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@ 1974 061>ec)uHeHHbiJ'J UHCIIIUIIfYln Jfc)epHbiX UCCJiec)oeaHUU ,lfy6Ha 

BBBJ(BHHB 

B na6opa TOPHH HeiiTpOHHOH cPH3HKH OH.HH npo~O)J,HTCJI 
H3 yqeHHe ( n, a ) peaKU;HH Ha pe 30HaHCHhiX HeHTpoHaX. )J.e
TanhHOe Hccne.u.oaaHHe :noii peaKU;HH _ oTKpblaaeT nepe.u. 
cPH3HKaMH HOBbiH KaHan )J,n.ll nonyqeHHJI CBe)J,eHHH 0 CTpyK-:
Type BhiCOKOB036y)K)J.eHHhiX cocTO.IIHHH aTOlAHblX .K,IJ,ep. O.u.
HaKo Manoe cetfeHHe peaKU;HH (n, a) npH 6onhWOM ciJoHe 
y-nyqeii oT KOHKYPHPYIOIUeii peaKU;HH ( n, y) Bhi3biBaeT ceph
e3Hble 3KcnepHMeHTanhHbie TPY.U.HOCTH _ .u.a)Ke npH ctfeTe 
a-qacTHU. Tpy.U.HOCTH 3Ha'IHTenhHO ao3pacTaiOT npH H3yqe
HHH B peaKUHH (n,a) cneKTPOB a -qacTHU. HoHH3aUHOHHhie 
noTepH a MHWeHH npH BhlneTe a -qacTHUhl yxy.u.waroT pa3-
peweHHe no 3HeprHH. KaK cne)J,CTBHe 3THX noTepb- B 3K

cnepHMeHTanhHOM cneKTpe a - nHHHH llOJIBn.lle TCJI 3a T .IIHYB-
. WHHC.Il "xaocT" a cTopouy MeHhWHX JHeprHii, o6ycnoaneH

HhiB .a -qacTHUaMH, BbineTaiOIUHMH C pa3HbiX rny6HH·M~WeHH 
no.u. ManhiMH yrnaMH K noaepXHOCTH. BoJHHKaeT TPY.U.HOCTh 

ua6mo.u.eHH.Il cna6blx a -nepexo.u.oa Ha ciJoHe "xaocToB" oT 
cHnhHhiX a -nepexo.u.oa Ha 6onee HH3KHe · ao:i6y)K)J.eHHMe 
ypoBHH .u.oqepHero .ll.U.pa. HcnonhJOBaHHe KonmiMHpoaami.K 

a -q.aCTHU, ll03BOn.IIIOIUer:o yMeHbWHTb "XBOCTbi". nyTeM 
ycTpaHeHH.Il . a -qaCTHU, BbineTaiOIUHX llO)J. 6onhiiiHMH yrnaMH 
K uanpaaneHHIO, nepneH)J,HKyn.KpHOMY noaepXHOCTH MHWeHH, 

.u.aeT B03MO)KH0Cih Ha6iuo.u.aTh B crieKTpe a -qacTHU cn.a~hle 
no HHTeHCHBHOCTH nepeXO)J.bl H TeM CaMhiM CyiUeCTBeHHO 
yaenH'IHTb HHcPOpMaTHBHOCTb 3KCnepHMeHT.anhHbiX cneKTpOB. 

· H3aecTHhi paJnH'IHhie MeTO.U.hl KonnHMaUHH a -qacTHU, 
KOTOpbie HCllOnh30B.anHCL B p.K)J.e pa60T C HOHH3aUHOHHhiMH_ 
KaMepaMH - .u.eTeKTopaMH a -qacTHU /I-5/. lionhiiiHe noTepH 
B. 3cPcPeKTHBHOCTH CtfeTa a - qacTHU npH MeXaHH'IeCKOH Kon
nHMaUHH JIBHnHCb cepbe3HbiM orpaHH'IeHHeM B ee npHMeHe-

.-:.. '·.. ,- . . ·•. . . . _,.,. 
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H8H. CqeT yMeHI:.UianCH He TORbKO 83- 3a OT6paCldBaHHH 
- qacT8~, BldneTaiOill8X no~ 60JJbUI8M8 yrnaM8, HO 8 .83- 3a ·

yMeHI:.UieH8H 3cb«i>eKTBBHOH nnoma~8 8CTO'IH8Ka a -qaCTH~ 
/MHWeH8/ 11,2( llpH 3ReKTpOHHOM MeTo~e KORR8Ma~88 no
TepJ:i B C'leTe 3Ha'I8TeRI:.HO MeHI:.Uie, nOCKORbKY OT6paCI:.J· 
BaiOTCH TORbKO a •lJ:aCT~hl C yrnOM BhlneTa 83 M8UieH8, 

·MeHI:.Uie 3a~aHHOrO ypOBHeM KORnBMa~88. 
CymuocTI:. acex MeTo~oa 3neKTpouuoii Konn8Ma~88 co

CTOHT B onpe~eneHH8 TeM 8RH 8HhlM cnoco60M yrna BLJneTa 
a·lJ:aCT8~hl 83 M8UieH8 8 CBH38 3TOH xapaKTep8CT8K8 
C aMnR8TY~OH 8MnynLCa OT ~aHHOH 'laCT~hl. )J;nH onpe
~eneH8H yrna BhlneTa a -qacT~LI a nnocKonapannenLHo:ii 
80H83a~80HHOH KaMepe C CeTKOH B pa3HhlX pa6oTaX HCnOnL-
30BaR8Ch cne~Y10Ill8e 3aB8CHMOCT8 OT yrna: !1/ aMnRHTY~LI 
8MnynLca c BhiCOKOBORhTHoro 3neKTpo~a U2= f ( e 'Ea)' /3/, 
r~e e - yron, a E - 3Hepr8H a -qacT~; 6/ apeMeHH - a 
nponeTa ~eHTpa MaCC 3ReKTPOHOB, o6pa3YJOillHXCH B~Onh 
TpeKa a -qacTH~hl t = f ( 8, E ) 141; B/ 8MnynLCa TOK~ C 
co6uparomero 3neKTpo~a /Konn~KTopa/ i MaKe.= f(e, E a) 51. 
O~HaKo ~ononH8TenLuas 3aB8CHMOCTL KaJK~oro 83 3THX 

napaMeTpOB OT 3Hepr88 a -qacT~hl (E ) n03BORHeT npu-
a 

MeHHTh 3TH MeTO~hl TORLKO ~RH onpe~eneH8H yrnOB BLJneTa 
a • 'I_ElCTH~ O~HOH 3Hepr8H. 

Bonee y:Huaep_caneu cnoco6, B KOTOpOM ~nH uaxo~eHHH 
yrna -BhlneTa 6epeTCH OTHorneuue. apeMeHH nponeTa ~eHTpa 
Mace TpeKa 3neKTPOHOB 8 3Hepruu qacT~hll61. B npaK
T8'1eCKOM ocymecTimeH88 cnoco6 ~oaonLHO cno:>KeH. Hu)Ke 
OnHChlBaeTCH 8CnORL3yeMOe HaMH ycTpOHCTBO C CHCTeMOH 
KonnHMa~8H, pa3pa6oTauuo:ii ua ocuoae cnoco6a, npe~no
)KeHuoro B pa6oTe 171. B OTRH'I8e OT 3TOH pa60TLI, B KOTO
po:ii ~nH Konn8Ma~HH np8MeHHnHcL auanoroalde cxeMhl, 
HaM:H pa3pa6oTaua cucTeMa, onepupyromas c ~u«PpoBhlMH' 
KO~clMH aMnniiTy~ HMnynLCOB, 'ITO ynyqwaeT CTa6~nLHOCTh 
II cymecTaeuuo o6nerqaeT uacTpo:iiKy cucTeMhl. 3To no3-
BOR8RO 8CnORh30BaTL ee B YCTpOHCTBe MHOronapaMeTpH
'IeCKOro · auan83a I 8 I. Y cTpo:iicrao npe~Ha3uaqeuo ~ns 
83y'leH8H peaK~8H (n,a) Ha pe30HaHCHLIX He:iiTpouax C no
MOillhiO 80HH3a~80HHO:ii KaMephl. Ouo no3BOJIHeT nony'laTL · 
8HcPOpMa~8IO o- cneK:rpax a -qacT~ B 6oJILUIOM ~uana3oHe 
3Hepr8:ii c nro6hl:M 3a~aHHhlM ypoaueM KonnuMa~8H · no 
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yrnaM oT uecKonLK8X 80HH3~8ouul:dx Ka:Mep. b~uoapeM"eullo 
perucTp8pyeTcs· nonuas u:H«!>opMa~8.H,· a· TenecuoM yrne 2 rr. _ 

METO,l( KOJIJIHMAIJ.HH 

CyTL MeTo~a 3aKnJO'IaeTCH a cne~yromeM.'If3MepJiroTcH. 
aMnJIHTY~hl 8MnynLCOB C ~BYX 3JieKTPO~OB BOHH3a~HOHHOH 
KaMephl c _ceTKoiL AMnn8Ty~a·uMnynLca U,nonyqaeMaH OT 
~eneH8H 'H CJIO)KeH8H ~BYX 8Mn)'JILCOB Ut H u2 c 3JieKTpO~oB' 
KaMepLI V=V2 1V 1+.k 1u 1 , acer~a uaxoMTCH a npe~emix 
Unin 7 Umax. ~JIH ~ayx -npe~eJibHhlX 3HaqeH8H yrnoa BLIJieTa 

a -q~CT8~hl,. OTC'I8TLIBaeMhlX. OT nepneH~HKYRHpa K noaepx-

HOCTH M8WeH8 /8 ~: 0° 8 8= 9() 0 
/, r~e U1 = f1(E~) -

aMnJIHTy~a 'HMnynLca C .KOnJieKTOpa HOHH3a~HOHHOHKaMepLI, 
u 2 = f 2 ( E a 'Cos e) - aMnJiiiTy~a HMnynLca c BhlCOKOBOJILT
HOro 3JieKTpo~a 80HH3a~HOHBOH KaMepLJ, k I·,;, K034>4>8~HeHT. 
HMnynLc U 8cnoJIL3yeTCH a Ka'lec'Tae pa3pewaromero ~nH 
nponycKaH8H ua auanu3 8MnynLcoa c c~6:Hparomero 3neKT.-. · 
po~a. Ecnu ycTaHOB8TL nopor8 ~llcKpHMHHa~:Hu pa3peniaro- ·· -

Ill8X 8MIIYRLCOB U~in <Un< U max , r~e U ~in = U min npH 
k1 = 0 , U'max= U max npu k 1 = 0, TO .MO:>KHO noKa3aTL, 'ITO, 
3a~aBaH HeKOT_Ophle 3Ha'leHHH kJ,.Mhl- TeM CaMbiM OT68pa
eM. HMnyJILChl, KOTOphle COOTBeTCTBYJOT a -qaCTH~aM, BLI· 
JieTaiOill8M 83 MHUieHH TOJILKO. no~ yrJIOM 8 < 8 k I , T .e; 
3a~aeM ypoaeHL KOJIJIHMa~8H 

e k = arc Cos k y , 
I I 

y = ..:.z. cr 
.Q D 

X '. 

k I- K03cP«<>8~8eHT, 3a~aiO~H ypoBeHL KORJIHMa~H~,. 'C l H 

C 2- eMKOCT8 KonneKTOpa H BhiCOKOBORhTHOrO 3ReKTpo~a, . 
Q- aeJIH'I8Ha 3ap.s~a, co6ilpaeMoro ua 3neKTpo~ax, D- pac
CTOHH8e Me~y BhiCOKOBOJihTHhiM 3JieKTpO~OM 8 CeTKOH, 
X - _paccTOHH8e oT uaqana ~o, ~EmTpa Mace 8_ouoa a~on:b 
Tpe.Ka ci -. '18CT8~bl. 3aB8C8MOCTh ypOBHHKOJIJIHMa~88 a-qac
TB~,· pa3n8'1HbiX 3Hepr8ii cas3aHa c oTuoweuileM QIX. B·· 
npaK!8'1ec-Kux-- cnyqau oTuoweulle:. Q IX· ecTI. cna6aJi: «<>YHK._ · 
~8H 3HeprB8 li'no3TOMyypoBeHL'KOiiJIHMa~HH He3Ha'I8TenL.; 
HO 3clB8C8T OT 3Hepr88 /7/. . . . . .. 
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.-CXBMHOB PBmBHHB CHCTBMJJ KOJIJIHMAI(HH 
' ~ •.•. . ' . 

MaTeMaTII'Iecxoe BLip3.)KeHHe u = u2 I u 1+ k 1 u 1 6LIJIO 
peaJIH30BaHO C llOMOmLID 3JieKTPOHHLIX CXeM aMllJIH~YAHO
BpeMeHHOrO npeo6pa3oaaTeJIJI 19 I . Ha puc. 1 noxa3aHa 

6nox-c_xeMa npeo6pa3oBaTenJi, BLinOJIHJIIDmero 4Jyuxu;uro Ae
neHHJI H_cno~eHHJI. KoAUpoaauue.oTHOW~HHJI U2IU1 c AO

. 6aBKOH HeKOTOpOH 'laCTH OT U 1 npOH3BOAUTCJI CJieAyiDWHM 
o6pa3oM. _ HMnynLCLI - U 1 H . U 2 npoxOAJIT qepe3 JIHHeiiuwe 
CXeMLI nponycKaHHJI 2 H 3 Ha YAJIHHHTeJIH 5 H 6. IIOCTOJIHHLIH 

u. 

Puc. 1. EAoK- cxeMa npeo6pa3oeameA.R. 1 - "o6ocmpumeJib" -
UMnyAbC06, 2 U 3 - A.UHeUHQJI CXeMa nponycKaHU.R, 4 -
AUHUJI 3a()epJICKU, 5 U 6 . - y()AUHUl/JeAU UMnyAbC06,, 7 -
AUHeilHblil uHmezpamop, 8 - KOMnapamop, 9 - pa3p.R()Hoe 
ycmpoucmeo, 10 - rjopMupoeaJfeAb uMnyAbcoe pa3p.R()a, 
11 - mpuzzep, 12 - x()yllluil· zeHepamop cepuu uMnyAbcoe, 
13- a()pecHbiU pezucmp. 

;o 

ypoaeHL YAJIHHeHHoro curuana U 1 noAaeTcJI ua xnanauu
pyeMLiii. HHTerpaTop . 7 B MOMeHT apeMeHH to. CHrHaJI 
C HHTerpaTopa cpaBHHBaeTCJI Ha KOMnapaTope 8 C ypOBHeM 
HanpJI~eHHJI YAJIHHeHHOrO CHrHana U2 H B MOMeHT .. paaeH-
CTBa ·Ha BLIXOAe KOMllllpaTopa llOJIBHJieTCJI CHrHaJI, 4Juxcu
pyromuii 3TOT MOMeHT apeMeHH t 1 • HHTepBaJI BpeMeHH 
t 1 :.... .t 0 6yAeT nponopu;HOHarieH OTHOWeHHID U2 / U 1 ~ Ha
npJi~eHHe ua uul-erpaTope H3MeHJieTcJI xax: U(tt= tlr U 1. 
Ilpu U(t

1
) =lf2 nony'IHM UT *U 1 u.im -t =r U2/U1,rAe 

r- J;IOCTOJIHHaJI apeMeHH.HHTerpaTopa, a to= o·.)J,nJI nony7 
·'leHHJI A06aaxu k 1 U 1 B- MoMeHT t 1 ocYtu;ecTBJIJICTCJI nil-: 
:ueiiuwii pa3PJIA u 1 u 'i'axuM o6pa3oM apeMJI.( t 2 ...;.t,1) 6yAeT 
Ilponopu;uouanLHo U1.1IoJIHLiii'uu~epaan ape:Meliu ~ 27 t 1 ido~

_Ho npeACTaBHTL xax t2=rUiU1+rktU1=r(U2/U1+k1 U tF 
_ , : BenH'IHHa r k 1 onpeAeJIJieT xpyTH3HY _ pa3pJIAa u noA6upae;rcJI 

- : 3KCnepHMeHTaJILHO TaKOH; KaKaJI Tpe6yeTCM B KOHKpeTHOM 
i ~myqae ~ _ KoAUpo:Bauue a_pe:Meuuoro uiiTepaana npou3aoAH_TcJI_ 

- ;o6LI'IHLIM cnoco6oM /9/c noMomLroynpaBJIJieMoro reuepaTo-
i pa _-- ce.puu u aApecuoro • ·c'leT'IHi<a~ CxeMa _ npeo6pa3oBaHHJI 

-iyaT.eMilTH'Iecxoii 3aaucuidocTH /IIM3l sxnroqeua a ycTpoii'" 
icTBO MimronapaMeTpH'Iecxoro aHaJIH3a -~ -qacTuu; I puc~ 2/. 
'lYci-poiicT:B~ cocToHT 'H:3 B:ouli3au;uouuoii xa:MepLI c ce .:xoiilto/, 
ua aLicoxoaonLTHOM 3JiexTpo.U,e lcoTopoii HMeeTcJI MHWeHL, 
H cucn~MLI _ MHoronapaMeTpH'Iecxoro aHaJIH3a. HMnynLCLI 
oT -~- -l{~cTuu; c 3nexTpoAo:8H.KJU/nocne ycuneHHJI 8 4Jop- -· 

__ --_ MBPOBaHB:a noAaJoTCJI Ha aMIInBTYAHLIH xo,zuipoamux H cxeMy-
' :~ . ·. . . . ·' . ; . -, .. -' :-. . ' ' ..... " ' .. ·. ; .·." 

· .,<'l"r ~-{-.rl••••t ·: ····~···· :·· :~ ~·~ 
\._ :.,·:1 

•• F· 

(. 

·puc. 2. EAoK-..cxeMa yc•aHoeKu MHozonapaMe•pu<~ecKozo 
aHaAU3a. l U '2 ;,. MQAOJUYM.RJIIUe npe()yCUAUJfeAU, 3 U 4 -
OCH06Hble ycUAUBeAU, 5 - aMnAUByi}HbiU KO()Up06JIIUK, 6 -
cxeMa -HM3, ·. 7 - npoMexy•o<~Ha.R naM.R.b,. 8 - MQZHUliiO
rjoH,_ 9 - cucaeMa · o•6opa, · 10 - .. > M03Y I AH-4096/. 
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npeo6pa3oBaHHH IIM3. C 3THX ycTpoiiCTB :u;ul}>poBaJI uul}>op
Ma:u;HH B BH~e ~BOH'IHOro KO~a llOCTynaeT Ha npo'Me~yTO'IHYJO 
n~MJITL UIJ H 3allHCLIBaeTCJI Ha MarHHTHyiD JieHTY /11/.Q~uo
BpeMeiiHO qepe3· ycrpoiicTBo oT6opa uul}>opMa:u;uH BBo;:uiTcJI 
B M03Y I AH -4.0961. C noM~IIJ;LIO ycTpoiicT:sa o1'6opa 
npOH3BO~TCJI YCTaHOBICa rpaHHIJ; ICOJ!JIHMaiJ;HH. a -qaCTHIJ; 
H3 MHWeHH •. YpoBeHL ICOJIJIHMaiJ;HH ycTaHaBJIHBaeTCJI CMeute
HHeM cne:KTpa N =f(U) c noMoutLIO noTeHIJ;HOMeTpa B 6noKe 

. /. 

IIM3. B cucTeMe npe~ycMoTpeuo nponyciCaHHe HMHYJILCOB 
ul Ha aHaJIH3 TOJILICO B. TOM cnyqae, eCJIH Ha cxeMy IIM3 

nocTynaiOT O~HOBpeMeHHO HMnyiiLCLI, ul H u 2· B npoTHBHOM 
CJiyqae aMnJIHTY~HLIH ICO~HPOBIIJ;HIC 6JIOICHpyeTCJI. 3To no-
3BOJIJieT ycTpaHHTL per:HcTpa:u;HIO l}>oHoBLix u:MnyJILcoB; a 
TaK)I(e 3JieiCTPH'IeCICHe npo6oH C 3JieiCTpO~OB B ICaMepe, 
HMeiOutHe MeCTO npH BLICOICOM HanpJI)I(eHHH. 

OnHCLIBaeMoe ycTpoiicTBO JIBJIJieTCJI pa3BHTHeM cneiCT
.poMeTpuqeciCoii . CHCTeMLI H3MepeHHJI a - cneiCTpOB /8/ . 
YcTpoiicTBO no3BOJIJieT npoBO~TL MHoroMepuLiii auaJIH3 
a -q_aCTHIJ; H3 peaiCUHH ( n 'a) c perucrpa:u;ueii ~OllOJIHHTeJILHOH 
uucbopMa:u;uu o6 yrnax BLIJieTa qacTH:U HJIH c' npe~BapHTeJIL
HLIM OT6opoM H() 3a~aHHOMY ypOBillO ICOJIJIHMaiJ;HH. Ha 
MarHHTHOH JieHTe perHCTpHpyeTCJI . 3HepreTH'IeQICaJI, Bpe-

MeHHaJI H yrnoBaJI uu4JopMa:u;HH o6 a -qacTHIJ;ax·. HcnoJIL3YH 
ycTpoiicTBO oT6opa; MO)KHO · 3anucaTL B M03Y aMnJIHTy~
HLIH cneiCTp c 3a~auuoii CTeneHLIO KOJIJIHMal\HH HJIH pacnpe
~ene.uue u ~hH pa3JIH'IHLIX a· -nHHuii, 'ITo ueo6xo~Mo npil 
onepaTHBHOM ICOHTpOJie 3a XO~OM 3KCnepHMeHTa. lJepe3 
CHCTeMy npe~BapHTeJILHOH o6pa60TICH MHOrOMepHOH HH4Jop
Mal\HH /12/ ycTpOHCTBO CBJI3aHo c 3BM li3CM-4. C no
MOlltLIO 3TOrO ycTpOHCTBa· 3BM HCllOJIL3yeTCJI ~JIJI ycTaHOB-. 
KH 6onee ~eTaJILHoro pe:>KHMa KOHTponH 3a 3KcnepHMeHTOM. 
Ouo · *e no3BOJIJieT nepe~aBaTL uul}>opMal\HIO, 3anucauuyro 
Ha MarHHTHOH JieHTe ~JIJI ~aJILHeiimeii o6pa60TICH Ha 3BM. 

~JIJI npoBepiCH MeTO~HKH 6LJJia HCllOJIL30BaHa CMeCL 
H30TOllOB ypaHa B ICa'leCTBe HCTO'IIIHICa a -qaCTHIJ;. Ha 
puc •.. 3 npHBe~t'mLI H3MepeHHLie pacnpe~eJieHHH N = f(U) ~JIJI . ·· 
MOH03HepreTH'IeCICHX. a -qacTHIJ; I E 1 = 4,8; E 2=:= 6,8; ~ 3 = 

. 8,77 · M3BI, ·npu 3Ha'leHHH r k 1 , cooTBeTCTByroitieM 
53,- npotieHTHOMY ypoBmo ICOJIJIHMal\HH. IJoporH )J:HCICpHMHHa-

1\HH npu 3TOM paBHLI U min H U mar Ha puc. 4 u 5 noiCa-
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Puc; 3. 3aaucuMocmb N = f ( U) OAJl a ., 'lacmufl cMecu U3o
monoa ypana ·· · I Eat = 4,8 M3B, E a 2 ~ 6,8, E as= 
= 8, 77 M3B/, n - HoMep 'KaHaAa aMnAumyonozo anaAu3amopa. 

3aHLI H3MepeHHLie Ha ~aHHOH ycTaHOBICe cneiCTpLI a::·lJaCTHl\ 
6e3 KOJIJIHMal\HH H C 53 -npOl\eHTIIOH ICOJIJIHMai.{ueii: 

KaiC BH~Ho H3 npuBe~eHHLIX cneiCTpoB, KOJIJIHMaiJ;HJI 
ycTpaHJieT HH31C03HepreTH'IeCICHe "XBOCTLI", yJiy'IWaCT pa3-
peweuue npu He3Ha'IHTeJILHOM H3Meueuuu OTHOCHTeJILHoii 
HHTeHCHBHOCTH C'leTa ~JIH a -nuuHii pa3HLIX 3Hepr:Hii. Ta:K, 
npu KOJinBMal\HH 53% OTHOCHTeJILHaa HHTeucunuocTL cqeTa 
~Jig a -q_aCTHl\ c Es,;, 8,77 M3B COCTaBJIJieT 52cfo; ~iiH 

a ~JI;HHHHC E2= 6,77 H E1= 4,8 M3B- 4?0jo H46cfo cooT
BeTCTBeHHO. 

IlpHMeueuue KOJIJIHMal\HH npu H3MepeHHH · cneKrpoB. 
a -q_aCTHl\ H3 peaKl\HH ( n, a) .. nOKa3aJIO nepcneKTHBHOCTL 
TaiCoro MeTo~a. Ha puc. 6 npe~cTaBJieu:bJ: :' ~Ba· · cneiCTpa 
a -q_acTk H3 peaKl\HHI43 Nd(n ; a) nony'leuuLie ua ueiiT
pouuoM: riy'IICe HEPa OHJIH 6e3 Kon.nB::Mal\HH u c ICoJIJiuMa~ 
1\Heii. ',H3 PHCYuiCOB 6 H · 7 B~HO, HaCICOJILICO. ynyqmae"I;CJI· .. 
ua6JIIO~euue cna6LJx, nepexo~oa rpyrmLI Ca 1 +a 2 ) H ue:.. 
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Puc. 6. AMnAUIIIy()Hblll cneKIIIP a- "'OCIIIUII U3 peaKfiUU Nd(n,a) 
6e3 KOIIIIUMOfiUU. 

npephiBHoro pacnpeAeneHHJI ( y, a) c npHMeueuueM Konnu
Ma:UHH. Kpo:Me Toro,_ c o6pe3aHHeM HH3K03Hepre'i'lfllecKoro 
"XBOCTa" ua6moAaeTCJI 3aMeTHOe yMeHLWeHHe 3KCnOHeH· 
:uuanLHoro ~oua co cTopoHhiHH3KHX 3Heprui, o6ycnoBneu
uoro 6onLWHMH nonJIMH Y • KBaHTOB, conpoBO~aiOUVIX 3TH 

H3MepeHHJI. 
CneAyei eme OTMeTHTL, qTo ucnonL3yeMhiHMHoronapa-

MeTpHqecKHH auanH3aTOp C naMJITLIO Ha MarHHTHOH neH· 
Te /II/ no3BOnJieT socnpOH3BOAHTL pe3ynLTaThl H3MepenHi 
c oT6opoM no mo6LIM ~ByM napaMeTpaM, HanpHMep, aMnnu
TYAHhiH cneKTP· C OT60pOM no BpeMeHH H yrny. llpH 3TOM, 
B cnyqae. ueo6XOAUMOCTH~ MO:>KHO nonyqaTL mo6yro CTerieHL 
KOn.JlHMa:UHH AnJI onpeAeneHHOH a • nHHHH cneKTpa; CTeneHL 
KonnuMa:UHH AnB APYrHx a -nHHHH B 3TOM cnexTpe mirKo 
onpeAenJieTcJI· npu o6pa6oTKe. 
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