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HYTBI aJIIOMUHHU3UPOBAHHBIM MaiJlapoM IO BCEid
JUTMHE 10 CTBIKOBKU C (DOTOAETEKTOPOM.

B kauecTBe meTekTOpa CUMHTUISIIMOHHOIO
curHaua ObLT BbIOpaH HEAOPOTOM U HaAEXKHBI
MaJIoTabapUTHBIM (POTORJIEKTPOHHbBII YMHOXUTEIb
DHY-85 (mmameTp (poToKaToma COCTABISICT 25 MM
npu aarHe Koyuosl 107 MM) ¢ CypbMSTHO-1I€3UEBBIM
(¢otokaTonom, 00J1aJaIOIIMM BBICOKOM CIIeKTpasib-
HOM YYBCTBUTEJIbHOCTHIO M HU3KUM TEMHOBBIM
TOKOM. Ero BpeMeHHBIe U CHEeKTPOMETPUISCKUE
napaMeTpbl XOPOILIO M3YyYeHbI [5] U moaxoasT Ms
YCTIEHTHOTO PEeNIeHUS TTOCTaBJIEHHOM 3a1auM.

CBeTOHEIIPOHMIIAEMbII1 aTIOMUHHUEBBIN KOPITYC
roJI0CKOIIa UMeeT KBaapaTHYyI0 (popmy. BHyTpu Hero
BIIOJIb KaXXI0K CTOPOHBI pa3MelleHbl 1Mo 12 mTyK
DdDY, pa3neneHHBIX TOHKUMHU TIePEeTOPOIKaAMU U3
TEKCTOIUTA. Pe3ucTUBHBIE BHICOKOBOJIBTHBIC ACIIM -
TeJIN HATIPSIKEHMST M3TOTOBJICHBI ITO PEKOMEHIOBaH -
Hoit qist aToro Tuna MDY cxeme. ConpoTUBICHUE
KaX1I0ro U3 HUX CoCTaBsieT 0KoJjio 2.2 MOwm. I1uTta-
Hue Bcex MDY ocylecTBIsIeTCs OT OOIIEro UCTOY-
HHKAa BBICOKOTO HalpskeHUs. i MHAUBUIYaIb-
HOI HACTPOMKU KaXKIOTO CUSTIMKA MCITOJIb3YIOTCS
MHOTroo06opoTHbie noteHuuoMeTphl Tuna CII-37b
(1 BT, 2.2 MOM), BKJITOYEHHBIE MOCIEI0BATEIbHO
¢ neautenssMmu. OHU CMOHTUPOBAHbI Ha JABYX OIU-
HaAKOBBIX ITeUaTHHIX I1aTax. OCU MOTEHIMOMETPOB
BBIBEJIEHHI Ha IIEPEIHION0 MTaHeIb pa3paboTaHHOTO
IUIST HUX MomyJisi. BeicoKoe HaIpskeHue OT UCTOY-
HUKa (B paboueMm pexwume coctasiasier 1100 B)
MOJaeTCd Ha pa3beM, YCTAHOBJIEHHBIN Ha 3aaHEN
naHeau 3Toro MoayJisi. Tam ke HaxoasTCs 1Ba MHO-
TOKOHTAKTHBIX pa3beMa Tuma PM32, oT KOoTopbIx
nuTalone HanpsokeHus ODY Mo MHOTOXMITEHBIM
KaOesiM TepenaroTcsl Ha IBa TaKMX Xe pa3beMa,
CMOHTHPOBAHHBIX Ha KOpIyce rogockora. Beico-
KOBOJIETHBIM MCTOYHMK M PETYJIMPOBOYHBIN MOOYIIh
YCTAHOBJIEHbI B CTOMKE 3JIEKTPOHUKMU B TOMUKE C
perucTtpupymplleil anmapatypoil cucteMbl cbopa
TMAHHBIX, Kyla IIPUXOISIT CUTHAJIBI C TOMOCKOIIa. DTO
TeXHUYECKOe PEIIeHHUE ITO3BOJISICT OCYIIECTBIISITh
MOACTPOMKY OTIAENbHBIX KaHAJIOB IO0CKOIa HETMo-
CPENCTBEHHO MPpUY paboTe C IMyYKOM.

BaxHoli 0COOEHHOCTbIO TOAOCKOIIA SIBJISIETCS
HUCII0JIb30BaHNWE BBICOKOYYBCTBUTEIbHBIX (Op-
muposarteneit HITM-12, pa3paboTaHHBIX U U3TO-
ToBJIeHHBIX B UDBD [6], pa3MelieHHbIX 6I1M3KO K
(hOTO3IEKTPOHHBIM YMHOXUTEISIM BHYTPH KOPITyca.
JlaHHOE pellleHre TTO3BOJIMJIO CHU3UTh UX padbodne
HaIpsiKeHUS U, KaK CIAeNCTBUE, YMEHBIIUTh TEMHO-
BbIE TOKM 1 OCJIa0UTh 3arpy30uHbie 3¢ PeKThl. TecT
CO CBETONMOIOM ITOKa3aJjl, YTO IPU TaKOM BKIIIOUEC-
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HUM KaXIbIii KaHa rogoCKomna MOXeT 00ecieunThb
perucTpaumio UMITYIbCOB ¢ yacToToii 1o 10 MI11 6e3
notepu 3¢ dexkTuBHOCTU. C YIYETOM TOTO, UTO MPU
Habope MaHHBIX NHTEHCUBHOCTD ITy4Ka HE IIPEBHI-
maet 3 - 10° yacTui/c, oTagaer HEOGXOAUMOCTD B
MOAIUTKE TTocieqHux nuHono ®DY. [Nutanue Bcex
(bopMupoBateneit ocyecTBAICTCSI OT UCTOUHUKA
HAIPSKeHUST OTpULIaTeIbHONM MOJSIPHOCTU HOMU-
HayioM 6 B, pacIiojioXkeHHOTO PsIIOM C TOTOCKOTIIOM.
BrixogHbie curHanbsl (hopMHUpOBaTeicii BHIBEICHBI
Ha pazbeMbl CP-50, pa3MelieHHbIe ¢ ABYX CTOPOH
KopIyca rogocKkormna, 1 1Mo KoakCuajJbHbIM KaOesasm
C BOJITHOBBIM corpoTuBieHueM 50 OM mocTymnaioT
K perucTpupymolleil anmapaType CUCTEMbI cOopa
JaHHBIX. 31eCh OHU MMpeo0pa3yloTes B mapada3Hbie
LVDS (low-voltage differential signaling) nMITyIbCBI
M TPUXOIOSIT Ha BXOIBI BpeMSI-IU(POBOTO IMpe-
obpazosatens (BLIT) EM-4 B kpelT-cuUcTeMbl
“EBpoMUCC” [7]. DoTorpacdusi ronockKoria co CHsI-
TOW KPBILIKOH, MpUBeNeHHAasI Ha puc. 1, HATISIHO
WLTIOCTPUPYET PaCIOJIOKEHHUE BCEX €r0 KOMIIOHEH -
TOB BHYTPHU KOpITyca.

Puc. 1. ®ororpadusi IByXKOOPIUHATHOTO CIIMHTUILISI-
LIMOHHOTO TOJ0CKOIA B COCTABE KCIIEPUMEHTATBHOM
ycraHoBku CITACYAPM Ha kanaie 14.
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18 PA3SAHIEB u np.

3. SKCITEPUMEHTAJIbBHBIE PE3YJIBTATbI

By mpoaHanu3upoBaHbl JaHHBIE, TTOJYYEH-
HEBIE B XOJIe TECTOBOTO ceaHca B nekaope 2023 roma Ha
BBIBEICHHOM B KaHau 14 myuke mpotoHoB 50 [3B/c.
CurHabl Co BCeX IETEKTOPOB YCTAHOBKU PETUCTPU-
POBaJIMCH IO 00I1LIEMY TPUTTEPY, CHOPMUPOBAHHOMY
W3 COBIAJACHUS CUTHAJIOB OT TPEX CLIMHTULISILIMOH-
HBIX ITyYKOBBIX CYETYMKOB.

Ha puc. 2 npuBeneHbl CcyMMapHbI€ CIIEKTPBI Bpe-
MEH perucTpaliy CUTHAJIOB CO BCEX KaHAJIOB TOI0-

X

JY

o
w

(a)

180

160

e
H
o

—_
o
o

L L L L L L L B N L B R TR TR

BITHIA
-
nN
o

Yucio cob!

60

40

20

100 120 140 160 180 200

oll\l\ll‘ll\ll\lj_ll
0 20 40 60 80

Bpewms, v

CKOITa OTHOCHUTEJIbHO TPUITEpa MO KOOpAWHATE X
(puc. 2a) 1 o koopauHate y (puc. 20) BO BpeMeH-
HoM okHe 200 Hc.

AHaln3 pe3yIbTaToB IMIPOBOAUIICS IJis BCEX COOBI-
TUIA BPEMEHHBIX CIIEKTPOB BO BPEMEHHOM OKHE
20 He (¢ 90 o 110 menenus wkanabl abeuucc). I1po-
(unm myyka mo obeuM KoopamHaTaM TOAOCKOIa
MoKa3aHbl Ha puc. 3.

Ha puc. 4 npuBeneHb HOpMUPOBaHHBIE pacIipe-
JEJICHUSI MHOXKECTBEHHOCTU — BEPOSITHOCTHBIE pac-
MpeaeaeHsT KOJIMIeCTBAa XUTOB B KaXKIIOM M3 TUIOC-

X

JY

o
w

(6)

140

120

BITHIA
~
o
o

Yuciio cob:

20

[er]
o
LN L O B

[ AT AN AN A

100 120 140 160 180 200

O\II‘II\liII‘Illlll
0 20 40 60 80

Bpewms, He

Puc. 2. CYMMapHI:IC CIIEKTPbI BPEMCH PErucTpalii CUrHaJIOB CO BCEX KaHAJIOB roJ0CKOIIa OTHOCUTEJIbHO TpUTTEpPa: a — I10
KOOpAWHATeE X, 0 — 1o KOoopAauHaTe y.
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Puc. 3. ITpodwim myyka — cTaTUCTHKA YUCTa COOBITUIN B KaHAIaX TOMIOCKOTA: @ — 110 KOOpAMHATE X, & — [0 KOOPIUHATE ).
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KOCTeli Ha OMWH TPUTTEP B 3aJaHHOM BPEMEHHOM
OKHe. M3 3Tux rucrorpaMm clieayer, yTo Heapdek-
TUBHOCTH ITOJIOCKOITa (HyJIeBass MHOXECTBEHHOCTD)
COCTaBJISIET OKOJIO 2.8% 110 KOOPAMHATE X U OKOJIO
2.0% no xoopauHate y. Eciin Xe npu BbIYUCIIEHUN
3(pHeKTUBHOCTU 100ABUTH YCIOBHUE 00sI3aTEIbHOIO
HaJIM4u1s TpeKa B LIEHTPAJIbHO 00J1aCTH ITyyKa pas-
MepoM 10 X 10 MM?, BOCCTAHOBJIEHHOTO TIO IPYTUM

TOJ0CKOITaM YCTAHOBKU, TO JUISl 00EUX TIJIOCKOCTEeM
MoJjiyyaeTcsl 3HaueHue okoso 99%.

Ha puc. 5 mokasaHbl KOppeIsILUU CUTHAJIOB
IO ABYM KOOpAWHATAM B KaHallaX FOJOCKOIIa Iep-
BOI cTaHIIUM (TOPU3OHTAJIbHASI OCh) C CUTHAJIaMU
OT CUMHTWIISLIMOHHOTO BOJIOKOHHOI'O TOIOCKOIIa
(BepTUKaibHAsl OCh), PACMOJOXEHHOTO Jajiee IO
MyYKy Ha PACCTOSHUU 6.75 M.
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Puc. 5. Koppen;{ulxm CUTHAJIOB B KaHaJ1aX IBYX I'OIOCKOIIOB: @ — I1O0 KOOPpJAMHATE X, 0 — 1o KOOopauHare y. ITo ocsim oTiio-
JKE€Hbl HOM€pa KaHaJIOB: MO TOPU30HTAJIBbHBIM — FOAOCKOIIA MEPBOI CTAaHLIMU, a MO BEPTUKAJIBHBIM — CLIUHTUJUISILIMOHHOTO
BOJIOKOHHOTO IrogocCKolIIa.
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4. BAKJIIOYEHHUE

IIpencraBieHHBIN B HacTOdIIe padoTe IBYX-
KOOPIWHATHBIN CHUHTWUISIIIMOHHBIN TOOOCKOI C
IraroM OUCKpPETU3aluy 2 MM IT0Ka3all BEICOKYIO
HaeXXHOCTh (YHKIIMOHUPOBAHUS U CTAOUJIBHOCTh
napamMeTpoB Ipu paboTe B COCTaBe SKCIIEPUMEH-
tanbHOl ycTaHOBKM CITACYAPM Ha BhIBeneH-
HBIX IMyYKaX 3apsLKeHHBIX YaCTHULl YCKOPUTEIHHOTO
koMmriekca Y-70. DPpheKTUBHOCTh KaxXmoil W3
IUIOCKOCTeil romockomna Boiie 97%. U3rotosieH-
HBII TTOJITHOCTBIO M3 OT€UYECTBEHHBIX KOMIIOHEHTOB
B BKCIIpecc-MacTepcKoil (hu3nuecKkoii Jadbopatoprun
NDBD, rogockon o61agaeT HU3KOM CTOUMOCTBIO U
OpPOCTOTOH B 0OOCTYKMBAHUMU.

BIIATOOAPHOCTHU

KoekTuB aBTOpOB BbIpaxkaeT MpU3HATEIb-
HOCTb aAMUHMCTPALIMU MHCTUTYTA 32 MOAIEPKKY
JTaHHOM padoTHI.

Hckpennsist bnaronapHoctsb agpecyercst B.A. Kop-
MUWJIHULBIHY, KOTOPBIN coOpas MpeacTaBAeHHbIN B
paboTe TomOCKO.

IMPUBOPHI U TEXHUKA DKCITEPUMEHTA

OUHAHCHUPOBAHUE PABOThI

Pa6ora BeinonHena B HULI “KypuaTtoBckuii MHCTU -
TyT” — M®BD npu puHaHCcOBOIT momgnepxke Poccuii-
ckoro HaydHoro ¢onna (rpant Ne 22-12-00164).
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