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1. BBE,QEHl-1E 

0AHa H3 Ba*HeHWHX 3aAa4 ¢H3HKH TR*enblX HOHOB CBR3aHa C H3y-
4eHHeM Tex ¢H3H4eCKHX npo4eccos, KOTOpble B KOHe4HOM HTore MO
ryT npHBeCTH K o6pa30BaHH~ HOBblX TR*enblX H csepxTR*enblX 
RAep / J,'_ 8 CBR3H C 3THM H3y4eHHe B3aHMOAeHCTBHR CJlO*HblX RAeP 
npH Manblx npH4enbHblX napaMeTpax H nocneAY~~ero HX cnHRHHR 
npOAOn*aeT OCTaBaTbCR B 4eHTpe BHHMaHHR ¢H3HKOB. 

3Ha4HTenbHble TPYAHOCTH BblAeneHHR OTAenbHblX KaHanoB RAepHblX 
peaK4HH C TR*enblMH HOHaMH npHBenH K Heo6XOAHMOCTH C03AaHHR 
AOBOnbHO cnO*HblX CHCTeM perHCTpa4HH npOAYKTOB peaK4HH, npOH3BO
AR~HX HX OT6op no HeCKOnbKHM napaMeTpaM /2,3 /. CpeAH cy~eCTBy~
~HX CHCTeM perHCTpa4HH TOnbKO ABe CHCTeMbl / 4- 6 / n03BOnR~T 
npOBOAHTb HAeHTH¢HKa4H~ H aHanH3 TR*enblx npOAYKTOB peaK4HH 
c A > 100 H Z > 50 H MOryT pa6oTaTb npH Manblx yrnax peaK41-1H 
s6nH3H 0° ,T.e. B HanpasneHHH ABH~eHHR nepBl-14HOro ny4Ka 1-10HOB. 

,[lnR HAeHTH¢HKa4H1-1 TR*enblX npOAYKTOB peaK4HH Ha ny4Kax 
MHOro3aPRAHblX HOHOB B na6opaTOPl-1H RAePHblX peaK4HH Ol-1Rl-1 C03AaHa 
CHCTeMa perHCTpa4HH c BblCOKOH H36HpatenbHOH cnoco6HOCTb~. 

B pa6oTe paccMOTpeHbl npHH41-1n AeHCTBHR H KOHCTPYK4HR 3TOH 
CHCTeMbl, a TaK*e npHBeAeHbl peaynbTaTbl HCnblTaHHH ee pa60Tbl Ha 
ny4Ke TR*enblx HOHOB 4HKnOTPOHa Y-300. 

2. nPl-1HUl-1n PA60TW 

OcHOBHblM yanoM Cl-1CTeMbl RBnReTCR Wl-1POKOAHana30HHblH MarHHTHblH 
cneKTporpa¢ co CTyneH4aTblMH non~caMH / 7 ,8 / ,no3BOnHBWl-1H npOBOAHTb 
aHanH3 3aPR*eHHblX 4aCTH4 C 3HepreTH4eCKHM paapeweHHeM f'l E/ E -
- 5•10-4 B WHPOKOM AHana30He l-1MnynbCOB (Pma, / Pmin 2 2,6)c yr-
nOBblM aaxeaTOM AO 5 MCp. 

Ha pHC. 1 rpa¢H4eCKH npeACTasneHO MHoroo6pa3He 3apR*eHHblX 
4aCTH4 C pa3nH4HblMH 3aPRAOBblMH COCTORHHRMH, KOTOpble MoryT no
naAaTb Ha ¢oKanbHy~ nnoCKOCTb MarHHTHOro cneKTporpa¢a, npOH3-
BOAR~ero aHanH3 4aCTH4 no HX MarHHTHOH *eCTKOCTH: 

3p ~ -Av - ~, 
ll Q Q 

rAe 3 - 1-1HAYK4HR B 3a3ope MarHHTHoro cneKTporpa¢a, P/L - paAHYC 
KPHBH3Hbl TpaeKTOpHH ABH*eHHR 4aCTH4bl B MarHHTHOM none, A - Mac
COBOe 4HCno 4aCTH4bl, E , V H q - ee 3HeprHR, CKOpOCTb H HOHHblH 
aapRA, ---------·--------, (i,'-f:..~-~H[~H•.,I ;,:- • , 7 -: · ) 
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B AaHHOM MecTe Ha <1>0KanbHoA nnocKOCTH MarHHTHoro cneKTpo
rpa<1>a, ~6o3Ha4eHHOM sepTHKanbHOH nHHHeA Ha PHC. 1, MoryT npH
cyTc,:soaaTb 4aCTHl.lbl C paanH4H~MH 3Ha4eHHRMH~ H A/q,COOTBeT
CTBYIOIIIHe AaHHOMY 3Ha4eHHIO M~rHHTHOA >Ke~TKocrn B p µ ,• 

BbJAeneHHe HHTepecyroU\r,ix 11ac npOAYKTOB MO>KHO nony4aTb nyTeM 
HX AOnonHHTenbHoro.pa3AeneH!;1R B 3neKTpH4eCKOt;i none. AHanH3 
aapR>KeHHblX 4aCTHI.I B nonepe4HOM 3neKJPOCTaTH4eCKOM none npo
HCXOAHT B COOTBeTCTBHH C HX 3ne~TPH4eCKOH meCTKOCTblO! 

A 2 E 
Fp:,•·-V ~-· q q , 

rAe F - HanpR>Ke)1HOCTb. 3n~KTPH4ect(oro r;ionR '· P'.J - paA':1,Y~ , KPH-
BH3HW TpaeKTOPHH ABH>KeHHR 4aCTH4W. , 

. Bb16op Hanp111KeHHOCTH 3neKTPH4eCKoro nonR B nnoCKOM KOHAeHca
Tope cy111ecTBe

0

HHO orpaHH4HBaeT .qHana30H E/q . 4aCT~I.I '.· ncina,qaro
lJIHX Ha <!>OKanbHYIO nnOCKOCTb /ropH30HTanbHaR nono~a Ha pHc.1/. 

TaKHM o6pa30M, KOMOHHal.lHR ,qeACTBHR 3ileKTPHYecKor6 ~HHT
Horo noneA Ha npo,qyKTW R,qepHblX peaKI.IHH npH,BOAHT K HX. npOCTpaH
CTBeHHOMy paa,qeneHHIO no Macce, 3HeprnH H HOHHOMY aapR,gy c <1>0-
KyCHPOBKoA 4aCTH4 onpeAeneHHoro HHTepsana cKopocTeA. 

npocTpaHCTBeHHOe pa3AeneHHe 4aCTHI.I 3HaYHTenbHO CHH>KaeT Tpe-
6oBaHHR, npe,q0RBnReM~e K ,qeTeKTopaM npo,qyKTOB peaK4HA, ycTa
HOBneHHWM Ha <l>OKanbHOH nnOCKOCTH cneKTporpa<1>a, KaK no senH4HHe 
AOnycTHMblX aarpyaoK, TaK H no paapewaro111eA cnoco6HocTH. AnR 
OJ:IH03Ha4HOH H,qeHTH<l>HKa4HH TR>Kem,x npo,qyKTOB peaK4HA, CBR3aHl-tOH 
C MHO>KeCTBeHHOCTblO B03MO>KHWX HOHHWX aapRAOBWX COCTORHHA aTOMOB 

2 

OTAa4H,l.lenecoo6pa3HO BBeAeHHe H3MepeHHR HX apeMeHH nponeTa H 
3HeprHH. 

3. onHCAHHE 3KCnEPHMEHTAJlbHO~ YCTAHOBKH 

3.1. HoHHo-onTH4eCKHe ycTpOHCTBa 

Ha PHC.2 npeAcTaaneHa cxeMa 3KCnepHMeHTanbHOH ycTaHOBKH 
cneKTpQMeTPa TR>KenblX npOAYKTOB RAePHblX peaK4HA, ycTaHoaneH
Horo. Ha ny4Ke TR>KenblX HOHOB noA yrnoM 0° LIHKnOTPOHa Y-300 
fla6opaTopHH RAepHWX peaK4HA OHBH. 3neKTpocTaTH4eCKHA KOHAeH
caTop ycTaHOBneH nepeA BXOAOM B MarHHTHblH cneKTporpa<I> H npOH3-
BOAHT nepBH4HOe OTAeneHHe npOAYKTOB RAePHWX peaK4HA, o6paao
BaHHWX B MHWeHH, OT ny4Ka ycKopeHH~X HOHOB, npoweAWHX 4epe3 
MHWeHb. 

1)CH --
8blCOK~ 

Hanpn1eHM~ 
KV . ... HOHl1TOP 

nnccKOCTb 

OY40K 
HOHOB 

PHc.2. CxeMa 3KCnepHMeHTanbHOH ycTaHOBKH cneKTpOMeTpa 
.fIAep OTAaqH ·ITOA YI'JIOM O 0 • I, 2 - ~HKCHPOBaHHble BepTHKanb
Hbie KOJIJIHMa~HOHHbie menH pa3MepaMH I , 5x IO MM 2' 3 - KOJI
JIHMaTOP pa3MepoM 2,5xl5 MM 2, 4 - KOJIJIHMa~HOHHa.fl menb, 
nepeMemaeMa.fl B ropH30HTanbHOH ITJIOCKOCTH, pa.3MepoM 
5x25 MM. Ha 6noK-cxeMe 3JieKTPOHHKH npHH.fITW COKpameHH.fl! 
IlY - 3ap.sIAOBo-qyBCTBHTeJibHblH npeAYCHJIHTenb, BY - 6b!CT
pb!H JIHileHHblll ycHJIHTenb; CnY - cneKTpOMeTpHqeCKHH ycHnH
Tenb; <l> - ~OpMHpOBaTeJib; B.LI - 6bICTpb!H ~cKpHMHHaTop; 
CTpeq - JIHHeHHblH pacmHpHTeJib /cTpeTqep/; KoHB- T➔ A -

.npeo6pa3oBaTeJib apeM.s:i-aMnnHTYAa. 
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6naroAaPR npoc'rpaHCTBeHHOMY OTAeIJeHHIO TR!KeilblX npOAYKTOB · 
OT ny4Ka HOHOB B 3IJeKTPH4eCKOM none KOHAeHCaTopa OCHOBHaR 
4aCTb ny4Ka He nonaAaeT Ha BXOA B MarHHTHWH cneKTporpa¢,4TO 
3Ha4HTeIJbHO CHH!KaeT ¢OHOBWe aarpy3KH Ha ero BWXOAe. 

KOHAeHCaTOP COCTOHT H3 ABYX nonHpOBaHHWX MeAHblX nnaCTHH 
AIIHHOH 150 MM C 3a3opoM 6-12 MM. Bbl CO Koe. HanpR!Ket-iHe OT O AO 
40 KB MO!KeT noAaBaTbCR Ha nnaCTHHW KOHAeHCaTopa IJI060H nonRp
HOCTH, 4TO no3BOIJReT MeHRTb BeIJH4HHY H HanpaaneHHe AHCnepCHH 
4acTH4. 

0IJOCKOCTH AHCnepCHH MarHHTHoro cneKTporpa¢a ~ KOHAeHcaTo
pa coanaAalOT. KbHAeH6aTop ~a3Me111eH TaKHM o6pajoM, 4To era 
4eHTP coanaAaeT C repMeTpH4eCKHM noIJO!KeHHeM HCT04HHKa Mar
HHTHOro cneKTporpa¢a, a BeIJH4HHa OTKilOHeHHR nPOAYKTOB RAepHblX 
peaK4HH a KOHAeHcaTope /Ao 3°/ He npeawwaeT aeIJH4HHW yrno~o
ro aaxaaTa MarHHTHoro cneKTporpa¢a. TaKHM o6paaoM, pa3AeneHHe 
npOAYKTOB RAePHWX peaK4HH npOHCXOAHT 6ea 3aMeTHoro YXYAWeHHR 
HOHHo-onTH4eCKHX CBOHCTB cneKTporpa¢a. 

CHCTeMa TaHTaIJOBWX KOilIJHMaTopoa o6ecne4HBaeT orpaHH4eHHe 
IlHHeHHblX H yrIJOBblX paaMepoa ny4Ka AO H nocne MHWeHH. 3a MH
weHblO ycTaHaBIJHBaeTCR nepeaapRAHaR yrnepOAHaR nneHKa TOill!IHHOH 
-40 MKr/cM 2 AIIR BOCCTaHOBIJeHHR 3¢¢eKTHBHOro. paBHOBecHoro pac
npeAeIJeHHR HOHHWX aapRAOB BW6HTWX aTOMOB OTAa4H H npOAYKTOB 
RAepHblX peaK4HH / 9/. 

3.2. BpeMRnponeTHaR MeTOAHKa 

HeCMOTPR Ha TO, 4TO AIJHHa nyTH nponeTa 4aCTH4 OT MHWeHH AO 
¢oKailbHOH nIJOCKOCTH COCTaBIJReT OKOIJO 3M~ HCnOilb30BaHHe BCeH 
AIJHHW TpaeKTOPHH 4aCTH4 B cneKTPOMeTpe B Ka4eCTBe nponeTHOH 
6a3bl AIJR perHCTpa4HH TR!KeIJblX npOAYKTOB RAePHblX peaKl,\HH MO!KeT 
6WTb 3aTPYAH~HO no PRAY npH4HH. 

OCHOBHaR H3 HHX COCTOHT B TOM, 4TO apeMR nponeTa TR!KeIJWX 
npOAYKTOB peaKl,\HH Ha 60IJbWOH AIJHHe nponeTHOH 6a3bl MO!KeT OKa-
3aTbCR 60IJbWe nepHOAa CIJeAOBaHHR cryCTKOB ny4Ka ycKOPHTeIJR. 
3TO npHBOAHT K HeOAH03Ha4HOCTH.onpeAeIJeHHR CKOPOCTH 3THX npo
AYKTOB. 003TOMY B Ka4eCTBe nponeTHOH 6a3bl 6b1Il Bbl6paH npRMo
IlHHeHHblH Y4aCTOK TpaeKTOPHH 4aCTH4 AIIHHOH -25 CM B paHOHe ¢0-
KaIJbHOH nIJOCKOCTH cneKTporpa¢a /pHc.2/. 

l-13 H3BeCTHblX THnOB TOHKHX TpaHCMHCCHOHHblX BP.eMeHHblX AeTeK
TOpOB /TOHKHe C4HHTHI1IlR4HOHHWe ¢0Ilb rH C ¢3Y /IO~yr:nepOAHble ¢0IJb
rH C MHKPOKaHaIJbHWMH nnaCTHHaM11/II~TOHKHe IJaBHHHWe AeTeKTO-
Pbl /1 2/ H AP-/ B HaWHX YCIIOBHRX HaH6onee YA06HblMH OKa3aIJHCb. na
BHHHWe AeTeKTopw. 0HH AOCTaT04HO npoCTW no KOHCTPYK4HH H Mo
r'yT 6b1Tb H3rOTOBIJeHbl .OTHOCHTeIJbHO 6oIJbWHX paaMepoa. Ope11My-
111ecTBOM naBHHHblX AeTeKTOPOB RBIJReTCR TaK!Ke HX cna6aR 4YBCTBH-
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TeIJbHOCTb K pacceRHHblM MarHHTHWM noIJRM,4TO H onpeAeilHilO Haw Bb1-

6op. 

PHc. 3. KpHBble ra3oaoro. ycm1e-

f 10r l mm,;;,. • -qaCTWI, 10A, H 
136

Xe i ff B JiaBHHHOM c~eTqH~e C 3a30POM 

1 · ~ . -2 CM 2. 
-,. 2 MM H :3tpqJeKTHBHOH nno111aAhlO 

101 
i ID&x· c 125MIB 
Q01 8Topp 

11-renraH 

0TMeTHM TaK!Ke, 4TO IJaBHHHWe 
AeTeKTOPbl MOIKHO HCnOIJb30BaTb 
B Ka4eCTBe t.E -AeTeKTOpoa C 
aapbHpyeMoH pa6o4eH TOill!IHHOH, 
onpeAeIJReMoH AaaneHHeM raaa 
B C4eT4HKe. TaKHe AeTeKTOPW C 

0001 -··· ·- AHCKPHMHHa411ei:i 4aCTHl1 no YAenb-
fil) HblM noTepRM y!Ke npHMeHRIJHCb AIIR ll) /[JJ fD) 

HA11PAIKEtt1E, UAK (Bonb•) 
· perHCTpa4HH OCKOIIKOB AeIJeHHR/13~ 

a TaK!Ke HAeHT~¢11Ka4HH TR!KeIJWX 
RAeP OTAa4H Xe H Au/14/. 

nnocKonapanIJeIJbHWH naBHHHWH AeTeKTOP, KOHCTPYK4HR KOTOporo 
onHCaHa a pa6oTe/I4~ycTaHOBIJeH a ¢oKailbHOH nIJOCKOCTH MarHHT
HOro cneKTporpa¢a nepneHAHKyIJRpHO TpaeKTOPHH 4aCTH4- 3¢¢eK
THBHaR nno111aAb AeTeKTopa cocTaBIJRIJa -2 CM 2,nonHaR TOill!IHHa. npH 
AaaneHHH napoa n-renTaHa -15 Topp He npeawwana 300 MKr/cM2. 

HccIJeAOBaHHe xapaKTePHCTHK IJaBHHHoro AeTeKTOpa npOBOAHIJOCb 
C nOMOl!lblO a -11cT04HHKa 226 Ra H HOHOB Ar ~ Xe .. · 

Ha PHC.3 npeACTaBIJeHW KpHBWe raaoaoro ycHIJeHHR naBHHHoro 
AeTeKTOpa. OpH nocTORHHOM HanpR!KeHHH OTHOWeHHe aMnIJHTYA c11r
HaIJOB OT pa3IJH4HWX 4aCTH4 onpeAeIJReTCR COOTBeTCTBYIOIIIHM OTHO
weHHeM noTepb 3HeprHH a aaaope AeTeKTOpa. OpH noawweHHH HanpR-
1KeHHR nponop4110HaI1bHaR 3aBHCHMOCTb HapywaeTCR 11a-aa CHilbHO 
aoapacTa10111ero npocTpaHcTBeHHoro aapRAa. B aKcnepHMeHTax HanpR-
1KeHHe Ha AeTeKTOpe aw611paIJOCb H3 coo6pa!KeHHH noIJy4eHHR MaKc11-
MaI1bHOH ,3¢¢eKTHBHOCTH per11cTpa4HH TR!KeIJblX 4aCTH4. 

B KOH4e nponeTHOH •6a3bl 6b1Il ycTaHOBIJeH nonynpoBOAHHKOBblH 
noaepXHOCTH0-6apbepHWH IJH6o HMnIJaHTHpOBaHHWH KpeMHHeBWH Ae
TeKTOP, C KOToporo CHHMaIJHCb 3HepreTH4eCKHH H apeMeHHOH CHr
HaIJbl. 4yacTBHTeIJbHaR · noaepXHOCTb nonynpOBOAHHKOBoro AeTeKTOpa 
COCTaBIJRIJa -o,8 CM2, YAeIJbHOe conpOTHBIJeHHe - OKOIJO 300 OM.CM. 
TaK KaK OTKilOHeHHe 4aCTH4 3IJeKTpocTaTH4eCKHM noneM npHBOAHilO 
K He60IJbWOMY OTKIJOHeHHIO HX TpaeKTOPHH Ha BWXOAe cneKTpoMeTpa, 
TO KpeMHHeBWH AeTeKTOp MOr nepeMe111aTbCR C noMOl!lblO IOCT~poao4-
HOro ycTpOHCTBa Ha OTKIJOHeHHYIO TpaeKTOPHIO, KaK noKa3aHO Ha 

pHc.2. 
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I. 

3.3. 3neKTPOHHKa 

6noK-cxeMa HCnonb3yeMOH 3neKTPOHHKH noKa3aHa Ha PHC.2. 
CHrHanbl OT o6oHX AeTeKTOPOB YCHnHBa~TCR 3apRAOB0-4YBCTBHTenb
HblMH npeAYCHnHTenRMH, HMe~IJ.IHMH 3HepreTH4eCKHH H 6brcTpblH epe
MeHHOH BblXOAbl; AnHTenbHOCTb ¢POHTa HapacTaHHR epeMeHHOro CHr
Hana npeAYCHnHTenR COCTaBnReT OKono 5 HC. 3aTeM epeMeHHble 
CHrHanbl ycHnHBa~TCR 6blCTpblMH ycHnHTenRMH AO eenH~HHbl, Heo6-
XOAHMOH AnR HaAemHOH pa60Tbl ¢opMHPOBaTeneH. HMnynbCbl OT na
BHHHoro AeTeKTopa 3aAepmHea~TCR Ha epeMR, 6onbwee epeMeHH 
nponeTa HHTepecy~IJ.IHMH Hae RAPaMH Bb16paHHOH 6a3bl,H Hcnonb3Y~T
CR KaK CTon-cHrHanbl AnR epeMR-aMnnHTYAHOro npeo6pa3oBaT~nR. 
CHrHanw OT nonynpoBOAHHKoeoro AeTeKTopa 3anycKa~T npeo6pa30-
eaTenb'. OHH RBnR~TCR TaKme norH4eCKHMH CHrHanaMH AnR ynpaene
HHR epeMR-aMnnHTYAHblM npeo6pa3oeaTeneM. 

CoenaAeHHR epeMeHHOro cHrHana npeo6pa3oeaTenR c 3HepreTH-
4eCKHM CHrHanoM nonynpoBOAHHKOBoro AeTeKTopa o6ecne4HBa~TCR 
CTpeT4epaMH. 06a aHanoroBblX CHrHa~a npeo6pa3y~TCR B 4H¢POBOH 
KOA H nocTyna~T Ha aMnnHTYAHblH aHanH3aTop, pa6oTa~IJ.IHH BABY-
MepHOM pemHMe /64x64 KaHana/. · 

4. 3KCnEPHMEHT 

4.1. TeiTOBble H3MepeHHR 

npoeepKa pa6oTbl ecex y3noe cneKTpoMeTpa, 3HepreTH4ecKHe H 
epeMeHHble KanH6pOBKH npoBOAHnHCb C noMOIJ.lb~ a -HCT04HHKa 226Ra 
H ny4Ka HOHOB l32Xe C 0 3HeprHeH 120 M3B. 3TO no3BOnHno onpe
AenHTb Heo6XOAHMble pemHMbl pa6oTbl 3neKTPOCTaTH4ecKoro KOHAeH
CaTopa, MarHHTHOro cneKTporpa¢a, AeTeKTOPOB H TpaKTOB 3IleKT
POHHKH, a TaKme npoeeCTH 04eHKY aMnilHTYAHOro Ae¢eKTa Si -Ae
TeKTOpa. AnR annpOKCHMa4HH MaCCOBOH 3aBHCHMOCTH aMnilHTYAHOro 
Ae¢eKTa HCnOilb30BailOCb COOTHOWeHHe THna 

E •(a+a'A)K+b+b'A, 

rAe a, b, a', b, - K03¢¢H4HeHTbl' onpeAeilReMble KaI1H6poBKOH C no
MOIJ.lb~ a,-4acTH4 H HOHOB Xe COOTBeTCTBeHHO, K - aMnilHTyAa HM
nyI1bCOB, A - Maccoeoe 4Hcno. AnR KpeMHHeeoro HMnnaHTHpoeaH
Horo JlHTHeM AeTeKTopa BeI1H4HHbl K03¢¢H4HeHTOB a' H b' AI1R HOHOB 
Xe.oKa3a11Hcb: 

a'•·l,6·10-4 
H b'• 2,4·lo-2 , 

4TO HaXOAHTCR B xopoweM cornaCHH C AaHHblMH pa60Tbl /Is/. 
THnH4HblH epeMeHHOH cneKTP, nony4eHHblH C ycKopeHHblMH HOHaMH 

132Xe nocne pa3AeneHHR e ~arHHTHOM aHaI1H3aTope, noKa3aH Ha 
pHc.4. 3KcnepHMeHTanbHO onpeAeneHHaR nonywHpHHa epeMeHHOro 
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67 nc/1<aH · 

870 nc 

O 750 85() 

BPEMfl nPOnETA(KAHAilblJ 

PHc,4. BpeMeHHOH crieKTp pas
AeJleHHb!X no HMilYJlbCY HOHOB 
13 2Xe •. flaBHHHbIH AeTeKTop IAaB

neHue n -renTami - 9 Topp u 
U AK• 420 B/ ycTaHOBJleH Ha pac
CTOHHHH 27,7 CM OT KpeMHHeBoro 
AeTeKTopa / p '5..1 KOM. CM/. 

cneKTpa oKa3anacb paeHOH 870 nc. 
3a Bbl4eTOM BKnaAOB, CBR3aHHblX 
C KOHe4HblM epeMeHHblM pa36pOCOM 
perHCTpHpyeMblX HOHOB /OKOI10 
300 nc/ 3a C4eT AHcnepcHH cneKT
poMeTpa, a TaKme pa36pocoM 3a 
C4eT TOillJ.IHHbl naBHHHOro AeTeKTo
pa /OKOI10 100 nc/, OKOH4aTeilb~ 
Hoe epeMeHHoe pa3peweHHe 3TOH 
MeTOAHKH COCTaBHilO 800 nc. 

npoeepKa H36HpaTenbHOCTH 
cneKTpoMeTpa npoBOAHnacb c no
MOIJ.lb~ peaK4HH ynpyroro pacceR
HHR RAeP 197Au H3 30110ToH MH
weHH HOHaMH 40Ar C 3HeprHeH 
175 M3B noA yrnoM 0°±,0,5°• 3Ta 
peaK4HR n03BOI1Rila npoMOAenHpo
BaTb 6011ee mectKHe ycnoeHR oT-
AeileHHR TRmeI1blX RAeP OTAa4H OT 

pacceRHHblX HOHOB ny4Ka no cpaBHeHH~ C HCnapHTeilbHblMH peaK4HR
MH. Cenapa4HR B 3neKTPH4_eCKOM H MarHHTHOM noilRX noAaBI1RI1a oc
HOBHY~ HHTeHCHBHOCTb pacteRHHbl~ 4acTH4 ny4Ka /e HaWeM c11y4ae 
-1 o7 pa3/ BblCOKHX 3HeprHH. npH 3TOM AOBOilbHO cepbe3HOH OCTaeT
CR npo611eMa noAaBileHHR ¢oHa Bero HH3K03HepreTH4eCKOH 4aCTH, 
611H3KOH B perHCTpHpyeMblM RAPaM OTAa4H no 3neKTPH4eCKOH H Mar
HHTHOH mecTKOCTRM. 3aMeTHOe yMeHbWeHHe 3TOH 4aCTH ¢oHa AOCTHr
HYTO nyTeM yMeHbWeHHR KHHeMaTH4ecKoro pa36poca HOHOB nOA Ma
nblMH yrnaMH.3a C4eT Bbl6opa MaTepHailOB norI10THTeI1eH H KOililHMa-

. TOPOB C MaCCOBblMH 4HCilaMH 6011bwe A HaI1eTa~1J.1ero HOHa. 
8 HaWHX 3KCnepHMeHTaX norilOTHTeilRMH cnymHnH HHKeileBble ¢011b-. 

rH TOillJ.IHHOH 3 ,'5 Mr/CM 2, KOilnHMaTopbl TOillJ.IHHOH 300 MKM 6b!nH H3ro
TOBneHbl H3 · TaHTana. TOillJ.IHHa 30I10TOH MHWeHH COCTaBI1RI1a 
1 ,9 Mr/cM2 • 

MoHHTOPHPOBaHHe ny4Ka OCYIJ.leCTBnRilOCb no perHCTpa4HH.ynpyro 
pacceRHHblX nOA yrnoM 60° /04_,;_70, 1°./ HOHOB Ar H,a 30I10TOH 
MHWeHH. 8 COOTBeTCTBHH C pac4eTaMH C HCnOilb30BaHHeM onTH4eCKOH 
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MOAern/ 16 /ce4eH1-1e pacceRHHR Ar noA 3THM yrnoM MO)l(HO paccMaTp1-1-
eaTb KaK 4HCTO pe3ep¢0PAOBCKoe. 

YcTaHOBneHHble eenH4HHW 3neKTPH4eCKoro 1-1 MarHHTHoro none11 
cneKTPOMeTpa COOTBeTCTBY~T pac4eTHWM 3Ha4eHHRM 3neKTPH4eCK011 
1-1 MarHHTHOH mecTKOCTe11 RAeP 197Au c 3Hepr1-1eH 98 M3B 1-1 paeHo
eecHWM 3aPRAOM 2]_:t3. 

4. 2. Pe3y_Jl_b_T_a_Iw 3KC_!l_eJ)_HMeHTa 1-1 BWBOAbl 

Ha ABYMepHoM cneK"rpe /p1-1c. 5/, ·nony4eHHOM np1-1 HacTpoi::iKe 
cneKTPOMeTpa, 4eTKO OTAenReTCR o6naCTb RAeP OTAa4H 197Au OT 
Hl-13K03HepreTH4eCKoro 11XBOCTa 11 l-10HOB 40 Ar C pa3nl-14HWMH aapR
AOBWMl-1 COCTORHHRMH 1-1 npOAYKTOB B3aHMOAeHCTBHR HOHOB Ar C RA
paMH HHKenR 1-1 yrnepoAa. HH3K03HepreTH4eCKHl1 XBOCT HOHOB apro
Ha 1-1cnonb30BancR TaKme AnR AOnonHHTenbHOH Kan1-16pOBKH KpeMHHe
eoro AeTeKTopa no 3Hepr1-11-1. YKaaaHHwe Ha p1-1c.5 3Ha4eHHR 3Hep
r1-11-1 pa3nH4HblX 3aPRAOBblX COCTORHl-111 HOHOB ~onpeAenRnHCb 1-1c
XOAR 1-13 3aAaHHOl1 MarHHTHOH meCTKOCTl-1 C y4eTOM noTepb 3Hepr1-11-1 
a MaTep1-1ane naeHHHoro AeTeKTopa. Pac4eTbl 3THX noTepb npoeo
AHnHCb Ha OCHOBe AaHHblX no TOPM03HOl1 cnoco6HOCTH Ar 1-1 Au B eo
AOPOAe 1-1 yrnepoAe /17,lB/,cocTaBnR~~HX ¢opMBap (C4,7 H7,52) 1-1 
n -renTaH (c7·n16 ), a TaKme B 3onoTe. 

3Ha41-1TenbHWH 3HeipreTH4eCKHH pa36poc RAeP OTAa4H 197 Au, 06yc
noeneHHb111 CTparrn1-1HrOM nepBH4HOro ny4Ka HOHOB B HHKeneBOM 
nornoTHTene 1-1 RAep 3on0Ta a caMoM MaTep1-1ane MHWeHH 1-1 060eMe 
C4eT4HKa' npHBOAHT K TOMY' 4TO Ha Bb16paHHOe MeCTO B ¢oKanbHOl1 
nnOCKOCTl-1 cneKTpOMeTpa npHXOART RAPa C COOTBeTCTBY~~HMl-1 AaHHO
MY BPµ 3HeprnRMH OT 85 AO 115 M3B 1-1 C 3apRAOBbl":"\H COCTORHHR
Ml-1 OT 25+ AO 29+.Ha BCTaBKe p1-1c.5 npeACTaeneHO nonomeHHe RAeP 
197Au c y4eToM 1-10H1-13aq1-10HHoro Ae¢eKTa a KpeMHHeeoM AeTeKTope 

np1-1 per1-1cTpaq1-11-1 3THX RAep. OTMeTHM, ~TO cneKTP AaH 6e3 y4eTa 
nonpaeoK Ha ¢oH cny4a11Hwx coenaAeH1-111. 

3¢¢ei<i-1-1BHOCTb per1-1cTpaq1-11-1 onpeAenRnacb BXOAHblM TenecHblM 
yrnoM cneKTPOMeTpa' orpaHH4eHHWM KonnHMaTOJ)OM AO 2 '5 • 1 o-4 cp' 
1-1 paaMepaMH AeTeKTOPOB B ¢oKanbHOH nnOCKOCTH. BcneACTBHe Ma
mix paaMepoe AeTeKTOPOB epeMRnponeTHOH CHCTeMbl 3¢¢eKTHBHOCTb 
ee COCTaBnRna OKOno 2% OT HOHHo-onTH4eCKoro H3o6pameHHR RAeP 
OTAa4H 3onoTa • 

. 3a 5 4aCOB o6ny4eHHR 3onoTa HOHaMH 40Ar HHTerpanbHblM no-
TOKOM 1014 4aCTHq 3aperHCTPHPOBaHO OKono 40 co6WTHH, COOTBeT
CTBY~~HX ynpyro Bbl6HTblM nOA yrnoM O O RApaM OTAa4H 197 Au B np1-1-
CYTCTBHH ~2 ·10 4 HH3K03HepreTH4eCKHX HOHOB 40 Ar 1-1 npOAYKTOB 
B3aHMOAeHCTBHR Ar c HHKeneM 1,13 nornoT1-1Tene11. AnR oqeHKH eo3-
MOmHoro BKnaAa B HHTepecy~~y~ Hae o6naCTb Bbl6HTblX 1-13 KonnHMa
TOPOB .RAeP Ta l-1 BKnaAa cny4al1HblX coenaAeHl-111 6bin npoBeAeH KOHT-
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'KflO C06b1THM 

Piic. 5. ,[lilyMepHbIH crreKTP pa3p;eneHHbIX Hp;ep OTp;atm 3onoTa 
ll pacce.HHHbIX llOHOB. CrmOWHbie nHHllll Bbip;en.HIOT OJKllp;aeMylO 
IIO ·o~eHKaM o6naCTb Hp;ep OTp;atm 3onoTa. IlpoeKI\Hll:. a/ Bep
TllKanbHa.H Och - pacrrpep;eneHHe HOHOB Ar c orrpep;enen

HbIMH 3HatteHllHMH E ll q '.lqJ•:P •. Ha BCTaBKe - COOTBeTCTBYIO
~ee pacrrpep;enenHe Hp;ep OTp;attH 3onoTa; 6/ ropH30HTanh
HaH ocb - pacrrpep;enenHe.}.97Au H 40 Ar rro epeMeHH rrpo

neTa. /l'elKllM pa6oTbI cn~kTPOMeTpa: HV • l 7, 5 KB, Bp
1
t = 

= 0,75 T.M., Pn-rerrTaHa=7 Topp, PSr-Au -300 OM.CM., 
frrp~n.•23,7 CM/. 

ponbHWH 3KCnepHMeHT npl-1 Tex me yc~OBHRX, H0.6e3 MHWeHH 1-13 Au. 
6wno 3aper1-1cTp1-1poeaHo a npeAnonaraeM011 06nacT1-1 RAep OTAa41-1 
3onoTa nHWb OAHO C06b1THe ,Ha HHTerpanbHblH nOTOK HOHOB aproHa 
2 ·1016 4acrnq. · 

Ecn1-1 CYMMapHy~ 1,1361-1paTenbHOCTb.oqeHHBaTb KaK OTHOWeHHe 3a-
per1-1cTp1-1poBaHHblX none3HblX co6b1Tl-111 NAu K HHTerpanbHOMY no-
TOKY HaneTa~~HX HOHOB N Ar• TO MOmHo YTBep)l(AaTb, 4TO paCCMOT
peHHaR c1-1cTeMa no3eonRei HaAemHo per1-1cTp1-1poeaTb TRmenb1e npo
AYKTw RAePHblX peaKqi-111 nOA · yrnoM 0° hp11 nOTC)Ke · HOHOB, npeBblWa~
~eM 3¢¢eKT B 1012- 10 13pa3. . 
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nony4eHHaR BblCOKaR H36HpaTenbHOCTb cneKTPOMeTpa no3BOnReT 
HaAeRTbCR Ha ero npHMeHeHHe B 3KcnepHMeHTax no perHCTpa4HH 
npOAYKTOB RAePHblX peaK4HH c TRmenblMH HOHaMH B WHPOKOH o6naCTH 
Mace RAeP, B TOM 4Hcne H TRmenbfX H30TOnOB TpaHcypaHOBblX H 
CBepXTRmenblX 3neMeHTOB. .QnR nOBblWeHHR 3(1J(!JeKTHBHOCTH perHCTpa-
4HH 3THX npOAYKTOB He06XOAHMO ysenH4HTb pa3Mepbl AeTeKTOPOB 
B (!JoKanbHOH nnocKOCTH aHanH3aTopa. 

B 3aKrn04eHHe aBTOPbl BblpamaroT 6.riarOAapHOCTb aKaAeMHKY AH 
CCCP r.H.<!>neposy H aKaAeMHKY AH YCCP O.<!>.HeMe4y 3a npeAOCTas
neHHyro B03MOmHOCTb nOCTaHOBKH pa60Tbl, npo(!Jeccopy ~.U.OraHeCR
Hy 3a noCTORHHOe BHHMaHHe K pa6oTe H none3Hble 3aMe4aHHR. As
TOpbl 6naroAaPRT Y.6ay~aH, .Q.Banb4ora, B.H.BaKaTosa, ~.B.ro<t>
MaHa, f>.Kyn4aKa, B.B.HocoKHHa, r.B.Py6neHKo H H.H.WTOHR 3a 
noMo~b Ha pa3HblX 3Tanax pa6oTbl, a TaKme cnym6y aKcnnyaTa4HH 
Y-300 3a o6ecne4eHHe HaAemHOH pa6oTbl yCKOpHTenR. 
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