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1. Beeoeuue 

,ll.Jrn HCCJieA0Bamrn: JJieKTP0MarHHTHbIX pacnaA0B BeKT0pHblX Me3o

H0B B 1964 roAY 6bIJI·IIPeAJIO)KeH /I/ H CK0HCTPYHP0BaH / 2 ,3 / nptt6op, 

C0CT0JIIl.I,Hi H3 HCKp0BhlX'KaMep H qepeHK0BCKHX y-cneKTpoMeTp0B, 

nonyqHBllJHH Ha3BaHife "qepeHKOBCKHH Macc-cneKTPOMeTp". 3ra anna

paTypa Il03B0JIHeT H3Mep11Th JqlqJeKTHBHYIO Macey npou.eccon, B K0T0pbIX 

qacTHI.l,hl B K0HequoM C0CT0JIHHH HMeIOT JJieKTp0MarHHTHYIO IlPHP0AY

c ee Il0M0il.I,hlO 6bIJIH o6uapyiKeHbl peAKHe pacnaAbl p - H q:i- Me30H0B 

Ha e +e - , H3MepeHbl AH<P<bepeHI.I,HaJihHble ceqemrn p0iKAeHHJI 1.,-MeJo

H0B a o6JiaCTH MaJibIX nepeAaHHblX HMilYJibCOB n CAeJiaHa ou.enKa nepo

JITHOCTH pacnaAa 71 ' ➔ yy /4,5,6/_ 
,ll.aHHaJI pa6oTa Il0CBJIIl.I,eHa AeTaJibH0MY HCCJieAoBaHHIO ABYX HAeH-

TffqHhlX qepeHK0BCKHX y-cneKTp0MeTp0B H3 CBHHI.I,0Boro CTeKJia, He-

Il0Jih30BaHHhlX B Yil0MJIHYThlX Bhlllie JKcnepttMeHTax H JIBJIJIIOil.I,HXCJI coc

TaBHOH qacTblO qepeHK0BCKoro Macc-cneKTp0MeTpa. 

2. Onucauue tJepeu,cooc,cozo cne,cmpoMempa 

CxeMaTnqecKHH qepTeiK qepeHK0BCK0ro cneKTP0MeTpa npHBeAeH 

Ha PHC. 1. PaAHaTop qepeHK0BCKoro H3JiyqeHHJI C0CT0HT H3 ABYX npHM0-

yroJihHhlX 6JIOKOB CTeKJia MapKH T<l>-1 C o6Il.I,HM pa3MepoM 

5Ox5Ox3O CM 3 • OcHOBHhie xapaKTepHCTHKH CTeKJia CJieAYIOil.I,He: 

K03qJqJHI.I,HeJIT npeJI0MJieHHJI 1, 65, IlJIOTH0CTh 3' 88 r / CM 3 , paAHal.I,H0HHaJI 

AJIHHa 2,5 CM u KPHTHqecKaH JHeprHH -15 MJB. Bee rpann cTeKJia 

HMeJOT 0IITHqe CKYIO Il0JIHP0BKy. 

,ll.JIH perHcTpaI.I,HH qepeHK0BCK0ro CBeTa n,cqerq111<e HCilOJih3YIOTCJI 

AeBJITh qJOTOyMHO)KHTeJieii THna <1>3Y-49 c AHaMeTp0M pa6oqeii o6nacTH 
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<iJoTOKaTO,IJ;a 15 CM. <I>oTOYMHOiKHTenn KpemITCH K O,IJ;HOH H3 CTOpOH pa.. 
.n;HaTopa. CyMMapHaH rrnow:a,n;b <iJoTOKaTO,IJ;OB Bcex <I>3Y COCTaBnHeT 6Oo/o 
rrnow:a,n;n Topu;a pa,n;naTopa. 

OrrTnqecKnii: KOHTaKT MeiK,n;y <lioTOYMHOiKHTenHMH H CTeKnoM, a 
TaKiKe MeiK,IJ;Y CTeKnaMH, ocyIIJ;eCTBnHeTCH C IlOMOW:bIO KpeMHeopraHnqe
CKOro Ba3enHHa. Ha OCTanhHbIX rpaHHX pa,n;naTopa ycTaHaBnHBaIOTCH 
C>TpaiKaTenH H3 anIOMHHHeBOH <tionhrH. . 

)];nH 3aIIJ;HTbl OT pacceHHHOro MarHHTHoro rronH <iJoTOYMHOiKHTenn 
OKpyiKeHhl 3KpaHaMH H3 OTOiKiKeHHOro rrepMannoH MapKH 8OHXC Tonw:n
noii: 1 MM. 

B u;enTpe rrepe,n;nero Topu;a pa,n;naTopa, narrpoTHB <iJoTOYMHOiKHTe
neii: yKperrnen na orrTnqecKoM KOHTaKTe KpHcTann Cs](Tl) pa3Me
poM lOxlOxO,3 MM

3 c pa,n;noH30TorroM 243 Am . Cu;nnTnnnHu;nonnoe 
H3nyqenne KPHCTanna OT MOH03HepreTnqecKHX a-qacTHU JI03BOnHeT 
KOHTponnpoBaTb CTa6nnhHOCTb <iJoTOYMHOiKHTeneii: H 3neKTpOHHKH qepen
KOBCKOro cqeTqnKa rrpn ,n;nnTenbHhIX H3MepeHHHX. AMnnHTY,IJ,hl HMnynb· 
COB co Bcex <lioTOYMHOiKHTeneii: CYMMHpyIOTCH. 

3. Hcc11eooaa11ue <tepe111wac1<020 cneKmpoMempa 

qepeHKOBCKHH cqeTqHK nccne,n,oaancH Ha rryqKe 3neKTPOHOB, 
rrpncyTCT~YIOW:HX B ne6onhIIIOM KOnnqecTBe /lo/o/ B rryqKe TT- ·Me30HOB 
/ A.p/p ='f-1,So/o/. 3neKTpOHhI BhI,n,enHnHCh c rroMOIIJ;hIO ra3oaoroqepe11-
KOBCKoro cqeTqnKa ,n,nnnoii: 160 CM, narronnennoro a3oToM, n qeTbipex 
CUHHTHnnHIJ;HOHHbIX cqeTqHKOB pa3MepoM 7x7xO,5 CM 3 

' . 
PaBHOMepHOCTh aMJIIlHTy,n,noii: xapaKTepHCTHKH crreKTPOMeTpa no 

aceii: rroaepxnocTH pa,n;naTopa ,n;ocTnranach rrocne,n;oBaTenhHhIM COBMe· 
w:enneM u;eHTpOB <iJoTOYMHOiKHTeneii: C u;enTpOM nyqKa 3neKTPOHOB H 
rro,n;6opoM Bennqnn conpOTHBnennii: B aHO./].HhlX u;errHX <I>3Y npn IlOCTOHH· 
HOM 3Haqennn JIOTenu;nanoB Ha _<iiOTOYMHOiKHTenHX. 

~ann6pOBKOH crreKTPOMeTpa na rryqKe 3neKTPOHOB 6hrnH ycTaHOB·' 
neHhI: l/06.riacTh nnneii:HOCTH crreKTPOMeTpa, 2/3aBHCH~OCTb aMnnnTy
,IJ;hl H 3HepreTnqecKoro pa3peI1IeHHH cqeTqHKa OT KOOp,IJ;HHaThl H yrna 
rra,n,ennH 3neKTpona na rroaepxnocTh pa,n,naTopa H 3/cTa6nnhHOCTh rrapa
MeTpoa cqeTqnKa. 
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Pe3yJJhTaThl 1<arrH6pOBKH cqeTqHJ<a 3JleKTPOHaMH C 3Heprileii 1,5; 
2,5 H 4,0 r3B npnae,neHhl Ha pnc. 2. KpUBhie A H R Ha puc. 2 HJIJIJO

CTpHpyIOT COOTBeTCTBeHHO 3aBHCHMOCTH aMilJIHTY.D;hl lI 3HepreTHqeci<oro 

pa3perneHH.H qepeHKOBCI<Oro cneI<TpOMeTpa /nonHa.H IIIHPHHa Ha IlOJIYBhI

COTe/ OT 3HeprHH 3JieKTPOHOB. AHaJIH3 pe3yJibTaTOB IlOI<a3hIBaeT, qTo 

B HHTepaarre 3Hepruii 1,5-4 r3B 3aBIICUMOCTh R OT E y,noarreTBOp.H

eT Bhipa)f(eHHJO · R = canst E -½ . 
3aBHCHMOCTh aMilJIHTY.D;hl HMilYJihCOB II 3HepreTnqec1<oro pa3perne -

HH.H na pa3HhlX paCCTO.HHH.HX OT ueHTpa cneKTPOMeTpa npHBe,neHa Ha 

pHC. 3. Kaa,npaTaMH y1<a3aHbl npoeKUHH TeJiec1<ona CUHHTHJIJI.HUHOHHhIX 

cqeTqHKOB Ha noaepXHOCTh cneI<TpoMeTpa. 

IlorryqeHHhie ,naHHhie IlOI<a3bIBaIOT, qTo aapHaUH.H aMilJIHTY.D;hl no 

noaepxHOCTH pa,nHaTopa He npeBbIIIIaeT 5"/o. 3aBHCHMOCTh 3HepreTHqe

CKOro pa3perneHH.H 3HaqnTeJibHO 60JihIIIe: OHa COCTaBJI.HeT 15"/o. 
DhIJia HJyqeHa TaK)f(e 3aBHCHMOCTh aMilJIHTY,IJ;hl HMilYJihCOB OT yrna 

na,nenHJI 3JieKTPOHOB na noaepXHOCTh pa,nnaTopa. B H3MepeHHOM HHTep

aane yrJIOB ¢ < 20 ° 3aBHCHMOCTb aMilJIHTY.D;bl (A) OTyrna y,noane'rao

pJieT Bbipa)f(eHHJO A ( ¢ J = A (OJ cos ¢ . Cpe,nHee H3MeHeHHe aMnJIHTy

.D;hI HMnynbca Ha paccTO.HHHH 3 CM OT 1<pa.H pa,nnaTopa cocTaBJI.HeT l "/o Ha 

1 ° yrrra HaKJIOHa nr1Ka KOCH cneKTPOMeTpa. AHanoruqHa.H 3aBHCHMOCTh 

norryqena TaK*e ,nn.H 3nepreTnqec1<oro pa3perneHHH. 

B pacCMOTpeHHOM BhIIIIe cneKTPOMeTpe HMilYJlhChl C ,neB.HTH <POTO

YMHO)f(HTeJieii cyMMHPYJOTC.H, Il03TOMY npH perucTpauun cqeTqHKOM He -

CKOJlbKHX JIHBHeBhIX qacTHU H3Mep.HeTC.H TOJihKO cyMMaplia.H 3Heprn.H 

qacn1u, a nHqiopMaum1 06 nx qucrre u npocTpaHCTBeHHOM pacnpe,nenennn 

Tep.HeTC.H. ,[J;JI.H Bhl.HCHeHH.H B03MO)f(HOCTH npocTpaHCTBennoro pa3,nerre

HH.H H H3Mepenn.H 3neprm1 1<a)f(,noii H3 qacTHU /,nayx HJIH 6onee/, o,nno

apeMenno perncTpHpyeMhIX ,neTeKTOPOM, 6hrno npoae,neHo uccrre.noaa

nne' pe 3YJibTaTbl KOTOporo npe,ncTaBJieHbl Ha PHC. 4. CneI<TpOMeTp 

3KCilOHHPOBaJIC.H Ha nyq1<e 3JieKTPOHOB C 3Heprueii 4,,r3B. MecTa nona

,naHH.H 3JieI<TpOHOB Ha pa,nna TOP cneI<TpoMeTpa /ue11Tphl <POTOYMHO)f(HTe -

rreii H yqacTKH Me)K,ny HHMH/noKa3aHbl Ha PHCYHI<e I<Da,npa TaMH. B 3I<Cne -

PHMeHTe H3Mep.HJIHCb aMilJIHTY.D;Hhie cne1<Tphl C Ka)K,noro H3 ,neB.HTH <I>3Y 
B OT,neJihHOCTH. AHaJIH3 nonyqeHHbIX ,naHHhIX IlOKa3hIBaeT, qTo npocTpaH

CTBeHHOe pa3perneHHe cneI<TpOMeTpa, eCJIH H3Mep.HeTC.H aMilJIHTy,na C 

Ka:lK,noro <I>3Y B OT,D;eJibHOCTH, npu6JIH3HTeJibHO paBHO pa,nHycy <I>3Y. 
Pe3yJibTaTbl npoae,neHHhIX BhIIIIe HCCJie,noBaHHH IlpHBO,IJ;.HT .K BbI

BO,ny O TOM, qTo ,IJ;JI.H crreI<TpoMeTpHpOBaHH.H 60JihIIIOro qHcna qacTHU 

3JJeKTpoMarnHTHOH npnpo,nbI Han6onee nepcne1<THBHbI ro,noc1<onHqec1<ne 
• CHCTeMhl, COCToHmne H3 MHOrHX ,neC.HTKOB HJIH COTeH qepeHKOBCKHX 

cneKTPOMeTpOB. 
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B 3aKmotJeHne a~TophI Bhipa)KaIOT 6naro.napHOCTh M.A.A3HMOBY 
II A.C.lienoycony 3a. noMo~h II none3Hhie coneThI, M.C.XnacTynony 
3a IlOMOmh na pa3Hhlf 3Tanax pa6oThl H B.B.ApxnnoBy 3a ytJaCTile B 
no.nroTOBKe II npone,neHIIH Il3MepeHIIH. 
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