0t11ee cornacHe pac4eTa H H3MepeHHI1. 

e 0 (,.8) 
No(c·•J 

70 

60 

50 3.0·{0' 

......,:"----

~ ~ 1 
---

-- ------ - i • 

2.0·105 

0.7 tO i.5 

PHc. 3. 3aeHCHMOCTb cpe,QHe~ aMnnHTYAbl e0 H non
HOro 4HCna HMnynbCOB WyMOB KOpOHbl No /KpHBaR 2/ 
OT HanpR~eHHR nHTaHHR C4eT4HKa. 

:3 



4YBCTBHTEflbHOCTb CHM-14 K rAMMA-KBAHTAM 

/~ 
E~e a 1961 rOAY aaTOP~ pa6oT~ yKa3an~ Ha norap~$M~4ecKy~ 

3aB~C~MOCTb naAeH~~ aHOAHOrO Hanp~meH~~ KOpOHHOrO C4eT4~Ka 
oT MO~HOCT~ A03~ raMMa-~3ny4eH~~. TaKy~ 3aa~c~MOCTb MOmHo 
nony4~Tb, pewaA A~~epeH~~anbHoe ypaaHeH~e T~na 

dVa =-A m(Va )di, 181 

rAe Va - HanpAmeH~e Ha aHOAe, I - MO~HOCTb A03bl raMMa-~3ny-
4eH~A, A- K03~~~~eHT nponop~~OHanbHOCT~, m(Va)- K03$$~

~~eHT ra3oaoro yc~neH~~. 
An~ npocTOTbl B~4~cneH~i1 K03$$~~~eHT ra3oaoro yc~neH~~ 

m(Va) np~ Va:LV 3 MOmHO nonom~Tb paBHbiM KOHCTaHTe, a np~ 
Va<.:::. v3 on~caTb $OpMyno11 191: 

ls.11 1 
m (Va )~ exp (a V

3 
). 91 

3AeCb 
a = A I [ 13 ln (r K /r a ) ] , rAe A ~ 13- 1101 

.K03~~~~eHT~ TayHceHAa, a r K ~ ra - COOTBeTCTBeHHO paA~YC~ 
KaToAa ~ aHoAa c4eT4~Ka. 4~cneHH~e 3Ha4eH~A A ~ B AnA 
A~ana3oHa E/p=1 00+600IB · cM-! MM. pT. cT- 1 I, np~BOA~Mble pa3n~4HbiM~ 
aeTopaM~,pa3H~e /8,9 1

• TaK,An~ aproHa, ra3a-HanonH~TenA 
CHM-14 1101, aen~4~Ha a nem~T a A~ana3oHe 0,0109 7 0,0126. Y4~
~b1Ba~ TOT ~aKT, 4TO K03$$~~~eHT ra30BOrO yc~neH~A npaKT~4eC-
K~ nocTOAHeH a 6onbwoM A~ana3oHe aHOAHoro HanpAmeH~~ np~ 
Va >-\l) • ero MO>KHO onpeAen~Tb np~ Va =V3 .An~ yKa3aHHoro A~ana3o
Ha 3Ha4eH~H a 1 , 4 ·1 o! m.::;; 4, 3· 10 3 

I a np~ a= 0, 01175 iii= 
=2 ,"47 · 10 3. 

Aanee HeTPYAHO BbiBecT~ $opMyn~ ~3MeHeH~A aHOAHOro Hanp~
meH~~ OT MO~HOCT~ A03~ raMMa- ~3ny4eH~~: 

Va -V3 =y•(I0 -I), Va~V3' I 111 

V3 -Va= ln[l +a·y·(l-I 0)] V a:O::. V 3' 1121 

rAe Va - aHOAHOe HanpAmeH~e; y - K03I!l<IIIA~IAeHT nponop~IAOHanb
HOCT~; Io - noporoaoe 3Ha4eHIAe MO~HOCTIA A03bl raMMa-~3ny4e
HIA~, npiA KOTOPOI:i npOIACXOAIAT raweH~e f:OP.OHHOro pa3P~Aa. 
AHanH3 nacnopTHbiX AaHHbiX An~ CHM-14 107 noKa3~eaeT, 4TO 
3Ha4eH~e Y HaXOAIATC~ B AHana30He 0,63+ 0,70 /B·4aC·p- 1/, 

4 

J'\ 
~ \ 
' 

$ ,, 
,I 

L 

i\ 
l~ 

I, 

a cpeAHee 3Ha4eH~e y =0,68 IB·4ac·p-1/= 0,95· 10 7 IB·Kr·A- 11. 
BenH41AHa I o MomeT 6b1Tb o~eHeHa KaK 

I 0;.; (VII- v!; y . TaK KaK npiA v a> v3 Vn::: Va • 1131 

3AKJ1104EHHE 

1. noKa3aHO, 4TO pacnpeAeneH~e ~MnynbCOB KOPOHHOrO C4eT-
4~Ka MOmHO on~CaTb HOpManbH~M 3aKOHOM CO CpeAHel:i aMnniATYAOI:i 
eo ~ A~cnepc~el:i a 2. 

2. B o6nacT~ Hanp~meHIAI1 nHTaHIA~ 750-2000 B 3aBIACIAMOCTb 
TOKa KOPOH~ ~MeeT BIAA 

iK(Vu)=00(Vu)·N0(Vu) • Cc4 I(Kyc ·</>), 114/ 

rAe C cq::. 1 ~ niP - eMKOCTb CHM-14, K yc:: 30 - K03$$~~~eHT yc~;~ne
H~~ yc~;~n~Ten~, ¢= 0,6 - K03$$~~~eHT ocna6neH~~ c~rHana a nHHIA~ 
nepeAa41A, 00 (V n) ~ N0 (Vn) onpeAen~IOTC.R $OpMynaM~I51-17 I. H3l 141 
B~AH0,4TO 3aB~C~MOCTb TOKa KOpOH~ OT HanpAmeH~~ n~TaH~A OTn~4a
eTC~ OT niAHeHHOH, ~ n~Wb B o6nacT~ aam~raHIA.R KOpOHbl BblpameHIAe 
1141 ac~MnToT~4ecK~ np~;~6n~;~maeTc~ K n~HeHHOMy:nocneAHee cornacy
eTc~ C B~BOAaMH 111 • 12:nony4eHH~M~ AnA 06nacT~ He3Ha4HTenbH~X 
nepeHanp~meHIAH lA ~Bn~eTC~ KOCBeHH~M AOKa3aTenbCTBOM TOro, 
4TO 3Mn~piA4eCKIAe B~pameHIA~ 151-171 npaBIAnbHO OniAC~BanT IA3Me
HeHIAe eo ~ No OT Vn BO BCeM IACCneAyeMOM A~ana30He pa6041AX . 
Hanp~>KeH~I:i 750 + 2000 B. 

3. Pa6o4ee Hanp~meHHe lA AOnycTIAM~e ypoBHIA o6ny4eH~~ C4eT-
41AKa CHM-14 MoryT 6b1Tb nony4eH~ nyTeM o~eHOK no cpopMynaM 
151-1131. 

4. BenH4~Ha Hanp~meH~.R 3am~raHIA.R KOpOHbl, a TaK>Ke 3Mn~p~-
4eCKIAe napaMeTp~, xapaKTepH3Y~~e pa6oTy CHM-14, MeH~~Tc~ 
OT C4eT41AKa K c4eT4~Ky Toro me T~na e npeAenax 15%. 

Bee paC4eTbl lA COOTHOWeHIA.R nony4eH~ npiA IA3MepeHIA~X B ycno
BIA~X KOMHaTHOH TeMnepaTypbl, T =293~)°K. 

B 3aKni04eHHe aBTOP 6naroAaPIAT M.M.KoMo4KOBa 3a none3H~e 
3aMe4aHIA.R npiA o6cy~AeHIAIA pa6oT~. 
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17 CeHT~6p~ 1980. 

HeT JU1 npo6eJioB a Bameif 6H6JIHOTeKe? 
8bl MOll(eTe no.11yqHTb no noqTe nepeqHcJieHHble HH)I(e KHH!'H, 

eCJIH OHH He !ibiJIH 3BKB3BHbl paHee. 
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