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1. BBeaeane 

CrreKTpoMeTp BKCH -300 6bin HGroToBneH B YIHCTIITyTe HJlepnhiX 

nccneJlOBBHHll B CBepKe ( nHP). np~HUHII pa60Tbl II f!eKOTOpb!e KOIICTPYK

/1/ 
unoHHbie oco6eHHOCTH crreKTpoM~Tpa BKCH-300 paccMoTpeHbi B 

crreKTpoMeTpa BKCH -300 paccMoTp9Hbi B I 11. 

CxeMa crreKTpoMeTpa BKCH -300 rroKaGaHa Ha pnc. 1. CrreKTpoMeTp 

COCTOIIT H3 CTOna Jln51 o6p83U8 ( 5 - s 11 Tpex rnaBnhix rrneq, ncrronb-

GyeMhiX anH ·. orrpenenennH aaeprnH aeil'I_'poHoB, paccemmhiX· na TPH· pa3HhiX 
., . 

yrna. Ha ~~)i(IxOM rrneqe noM~uieHbl coiinepoBC~He KonnnMaTOpbi (K,-11) • 
! ' -

CTon o6pa3U8 II ~nelJH CMOHTHpOBBHbl 118 DJlHOll OCII. 0JlHO 113 rrneq MO>KeT 
'.' . ' ' 

IIOBOp8'IHBEiTbC51 B r~p.1130HTanbHOll II~OCKOC.TH BOKpyr. OCJ! CTOna c; o6pa3-

UOM a a yron oT 27 JlO 107°. TaKoil•]i{e HH\epBan · yrnoB rrepeKpb!BancH JlBY

MH JlpyrHMll rrneqaMH, B351TbiMH B~eCTe. MHHHManbHb!ft yron pacce51HII51 

orrpeaenH eTcH paGMepaMII noBylllKII aettTpOHOB ( B S ) , aaxoJlHIIleilcH Ha 

rryTH rrpHMoro rrylJKa~ B cnyqae ~eo5xoJlHMD?TH no~ylllK~ MO>KHO y6paTb 

COBCeM. 

·Ha K8>KJlOM rrneqe IIOM91119Ha CHCTeMa MOHOXpOM8TOpa, COCT05lll1851 H3 

cTona MOHoxpoMaTopa S M ) , aorronHHTenbHoro rrne•Ia co ClJeTlJHKDM, 

connepoBCKoro KonnnMaTopa ( K -lll ) n aeTeKTopa ( D.). 
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Yrnhi 28A noBopoTa nonommTenhHhiX nne'!· MeHHIOTCH oT - 75 no· 

75°, YrnOBbie CKOpOCTli BparueHIIH nononHIITenhHOI'O nnetJ:a II CTOna MOHO-

xpoMaTopa IIMeiOT OTHorneuiie 2:1. DnH yno6cTBa uananKrr cneKTpoMeTpa 

npenycMaTpiiBaeTCH TaK*e ueaaBncrrMoe Bpameune cTona MOHoxpoMaTopa. 

BceMII noBopoTaMII cneKTpoMeTpa MO*HO ynpaBnHTh aBToMaTrrtJ:ecK~ 

·~ 

~KH . 

~ KIT-3 ~ fhSs · 

'e-E--:t-~~ ~-1 ,4) 
5M-3 · ~~. ~ sJKDH 

DI 

l<ffi-2 \ -
II 

Pnc, 1. CxeMa cneKTpoMeTpa BKCH-300. · 

4 

' 1 ' ~' l. ' > ~.: •• 

' . ~) 

Oono*eHHH BCE 

KaMII yrna noBopoTa 

3-x HefiTpOHHhiX .neT 

auamraaTope, naMHTI 

Dmt neTeKTHP,O 

'IHKII ZnS{Ag) 

B Ta6nrrue 1 n 

cneKTpoMeTpa BKCf 

BbitJ:rrcnemiH pi 

c noMornhiO. np6ueny . . ' ., 

xaaanrr, 'ITO KonnrrM. 

cnoco.6HOCTh cneKTp 

, OIIH He ynoTpe6nH'IO'l' 

.lL 

B 9TOfi' 'I8CTII 

HOB ua nopornKe Kpe 

aniOMHHIIH n cnnaBa 

Ha pnc, 2 npe 

p0lliK8 KpeMHHH (, B) 

TOHimfi aniOMHHHeBhi 

KanhHhie paaMephi o 

TIIBHhii1: o6'heM o6pa: 



------~-----.....,-----------------.,-----------------------.,------~-

MeHHIDTCH OT - ~75 no 

nneqa n cTona MoHo-

ananKn cneKTpoMeTpa 

:Tonb MOHOXpOM8TOpa, 

IBnHTb 8BTOM8THqeCKII, 

DI 

d&-j 
I 

SM-1 

r 

_,. 
nonomeunH Bcex ocefi crreKTpoMeTpa H3MepHroTCH un$poBbiMH naTqn-

· KaMH yrna noBOpoTa C TOqHOCTbiD - 2' , l1H$opMaUHH 1 IT01JyqaeMaH OT 

3-x HefiTpOH!IbiX neTeKTOpOB li MOHHTOpa, HaKaiTnHBaeTCH !18 BpeMeHHOM 
r 

auamr3aTope, naMHTb KoToporo pa3nenena ua 4 ceKunn no 1024 ·KaHana, 

DnH neTeKTHP,OBannH nefiTpoHOB rrpnMeueHbi cunHTnnnHunoii'Hbie cqeT-

qnKn Zn S ( Ag) · . , o6oraweHHbie B 10 

B Ta6nnue 1 npencTaBneHbi_ ocuoBHbie pa6oqne xapaKTepncTnKn 

cneKTpoMeTpa BKCH-300.' ·-

BbiqncneHnH pa3pewarowefi cnoco6uocTn cneKTpoMeTpa, nponenaHHbie. 

C ITOMOWbiD, npouenypbl, OITHCaHHOH ·B nocnennefi qac~II STOll. CTaTbll 1 -no-

· Ka3ann, qTo KonnnMaTopbi K-! n K-Ill ynyqwaroT · pa3pewarowyro 

cnoco6HOCTb CITeKTpoMeTpa He3HaqnTenbH01 noaTOMy B HaCTOHWee BpeMH 

onn ne ynoTpe6nHroTcH. KonnnMaTopbi K -ll - II Me KiT yrnoBofi pacTBop 25: . 

ll. Ynpyroe pacceHune 

B aTofi- qacTn _onncaHbi pe3ynbTaTbi nccnenoBaHnH nn¢paKunn uefiTpo

HOB Ha nopOIIIKe 'KpeMHllSI fl 6parroBCKOrO pacceHHllH OT MOHOKpllCTannOB 

anroMnnnSI n cnnaBa Co-Fe . 

Ha pnc. 2 npencTaBnena Tumrqna.H nn$paKunonnaH KapTnHa 'oT no

poiiiKa KpeMHHSI ( Bp~M,H H3MepennH 8 qacoB). 06pa3eu 6bm noM~m~n B 
'i'" 

TOHKHH aniDMHHneBb!H unnunnp nuaMeTpOM 4 CM II BbiCOTOH 10 CM, BepTII- · 

Kanb!lb!e p83Mepb! OKO~ KOnnnMaTOpOB ( CM. Ta6n, 1) orpaH!rqnBanH ar$eK-

TllBHbiH o6'beM o6pa3U8 no 76 CMS • , . 
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'l'ac5JIH~a I 

AaHH~e cneKTpoMeTpa, BKCH-300. 

·PaCCTOHHHH: 

Oc5paaeu-aaMeAJIHTeJIL ~~ 
Oc5paaeu-MoHoxpoMaTop L 1 

1-loHoxpoMaTop-,I\eTeKTOp' L! 
AHaMeTp KaHana peaKTopa 

. COOTB6TCTllJIOll\8H llJIOll\8,I\:b IHJBepXHOCTH 
. . 

12,99 M 

1,60 M 

0,52 M 

. 200 HJIH 75 MM .. 

.. ; 

3aMeAJIHTOJIH,BH,I\HM8H 0 MOCTa paCllOJIO~OHHH 

855 HJIH II7 cu2 .. odpaaua 

Pa3Mepbl nytiKa Ha oc5paaue 
(oK~o ~OJIJIH~aTopa KI) · ·· 

l)OTOK TellJIOB~X HellTpOHOB 'Ha oc5paaue 
{cpe,I\HH1t llO llpei.IOHH llp.li MOll\HOCTH 
peaKTOpa 25 KBT) ' · 

5,3 X 6,0 .CM 

4,8xro6. H 

CM2'COK 

B03MOlltHble lrJibl KOJIJII1M8Ul'Jll HOJilll'J&laTOpOB. 
l{~I; 1hl; rHli ro' 25

1 
' 45

1 

!)pe,I\eJibl yrnon nonopoTa 
\CM.pl'Jc.I) 

. ~4 

tft 
f3 

MOHOXpOMBTOpl:l; 

i~lOHOKpHC T8JIJI 
paaMepbl 
MoaaH~HbiH paac5poc 

AeTeKTopw HellTpoHon: 

. ; CuHHTHJIJIHTop 
TOJlllll'JHB 
cpe,I\HHH 3WWOKTI'JBHOCTL 
llJIOll\8,I\L ,I\OT6KTOpa 

nJieti 

HauMeH:oml'Ji1 mar nonopoTa KBlltl\Oll 
Ha oceH cneKTpoMeTpa 

6 

OT.27° ,I\0 107° 
OT '27° ,I\0 SQ0 

OT ~ + ,27° ,I\0 107° 

Ul'JHK ·, · 
I9X6X2 CM 
20 I H 40 1 

.. 10 · ZnS(Ag)+B 
l Mid 

30% 
50 CM2 

2,16' 
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KaK BRllHo · Ra Ta6nRUhi 1, R3MepeHRsr MO}KHO npoBollHTh npH nayx 

pa3HbiX llRaMeTpax KaHana B aaiURTe peaKTopa. PeaynbTaTbi, npRaeneHHbie 

ua pRe. 2, 6biJ1R nonyqeHbi npR MeHbiiieM llRaMeTpe KaHana peaKTopa. 

llnsr KaHana llHaMeTpOM 200 MM RHTeHeHBHOeTb HefiTpOHOB B 7 pa3 6onb-

IIIe, 'leM llnH KaHana llHaMeTpOM 75 MM. 

PRe. 2 noKaai.maeT,. 'ITO nB:H:ir, oKaabiBaiOTesr xopo111o paapeiiieHHbiMR. 
. d 0 

B npoMe}KyTKe oT oTpa>KeHRH (400) no 220 ( - 0,9 A ~ A ~- 2,0 A 

nonyiiiHpRHa nRKOB eoeTaBnsrna - 130 MKeeK. Eenu onpenenHTb paapeiiiaiO- . 

IUYIO enoeo6uoeTb eneKTpOMeTpa K8K !lA/ A , rne !lA -nonyiiiHpRHa 

llllKa, TO B yKa3aUHOM npoMe}KyTKe llnRH BOnH .paapeiiiaiOIUasr enoeo6HOeTb 

1% S. "llA/ A S. 2%. IlonyiiiRpHHy nuKoB MO}KHO yMeHbiiiHTb no - 100 M·KeeK, 

eenu •oTpaBRTb' aaMei:tnRTenb R e!floKyenpoaaTb eneKTpoMeTp 131• Ha HaiiieM 

eneKTpoMeTpe neB03MO>KHO BblllOnHeHHe Beex yenoBRH !floKyeHpOBKH, TaK 

KaK nepBH'IHbiH llY'IOK H9HTpOHOB nepneHllRKynsrpeH llOBepXUOeTH 3aMellnHTe-

nsr, a nono>Kel!Re noaepxuocTefi eqeT'IRKOB OTHoeRTenbHO paeeesruuoro nyq-

Ka lfJHKeRpOBaHO. 0llHaKo RMeeTesr B03MO>KHOeTb yMeHbiiiHTb BKnall B pa3-

peiii8IDIUYIO enoeo6HOCTb OT o6paaua nyTeM R3rOTOBneHRH o6paaua B BRlle 

TOUKOH nnaeTRHbi, paenono}KeHUOH llOll eoOTBeTeTByiOIURM yrnOM K HefiT

poUUOMY ny'IKY 
/3/ 

Yaemi'IeHRe llRaMeTpa KaHana B aaiURTe peaKTopa no 200 MM npuae-

no K yxyniiieUHIO paapeiiiaiOmefi enoco6uoeTR; nonyiiiHpHHa nRKoB Boapoena 

C }30 llO - 180 MKeeK. 11UTeHeHBHOeTb HefiTpOUOB. B !9TOM !9KenepHM9UTe 

ll03BOnsre"T pa6oTaTb e llOpOIIIKOBbiMH o6pa3U8~R ManbiX 06'beMoB ( UeeKOnb-

KO Ky6RqecKIIX eaUTRMeTpoB) o 

0Tuoiiieaue slfl!fleKTa K !floHy nmr llHKOB ( 111), ( 220) R ( 311) ,B eny-

'lae KpeMIUIH eocTaBnHnO :-' 20 : }. 
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Ilono6Hbie H3M 

UHH u cnnaaa Co-} 
:if 

·· Ha Af ;· , pacceuaa 

eTDne MoHoxpoMaTo 
' ... 

•BOnll H9i1TpOHOB OT 

H H~eucuaaocTI 
130 'iiiMHHI IB-M 

, .. CODTIIOW9HRe 9ifltPeK 
.. ,, 
pacTann oT.' 130 MKc 

' ~·,, 

I13MepeHHH !Ie 

TO)laMH: JlHifJJ?.aKU~Of 

eeHHHhlX HefiTpOHOB 
· .. 

nepcnn MarnouoB Ill 

·M hi orpaHH'IHMCH 3, 

: paccesrmrH · ue fiTpouc 

Ha3biBaeMOH o6paTH 

HeKoTopbie 9K. 

Jlono>KeHHH B03MO>K: 

'Ka OT UHHKOBOI'O. Ml 

0

ilnn Ubi' Bonu ne fiTpo. 

6brna nonyqena aa 

JlHaMeTpe Kanana B 

OTBe'laiOulHMII 6~sr'r 

pa (B )lanbH9HllieM 

KaMn nepaoro nopa 



,· llpOBOJlHTb llpH JlBYX 

eayJibTaTbi 1 rrpHB9Jl9HHbl9 

>e KaHana peaKTOpa. 

li\TpOHOB B 7 paa 6onh~ 

XOpOIIIO paapeiiieHHbiMH. 
6 .o 

,9 A ~ A -.::; - 2,0 A 

1 onpenenHTb paapeiiiaJ?- . 

rne !lA -nonyiiiHpHHa 

1pernaromasi cnoco6nocTb 

.f9HbiiiHTb JlO - 100 MKCeK, 

eKTpoMeTp 181• Ha narneM 

BHH ~OKYCHpOBKH, TaK 

llOB9pXHOCTH 3aMeJlnHTe-

renhHO pacceHHHoro rryq-

~9HbiiiHTb BKn8Jl B paa

>BneHHH o6paaua B Bnne 

YIOIIIHM yrnoM K H9HT-

(TOpa JlO 200 MM rrpHBe~ 

rnnpnna rrHKOB Boapocna 

B 3TOM 3KCil9pHM9HT9 

anbiX 061>9MOB ( H9CKOnb-

•. ( 220) H ( 311) 13 cny-

•. 

· .. 

.·. 

. ~' ,· 

ITono6Hbl9 H3MepeHHH 6binH rrpOB9Jl9Hbl JlnH MOHOKpHCTaJ!nOB ~n1QMH"7 

UHH H crrnaBa Ca-Fe • B cnyqae anroMHIIHH nei1::TP()!i?I_{ paccemiHbie 

·· na Al'. , paccenBanHcb eme na. MoHoKpncTa~ne z'fl. , rioMemennoM na 

~;Dne *onox~oMaTopa~ HaMepenHH·. 5binH .npoa~ne!lbi nnH necKonhKHX nnmi 

·Bonn ~~~·i\TpOHOB OT - zl JlD - 3,5 A . 
l1HT9HCHBHOCTI:> B M8KCHMyMe pe~neKC8 ( 200). COCTaBnHml·: .. ·; 

- 130 HIMHHI 16-MKC9KYHJlHb!H 
"' .. -~ ": 

Kanan npn nnaMeTpe Kanan~ _75 MM. 

pacTanu ot. 130 MKceK nnH zl 

Ill. Heynpyroe pac'ceHnne 

YJaMepeliHH neyrrpyroro paCC9HHHH H9i1:TpOHOB llpOBOJlHnHC:b.JlBYMH Jl!9-

TonaMH: nu~_p.aKunoHULIM na 'C:rrnaae Ca-Fe u ·c anannaoM, aneprun pac:... 

C9HIIIIb!X · neii::TpOHOB !Ia MOHOKpHCTanne aniOMHIIHH. YJaMe~eHHe 3~KOlla JlH<;

rrepCHH MarJIOHOB Jlll~paKUHDHllbiM M9TOJlOM oGcy)!<JlaeTCH no~po6ii6 B/4;5/.. 

·M bl orpa!Iuqn:MCH aaecb npn:aeaenn:eM peaynhTaToB n:aMepeiin:H !Ieynpyroro 

paCC9HliHH.li9HTpOHOB 11a aniOMHHHH •. YJaM~peliHH 6hlnH ripOB9Jl9Hhl B TaK 
I 1 6/ 

!Ia3biBaeMOH o6paTHOil reoMeTpHH ' 

HeKoTOpbie aKcnepn:MeHTanhllbie peaynhTaTbi npencTaB~ellbi H?. pnc.3. 
. . . 

. tJonolli9HHH B03MOlliHbiX 6parrOBCKl!X 0Tpalli9HHH nepBoro H BTOporo riOpHa-

'Ka 'oT UHHKOBOrO MOHOXpOMaTopa OTMeqeHbl CTpenKaMH, COOTB9TCTBYIOIIIH9 

·ann:Hbl' Bonn nei1::Tponoa yKaaaHLI un:IPpaM.n:. KallinaH n:a KpHBbix na pn:c. 3 

6Lwa nonyqena aa 12 qacoa n:aMepenn:i1::. 3KcrrepHM9HT rrpoaoaniicH npn: 

nuaMeTpe Kanana B aamnTe peaKTopa 200 MM. Haa IPonoHHLIMH rrn:KaMrr'; 
,• . ' 

OTBeqaromnMII 6par'roBCKDMY OTpa)!(eJrn:'IO rrepBoro nopHnKa OT ~-OJ~!?XP;~~TO

pa (B JlanhH9HIII9M 6yJleM Ha3b!BaTb TaKne tPDHOHHbl9 ll.HKH lPDHOIIHbiMH riH

KaMH nepaoro nopHJlKa), yKaaaHLI qacToTa w ( pan/ceK), npn:aeneHHLiii: 

9 
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BOnHOBOH B9KTOp !jloJ 

:IKe yron Me>K.Ily BeK~ 

<l>oHOHHbie miKl! 

ae ormca·Hbi ·nono6Hb~ 

neneann .aaeprnn n ·' 

HHTSHCHBHOCTb 

nsma - T4 ·HI'Iac/32/i 

6bmo oKono 3: 1. 'nn 
,Homeane aqxjleKT-¢oa 

PaapemaromaSI. , . ~ ' . 

nnKa, cbcTaBnSina ,np 

mnTb ee aenbaSI,· noc 

HOCTb BCllhllliKH ~eaK 

npoBeneHHhle 3 

~OHOHOB C TO'IHOC~bf 

nocne 38llYCK8 

neT Ha JlBa nopSinKa 

H3M9p9HHSI H8 Manb" 

B paayMaoe BpeMSI. 

...l.f.:.._ 

B pemeHnn aTol 

paapa6oTaH nnSI ynpy 

roro pacceRHHSI. nyc 

o6paaue ( 6aaa L 1 

(6aaa L 2 

6yneT: 

, BDnHOBI 



BOnHOBOH BeKTOp ¢oHOH8 q (n emmnuax 2rr/a "' 1,555 l-I ), a TaK-

... 
llie yron Me~y BeKTOpOM q n aanpannenneM [ 100 ] 

¢OHOHHbJe llHKH BToporo llOp51JlKa ( B neBOH 'laCTll KalliJlOrO pliCYIIKa) 

ae ormcaubr nono6HhiM o6pa3oM H3-3a 6onbiiiHX neonpeneneunocTeH B onpe

n~neunn .sneprnn H HMnynbca ¢onona. 

HnTencHBnOCTb ¢ononnwx llHKOB B ycnoBHHX SKCnepHMenTa COCTaB

nnna- f4 .a/qac/32/MceKynnnhiH Kanan. OTno111enne s#eKT-Ijloll n cpenneM 

6binO DKOnD 3: J. flng ¢DHOHDB ·c nH3KDH sneprHeH nnTeHCHBnDCTb ll OT

HOIIIeHHe s#eKT-ifJDH 6binll 3H8'1HTenbHO BbJIIIe. 

Pa3pelllaJOIIIaR. cnoco6nocTb I'!.T /T , rne !'!. T nony111npnna 

nHKa, cocTaBnHna npnMepno 3 ~- 5%. K CDllianennJO, cy111ecTBenno yMeHb

IIIHTh ee nerib3~ 0 llOCKOnbKY ocnoBnOH BKnan B nee (2-3%) naeT nnnTenb-

HOCTb BCllbiiiiKH peaKTOpa. 

llpOBenenHbJe SKCnepnMeHTbl llOKa3bJBaJOT0 'ITO nnH H3MepeHIIH llHTll 

<flononOB C TO'IJIOCTbiO - 2% B 'IBCTOTe ¢ononoB Tpe6yeTC51 DKOnO 30 'IBCOBo 

nocne 3anycKa peaKTopa HBP-2, y KoToporo noToK neliTponoB .6y-
. . 

neT na nna nopRnKa BbJIIIe, OKallieTC51 B03MOlliHbiM npOBOnliTb ¢oHOHHbJe 

H3MepeHHH na ManbiX 96pa3uax (B neCKOnb~O Ky6n'leCKHX CaHTHMeTpoB) 

B pa3yMnoe npeMR. 

IV. Pa3pe111aJOllJBH cnoco6HOCTh cneKTpoMeTpa 

B pe111ennn sToH 3auaqn Mhr n~ononlliaeM nonxou 
131, KDTOpbiH 6brn 

pa3pa6oTan unn ynpyroro pacceHHHn. Tenepb paccMoTpHM cny'laH neynpy~ 

roro paccesHHR. llycTh ti -npeMn nponeTa neHTpona no paccennnn na 

o6pa3ue ( 6a3a L I , nonnoBoH neKTop "G I ) n t 2 -nocne jlllCCeRHHH 
... 

(6a3a· L 
2 

, nonnonon neKTop k 2 )_. Torua nonaoe nponeTnoe npeMn, ··· ., 
6yneT: 

11 

j 

l . 
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(5.1) 

Kofie,ui~Ie paaMepbi HCTO'IHHKa n o6paaua, Mo3anqnoc,:h, Ko~miMaunH 
~ ·, '. . . ... __. : .. ' . .. ·-. . 

n T,Jl, npnBOilHT K paa6pocy 3Ha'!eHniJ: L i n k i n,, cneJloBaTenhiiD, K 

paa6p6cy' BpeM enn,· T.e.' 'y'mifpennro · Aw)lpai<uno~~oro '~~Ka, 

B n~He.ii:Ii6~- npn6hnme!Inn 

. ' ;. .. '.'... '. . -+ ''· . 

. 8L Blk ·1 .... 
.... -t-·' 

~ = ~+ ...!1_ 8t 2 = ( __ I __ ._I_.· )+ •. L 2 .f:..J_ ( 8L2... _ 8.[k 2.J:). 
ti t t t . L k L k L k ; ~ .. , ., I 2. I I _. I ,: 2 . , , 2 , - 2.. 

(5~2) 

He Bee npnpameHHH B (5.2) HBnmoTcH ne.3an~cnMbiMn, EyaeM npeAnona-
~ 

raTh, 'ITO. nepeJlaqa sneprnn npn pacceHHHH c_BHaana c'nepe}laqeiJ: nMnynh- .. , ... 
ca qepea aaKoll JlHcnepcnn naMepHeMbiX Boa6yxme11nil: w ((j) 

h
2 .... 

2 2 .. 
2;"(ki-·k 2 )=£hw(ki-k 2 ), ( 5.3), 

. rAe £ = · :!:. 1 npn nornomemm B ncnycKannn Boa6ymJleHnH cooTBeTCTBenno. 

.Llncjl<!JepeiiUHpyH o6e CTOpOHbl ypaBHeHHH (5',3), npnX~JlHM K 38BHCHMOCTH: 

-+ -+ -+ -+ -+ ~ -+' 
k

1
-8k

1 
-k 2 -8k 2 =g(8k 1 -8k 2J, ( 5.4) 

CBH3biB8IOIUeiJ: npnpameHHH HMnynhCOB B ;;I· H 8k 2 
M bi Bnenn cneJlyromee o6o3naqenne lll!H ·BeKTopa rpaJlnenTa sneprnn: 

.•• 1 .• ' 

.. m( aw(q) 
· g·= -h- --a-;r- · ( 5,5) 

·PaccMoTpiiM Ten.eph, K np'iiMepy, ·· BKl!aJl ~- npnpameu'ne B·peMenn 8 t · ' 
•; .·. . 

CBH38HIIbiH TOl!hKO C KOH8'llfb!Mll pa3M8p8Mll 38M8Jll!l!T8l!H; npn 9TOM 'BKna-

Jlbi Jlpyrnx -qac,Teil: cneKTpoMeTpa 6yJlyT C'IHTaThCH uyneBbiMn ( 8 L 
2 

= 0 

n 8k"'
2 

= o). 

12 

-.• ... 

. 

I 
: 

'I 

~-r·· 

··{ 

. i 

TorJla H3. ( 5,• 

-+ ... ... 
(k -g)8k = 

I l 

llyc';t'h r o6oanaq 

.OTCqHT8HHOe OT erl 

Hac IIHTepecy• 

neTHoii 6a3bl' .. ~L. 1 i 

C HeiJ:TpOHOM H3 ue: 

· _ pannenhnyro ·f
1 

· : 

n BBOJlHM ananorn'IJ 

Y'IHTb!BaH, 'ITO . k I 

-':II • o'lk1 d=8i 

HOB
1 

l!HHeiJ:Hb!X B r-> 

nenbflbie H nepneHJll 

(k 1 ~~~·J8lk 1 .1 

HTaK, Mbi· Bbipaannll 

nonyqaeM oKonqaTeJ 

8t _ ~L -L 
---. k 
t L I . 1 l 

3aMeJll!HT8l!h HMeeT 

nanpaBnTh nepnenJln 

KOHe'!Hbie pa3M8pbl 

8TCH ycnOBH8M rP~K) 

rPOHOHbl BJlOl!h OCH C 

H k l 1 Cl!8JlOBaTe; 

pacnono:>KeHHH aaMe; 

Bbl'IHCiJ:HTh BKl!8Jl B 

o6'beM y aaMeJlnnTen 



----------~------------------,---------------------~~----------------------,-----~--~~--~--------~----------.-------., 
_ .... 

(5,1) 

.l ·"'·. 

MD3a!l'IHDCTb1 KDnniiM8UII51 . 

II, cneaoBaTenbHo, K 

._ a[k~:L f· 
---k-. . ' 

. 2 

{5.2) . 
.:..·· 

~. ' 

1aHa c nepegaqefi IIMnynb-· ·.\ 

9Hifi1: -~ ... 

( 5.3 ). 

.6y:maeHi151 CDDTB9TCTB9HHD, 

'· 'IIXDDIIM K 38BIICIIMDCTII: · 

(5.4) 

ik 
2· 

cTopa rpaaiieHTa 3Hepriiii.: 

.. -

' ( 5,5) 

.. 
ueniie BpeMeHH 0 t .. 

e.onnTeng; npn aTo.iJ· BKna.:. ·:

~H nyneBbiMH ( o L 2 = 0 

' . ~-

Toraa Hs (5,4) nonyqaeM: 

.... .... .... 

(k -g)ok = o. 
I I (5,6) 

.... 
r 0603H8'189T llOn0)1{9HH9 npOH3BOnbHOH TO'IKH SBMeDniiTen£ 1 

OTC'IHT8HH09 OT ero U9HTpa, 

"'Hac IIHTepecyeT npiip8IU9HHe HMnynbCa oki H npnpamenne npo-

neTHOH 6a3bl -~-/:, I Heil:TpDHa, HCnycKaeMoro .TO'IKOH ;:' no cpaBHeH~IO 

c HeliTpDHOM Il3 ueHTpa ( t = 0). BbiDensteM KOMnoHeHTY r ' na-

pannenbHyiO ·fi 'n = '! ·ki I k I H nepnenan~ynstpnyro ':!. = i' -'f.! kf k I 
.... .... 

II BBODHM aHanorH'lHbie onpeaeneHH51 Dn£ 0 k I'JI 1 0 k I:J. , g:Jl H g :J. , 

Y'IHTb!B8511 'ITO' k I HanpaBneH OT HCTO'IHHK8 K o6pasuy, HMeeM o'L i 
-r:!l, o'lki il=okiii , ok1:.1. /k 1 =-r:.~. /'L 1 (c TotinocTbro ao qne-

aoe, nnaeil:Hb!X B ,.... ) • Toraa ( 5,6) MO)KHO nepenncaTb, Bb!Den£51 napan

nenbHhie H nepneHDHKyn51pHbie KDMITDH9HTbi: 

(k1 -~ 1 Jo 1 k I ·1- i.~-r -t.L k / L IJ =o. (5.7) 

HTaK, Mbl· BbipaaHnH o:ik11 qepea t . DoDCT8Bn5151 (5.7) B (5,2), 

nonyqaeM OKDH'l8TenbHO: 

..... .... k 
-g:.~-'':.1. 1 

·L /'~ 1 -gfl) 

.... ....) .... 
(k I -g r 

( 5. 8) 

3aMeDnHTenb HMeeT o6bi'IHD BHD TOHKDH nnaCTHHbl, EcnH• aTy nnaCTHHy 

.... .... ) 
aanpaBHTb nepneHDHKyn51pHD K ( k 1 -g. 1 TD, KaK 9TD cneayeT HS ( 5,8) 1 

KOHe'lHbie pa3Mepb1 3aMegnHTen51 He npHBDD51T K ynmpeHIIIO ITHKa, 3TD 51Bnst

eTcsr ycnoBHeM 4>oKycnpoBKH ncTotiHl!Ka, B qacTaocTn, ecnu .HaMepSIIOTCSI 

tPDHOHbl BDOnb DCH CHMM,9TpHH 1 TO rpagneHT• g, napannenea 9TOH DCH 

H k I , cneaoBaTenbao, ycnoene 4>oKycnpoBKH Tpe6yeT nepneHDHKynsrpaoro 

pacnono*eHHSI aaMeDnHTensr K aanpaeneauro nytiKa. B o6meM cnyqae MO)KHD 

Bhi'IHcnnTb BKnaa B paapemeane, HHTerpnpysr KBaapaT o t ( 5,8) no 

o6'heM y aaMeDnHTensr, 
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· .. . , 
M hi noapo6uo paccMoTpenn 3aMeann'I'enb, tiT05hi nponnnmcTpnpoBaTh 

·'· • > 

naw noaxoa: Bnnsmne ocTanhHhiX "'acTefi cneKTpoMeT pa 'Mo:llieT 5biTh 

onpeaeneno an~norn"'HWM rryTeM. 

C uenhiO rronnoro onncamiSI pa3pewennH cneKTpoMeTpa .Y"'HThiBam!Ch 

cneayrom:ne rrepeMeHHhie: BeKTop nono:llieH:nH B ncTo"'mUte, B c:i5pa3ue, B 

anann3aTope (MonoxpoMATope) :n B aeTeKTope .(coKpamen:ne UOAD ) ~ ,, 
yron.HaKnona M038H"!Horo ·6noKa B o5pa3ue.- acero 13 nepeMennwx. Oa

uaKo .. ue BCe 01111 H938BHCHMbi, LfeTbipe H3 HIIX KOppen:npOB8Hhl ycnoimeM 

5parrOBCKOrO 0Tp8:lli9HHSI OT MOHOXp.OM8TOp8 ( C Y"'9TOM ero M038lllJHOII 
' ' ----· 
CTpyKTypb!), npo5neM8 OnTHMH38IIHII pewanacb "'HCneHHhiM o5p830M, Ebin_ll ~ 

co3aaua rrporpaMMa na ·3BM CLIC -1604A, no KoTopoii Bhi"'HCnHeTCH pa3-

pemaroluan c'noco6nocTh. n cBeTocnna cne!{TpoMeTpa. HnTerpnpoBanne no' 

"'9Tf,>IP9M KoppennpoBaHHhiM rrepeMeHHhiM~ rrpoBoJ:tHTCSI no. MeTolly MonTe

Kapnol. a no ocTanhHhiM - anannTH"!ecKn, B Ka"!eCTBe llBHHhiX, orrp,eaennro-· 

llll!X COCTOSIHH9 8KCIT9pHM9HT8 H CIT9KTpOM9Tpa 0 BBO}:{HTCSI cneayroume ITa_-

paMeTpbi: Tpll paCCTOSIHHSI M9/KJ:lY UOAD ; pa3Mepbi UOAD · ( rrpeano- · 

naraeTcH, 'ITO onu nMeiOT BHJ:t napannenerrnrrelloB, o5pa3eu pacc"!nTau 11 

n · Bnae ·unnunnpa); yrnhi opnenTnpoBKn (naKnona) ' UOAD oTnocwrenhHO. ': · · 

nx noKanhHhiX cncTeM Koopa:nnaT; xapaKTepncniK·w ananrr3aTopa - Monoxpo-

\· 

MaTopa ( d hlr.l , M038H"'HOCTh, rrornoweune); 38KOH ancrrepcurr ljlouonon,. ·. · 

rrepeaa"'a _l!Mrrynhca ( nerrpnBeaennhiif· l!Mrrynhc (!Jouona). H 111eeTcH B03MOlK

H~CTb Y:"'eTa KonnnMaT~;oB OA 'n AD 

npoBOJlH anSI 3aaannoro ljlouona '( ilnu apyroro 'ao35y:lliJlefiiiH) cepnro 

.:_Bhi"'l!Cneu'nfi, B KOTOpb!X H3Y"'89TCSI Bni!HHHe BC9X Ii.3M9HSI9MhiX B c'neKTpO-

.: MeTpe rrapaMeTpOB,"· ·Mo:lliHO ·rroao'5paTh MaKcnManhHYIO pa3pemaromy~'crro-: · · 

'co6HOCTh .JlnH k 1' -4 1- 6 l-l ('ITO COOTBeTCTByeT MaKCliMYMY M8K-

CBennoBCKOro.pacnpeaeneHl!SI H9fiTpOHOB B IT8Jl8IOillElM ily"!Ke), 

., ) f~ 
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KpoMe Toro1 

nnHIIH (niiKa) nyTe~ 

no.riyqaeMhiX l!3 3aM 

pnefi Bcero crre.~Tpo 

· .KaK noKa3aHo 

cyeTcH c aKcnepn'Me 

B orrncaHHhiX 

iiade:lliHhiM ·nim5opoN 

~acceSIUHSI HeA~pOHO 

1, npeUH3HOHH 

Bbllli8IOT 2', a MaK 

poMeTpa OT 381l8~HC 

2. A BTO.M8TH"'€ 

pa3nH"'HhlX B1!9WHHX 

3, Bo3Mo,Kuoc~ 

4. <l>oKycn poB~ 

uneA Bcero crreKTpo 

:OTHOW911Hl0. K pacces 

~anahn3aTopa, KOTopa 

crreKTpoMeTpa 

5. npu pacrron 

K ITOB9pXHOCTH_38M9 

3TO ITOBbiW8e.T CB9TI 

pa3p~wenng~ 
l¥, I .'.·' 

J 
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o6bi nprinnn10CTpHpOB8Tb 

deT pa Mo>KeT ·6biTh 

'{TpoMeTpa .Y'IHThiBanncb 

D'lHHKe1 B o6paau~, B 

>Kpamenne UOAD ) .n 

ro 13. nepeMeHHbiX. O.n-

JpenHpOB8Hbl ycnOBHBM 

leTOM ero M038H'lHOR 

cnenHhiM · o6paaoM, Eh;na~ 

)poii Bbl'lHCm:!eTCSI pa3-

a, HnTerpapo~aHne no'· 

CSI no·. MBTDJlY .M OHTe

:TBe naHHhiX, onp,eaenmo-· 

3'BOJlSITCSI cneayroume na.-

epbt UOAD · ( npeano- · 

o6paaeu pac.C'll!TBH · 11 

·'·UOAD OTUDCI!TenhHD.; 

~-

ananl!38Topa ·~ Monoxpo~ 

3BKon Jl~cn~pc~~.$ono~oB~ 

>Ha). H111eeTcSI ·noaMolK-

o 'nri3tSylKJlenihi) cep1110 

·' ,, 
H3MBHSIBMblX B cneKTpO-

YJO paapemaK:miy~ 'ciio;.. 

·aye·'!'· MaKi::liMYMY .MaK

:eM ny'tKe) ~ 

KpoMe Toro, nporpaMMa no3BonSieT onpeaenl!Th Bl!Jl .ClliQJpaKullonnoii 

nHJIHll ( nl!Ka) nyTeM cnepTbiBBHliH speMeanoro pacnpeaenennH neii'rponos, 

nonyqaeMbiX na aaMeJlnl!TenH c pacnpeaenenl!eM, onpeaenHeMbiM reoMeT

pneii ncero cne~TpoMeTpa, 

KaK noKaaano .Ha · p11c, 4, Bbi'll!cnennaH QJopMa ni!Hllll xopowo corna

cyeTCH C 9KCnepn'Mel!T8nbHOfi, 

v. Bb!BOAbl 

B orrllcaHI!hiX '9Kcnepl!MenTax crr~KTpoMeTp BKCH-300 npoHBlln ce6H 

naae>KHbiM npn6opoM, .nnH ll~cneaonafll!H KBK ynpyroro, Ti:IK 11 neyrrpyroro 

pacceSIIIHH neiiTponoB, · Ero :_aocTOliHCTBa~m HBmiJOTCSI: 

I. Opeull3llonnaH MexannqecKaH qacTb: Mexalll!'IBCKlle nro<jJTbi ne npe

BbiWBJOT 2 ', a MBKC,liM~nhHOB OTKnoneune IIDnO)I<eflllSI mo6oJ! li3 OCII CllBKT

poMeTpa OT 38Jl8HHOI'O liB npeBwwae~ 2':ua 90° IIOBOpOT8, 

~ AnTbMa~ll'lBCKoe yrrpannenne oCSIMII cneKTpoMeTpa c npnMeneHneM 

pa3ml'iHbiX BHSWHIIX ycTpoiiCTB ( HHWyWaH M8WIIIIK8 1 nep!jlonei!T81 3BM) ~ 

3, Bo3MDlKHDCTh rron11oro yrrpannennSI 9KcrrepnMeHTa c rr'oMOIIlhJO 3BM. 

4, ~DKYCllpOBKa CIIBKTpoMeTpa, ~OCTHraeMaSI orrpeJleneHHOR Opl!eHT8-

UliBU BCBI'O CIISKTpOMBTpa no OTHOWBllll~ K 38MBJlnllTBnJ01 JlBTBKTOpa no 

OTHOWBflllJO K pacceSIHHDMY ny'IKY, ll CIIOC~6oM Bblp838Hl!H MOHOKpliCTanna

·.analtl!38TOpa1 KOTopaSI no3BOnHeT Cyll!eCTBBHHO yny'IWI!Tb xapaKTSpHCTHKif 

cneKTpoMeTpa 

) 5. Up11 pacnono)KBIIIIll cn,eK:TpoM~~pa na,· nyqKe, nepneuanKynSipuoM 

K nosepxuocTll aaMean·w~eiifl, MDlKHD ue l!Crronh30BaTb nxoJlJIOR· KonnnMaTop •. 

3TO IIOBbllli8BT CBBTOCllny YCTBHOBKll. - B 6 pa3 6e3 3aMeT~bf'o yxyaweul!H 

15 
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8, OpneHTaUUSI neT9KTopa no OTHO!JI9Hll!O K pacceSIHHOMy ny'IKY 

ll llCnonh30BaHU9 MOHOKpllCTanna, Bbip93aHHOro ·OnTUManbHhiM oopa30M
1 

n03BOnSIIOT OTKa3aTbCSI OT OCTanhHhiX nByX KOJrnii'MaTOpOB, . npn 8TOM CBe

TOCUna ycTaHOBKn B03pacTaeT erue - B 10 pa3 (no cpaBHeHIIIO c Konnn-
, .. '. 

MaTopaMll 25 ' ) 1 a· pa3pe!lia!OIUaSI CnOCOOHOCTb yxynllia9TCSI He oonee . 

'19M Ha 30%, 

7. npn onTnMn3aunn Bcex napaMeTpoB cneKTpoMeTpa n ncrronh30Ba

unn 5onee Moruuoro nMrrynhcHoro peaKTopa (co cpenuefi' MOIUIIOCTh!O 

- 2,5 MBT) npeMH ll3MepeanSI onaoro cflououa MO)!{eT OhiTh CIIU:>!<e!Io no 

. uecKonhKIIX MnHyT ( Al V - 100 cM3 ) rrpn nocTaTO'IHO BhiCOKOM 

pa3pellieann ( -¥-- .::; 1%). 
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