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B HacTq.R~ee 8peM.R 3KcnepHMeHTanbHOMY HCcneA08aHH~ npo4ecca 
norno~eHHR nHOH08 aTOMHbiMH RAPaMH YAen.ReTc.R 3Ha4HTenbHOe 8HH
MaHHe. 'npeAMeToM HccneAo8aHH~ R8nReTCR KaK caM MexaHH3M norno~eHHR, TaK H xapaKTepHCTMKH o6pasy~~Hxc.R 8 peaK4HRX RAep. B 3Kc
nepHMeHTax no Ha6nKJAeHH~ 3MHCCHVI 4aCTH4, rAe nony4eHbl OCH08Hble 
C8eAeHH.R 0 AHHaMHKe np04ecca, AOCTaT04HO nOAP06Ho HCCileA08aHbl 
cneKTpW He~TpOH08. 3KCnepHMeHTailbHa.R HH~OpMa4HR 0 XapaKTepHCTH
KaX sap.RmeHHWX 4aCTH4 3Ha4HTe!lbHO 6eAHee. npaKTH4eCKH HeT 3KCne
pHMeHTa!lbHWX AaHHWX 0 cneKTpaX KOppenHp08aHHWX 4aCTH4, a TaKme 
nOAP06HO~ HH~OpMa4HH 8biCOKOro 3HepreTH4eCKOrO paspeweHH.R 0 8bi
COKOMMnYilbCHO~ 4aCTH HHKI1~3H8HWX CneKTp08. TaKa.R CMTYa4HR 8 
OCH08HOM 06b.RCH.ReTC.R MeTOAH4eCKMMH TPYAHOCT.RMH. 8 OTI1M4He OT H3-
MepeHH.R 3HeprMH He~Tp0H08, meCTKHe OrpaHH4eHH.R HaKilaAW8a~TC.R 
Ha TOil~HHY MHWeHH, a B C8.R3H C He06XOAHMOCTb~ perHCTPa4HH 4aCTH4 
C pa3IlM4HWMH Ma~CaMH H 3aP.RAaMH ycnomHeHW 3aAa4H HAeHTH~MKa4MH. 
npeACTa8JleHHbl~ 8 HaCTO.R~e~ pa6oTe cneKTPOMeTp n03BOil.ReT 8 3Ha-
4HTeilbHO~ CTeneHH npeOAOileTb yKa3aHHble TPYAHOCTH. 

KOHCTPYKUH~ cnEKTPOMETPA 

CxeMa cneKTpoMeTpa npeACTa8neHa Ha pHc. 1 . 0cH08HaR 4enb, KoTo
po~ cneAY~T npHH4Mnw nocTpoeHMR cneKTpoMeTpa, - nony4eHHe MaKcH
Manb~o~ nilOTHOCTH OCTaH080K 8 MHWeHM npH COXpaHeHMH 803MOmHOCTH 
HaAemHoro HCKn~4eHHR' ~oHa ,. a TaK»<e o6ecne4eHHe AOCTaT041:loe1 c8e
TOcHnw YCTaH08KH. 

Y8eilH4eHHe nnOTHOCTH ocTaH080K AocTH~aeTtR sa C4eT 8W6opa 
onTHMa!lbHOCi 3HeprH~ n~4Ka, nM9HOB ~ ~a~CHMailbHOrO nR~6n~t~meHHR 
3aMeAI1HTe!l.R K MHWeHH. HHTeHCH8HOCTb ny4Ka nH-Me30HHOrO KaHana 
Manwx 3HeprHA Ha C~HXP04MKI10TPOHe nH~~ AH ccc~~ 1~·vAe ycTaH08JleH 
cneKTPOMeTp, npeACTa8I1eHa Ha pHc.2. BHAHO, 4TO MaKCHMYM HHTeH
CH8HOCTH rr-~Me30H08 COOT8eTCT8yeT HMny!lbCY -250 M3B/c. TaK 
KaK 8CileACTBHe pOCTa ~IlYKTY~4HH npo6er08 A0Il.R nHOH08, OCTaHa8-
I1H8a~lJIHXCR 8 onpeAeileHHOM C!lOe 8elJieCT8a', yMeHbWaeTC.R C pOCTOM 
3HeprHH 4acTH4, MaKCHMYM 8 3a8HCHMOCTH OT KOilH4eCTDa' OCTaH080K 
s MHWeHH CA8HraeTCR 8 o6nacTb MeHbWHX 3Hepr~t~A. Ha pHc.2 nyHKTH-,. • -"pOM•··npeACTa8JleHa• paC4eTHaR •3'a8HC:H,.,OCTb KOilH4eCTB8 OCTBHODOK ·AilR 
KpeMHHe80H MHWeHH TOil~HHOH 440 MKM. BHAHO, 4TO C T04KH 3PeHH.R MaKCH,Mail~HOrO KOJllrt4eCTBa, OC.TaH080~ 8 TaKO~, MHW6HH OnTHMBilb.I-\I!!M, ,; ·~'" .R8!1ReTc.R HMnynbc -140 M3B/c. 
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Puc.l. CxeMa AByxnneqenoro rronynpoBO~HHKOBoro 
cneKTpoMeTpa. 

.... 

8 cneKTpOMeTpe 3BMeAilMTe!lb, COOT8eTCT8Y~~HH OnTHMBilbHOH 3HeprHH ny4Ka, YCT8H8BI111BaeTC.R Ha MHHHMB!lbHOM paCCTORHHH OT MHWeHH. 
B 3TOM CI1Y4ae BMeCTe C yeenH4eHHeM OCTaHOBOK B MHWeHH 803PaGTaeT 
~OH BTOpi14H~X 48CTI14 113 nOC!leAHHX CI10e8 3aMeAI1HTe!lR, H Heo6xo
AHMO npHHHMaTb cne4Hai1bH~e Mep~ AI1R ero noAa8neHHR. B ABHHOH 
KOHCTPYK4HH Ail.R 3TOH 4ei111 8 Ka4eCT8e noc!leAHHX CJ10e8 3aMeAI111-
Tei1R HCnOI1b3YIOTCR A8B MOHHTOpHbiX Si(Au) - nn.Q TO~HHOH ., 300 MKM 
/M.Ql, M.Q2/. AHa!ll-13 CHrHa!l08 C MOHMTOpHbiX AeTeKTOp08 n0380!1ReT 
OT6HpBTb nHOHbl C OCTaT04HbiM npo6eroM, COOT8eTCT8YIOUIHM TO!llJIHHe 
MHWeHH, H AOCTBT04HO HaAeM<HO 11CKI1104aTb ~OHOB~e C06~THR, COOT8eT
CT8YOlJIHe OCTBHOBKBM B 3aMeAI1HTene, a TaKM<e B C8MHX AeTeKTopax. 8 Ka4eCTBe MaTepHana 3aMeAilHTe!lR B cneKTPOMeTpe HCnOilb3YeTCR 
rpa~HT nnoTHOCTbiO 1,7 r/cM~.Hcnonb308aHHe rpa~HTa no cpa8HeHHIO, HanpHMep, C oprCTeK!lOM n0380!l.ReT nOBbiCHTb n!lOTHOCTb, OCTaHOBOK 
Ha 30%, 4TO 6blno npoaepeHo 3KcnepHMeHTanbHo. CneAyeT oTMeTHTb, 
4TO yeenH4eHHe nnOTHOCTH rpa~HTa .RB!l.ReTcR pe3epaoM K AOnonHHTenb-HOMY BbiHrpbiWY B K0IlH4eCTBe OCT8HOBOK. . 

TaK KaK H3-3a MHoroKpaTHoro pacce.RHHR 4aCTb nHoHoe nocne npoxo)I(AeHHR 38MeAI111Te!l.R M MOHHTOpHbiX nn.Q He nonaAaeT B MHWeHb, 
CylJieCT8yeT .~OH BTOpH4HbiX 48CTH4 OT 3aXBaTa nHOHOB B KOHCTPYK4H
OHHbiX .3neMeHTax cn~KT~?~-~~_P~....:,_f__1;4E;D,~~-~6RQ.TJ>- H3 ny4Ka nornolJiaiQ-, 
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PHc. 2 • lfHTeHCHBHoc Th. (N11 -) nyqKa 
nH-MesoHHoro KaHana Manb~ 3HeprHH 
CHHXpO~HKnOTpOHa ITHH~ AH cccpl1l 
H pac~eTHaH 3aBHCHMOCTh KOnH~eCT

Ba OCTaHOBOK (NOCT.) llHOHOB B MH

meHH TO.JimHHOH 440 MKM / tl 32 MM/. 

~~C1 MaTep~an - ~CT04H~K TaKoro ~a
Ha, Ha saAHeM ~naH4e cneKTpoMeTpa 
YCTaHOB!leH rny6oK~H TOHKOCTeHH~~ 
CTaKaH. 

HaV16onee 3~~eKTVIBHO 3aAa4a no
AasneHVIH ~oHa B AaHHo~ ycTaHOBKe 
pewaeTCH C nOMO~b~ VICnO!lb30BaHVIH 
TaK Ha3bJBaeMO~ 11lKVIB0~ 11 MVIWeHH -

Si(Au) -nn,n, . CVIrHan c KoToporo BK!l~4aeTcH s nor1-1Ky oy6opa peaK
I.IVIi1. CneKTpoMeTpV14ecKaH VIH~opMal\HH c 11 >KVIBOH 11 MVIJUeHVI no3BOnHeT 
pewaTb He TO!lbKO MeTOAH4eCKVIe BOnpoc~ - TaKVIe, KaK aHa!lV13 3$
~eKTVIBHOCTH OT6opa none3HbiX C06bJTVIH, BblnOnHeHHe a6con~THOH Hop
MVIPOBKH B~XOAOB 4aCTVII.\, HO VI nony4~Tb AOnO!lH~Te!lbH~e ~~3~4eCK~e 
AaHH~e 06 HCCneAyeM~X peaKI.\HHX, HanpHMep, 00 3Hepr~~ OCTaT04H~X 
HAep. 

CneKTPOMeTpVJ4eCK~e Te!leCKOnbl, KalKAbiH ~3 KOTOpbiX COCTO~T ~3 
OAHOro Si(Au) -nn,Q-~AeHT~~~KaTopa /111, 112/ TO!lutHHOH "'340 MKM 
~ ceM~ Si (Li) -nn,Q TO!lUj~HOH "'3 MM, ycTaHOB!leHbl B ABYX BaKYYMHbiX 
KaMepax. A~aMeTp 4YBCTB~Te!lbH~x o6nacTei1 AeTeKTopos - 32 MM~ 
3a VICK!l~4eH~eM MOH~TOPH~X, A~aMeTp KOTOp~X 24 MM. 3HepreT~4eCKOe 
paapeweH~e np~ TeMnepaType 21 OC no a -4aCTHI.\aM cocTaBnHeT A!lH 
Si(Au) -nn,n 30 K3B, AilH Si (Li) -nn,n 36 K3B; no 3neKTpoHaM 
BHyTpeHHeH KOHBepc~~ /3BK/ 207 Bi, COOTBeTCTBeHHO - 20 11 26 K3B. 
A~aMeTp onpaBOK Bcex nn.n - 50 MM' TO!lUI~Ha - 8 MM. AnH 3!leKTpV1-
4ecKdro BK!l~4eH~H Ha AeTeKTOpax YCTaHOB!leHW pa3~eMW T~na 1 ~EMQ 11 • 
OnpaBKVI nnA-MVIWeHeei cnei.IVIa!lbHMe, ~3rOTOB!leHw Vl3 A~Pa!l~M~H~H; 
aec onpasoK 7 r. 

Si(Au) -nn,n pa6oTa~T s pe>K11Me 1pacTHlKK11 o6eAHeHHOH o6nacTVI Ha 
"' nO!lHY~ TOnUj~Hy AeTeKTOpa VI He ~Me~T CyUjeCTBeHHWX He4yBCTB~Tenb-

HbiX - 11MepTBbJX11 o6nacTei1. Cnoi1, nepeKoMneHCVIposaHHbiH !lVITVIeM, 
TaK Ha3biBaeMbiH 11MepTBb!H 11 cnoei B Si(Li) -nn,Q, COCTaBnHeT 300 MKM. 
To4Hble V13MepeH~H TO!l~VIH AeTeKTopos ~ 11MepTBbiX11 cnoes Si (Li) 
nn,l:l npOBOAVIm1Cb c nOMOU\b~ paAVIOaKT~BHbiX VICT04H~KOB 106 Ru H 
207Bi no MeTO~VIKe 1 V13!10lKeHHOH B pa6oTe 12~ PesynbTaTW H3MepeHI1i1 
npeACTasneHw B Ta6n~1.1e. . 

C 1.1enb~ yMeHbWeH~H KOn~4eCTBa cneKTpOMeTpH4eCK11X KaHa!lOB 
wecTb nocneAHVIX Si(Li) -nn,n s Ka>KAOM H3 TenecKonos o6~eAHHeHbl 
no napaM - BK!l~4eHbl napannenbHo. noA6op AeTeKTopos s napw 11 Bbl-
6op pa6o4ero HanpH>KeH~H swnonHeHw J.13 ycnoBVIH paBeHcTsa KanH6posoK 
Ha 3BK 207 Bi C T04HOCTb~ He Xy>Ke 0,2%. 
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Ta6nHIJ;a 

s i (.t I ) - AO'I'OK!'OpH 

'I'O.QIIRa ' 'I'O.t.,.u I 
tf nn.l AllfU'I'"pa I HII'IJJIC'I'D-1 

\.MIDI) lj 1'e_..H9rD )' 
c.toa \.MIDI ! 

I ! 2910 !iOT29o! 5 
2 ! :niJO ± 10 1 :no ± 5 
:3 !:3250:!:10!260:!:5 
- ! 29:30 ! 10 ! 3()5 ! 5 
5 !2970:!:.101260:!:5 
6 ! 3350 :!: 10 ! 305 ! 5 
7 ! 3415 :!: 10 ! 295 ! 5 
8 ! 2505 :!: 10 ! 255 .!: 5 
9 ! 2815 :!: 10 ! 220 :!: 5 

10 I :3070 :!: 10 ! 325 :!: 5 
II ! :32110 :!: 10 ! 280 :!: 5 
12 I 3225 :!: 10 ! 285 :!: 5 
1:3 I 3265 .!: 10 I 360 :!: 5 
14 1 :m5 ± 10 1 210 ! 5 

.S j (Au) - )IG'I'OitTOpH 

HI ! 336 ! 5 
112 ! 342 ! 5 

N.II ! 31flf ! 5 
Ml2 ! 252 .!: 5 

M ! 4'10 ! 5 

KanV~opoBKa cneKTpoMeTpH4ecK~x Ka
Hanos AnH 3KcnepJ.1MeHTanbHWX H3Mepe
HVIA npoBOAVITCH c noMOIJib~ o6pa31.\0BbiX 
cneKTpOMeTpV14eCKJ.1~ a -VICT04HVIKOB 
/OCAH/ 226 Ra VI reHepaTopa T04HOH 
aMnnVITYAW· 0nVICaHJ.1e 3neKTpOH~KJ.1 ycTa
HOBKVI J.1 ee xapaKTepVICTVIK AaHO B 
pa6oTe 131 • 

TenecKonw nossonH~T VI3MepHTb Ha 
nonHoe nornouteHHe npoTOHbl c 3HeprHetl 
AO - 68 M3B, AeHTPOHbl -93 M3B, 
TpVITOHM -111 M3B. noporoBaH 3HeprVIH 
A!lH ~AeHT11~VIKa1.1~11 4aCTVII.I: npoTOHOB -
6,5 M3B, AeeiTpOHOB - 8,5 M3B, Tpl-1-
TOHOB - 1 0, 2 M3B, 3He - 23 M3B, 4He-
26 M3B. CseToc11na TenecKonoe' cocTaa
nneT 0,14 cp AilH 4acTJ.11.1 c noporbsoei 
3HeprV~eC1 11 0,04 cp. Ann MaKCHManbHOH 
np~--1 J.13MepeHHRX Ha nonHoe nornouteHI1e. 

CneKTpoMeTp HMeeT B03MO>KHOCTb 
~CTHpOBKI1 Ha ny4Ke J.1 paOOTaeT B 
!111HJ.1~ c 3BM CM-3. 

METOAHKA OnPEAEnEHHR KOnH4ECTBA OCTAHOBOK 
nHOHOB B MHUJEHH 

npHHI.\11n OT6opa ni10HOB An~ OCTaHOBOK B MHWeHH Hnn~CTpHpyeTCR 
pHc.3. CnnowH~MH KpHBWMH noKa3aHw cpegHHe 3HepreTH4eCK11e noTe
PH B MOHHTOPH~X nn,Q B 3aBI1Cl-1MOCTH OT npo6era nHOHOB, Ha4HHaR 
C T04KH BXOAa B nepB~H nn,Q. CnnowH~e BepTHKa!lbH~e n11HJ.1H COOTBeT
CTBY~T TO!liJIHHaM nepBOrO H BTOporo nn,Q H MHWeHH. nyHKTVIPHaH nH
HVIR noKa3~BaeT ysenH4eHHY~ 3~eKTHBHy~ TOn~HHY MI1WeHH npH noeo
POTe Ha 45°. 

.QnR OTfipaKOBKH OCTaHOBOK nHOHOB BO BTOPOM nn,Q HCnOnb3YeTCH 
orpaHH4eHHe Ha MaKCHMa!lbHO B03MO>KH~e·3HeprOB~AeneHHR B nepBOM 
nn.n- ycTaHOBKa sepxH~ro nopora 141. AnR OT6paKOBKH nHOHOB,npone
Ta~~11X MHWeHb HaCKB03b, HCnOnb3YeTCR orpaHH4eHHe Ha MHHHManbHO 
B03MO>KH~~3HeproB~AeneHHR BO BTOPOM nn,Q- yCTaHOBKa HJ.1>KHero 
nopora. 06a nn,n· BK!l~4eH~ Ha COBnaAeHHe. BHAHO, 4TO OAHOBpeMeH
HaH ycTaHOBKa sepxHero H HH>KHero noporos nossonHeT B~Ae!lVITb 

nHOH~, COOTBeTCTBY~IJIHe OCTaHOBKaM B MHWeHI1. P11c.3 AeMOHCTpHpyeT 
eo3MO>KHOCTH TaKoei MeTOAI1KH Ka4eCTBeHHO .. BcneACTBHe ~nyKTYal\HH 
noTepb 3HeprHH 11 MHoroKpaTHoro pacceHHHH, a TaK>Ke 3HepreTH4ec
Koro paspeweHl-1R 3neKTPOHHOH annapaTypbl, AaHHaR MeTOAVI~a o6naAaeT 
3~eKTHBHOCTb~, OT!li14HOH OT 100%. 
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PHc.3. 3aBHCHMOCTb 3Hep
reTH~ecKHX ITOTepb B rrep
BOM (flE 1) H BTOpOM 
(flE 2 ) MOHHTOpHbiX /p;e
TeKTOpax OT OCTaTO~HOrO 

E (1) -rrpo5era ITHOHOB. max 
sHaqeHHe BepxHero rrpo5era 
""H Mnt E(2~ - sHaqe-,...... 1-1 ' mm 
HHe HH~Hero rropora p;nH 
M)12. 

3KcnepHMBHTanbHO 3$¢eKTHBHOCTb pa60TW MOHHTOpHO~ CHCTeMW 
HccneAosanacb c noMO~b~ 1 ~HB0~ 11 MHWeHH. YcTaHoeKa noporos ocy
~ecTBmHlacb no fibtCTpb!M HecneKTpOMeTpH4eCKHM KaHanaM 3neKTpOHt-!KH 
aHanoroswM cnoco6oM. Ha pt-~c.4,5 npeACTasneHw cneKTpw 3Aeprosw
AeneHt-~i1 BO BTOpOM MOHI-ITOPHOM nn,U M 11 lKt-!BOa:1.~' Mt-~WeHt-~ ANI Tpex 3Ha-
4eHM~ Ht-!lKHero nopora Ha MOHI-ITOpHOM AeTeKTOpe /~eHa KaHanos 
B KalKAOM t-13 cneKTpOB Ha pt-~c.4-7 ~20 K38/. C ysent-~4eHMeM Ht-!lKHero 
nopora Ha BTOPOM nn,U nDAaBnfleTC.R nt-~K B cneKTpe C 11lKt-~B0~ 11 MMWeHM, 
COOTBeTCTBY~~Mi1 nMOHaM, nponeTa~~t-!M Mt-~WeHb HaCKB03b. ¢opMa npa
BO~ 4aCTt-1 CneKTpa C Mt-~WeHM npM 3TOM He t-!3MeHfleTC.R, 

,Uanee, B 3Ha4HTenbHOM MHTepsane ysent-~4eHMe nopora npaKTM4ecKt-~ 
He Bnt-~.ReT Ha ¢opMy BCero cneKTpa, 4TO COOTBeTCTByeT OTCYTCTBM~ 
BKnaAa OT nponeTHWX nt-~OHOB. 8 3TOM t-IHTepsane KOJlt-~4eCTBO 3aperM
CTpt-~poBaHHWX TeneCKOnaMM BTOPI-14HWX 4aCTM4 npaKTt-~4eCKt-1 nponop-
41-lOHanbHO' C4eTy 11MOHHTOpHaH Ct-ICTeMa - Mt-~WeHb 11 , 4TO TaK>Ke yKa3bl
saeT Ha OTCYTCTBt-~e nponeTa. 

BwnonHMB HOpMt-~pOBKY cneKTpOB C Mt-~WeHM no npaso~ 4aCTM, KOTO
pa.R COXpaH.ReT $OpMy B WMPOKOM MHTepsane t-13MeHeHt-~fl noporoe, MO>K
HO onpeAenHTb BKJlaA OT nponeTa nt-~OHOB M 3$$eKTt-!BHOCTb OT6opa 
OCTaHOBOK. 

TaK, An.R E rrop.=O, 6 M3B /pt-~c. 4a, Sa/ AOnfl nponeTHbiX nMoHos 4epe3 
Mt-~WeHb COCTaBJlfleT ~35% npt-~ 3$$eKTI-IBHOCTI-1 OT6opa -100%, Ail.R E p= 

=0,8 M3B /pt-~c.46, 56/AOil.R nponeTa ~16% npt-~ 3¢$eKTt-~BHOCTHrro • 
- 96% H Ailfl Euop.=1, 1 M3B /pMc.4s, 5s/ cooTseTcTBeHHo -0% M 

76%. 
TaKt-~M o6pa3oM, AaHHa.R MeTOAMKa nosson.ReT t-~cKn~4aTb nponeT 

nMOHOB 4epe3 AOCTaT04HO TOHKY~ MMWeHb, CoxpaHflfl npt-~eMJleMO~ senM-
41-lHY 3$$eKT11BHOCTM OT6opa none3Hb1X C06btTMi1, nt-~60, AOnycKa.R on
peAeJleHHY~ A0J1~ nponeTa, nOBbiCt-!Tb 3$$eKTMBHOCTb OT6opa M npM 
onpeAeneHMM BbiXOAOB BTOpM4HbiX 4aCTM~ BBeCTH COOTBeTCTBy~~y~ 
nonpasKy. 

803MOlKHOCTb OT6paKOBKM OCTaHOBOK BO BTOPOM MOHMTOpHOM nn,U 
C nOMO~b~ orpaHM4eHt-~.R Ha MaKCHMaJlbHble 3HeprOBbtAeJleHt-~.R B nepBOM 
AeMoHcTpt-~pyeTc.R Ha pHc.6,7,rAe npeAcTasneHw cneKTPW 3HeproewAe
neHM~ B MOHt-!TOPHWX AeTeKTOpax Ail.R Tpex 3Ha4eHHA nopora CBepxy 
Ha nepBOM nn,U. ' 

6 

KOI1H4eCTBO OCTaHOBOK BO BTOpOM MOHHTOPHOM AeTeKTOpe nponop
~MOHaJlbHO npaeoA 4aCTI1 cneKTpa /pMc.7/, KOTOpa.R COOTBeTCTBYeT 
3HepiM.RM BWWe MaKCt-~MaJlbHOA Ail.R nMoHa C npo6eroM, paBHWM TOJl~HHe 

AeTeKTopa /Nk=175/. TaK >Ke KaK M Ail.R Mt-~WeHt-~, 3Ta 4aCTb cneKTpa 
onpeAen.Refc.R cyMMapHwM 3HeproBWAeneHt-~eM 3ap.R>KeHHWX 4aCTH~ np11 
norno~eHHM nMOHa, a HMeHHO, 3Heprt-~eA BXOAHOIO nt-~o~a, 3HeprOBW~ 

AeneHHeM BTOpt-~4HWX 4aCTM~ M .RApa OTAa4M. 

N,IrJ. "·'" 
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PHc. 4. CneKTPbi ::meproBbtp;ene
HHH BO BTOpOM MOHHTOPHOM p;e
TeKTOpe /M)12/ ,!VIH TpeX 3Ha
t.JeHHH HHJKHero rropora E~?n 
a/ -0,6 M3B, 5/ -0,8 M3B, 
B/ -1,1 M3B. 

PHc. 5. CrreKTpbi 3HeproBbtp;eneHHH 
B MHIIleHH /M/, COOTBeTCTBYIOmHe 
noporaM Ha BTOpOM MOHHTOpHOM 
p;eTeKTope /M)12/, yKasaHHb~ 
Ha puc.4. 

H3 npeACTaBJleHHWX pe3yJlbTaTOB BHAHO, 4TO KOJ1H4eCTBO OCTaHOBOK 
BO BTOpOM MOHHTOpHOM AeTeKTOpe yMeHbWaeTC.R npM CHt-~lKeHHH nopora 
CBepxy Ha nepBOM nn,U. npH nOAaBileHMH OCTaHOBOK BO BTOpOM nn,U 
B 4 pasa fEnop~1 ,6 M38, pHc.66, 76/ KOJ1H4eCTBO OT6HpaeMwX oc
TaHOBOK B MMWeHH CHH>KaeTC.R JlHWb Ha 8%, a npH noAaBJleHHH B 13 pa3 
/Enop.=1 ,3 M36, pt-~c.6s, 7s/ - Ha 23%. T.e., KaK 't-~ B cny4ae pa-
6oTw C HHlKHHM noporoM Ha BTOpOM nn,U, AJl.R 11CKJ1~4eHH.R nponeTa 
4epe3 MMWeHb MMeeTC.R B03MOlKHOCTb COXpaHHTb npHeMJleMOA 3$$eKTHB
HOCTb OT6opa none3HWX C06biTHA npH Cy~eCTBeHHOM nOAaBneHHH $OHa 
OT OCTaHOBOK BO BTOPOM MOHHTOPHOM nn,U. 

KaK BMAHO H3 npeACTasneHHWX swwe pacnpeAeneHMA, cneKTpw 
3HeprOBWAeJleHMA B MOHHTOpHWX AeTeKTOpax Ail.R OCTaHOBHBWMXC.R rr 
Me30HOB 3Ha4HTenbHO wt-~pe nponeTHwx. TaKa.R cne~H$HKa cneKTpoe 
3HeprOBb1AeJ1eHM.R B TOHKMX KpeMHHeBbiX nn,U npH OCTaHOBKaX B HHX 
rr--Me3oHos AaeT AOnonHHTeJlbHY~ so3MOlKHOCTb noAaeneHH.R $oHa c 
noMO~b~ ycTaHOBKH BepXHHX nopOIOB. npt-~4eM peaJ1H3a~H.R HMeHHO 
3TOA B03MOlKHOCTI1 He yMeHbWaeT 3¢$eKTHBHOCTH OT60pa none3HbiX 
co6wTHA. HanpHMep, ycTaHOBMB sepXHHA nopor Ha BTOPOM nn.u no 
MaKCHManbHOMY 3HeproebtAeneHH~ An.R nt-~oHa /pt-~c. 7 I, Mbl nony4aeM 
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Pnc. 6. CrreKTpbi ::meproBbi,IJ;e.JieHHH 
B IIepBOM 1>10HHTOpHOM p;eTeKTOpe 
/MUI/ ,!l;nR Tpex 3HaqeHHH Bepx
Hero· ·nopora E~~x: a/ -2,5 M3B, 
6/ -1,6 M3B, B/ -1,3 M3B, 

)\l 
JliO 

AOnonHHTenbHoe noAaBneHHe $oHa 
OT OCTaHOBOK B 3TOM Ae1eKTOpe 
B -7 paa. AHanorH4HO AeHCTByeT 
1-1 BepXHHH nopor Ha nepBOM MOHH
TOPHOM nn,[l, OAHOBpeMeHHO noAaB-
11~~ OCTaHOBKH B 060HX AeTe~TO-
pax. 

TaKHM o6pa30M, c noMOIJ1biO Bbl6opa sepxHHX 1-1 HH>KHHX noporos 
Ha MOHHTOpHbiX AeTeKTOpax cneKTPOMeTpa MOlKHO HCKJ1104HTb <!>OH OT 
OCTaHOBOK nHO~OB B CaMHX MOHHTOpH~X AeTeKTOpax, a TaK>Ke nponeT 
4epe3 MHWeHb. 

A9nonHHTenbHOH npH4HHOH ow1-16oK B a6coniOTHOH HOPMHPOBKe pe
aynbTaTOB MO>KeT CllYlKHTb npHMeCb BTOpH4H~X 4aCTH~, npOXOA~Il1HX 

4epe3 MOHHTOpH~e AeTeKTOp~ /oco6eHHO All~ AaHHOH KOHCTPYK~HH 
cneKTpOMeTpa, KOrAa 3aMeAI1HTeJlb npH6JlH>KeH K MHWeHH/. 0AHaKO 
B cny4ae pa6oT~ C AOCTaT04HO TOHKOH MHWeHbiO OAHOBpeMeHHa~ ycTa
HOBKa BepXHHX 1-1 HHlKHHX 3HepreTH4eCKHX noporoB HCKJ1104aeT H TaKHe 
4aCTH~bl C 3<!>¢leKTHBHOCTbiO, 6nH3KOH K 1 00%. 

npH onpeAeneHHH B~XOAOB BTOPH4H~X 4aCTH4 All~ APYrHX MHWeHeH 
AaHHble 0 KOJlH4eCTBe OCTaHOBOK TT- -Me30HOB 1-1 xapaKTepHCTHKaX 
¢loHa All~ Bbi6paHHbiX noporoB, nony4eHHble C HCnOJlb30BaHHeM 11>KHBOH 11 

MHWeHH, MoryT CllY>KHTb B Ka4eCTBe a6COJ110THOH npHB~3KH. 

METOAHKA H3MEPEHHR 3HEPrHH H HAEHTHctlHKAUHH 4ACTHU 

3HeprH~ BTOpi-14HbiX 4aCTH4, aaperHCTpHpOBaHHbiX TenecKonaMH, onpe
Aen~eTC~ ABYM~ cnoco6aMI-1. An~ 4acTI-14, npo6er KoTopbiX YKJlaAbiBaeT_c~ 

B AeTeKTHPYIOIJ1eM o6beMe TenecKonos /cny4aA - "nonHoe norno1J1e
HHe11/, - MeTOAOM cyMMHPOBaHH~ noTepb 3HeprHH B AeTeKTopax. An~ 
4aCTH~ 6onee BbiCOKOH 3HeprHH /cny4aH - "~;~anponeT"/ s Ha4ane t no-

8 

noMOIJ1b10 onpeAeneHH~ aasH
CHMOCTH cpeAHero c6poca 
3HeprHH OT 3HeprHH 

Pnc. 7. CneKTpbi :3Hepro~bl
p;eneHHH BO BTOpOM MOHH-

1 TOpHOM p;e~eKTope iMU2/ ,. 
iyOOTBeTCTByro~e noporaM 
1 Ha nepBOM.MOHHTOPHOM p;e-
TeKTOpe /M,[II I , yKaaa~·HbiM 
H-~ PHC.6. 

1 

4J'f! , . 
I 

'' 

l 

4aCTH4bl onpeAenReTCR 3HeprH~ Ha BXOAe B nocneAHHH AeTeKTOp Tene
CKona. Aanee nepeXOA K Ha4anbHOH 3HeprHH oCy1J1eCTBnReTc~ TaKme c 
noMOIJ1biO cyMMMposaHH~ noTepb B npeA~AY~Mx AeTeKTopax/5/, TaKa~ 
np04eAypa HCnOJlb3yeTC~ 1-1 All~ 4aCTH4, OCTaHaBJlHBaiOll\HXC~ 8 11MepT
BOM11 cnoe. 

\ 

Y>Ke Ha AaHHOM 3Tane - onpeAeneHHR aHeprMH - Hy>KHa HAeHTM-
¢lHKa4H~ 4aCTH4bl. B cny4ae "nonHero norno111eHH~" oHa Heo6xoAHMa 
All~ BBeAeHH~ nonpaBOK Ha noTepi-1 3HeprHJ.1 B 11MePTBbiX11 CJlO~X 

Si(Li) - nn,[l. B cny4ae 11 HanponeT 11
' AOnOnHMTeJlbHO Heo6XOAHM Bbl-

6op 3aBHCJ.1MOCTH c6poca 3HeprHH OT 3HeprHH KOHKpeTHOH 4aCTH4~· 
Bonpoc HAeHTMctlMKa4HH 4aCTH~ H, cneAOBaTenbHO, onpeAeneHJ.1~ 

3Hepri-1H, a TaK>Ke BOnpoc~ OT6paKOBKJ.1 C06~THH C HapyweHJ.1eM J.10HJ.1-
3a4J.10HHOH 3aBHCHMOCTH c6pOCOB 3HeprHH BCnep;CTBHe B~XOAa 4aCTH4 
1-13 AeTeKTHPY101J1ero 06beMa, KpaeBbiX 3¢l<!>eKTOB 11 ~AepHbiX peaK411H 
peWaiOTC~ C nOM01J1biO Kpi1TepH~ )( 2 • 

M~ 11cnonbayeM KPI1Tepi1H c ¢lYHK4110HanoM cnep;yiOll\ero BI1Aa16/: 

2 n L'lR I exp -· L'lR I 2 ' 
)( = ~ ( ) 

n 1"' 1 a (1'1~ ) ' 
- exQ 

rp;e i'1R1- TOI1ll\11Ha i -ro lin,[\, t'lRiexp - TOI11J111Ha i -ro nn,[l, on-
peAen~eMa~ no 113MepeHI1~M c6pocoe 3Heprl11-1 p;n~ KOHKpeTHOH rHno-
Te3~ 0 COpTe 4aCT114~, a(t'lRiexp ) - COOTBeTCTBYIOIJ1a~ OWI16Ka J.13Me-
peHJ.1H, n+ 1- KOI1H4eCTBO AeTeKTOpOB, B KOTOp~X aaperJ.1CTPI1POBaH~ 
3HepreTM4eCKHe c6poc~. 

An~ cny4ae ''nonHero 

n+1 
L'lR 1 exp = Rt ( ~ L'lE j 

1 

nor noll\eHM~'' 

n-1- 1 
) -· R i + 1 ( ~ L'lE J. ) ' 

i+ 1 

rp;e ,aE j - 3aperJ.1CTPI-1POBa.HHbiH c6poc 3Heprl11'1 B j -oM nn,[l C y4eTOM 
nonpaBKH Ha noTep1-1 B "MepTBOM11 cnoe, R

1
- cpeAH11H npo6er 4aCTH-

4~, Ha4J.1Ha~ C T04KM BXOAa B i -A AeTeKTOp. 
,[\11cnepcH10 eenH411Hbl L'lR 1 exp aanHweM B B11Ae 

a 2 (L'lR ) = a .2 + a. 2 + a~ , 
I iexp Istr lres · lg 

2 ' 6 . rAe a 1 str - A1-1Cnepcl1~ npo era, HaKonneHHa~. np~-1 npoxo>KAeHI-111 
4~CTM4e~ i -ro AeTeKTOpa 3a C4eT ¢li1YKTya41111 noTepb 3HeprHI1, 
a~ res - Al-1cnepcl-1~, B03HMKaiOll\a~ sc.neACTB,11e. K

1

0He4Horo 3HepreTH-
4eCKoro paapeweHI-1~, af - AHCnepCM~ npo6era, CB~3aHHa~ C OTKno-

g u . 

HeHJ.1eM ¢lOPMbl AeTeKTOPOB OT J.1p;eanbHOI1, T04HOCTbiO B onpeAeneHI-111 
TOI11J111H 'AeTeKTOpO.B 11 yr JlOBbiM pa36pOCOM ~3Mep~eMbiX 4aCTI1~. . . . . 

CooTBeTCTBeHHO MMeeM: 

a 2 ==a2 (R )-a 2 (R ), 
I s tr B tr i B tr I+ 1 

rAe aitr (R)- AJ.1cnepc11~ npo6er,a 4aC..TI-1~bl; 
n+l 

dR( ~ L'lEJ) 2 
I ·a (L'lE )] +· 

dE res i 
a :I-

I res 
~ [ 

·9 
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n+ 1 
dR( 2 L'.E j) 

+ [(--~-
dE 

n+1 
dR ( 2 L'.E j ) n + 1 2 

i + 1 ) u - ( 2 L'.E . )} 
res 1 + 1 J 

dE 

rAe u:tt (AE!) - A~CnepC~H, COOTBeTCTBY~~aH 3HepreT~4eCKOMy pa3-
n+1 n+1 

peweH~~ i -ro AeTeKTopa, u 2e ( 2 L'.E J. ) "" 2 ur;s (L'.E J. ) 
rs !+1 !+1 

A~Cnepc~H COOTBeTCTBY~~aH CYMMapHOMY 3HepreT~4eCKOMY pa3peWeH~~ 
(n - i) AeTeKTopos . 

,[lnH cny4aH "HanponeT" s np~BeAeHHbiX <)JopMynax L'.E n+ 1 3aMeHHeTc.R 
Ha En+ f 3Hepr~~ 4aCT~I..Ibl Ha BXOAe B nocneAH~~ nn,[l. 

,[laHH~~ <)JyHKI..I~OHan X2 <)J~3~4eCK~ COOTBeTCTBYeT nposepKe ~3Me
peH~i1 no Ha6opy ~3BeCTnHbiX TOn~~H nn.a. Kon~4eCTBO AeTeKTOPOB' 
KOTOpble 4aCT~I..Ia npowna HaCKB03b, COOTBeTCTByeT KOn~4eCTBY CTe
neHei1 cso6oA~ <)JyHKI..I~OHana. 

Pe3ynbTaT~ ~3MepeH~i1 nposep.R~TC.R no cneAY~~~M r~noTe3aM: An.R 
copTa 4acT~I..I - p, d, t , 3 He, 4 He, 6 He, a AnH npo6era -
"nonHoe norno~eH~e'', "Hanpone'r" ~ ocTaHOBKa s 1 'MepTBOM 11 cnoe. 

Ha p~c.8 npeAcTasneHo ABYMepHoe pacnpeAeneH~e 3HepreT~4ecK~x 
c6pocos B AeTeKTOpe-~AeHT~<)J~KaTope ~ nepBOM Si (Li) - nn.a An.R 
BTOP~4H~x 4acT~I..I, 3aper~cTp~posaHH~x ABYM.R AeTeKTopaM~ np~ norno
~eH~~ rr- -Me3oHos HAPaM~ KpeMH~H s ''>K~Bo~'' M~weH~. Xopowo npo
HBnH~TCH seTs~ 4acT~I..I, Ha4~HaH c npoTOHOB AD 4He. Ha p~c. 9 npeA
cTasneH~ Te >Ke AaHH~e nocne npo4eAYP~ npoxo>KAeH~H ~3MepeH~~ 
no Kp~Tep~~ x2 Am'l r~noTe3bl ocTaHOBK~ s nepsoM Si(Li) -nn.£l. B~A
Ho, KaK OT6paKOB~Ba~TCH <)JOHOB~e C06~T~H, a TaK>Ke C06~T~H, 
COOTBeTCTBY~~~e BeTBI-1 AnH 4aCT~I..I, npOWeAW~X Si (Li) -nn,[l HaCKB03b. 

CpasHeH~e 3Kcnep~MeHTanbH~x 1-1 TeopeT~4ecK~x x: -pacnpeAene-

H~A ~ nap4~anbH~X HOPM~POBaHH~X OTKnOHeHI-1~ X = 
j 

AR! uo - AR! An.R 
u(L'.R! exp) 

npoTOHOB pa3n~4HO~ 3Hepr~H npeACTasneHo Ha pHc. 10. PacnpeAeneHI-1.R 
3KCnepHMeHTanbH~X HOPMHPOBaHH~X OTKnOHeHI-1~ 6ni-13KI-1 K TeopeTH-
4eCKI-1M pacnpeAeneH~.RM raycca 1-1 He HMe~T CHCTeMaTI-14eCKI-1X CABI-1rOB 1 

a x2- pacnpeAeneHH.R HMe~T YADBneTBDPI-1TenbHOe cornac1-1e c Tee-
n " peTH4eCKHMI-1 no KpHTepl-1~ nl-1pCOHa. nony4eHHbiH pe3ynbTaT AeMOHCTpl-1-

pyeT KOppeKTHOCTb anropHTMOB o6pa60TKH 1 a TaK>Ke OTCYTCTBI-1e CI-1-
CTeMaTH4eCKI-1X CABI-1rOB B 3HepreTH4eCKOi1 Kanl-16pOBKe cneKTpOMeTpa 
1-1 onpeAeneHI-11-1 reoMeTpH4eCKHX napaMeTpOB nn,[l. 

B cneKTP~. nony4aeM~e nocne o6pa6oTKH H3MepeHHA, BBOA.RTC.R no
npasKH Ha cseTocHny TenecKonos w s~6~saHHe 4aCTHI..I scneACTBHe 
.RAePHbiX peaKI..IH~ B AeTeKTHPY~~eM o6"beMe .'71, npw aHanH3e HH3K03Hep
rH4HOi1 4aCTHI..I~ cneKTPOB Hed6XOAHMO TaK>Ke BBeAeHHe nonpaBOK, 
CBR3aHHbiX C TOn~HHOi1 MHWeHH /8, 91, ,[lon.R none3HbiX COtsbiTHi1, OT6'pa
KOBaHH~X BCneACTBHe orpaHH4eHH.R Ha senH4HHYX 2 ,Y4HT~BaeTCH npH 
BblnOnHeHHH a6con~THOi1 HOPMHPOBKH BbiXOAOB 4aCTHI..I. 
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Puc.8. ABYMepHoe pacrrpegene
HHe 3HeprOBb~eneHHll B geTeKTO
pe - HgeHTH¢HKaTope H rrepBOM 
Si (Li) -mm gnH sTopu<rHbix <rac
THu;. 
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Puc.9. ,[IByMepHoe pacrrpegene
HHe, COOTBeT~TByiD~ee puc.8, 
rrocne ITPOXOlK,!J;eHHH COObiTHll 
rro KPHTepHID X 2 gnH rHIIOTe3bi 
ocTaHOBKH B rrepBOM Si (Li) 
IIII.U TenecKorra. 

CneAyeT OTMeTHTb, 4TO AOCTHrHyToe cornacHe TeopeTH4eCK~X 
H 3Kcnep~MeHTanbH~X x 2 -pacnpeAeneH~i1 AnH 4aCT~I..I B WHpOKOM 
~HT~psane 3Heprw~ o6ycnosneHo l-1cnonb30BaHHeM MHorocnoAHoA 
CTPYKTYPbl cneKTpoMeTpl-14ecKt-~x TenecKonos, KOTopa.R no3son.ReT Ha
Ae>KHO t-~AeHTt-~<!JHI..IHPOBaTb 4aCTt-~l..lbl. Ecnt-~ ynpocTHTb cTpyKTypy, 
Hanpt-~Mep, ~cnonb30BaTb TenecKon· 1-13 ABYX AeTeKTopos: AeTeKTopa
HAeHrt-~<)JHKaTopa 1-1 OAHOro AeTeKTopa nonHoro norno~eHH.R, To, Ha-
4t-~HaH C onpeAeneHH~X 3Heprt-~i1, B03MO>KHOCTb HAeHTH<)Jt-~Kai..IHI-1 6yAeT 
oTcyTcTsosaTb. TaKaH CHTYai..IHH AeMoHcTpt-~pyeTc.R Ha pt-~c.ll, rAe 
npeACTasneHo AByMepHoe pacnpeAeneHt-~e An.R 3HeproB~AeneHt-~A s 
HAeHTH<)Jt-~KaTope 1-1 nonHoA 3Heprt-~H 4aCTHI..I. Xopowo BHAHO cnt-~.RHHe 

BeTBei1 OAH03ap.RAHbiX 4aCTHI..I B o6naCTH ADCTaT04HO BbiCOKHX 3Hep
rt-~i1. EcTeCTBeHH0 1 4TO B 3TOM cny4ae BMeCTe C OTCYTCTBHeM 803-
MO>KHOCTH HAeHTH<)JHKai..IHI-1 HeT H B03MO>KHOCTI-1 KOHTpOn.R H3MepeHt-~i1, 

Aame An.R 4aCTH1..1 DAHoro 3apaHee Bbt6paHHoro copra. 

~ 
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PHc.ll. llayMepHoe pacrrpep;eneHHe 
p;nH 3HBpi'OBb~eJ1BUHH B H,ll;BHTH$H- • 
KaTOpe H llOilHOH 3HBpi'HH tlaCTHIJ;. 

3AKni04EHHE 

8b1ABI1HM OCHOBHbiB OC06BHHOCTH C03AaHHO.:i YCTaHOBKH, a TaKlKB 
paccMOTPHM B03MO>KHOCTH YilY4WeHHR ee napaMeTpoe. 

8 OTI1H4He OT H3BBCTH~X HaM cneKTPOMeTpOB, npeAHa3Ha4eHH~X 
AilR aHailOrH4H~X ~ene.:i 110· 13{ C03AaHHa.R yCTaHOBKa RBil.ReTCR non
HOCTbiO nonynpOBOAHHKOBbiM npH60pOM. nonynpOBOAHHKOB~e AeTeKTOP~ 

B AaHHOM cneKTPOMeTpe HCnOJlb3YIOTCR He TOilbKO AilR perHCTpa~HH 

BTOpH4H~X 4aCTH~, HO H B MOHHTOpHOH 4aCTH, rAe 06~4HO ynoTpe6-
Il.RIOTCR C~HHTHilil.RTOpbl, a TaK>Ke B Ka4eC TBB 11lKHBOH 11 MHWeHH. 
TaKoe MeTOAH4ecKoe peweHHe noaeon.ReT npHene4b aMnilHTYAH~A aHailH3 
AilR HCCilBAOBaHHR COCTaBa ny4Ka, a TaKlKe nOilY4HTb AOnOilHHTeilbHYIO 
HH$OpMa~HIO 06 3HeprOB~ABileHHH B MHWBHH, KOTOpOe CBR3aHO C 3HBp
rHe.:i BTOPH4H~X 4aCTH~, B T.4. OCTaT04H~X RABP. $aKTH4eCKH Hc
nOilb30BaHHe 11 lKHBOH 11 MHWBHH no3BOJl.ReT B~nOJlH.RTb KOppeJl.R~HOHH~.:i 
aHailH3 Aa>Ke a TOM cny4ae, KOrAa TenecKonaMH aaperHcTpHpoeaHa 
TOilbKO OAHa 4aCTH~a. 

Kp~Me npeHMy~ecTe, ceRaaHH~x.c nony4eHHeM $H3H4ecKoA HH
$op~a~HH, HCnOilb30BaHHe B Ka4eCTBe AeTeKTHPYIO~HX 3IleMeHTOB 
TOilbKO nnA n03BOilRBT Ka4eCTBeHHO ynpOCTHTb KOHCTpyKTOPCKOe 
peweHHe YCTaHOBKH H yHH$H~HpOBaTb 3IleKTpOHHYIO annapaTypy. 
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CneAYBT TBKlKB OTMBTHTb HCnOilb30BaHHB MHOrOCilOHHOH CTpyKTYPbl 
a cneKTPOMeTpH4eCKHX TenecKonax. Aeno a TOM, 4TO a 11106oM Teep
AOTCilbHOM ACTeKTOpe B03MOlKHOCTH YBCilH4CHHR HHTCpBana H3Me
p.ReM~X 3HCprHH orpaHH4eH~ pOCTOM sepo.RTHOCTH RACPHOro B3aHMO-, 
ACHCTBHR, HCKa>KaiO~ero cneKTPOMeTpH4eCKYIO IlHHHIO. B 3TOM cny4ae 

., YBCilH4CHHC H3Mep.ReMOrO HHTepeana 3HeprHH C noMO~biO Hapa~HBaHHR 
KOilH4eCTBa AeTCKTOpOB, a He C nOMO~biO HCnOilb30BaHHR AeTeKTOpa 
60JlbWHX pa3Mepoe, RBil.RCTCR HeTpHBHaJlbHbiM peweHHeM, T. K. 
HMeHHO MHOrdCilOHHa.R CTpyKTypa n03BOil.RCT OT6paKOB~BaTb C06~THR 
C RACPHbiMH peaK~HRMH H COXpaH.RTb B03MOlKHOCTb cneKTPOMeTpHH • 

YilY4WCHHe napaMeTpoe ycTaHOBKH a nepey10 04CPCAb ce.RsaHo 
C 3HepreTH4eCKHM paspeweHHeM, KOTOpoe, B OCHOBHOM, OnpCACil.ReT
CR cpaBHHTBilb HO 60ilbWHMH TOil~HHaMH 11MepTBbiX11 CilOCB Si (Li) -nnA. 
BenH4HHa pa3peweHHR npH6nH3HTeilbHO nponop~HoHailbHa cyMMe MepT
BbiX cnoee, KOTopble npoXOAHT 4aCTH~a .. AnA MaKCHManbHbiX aHeprHA 
4aCTH~, H3Mep.ReMbiX Ha nOilHOe nor IlO~eHHe, paC4BTHOe paapeweHHe 
TeneCKOnOB COCTaBJl.ReT -0,4 MaB. CoeepweHCTBOBaHHe TeXHOJlOrHH 
HsroToeneHHR Si (Li )-nnA c ~enbiO yMeHbweHHR Ton~HHbl "MepTeoro" 
CilOR n03BOilHT npH6JlH3HTb pa3peweHHC TeJleCKOnOB K CYMMapHOMY 
paapeweHHIO nnA. 

HeonpeAeneHHOCTb B 3HeprHH, KOTOPYIO BTOPH4H~e 4aCTH~~ TBPRIOT 
npH BbiXOAB H3 MHWCHH, MOlKHO YMCHbWHTb C nOMO~biO cneKTpOMeTpHH 
c6pOCOB ~HeprHH B MOHHTOpH~X ABTBKTOpax. 8eJlH4HH~ c6pOCOB 
3HeprHH, B npHH~Hne,n03BOilRIOT OnPBABilHTb rny6HHY OCTaHOBKH 
nHOHa B MHWeHH H BBeCTH COOTBCTCTBYIO~YIO nonpaBKY K 3HeprHH BTO
PH4HOH 4aCTH~bl, saperHcTpHpoeaHHoA TenecKonoM. B 3TOM cny4ae 
ynpo~aeTCR MBTOAHKa BBCABHHR nonpaBKH Ha norilO~eHHe B MHWeH~ AilR 
HH3K03HepreTH4eCKOH 4aCTH cneKTPOB 4aCTH~, a TaK>Ke nORBil.RIOTCR 
AOnOilHHTBilbH~e B03MOlKHOCTH AilR yT04HBHHR COCTaBa ny4Ka C nOMO~biO 

( MHoroMepHoro aHanHaa. 
I 
I 

8 3aKI1104CHHC M~ XOTCilH 6~ B~pa3HTb 6narOAaPHOCTb COTPYAHH~aM 
~ nHR~ AH CCCP M.M.MaKapoey, B.n.KonTeey H A.I.ATaMaH4YKY sa • 

nOMO~b B pa6oTe, a TaK>Ke COTPYAHHKaM ycKOpHTCilbHOrO OTABila 
nHR~ 3a o6ecne4CHHC B03MOlKHOCTH B~nOilHCHHR 3KCnepHMBHTailbHWX 
pa60T Ha ny4KB CHHXpO~HKilOTpOHa. ; 
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ropHOD M.r. ~ AP· 
JloyxnnD40IIOA nonynpODOAHHICODb!A CnOKTPOMOTp 30PI1lKCIIHbiX 40CTI1L! 
AJlA HCCJlOAODIIItHn norJlOIJIQHHn OTPI1L!IITOJlbHbtX n110HOD AJ'IpaMI1 

13-82-621 

npoAcToonou I\Dyxnno4oaoil nonynpooOI\ti11KODbtil cneKTPOMCTp, npeAHa3Ha4eHHbl~ 
Ann pori1CTPDl\11H DTOPH4H~tx upnmOttltbtX 4lltTHll (p, d, t, 3 Ho, 4 He) "' 11x 
Kopponnl!Hil npH ~1CCJlOAODOHH11 npOI\OCCll nOrJlOIJIOHHA OTPI1L!aTeJlbHbiX n110HOB AApa
MH. 0 COCTOD tnOKTpOMOTPll DXOAAT ADD TOJlCCKOna 113 KpCMHMCDWX ACTCKTOPOB, 
11MCIOU111X Lf)IDCTDHTOJlbH)IIO nODOPXIiOCTb 800 MM 2, ADB MOHMTOpHbiX nonynpODOJ'IH11KOBbiX 
ACTDKTOPII 11 11lKHDOn11 MI1W0Hb • Bl (Au) AOTCKTOP. 06111ee KOm14CCTBO 11CnOJlb3yeMbiX 
nonynpODd'l\llHI(Oti~IX 1\0TOKTOpOD /nn.n/ • 19 . ./laHa MCTOAMKa BbiAeJleHMA OCTSHODOK 
4aCTI1l\ 0 TOHKHX MI1WOHAX 1 nOIDOJl110WDA nODWCHTb nllOTHOCTb OCTaHOBOK H peanH-
30BBTb DbtCOI<)IIO Ol)l!IJOI<THOIIOCTb HX ObiAOJlCHHA. PaCCMOipeHbl oonpOCbl HAeHTH$MKa1.1MH 
4aCTI1ll H H3MOP01l11A HX :PHDprHi1 C nOMOIJibiO MHOrOCJlOi1HOrO nonynpOBOAHHKOBOrO 
TCJlOCKOnD, 111Jl0llt0HHOA MOTOAHICO n0300JlACT npOBOAHTb a6coniOTH)IIO HOpMHpOBKY 
tneKTPOD H nOJl)I411Tb AOnOJlHHTDJlbH)IIO HH(j>OpMal.11110 0 npo1.1ecce norJlOIJieHHA nHOHOB' 
AAPBMI1 ICpOMHHA, 

PotSOTII Dbln0/1110110 D Jlol5opaTOPHI1 AAepHbiX npo6neM 01H111 • 

nponpHHT O~oeJ'IH~eHHOro HHCTI1Tyia AAePH~X 11CCJleAOBaHI1H, ~y6Ha 1982 • 

Gornov H.G. ot a!. 
Two·Arm Semiconductor Spectrometer of Charged Particles for the 
lnvostlgotlon of Absorption of Stopped Negative Pions' by Nuclei 

13-82-621 

A two·arm semiconductor spectrometer for the detection of secondary char-
ged particles, such asp, d, t, 3He, 4He, and of their correlations in 
the process of stopped pions absorption by nuclei is presented. The spectro
meter consists of two telescopes of Si -detectors with BOO mm 2 sensitive 
surface,two semiconductor detectors as monitors and the "alive" target -
silicon surface barrier detector. The total amount of employed semiconductor 
detectors is 19. The technique od selection of particle stops in thin 
targ~ts is described. It increases the density of stops and realises high 
effectiveness of their selection. The problem of particle identification 
and of measurements of their energy with the help of multicrystal semicon
ductor telescope are discussed. The technique provides for absolute spectra 
normalization,. The "alive" target help;; to obtain extended iJlf.<;>rmation on 
the process .of pion ~bsorp.ti.on by ,.Si '-nuclei. 

Tho investigation has been perfor'm'ed at' the Laboratory of Nuclear 
Problems, JINR. 
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