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HacTOJIU{aJI pa6oTa 6LIJia npe~npHHJITa ~JIJI H3y'leHHJI 
I!JoHOBLIX nponecCOB~ npoTeKaJOll{HX C o6pa30BaHHeM y-KBaH
TOB H conpoao~a~ll{Hx uccne~oBaHue peaKUHH o6paTHoro. 
:meKTpopo~eHHJI DHOHOB: 

- + -rrp-+ee n. /0311/ 

Ilpu 3HeprHH T 11 = 276 M3B ycTaHOBKa perucTpupoaana 
B OCHOBHOM CJie~yiOll{He nponeccLI C o6pa30BaHHeM Y -KBaH
TOB: 

rr-p .... rr 0 rr 0 n 

"on , 

rr 0 yn , 

11°11- p. 
' -,'! 

/1/ 

/2/ 

/3/ 

'/4/ 

PeaKnHJI /1/, KaK .3TO 6y~eT noKa3aHo H~e •. BHOCHT 
Hau6om:omul BKJI~ a BtmuquiJ:y I!Jolia, H ee ·H3y'lei:Iue npe~
cTaan•eT onpe~eneHH~ HHTepec ~· napnuanLuo-aonHo
aoro &HaJIH3a peaKnul 11 N:... 1111 N. B To )Ke apeMJI ~aHH:wx 
o nponecce /1/ npu HH3KHX 3Hepru•x olieHL wano, a qacT~ 
HOCTH, B 06JI&CTH 3HeprHI T 

11 
< 370 MaB Ha~elKB:WX ~&HHWX 

Boo6ll{e HeT. B CBJI3H c 3THM pe3yJILTaTi.l H3MepeHHi 6wnu 
npo&HaJIH3HpOBaHW C neJILIO onpe~eJieHHJI Ce'leHHJI peaKnHH 
/1/. XOT• YCT&HOBKa H He npe~H&3HaqaJiaCL cnenuaJILHO MJI 
HCCJie~OB&HHJI pe&KnHH /1/. 
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· PHc. l. 3KcnepHMeHTaJILHAJI_ YP.TaHOBKa. C 
1 

7 C
8

- CUHH-. 
- ~ v . 

T~JIJIJIIUIOHHLie C'leT'IHKH~ C 1 , C 2 - noporOBble BO,IJ;JIHLie 
. v v 

'lepeHKOBCKHe C'leTq]IKH;C3 , C4 - 'lepeHKOBCKHe ClleKT
POMeTpbi DOJIHOrO DOrJIOIQeHHJI C pa,nHaTopaMH H3 CTeKJia 
Tcl»-1.; Kl' K 2 - .CBHHUOBLie KOHoepTopbi TOJIIQHJIOH 2,5:MM. 

§1. H3MepeuuJI 

YcTaHoBKa ,nnJI perHcTpanHH peaKnHii 111 7 14/ npe,n

cTaBJieHa Ha pH c. 1. IIHoHbl, B3aHMo,neiicTBYJOIUHe c oo.no

po,no:M MHWeHH, BLI,neJIJIJIHCL MOHHTOpHbiMH CUHHTHJIJIJI:iiHOH

HbiMH C'leT'IHKaMH c1 'c2 'c3 HC4; y- K~aHT:hl .neTeKTHpo~ 
BaJIHCL. 60KOBbiMH Tem:iCKOllaMH, COCTOJIIUHMH H3 CUHHTHJI

JI~UHOHHbiX C'leT'IJC{KOB Cs' c6 'c7 ,C8 ' BO,IJ;JIHbiX q~peHKOB
ciaix C'leT'IHKOB t I , ~ 2 H ~epeHKOBCKHX ClleKTpOMeTpOB 
DOJIHoro DQrJIOIQeHHJI c3 H c4 • Me>K,ny C'leT'IHKaMH Cs B 

C 71 "<:; H C 8 I '6biJIH pa3MeiQeHLI CBHHUOBble K()HBepTOpLI 
TOJIIQHHOH 2,5 MM. 3JieKTPOHHOH JIOrHKOH Bbi,IJ;eJIJIJIHCL C06:bl- • 
THJI THna· 

4 

.':·.·i 

~ 

~ ~ v ~ 

(C1 .c2 .c-3 .c4) (c3.c7· .c1 .c3).(c6.cs.c2.c4).. /M/ 
AnnapaTypa 6biJia CBJI3aHa C DOMOIQLIO CTOHKH MHOro

MepHoro aHaJIH3a c 3BM ~'MHHCK-22", KOTOpaJI perHCTpH

pooana aMnJIHTY,IJ;bi HMDYJILCOB CIUIHTHJIJIJIUHOHHbiX C'leTq]I

KOB C 7 , C S , MOMeHTbl HX cpa6a TbiBaHHJI OTHOCHTellLHO MO,. 

HHTOpHoro C'leT'IHKa ~2 . H 3~epr,9BLI,neJieHHJI B ClleKTpO
MeTpax nonHoro nornoiQeHHJI C 3 , C 4 • · · · · · 

. B :noM 3KcnepHMeHTe HcnoJIL3oBaHLI,neTeKTOpLI, 3nein

poHHKa H nporpaMMbl CBJI3H C 3BM, npHMeHJIBIIIHeCJI ,IJ;JIJI 

HCCJie,IJ;OBaHHJI peaKUHH 0311 H no,npo6HO ODHCaHHble B 
·pa6oTax ' 1•21.. · 

3KcnepHMeHT npoBo.itimcJI Ha ny'IKe Me3oHHoro Kallana 

cHHxponHKJioTpoHa OfiJIH npH 3HeprHH nlloHoo T rr = · 276 ± 
± 18 M3B. . 

Jiblno 3aperHcTpHpooaHo N 1 = 3603 ± 60 :·coona.neHHii 

THna IMI. «<>OHOBLie H3MepeHHJI, npHBe,ne.HHble K DOTOKY . 

DHOHOB, nponyiQeHHOMY qepe3 MHWeHL B OCHOBHbiX H3Me~ 

peHHJIX, ,naJIH CJie,nyJOIQHe pe:iyJILTaTbl: ifHCJIO OTC'IeTOB 6e·3 

KOHBepTopOB . C. DOJIHOH MHWeHLI() N 2 = ,26 _ :~j~ ; 'IHCJI~ 

.. 
····· 20 3D ljO 

. . . 

so 
··. 

T (Hce~r) 
,, .. 

PHc. 2. P&.cnpe.neneHHe opeMeHHLix HHTepoanooMe:>K,ny cHr
HanaMH CUHH!HJlJIJIUHOHHOrO C'leT'IHK~ C.z ~ MOHHTOpHOr~ 
c'le"I;q]{Ka C 2 npH perHcTpanHH peaKUHH I IF- I 4/. Cnm>IIIHOH 

. JI~HHeii noKa3aHa.KpHoaB opeMeHHoro .pa3peweHHJI cxeMbl 
coona.neHHii ·u · nenil C'lt!T'IHKa C 7 , KOTopaJI orpaHH'IHoaeT .... 
o6nacTL perHcTpupyeMLIX 3Ha'leHHii T. · 
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oTclieToB c nycToii :MuweHbiO /6e3 BOAOPOAa./, HO c :Kolmep-
T.opaMH N3 = 644 ± 47. ---· · .,:· · . 

1-13 cpaBHeHHJI BenHliHH N I H N 2 cneAyeT ~ liTO noAaB-
. JIJIIO~aJI. liaCTb · perucTpupyeMbiX co6biTHii o6yc'noBneHa no- , 
: naJJ;aHH~M y · -xBaH.TOB B o6a :6oxOBbiX Tenecxona. AH<lJIH3 
. . ' . . . . 
3arpy30K AeTeKTOpOB H BpeMeHHOrO pa3peWeHHJI CXeM COB-
naJJ;eHHH noxa3LiBae'I', liTO Be.poJITHOCTb cnyliaii:H:oro coB

naJJ;eHHJI He npeBbiWaeT BeJIHliHHbl Io-4 .BHA · B~eMeHHbiX 
pacnpe~eJI~:iiHii CH~HaJIOB CIJ;HHTHJIJIJIIJ;HOHHbiX ClieTliHKO:IJ:C7 H 

• .. C8 /puc. 2/ TaK)Ke .cornacyeTcJI c BbiBOAOM o6 oTcyTcTBHH 
!}JoHa CJiyliaHHbiX cmmaAeHHii, KOTOpbiH AOJI)KeH AaBaTb paB
HOMepHOe pacnpeAeneHHe otclieToB-B npeAenax pa3pep~emiJI 
cooTBeTCTBYIOIIJ;HX cxeM coBnaAeHuii. · · ·. ;, 

. - H3MepelfHble Ha om.i;e. Be·~~:.fHHbi no3B~'.nu~H ~~PeAeniiTb 
BeJIHlJ.HHY, HMe~~YIO pa?MepHOCTb CelielfHJI 

:~~ - ·-

N 
~a==· ', 

J •fl. € 

r.~;~:e N .==N I -_N 2 -N3 .·- liH~JIO 3aperHcTpHpOBaHHbiX coo.biTHH 
. peaKIJ;HH /1/7 /4/; J .": UOTOK _:nHOHOB, npOWe,I{WHX iJepe3 

BOAOPOA; n ; . -.:iHCJIO .IIAep BOAOPOAa Ha 1 CM 2; € - 3!}l!}lex-. 
THBHOCTb. _fipH ."onpeAeJieHHH .. nOTOKa. nHOHOB y9HTb1BaJICJI ·'• 
COCTaB nrll<a H ero paCXO.I{HMO'cTb.:.BeJIHliHHa € .BKJIIOliaeT · .. 
B ce6.11. npOClieTbl 3JieKTpOHHKH /2,6%/.H noTepH C06b1THH 

. . •. I .• ,···. 

npH BHyTpeHHeii HJIH. BHeWHeii KOHBepCHH y -xBaHTOB B Be:-~. 
~e cTBe, pacnono)KeimoM AO ~ clieTliHKOB · aHTHcoBnaAeHuii · 
H. B -~aMHX _'ClieT.:UIKaX 'aHTHCOBnaAeHHH /130/o/, JIH6o npH 

· · · perB:cfpa~uu ·Heii'ipoHa B clie-TliHxax aHTHcoBnaA~HHii 1 ... Io/0/. 
· Oni>eAeneHHaH TaKHM: o6pa3oM·B.eJIHliHHa ·~a cocTaBil.lleT 

./0,78 ±' 0,05/.I0-30c.M 2/owu6xa 'B_ ocHOBHOM o6yc.noBneHa 
HeonpeAeJieHHOCTbiO' COCTaBa nyliKa/ H CB.II3aHa C.CelieHHJIM.H 
a. npo.u;eCCOB /l/7/4/ CQOTHOWeHHeM 

I 4 . . . . 
. ~a::.~- Tf. a. , 

. i==I I I 

oo•• .,.-,. •. _ 

r~e x?3~«liH.u;HeHTbl TJi - eCTb Bepo.IITHOCTH:~oro, .liTO Bo6oux 
6oxoabiX ~Tene·cxonax. Y -xBaHTLI nonaAaiOT. B x(>HBepTopi.J, 
o6pa:3yror',B HHX.-3nei<:TpoH-n03HTpOHHble napbl H XOT.II' 6bl 
OAHH 3JieKTpOH /n03HTPOH/ B. KrutmOM Tenecxone AOCTHraeT 

· .... cnexTpoMeTpa u AaeT c:HrHa.ri, npeBbliuaiOIIJ;Hii nopor perucT
pan:uu cnexTpoMeTpa. 

6 ;'-

., ,- L .. -: ;, 

-~- . 
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) 
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§2. Mooe.11upoeaHue ·3KcnepuMeHma · 

~JIJI MOAe.JiHpoBaHHJI. peaK.u;Hii/l/7/4/ ·.HcnoJib30BanatJ, 
npor~M:Ma reHepa.u;HH cnylia~HbiX- co6biTHH - FOWL 131' 3a:-:. 
AaBaBWa:JI HMnyJibCbi liaCTHIJ; B KOHeliHOM COCTOJIHHHH CTa~ 
THCTHlieCKHH Be'c C06biTHJI; 3aTeM. pa3blrpb1BaJIHCb KOop
AHHaTbl TOliKH B3aHMOAeHCTBHJI B MHWeHH B.COOTBEnCTllHH. 
C 3KCnepHMeHTaJibHO onpeAeJieHHbiM' pacnpeAeJieHHeM· HH-: 
TeHCHBHOCTH B nyl{J(e' _B,I{OJib MHWCHH. ITocne 3Toro pa3bir

l pbiBaJICJI pacnaA o6pa3YIQIIJ;HXCJI TT
0 .:.Me30HOB. H aHaJIH3H

' poBaJIOCb nonaAaHHe !}IOTOHOB. B 'KOHBepTopbl. EcJIH_ !}JoT_oH 
nonaAaJI _H · l<oii:Bepi-op, · .onpeAemi.Jiacb · .I{JIHHa nyTH !}J.oToHa 
B . CBHHIJ;e AO o6pa30BaHHJI.'.3JieKTpoH-n03HTpOHHOH napbl 
li ·B :Bb16paHHoii Tai<:HM o6pa30M · TO liKe · pa3blrpbiBamic~> 

1 o6pa3~BaHHe napbi. llpH _3TOM npeAnOJiar<l.JIOpb,. liTO Ha-
; npaBJieHHe BbiJieTa 3JieKTPOHa u· n03HTpOHa COBnaAaeT C 

HanpaBJieHHeM !}JOTOHa, T.K. cpeAHHii'yroJI.Me~y HMny.JibCOM 
!}JOTOHa H 3JieKTpOHa·· DPH o6pa30BaHHH 1 napbl B .... 30 pa3· 
MeHbWe cpeAHero yrna -M:Ho.roxpa THoro pacce.RHHJI 3nexTpo
Ha B CBHHIJ;oBoM KOHBepTope ucnom;'3yeMoii·ToJIIIJ;HHbl. 3Hep
rHH ·· 3nexl-poHoa ,napbl nony•uimicb , B cooniercTBHH 'c H3- .· · 
Be CTHbiMH. · 3HepreTHlie CKHMH pacnpeAeJieHHJIMH · 3JieKTpOHOB 
npH o6pa30Ba1fHH nap !}JOTOH0~/41; 

ITocne p03Lirpblllia · o6pa3oBaHH.II riapbl aHaJIH3Hpo'mincJI 
nYTb' xa~oro ,3nexTpo:Ha B Tenecxone.''-ITpu 3TOM KIDKAblii 
Tenecxon 6~n·npeACTaBneH B BHAe OTAeJILHwx cnoea ·Be-

.. ... ;- , ,, 

~eCTBa, H npeAnOJiaraJIOCb, . liTO . nyTb .' 3JieKTPOHa Me)KAY 
Cpe.lUfHMH .nJIOCKOC'I'.IIMH CJIOeB npeACTaan.HeT~co6oii np.IIMYIO 
JIHHHJO. B .. cpeAHeii~ n.iiOcxocTH · · ·xa>KAoro cno.11 ae~ecTBa 
yliHTbiBanocb MHoro:Kpa THoe pacceHHHe H 'cpeAHHe 3Hepre- ·
TH'IecKHe noTepu, npH'IeM MHor.oxpaTHoe pacce.IIHHe onit:cbl- · 
Banoc~> 1-M liJieHoM :;rayccoscxHM/ !}JopMyJibl Mon~>epAi~ 
3ne:K1'poii c..fuTanc.ll Bhl6biBWBM H3 po3blrpbi1IIa B 3-x cny.: ~ 
lia.llx: .i; ·ecnu ero 3Hepru.~~:.cTaHoBimacb :MeH~>we ·o,s· M3B; •: 
2/ ecna OH pacceuaancJI B; 3a~HIOID nonyc!}Jepy; 3/ ~-c'.im OH 
He noiiaAaJI B CJieAYIOIIJ;H:ii CJIOH Tenecxona. · . . ·. . 

EcJIH XOT .11 6bl B O.I{HOM H3 - TeiiecxonoB. HH OAHH H3 
3nexTpoH:o·B 'H:e · ~ocTurai:i:cneicipoM:eT-pa, 'To T~:Koe co6i.ITue 
o"r6pac~BaJIOCb •. · ,D;ml. OCT_aBWH_X~H ... co6hlTHH .· .BLilil.fCJI.IIJIHCb 
CYMMapH~e 3HeprOBb!AeJieHHJI: B cneKTpOMe_Tpax. . 

KanH6poBOliHbJe. H3MepeHH.II'3HepreTHliecxux noTepb, 
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npOBC.D.CHHLIC Ha n}"'K_e 3HeKTpOHOB C $HHLTpaMH H3 nerKHX 
se~ecTs, noxa3anB,. 'ITO 6onLwag: qacTL Top:Mo3Horo u3ny-

'leHHJI 3HeKTpOHOB perHCTpHpyeTCJI 'lepeHKOBCKHM cnexT
poMeTpOM. IToci<onLKY~ aHanorH'IHLie H~MepeHHJI c lilHnLTpa
MH H3 TJDKCHLIX Be~eCTB OTCYTCTBOBanB H noCKOHLKY JICHO, 
'ITO TOpM03HOH $OTOH MO~eT He nonaCTL B cneKTpoMeTp 
nu6o, pacceHBWHCL," noTepJITL 3HeprHIO, y'leT. 3HepreTH
'IeCKHX noTepL 3neKTPO~OB npoBO.D.HllCJI . .D.BYMJI cnoco6aMH. 
B sapuaHTe MO.D.enupo:BaHHJI A cpe.IJ.HHe pa.D.uanB:ouHLie .no
Tepu s xa~oM cnoe se~ecTBa cyMMHposanucL u: s TOM 
cnyqae, eCnB 3HeKTPOH nona,!J.an. B cneKTPOMeTp, .D.06as
llJIHHCL K 3HeprHH 3HeKTpoHa B cneKTPOMeTpe. B sapu'aHTe 
E npe.IJ.nonaranocL, 'ITO pa.IJ.HaUHOHHLie noTepu :lnexTpoHa 
He perucTpupyiOTCJI cneKTPOMeTpoM. JlcHo, 'ITO HCTHHHLIH 
pe3yHLTaT HaXO,lJ.HTCJI MC~.D.Y pe3.yHLTaTaMH, nony'ICHHLIMH 
B 3THX .D.BYX xpaHHHX npe,!J.nOno~eHHJIX. 

B TOM cnyqae, KOr.D.a 3neKTpOHLI nona,lJ.anH B o6a 
cneKTpO~CTpa,. BLI'IHCHJIHCJI.BCC C06LITHJI, COCTOJIBWHH H3 
.D.BYX MHO~Tenei; sep()JITHOCTH KOHsepcHH $oTOHOB :H 3$
liJeKTHBHOC.TH perHCTpaUHH 3llCKTpOHOB B cneKTPOMeTpax. 
,lJ;ng ·Bhl'IHCneHHJI BepOJITHOCTH KOHBepCHH 6LinH B3JITLI ce
'leHHJI o6pa3oBilHHJI nap $OTOHaMH H3 pa60TLI /G/. B TOM 
cnyqae, CCHH B O.IJ.HH KOHBCpTOp nona)J.aHH 2 liloTOH~, .3neKT~ 
pOHLI OT KOTOpLIX .IJ.OXO,lJ.HllH .D.O cneKTPOMeTpa, B Bece C0-
6LITHJI Y'IHTLisanacL" sepoJITHOCTL xoHsepcHH xoTJI !)LI O.D.
Horo Hl 2;;,X. $OTOHOB. 

flpH onpe,!J.eneHHH.3$$eKTHBHOCTH cneKTpOMCTpOB HC
nonL30Ba.rJcg T_OT liJaxT, 'ITO. npH HX xanB6posxe .Ha nyqxe 
3nexTpOHOB nony'leHHLI~. aMnnBTY.D.HLie pacnpe.IJ.eneHHJI onH
CLisaroTcJI_pacnpe.IJ.eneHHeM ITyaccoHa c napaMeTpoM 

- E 
K = -=---
- 2,6 

r.D.e .E - .C.PC.D.Hee 3HeproBLI.D.eneHHe B cnexTpoMeTpe. C 
y'leT.OM · 3TOro . o6CTOJITCHLCTBa HCXO,lJ.HOe 3HeproBLI~eneHHe 
B cnexTpoM(npe E 0 ucnonL3osanocL .D.HJI re~ei;uu:iHH cnyqai._ 
Horo· qJicnaK,pacnpe~eneHHoro no 3axoHy ITyac.coHa c napa
MeTpoM E 0/2,6, H senB'IHHa E=2,6K C'IHTanacL 3aperucT
pHposaHHLIM 3HeprOBLI.D.eneHH~M. 31il$eKTHBHOCTL .. perHCT
paUHH npH Mo.zienBpOBaHHH npHHHManacL paBHOH e.D.B;HHUC, 
ecnB 3HeprosLI.D.eneHHe E 6Lino BLIWe noporosoro 3Ha'leHHJI 
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PHC. 3. ,lJ;HarpaMMLI, HCllOHL30BaHHLie )J.llJI OnHCaHHJI peaKUHH 
11- p-+ 1Toy n ~ 

En,H Hynro, ecnB E< En .. IToporH En 6LinH ~npe.IJ.eneHLI H3 
3KCnepHMeHTanLHOH ·3aBHCHMOCTH 3$1ileKTHBHOCTH cneKTpo
MCTpOB OT 3H.eprHH H OKa3anHCL paBHLIMH .3 H 5 M3lJ ,!J.nJI 
.D.BYX cneKTpOMCTpoa COOTBeTCTBCHHO. HeTO'IHOCTL.B onpe
.D.CHCHHH senB'IHH En 6Lina Y'ITeHa TeM, 'ITO MO.D.enHposaHHe. 
nposo,lJ.HnocL xax c 3KcnepHMeHTMLHLIMH noporaMH E n , 
TaK H C noporaMH, C)J.BHHYTLIMH O,lJ.HOBpeMCHHO B 060HX 

· cnexTpoMeTpax Ha ±3 M3J1. CBJ13aHHa~ c 3THM pa3HHUa 
B CC'ICHHJIX 6Lina BKniO'IeHa B OWH6Ky pe3yHLTaTa. 

AHanH3 nyTH 3neKTPOHOB .D.HJI peaxuHH/4/ npoBo.D.HncH 
TonLK-o s T.OM cnyqae, ecnH 3apJDKeHHLie 'lacTHULI (77-,p).He 
nona.D.anB B C'leT'IHKH aHTI~COBna,lJ.eHHH C 4• C fjH C6 .MaTpHq
HLIH :lneMeHT 3TOH peaxuHH npHHHMancg paBHLIM 1, T .x. 
.D.a~e npH 3HeprHH. 340 M3B 3HepreTH'Ieci<He H yrnosi.Ie 
pacnpe.IJ.eneHHJI s 3TOH peaKUHH ·Mano OTnB'IaiOTCH oT eTa~ 
THCTH'IecxHx 17 I. ITonHoe · ceqeHue .:~noi; peaKUH.H a4 = 
= /0,04 ± o;Ol/ M6apu 6hlnO onpe,lten~HO HHTepnonJIUH
ei /8/. . . . . . . , . 

B MaTpH'IHLIH 3neMeHT peaxuHH /3/ .D.aiOT sxna.D. .D.Har
paMMLI . "a" H ."6~'. H3o6pa~eHHLie Ha puc~ 3. ~HarpaMMa · 
"a'' BLI'IHcngnacL B cooTBeTCTBHH .. c pa6oToi 91 , a .D.Har- · 
paMMa ."6'\npB6nB~eHHO annpOKCHMHpoBanacL ~HarpaMMOH 
"s", BLI'IHCHCHHOH B. pa6oTaX /IO<xsa,!J.paT aMllllHTY.D.LI npo
ue cca .. 11 11 -+ 11. y . ' annpOKCHMH~OBan~JI , KOHCTaHTOH C}377 = 
= 0,9± 0,5 /Il_l,n;onycTHMOCTL TaKOH annpoKCHMaUHH cn~
.D.YCT. H3 pa6oTLI /12/,:8 xoTopoi · noxa3aHo, .'ITO MO.D.enL, 
Y'IHTLIBaJOIU8,JI .D.HarpaMMLI "a" H "s", a TaiOice iopM03Hoe 
H3Hy'leHHe KOHe'IHOro llHOHa,. ·XOPOWO OllHCLIBa~T cne.xTp 
liJo'J'OHOB s peaxuHH 11- p-+77-y p . npu 3HeprHH 340 M3B. 
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m!,ax m}r 
Puc. 4. MaTpH'IHhle 3JieMeHTLI, ucnonLaoaaHHLie npu Mo,n;e·-. 
nupoaauuu peaK~HH I?'-P-+77°17°Ji. '-----M

1 
; M

2 
• · 

,lJ,mi Bhi'IHcneHus MaTpH'IHoro 3JieMeHTa it nonHoro ce
'leHus peaK~HH nepe3apR.D;KH /2/ HCITOJIL30BaJIHCL ITpHBe,D;eH
Hhle B pa6oTe /Ia/ K03ci>tiiH~HeHTbl paJJI(l)KeHHR .D;Htl><PepeH
~HaJILHOrO Ce'leHHR . 3TOH ·peaK~HH ITO ITOJIHHOMaM Jle)KaH.n;-
pa. .. , . . ~-. 

:. PeaK~us /1/ Mo.n;enupoaanacL c .n;ByMs •· MaTpH'IHhiMH 
3JI~MeHTaMu. O.n;uH ua ·Hux npHHHMa.rics paBHhiM 1,•.n;pyroii, 
H~HTHpoBaBWHH "KHp~eBcKyro'' ''aHOMaJIHIO B ·cneKTpe Mace 
1717 ~cucTe:Mhl/ 14 ;ls< 6hln nponop~oHaneu m 2 . /puc. 4/ .. , 

' . ' 1717 

- -

§3. Bbr'IUc.tteHue ce'leHUJI peaKfiUu /1/ 
~ ' . • ! . ·~ . 

'"3tl><PeKTHB~OCTH r/i perHCTpa~HH co6LITHH i_- ii peaK~HH 
BLI'IHCJIRJlHCL ITpH , Mop;enHp()saHHH. KaK OTHOWeHHe . B~Ca 
aaperuch)~poaa~fiLix co6~>~Tuii K aecy ac:ex_ co6~>~THii, pa

.3LirpaHHLIX B.'MHWeHu: C ITO.MO~LIO;BaaecTHLIX ceileHIIii pe., 
aK~H ./2/ 7.f4/ 6LIJIH onpe,cieneHLI BKJia.D;i.J:Ka)K)J;OH peaK~HH 
B . 3Kc'nepHMeHTanLHYro . BeJIH'IHIJY :!:!. a> H' 3aTeM -· ce.ftmae 
peaKitila /1/. , . . -. . . . ·. : - . .-

. • ~ .PacqeTLf · ·upu paaHwx npe.n;norio)KeHB:sx · o' peruc1-paQilu 
pa.D;Ha~OHHLIX: ITOTepL. 3ileK-ipolio:8 B cneinpo:i.uii-pa_i ·_nanD 
laMeTHO OTJIH'Iaro~ec·s pe3yiiLTaTW, 'ITO'oco6eHHO npo.: 
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. ., . 
HBHJIOCL B 3HepreTH'IeCKHX CDeKTpax 'lepeHKOBCKHX CITeKT-
pOMeTpOB /pH c. 5/. JuaqeHHH ce~eH.HH peaK~iiH )I/, no.Jiy:. 
·-qeHH~Ie it 3THx Kpaiiuux -npe.zirrono~e-HHHx,'nonyqunucL paa:.. 
HLI'Mu a ; ,0,23 i.f6apn ·;n:oTepH pe'rHCTPHPYIOTCR non-:-. .
HOCTLIO) H a I. = 0,30 M6apH /DOTepH He perHCTpHpyroTCH/.· 
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Y.noaneTaopHTenLHoe cormicHe c. 3KcnepHMeHTaJILHLIM 3Hep
re_THqecKHM pa'cnpe,neneHHeM nonyqaeTcH, ecJIH pacqeTHLie 
cneKTPLI A H 1i ycpe,nHHTL. Ilo3TOMY B KaqecTae o~eHKH 
ceqeHHJI peaK~; /1/ 6LIJia UpHHJITa BeJIHqHHa . . 

a 1 = /0,27 ± 0,07/ M6apH. 

HaH6onLmyro omH6Ky a onpe.neneHHe ceqeHH.JI a 
1 

BHOCJIT 
Heonpe,l(eJieHHOCTH B noporax cneKTpOMeTpOB H B yqeTe 
pa,nHa~OHHLIX noTepL, KOT()pLie MOryT npHBO,l(HTL K CMe~e
HHJIM ceqeHH.JI a

1 
Ha BeJIHqHHLI 11 1 = ±0,06 M6apH H 112 = 

= ± 0,035 M6apH COOTBeTCTBeHHO. IlpHBe,IJ;eHHa.JI OWH6Ka 
cocTaaneua no clJopMyne 11= v 111

2 +112
2 • OinH6KH H3Mepe

HH11 3KCnepHMeHTaJILHOH BeJIHqHHLI 11a H Heonpe,neJieHHOCTH 
B ceqeHHHi pea~Hii /2/7 /4/ cpaBHHTeJILHO MaJILI. Ilocne.n
uee o6ycnoaneuo npeo6na.naro~M BKna.noM peaK~HH /1/ 
B perHCTpHpyeMyiO CTaTHCTHKy, qTo BH,l(HO H3 Ta6JIH~LI. 

Ta6n~a 

BKna;ti.I peaK~Hii /1/+ /4/ ··a cTaTHCTHKy: /Pe3yJILTaTLI 
ycpe.n:HeHLI no aapHaHTaM A H 1>/ 

PeaK~ll 77°77°0 77°0 77oyn 77o77_-p 

PHC. 3a pHC. 36 

BKna.n /a lfo/ 76 3 11 8 . 2 

IlpHBe,neHHLie pe3yJILTaTLI nonyqeHLI B npe,nnOJIO>KeHHH, 
qTo MaTpHqHLIH 3JieMeHT pea~HH /1/ eCTL KOHCTaHTa. 
IIpe.nnono>KeHHe o JIHHeiiuoii 3aBHCHMOCTH MaTpHquoro 3ne
MeHTa OT m;

777 
npHBO,l(HT K yMeHLWeHHIO O~eHKH ceqe

HHJI peaK~HH/1/.Ha 10~. 
AuaJIH3 oWH6oK noKa3LIBaeT, <iTo cymecTaeuuoro yae-

. ~ . ~ ~ . - . . ' . . 
JIHqeHHJI TOqHOCTH MO>KHO .IJ;OC!HrHyTL, .eCnH. yMeHLWHTb 
KOJIHqe CTBO Be~e CTBa Me>K,ny MHWeHLIO H. cneKTpoMeTpaMH 
H 6onee Toquo H3Mep.RTL iioporH cneKTpoMeTpoa. 

.. . IIonyqeHHa.R BeJIHqHHa ceqeJ:iHJi peaK~HH /1/ He "npoTu
BOpeqHT pe3yJILTaTaM pa6oTLI /8/. r,ne C noMO~biO iiHTeJ)-

. . . ' -
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· ~ 00/)UlJJ U iJp. 
ollatlHem u fJp.:. 
o Hacmoolll.afl paooma 

JOO 400 .soo 
Ex (1190) 

PHc. 6. )J;aHHLie no" ceqeHHIO peaK~H 77-P->77°77°0 • 

non11~H H30TOnHqecKHX aMnJIHTy,n peaK~Hii "N ... 11 "N 
• 6Lino nonyqeuo 3uaqeuHe a·1 /290 M3B/ ·= 0,35 .W6apH.
Cao.l(Ka 3KcnepHMeHTaJILHLIX ,naHHLix no noJIHLIM. ceqeHHJIM 
peaK~HH. /1/ .IJ;JIJI 3HeprHii .no 500 M3B npH:Be.neua ua. 
PHC. 6. . . . 

B · 3aKJIIOqeuHe aBTOPLI BLIPa>KaroT caoro npH3Ha TenLHOCTL 
A.B.,D;eMLJIHoay, r.r.MKpTqJI~Y. r.H.CMHpuo:By H A.r.c;~»e
.nyuoay 3a _nOMO~L npH H3MepeHHJIX. 
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