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npHBOJU!TCSl: OllHC8HH8 CllOHCTOf'O ,UeTeKTOpa, HM8101U8f'O Bb!COKYIO s<!J<!JeKTHB

HOCTb perHCTp8UHH Heti:TpOHOB H M8110qyBCTBHT811bHOf'O K r -KB8HT8M 0 .LleTeKTO·p 

npenHa3HaqaeTCS! LlllS! perHcTpauHH Heti:rpoHoB c SHeprHeA B HHTepsane 5-20 Ms B. 

.illl S! pemeHHS! MHOI"'HX 38Llaq S!,UepHOH <l:JH3HKH H <l:JH3HKH 9JleMeHT8pHhlX qac-

THU Tpe6y.IOTCS! .neTeKTOpb! Heti:TpOHOB, ll03BO.TIS!!Oll!He C Bb!COKOti: s<!J<!JeKTHBHOCTb!O 

I ""1 0% I perHcTpHposaTb 6brcTpbre Heti:TpOHbi Ha ¢oHe 

OC068HHO onaceH, KOI"'Ll8 ero HCTOqHHKOM S!B.TIS!8TCS! C8M8 MHW 8Hbo 

.Llo llOC118.UHero BpeMeHH T8KH8 ,UeTeKTOpb! 6bi.TIH H8H3B8CTHblo C KOHU8 1958 
/1-3/ v 

rona llOS!BHllHCb C0061U8HHS! O· C03Ll8HHH H8HTpOHHOf'O Ll8T8KTOpa, B KOTOpOM 

O'l;Llel18HHe llpOTOHOB OTLl8"1H OT 9J18KTpOHOB OCHOB8HO H8 pa3J1H<jHH BO BpeM9HHbiX 

xapaKT8pHCTHK8X CBeTOBb!X BCllb!W8K, Bbl3B8HHb!X 9THMH "18CTHU8MH B CUHHTHJ1J1S!TOp8X, 

B HaCTOSJll!eA craTbe onHCbiBaercSJ eme onHH THn neTeKTopa - cnoMCThrH ne

TeKTop, npe.nH83H8"18HHbiti: LlJ'lS! s<!J<l:JeKTHBHOti: perHCTp8UHH 6biCTpb!X H8HTpOHOB Ha 

<iJoHe y -KB8HTOBo noc11e TOI"'O, K8K 9TOT Ll eTeKTOp 6b!J1 H3f'OTOB118H H HCllbiTaH, 

/4/ 
;13"' llHTeparype llOS!BHllOCb KpaTKOe C006lU8HHe 06 HCllOllb30B8HHH Ll9T9KTOP!l Ta-

KOI"'O :>Ke TMna, He conep:>Kamee, onHaKo, nonpo6Horo ero onMcaHHS!, 

npHHUHll pa60Tbi H KOHCTpyKUHS! ,U8T8KTOp8 

npHHUHll pa60Tbi CllOHCTOf'O Ll8T8KTopa OCHOBaH H8 HCll0J1b30B8HHH p83JlHqHSJ 

xi 
B npo6erax llpOTOHOB H 9118KTpOHOB OLlHOti: H TOt!: :>Ke :3HeprHH o .LleTeKTOp LlllS! perH-

CTp8UHH Heti:TpoHoB c SHeprMeti: £n,. I En,MifJ(fi> £ 11 >£nap I cocTOHT H3 HecKonb

KHX CUHHTHllliHPYIOlUHX CJlOeB TOJllUHHOH ~ , nycTb £" t!, 8CTb 9HeprHSl: 9118KTpOH8 7 

Ll8101U8f'O B CUHHTHllliSl:TOpe CB9TOByiO BCllb!WKy TOt!: :>Ke B8.TJH<jHHbi, qTO H npOTOH OT-
•• 

naqH c SHeprMeti: En,,.,«.Torna TOlllUHHah Bbi6MpaercSJ MeHbWe npo6e!"'a sneKTpoHa 

c 9HeprHeA Ee . HO 60llbW9 npo6era npoTOHa OT.naqH c 9HeprHeH t;',.,,.,ttK~ .. npH 

STOM ycnoBHH 9J18KTpOHbl C 9HeprHeH 60llbWeti: ~e CMOryT ll0ll8CTb B coce.UH!iti: 

C.TIOH H.TIH npoti:TH qepe3 H8CKOllbKO cnoes. 

xi 
PaHee B Haw etl: na6opaTopHH 6bi.Tia c.uenaHa nonbiTKa HCITO.Tib30BaTb cnOI1CTbiti 

CUHHTHJ1J1Sl:TOp LlJ'lSl: Bb!Ll9118HHS! KOpOTKonpo6e:>KHbiX llpOTOHOB H8 <!JoHe Ll.TIHHH0-
/5/ 

npo6e.>KHbiX • 
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B ,neTeKTope eoee.nsHe enoH pa3,neneHbl eseTosenpoHHuaeMbiMH neperopo.nKaMH 

H eBeT OT Beex 'leTHblX eJIOeB eo6HpaeTeSI Ha O.llHH cPOTOyMHO:>KHTeJ'Jb 1 a OT Beex 

He'leTHhiX - sa .npyroA. EenH sseprHsr sneKTposa .noeTaTO'IHa, '1To6bl os npoHHK 

B eoee.nHHA eJIOA 1 TO B o60HX ¢3Y O,llHOBpeMeHHO B03HHKaiOT HMDYJibebl. 3neK.Tpos

HOe yeTpOiteTBO OT6paehiBaeT eosna,naiOIUHe HMnyJibebl H nponyeKaeT ,llJISI aMDJIHTy,n

HOro aHaJIH38 O.llHHO'IHble HMnyJibebl1 B03HHKaiOIUH9 B JII060M H3 .llBYX ¢3Y. 3-ro ... 
no3BOJISieT OT,lleJIHTb npoTOHbl OT,lla'IH OT 9JieKTpOHOB, o6pa3oBaHHbiX r -KBaHTa-

MHo 

" Vf3rOTOBJieHHbiA HaMH eJIOHeT-biA .lleTeKTOp eoeTOHT H3 28 .llHeKOB nJiaeTH'Ie-

eKorO eUHHTHJIJISITOpa /sa OeHOBe UOJIHeTHpOJia e 

+0,2% ot,NPOI .nHaMeTpoM 80 MM H TOJIIUHHOIO 

.ll06aBKaMH 2% 

It,= 4 MMe ft, 
p-Tep¢eHHJia + 

H3 ye.TlOBHA, 0 KOTOpbiX y:>Ke rOBOpHJIOeb BbiWe, ,llJISI 

onpe.nensrnoeb 

EnDp= 5 Mas H£,,..,(_20 Msa. 

Coee,nHHe .llHeKH OT ,ll9JISIJIHeb ,npyr OT ,npyra qepsoA 6yMaroA TOJIIUHHOIO 

0,05 MM H nnoTHO e:>KHManHeb. OnTH'IeeKoro KOHTaKTa 6yMarH e .nHeKaMH He 6hrno • 

.Q eTeKTOp eoeTOHT H3 .llBYX H.ll9HTH'IHblX qaeTeA, paenono :>K eHHbiX O.llHa 3a ,npyroA.. 

B Ka:>K.noA qaeTH eseT oT 'leTHhiX .nHeKoB sanpasnsreTeSJ eseToso.naMH H3 nneKeHrna· 

ea aa .nsa 4>3Y-29 /eM. pHe.II. 

qT06bl eBeT H3 '19THbiX .llHeKOB H9 nona,nan Ha ¢3Y, OeMaTpHB810IUH9 He'leTHble 

.n HeKH IH sao6opoT I, 6oKOBbie nosepxsoeTH .nHeKOB 6binH pa3,neneHhi sa 'leT bipe 

paBHblX qaeTH H ,llBe npoTHBOUOJIO:>KHbie UOKpbiBaJIHeb 8JIIOMHHHeBOit ctJonbroA. 

Beero B ,neTeKTOpe HMeeTeSI 8 eBeTOBO,llOB H 8 ¢3Y-29, Ka:>K.llblit H3 KOTO

pblX noMewes B oT,neJihHYIO MarHHTHYIO 3aiUHTy H3 MBrKoro :>Kene3a. OnTH'IeeKoro 

KOHTaKTa Me:>K,ny euHHTHJIJISlTOpaMH H e&eTOBO.llaMH He 15biJIO• 3TO npHBO.llHJIO K se-

60JibWOMY yMeHbWeHHIO 8MUJIHTY.llbl HMnyJibea e s·\rxo,na ¢3Y, HO ynpowano pa6o

Ty e ,neTeKTOpOM. 

3Jie'KTpOHHKa ,neTeKTOpa 

Bee 8 ¢3Y pa6oTaJIH npH Hanpg:>KeHHH OKOJio 1000 s, npH'IeM Hanpsr:>KeHHe 

Ha Ka.>K,noM ¢3Y MO:>KHO 6bmo perynHposaTb oT.nenbHO. Ka:>K.llbie 'leTbtpe 4>3Y, 

oeMaTpHBaiOIUHe '19THbie HJIH He'leTHble ,llHeKH_, HMeJIH 06IUyiO Harpy3KY 2 KOMa 

BnoK-exeMa sneKTpoHHKH noKa3aHa Ha pHe. 2. 
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V!MITYllbCbl OT Ka:>KnoR rpynnbi ct>3Y qepe3 npenyCHliHT9liH nYl, n Y2, Ka6e-

l!H PK-50 nnHHOR 50 M nocTynaroT Ha sxon ycHliHTeneR Yl, Y2 /c perynHpye-

MbiM KOa4J4JHUH9HTOM YCHli9HHSI 1-1,5/, npenHa3H8t.I9HHbiX llliSI Bblp8BHHB8HHSI aMn.riH

Tyn Me:>Kny rpynnaMH ¢3Y. MaKCHMallbHaSI aMnliHTyna HMnynbcos oT '( -xsaHTOB 
60 

Co Ha sxone Y1 HliH Y2 6bma oKono 0,1 s. 

C Bb!XOna Ka:>Knoro H3 aTHX yCHliHTeneR HMITY1lbCbl ITOCTynaiOT B cyMMaTop H 

Ha ycHliHTenH Y3, Y4 /c Koa¢¢HuHeHTOM ycHneHHSI rJ 4001. CxeMa cosnaneHHR 

-7 
C pa3pewa!OIUHM BpeM 9H9M" "" 1 Q C9K Bbipa6aT biBaeT 38ITHp810IUHH HMnyllbC, KOTo-

pb!H <tJopMHpyeTCSI orpaHH'IHB8IOIUHM yCH11HT9li9M H ITOCTynaeT B 38llHparoiUee ycTpoR

CTBO. llliHT9llbHOCTb 38llHp8IOIUero HMnyllbC8 01 6•10-6 
C9Ke 

CyMMaTop. xapaKTepH3yeTcSI senHt.IHHoR Koa¢¢HuHeHTa cyMMHposaHHSI $ = 
rne 

I/~,; aMnl!HTyna HMnynbca Ha 

nonaeTcSI HMnynbc aMnliHTYllbi 1/ 
Bbixone cyMMaTopa, Korna Ha oni!:H H3 sxonos 

//(~£ - aMnnHTyna HMnynbca Ha Bbixone, 

Korna Ha o6a sxona nonaroTcSI HMnynbCbi c aMnliHTY noil: 1/2 A. 

B pa6oTe Hcnonb30BallcH cyMMaTop, H3o6pa:>KeHHbiH Ha pHc. 3, HMeiOIUHA 

,5' = 0,97 s pa6ot.IeM nHana3oHe aMnnHTy n. 

nocne cyMMaTopa HMnyllbCbi nononHHTenbHO ycHnHsaroTcSI H 3a nep:>KHsaroTcSI 

BO Bp9M9HH T8K 1 t.ITO nonanaroT B 38llHpa!OIUee ycTpOHCTBO Ha cepenHHY COOTBeT

CTByiOIUHX HM 38ITHp810IUHX HMITYllbCOBa 0nHHOt.IHbl€ HMllY.TlbCbi, B03HHK8IOIUH9 B lii0-

6oR H3 nsyx rpynn ct>3Y, npoxonSIT t.Iepe3 3anHparomee ycTpoRcTBO H nocTynaroT 

B 8H811H3Hpy!OIU99 ycTpOHCTBO. 

0CHOBHbi9 XapaKT9pHCTHKH neTeKTOpa 

npH OTKlli0'19HHOH 

., 
CXeMe COBnan 9HHA H K03cP4JHUH9HTe CYMMHpOB8HHSI $=I 

CliOHCTb!H neTeKTOp He 0Tl!Ht.I89TCSI OT neTeKTopa C MOHOliHTHbiM CUHHTH.TlJlSITOpOM 

H HMeeT BbiCOKyro a¢¢eKTHBHOCTb perHcTpauHH KaK HeRTpOHOB TaK H J -KsaH

Tos. npH BKlli0'19HHOH cxeMe COBnaneHHH act,J<tJeKT~BHOCTb perHCTpaUHH H9HTpOHOB 

yMeHbW89TCSI H93H8'1HTe.nbHO, B TO BpeMSI K8K aci.Jct,JeKTHBHOCTb perHCTp8UHH ~
KB8HTOB yMeHbWaeTC51 B 3H8t.IHTe.TlbHO 60llbllleH CTeneHHa 
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B Ka<~ecTae xapaKTepHCTHKH yMeHbW9HHH a¢¢eKTHBHOCTH perHcTpauHH HeA-

TpoHos H r -KBSHTOS sse.ueM KOacl:J¢HUH9HT OTOp8CbiS8HHSI K, onpe.uenHeMblH 

cne.UylOWHM COOTHOW9HH9M: 

IC~ 
N--Nr 

r.ue N-- c<~eT Ha HeKoTopoM nopore HHTerpanbHoro,. .llHCKpHMHHaTopa npH SbiKnlO

'19HHOH CXeMe COSna.ll9HHH1 /V'r- C'I9T H8 TOM >Ke nopore .llHCKpHMHHaTopa 

npH BKnlO<~eHHOA cxeMe coana.ueHHA. 

Heooxo.uHMO OTM9THTb, 'ITO Koa¢¢HUH9HT OTOpaCbiS8HHSI r -KsaHTOS 

npH na.ueHHH ~ -KBSHTOS napannenbHO OCH .ll9T9KTOpa OOnbwe, '19M npH HX. 

H30TponHOM pacnpe.ueneHHH. Bee H3MepeHHH napaMeTpos .ueTeKTopa npoao~HnHCb 

npH pacnonO>K9HHH HCTO'IHHKOS HCCne.uyeMbiX '18CTHU Ha OCH .ll9T9KTopa, H8 pac

CTOSIHHK npHOnH3HT9nbHO 30 CM OT U9HTp8 .ll9T9KTOp81 nOCKOnbKY .ll9T9KTOp npe.u

H83H8 '19H .unH perHCTp8UHH H9HTpOHOS H3 MHW 9HH 1 pacnono >K 9HHOH H8 OCH .ueTeK

Topa B npHCyTCTSHH d -KS8HTOB1 T8K>Ke oopa3ylOUlHXCSI S MHW9HH. 

nopSI.UOK senH'IHHbl Kt MO>KHO 

pa>KeHHHo nnH OU9HKH . acl:Jcl:JeKTHBHOCTH 

onpe.uenHTb H3 cne.uyromHx npocTbiX cooo

oTopacb!BaHHH npH tj, <. 10 Mas .uoCTaTo<~-
HO paCCMOTpeTb KHH9M8THKY KOMnTOHOSCKOT'O pacceSIHHSI B nnaCTHH8X CUHHTHnnHTOpa. 

B nnacTHHe TonmHHoA 4 MM sneKTpOHbi ocTaBnHIOT "' 1,5 Mas. EcnH nopor 

cpaoaTb!B8HHH sanHpalOmero ycTpoAcTaa cooTBeTcTayeT 0,2 Mas, KaK aTo ocywe-

CTBneHO S paCCM8TpHsaeMOM .ll9T9KTOpe1 TO BCe KOMnTOHOSCKHe aneKTpOHbl OT.lla..:. 

'IH c aHeprHeA > 2 Mas oy.uyT 38S9.ll0MO oTopoweHbi. EcnH ycTaHOSHTb nopor 

perHCTpaUHH B aHanH3HpyromeM ycTpOitCTse COOTS9TCTByiOUlHH 2 Mas, TO SbiW9 

9Toro nopora / -KsaHTbi MoryT Ob!Tb saperHcTpHpoaaHbi nHwb s pesynbTaTe 

.llBOHHOrO KOMnTOHOSCKOro paCC9SIHHSI S nnaCTHH8X O.llHOH '19THOCTH. 3To npo-

H30H.ll9T' TOnbKO npH ycnOBHH 1 'ITO B OOOHX cny'I8SIX paCC9SIHHSI aneKTpOHbl He Sbl30-

BYT Cp808TbiB8HHSI 3anHparomero ycTpOHCTS8 1 a CyMM8 aHeprHA OOOHX KOMnTOHOS

CKHX aneKTpOHOB oonbwe 2 Mas. B pesynbTaTe aToro Koa¢¢HuHeHT OTOp8CbiBa-

HHSI CHH>K89TCSI .llO HeCKOnbKHX .ll9CSITKOS• 

Cne.uyeT saMeTHTb, "'TO TO'IHOe Bbi'IHcneHHe /tj saTpy.uHHTenbHO, TaK KaK 

npH aToM H900XO.llHMO Y'IHTbiS8Tb MHOT'0Kp8TH09 pacceHHHe. ciJniOKTy8UHH HOHH38UHOH

H biX noTepb H TOpM03HOe H3ny'I9HH9 aneKTpOHOS• SICHO O.llH8K0 1 'ITO '19M M9HbW9 

~ 

* 

L 

\· 

' 
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TonruHHa .uacKa It,. , TeM 6onbllle /CJ anB .llaHHOA aHeprHH r -KBaHTOB, H 

qTo qeM 6onbllle TonruHHa acero Ll eTeKTopa, TeM 6onblll e aepoBTHOCTb MHoroKpaT-

Horo KOMnTOHoBcKoro pacceBHHB H1 cne.uoaaTenbHO, TeM MeHbllle IC/. 
VfaMepeHHB ICj Ha paanaqHbiX noporax perHcTpaUHH aneKTpoHOB 6bmH npo.ue

naHbi .unB V -KaaHTOB c aHepraeA 1,33 Mas I Co 6"1, 2,75 Mas I Mt"~l H 
I Ll ((. C /~It xl 

4,5 Msa lpeaKUHBf' To ~ I , cooTBeTcTBeHHO. PeaynbTaTbi H3MepeHHA 

npe.ucTaaneHbi Ha pHCo 41 rae-npHBe.lleHbi 3HaqeHHB I(;/' B 3aBHCHMOCTH OT nopora 

perHCTpaU~H aneKTpoHOB. 

npe.ucTaBnBeT HHTepec 3HaqeHHe KOScPcPHUHeHTa OT6paCbiBaHHB aneKTpOHOB, 

aHeprHB KOTOpbiX .llOCTaTOqHa .llnB TOro, qT06bi npoATH qepe3 Bee .llHCKH .ueTeKTOpa, 

T.e. 6onbrue 20 Mas. YfaMepeHHB .uanH 3HaqeHHe KoaciJ¢HuHeHTa oT6pacbiBaHHB 

6onbrue 1000. npHBe.ueM TaK:>Ke 3HaqeHHB K09cPcPHUHeHTa OT6paCbiBaHHB B TOM cny· 

qae, Kor.ua aanHparomHA HMnynbc o6paayeTcB coana.ueHHeM HMnynbCOB OT .uayx 4>3Y1 

ocMaTpaaaroruHX O.llHH H TOT :>Ke .llHCK. 3ToT KoaciJciJHnHeHT Ha nopore 1 Mas 1C'o60 
I 

oKaaancH paBHbiM 100 H ,-v 1000 Ha nopore 2 Mas I Po-8e1. 

Bbirue y:>Ke oTMeqanocb, qTo B cnoacToM .lleTeKTope npH BKnroqeHaoA cxeMe 

COBDa.lleHHA HMeeT MeCTO He3Ha'IHTenbHOe OT6paCbiBaHHe HeATpOHOB. 3To OT6paCbiBa

HH9 o6ycnoaneao KaK npoxo:>K.ueaHeM aeKoToporo qHcna npoToaoa oT .uaqH a coce.uaHe 

.llHCKH, TaK H .llBOAHbiM pacceBHHeM HeATpOHOB B LlHCKaX pa3HOA qeTHOCTHo 

llnB H3MepeHHB KOacPciJHnHeHTa OT6paCbiBaHHB HeATpOHOB "'" H ODpeneneHHB 

a<fJ<fJeKTHBHOCTH CnOHCTOrO .lleTeKTOpa CHHMMCB HHTerpanbHbiA cneKTp DpOTOHOB OT

.oaqH oT aeATpoaoa c :aaeprHeA 14,8 Mas , o6paayromaxcB a peaKUHHi+t:i/•/lt!-1-11,. 

CneKTp npOTOHOB OT.llaqH DpH BKniOqeHHOA cxeMe COBna.ueHHA DOKa3aH Ha pHC. 5, a 

3HaqeHHB K,v=tnz pa3HbiX noporoB perHCTpanHH npOTOHOB OT.llaqH npHBe.lleHbi Ha pH:c.4; 

H3 9TOro pHCYHKa BH.llH0 1 qTO 3lflaqeHHe /(;If, He npeBbill!aeT 1,5. 

3ciJciJeKTHBHOCTb CnOHCTOrO .ueTeKTOpa npH BKniOqeHHOA CXeMe COBDa.lleHHA Ha 

nopore Etrol'= 5 Mas oKaaanacb ~ 15%; npH BbiKnroqeaaoA cxeMe coana.ueHHA 

a<fJ<fJeKTHBHOCTb Ha 9TOM :>Ke II"pore 6bina CC 20%. 3Ta BenHqHHa COBna.uaeT C 

pacqeTHbiM 3HaqeaHeM. aciJciJeKTHBHOCTH MOHOnHTHOrO CUHHTHnnBTOpa TeX :>Ke pa3Me-

poa. 

xl llnB ocyruecTaneHHB aToA peaKnHH, a TaK:>Ke peaKnHH i+t:l/-+ H.e- + ,_,. 
16 I 

Hcnonb30Banacb ycKopHTenbHaB Tpy6Ka aa 300 Kaa 
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PaapewaiOmaR cnoco6aocTb no aaeprHH oueausanacb KaK H3 cneKTpa npoToaos 

oT.uaqH oT aeH:TpoHos c aaeprHeA 14,8 Mas /eM. pHc.5/, TaK H H3 aMnnHTy.uaoro 

pacrrpe.ueneHHSI HMnynbcos oT aneKTpoHos c aHeprHeA ,.., 100 Mas, npoxo.uRIUHX 

qepe3 .ll9T9KTOp nap8JIJ19JJbHO ero OCH. 0onywHpHH8 JJHHHH 6blJ18 /20-25/% 0 

PaapeweHHe, S OCHOBHOM, OIIp9.ll9JJSI9TCSI H90.llHOpO.llHOCTb!O CS9TOC6opa S Ka:>K

LlOM LlHCKe H oT pa3HbiX LlHCKOB, a TaK:>Ke HeToqHOCTbiO I 10 %I no.uroHKH aMnJlHTYLl _., 
Ka:>K.uoro H3 SOCbMH ct>3Y. Heo.uHopo.uHoCTb cBeToc6opa H3 o.uHoro LlHCKa o6bJqao 

,t (c1,._.~ - 3 """'"") 1 II/ 'Y 4.( 
xapaKTepHayeTcR senHqHaoA A c ., .1· •,'()O /4», r.ue VHtii<C H .IMIIH 

o.IH~~c -1- lftiiH 
- HaH60JJbW99 H HaHM9HbW99 3HaqeHHSI 8HO.llHOI"O TOK8 ¢3Y, KOT0pb!9 nonyqaJOTCSI 

npH o6nyqeHHH p83J1HqHb!X ToqeK CUHHTHJlJJSITOpa. 3Ta B9J1HqHH8 I!pH HCII0Jlb30S8HHH 

LlBYX ¢3Y, OCMaTpHS8101UHX LlHCK, H OTCyTCTBHH 0Tpa:>K8101U9I"O IIOKpb!THSI H8 LlHC-

K9 COCT8BJ1Sin8 9%. VfaMepeHHSI, npH KOTOpb!X LlHCK OCM8TpHS8JlCSI O.llHHM ¢3Y, Ll8JlH 

B9J1HqHHY ,.d = 25% •. npH IIOKpb!THH LlHCK8 TOHKHM CJ109M 8Jl!OMHHHSI nyTeM H8IIb1Jle-

HHSI B BaKyyMe
1 

3HaqeHHSI 4 COCT8BJ1SIIOT, COOTB9TCTBeHHO, 19% H 85%. 

8Be.ll9HHbl9 Bb!W9 KOacfJqlHUH9HTbl OT6paCbiS8HHSI IIpaSH.TlbHO OIIHCbiS810T CBOfi

CTBa .ll9T9KTOpa TOJlbKO B TOM CJlyqae, KOI"Ll8 KOacfJcfJHUH9HT CyMMHpOB8HHSI s ';; }. 
Dei!:cTBHT9JibHO, yMeHbweHHe ,5' npHBO.llHT K yMeHbWeHHIO aM.TIJlHTy.u cyMMHpyeMbiX 

HMIIYJlbCOB S CII9KTpe, IIOJiyqeHHOM IIPH ShlKJIIOqeHHOfi CXeMe COBil8.ll9HHi!: 1 TaK qTo 

qaCTb CII9KTpa B6JJH3H ero B9pXH9H rpaHHUhl 6y.ueT o6yCJ10BJ19H8 TOJlbKO O.llHqoqHhl

M H HMIIYJlbC8M H. noaTOMy K09cflcfJHUH9HT OT6paCbiS8HHSI B6JJH3H M8KCHM8.TlbHOH 8MII.TIH

TYLlbl 6y.ueT cna.uaTb K e.uHHHue. Hao6opoT, npH 5 > 1 KoacflcPHuHeHT oT6pacbiBaHHH 

B6JJH3H M8KCHM8JlbHOH 8MIIJIHTY.llbl CTpeMHTCSI K 6eCKOHeqHOCTH. 

3Ta aaE>HCHMOCTb K oT $ HJJJJIOCTpHpyeTcR pHc. 6, r.ue npHBe.ueHbi peaynb-

Co 60 
TaTbi H3MepeHHH K /npo.uenaHHbiX c I B6.TIH3H MaKCHManbHOA aMII.TIHTYLlbi npH 

pa3HbiX 3H1Pl.eHHSIX ,S" . K'aK yKa3bisanocb Sbiwe, B aneKTpOHHOi!: cxeMe .ueTeKTopa 

HCIIOJlb30BancH cyMMaTop c ,s' =0,97, TaK qTo npHBe.ueHHbie SHaqeaHH IC J' H ICif..-
aecKOJJbKO 38HH:>K9Hbl. 

Vf3yqaJJ8Cb T8K:>Ke 38BHCHMOCTb KOacflcfJHUH9HT8 OT6paCb!B8HHSI OT KOacflcfJHUHeH

TOS YCHJ19HHSI yCHJIHT9Jiei!: !:J!J H y~~ • 3Ta 38BHCHMOCTb HM9118 SH.ll H8CbllU8101U9ll

CSI KpHBOH H pa6oqag ToqKa 6b!Jl8 Bbi6paHa S Haqane H8Cb!lU9HHHo 

CpaBHeHHe cnoHcToro .ueTeKTopa, HaroTosneHHoro HaMH, co cnoHCTbiM .ueTeK-

/4/ • 
TOpOM, HCIIOJJb30B8HHb!M B t IIOK83b!B89T 0 qTO IIOCJJ9LlHHH HMeeT 3HaqeHHe K d 

• 
-----' 

1 

' 

i 
I 
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H8 rropore perHCTp8UHH aneKTpOH0S 

60J1bllle. 3TO CSSI38HO C TeM, 'iTO S 

2,2 Mas I Ej-=2,75 Mas/ rrpHMepHo s..osoe 

/4/ ' 
..oeTeKTope TOJ1IUHH8 K8.>K.llOA: ITJ18CTHHbi S 

1,2 p838 1 a 06IU8SI TOJ1IUHH8 S 2,7 pa38 MeHbrue, '19M S ..oeTeKTOpe, OITHC8HHe KOT0-

/4/ 
poro npHse..oeHO Sbillle. Oocne..oHee o6cTOSITeJ1bCTSO ..oenaeT ..oeTeKTOp rrpHMepHO 

S.llSOe MeHRe a¢¢eKTHSHbU~ K He~TpOH8Mo 

/2 I 
4TO K8€~eTCSI ShlCOKoa¢¢eKTHSHOrO HeA:TpOHHOrO ..oeTeKTOpa .llpyroro THITa 

.llJ1SI perHCTp8UHH HeA:TpaHOS S npHCyTCTSHH raMM8-KS8HTOS, TO OTHOCHTeJ1bHO 60nb-

ruoro ..oeTeKTOpa T&KOrO THITa .ll4HHbiX ITO'iTH HeT. 0o-sH.llHMOMy1 OH HMeeT 
Ky/2/ 

60J1bllle, 'ieM K r CJlOHCTOro ..oeTeKTopa. He..oocTaTKOM ..oeTeKTopa TaKoro THna 

-6 
SJ BnSJeTcSJ 6onbruoe MepTBo.e speM!I I 5· 10 ceK/, 'iTO rrpHSO.llHT K yMeHbllleHHIO 

a¢¢eKTHSHOCTH perHCTp8UHH HeitTpOHOS npH 60J1blll0M C'ieTe K8K raMMa-KS8HTOB 

T8K H HeA:TpOHOS. 

CnoHcTbiA ..oeTeKTop Mo.>KeT 6biTb npHMeaea npH 3H8'iHTenbHO 6onbWHX 3arpy3-

Kax, T8K K8K YM 9Hblll 9HHe a¢¢eKTHSHOCTH K H9A:TpOH8M ooycnoBlleHO TOJ1bKO ITJlOT

HOCTbiO H .llJ1HT9J1bHOCTbi0 3"8ITHp8IOIUHX HMnynbCOS1 Bhl3S8HHbiX raMM8-KS8HT8MHo B 

..oeTeKTOpe, H3rOTosneHHOM H8MH 1 .llJ1HTeJ1bHOCTb 3aiTHp810IUero HMITYJ1bC8 COCT8S1lSIJ18 

-6 -8 0,8 • 10 ceK, HO OH8 Mo.>KeT 6biTb yMeHblll9H8 .llO SeJ1H'iHHbi 10 Celt, onpe..oenSieMOA: 

.llJlHTeJlbHOCTb IO CSeTOSOR SCITbilllKH S CUHH'l'HJ1J1SITOpe. 

CnoHCTbiA ..oeTeKTop HM eeT H8H6onbruee oT6paCbiSaHHe .llJlSI raMMa-KSSHTos, 

HarrpasJieHHbiX S.llOJlb ero OCH. O..o H8KO OH MO.>K9T )' cneru HO npHM9HSITbCSI H .llllSI 

yMeHbllleHHSI H30TpOITHO pacnpe..oeneHHoro SH9lllHero ¢0H8 raMM8-KS8HT.QS0 

TaK, HanpHMep, SKJ1IO'i9HH9 CX9Mbi COSIT8.ll9HHA: S .ll9T9KTOpe1 p8CITOJ10.>K9HHOM S 

H3~9pHT9J1bHOM naBHJ1bOH9 CHHXpOUHKJ10TpOH8 06~9.llHH9HHOro HHCTHTyTa Sl.llepHhlX 

HCCJle.llOB8HHA:, S 20 p83 yM9HblllHJJO SH9lllHHA: ¢oH Ha rropore 1 COOTS9TCTSYIOIU9M 

aHeprHH aneKTpoHa,pasHoA: 3 Mas. .. 
.QeTeKTOp Hei!:TpOH8 T8KOrO THna MO.>KeT 6biTb SbliTOJlHeH S SH.lle CJ10HCTOrO 

rrponopuHOH8JlbHOrO C'i9T'IHK8o npH aTOM 8MITJ1HTY.llbl HMITyJlbCOS OT npOTOHOS H 

aneKTpOHOS O.llHOH H TOft .>K e aHeprHH OTJ1H'i8IOTCSI He3H8'iHT9J1bH0 1 H rrpa perHCTpa

UHH H9HTpOHOS Ha HeKOTOpOM nopore K r 6y..oeT 3H8'iHT9JlbHO 6oJlbllle, qeM K y 
HB TOM .>Ke rropore S TOM CJly'iae, KOr.ll8 npHMeHeH OpraHH'i9CKHA: CUHHTHJ1J1SITOp. 

Oco6eHHO y..oo6eH cnoHcThlA: nponopuHoHaJlbHhlA: c'ieT'iHK .llJlSI perHcTpauHH HeA:TpOHOS 

M 8JlOH aHeprHHo 
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B 3aKniO'IeHHe aeTopbl Bblpa:>KaiOT 6naronapHoCTb H.B.CH3oey 38 noMOll(b npu 

pa6oTe Ha ycKopHTenbHOA Tpy6Ke, a TaK:>Ke IO.K. AKHMOBY H B.A. 3aneeanoey 38 

U 9HHbl9 COB9Tbl npH p83p860TKe sneKTpOHHKH .D.9T9KTOp8. 

PyKonHcb nocTynHna 1! H3.D.aTenbCKHA oTnen 
27 BHBapB 1960 ro.a.a. 
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