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B HaCTOR~e~ pa60Te on~caH w~pOKoanepTYPH~~ BOCbM~KaHanbH~~ 

ra30B~~ noporOB~~ 4e~eHKOBCK~~ C4eT~~K, ~cnonb3yeM~~ c 1983 rOAa 
B 'COCTaBe cneKTpOMeTpa BTOp~4H~X 4aCT~~ YCTaHOBK~ r~n~poH/l/. 
OH CKOHCTpy~poBaH ~ ~3rOTOBneH BCBR3H c peanH3au~e~ Ha 3TO~ 

YCTaHOBKe HàY4HO~ npOrpaMMbl, uenb~ KOTOPO~ RBnReTCR ~3Y4eH~e 

~HKn~3~BHOrO 06pa30BaH~R KO-, K *0_, cP -Me30HOB B aAPOH-HYKnOHHbIX 
~ aAPOH-RAepH~X B3a~MOAe~CTB~RX np~ 3HeprHRX 5-15 r3B/2/ a TaK

/3/ . , 
me nO~CK pe30HaHCOB B C~CTeMax cP" , ~K ,~cP . 

C4eT4~K npeACTasnReT c060~ cOBoKynHocTb BOCbM~ OTAenbH~X 

C4eT4~KOB /KaHanos/, pa60Ta~~~x B 06~eM ra30BOM 06beMe\. rOAO
CKon~4eCKaR CTpYKTypa C4eT4~Ka n03BonReT HAeHT~$~u~pOBaTb ~AHO

BpeME?HHO HeCKonbKO 4aCT~Lt B 3apen1CTplllpOBaHHblX C06bIT~R:X. 

np~ B~60pe 4~cnaKaHanoB ~ pa3MepOB C4eT4~Ka Y4~TWBan~Cb: 

pacnonomeH~e c4eT4~Ka B cneKTpOMeTpe, anepTypa ~ OTKnOHR~~aR 

c~na ~neKTpOMeTplll4eCKoro 3neKTpOMarHIIITa, an~pTypa TpeKOB~X Ae
TeK~opOB cneKTpOMeTpa, KOOPA~HaTH~e ~ ~MnynbcH~e pacnpeAeneH~R 

npOXOAR~IIIX.4epe3 C4eT4~K 4aCT~U. 

KOHCTPYKLt~R C4eT4~Ka cxeMaT~4HO nOKa3aHa Ha p~c.1, rAe YKa
3aH~ ~ ero ra6ap~TH~e pa3Mep~. repMeT~4eCK~~ céeTOHenpOH~Ltae

MW~ Kopnyc COCTO~T ~3 MOAyne~ /1/ ~ /2/, csapeHHwx ~3 n~cTbBo~ 
c r aru- Ton~~Ho~ 2 MM. Topueaue onauueaue coeA~HeHIIIR n03BonR~T' 

np~ He06xOA~MOCT~ Hapa~IIIBaTb AnlllHY ra3~Boro P9A~aTopa ~ ~cnonb
aoaar s AnR BXOAHo'ro ~ auxonuoro OK,oH MeM6paHbl paauux Ton~~1-1 .~3 
pa3n~4HWx MaTep~an08. , 

Bo BTOpOM MOAyne pacnonomeHW 8 C$ep~4eCK~X 3epKan /3/ c pa3
MepaM~ 760x315 MM 2, HaKnOHeHHwe nOA yrnoM 23° K rop~30HTanbHo~ 
oc~ c4eT4~Ka. KamAoe 3epKano $OKyc~pyeT 4epeHKoaCKoe ~3nY4eH~e . 
Ha cooTBeTcTBY~~~~ $OTOYMHom~Tenb /4/, pacnono*eHH~~ Ha Bepx
Hé~ CTeHKe MOAynR Ha pa~cToRH~1II 600 M~ OT LteHTpa 3epKana. Kqnb
ueBoe pe3111HOBoe ynnoTHeH~e BOKpyr OCHOBaH~~ ~3Y Aano B03MomHo.CTb 
pacnonO*~Tb ~x B ra30BO~ cpeAe C4eT4~Ka 6e3 Rp~MeHeH~R pa3Aen~

TenbH~X OKOH MemAY $3Y ~ ra30B~M 06beMOM. 
~HAIIIB~AyanbHwe KpenneH~R ~ ~CT~POB04H~e MexaH~3MW n03BonRIDT 

peryn~poBaTb yrn~ nOBopOTa KamAoro 3epKana BOKpyr rop~30HTan~-~ 

H9~ ~ BepT~KanbHo~ oce~ /B npeAenax ~5°/ ~ nepe~e~aTb era BAonb 
ueHTpanbHo~ OCIII c4eT4l11Ka. 

AnR ~3rOTOBneH~R 3epKán pa3pa60TaHa TeXHonor~R, 6n~3KaR 
K on~caHHo~ B pa60Te /4/.8 Ka4ecTBe cBeTOOTpqma~~ero cnOR ~c
nonb30BanaCb anIDMIIIH~3~poBaHHaR non~3THpeHTepe$TanaTHaRnneHKa. 
PaA~Yc Kp~B~3H~ $~Kc~poBancR npH nOMo~~ 6~cTpoTBepAe~~e~ neH~. 

6~n~ ~3rOTOBneH~ 3epKana, ~MeID~~e $OPMY c$epH4ecKoro cerMeHTa 

c A~aMeTpoM OCHOBaH~R 4J =I_~~_~ w c ..,g>Q.~~~ paccronuaex 
•(J:.... o' '0·,... ;'1 " :í,.l1:tyr,
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PHc.l. CXeMa KOHCTpYK~HH CqeTqHKa. 
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TOSWM nepMaJlJlOeM. HanOJlHeHj;1e 06bêMa C4eT4j;1Ka s~6paHHWM raaQM 
IpaAj;1aTOpOMI ocy~eCTBJlReTCR 6ea npeABapj;1TeJlbHO~ OTKa4Kj;1,' nYTçM 
npOAYBa. Pa604ee AaSJleHj;1e raaa - aTMocCI>epHoe. 

XapaKTepj;1CTj;1Kj;1 C4eT4j;1Ka j;1CCJleAOSaJlj;1Cb Ha l~-M KaHaJle Icepny
XOSCKoro YCKOpj;1TeJlR. MeCTOnOJlOmeHj;1e C4eT4j;1Ka BO BpeMR j;1CnbITa
Hj;1H càsnaAaeT c ero pa604j;1M nOJlOmeH~eM B COCTase YCTaHOBKj;1 
rHnEPOI:l Ipj;1c. 21. npj;1 j;1CnbITaHj;1RX j;1CnOJlb~OBéÍJlj;1Cb C~j;1HTj;1J1J1R~j;10H

Hwe j;1 4epeH~OSCKj;1e C4eT4j;1Kj;1, a TaK>K~ 'npOBOJl04H~e AeTeKTOpw 
j;1~BM EC-1010, BXOAR14j;1e B COcTaB 3T0i1 YCTaHOBKj;1. 

C nOMo~blO 3J1eKTpOMarl;lj;1Ta MC-12 Hecenápj;1pOBaHHbli1 nY40K 4actj;1~ 

HanpaBJlRJlCR Ha j;1cCJleAyeMbl~ kauan l'aepKano} C4eT4j;1Ka. Tpe6y.eMbli1 
COpT 4~C~j;1~W (~M, rr,K) BWAeJlRJlCR npj;1, nOM014~ 4epeHKOBCKj;1~ C4eT~ 

4j;1KOS C i / V. C~j;1HTj;1J1J1R~j;10HH~1It C4eT4MK 8 3 j;1.Bw6paHH~e 3J1eMeHT~ 
;' C~~H-r:j;1J1J1R~j;10HHbIX r onockonoa r l j;1 r 2 6b1Jlj;1 BKJlI04eHbl Ha cosnane
l~' Hj;1e j;1 AaBaJlj;1 Cj;1rHaJl B Tpj;1rrep noçJle npOXO>KAeHj;1R 4epe3 C4eT4j;1K 
r 
(	 

4aCTj;1~~ c 3aAaHHoi1 TpaeKTOpj;1ei1. Cj;1rHaJl~ c KamAor~ Cl>3Y nOCTY-1 :;ri,.	 '16/ ' nana Ha BXOAbl'- npeoõpaaoaarena 113apRA-KOAII KA008 , pacnono.
 
l"	 >KeHHOrO B Kpei1Te KAHAK, j;1HCI>opMa~j;1R c «oroporo c-urruaanace, S 38M 

EC-'1,010. 
'i 1, KOHTPOJlb oaõoru Cl>3Y j;1 «aaana C4j;1TbIBaHj;1R oCY14e~TFJlflJlCR c no

li\~Jo Y.M M0l1tblO 3BM nYTeM j;13MepeHj;1R aMnJlj;1TYAHbIX cnexrpoa CBeTOBblX acnu'~ 
weK CBeTO~j;10Aa, OT KOToppro K Cl>oToKaToAaM Cl>3Y 6~Jlj;1 nOABeAeH~-, ~\ 

~.	 ~j;16Kj;1e BonOKOHHwe CBeTOBOAW. , ~ 

XapaKTepj;1CTj;1Kj;1 C4eT4j;1Ka j;13Y4aJlj;1Cb S nY4Kax pa3H~X 4aCTj;1~ • 
(e, J.L, tr, K). ,QJlR acex KaHaJlOB CHj;1Manj;1Cb aMnJlj;1TYAHble 13aPR-AOBbl~lI, paçnpeneneuaa Cj;1rHanOB Ha BblXOAe <1>3Y nocne npOXO>KAeHj;1R· rpeõye
MOIIt 4aC!j;1~W. CpeAHee 4j;1CJlO Cl>oT03J1eKTpOHOB (Na)' Bw6j;1TWX 4epe~- , 

4 6 8 KOBCKj;1M KsaHTOM C Cl>oToKaToAa,OnpeAeJlSJlOCb nYTeM annpOKCj;1Ma~Hj;1 p
Z.M 3KCnepj;1MeHTaJlbHO nOJlY4eHHWX aMnJlj;1TYAH~X pacnpeA~JleHj;1~ HORMaJl~

PHc.2. CneKTpOMeTp 'BTOPHqHWX qaCTH~ YCTaHOBKH rHITEPüH. (; HblM oacnoeneneaàex c MaTeMaTj;14eCKj;1M O>Kj;1AaHj;1eM m j;1 Aj;1CnepCI(I
tt ei1 a 2: . ,"S'i - C~HHTHJ1JUrn;HOHHhIe CqeTqHKH, ri - CLJ;HHTHJ1JUUJ;HOHHhIe ,"

r'ozrocxonsr, I1fIK i - HCKpoBhIe IIpOBOJIOtiHhIe xaxepsr, IIK i \  -, r
 
I~;t, K m-m n 2
IIpOnOpLJ;HOHaJlbHhIe xaxepu , M - MHIlIeHb, MC-12 - 3J1eKTpO

Na ---(----)	 131 
. MarHHT, C ~ BOCbMHKaHanbHhm qepeHKOBcKHH CqeTqHK.	 K-l a 
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lAnK J 

c 

r. r3 
"n" ·nKs iI 

fi 

/ nK,MC-12 

f' = 60à MM. Ha Hj;1X aupeaarurc s Heo6xo,qj;1Mble npRMoyrOJlbHble aneaeu
Tbl c paaMepaMj;1 76.ox315 MM 2 • Ilpoaepxa Cl>OKYCj;1PYI014j;1X CBOi1CTB aupe-; 
aaHHWX aepKan j;1 j;1X IOCTj;1pOSKa noc~e MOHTama B C4eT4j;1Ke npOSOAj;1
Jlj;1Cb ~pj;1 nOM014j;1 naaepa. 

nOJl9>KeHj;1e aepxana B C4eT4j;1Ke Sb16j;1paJlOCb j;1 Cl>j;1KCj;1pOSaJlOCb Ta-'·.. 'I 

Kj;1M 06paaOM, 4TOObl npj;1 CKaHj;1pOSaHj;1j;1 JI~40M Jlaaepa Bcei1 eto.no
BepXHOCTj;1 OTpa>KeHHblllt JlY4 He BbIXOAj;1J1 ~a npenena et>OTOKaTOAa Cl>3Y. 

AJlR perj;1CTpa~~j;1 4epeHKOBCKoro j;1aJlY4eHj;1~ kcnOJlbaYIOTçR Cl>UTO~ 

3J1eKTpOHHwe YMHOmj;1TeJlj;1 XP-2041/Q c nOJlynp6apa4H~M Sb-K-Cs-~OTO~ 

KaTOAOM IAj;1aMeTpOM 110 MMI j;1 '14 Aj;1HOAaMj;1 maJllOaj;1I1tHOrO T~na. 
3	 KsaHToBbli1 BblXOA Cl>3Y B MaKCj;1MYMe ero cnexrpans aoã 4YBcTBj;1TeJlb": 

HOCTj;1 I À = 401 HMI AOCTj;1raeT 26%/5/. 3KpaHj;1pOBKa Cl>3Y OT BHeWHj;1X 
M-arHli1THblx nonea OCY14eCTBJlReTCR ,CTaJlbHblM KomYXOM, 06epHYTblM :nj;1C

3 
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rMe K - CpeAH~~ K03$~~~~eHT BTOP~4HO~ 3M~CC~~ A~HOAOB, mn -
HOMep KaHana KA008, CàOTBeTCfBY~~~~ nbeAecTanY. 
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'PHC. 3" Pe3YJIbTaThI HCCJIegoBaHHH xapaKTepHCTHK Cl.l:eTl.l:HKa: 
ai aMIIJIHTYP;HhIe cnexrpsr jJ.+ -Me30HOB c HMIIYJIbCOM 7 f3B/ C; I 

5/ aMnnHTygHhIe cnexrpu n03HTpOHOB c HMnynbcoM 3 f3B/ C; 
B/ H r/ pacnpezrerreaaa C05hITHH peaKIJ;Hl1 /5/ no 3cP~eKTHB
HOH Macce M(h+h -) B npezmonoaeaaa h+h -= 7T+7T- /B/ 
H h+h- =K+7T- [r l , /.uonOJIHHTeJIbHhIe rrORCHeHHR CM.B 'reKCTe/. 

Ha p.~c. 3a, 6 npaseneuu np~Mepbl TaK~X pacnpeneneaaã . OH~ nony, , + 
4eH~ np~ per....,CTpa~~~ C4eT4~KOM iJ. -MeaOHOB c ~MnynbcaM~ 7 r3B/c 
Ip~c.3al ~ noa~TpOHOB c ~MnynbcaM~- 3 r3B/c Ip~c.36/. PaA~aTopoM 

B oõonx cnyvaax õun soanyx , 
lt1a aMnn~TYAHbIX cn~KTpOB, np~BeAeHH~X Ha puc , 3a,6, nonyueuu 

CI1eAYIO~~e aHa4eH~f1 AI1f1 cpenaero y~cna BbI6~TbIX $oTo3neK"rpOHOB 
NiJ. =' 5,2+0,2 IKp~Ban aI, Na = 10,4+0,5 IKpHBafl 61. lt1cxoAfI ~a 
lio~y'4eHHbiX aHa4eH~~ N ' Am~Hbl c4eT4HKa L, noxaaarena npenoanes 
H~f1 raaa n, Macc M ~ ~MnYI1bCOB P per~cTp~PyeMblx 4aCT~~ A~f1 

KamAOrQ KaHana onpeAenfln~Cb KOHCTaHTbl No, xapaKTep~aYIO~~e ~H

TerpanbHo CBO~CTBa Q3Y, raaa ~ onT~K~ KaHaI1a /7/. 

N'a 
.141 NO 

L[ 2(n --Ü-=-;2/p2]" 
ÓnpeAeneJ-iHble TaK~M oGpa'aOM BenH4~Hbl No Ann paaI1~4HbIX. KaHanOB 
HaxoAflTc~ B ~HTepBane 80-100 CM-1 

• CooTBeTcTBYIO~ee p~apeweH~e 
C4eT4~Ka no C~OPOCT~ ô{3!(3 = 1/(2NoL) HaXOA~Tcn B ~HTepBane 
/2,5-3,1/x10- . 

AI1f1 cpaBHeH~f1 OTMeT~M, 4TO w~pOKoanepTypH~e MHorOKaHaI1bH~e 

4ep'eH'KoBcK~e c4eT4~K~ nonoõuoro ruria /8·15/ ~apaKTep~aYIOTCfI ae
I1~4~HpM~ N O' I1ema~~M~ B ~HTepBaI1e 16-110 CM -1. Pacnpeneneuva 
Ha pac , 3B, r '~nI1IOCTp~PYIOT 3$$e.KT~BHOCTb ~CnOI1baOBaH~f1 ~H$opMa~~~ 

OT C4e~4~Ka np~ o6pa6QTKe 4aCT~ AaHH~X, nonY4eHH~X Ha yCTaHoBKe 
4 

, 
rlt1nEPOH Ip~c.21 np~ ~cc~eAOBaH~~ np04ecca 

'+ + K +, Be -+ h h + X, 

rAe(h+,h- - aAPoHbl). 
Ha p~C.3B

, 
nOKaaaH~ 

n0I10meH~I(1, 4TO h+ ~ h
~} B KOTOpblX XOTfI 6bl OA~H 

C4eT4~Ka KaK 17 -MeaOH,.~ 
OA~H ~a aAPOHOBHe 6bln 

Ha pac , 3r np~~eAeH~ cnexrpu 3q>~eKT~~HbIX Macc M(h h ) B npeA
n0I10meH~~, 4TO h ~ h f1BI1f1IOTCfl K . ~ TT -MeSOHaMH COOTBeTCTBe~
HO. r~CTorpaMMa 1 n0I1Y4eHa 6es Y4eTa ~H$opMa~~~ OT c4eT4~Ka. 

B r~cTorpaMMY 2 BOWI1~ C06bIT~f1, B KOTOpblX npaaene-iaoe asnue nperi
n0I10meH~e nOATBepA~nOCb C4eT4~KOM. 

3AKJlI04EHlt1E 

CKOHCTPy~pOBaH ~ ~arOTOBI1eH w~poKoanepTypH~~ BOCbM~KaHaI1b

H~~ noporoB~~ 4epeHKo~cK~~ C4eT4H~. AOcT~rHYT~e SHa4eH~f1 napa
MeTpa N O ~ paapeureuaa no CKOpOCT~ ô{3!fJ 6I1~SK~ k COOTBeTCTBYIO~~M 

napaMeTpaM I1Y4W~X np~GopoB nOAo6Horo T~na. C4eT4~K BKI1104eH B co
CTaB YCTaHOBK~ rlt1nEPOH, ~ npeABap~TenbHafl o6pa6oTKa 4açT~ ~H$Op

Ma~~~, Hq6paHHO~ c ero Y4acT~eM, nOKaSaI1a 3$$eKT~BHoCTb ero np~
MeH~HHfI np~ ~aY4eH~~ MHor04aCT~4H~X npo~eCCOB T....,na 15/. 

J 

II( 

ABTOPbl õnaronapuu B.n.'AmenenoBY, B.Ii.<!>I1f1r~HY, B.~1.KYTb"1HY, 
C. A. AKtlMeHKO aa coneücr aae B paôore ~ ~eHHble 96cymp.eH~f1, C. n. Y.{y

'Hl-lH'y,	 H.n.MoWKOBY, n.B·.C~MOHOBY sa nOMO~b B ~'\OHTame C4eT4~Ka, 

E.3naTeBo~ aa, nOMO~b B ~arOTOBneH~~ Aen~Tene~ ~3Y, B.M.MaH~eBY 

~ H.A.PycaKoB~4Y sa cOAe~cTB~e B ~CCI1eAOBaH~~ xapaKTep~CT~K 

c4eT4~Ka, M.Kn~MaHoBo~ a~ Y4aCT~e B nOArOTOBKe cTaTb~, A.A.OI1e~

H~KY ~ APyr~M COTpYAK~KaM cepnYXOBCKoro HaY4HO-3Kcnep~MeHTaI1b
Horo OTAeI1a Olt1Rlt1 aa nOMOWb B npoBeAeH~H KOMnI1eKCa pa60T no YC,
TaHoBKe C4eT4~Ka Ha KaHpne YCKop~TeI1~ lt1<!>B3. 

+ + ,/
cneKTp~ 3$$eKT~BH~X Macc M(h h ) B npeA

- n~oH~I. B r~CTorpaMMY 1 BXOAflT C06bIT~R, 
~a aAPOHOB 6blI1 ~AeHT~$~~~poBaH c nOMO~blO 

B r~CTorpaMMY 2', - C06bIT~f1, B KOTOpblX H~ 

~AeHT~Ct>~~~POBáH KaK 7T -MeSOH. 
+ 
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