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1. B B e n e H H e 

l13MepeHHe BpeMeHH )I{H3HH H 9KCIIepHME'HT[lJlbiiOe orrpenenei!HE' IIpii

BE'IJ,eHHOn BE'pOHTHOCTH B036y)I{JlE'HHWX ypOBHeA HDep HBJlHE'TCH BE'CbMn qyB

CTBHTE'JlbHblM MeTOJlOM HCCJ1E'JlOB8HHH CTpyKTypbl ~IJlepllblX COCTOHIIHii. no 

Mepe ynaneHHH OT JlHHHH CTa6HJlbHOCTH rrepHOO llOJlypnCIIflJl[l OCHOBIII•IX 

COCTOHHHl'i HJJ,ep CT8HOBHTCH KOpO'!e H llpHMenenHe KJlilCCHqecKoro ME'TOJl!l 

38Il83JlblB810lUHX COBII8JJ,eHHA B p8Jli108KTHBIIOM pncrrane B 3TOM cny•wc or

paHHqeno. 6onee 9illt!JeKTHBHbiM ME'TOJlOM HBJlHE'TCH B036y)l{)le!IHC H/lCJllli,\X 

COCTOHHHA B HJJ,epHblX peaKUHHX H HCCJ1E'Jl0B811HH BpeMei!III,IX rnoiicTB £\03-

6y)I{JleHHhlX ypOBHeA C IlOMOlllbiO HMIIYJlbCHOrO pemHM8 rryqKa ycKopHTCJlH. 

nepBbiE' 3KCIIepHMeHTbl flO H3MepeHHJO BpeMeH )1{11311H B III\IIOrCKyiiWIOM 

111 
nnarra3one 6biJlll rrponeneHI>I HMaunKn 11 !Onen na KnnccH•ICcKo~t UIIKJlOTpo-

ne, ycKopHJOllleM a -qncTI!ULI. 6naronapH rpynnwpoBKe •!'rt::J ~·rKopH··:\II>IX 

HOIIOB OTHOCHTE'JlbHO IIE'KOTOpOl! HaqaJlbiiOA qJ831>1 BD311HKIH?T K0;JOTKI!ii 3il[lll-

DDBI>tA crycTOK HOIIOB C IIOJlyll!HpHHDA HE'CKOJlbKO H8HOCE'KY11Jl. 3TII lf:\1-

nynbCbi pa3neneHbi npyr oT npyra na T =I If , rne f- q.1cToTn ycKopH!O

mero HarrpH}!(eHHH. flnH UIIKJ10Tp0H8 nerKHX qaCTHU OH8 COCTaBMIE'T '' 10 J\\ru. 

nocKOJlbKy qaCTOTa yCKOpHJOlUero HaiipH)I{E'HHH o6paTHO nporropUHOH8JlbH8 

Macce ycKopHeMoA qaCTHUw, nnH KnaccHqecKoro UHKJloTpona THmenwx 

HOHOB 3HaqenHe f 3HaqHTeJlbHO ME'HbWe. 8 38BHCHM~CTH OT qaCTHUhl JlJlH 

UIIKJlOTpona Y-300 Ol1Hl1 f naxonHTCH B rrpenenax 4-5 Mru. TaKH!'.t o6-

pa30M
0 

6e3 rrpHMeHeHHH 9JleKTpOCT8THqeCKOA CHCTeMbl OTKJlOHE'HHH rryqKa 

MHKpOCKOfiHqeCK8H CTpyKTypa rryqKa Il03BOJ1HeT rrpOBOJlllTb H3MepeHIIH BpE'\IE'II 

)l{li3HH JlO 300 HCE'K. 
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2, OrrncaHHe arrrrapaTypbi 

2,1, LleTeKTOp H rrpeaycnnHTenb 

KaK H3B8CTHO, peBKUHH C TS:DK8JlbiMH HOHBMH C IlOCJI8.QOB8T8JlbHbiM 

HCITapeHH8M HefiTpOHOB Il03BOJIHIDT oqeHb CeJieKTHBHO CHHT83HpOBBTb HefiT

pOHO.QeljJHUHTHble H.Qpa, 0.QH8KO ITO Mepe IlOBb!llleHHH 3HeprHH H8JI8T8IDliJHX 

HOHOB 38M8THO paCTeT BKJIB.Q ApyrHX peaKUHR, YTo6w p83.Q8JIHTb raMMa

JIHHHH O*HAaeMoro rrpoayKTa OT ¢oHa qy*HX rrpoayKTOB Tpe6yeTcH Ge(Li )

-aeTeKTop c xopollleR 3HepreTnqecKoR pa3pelllaromeR crroco6HoCTbro, B rrpo

uecce pa3pHAKH COCTBBHOrO H.Qpa B03HHK88T CllJIOliiHOR Cll8KTp MrHOB8HHblX 

raMMa-KBBHTOB 6onhliiOR 3HeprHH, B CBH3H c 3THM peKoMeHayeTcH ncrronb-

30B8Tb A8T8KTOp cpe.QHero o6~eMa, 31j:Jij:JeKTHBHOCTb KOTOporo Mana AJIH 
~ 

BhlCOK03HepreTHqeCKHX raMM8-KB8HTOB, 3TO OAHB H3 IlpHqHH, rroqeMy B 

H8liiHX 3KCilepHM8HT8X 6bin HCil0Jlb30B8H llJIOCKHi1 A8T8KTOp C o6~eMOM 

"' 3 cM
3

, H3roToBneHHbiR E.n. OcnneHKo H X, Ynnpnx, Ha pnc, I rroKa-

• 22a R 
38Hhl Cll8KTphl peHTreHOBCKHX JIHHHH OT HCTOqHHK8 a, H3M0peHHhl8 

3THM *e neTeKTopoM c pa3JIHqHbiMH npeaycHnHTenHMH, BnaHo, qTo caMbiR 

6onbllloR BKnaa B pa3pelllaromyro crroco6HOCTb BHOCHT rrpenycnnHTenb, LlnH 

Ilp0B8A8HHH H3MepeHHR B HBHOCeKyH.QHOM AH8Il830He Heo6XOAHM CHrHaJI 

C A~yeKTOpa C oqeHb KOpOTKHM lj:JpoHTOM H8p8CT8HHH, 3TOMy Tpe60B8HHID 

ynoBneTBopHeT Ge(Li) -AeTeKTop rrnocKoro THrra, pa6oTarormR rrpH BbiCOKOM 

HarrpmKeHHH, Opn pa6oqeM HarrpH*eHHH "'2,lcYB BpeMH HapacTaHHH lj:JpoH-

Ta HMilYJibCa Ha crreKTpOCKOITHqecKOM Bb!XO.Q8 rrpe.QyCHJIHT8JIH COCTBBJIHJIO 

"'40 HC8K, 

CytU8CTB8HH8H Tpy.QHOCTb IlpH pa6oTe HB rryqKe B03HHK8Jl8 B CBH3H 

C TeM, qTQ UHKJIOTpOH pa6oTaeT B HMITynbCHOM pe*HMe, T,e, HM88TCH KpO

Me MHKpOCKOITHqecKOR CTpyKTypbl TOKOBbiH HMITyJibC .QJIHT8JlbHOCTbiD OKOJIO 

1,5 - 2 MCeK H rrepepb!B 4-5 MCeK Me*AY HHMH, Bcne.QCTBHe 3TOrO HB-

6nroaanocb Hano*eHne HMrrynhCOB Bo BpeMH TOKOBoro HMrrynhca H rrepeMe

li!eHne 6a3oBoR nHHHH HMrrynbca Ha Bwxoae rrpeaycnnHTenH. Mw ycTpaHHnH 
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226 
Pnc, I. PeHTreHoBCKHe nHHH:f BHCMyTa ( HCToqHHK Ra ) , 
IlJIOCKHM .Q8T8KTOpOM 2,8 CM X 1, 1 CM, rrpeAyCHJIHTeneM <jJHpM 

H rrpeaycHnHTeneM, pa3pa6oTaHHhlM aBTopaMH pa6oTw/2/, 
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Puc. 1. PeuTreuoBcKue nuuu:r BllcMyTa ( IICTO'IHIIK Ra ) , 113MepeHHbie 
nnOCKIIM neTeKTOpOM 2,8 CM X 1,1 CMo npenycllni!TeneM cfmpMbl "0pT9K" 
11 npenycunuTeneM, pa3pa6oTauuwM aBTopaMI! pa6oTw/21. 
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8TH a<jlcjleKTbi 6naroL;apH TOMy, 'ITO I) 38llHHt! $pOHT HMrrynbCa Ha Bbl

XOl]e rrpenycHnHTenH He IIpeBbllllan 40 MKCeK 2) 6bin Cq>OpMHpOB8H OllHOIIO

nHpHblll HMnynhC MeTOllOM KOMneHC8UHH nomoca HyneM (pole- zero 

cancellation ) nocne 38pHllOBO-'IYBCTBHTBnbHOt! uerrH rrpenycHnHTenH, 

3) ycHnHTenH 6~nH nepeCTpOeH~ T8K 1 'ITO npH IIOCTOHHHOA 3arpy3Ke 
4 

"'4·10 HMrr/ ceK He Ha6monanocb yxynweHHH 8He preTH'IeCK oro pa3pewe-
3 HHH, 4) 38rpy3K8 npH pa6oTe HB ny'IKe He npeBbiW8II8 4•10 HMrr/ceK, 

2, 2, E hi c T pone i1: c T By 10 ru H i1 Y. ~- oH~ n 

CneKTpocKoiTH'IeCKHH cHrHan c npenycHnHTenH rronaeTCH Ha BhlCOKo-

'IBCTOTHhit'I Ka6enh PK-75 n:umoii ,120 MeTpOB B H3MepHTeiibHhlA ueHTp 

H TaM pa3BeTBnHeTCH K 6hiCTponei\CTBYIOWeM:f ycHnHTeniO H cneKTpO-

CKOIIH'IeCKOMY ycHnHTeniO, 

E~cTponeRcTBy!OwHil ycHnHTenb 6~n ~ocTpoeH Ha ocHoBe 6~cTporo 

ycHnHTenH H3 cxeM~ 6~cTponeRcTByiOwero coBrraneHHH EC-8-2 (pHc.2)
161

• 

EcnH cHrHan c npenycHnHTenH, nonaHH~il HB Bxon 6~cTponeilcTBy!Owero 

YCHIIHTenH, npeB~WaeT 3 MB, TO HB B~XOl]e nOHBIIHeTCH OTpHU8TenbH~H 

HMnyrrbC C 8MnrrHTYllOH B H cjlpoHTOM HapaCTaHHH MeHbWe 10 HCeK, 

B rrepBbiX onhiTax 8TOT cHrHan rrpHMO rroLiaBancH Ha 6biCTponeilcTByiDwHil 
~ 

llHC~pHMHH8TOp BpeMGHH0-8MIInHTYllHOrO rrpeo5pa3oBaTenH. 3TOT npeo6pa-

30DaTenb t -+ A , pa6oTaiOUIHH no Me Tony "cTapT-cTorr", ObiJI pa3pa6oTaH 

B lieHTpanbH.:>M HHCTHTyTe Hl]epHbiX HCCnenOB8HHH B PocceHllOpcjle ( filP) 

( pHc, 3). Opeo6pa3oBaTenb pa6oTaeT c BpeMeHHhiMH 6a3aMH oT 20; 50; 

I 00; 200; 500 HceK no 100 MKCeK, Co6cTBeHHoe pa3pewa10Uiee BpeMH 
/3/ 

rrpeo6pa3oBaTenH cocTaBnHeT 0,1% naHHoro nHarra3oHa • Ha pHc. 4 npen-

CTaBneH~ Xap8KTepHCTHKH flO nHHellHOCTH npeo6p830B8TenH llnH BpeMeHH~X 

683 200 HCeK H 1 MKCeK, H3MepeHHe IIpOBOllHnOCb C nOMOUibiO KanH6pOB8HH~X 

Ka6enetl (50 OM) B CXeMe 6~CTpO-MenneHHOrO COBnaneHHH, ilnH yny'IWBHHH 

BpeMGHHOA pa3peWBIOUiet! cnoco6HOCTH Mhl HCnonb30B8nH B OTnH'IHe OT IIpH

MOrO 38IIyCK8 MBTOll llBOHHOrO 3anyCK8 no <jlpoHTy, MeTOll 38Kni0'18BTCH 
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.-----~------~----~------~----~------~r-----~--------~--~~~~ -12V 
I 10,.uf 

lt,7K 220&1 5,6 K 1K 

1nf 1nf 

Output 
y 

1.700 33&1 1.70&1 

Pnc. 2. npnHU!IITI!anbHaH cxeMa 6blCTpO/l8JICTByJOT.Uero ycnnnTenSl, 



STAAT 

STOP 

ENERGY 

/3/ PHc. 3. EnoK-cxeMa rrpeo6paaoaaTenH • 

8 

I 
A B 

400 200 

360 180 

320 160 

280 140 

:g 240 +120 

' 

~"T 160 80 

120 60 

80 40 

40 

A 

4.5 ns /CHANNEL 

8 

O.U ns I CHANNEL 

A' TPHC- RANGE • 1 JJS 

B ' TPHC- RANOE • 200 ns 

o w 40 so 80 m ~ ~ ~ w ~ m ~ 
CHANNEL 

nc. 4. XapaKTepHCTHKH rrpeo6paaoaaTenH anH apeMeHHhiX 6aa 200 HCeK 
} MKC€Ko 

g 



II 

B cneny10meM: HMnynbc, CHSITbiti c 6biCTponeticTByJOIUero ycimHTemi nepen 

TyHH8nbHbiM J:IIWJ:IOM 0 nponyCK88TCSI qepe3 6b!CTpbit\ 8MHTT0pHbiti llOBTOpHT8nb, 

p83B8TBnSISICb K 6b!CTpO):l8tiCTBYIOIU8My ):lHCKpHMHH8TOpy npeo6pa30B8T8nSI, 

H K BXOJ:IY J:lpyroro 6hlCTpO):l8tiCTBYIOIU8rO ):lliCKpHMHH8TOpa, KOTOphlti Bhl):l88T 

OTpHUaTenbHhlti HMnynhC llpOH3BOnbHOti J:lnHHhl ( m100 HC8K), ecnH BhlXOJ:lHOti 

HMnynbC npeBbimaeT BepXHHti nopor. Oopor 6biCTponetiCTBYJOIUero J:lHCKpHMHH8TOpa 

npeo6pa30B8T8nSI ycTaHoBneH Ha ypOBHe lliyMa, HO ):lHCKpHMHH8TOp 38llYCKa-

eTCSI TOnbKO Torna, KOr):la llOCTynaeT OTpHU8T8nbHbiti HMnynhC B8pXHero 

nopora ( pHc. 3). TaKHM o6pa3oM, HMnynbChi oT HH3KOsHepreTH'I8CKHX raM

Ma-KBaHTOB, npeBb!lli810IUH8 ypOB8Hb lliyMa, 38llYCK810T 6biCTp0):18tiCTBYIOIUHti 

):lHCKpHMHH8TOp H8ll0Cpe):ICTB8HHO B MOM8H~.HX B03HHKHOB8HHSI 0 a He nocne 

Toro, Korna HX aMnnHTyna cTana 6onbme HeKoToporo ycTaHoBneHHoro nopo

ra. CpaBHeHHe pHc. 5 H 6 noKa3biBaeT, 'ITO sTo neticTBHTenbHO npHBOJ:lHT 

I 
K ynyqmeHHJO BpeMeHHofi paapemaJOmeti cnoco6HOCTH. 

2.3. P a 3 p em a 10m e e B p eM SI 

/4/ B pa6oTe BnepBhl8 6hlna H3MepeHa ~OpMa cryCTK8 HOHOB UHKnO-

TpOH8 Y -300 M8TOJ:IOM H3M8p8HHSI cnnOllJHOrO cneKTpa y -KB8HTOB, B03HH-

~810!UHX npH 6oM6apnHpOBK8 Mlilli8HH M8):1H HOH8MH H80H8 BHyTpH K8M8pbl 

UHKnOTpOH8, 0ony'!eHH8SI nonymHpHH8 COCTaBnSina 10 HC8K, 4T06bi HHT8pBan 

M8)KJ:ly 38pS!Ll0Bb!MH cryCTK8MH 6bin ):lOCTHrHyT B ~H3H'!8CKOM 8KCnepHM8HTe, 

Hy)KHO, 'IT06b! pa3p811J8JO!U88 BpeMSI 6binO M8Hblli8 10 HC8K, 3TO HBnHnOCb 

rnaBHbiM Tpe6oBaHHeM, npen~SIBneHHbJM K annapaType. ilnH onpeneneHHSI pa3-

pemaJOmero BpeM8HH Mbl HCnOnb30BanH CXeMy 3ana3):lb!B810!UHX y- y COB

naneHHH. faMMa-KBaHTbi H3 HCTO'IHHKa 
22 

Na perHcTpHpoBanHcb NaJ(TI) -ne

TeKTOpoM, CBSI38HHbiM C cfloTOYMHO)KHTeneM 4J3Y -36 HDH 4J3Y-72 H nnOCKHM 

Ge (Li) -neTeKTOpOM ( 3 CM 
3

). nonyqeHHbiti BpeMeHHOti cneKTP noK838H Ha 

pHc, 5. Hano cKa3aTb, 'ITO yKa3aHHoe Bhlme Tpe6oBaHHe BhlnonHHeTcH nnSI 

8HeprHti raMM8-KB8HTOB, 6onhlliHX 100 K8B H TpyJ:lHO BbiDOnHHMO ):InS! 6onee 

10 

_J 
w 

10
4 

~ 10
3 

4: 
:I: 
u 
cY 
w 
a. 

~ 10
2 

z 
:::::> 
0 
u 

1 

r-1\"'--r-r-r..,.--,--r--
DELAYED COINCIDENCE 

22
Na 

~ (511) - '6 (511) 

No J (Tl)- GeCLil-PLANAR 

' FWHM .. 8.0 ns 
I 
T - 1.9 ns 
1/2 INSTR. 

3 cm 3 

0.87 ns I CHANNEL 

10 I I I I I I , I I I I I I I I 

10 2J 30 40 so 60 70 80 ~ 100 110 120 130 14( 

CHANNEL 

PHc. 5, Pa3pemaJOmaH cnoco6HoCTb annapaTyphi no MeTony ont 

38ITYCK8 no ~pOHTy, 
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10
4 

r- -. 

DELAYED COINCIDENCE 
22

Na 

1103 ~ I 
\\ ~ 1511) - ~ 1511) 

. No J (Tl) - Ge ( Li) -PLANAR 
_ 20 x25mm 3cm3 

~ 

~ 2~ 
'Z 10 b- I 

\ '
1

>W11M -8.0 ns 

~/2 INSTR. - 1.9 ns 
::::> 
0 
u 

L .... 
0.87 ns I CHANNEL 

I "' 
10 

1 

10 ZJ 30 40 50 60 70 80 !Kl 100 110 120 130 140 

CHANNEL 

Pnc. 5, PaapewaJO!llaSI cnoco6HoCTh annapaTypbi no MeTO/lY O/lHOKpaTHoro 

aanycKa no ljlpoHTY. 

1 1 
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PHc, 6, Pa3pelllaJOIIIBSJ crroco6HoCTh arrrrapaTypbi rro MeTony nsoifHoro 3arryc

Ka ITO $pOHTy, 3aBHCHMOCTb IIOJJO>KeHHSI IIHK8 OT SHeprHH raMM8-KB8HTOB, 

3aBHCHMOCTb pa3pelll810Uietl CIIOC06HOCTH OT SHeprHH raMMa-KBBHTOB, 

12 

HH3KHX sHeprHif, MeTon nsoifHoro 3arrycKa rro $poHTy ynyqmaeT 

pa3pellleHHe llJlSI HH3KHX SHeprHif, OllHBKO fiOJlO>KeHHe IIHKa BpeM• 

pa CMemaeTCSI B 38BHCHMOCTH OT SHeprHH raMM8-KB8HTOB (pHC 

IIOJlb30B8HHe $opMHpOB8TeJJSJ 

STOT s$$eKT, 

time pick- off ) II03BOJJSJeT KOMII< 

2,4, J1 3M e p e H He B p eM e H >K H 3 H H B H a H 0 C e K y H ll 

llH8II830He Ha rryqKe 

npH H3MepeHHH H8 rryqKe BpeMeHHOH H SHepreTHqeCKHH Tp 

M8HHeBoro neTeKTOpa He OTJJHqaJOTCSI OT BbillleOIIHC8HHbiX1 TOJlbJ 

c cpoToyMHO>KHTeng 3aMeHSJeTcSJ CHrHanoM, CHSJTbiM c BlJ-aarrpSJ) 

cpa30BOe OTHOllleHHe Me>KllY yCKOpS!IOUIHM BI.J -HaiipS!>KeHHeM H 38[ 

cryCTKOM He MeHSJeTCSI C BpeMeHeM, TO CHrH8Jl 1 CHS!Tb!H C llYBH 

TpOH8 1 HrpaeT TBKYIO >Ke pOJlb KBK CHrHaJJ wCTapTa" (HJJH *cTOf 

qeHHhlH CO CUHHTHJlJlSIUHOHHOro lleTeKTopa. EoJJblliOe BHHM8HHe 6 

HO "qHcToMy rrpHsony" BLf-cHrHana K 6biCTponeifcTBYIOUieMy llHC 

py rrpeo6pa3oBaTenSJ, B caMoM rrpocTOM sapHaHTe yMeHhllleHHbie 

nanhHbie HMrrynhCbi BI.J rronaiOTCSJ rrpSJMo Ha 6biCTpbitl llHCKpHMH~ 

06bJqHo nporrycKaeTCSJ BI.J -cHrHan, CHSJTbiH c nyaHTa, qepe3 cxe 

BaTeJJSJ OIIOpHhlX HMIIYJlbCOB H lleJJHTeJJSJ qacTOThl rrepell 38~yCKO 

CTBYIOUiero llHCKpHMHHaTopa rrpeo6pa3oBaTenSJ. EcnH nenHTh qac 

TO KB>KllbiH BTOpOH BLf-cHrHaJJ naeT HMIIYJlbC "CTOII,. H BO BpeM 

CIIeKTpe IIOSIBJlSIIOTCSI llB8 MrHOBeHHbiX IIHK8 1 p83lleJJeHHbiX senHq 

3HaH JlHHeHHYIO xapaKTepHCTHKY rrpeo6p830BaTeJJSJ IIpH ll8HHOH B~ 

3e 1 C IIOMOUlbiO STOrO MeTOll8 MO>KHO 6biCTpO IIpOBOllHTb BpeMeH 

pOBKY B SKCIIepHMeHTe, 

Ha pHc. 7 npHseneH MHoroKaHaJJbHbiH speMeHHoif crreKTP rr 

202 
3HeprHH 443 KSB B Sillpe Po , H3MepeHHbiH Ha rryqKe arrrrapaT; 

HOt! H8 pHC, 8, ¢H3HqeCKHe pe3yJJhT8Thl 6hlJJH IIOllp06HO OIIHC8Hb 

OnHaKo s cpH3HqecKoM SKcrrepHMeHTe qacTo HHTepec rrpencTaBJJSJ 
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c-

un3KHX aReprnll:, MeToa aaoii:Roro 3arrycKa no ~poRTy ynyqruaeT apeMeHR~e 

pa3perueRne anH Rll3Knx aReprnll:, oaRaKo rrono~eRne rrnKa apeMeRRoro crreKT

pa cMeruaeTCH B 3aBncnMOCTn oT aReprnn raMMa-KBaHTOB (pnc, 6), He-

rronb30B8Hll9 ~OpMHpOB8TenH 

3TOT a~~eKT, 

time pick- off) IT03BOnHeT KOMIT9HCHpOB8Tb 

2.4, H 3M e p e H ll e B p eM e H >K ll3 H ll B H a H 0 C e K y H a H 0 M 

anana3oRe na rryqKe 

Opn H3Mepennn Ra rryqKe apeMeHROH n aHepreTnqecKnH TpaKThl c rep-

MBHHeBOrO aeTeKTOpa He OTnnqa!QTCH OT Bbllli90ITllC8HHblX1 TOnbKO BeTBb 

c cl'oToyMHO>KnTenH 3aMeHHeTCH cnrHanoM, CHHTbiM c 84-HarrpH~eHnH, Ecnn 

~a30BOe OTHOllieHlle Me>Kay yCKOpH!OllillM • .84-HaiTpH>KeHneM ll 38pHAOBblM 

cryCTKOM He MeHHeTCH C BpeMeHeM, TO CllrRan, CHHTblfi C AY8HT8 llHKnO

TpOH81 nrpaeT TaKy!O >Ke ponb KaK cnrHan "eTa pTa" ( nnn "cTorra"), rrony

qeHHhlH co cunRTnnnHunoHHoro aeTeKTopa. Eonbruoe BHnMaHne 6hlno yaene

no "qncTOMY rrpnBOay" 84-cnrRana K 6b!CTpOA9HCTBY!Olli9MY AllCKpHMllH8TO

py rrpeo6pa3oBaTenH, 8 caMOM rrpocTOM BapnanTe yMeHbllieHHbie cnHycoH

aanbHbie llMITynbCbl 84 ITOA8!0TCH rrpHMO H8 6b!CTpblH AllCKpllMHH8TOp "CTOIT", 

06bJqno rrporrycKaeTCH 84-cnrRan, CHHTbifi c ayaHTa, qepe3 cxeMy ~opMnpo-

saTenH orropHhlX nMrrynbcoa n aenRTenH qacToThl rrepea 3arrycKoM 6hlCTpoaen

CTBY!Olliero ancKpnMnRaTopa rrpeo6pa3oBaTenH. Ecnn aenHTb qacToTy Ha 2, 

TO K8>KAblH BTOpOH 8Lf-cnrHan aaeT llMrrynbC 11 CTOIT 11 H BO Bp9M9HHOM 

crreKTpe rroHBnH!OTCH aaa MrRoBeHHbiX ITHKa, pa3aeneHHbiX aennqnHon T = 1/f. 

3HaH nnHeHHY!O xapaKTepnCTllKY rrpeo6p830B8TenH rrpn A8HHOH BpeMeHHOH 6a-

3e, C ITOMOllib!O 3TOrO MeTOA8 MO>KHO 6b!CTpO rrpOBOAllTb BpeMeHHy!O Kann6-

pOBKy B 3KCnepHM9HTe, 

Ha pnc. 7 npnaeaeH MHoroKaHanbHbiii: apeMeHHOH crreKTP rrepexoaa 

202 
3HeprnH 443 KaB B Hape Po , H3MepeHHbiH Ra rryqKe arrrrapaTypon, rroKa3aR-

/5/ 
uoti Ha pnc. 8. 4>n3RqecKne pe3ynbT8Tbi 6binH rroapo6Ho orrncaHbi B pa6oTe • 

OanaKo B ~n3nqecKoM aKcrrepnMeHTe qacTo nRTepec rrpeacTaBnH!OT He TonbKO 
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~ 

BpeMeHHbie CBOitCTBa onpeaeneHHbiX nHHHit1 HO H 9HepreTH'IeCKHe cneKTpbl 

6onhiiiOI'O aHana3oHa. llm1 9THX ueneit Mbi Hcnonb30BanH LlBYXMepHbiit aaanH3 

raMMa-cneKTpa no BpeMeHH. BpeMeaaoA cHraan noaaeTCSI aa KOLlHpoBIIIHK 

( 8 KaHanoB) 1 a 9HepreTH~eCKHlt CHI'Han - Ha apyroit KOLlHpOBIIIHK no 256 Ka

HanoB. CneaoBaTenbHo, LlnR TaKoro LlBYXMepaoro aaanH3a ay~aa naMSITb 

B 2048 KaHanoB. 3aepreTH~ecKHA cneKTp noaaaHM Ha X KoopaHHaTy, a Bpe

MeHHOA - Ha Y KOOpLlHHaTy. MoMeHT COBnaaeHHSI BpeMeHHOI'O H 9HepreTH

~eCKOI'O HMnynhCOB LlaCT +1 B naMSITH aHanH3aTOpa, T.e. 6yLleT 3aperHCTpH

poBaH aKT COBnaaeHHSI, 

ABTOpbl Bb!pa~a!OT rny60KYIO 6naroaapHOCTb aKaaeMHKy r.H. cPnepoBy 

3a nOCTOSIHHbllt HHTepec K pa6oTe H noaaep">KKy H p o A pnbTY - 3a MHOI'O~HC

neHHble LlHCKyCCHHo 
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