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CUHUHTHJAJAULHOHHDBIY CHEKTPOMETP BbiCTPbIX HEMTPOHOB

I'. HI. [IEKAPCKHA

(TlpeacTaB/eHa HayYHblM CeMMHAPOM HAYUYHO-HCC/IEKOBATE/BCKOTO HMHCTHTYTA 3JEKTPOHHOH
HHTPOCKOIIHH)

BoJbliiass MpOHHKAWOLLAsE CNOCOGHOCTh OBICTPHIX HEHTPOHOB MO3BOJIACT
HCNOJBb30BATb HX AJs1 Ae(eKTOCKOMHH B TeX CaIydaax, Koria y-IedeKkTocKo-
NHs NpaKTHYeCKH HEBO3MOXKHa (HccieloBaHHe OOJBIIHX TOJILHH TAXKEJbIX
merta/sioB). OnHaKO i [PaKTHUeCKOro BHEIApPeHHsl HeHTPOHHOH pedeKTo-
CKOIMM B HACTOflllee BpeMs ellle HeT JOCTaTOYHOIO KOJIHUECTBA 3KCIMEePHMEH-
TaJbHBIX JaHHBIX MO MPOXOKAEHHIO HEHTPOHHOrO MOTOKA Yepe3 MaTepHallHl,
CHATHIE B YCJIOBHUAX OapbepHOH TeOMeTpHH. DTO, B CBOK OUepeldb, OODBSACHA-
eTcsl PAJAOM TEeXHHUYECKHX TPYAHOCTEH, CBSI3AHHBIX C MOJOOHLIMH H3MEPEHHUS -
MH: 3HAUHTENbHBIH y-OOH, KAK CONPOBOXK/JAMOINHA HeATPOHHBIA HCTOUHHK,
TaK M BO3HUKAIOWMI IPH NMPOXOXKAEHHH OLICTPBIX HEHTPOHOB Yepe3 BellecT-
BO; HH3KadA 3G (eKTHBHOCTh CHEKTPOMETPOB K OBICTPLIM HEHTpOHAM: CJI0XK-
HOCTb pacuiM(pOBKH anmnapaTypHbIX CIIEKTPOB H AP.

/19 HAaKOOJAeHHsT JKCIepPUMEeHTAJbHbBIX [aHHBIX TNO CHeKTpPaJbHOMY
H YIVIOBOMY pacnpejesieHHI0 OLICTPbIX HEHTPOHOB 3a Pa3JMUHBIMH TOJIMHAE~
MM MaTepHasioB B YCJAOBHAX OapbepHOH TreOoMETPHHM HaMH OblJ CO34aH H
HACTPOGH CUMHTHJISLUOHHBI CIEKTPOMETP GHICTPLIX HEHTPOHOB, CIOCOOHBIH
paboTaTh B 3HAUUTEIbHBIX MOJIAX Y-UIJAYUEHUS,

B kadecTBe CIUHTH/IJISILHOHHOTO JATYHKA HCHOJB3YeTCs TBePABLI
opraHHYecKu#l CUMHTHJIATOP — CTUIbOeH, obecleydBaloOmIui, ¢ OJHOH CTO-
POHBI, JOCTATOUHO BBHICOKYIO 3(0({eKTHBHOCTb perucTpanud ObICTPHIX HEATpe-
HOB H, C IPYTOf CTOPOHBI, NO3BOJSIOUINA CPaBHUTEABHO NMPOCTYIO 06padoTKy
anmnapatrypHbIX CIIEKTPOB.

Bri6op cxeMbl OJJHOKPHCTAJIBbHOTO CHEKTpoMeTpa OOBICHAETCS TeM, 4TO
C €ro MOMOIILbIO  BO3MOXKHO HauboJjee MNpPOCTO CMOAEJUPOBAThL IpoLece ne-
(bEeKTOCKOIIHHY MaTepuaJos.

B ocHOBY MMCKPHMHHALMH y-HM3JYUCHHS HOJOXKEH TOT (haKT, YTO B He-
KOTODBIX OPraHHYecKHX KpHCTaJJaax (B YaCTHOCTH, B cTHAbOeHe) dopma
HMDYyJabCa 3aBUCHT OT THNa Be30ymxkaaiolie#l yactulbi [I}. B xauectBe pasne-
JIUTEJBHOH CXeMbl HCIOJb30BaHa CXeMa aMIIHTYAHO-BDPEMEHHON IHCKPUMU-
Haluy, npeajoxkenHas B pabote [2]. HecMoTpsi HA HEKOTOPYIO CJO0KHOCTD,
aTa cxeMma o06Jafaer TeM NPEUMYIIeCTBOM, YTO OCYLUeCTBJeHHe JIBOHHOH -—
AMIVIUTY/HOH H BPeMEHHOH — JHCKPHUMHHAIUY TIO3BOJSIET 3HAUHUTEAbHO CHH-
3uTh 5((EeKTHBHOCTh PErucTpaniy y-H3/J1y4eHUs B CPABHEHHH CO cXeMaMi,
HCNO/Ib3YIOIIHMH JIHIIL aMILTHTYAHYIO JHCKpUMuHauuo [3, 4, 5l

5. 3axaz 3076, 63



[ToaHast 6J10K-CxeMa CHEKTPOMeTpa NpeicTaBieHa Ha pHc. .

Pa6ora cnekrpoMerpa NPOHCXOAHT CAeIyIOmHM 06pasoM.

MUMnyabehl OT HEATPOHOB ¥ 7-KBAHTOB CHHMAIOTCS ¢ aHOMa W HOC/AeLHETOo
auHofa ®IVY-33, paboTaioliero B pekHMe HacblleHus Ha MOCAeHHX AHHO-
1ax, 1 nofaoTes Ha cxemy caowenns CCy . [Napamerper CC,; monobpa-

81— cc }—ru-f—

|| ’
L W o W2

-~

AH - 100

S

1. Busok-cxena crnekTpoMerpa.

Hbl TakK, UTO HMITYJbCh! CJHOMEHHS OT HEHTPOHOB HMEIOT IOJOXKHTEIbHYIO
IIOJSIPHOCTb, @ OT Y-KBAHTOB — OTPHLATEJNbHYI0 (C HeOOJNbIIHM IOJOXKH-
TeJbHLIM BEIGPOCOM) .

AMnantyaHasi THCKPHUMUHAUMS OCYILECTBJAsSeTCH € MOMOIIbIO BbLICOKO-
uypcTBUTEABHOrO Tpurrepa BT ¢ muskum noporom. HMmmyasc ¢ BT mnocre
oboctputeas mocrynaert na cxemy cosnmaienuit CC.

Bpemenuas AMCKDHMHHALHS OCHOBAHA HA TOM, YTO MOJOXKHTEJILHLIC
BEIGPOCH OT y-KBAHTOB 3a/1eprKaHbl OTHOCHTEJAbHO HYJEBOrO MOMEHTA Bpe-
MeHH Ha 12-—15 MKceK, a JJHTeNbHOCTh UMIYJIbCOB OT HEHTPOHOB He MpEeBbhi-
nraer 4 Mrcek. HyneBol MOMEHT BPEMEHH HPHU 3TOM 3a1aeTCs IMOJOKUTEb-
HBIM (PPOHTOM HMIYJAbCOB (Kak OT HeHTPOHOB, TAaK H OT y-KBAHTOB), CHHMae-
MBIX C IIPeINOoCAeJHero IHHO/Aa U MOCTYNAIOLUX Ha BHICOKOUYBCTBHTENbHMIH
tpurrep BT. 3atem sTor uMmy./bc mocrynaer Ha cxemy Qopmuposanus CP
4 TIOJAETCH Ha CXeMy COBHaACHHH C AJIHTENbHOCTBIO O MKCEK.

Takum obpaszom, Ha CC uMnyabChl KaHaja aMIIMTYAHOH THCKPHMHHA-
1lHM M HMIYJIbCHI BPEMEHHOH AUCKPHMHHALHH OT HE[TPOHOB NEePeKpblBAIOTCH
BO BpeMeHH, B TO BpeMsi KaK HMIOYJbChl OT KeCTKHX Yy-KBAHTOB, MPOCKOUHB-
UIHX aMIVIMTYAHYI0 AUCKPHMMHALHKIO, He IePeKpbiBaloTCs.

‘Uro6Bl npH NONALaHHUM ellle OJHOTO y-KBAHTA 3a Bpemsa 12—15 MKcek
Ha Bpixode CC He mosBHACH UMNYALC HaJd0xeHus, MepTBoe Bpems CP Bul-
Opano 20 MKCcex.

C nomouusro MI'M-I umnysbc coBnajenus (OPMUPYETCS H NOLAETCA Ha
VIpPaBASIONKI BX0OA CTOKaHaAbHOTO anaausatopa AM-100. das nmoayuenus
JUHEHHOTO CHCHAJa HCIOoJab3yerca 7-H auHOL ¢oToyMHOXKUTeasd. C mo-
MOUIBIO JAHHEHHOTO yCHJAHTeAst JIY 3TH HMIYJALCH YCHAHUBAKOTCA, 3aJepPKH-
BAMOTCS ¢ TOMOWIBIO JHIHH 3a4epXkKH JI3 Ko coBnajgeHust BO BpeMeHH
C YHPaBJSIOUIMM CHIHAJOM M MOJAIOTCS HAa JUHEHHbIH BXOJM aHagd3aTopa.

IIpu nactpolike cnexTpoMeTpa Ha ONTHMAJBHBIH PEKUM HCCACLOBAIOCL
BIMSHHE Ha 5P PEKTHBHOCTL PETHCTPALMH, YPOBEHb JIHCKPHMHHAIMH y-H3JTY-
UEHHS, Pa3pelleHHe CIEKTPOMEeTpa TakuX (PaKTOpOB, Kak o0liee HANPAKEHHE
ndTaHusg  QOTOYMHOMKMTEs, paclpeieNeHie IMOTEHUHANO0B Ha JHHOJAAX
YMHOXKHTENs, MapaMeTPhl CXEMBl CIO0KEHHS, MOPOr AHCKPUMHHAUHH B aM-
IJAMTYJAHOM M BPeMeHHOM KaHaJjax u Jp.

Hactpofika cmekTpoMeTpa npoOBOAMAACH € NOMOIIBIO & - yacTul Pu®®
(Ex = 5,3 M3B) u 7 - nsayuenus Co" (E;= 1,17 u 1,33 M3B) u Cs"" (E, =
=0,661 Mss). Ha puc. 2 npeacrasieHbl pe3yabTaThl HACTPOHKH, ONpHUEM
KpuBas / COOTBETCTBYyeT paboTe Ge3 NUCKPUMHHALMHK 7 - U3AYYEHHUA, 4 KPH-
Bast 2 — paboTe C JUCKPHMUHALHEH (CMeKTPel HOPMHPOBAHBI KO BPEMEHH
Habopa nudopmaiuu).
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Ha puc. 3 mpencraBneHo onpejgeneHne CIEKTPOMETPUHECKOr0 MOpOra
{480 k3B) 1 mnopora jguckpumunauuu (110 x38), npuHuem TrpajsyHpoOBKa
CHeKTpoMeTpa NPOBOAMAACH C MOMOIILI0O MOHOXPOMATHUYECKOTO §-H3Jyue-
Hust Zn% u Cs!® u u3BecTHOH 3aBMCHMOCTH MEKAY CBETOBHIXQAOM M 3HEp-
ruefl TIpH BO3OGVHKAEHMH KPHCTAJNJMa NPOTOHAMHU H JEKTpPOHAMHU [6].
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JKCIEPUMEHTANBLHOE  OlIpejeaeHHe I0Ka3alo, YTO C KPUCTALIOM
ctuapbena 3020 MM adheKTHBHOCTL, CIeKTpOMEeTpa K HedTponam Po--
—Be ncrounuka cocrasaser 5,6%, B To BpeMs KaK 3(PQeKTHBHOCTH pe-
ructpauuu 7-usayuenus Co®® cocraeasier 6-10-49.

MakcnmasbHast 3arpyska CIeKTPOMETpPa OnpejiesisieTcsi MepTBHM Bpe-
meHeM AM-100 u cocraBaser
3—05 KT1i, B TO BpeMs KaK A0Iy-
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/OBIJIN CHATHL CIIEKTPH HEHTPOHOB 50a , N -y
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NpHOOPHBIE CHEKTPHI, KpuBas [ — P
CIIeKTP HEHTPOHOB caMoro

Po—Be UCTOUHHKA, & KPHBAA  pye 4. ITpuGopuple cnekTpbl HeliTpoHoB Py—Be
2—mnocie TNPOXOXKASHHT €0 HCTOUHUKA,

NPeBECHHBL TOJMUHON 15 cM KpuBas [ -— Gea noraoturens, xpupag 2-—-3a
*(BpEMH Ha6opa I/IH(bopMaU,HH OJIH - cnoeM JpeBecHHH 15 cMm.
HAKOBO).
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