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1. BBE,l\EHHE 

CaeAeH~R o6 3K30T~4eCK~X cocToRH~Rx RAepHo~ MaTep~~ /MHoro
KaapKoa~x MewKax ~ T.n./ MO*Ho no4epnHyTb, ~3y4aR noaeAeH~e 
aonHoa~x ~YHK~~~ nerK~x RAeP IAe~TpoHa, anb~a-4aCT~~~/ np~ Ma
nbiX Me*HYKnoHH~x paccTORH~Rx /1~. OnpeAen~Tb noaeAeH~e aonHoao~ 
~yHK~~~ RApa Ha Man~X paCCTORH~RX MO*HO, ~3MepRR np~ Man~x 
nonepe4H~x ~Mnynbcax 3aB~C~MOCTb ~Haap~aHTHoro A~~~epeH~~anb
Horo Ce4eH~R ~parMeHTOB OT ~X ~MnynbCOB B KyMynRT~BHO~ o6na
CT~ /2/,, 

C yaen~4eH~eM 3Hepr~~ RAeP pacTeT K~HeMaT~4eCK~ AOCTynHaR 
KyMynRT~BHaR o6nacTb, ~ np~ 3Hepr~~ E ~ 4 f3B/HyKnoH oHa Y*e 
AOCTaT04HO W~pOKa, 4T06~ ~3y4aTb Man~e Me*HYKnOHH~e paCCTOR
H~R, cpaBH~M~e C paA~YCOM Kopa Ae~TpOHa. np~ TaK~X 3Hepr~RX 
npaKT~4ecK~ ace ~HTepecyo~~e Hac ~parMeHT~ y3KO Konn~M~pyoT
CR a n.c. no HanpaaneH~o ny4Ka RAep, naAao~ero Ha M~WeHb.no
cKonbKY B~XOA npOAYKTOB ~parMeHTa~HH penRTHBHCTCKHX RAep B Ky
MynRTHBHO~ o6nacTH Man, TO He06XOAHMO HCnOnb30BaTb B~COKO~H
TeHCHBH~e ny4KH RAep /10 8-10 10 4aCT~~/c/, 4T06~ peWHTb nocTaB
neHHYO 3aAa4y. 0AHaKo coapeMeHH~e AeTeKTOP~ /nponop~HoHanbH~e 
KaMep~ H C~~HTHnnR~HOHH~e C4eT4HKH/ He CnOCOOH~ per~cTpHpo
BaTb TaK~e nOTOKH, no3TOMY AnR peanH3a~~H H3MepeHH~ He06xo
AHMO BHa4ane B~Aen~Tb nOTOK npOAYKTOB ~parMeHTa~H~ H3 nepB~4-
HOrO ny4Ka, a 3aTeM ~ccneAOBaTb ~X B~XOA B 3aBHCHMOCT~ OT HM-

nynbca. 
C ~enbO ynp~eH~R npo6neM~ HOpMHpOBK~ 3KCnepHMeHTanbH~X 

AaHH~X H pe3ynbTaTOB TeopeTH4eCK~X pac4eTOB Heo6XOA~MO B npo
~ecce npoaeAeHHR OAHoro 3Kcnep~MeHTa HaKonneHHe AaHH~x a w~po
KOM AHana30He HMnynbCOB ~parMeHTOB - KaK B o6naCT~ Ha~oonee 
aepoRTHoro HMnynbca, TaK H a6nH3H K~HeMaTH4ecKoro npeAena. 

HH*e• a pa3Aene 2, on~caHa YAOBneTBOPR~aR 3THM Tpe6oaaHH
RM CXeMa 3KCnepHMeHTa H AaH~ xapaKTepHCTHKH YCTaHOBK~ B ~enoM, 
a TaK*e OTAenbH~x ee 3neMeHTOB. B pa3Aene 3 npHBOARTCR npo
~eAypa npoaeAeH~R H3MepeH~~ H cnoco6 annapaTHoro oT6opa co6~
TH~. H3no*eH~e aeAeTcR Ha np~Mepe ~3MepeHHR d~p ~parMeHTa
~~H Ha yrnePOAHO~ MHWeHH npH HMnynbce Ae~TpOHOB Pd~8,9 f38/c; 
~3MepeHHe cneKTpa TPHTOHOB OT a ~t ~parMeHTa~HH OTn~4anOCb 
n~Wb He3Ha4HTenbH~MH ~3MeHeHHRMH B COCTaBe annapaTyp~. 
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2. CXEMA 3KCnEPHMEHTA H XAPAKTEPHCTHKH YCTAHOBKH 

2. 1. CxeMa 3KcnepHMeHTa 

HaMepeHHe B~XOAa npOAYKToB $parMeHTa4HH penATHBHCTCKHX AAep 
Ae~TepHA npH Man~x nonepe4H~x HMnynbcax ocy~ecTBnAnocb c no
MO~b~ ycTaHOBKH, pa6oTa~~e~ Ha nHHHH c 38M EC-1010. B OCHOBHOM 
HCnOnb30BanCA Ha6op AeTeKTOpOB H perHCTpHpy~~e~ 3neKTpOHHKH, 
BXOAA~e~ a cocTae cneKTpoMeTpa AI1b<M 131

• Pacnono>KeHHe 3neMeHTOB 
YCTaHOBKH npHBeAeHO Ha pHC. 1. 

ny40K penATHBHCTCKHX AAep Ae~TepHA, HHTeHCHBHOCTb KOToporo 
MOlKHO BapbHpoeaTb, naAan Ha MHWeHb /T/, pacnono>KeHHY~ BHYTPH 
BaKyyMHOrO TpaKTa KaHana MeAneHHOro B~BOAa CHHXPO$a30TpOHa 
OH~H. npOAYKT~ $parMeHTa4HH, B03HHKWHe B peaynbTaTe B3aHMOAe~
CTBHA Ae~TPOHOB B MHWeHH, BbiBOAHnHCb OTKnOHA~HM MarHHTOM /MO/ 
Ha OCb AeTeKTOpOB YCTaHOBKH /=150 MpaA no OTHOWeHH~ K OCH ny4-
Ka Aei1TpOHOB/, KOTOpaA onpeAenAnaCb C4HHTHnnA4HOHHbiMH C4eT4H
KaMH S 1 , S 2 , S 3 .HaMeHeHHeM aenH4HHbl nonA a MO ocy~ecTanAncA 
nepeXOA OT OAHOro H3MepAeMoro y4aCTKa HMnynbCHOrO CneKTpa npo
AYKTOB $parMeHTa4HH K APYrOMy. ~nA o6ecne4eHHA nOCTOAHCTBa HM
nynbCHoro aKcenTaHca ycTaHOBKH none a aHanH3HPY~~eM MarHHTe M1 
MeHAnocb nponop4HOHanbHO non~ a MO; npH 3TOM 4aCTH4bl, HAY~He 

no OCH AeTeKTOPOB, nonaAanH B 4eHTp C4HHTHnnA4HOHHOro C4eT4H
Ka S 4 . 

KaK BHAHO H3 pHc.l, AeTeKTOp~ ycTaHOBKH BMecTe c Ml pacno
nar~~HCb Ha 3Ha4HTenbHOM YAaneHHH KaK OT MHWeHH, TaK H oT MO. 
onaroAapA TaKOMY pacnono>KeHH~ 3neMeHTOB YCTaHOBKH o6ner4aeTCA 
perHCTpa4HA npOAYKTOB $parMeHTa4HH C Man~MH nonepe4H~MH HMnynb
CaMH H yMeHbWa~TCA 3arpy3KH AeTeKTOpOB YCTaHOBKH $OHOBbiMH 4ac
TH4aMH. ~e~TPOH~ nepBH4HOrO ny4Ka, He HCn~TaBWHe B3aHMOAe~CT
BHA, HMe~T APYro~ yron OTKnoHeHHA a MO no OTHoweHH~ K perHcT
pHpyeMbiM npOAYKTaM $parMeHTa4HH, H nepexBaTbiBaJOTCA 3a~HTO~. 

~aHHaA nocTaHOBKa 3KCnepHMeHTa noaao~Hna,ao-nepa~x, pa6oTaTb 
npH HHTeHCHBHOCTAX ny4Ka penATHBHCTCKHX AAep BnnOTb AO 
2·10

10
4aCTH4/4HKn /npH AnHTenbHOCTH H3ny4eHHA 0,3~0,4 C/ H 

o6ecne4HTb paayMHy~ cKopocTb Ha6opa noneaH~x co6~THH Aa>Ke npH 
pa6oTe e6nH3H KHHeMaTH4ecKoro npeAena; ao-aTop~x, nyTeM aapbH
poeaHHA HHTeHCHBHOCTH nepBH4HOrO ny4Ka B npeAenax 5·10 8 -

2. 10
10

4aCTH4/4HKn Aep>KaTb npHeMneMy~ aarpyaKy AeTeKTopoa ycTa
HOBKH, B AHana30He /0,5~1 ,0/·10 6 4aCTH4/C, BO BCeM HMnynbCHOM 
HHTepeane H3MepeHH~. 
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2.2. AnnapaTypa ycTaHOBKH 

AnnapaTypa ycTaHoBKH, pa6oTa~e~ Ha nHHHH c 3BH EC-1010, 
no3aonRna: onpeAenHTb capT 4aCTH~ IAeHTpOHW HnH npoToHw/; H3-
MepHTb HMnynbC ~) 4aCTH~W, yron BWneTa (6) 4aCTH~W H3 MHWeHH 
H KOOPAHHaTW (~y) T04KH B3aHMOAeHCTBHR 4aCTH~W B MHWeHH /OCb 
Z HanpaaneHa no ny4KY AeHTpoHOB/; ocy~eCTBHTb MOHHTOpHpoaa
HHe ny4Ka AeHTpoHoa, naAa~ero Ha MHweHb H3 yrnepoAa HnH nonH-
3THneHa TO~HHOH no ny4KY-3,5 r/CM 2 H nonepe4HWMH pa3MepaMH 
/3x10 CM 2/. 

C~HHTHMR~HOHHwe C4eT4HKH S 1 + S 3 I c nonepe4HWMH pa3MepaMH 
C~HHTHMRTOpOB 5x5 CM!/ H S4 /20x35 CM 2/ onpeAenRnH aKCenTaHC 
ycTaHOBKH H HCnOnb30BanHCb AnR CTp06HPOBaHHR CHrHanoa OT npo
nop~HOHanbHWX KaMep. C4eT4HKH K 1 + K 3 /4x4 eM 2/, c4eT4HK 80 
I 1 Ox 10 cM2 I H TaKara IKe pa3Mepa 11aHTHcoanaAaTenbHWH11 c4eT4HK A 
C OTBepCTHeM AHaMeTpOM 5 CM n03BOnRnH opraHH30BaTb KOHTpOnb 
3a pa6oToH AeTeKTopoa cneKTpoMeTpa. 

nponop~HOHanbHWe KaMepw C warOM HaMOTKH 2 MM o6pa30BWBanH 
3 6noKa. KaMepw nepaoro 6noKa /PC1+PC4/ Hcnonb3oaanHCb AnR 
onpeAeneHHR napaMeTpOB TpaeKTOPHH BXOAR~HX B YCTaHOBKY 4aCTH~. 
C noM~bc 6noKoB KaMep PC5-:-PC7 H PC8-:-PC9 H3MepRncR HMnynbc 
perHCTpHpyeMWX 4aCTH~, KOTOPWH HaXOAHnCR no BenH4HHe yrna HX 
OTKnOHeHHR aHanH3HPY~HM MarHHTOM Hl. C ~enbc yny4weHHR Koop
AHHaTHOH T04HOCTH KaMepw a napax /PC1, PC2/, /PC3, PC4/ H 
/PC6, PC]/ 6wnH CABHHYTW no OTHOWeHHC APYr K APYrY Ha 1 MM. 

noporoawe 4epeHKOBCKHe C4eT4HKH Cl, C2 n03BOnRnH OTAenHTb 
BTOpH4HWe npOTOHW OT AeHTpOHOB TOrO IKe HMnynbca, nonaBWHX B 
yc~aHoBKy. C4eT4HKH HanonHRnHCb C02 AO AaaneHHR 33 aTM. H 
HMenH pa3peweHHe no CKOPOCTH d~ ~ 0,005 KaiKAWH. Hx 3~eKTHB
HOCTb COCTa&nRna t..:.'99% AnR npOTOHOB C HMnynbCOM 6onbWe 
6 f3B/c. Ha pHc.2 noKa3aHa 3aBHCHMOCTb t~). nony4eHHaR a npo
~ecce H3Mepe~neKTpa ~parMeHTa~HH. YpoaeHb $0Hoawx cpa6a
TwBaHHH OT 4aCTH~ CO CKOpOCTRMH HHIKe nopora perHcTpa~HH He 
npeawwan BenH4HHW 3,3% AllR Ka*Aoro c4eT4HKa. 

HOHHTOPHWe TelleCKOnW Tl+T3 COCTORnH H3 C~HHTHilnR~HOHHWX 
C4eT4HKOB, BKnC4eHHWX Ha COBnaAeHHR. 0HH pacnonaranHCb B 3ane 
yCKOPHTenR H 6wnH HanpaaneHW Ha MHWeHb /a T3 - Ha $Qnbry aw
BOAHOro OKHa BaKYYMHOH KaMepw yCKOPHTenR/ TaKHM o6pa30M, 4To6W 
o6ecne4HTb perHCTpa~H~ npoTOHOB OTAa4H OT KBa3Hynpyroro pac
CeRHHR. TenecKon Tl npeAHa3Ha4eH AnR MOHHTopHpoaaHHR noToKa 
AeHTPOHOB,naAaC~ero Ha MHWeHb, npH pa6oTe ~ HHTeHCHBHOCTRMH 
>10 9 4aCTH~/~HKn, TenecKon T2 - AnR pa6oTw c HHTeHCHBHOCTRMH 
<109 4aCTH~/~HKn. TenecKon T3, no3aon~t~H cneAHTb 3a HHTeH
CHBHOCTbC BWBeAeHHOrO ny4Ka, HCnOnb30BanCR npH H3MepeHHRX C 
nyCTOH MHWeHbO. 
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B~BeAeH~e M~WeHH H3 ny4Ka yMeHbWano C4eT B MOHHTOPH~X Tene
CKonax T1, T2 s 30~40 paa. 

BenH4HHa MarHHTHoro nonR s MarHHTax MO ~ Ml KOHTpon~posa
nacb c noMO~bO ycTaHoaneHH~X a HHX AaT4HKos Xonna, nporpaAyH
poeaHH~x MeTOAOM RMP. AaT4HKH noMe~anHCb .s TepMqcTaTbl. BenH4H
Ha 3AC Xonna H3MepRnacb c noMO~bO ~H¢POBbiX BOilbTMeTpoe., noKa-
3aHHR KOTOP~X C4HT~Bai1HCb B 38M B cepeAHHe Ka~AOrO HMnYilbCa 

H311Y4eHHR. 
MarHHT~ MO H M1 /c ycTaHoaneHHbiM~ a HHX AaT4HKaMH/ npoKa-

nH6poeaHw MeTOAOM TOKOHeCy~eH HHTH/ 4/ A11R yCTaHO~IleHHR CBR3H 
Me~AY HHTerpanoM nonR BAOilb TpaeKTOpHH ¢parMeHTOB H noKallbH~M 
3Ha4eHHeM nonR a TOM MecTe, rAe ycTaHoeneH AaT4HK Xonna. Pe
aynbTaT~ 3TOH Kai1H6pOBK~ HCnOI1b30Bai1HCb BO BpeMR npoBeAeHHR 
3KCn03H~HH /npH HaCTPOHKe Ha onpeAelleHH~H y4aCTOK cneKTpa/ H 
o6pa6oTKH AaHH~x. 

BcR HaHoceKYHAHaR, perHCTpHpyo~aR H ynpaenRo~aR 311eKTPOHH
Ka e~nonHeHa s cTaHAapTe KAMAK. 6noK-cxeMa ee ¢YHK~~oHHpoea
HHR npHBeAeHa B pa6oTe /a~. 

2.3. XapaKTepHCTHKH ycTaHOBKH 

To4HOCTb H3MepeHHR KOOPAHHaT 
s 1-M 6noKe 

To4HOCTb H3MepeHHR yrnos ¢x,y 
BXOAa 4aCTH~ B YCTaHOBKY 

To4HOCTb H3MepeHHR HMnynbca 

To4HOCTb onpeAelleHHR x H y 
KOOPAHHaT MeCTa B3aHMOAeHCTBHR 
B MHWeHH 

To4HOCTb onpeAelleH~R yrna e X 
B~lleTa H3 MHWeHH 

Ko3¢<l>H~HeHT noAaBneHHR aanycKoB 
ycTaHOBKH OT AeHTPOHOB CHCTeMOH 
H3 ABYX 4epeHKOBCKHX c4eT4HKos 

HMnynbCH~H aKcenTaHc ycTaHOBKH 
I p ¢ - HMnynbc 4aCTH~, HAYJ.LIHX 
no OCH AeTeKTOPOB ycTaHOBKH/ 

AKcenTaHc ycTaHOBKH no yrny 
B~lleTa H3 MHWeHH 

ax=0,29 MM, ay=0,58 MM 

a¢x ..::0,26 MPaA, 

a¢ .':' 0 , 3 2 MPaA 
y 

ap/p-=- 0, 4% 

ax .:::ay =10 MM 

a O ::;0 ,8 MpaA 
X 

960 

p -P¢ 
1-----1 < 0,09 

P¢ -
P-P¢ 

1
0 t-112--~1<1,7 MpaA 

X P¢ -
lOy I S.l ,7 MP~A· 
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3. nPOUEAYPA nPOBEAEHHR H3MEPEHH~ 

3. 1. 3aAaHHeM nonR a MO onpeAenRnCR y4acroK cneKTpa nporo
HOB ~parMeHTa~HH, B KOTOpOM npOBOAHnHCb H3MepeHHR. COOTBeTcT
BeHHO non~ a MO ycraHaenHeanocb none a M1. 

HH~opMa~HR o co6~THH nepeAaeanacb H3 ycraHOBKH a 3BM, ecnH 
B~nOnHRnOCb OAHO H3 Tpex norH4eCKHX yCnOBHH: 

1/ TRl = M-" np, 

2/ TR2 = TRl/\ Cl" C2' 
3/ TR3 = M', 

rAe M=St" S2"Ss"84H M'=Kt"K2"Ks"So"A- coenaAeHHe norH
~CKHXvCHrHanoe B COOTBeTCTBy~HX C~HHTHnnR~HOHHWX C4eT4HKax, 
Ct H C2 - norH4eCKHe CHrHan~ c noporoewx 4epeHKOBCKHX c4eT-
4HKOB. np - norH4eCKHH CHrHan C ~H~poeoro npo~eccopa, KOTOp~H 
no HH~opMa~HH c nponop~HoHanbH~x KaMeP PC1, PC3 HaKnaA~Ban 
orpaHH4eHHe Ha yron ¢s Me~AY TpeKOM H OCb~ AeTeKTOpOB /noA
po6Hee o6 Hcnonb3oBaHHH ~H~poeoro npo~eccopa 6yAeT cKa3aHo 
a cneAy~eM nyHKTe/. 

HaKonneHHe cTaTHCTH4eCKOH HH~opMa~HH o npOAYKTax ~parMeH
Ta~HH ocy~ecrenRnocb npH ewnonHeHHH norH4eCKHX ycnoBHH TRl 
H TR2; npH TRl HaKannHeanacb HH~opMa~HR a o6nacTH HMnynbcoe 
BTOPH4H~x 4aCTH~ or 3,5 AO 6 f38/c, a TR2 Hcnonb3oeancR npH 
HMnynbcax B~We 6 f38/c, rAe Ha4HHaeT 6~CTPO B03paCTaTb AeHT
POHHaR KOMnOHeHTa BTOpH4HOrO ny4Ka, o6ycnoeneHHaR peaK~HeH 
d + 12C-+ d +X I CM. pHc. 4/. 8~AeneHHe nporoHoe npH HMnynbcax 
e~we 6 f38/c o6ecne4Hia.nocb c noMO~bo noporoe~x 4epeHKOBCKHX 
C4eT4HKOB ~1 H ~2 HaCTpOeHHWX Ha nopor perHCTpa~HH npOTOHOB 
c HMnynbCOM 5 f38/c. 

npH awnonHeHHH norH4eCKoro ycnoeHR TR3 a 38M nocrynana 
HH$QpMa~HR, He06XOAHMaR AflR KOHTpOnR 3~KTHBHOCTH AeTeKTOPOB 
YCTaHOBKH. 

H3MeHeHHe ycnoBHH (TRH TR3) HaKonneHHR co6wTHH ocy~ecrenR
nocb c noMo~b~ 6noKa Yfl6 161aeToMaTH4eCKH Me~AY ~HKnaMH ycKo
peHHR no KOMaHAaM OT 38M C AOCTaT04HO KOPOTKHM nepHOAOM /4e
pe3 10 ~HKnOB/. 3To o6ecne4HBano KOppeKTH~H Y4eT 3~eKTHBHOCTH 
cneKTPOMeTpa npH B03MO~H~X H3MeHeHHRX ycnOBHH 3KCnepHMeHTa. 

H3MepeHHR a Ka~AOM y4acrKe cneKrpa a~nonHRnHcb KaK c pa6o-
4HMH MHWeHRMH (C, CH2 ), TaK H c 11nycrol1 11 , BKnaA Koropol1 cocraa
nRn •10%. OnepaTHBHWH KOHTponb 3a cra6HnbHOCTbO pe~HMa o6ny-
4eHHR MHWeHH ocy~eCTBnRnCR nyTeM o6MeHa HH$QpMa~HeH Me~AY 38M 
YCTaHOBKH H 38M CHCTeM~ MeAneHHOrO B~BOAa ny4Ka H3 CHHXpO~a3o
TpOHa181. C 38M CHCTeM~ MeAfleHHOro B~BOAa nocne Ka~AOro ~HKna 
ycKopeHHR nocrynanH Ha ycraHOBKy AaHH~e o nono~eHHH, pa3Mepax 
ny4Ka B paHOHe MHWeHH H ero HHTeHCHBHOCTH. B CBO~ 04epeAb,38M 
YCTaHOBKH nepeAaBana Ha YCKOpHTenb AaHHWe 0 pa6oTe MOHHTOPH~X 
renecKonoe. 
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nporpaMMHOe o6ecne4eHHe 38M YCTaHOBKH no3BOnRnO ocy~eCT
BHTb npHeM H 3anHCb HH~OpMa~HH Ha MarHHTHY~ neHTy, a TaKme 
HaCTPOHKY pe~HMOB 3KCn03H~HH, onepaTHBHWH KOHTponb AeTeKTOPOB 
H TeKy~HH aHanH3 3KCnepHMeHTanbHOH CHTya~HH B pemHMe AHanora 
c 38M. 

Ha MarHHTHyo neHTY 3anHc~eanacb cneAYO~aR HH~opMa~HR o co-
6~THH: 

- KOOPAHHaT~ TpaeKTOpHH 3aperHCTPHPOBaHHWX 4aCTH~, 
- cpa6aTWBaHHe C4eT4HKOB ycTaHOBKH, 
- MOHHTOpHWe 4HCna, 
- pe~HM pa60TW CHCTeMW MeAfleHHOrO B~BOAa H napaMeTpW ny4Ka, 
- eenH4HHW MarHHTH~x nonel1 MO H Ml. 

3.2. YcnoaHR or6opa co6wTHH 
C nQMO~bO nponop~HOHanbHWX KaMep, 
conpR*eHHWX c npo4eccopoM 

OnTHManbHaR npo~eAypa H3MepeHHH a ycnoBHRX CHnbHOH 3aBHCH
MOCTH BWXOAa ~parMeHTOB OT HMnynbCa AOCTHraeTCR B cny4ae, Kor
Aa aKcenraHc no HMnynbcy He cnHwKoM aenHK. 8w6opoM aneprypw 
ycTaHoBKH YAOBneraopHTenbHO peWHTb AaHHY~ 3aAa4y HeBo3MO*Ho, 
TaK KaK npocrpaHCTBeHHoe pacnpeAeneHHe ~parMeHTOB a o6nacTH 
AeTeKTOpOB onpeAenReTCR He TOnbKO HX HMnynbCaMH, HO H yrnaMH 
BWfleTa H3 MHWeHH. npH OT6ope C06WTHH COBnaAeHHRMH 
8 1 " S2 "S 8,1\84 ,xoTR pa3Mepw c~HHTHnnRTopoe C4eT4HKOB 8 1 H 83 
Manw, a paCCTORHHe Me*AY HHMH 3Ha4HTenbHO, MW HMeeM pacnpe
AeneHHe C06WTHH /pHc.3a/,MaKCHMYM KOTOporo HaXOAHTCR AOCTaTo4-
HO AaneKO OT 3aAaHHOrO qeHTpa {pctJ , 8 s == 0) HCCneAyeMOH ManOH 
KHHeMaTH4eCKOH o6nacTH KaK no HMnynbcy, raK H no yrny ewnera 
H3 MHWeHH. HcKn04eHHeM RBnReTCR nHWb cny4aH, KOrAa H3MepeHHR 
npoBOARTCR a o6nacTH PctJ:pd/2 /pHc.36/. 

AflR orpaHH4eHHR HMnynbCHOro AHana30Ha perHCTpHpyeMWX 4aCTH~ 
Hcnonb3oaanacb KoppenR~HR Me~AY HMnynbCOM ~parMeHTa H yrnoM 
ero TpaeKTOpHH OTHOCHTenbHO OCH AeTeKTOpOB. C 3TOH ~enb~ MW 
npHMeHHnH cne~HanH3HPOBaHHWH ~H~POBOH npo~eccop 18,71 , C no• 
MO~bO KOTOporo 3a BpeMR -0,8 MKC npOBOAHnCR aHanH3 yrna ¢s 
rpaeKTOPHH 4aCTH~w, npoweAwel1 4epe3 KaMepw PC1, PC3; ecnH 3Ha-
4eHHe yrna ¢~, YAOBneraopRno awnonHeHHO HepaeeHCTBa I ¢~,-¢0 1 <£_C, 
TO ocy~ecranRnacb nepeAa4a HH$QpMa~HH o co6wTHH a 38M. 8nHRHHe 
TaKoro OT6opa Ha WHpHHY HMnynbCHOro 3aXBaTa YCTaHOBKH AnR ABYX 
BapHaHTOB npHBeAeHHoro HepaBeHCTBa noKa3aHO Ha pHc.3. 

OnHCaHHaR npo~eAypa H3MepeHHH no3aonReT npoaQAHT; HCcneAo
aaHHR cneKTpoB ~parMeHTa~HH nerKHX penRTHBHCTCKHX RAeP npH Ma
nwx nonepe4HWX HMnynbCaX AOCTaT04HO nOAP06HO BO BCeM KHHeMa
TH4eCKH pa3peweHHOM HHTepaane HMnynbCOB ~parMeHTOB. npHBeAeH-
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PHc.J. Pacrrpe,o;eneHHe Ha rrnocK~CTH (Ox, .'\p/p¢ =(P-1\p)/1\p) 
11pOTOHOB OT ~parMeHTaUHH p;eHTpOHOB C HMI1YJ1bCOM pd = 
= 8, 9 fsB/ C, perHCTpHpyeMbJX ycTaHOBKOH 11pH OT60pe 
co6b1THH cosrrap;eHHHMH S 1 A S2 A s3 " s 4 /pasMep TotieK rrpo
rropuHoHaneH tiHCJ1Y C06bJTHH B COOTBeTCTBYIO~eH o6naCTH 
p;HarpaMMbJ/: a/ P¢=4,98 fsB/c, 6/ P¢=Pd/2 = 4,45 fsB/c. 
Co6biTHli Me~y rrpHMbiMH I H I' HaKai1J1HBaiOTCli rrpH Bbl
rronHeHHH norut~ecKHX yCJlOBHH TRl H TR2, Kor,o;a rrpH 
noMa~ npoueccopa Bb1110J1HliiOTCli CJie,o;yro~e HepaaeHcT-
aa: 1¢ \.S 2 Mpap; /npHMble 1/ H l¢x-41.~5 Mpap; /npH-

MbJe I '. 

Hble Ha p~c.4 peayrrbTaTbl/8/ p;n~ 50 To4eK norry4eHbl e Hep;enbHOM 
ceaHce pa6oTbl MOA~$~~~poeaHHOH ycTaHoBK~ Anb$A Ha ny4Ke p;eHT
poHoB Mep;neHHoro Bbleop;a c~Hxpo$aaoTpoHa OH~H. HopM~poeKa a6co
rr~THblx 3Ha4eH~A ~Heap~aHTHbiX ce4eH~H $parMeHTa~~~ npoeop;~nacb 

e paAoHe MaKC~MyMa, no peaynbTaTaM oTp;errbHoro onbiTa, npoeep;eH
Horo Hd ny4Ke ManoA ~HTeHC~BHOCT~ C M~WeHb~, pacnonomeHHOH Ha 
MeCTe noporOBbiX 4epeHKOBCK~X C4eT4~KOB. 

ABTOPbl np~3HaTerrbHbl COTPYAH~KaM n83, np~H~MaBW~M y4aCT~e 
e ocy~ecTBrreH~~ MOA~$~Ka~~~ MarH~THoro cneKTPOMeTpa Anb$A, a 
PYKOBOACTBY nafiopaTop~~ ~ HdY4H0-3KCnep~MeHTal1bHOrO 3rreKTpoH
HOro OTp;erra n83 3a nop;p;epmKY B BblnOnHeH~~ KOMnrreKca 3T~X pa
fioT. 

Mbl oco6eHHO 6na rop;apHbl 8. H. 8onKoBy, H. H. Kyn~KOBY ~ 8. M. Cnen
Heey aa opraH~3a~~~ ce~a~ Memp;y 38M c~cTeMbl Mep;neHHoro BbiBop;a 
~ 38M ycTaHOBK~, 3.n.MoT~HoA ~ P.H.neTpoeoH aa noMo~b np~ nop;
roToeKe o6opyp;oeaH~R ~ o$opMneH~~ p;aHHOH ny6n~Ka~~~. 
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Puc.4. HHaapHaHTHoe p;u~epeHUHMbHoe cetieHHe ,ll;Jlli npoToHoB OT 
~parMeHTaUHH ,o;eHTPOHa c HMI1YJ1bCOM 8,9 fsB/c Ha yrnepop;HOH MHme
HH c BbmeToM npoToHa npH PL=o. CTpenKoH yKasaH KHHeMaTHtieCKHH 
npep;en ,ll;Jlli npoTOHOB ~parMeHTaunu. 
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