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1 . BBE.QEHHE 

B na6oparopHH RAepH~X npo6neM OHRH Ha 3KCnepa.tMeHranbHO~ 

ycraHOBKe, on~-tcaHHO~ a pa6ore 111• a re4eHHe PRAa ner H3y4a

nacb peaK~HR o6paTHOrO 3JleKTP0PO*AeHHR nHOHOB /Q3n/ Ha BOAO

POAe: 
+ -

rr + .p .... e + e + n • /1/ 

3TH 3KCnepHMeHT~ n038011HJlH nony4HTb AaHH~e 06 H30TOnBeKTOPHOM 

¢opM<J)aKrope HyKJlOHa Fi' H ¢lopM¢laKrope m1oHa F" eo apeMeHHno

A06HoH o6nacra.t nepeAaaaeM~x 4-HMnynbcoa 121. 
B HacroR~eH pa6ore ona.tc~aaercR HoaaR 3KcnepHMeHTaJlbHaR yc

raHoaKa1 C03AaHHaR AJlR npOAOJlmeHHR HCCJleAOBaHHR npo~ecca 03n 

Ha BOAOPOAe H Ha RApax: 

rr + H ~ e + + e- + X. /2/ 

Ha 3TOH ycTaHOBKe Ha C~Hxpo~~KnOTpOHe fiHH~ AH CCCP 141 6~n/3/ 
npoaeAeH 3KCnepHMeHT no o6Hapy)l(eHHto npot.tecca 03n Ha fiApax 7 Li. 

2. 3KCnEPHMEHTAfibHAH YCTAHOBKA 

3Kcnept.tMeHraJ1bHaR ycraHoBKa pacnono>KeHa Ha rr-Me30HHOM Ka

Hane /4./ /pHc. 1/. HHTeHCHBHOCTb ny4Ka "+-Me30HOB c HMnyilbCOM 

p = 500 H3B/c COCTaanReT 1,6·106 4aCT./C. 
CxeMa pacnonomeHHA AeTeKTopos npHBeAeHa Ha PHC.2. YcTaHOBKa 

COCTOHT H3 MOHHTOPHOrO TeJleCKOna, MHWeHH H Tpex 6oKOB~X TeJle

CKOnoa: T1, T2 ~ T3. 
MoHHTOPH~H TenecKon COAeP~HT ABa C4HHTHI111A4HOHH~x C4eT4H

Ka, 81M H 82M, KOTOp~e BKI1~4eH~ Ha COBnaAeHHA, H BOCeMb C4eT-

4HKOB, BKI1~4eHH~x Ha aHTHcoenaAeHHA: C4eT4HK aHTHcoenaAeHH~ A, 
C4eT4HKH 1 H 2 c oTeepcTHAMH s 4eHTpe PlOO MM H oxpaHH~e C4eT-

4~K~ 3+7. 
B C4eT4HKax SlM , S2M , 2 , A Hcnonb3YKITCA $OTOYMHom~<o1Te11H 

XP1020, e ocTanbH~x - ~3Y-30. 

MOHHTOPHPOBaHHe ny4Ka OCy~eCTBilAeTCA C4eT4HKaMH, BKI1Kl4eH

H~MH e norHKY SlM · S2M (1+2+ ••• +7), eaaHMOAeHcTBHA "-MeaoHoe 

B MHWeHH B~AeilAKlTCA npH nOMO~H C4eT4HK8 aHTHCOBnaAeHHH 

(SlM· S2M· (ft2+ ... +7+A)). 
OxpaHH~e C4eT4HKH, noAaBilAA noToK naAaKl~HX Ha MHWeHb 4ac

TH4 TOilbKO Ha 3%,yMeHbW8KlT 4HCI10 aanyCKOB YCTSHOBKH Ha 40%. 
I , 
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T1 

I 

PHC • 1 • 06~11: BHp; 17 -MeSOHHOI'O Ka
Hana H SKCTiepHMeHTanhHOJ1: YCTaHoB
KH! P- nyqoK npoToHoB; M - Meso
HooOpasyro~aR MHmeHh; lll+ll7 -
KBagpynonbm.Ie JIHHSbJ; r.1 I , M2 - no
BopoTmie Mai'HHThl; K - KoJIJIHMa TOP: 
1 - ycTaHOBKa B pa6o~eM TIOJIO~e-

' mm; 2 - nono'KeHHe ycTaHOBKH MeJK
gy CeaHCaMH; 3 - penhCOBhle TIYTH. 

= 3 

Jl ~1M S2M - -+ 1 

0 

PHc.2. CxeMa SKCTiepHMeHTanbHO~ yCTaHOBKH: a/ BH.D; cOo
KY - TIQKaSaH TeJieCKOII T] ; 6/ BHp; CBepxy - TIOKasaHbi 
TenecKoribi T2 H T3; SlM, 82M - MOHHTOpHble cn;HHTHJIJIR
IJ;HOHHble c~eT~HKH coBnageHHft; A - cqeT~HK aHTHCOBn~e
HHH; 1,2- CqeTqHKH C OTBepCTHHMH ¢100 MM; 3+]
oxpaHHhle cqeT~HKH; M - MHmeHh; DOl , DC2 , DC3 -
gpeliiPoB.bie IS.aMep~; St , 82 , 83 - cn;HHTHJIJUI:~OHHI:.Ie 
c~eT~HKH; Cl , C2 , Ca - BO.n;RHhle qepeHKOBCKHe cqeT
~KH; SPl , SP2 , SPa - cTeKnRHHble nHBHeBble cneKTpo
MeTpbi. 

50KOBbiC Tei1eCKOnbl J.1CnOJ1b3YIOTCR AI1R pen1CTPBLIYIJ.1 3J1eKTPOHOB 
H no3HTPOHOB peaKL!HH 03n. 3anyCK YCTSHOBKH ocy~eCTBJ1ReTCR, 
KOrAa Cpa60T810T ,qea H3 TpeX 60KOBbiX TCilCCKOnoa B COBflBACHHH 
C MOHJ.1TOpH~M. 50KOB~e TeneCKOn~ COAepmaT OAHHSKOB~e H86op~ 
AeTeKTopoa c anepTypoH 500x500 MM2 :APeH$oa~e KaMepM DCl, DC2 
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DC3,c~~HT~.nn~~~OHH~e C4eT4H
~ Sl ' 82 ' sa. BOA~H~e 4epeH

KOBCKHe C4eT4HKH Ct ' C2 ' ca ~ 4epeHKOBCK~e JlHBHea~e cneKTpo

MeTpbl SP1 , SP2 , SP3. 

Ape~¢oa~e KaMep~ npeAHaaHa4
eH~ Ail~ onPeAeileH~~ yrnoa B~IleTa 

~ T04KH B3aHMOAe~CTB~~ 48CTH~, C~HHT~Ilil~~~OHH~e C4eT4HKH - Ail~ 

B~AeneHH~ 0AHH04H~X 
peilBTHBHCTCKHX 48CT~~, 4epeHKOBCK~e C4er-

4~KH - A.llB noAaBileHHB ¢oHa HH3K03HeprH4H~x 4acrH~, cneKTPoMeT

paMH H3MepBeTCB 3HeprHB aneKTpOHOB H no3HTPOHQB. 

TeilecKon Tl ycraHoaneH aeprHKanbHo, KaK noKa3aHo Ha pHc.2a. 

TenecKon~ T2 H T3 pacnono~eH~ a ropH30HTanbHO~ nnocKOCTH nOA 

yrnaM~ 65° K ny4KY. 

3. APEA~OB~E KAMEP~ 

Ka~AaR ApeH~oaaA KaMepa npeACTaanAer co6o~ naKeT H3 wecTH 

OAHOKOOPAHH8THbiX KaMep / 5/. TpH K8Mepbl B naKeTe A810T X -npOeK~HIO 

rpeKa, TPH - y -npoeK~HIO. 

Ce4eHHe OAHOfO naKeTa nOK838HO H8 PHC.3. naKeT COCTOHT H3 

AIOpaniOMHHHeBbiX paMOK, Ha KOTOpbiX 3aKpenneHbl nonce~ CTeKnOTeK

CTOI1HT8 C ne4aTH~MH 3IleKTPOA8MH. PaMKH CTAHYTbl 6oilT8MH H yn

JlOTHAIOTCA WHypOM H3 B8KYYMHOH pe3HHbl. PaCCTOBHHA Me~AY nnoc

KOCTAMH 38A810TCA AIOP81liOMHHHeBbiMH waH6aM\.-l \.-1 Kanr~6pOB8HHbiMH no

I10C8Mrl H3 n.neKCHr.naca. Ha BHeWHHX paMKaX 38KpenneHbl OKH8 H3 

.naacaHa. 
AHOAHble npOBOilOK~ AHaMeTpOM 50 MKM H8MOT8Hbl C WaroM 10 MM. 

KaTOAHble npoBOnOKH ~HaMeTpOM lQQ MKM H8MOT8Hbl C warOM 2 MM. 

HaMOTKa npo~aaoA~nacb npoao.noKo~ H3 6epH.nn~eaoH 6poH3bl. Me~

aneKTPOAHOe paCCTORHHe p8BHO 8 MM. 

B APe~~oablx KaMepax orcyrcray10r noreHuHa.nbHble nposo.noK~, 

4TO npHBOAHT K HeJl~HeHHOCTH ApeH~OBbiX xapaKTe
p~CT~K /pHc.4/ 

6ea YXYAWeHHA npocrpaHcraeHHO~ T04HOCTH. -----

KaMepbl pa6ora10r a pe~HMe caMoracA~erocA crpHMepHoro paapA

Aa /CrC-pe~HM/ 161. 3TOT pe~HM xapaKTepHayeTCA CHfH8Il8MH C 60I1b

WOH aMn.nHTYAO~ I -1 MA/, OTHOCHTenbHO ManbiM MepTBbiM apeMeHeM 

/-50 MKC•CM/ H WHPOKOH o6.nacTbiO pa604HX HanpA~eHHH. npHMeHe

HHe CrC-pe~HMa n03BOI1H.l10 HCnO.nb30B8Tb B 3JleKTpOHHKe BbiCOKH~ 

nopor perHcrpau~H /-100 MKA/, 4TO ynpocrHno ycHilHTenH H o6ec

ne4HI10 xopowy10 noMexoaa~H~eHHOCTb KaMep. 

3.neKrpoHHKa APeH~oablx KaMep per~cTpHpyer TOilbKO OAHY 4acr~

~y, npoxOAA~YIO 4epe3 naKer. HoMep cpa6oraaweH nposo.noKH npeo6-

paayeTCA B KOA rpeR, a AnR H3MepeHHA apeMeHH APeH~a HCnOilb3y

eTCA no OAHOMY npeo6pa30B8TeiliO BpeMA-KOA H8 n.noCKOCTb/7/, 

KaMepbl pa6ora10r npH nocroAHHOM npoAyae raaoaoH cMeCbiO H3 

aproHa /62%/, MeTaHa /21%/ "MeT"nan• /17%/ np" aTMOc$epHoM 

ABBileHH~. 3aBHCHMOCT~ 3¢¢eKT~BHOCT~ p
erHCTpa~HH!,CKOpOCTH C4e-
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PHc.3. Ce~eHHe naKeTa p;peH~oB&IX 
Ka.Mep: ) - pa.MKH H3 AfOPaJIJOMHHHR:; 
2 - CTeKnOTeKCTOnHT C ne~aTHhlMH 
3JieKTpOp;aMH; 3 - ,Il;IOPaJIIoMHHHeBbie 
m~6N; 4 - 6pycKH H3 nneKcHrna
ca; 5 mHyp H3 BaKYYMHOJ:i pe3H
Hbli 6 - 50JIT; 7 - OKHO H3 JiaBCa
Ha; A - aHop;mre rrpoBOJIOKH; K -
KaT~,ll;Hbie IIPOBOJIOKH. 

200 
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~ 100 20. 
PHc. 4. CeMeHcTBO p;pefiQOBbiX ..,.... 
xap&KTepHCTHK. ITapaMeTpoM ~ 
cn')')KHT yron na,o;emu1 TpeKa. 
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~· 3aBHCHMOCTb 3¢cl;JeKTHBHO
CTH f. • CKOPOCTH OAJ.iHO'IHOI'O ·cqe
Ta N H IDYMOB n OT HanpnEeHHR: 
IIHTaHHH ,IJ;peif4;lOBOH KaMepbi U , 

Ta N ~ wyMoa n oT HanpRmeH~R n~TaHHR AnR OAHOH H3 nnocKOCTe~ npHBeAeH~ Ha PHC.5. illHpHHa nnaTO C4eTHOH XBPSKTepHCTHKH COCTaBnReT -400 8.3$~eKTHBHOCTb f. Ha nnaTO npH AnHTenbHOCTH CTpo6a 450 He pasHa 99,6%. TpeKoaaR 3¢$eKTHBHOCTb naKeTa /oTHoweH~e ~~cna Ha~AeHH~x np~ o6pa6oTKe TpeKoe K ~~cny npoweAw~x ~epea naKeT ~acT~4/ ~3Mep~nacb np~ CKOpOCTH OA~HO~Horo c~eTaAn~ KamAO~ nnocKocn1-10 5 HMn. c- 1 H cocTae~na 91'%. He3ct>ct>eKT~BHOCTb naKeTa B OCHOBHOM onpeAen~eTC~ C60~MH np~ 3anHCH KOOPA~HaT TpeKa H3-3a OAHHO~H~X Cl>OHOB~X aarpy30K. 
KoopA~HaTHa~ TO~HOCTb KaMep onpeAen~nacb nocne y~eTa reo

MeTPH~ecKHX nonpaeoK Ha CABHrH ~ noeopoT~ nnocKocTe~ APYr oTHOc~TenbHO APyra. CpeAHeKBaApaTH~Hoe OTKnoHeHHe, ycpeAHeHHOe no BCeM nnOCKOCTRM, COCTaBHno a::r 0,2 MM. 



4. CUHHTHnnRUHOHH~E C4ET4HKH 

KoHCTPYK4HR C4HHTHflflfl4HOHHoro C4eT4HKa npeACTaaneHa Ha 

pHc.6. nnacrMaCCOB~H CLJ.HHTHflflATOp Ha OCHOBe nOflHCTHpOna TOfl~H

HO~ 20 MM npHK.neeH K caeTOBOAY. 1-13 nOI1HpOBaHHOrO ni1eKCHrJ1aCa 

KneeM M6K-1. CaerOBOA AI1HHOH 320 MM H TOJl~HHOH 25 MM HMeer 

cf)opMy. paaHo6eAPeHHOali rpaneU.HH. C4HHTHI1mnop H caeroaoA noKpbi

T~ orpa~a~~e~ nneHKoH H3 an~MHHHpoaaHHoro naacaHa, 4epHoH 6y

MaroH H nOJ1HXI10PBHHHJ10BOH neHTOH. 

B c4eT4HKe HCnOI1b3YIDTCA ABa ¢oroyMHomHrenA ~3Y-49 c ¢oroKa

TOAaMH ~=150 MM. @QTOYMHOmHTei1H 3aKpenneH~ Ha 60I1bWOH rpaHH 

CBeTOBOAa. 0nTH4eCKHH KOHTaKT Ocy~eCTBJ1AeTCA C nOMO~biD KpeM

HHHopraHH4eCKOrO aaaenHHa KB-3. 
MarHHTHaA aa~HTa COCTOHT H3 ABYXCI10HHoH CTaJ1bHOH KOp06KH, 

e~nonHA~~eH TaK~e ponb cseT6aa~~THoro Komyxa, ~ HecKOnbK~x 

cnoes oTommeHHoro nepMannoA, HaAeT~x Ha KamA~H $OTOYMHOm~Tenb. 

CoeA~HeH~e ceeTosoAa c KomyxoM ocy~ecTsnAeTcA s~HTaM~ 4epe3 

OTBepCT~A B CBeTOBOAe. 
C~~HT~nnA~~OHHble C4eT4~K~ ~3Y4aJ11.1Cb Ha' ny1.1Kax 3!1eKTPOHOB 

~ rr-Me30HOB C~Hxpo~~KnoTpoHa na6opaTOpHH AAePHbiX npo6neM O~R~. 

XapaKTepHoe aMnn~TYAHOe pacnpeAeneH~e HMnynbcos, nony4eHHoe 

Ha 3neKTPOHax, npHBeAeHo Ha p~c.]. AMnnHTYAHoe paapeweHHe /wH

pHHa Ha nonyBbiCOTe/ nony4Hnoc;-paBHbiM 31%. AMnnHTYAHOe paape

weHHe Ha cseTosblx AaT4HKax npH TaKoH me senHI.IHHe HaH6onee se

pOATHoH aMn11HTYAbl, KaK Ha 3!1eKTpOHaX, paBHO 20%, 4TO COOTBeT

CTByeT -185 $oT03!1eKTPOHaM. Ko3$$H~HeHT cseToc6opa c4eT4HKa 

np~6nH3HTenbHo paseH 7%. 

5 
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PHc.6. KOHCTpyK~HH C~HHTHnnH

~OHHOrO cqeTqHKa: I - c~HTHn

nHTop; 2 - CBeTOBOA; 3 - ~To

YMHO~Tenh; 4 - MarHHTHaH sa~

Ta; 5 - CBeTOAHOA• 

N .,rf 
5 A 
4 

3 

2 

0 20 40 60 80 100 120 A{KaH) 

PHc.7. AMnnHTYAHOe pacnpe

AeneHHe HMnynbCOB C~HHTHn

n~~HOHHOrO cqeTqHKa, rrony

qeHHOe Ha penHTHBHCTCKHX 

3neKTpoHax. 
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PHc.8. 3aBHCHMOCTb cp~HeH aM
nnHTYAhl HMnynbCOB B C~HHTHnnH
~OHHOM C~eT~HKe OT paCCTOHHHH 
~o cBeToBo~a. To~KH - 3KcnepH
MeHT. KpHBble I , 2, 3 nony~eHbi 
MOAenHponaHHeM npH Tpex aHa~e
HHHX K03~~eHTa norJIO~eHHH 
en eTa B c~HHTHnnHTope: A (cM-t)= 
= 0,010; 0,013 H 0,015 COOTBeT
CTBeHHO. 

3aBHCHMOCTb cpeAHec::i aMnJlHTYAbl HMnyJlbCOB C4eTL4HKa OT T04KH 
nonaA8HHR 48CTH4~ B C4HHTHJlllRTOp H3y4a118Cb Ha WHPOKOM ny4Ke 
rr -Me30HOB C M8JlOH yrllOBOH pacXOAHMOCTb~ /-2°/ C npHMeHeHHeM 
ABYXKOOPAHH8THOH APeH¢oeoc::i KaMep~. Ha PHC.8 np~t~BeAeHa 38BHCH
MOCTb cpeAHeH 8Mn11HTYA~ HMnyllbCOB OT paccTQRHHR AO CBeTOBOA8• 
AMnJlHTYAHY~ HeOAHOPOAHOCTb MomHo o6cRCHHTb norno~eHHeM ceeTa 
B C4HHTHJlllRTOpe H He60JlbWOH AllHHOH CBeTOBOA8. 

5. 4EPEHKOBCKHE C4ET4HKH 
KoHCTPYK4HR 4epeHKOBCKoro c4eT4HKa /p~t~c.9/ aHanorH4Ha KoH

CTPYK4HH C4HHTHJlllR4HOHHOrO C4eTL4HK8. 
PaAHaTOpOM C4eT4HK8 cnymHT AHCTHJlllHPOBaHH8R BOAa, KOTOpaR 

H8XOAHTCR B KOHTeHHepe &.13 nlleKCHrnaca. BepXHRR H 60KOB~e rpaHH 
'<0HTei1Hepa H CBeTOBOA H3rOTOBJleHbt &.13 OAHOfO 6pycKa nneKCHfJ18C8. 
60JlbWHe CTeHKH CAeJlaH~ &.13 JlHCTOB nneKcHrJlaCa TOJl~HHOH 3 MM H 
npHKlleeH~ AHxnopaTaHoM. Ton~HHa cnoR BOA~ pasHa 44 MM. 

TpH ¢oToyMHOmHTenR THna ~3Y-495 paaMe~eH~ Ha 6onbwoH rpaHH 
CBeTOBOAa, KaK H B C4HHTHJ111R4HOHH~X C4eT4HK8X. 

~llR npeo6paaoeaHHR YllbTpa¢~t~oneToaoH 4acTH 4epeHKOBcKoro Ha-
11Y1.4eHHR B 06JlaCTb 4YBCTBHTeJlbHOCTH ¢OTOK8TOA8 ~3Y-496 B BOAe 
pacTBOPRJl8Cb aMHHo-r-KHCJlOTa/B/ AO nony4eHHR KOH4eHTPa4HH 
80 Mr/n. 3aBHCHMOCTb aMnJlHTYA~ HMnYJlbCOB OT KOH4eHTP84HH 8MHHO
r-KHCJlOT~ HCCJleA088Jl8Cb H8 ny4Ke rr-Me30H08 C HMnyJlbCOM 275 M38/C H npH8eAeHa Ha pHc.10. npH paCT80PeHHH 8 BOAe aMHHO
r-KHCJlOTbl aMnllHTYA8 HMnyJlbC08 yeeJlH4H88eTCR npHMepHO 8 8 pa3. 
Ko3~¢H4HeHT y8eJlH4eHHR aMnJlHTYA~ HMnyllbC08 38BHCHT OT KOHCT
PYK4HH AeTeKTOpa H YC1108HH H3MepeHHR, T8K KaK A06a8Ka KHCJlOT~ 
npeo6paayeT HanpaeneHHOe 4epeHKOBCKoe H3Jly4eHHe 8 H30TponHoe, 
AllR KOToporo ycnoaHR ceeToco6HpaHHR APYrHe. 
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Pac.9. KoHCTPYKQHH qepeHKoB

~ cqeTqHKa: 1 - PaAHaTop; 

2 - CBeTOBOA; 3 - ~OToyMHo~

TenH; 4 - MarHHTHaa 3~Ta; 

5 - CBeTOgHOA. 

x1~ r--
1.6 

----- -------------, 

l2f 
2 

' 

oat 
Q4 

g -Me3oHax c 3Hepr~eH Ha exoAe 

paapeweH~e HS 3neKTpOHSX paBHO 

TYA~ ~Mnynbcoe Ha 3neKTpoHax ~ 

4K---b---b---+---+-~ 

0 20 40 60 80(M2/A) 

PHc. I 0. 3aBHCHMOCTh aMIIJIHTY,IJ;bi 

HMnYnhCOB qepeHKQBCKOrO cqeT

qHKa OT KO~eHTpaQHH aMHHo-r

KHCJIOTbi, Ao- a.MrrnHTyp;a HMIIynh

cos OT AHCTHnnHPOBaHHOH BO~. 

PHc.ll. AMnnHTY,D;Hhle pacnpe,n;e
neHHR HMilynhCOB qepeHKOBCKOrO 

cqeT~Ka, nonyqeaHhle Ha ny'IKe 

sneKTpoHoB c saeprHeH 150 MsB 
/1 I H aa ny'IKe ,.,. -Me30HOB c 

3HeprueH 91 M3B /2/. 

AMnnHTYAHoe paapeweHHe 4e

peHKOBCKHX C4eT4HKOB H3Y4SnOCb 

Ha ny"!Kax 311eKTPOHOB H 1J. -Me-

30HOB. Ha pHc.ll npHeeAeH~ 

SMn11HTYAH~e pacnpeAeneHHR HM

nyilbCOB, nony4eHH~e Ha aneKT

PoHax c aHeprHe~ 150 MaB H Ha 

C4eT4HKa 91 MaB. AMnilHTYAHOe 

57%, Ha ~ -Me3oHax 88%. AMnnH

~-Me3oHax cornacy~TCR c aaeH-

CHMOCTb~ KOI1H4eCTBa 4epeHKOBCKHX ¢oTOHOB OT CKOPOCTH npOXOAR

w,e~ 4aCTHU,~. 

8 Te4eHHe 2, 5 IleT pa60Tbl paCT BOP aMHHo-r-KHCilOTbl He MeHRilCR, 

AMnnHTYAHOe paapeweHHe aa aTo epeMR Mano H3MeHHnocb H AI1R aneKT

POHOB CTano paeHbiM 59+60%. 
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Oco6eHHOCTb~ KOHCTPYK4~~ C4~HT~nnR4~0HH~X ~ ~.~epeHKOBCKHX 
C4eT4HKOB RBJlReTCR cnoco6 coe,qHHeHHR CBeTOBOAOB H ¢oTOYMHOmH
Tene~. CBeTOBOA, BXOAHOe OKHO $0TOyMHOmHTeJ1R H TOHKH~ C!lO~ 
nonynpoapai.IHoro $OTOKaTo,qa o6paay~T onTH4eCKy~ CHCTeMy, a 
KOTopo~ cseT H3-aa nonHero BHyTpeHHero OTpameHHR MomeT aoa
spa~aTbCR K $OTOKaTOAY, npHBOAR K ySe!lH4eHH~ KBaHTOBOrO B~
xo,qa 191. 

6. 4EPEHKOBCKHE cnEKTPOMETP~ 
• 1!0/ YCTPOHCTBO cneKTpOMeTpa noKa3aHO Ha PHC. 12. Pa,qHaTopoM 

cneKTPOMeTpa RB!lReTCR CTeK!lO T~-1 TOJl~HHO~ 240 MM /10 pa,qHa
U.HOHHbiX AllHH/. CTeKno npocMaTpHsaeTcR ,qesJHb~ ¢loToyMHO>+<HTenR
M~ <l>3Y-49. 

MarHHTHaR aa~HTa COCTOHT H3 ABYXC!lO~HOrO CTa!lbHOro KO>+<yxa 
H U.HilHHAPOB H3 nepMaJl!lOR, Ha,qeT~X Ha $OTOyMHO>KHTeJlH, ~R ycT

paHeHHR OCTaT04HOrO HaMarHH4HBaHHR 3KpaHOB Ha cneKTpoMeTpe 
ycTaHosneH~ ,qse npRMoyronbH~e KaTYWKH. PaaMarHH4HBaHHe npoHa
so,qHTCR nepeMeHHMM TOKOM. 

AHOAM acex $0TOYMHO>KHTene~ o6DeAHHeHM. HanpR>+<eHHR Ha ¢loTo
YMHOmHTenRx no,q6HpanHCb TaK, 4T06~ aMnflHTYA~ HMnYilbCOB OT ny4-
Ka 3neKTPOHOB, HanpasneHHoro s 4eHTP cneKTPOMeTpa, 6~nH o6paT
HO nponop4HOHa!lbH~ AHCnepcHRM aMnflHTYAHMX pacnpe,qeneHHH C co
OTSeTCTBy~~HX ~3Y. 

3aBHCHMOCTb aMnllHTYAHOrO paapeweHHR OT 3HeprHH 3JleKTPOHOB 
H aaBHCHMOCTb aMnllHTYAM HMnynbCOB OT 3HeprHH npHBe,qeHM Ha 
pHc.13. MaKCHMa!lbHOe H3MeHeHHe aMn!lHTYA~ HMnyJlbCOB npH CMe~e
HVU.1 ny4Ka OTHOCHTeJlbHO U.eHTpa cneKTpOMeTpa Ha +20 CM He npe
BblwaeT 10%. 3aBHCHMoCTb aMnnHTYAbl HMnynbcos oT Yrna na,qeHHR 
LlaCTHLI onHcblaaeTcR ¢lopMynoa:1 A =A0 cos 4>, npH 3TOM aMnnHTy,qa 
HMnYllbCOB He H3MeHReTCR, nOKa TOJl~HHa CTeKna no HanpasJleHH~ 
ny1.1Ka OCTaeTCR 60J1bWe 100 MM. 

C4HHTH1111R4HOHHble H 4epeHKoscKHe C4eT4HKH H cneKTPOMeTpbl 
KaJlH6posa!lHCb TaK>Ke 80 apeMR ceaHca Ha CHHXP04HKI10TPOHe ~HR$ 
AH CCCP Ha noaHTpoHax, co,qepma~HXCR a He6onbWOM KOilHLieCTBe 
/-1%/ a nYLIKe rr+-Me30HOB c HMnY!lbCOM 500 M3B/c. AMnnHTYAHOe 
paapeweHHe ,qeTeKTOpOB nony4HJ10Cb paBHbiM: 

Yxy,qweHHe paapeweHHR csRaaHo, no-eHAHMOMY, c 6onbWHMH aa
rpy3KaMH ,qeTeKTOPOB rr -Me30HaMH. 

8 



Q 20CM 
L-"--.J 4 3 2 1 

D.,-------------,~ •• , 
(%) 100 
50 

25 50 

o~---L----~--~o 
0 250 500 750 

PeiMaB/e) 

7. MHWEHH 

PHe.12. KoHCTpyK~HH qepeHKOBCKo

ro cneKTPOMeTpa: 1 - CTeKrio T~-1; 

2 - ~OTOYMHO~TenH; 3 - MarHHT

HaH 3a~Ta; 4 - pa3MarHHqaBaro~e 

KaTYWKH. ·CnpaBa npHBeAeHa cxeMa 

pa3Me~eHHR WoTOYMHO~TeneH. 

PHc,l3. 3aBHCHMOCTh aMnnHTYAHOro 

pa3pemeHHH cneKTpoMeTpa ll./%/ H 

aMIIJIHTY,Il;bl HMnynhCOB B KaHanax OT 

HMITynhca 3neKTpOHOB, 

BpeMeHHoe paapeweH~e AeTeKTo
poa OnpeA6DflilOCb HB OCHOBe ~H¢Qp

Ma~~~, aan~caHHO~ Ha MarH~TH~e· 
neHT~ np~ Ha6ope cTaT~cT~4eCKoro 
MaTep~ana. Bo apeMA o6pa6oTK~ 6~

na npoaeAeHa apeMA-aMnn~TYAHaA 
KoppeK~~R, nocne 4ero apeMeHHoe 
pa3peweHHe AeTeKTopoe yny4wHnocb 
npHMepHo e ABa paaa 1-1 cTano pasHa: 

M8=4 He; t>.tc=8 He; t>.tsp= 5 He. 

B 3KCnepHMeHTe ~cnonbaoeanacb MHWeHb 1-13 

121 MM H AnHHO" 122 MM. 

AHaMeTpoM 

nHTH~ - MeTann C B~COKO~ XHM~4eCKO~ aKT~BHOC:b~. npi-1 KOM

HaTHOH TeMnepaType BCDeACTBHe KBTaDHT~4eCKOrO AeHCTBHfl Bnar~ 

B03AYXB Ha noeepXHOCTYI M~WeHH o6pa3yeTCfl HHTPHA ~ KHCDOPOAHble 

-coeA~HeHHR nHTHR /ttl.no3TOMY M~WeHb xpaHHnacb a napa$~He. Ha 

epeMA 3Kcno3~~~H oHa e~HHManacb ~3 pacnnaeneHHoro napa$HHa. 

0CTBBWHHCA Ha M~WeHH TOHK~H CDOH napa$HHa npeAOXPBHAil ee OT 

KOHTaKTB C B03AYXOM. 
~nfl npOAOD~eHHfl ~CCD6AOBBH~H npo~ecca 03n Ha BOAOPOAe B 

Kp~oreHHOM OTAene nB3 6~na H3rOTOBneHa ~~AKOBOAOPOAHBfl MHWeHb 

C TOHKHMH CTeHKBM~/l2~MHW6Hb COCTOHT H3 BHyTpeHHero COCYAB 

1-1 BBKYYMHOrO KO~yxa. 8HyTpeHHH~ COCYA AHBMeTpOM 70 MM H AD~

HOH 500 MM B~nonHeH H3 naacaHa TOn~~HOH 0,19 MM. 8BKYYMH~H Ko

~yx H3roToeneH H3 neHonnacTa. Ha neHonnacT HaAeTa TOHKafl rep

MeT~4HaA o6ono4Ka ~3 naecaHa. KonH4ecTeo ae~ecTaa cTeHOK a Ha-· 

npaaneHI-11-1, nepneHAHKYD.APHOM ny4K:i, paBHO 0,21 r/cM 2 ,HJ11r1 0,005 
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paA~a~~OHHOH An~H~. n~TaH~e M~WeH~ ocy~eCTBnReTCR H3 AOnonH~
TenbHOro cocyAa eMKOCTb~ 50 n, pacnonomeHHoro HaA M~weHb~. 

8. nP~EM H 06PA60TKA HH~OPMA~H~ 

3neKTpOH~Ka COCTO~T ~3 HaHOCeKYHAHbiX 6nOKOB/lS/ ~ 6nOKOB 
KAMAK/141. np~ perYICTpa~H~ c06btTVIR B 6nOKVI KAMAK 38m1C~BaiOTCR 
56 napaMeTpoa: aMnnHTYA~ HMnynbcoa MOH~TopH~x C4eT4YIKOB SlM 
Yl 82M /2 napaMeTpa/, aMnnHTYAbl H apeMeHHOe nonomeHHe HMnynb
coa AeTeKTopoa S, C H SP /18 napaMeTpoa/, HOMepa cpa6oTaBWHX 
npoaonoK H apeMeHa APeH~a /36 napaMeTpoa/. 3Ta HH~opMa~HR ne
peAaeTcR 8 38M PDP-11, 3aTeM 8 38M EC-1030, rAe 3anHc~8aeTcR 
Ha MarHHTHble neHTbl. AnR KOHTponR Ha 38M nony4anHcb pacnpeAe
neHHR no seeM napaMeTpaM H no HOMepaM npoaonoK npoaepRnocb 
HanH4He TpeKoa a APeH~OBbiX KaMepax. 

AaTop~ 6narOA8PHbl P.n.CoKonbcKoH aa paapa6oTKY H ~aroToa
neH~e 4epTemeH nnaT~OPMbl H penbcoablx nyTeH, B.B.AnHaaAe aa 
H3rOTOBneHHe M~WeHH 7 Li, A. r. ATaMaH4YKY H n. B. HeycTpoeay a a 
opraHHaa~HIO CBR3H ycTaHOBKH c 38M, H.A.BnaAHMHpoaoH, B.M.KyA
PRB4eay, A.n.HYIKOnaeay, c.r.nnaCTHHHHOH, r.s.noKHAOBoH, 
B.A.CMHPHOBY H B.~.~YPKHHoH aa noMO~b npH coaAaH~H annapaTypbl. 
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