
~ ... :_~--...:~- ... · 

···A-·t'v. 
Oi:i'JlS.QHHEHHbiP! 

. HHCTHTYT 
RllEPHbiX 

. . HCCnE.QOBAHHA 

·• ·.···.···.n,.es ••.. 

' . . 

'1····· .. I.· 
I. 

.· \ 

';, . 

'.· 

J 

. \ 

y . 

. \ . 

'· . ,•, 

' ' 

!· • 
\ ,' .: 

/' 

I' 

· .. 8 . .z( AHaH&es, I ~.M. Ma'rop.a .~· · ·· 

'"'.-

·.: K · onPEAEJIEHHIO. IlOTEPb . 3HEPrHH . 
~' • ~ • • ; - • • • • ' ' • • '· t ' ' 

. PEJIHTHBHCTCKHMH 3JIEKTPOHAMH .. 
. . . . . . \ ' ' \. 

B TOJICTYX MHWEHHX H3 CBHHUA 

H :soJibtP.~MA 

\ .\' . i 
/''~ ···.".1970 

I· 

( . ',, '' 



··~ 

P9 - 4913 

B.~. AHaHbeB, J1.M. MaTopa 

K OllPE~EnEHJ110 llOTEPb 3HEPrJ1J1 

PEnSITJ1BJ1CTCKJ1MJ1 3nEKTPOHAMJ1 

B TOnCT:YX MJ1WEHSIX J13 CBJ1HUA 
J1 BOnbc)PAMA 

Hanpal'neHo B A3 



1> 

BaeJJ.eHrre 

B nocneJJ.Hee ape_MH .cn:nhHOTO'IHbie aneKTpOHHhie ycKopn:Tenn: nmpoKo 

npFIM9HHIDTCH ~JJ.nH reHepaUIHI Heii:TpOHOB B 6oM6apJJ.1IpyeMb!X penHTIIBIICTCKII-
. . ,' . 

MFI aneKTpOH8MFI.' TOnCTb!X ,MFIIIIeHHX. CpeJiHHH MOIUH~CTb nyqKa T8KFIX'. yCKO­

pFI'Teneii: yme )J.OCTFiraeT H9CKOnbKIIX )J.9C5!TKOB KFinOB8TT ·H FIMeeT T9HJJ.9H-
: ', • •'.· • ,' r ,: • 

UFIIO CTpeMFITenbHO. paCTII. ITocnenHee o6c-roHTenbcTBO qpesBbi'Iaii:Ho ycnom-

HH9T npo6neMy opraHFI38UIIFI 9~~9KTFIBHOrO TennOOTBOJ1.8 C MIIIII9HFI 1 KOTO-

'"• ~ paS!, KaK npamino,. n:MeeT Manhrii: o6'heM • 

. KaK FI3B9CTH01 npeo6pa30B8HFie aneKTpOHOB B Heii:TpOHbL npOIICXOJJ.II,T 

qepe3 o6pa3y!OIUII9C5! B Miiiii9HFI TOpM03Hbl9 Y -KB8HTb11 • Bbl3biB810IUFie 

B Heii: ~OTOHJJ.9pHbl9 ~~a~~FIFI (r: , n ) 1 ( y, 2 n) FI' T.JJ.. 1 a T8K)K9 ~OTOJJ.9-
neHFie1 ecn11 MFIIII~llb n:sroToaneHa 113 JJ.en£merocH MaTep:Hana. MaKcn:Manb­

Hbtii: Bb!XOJJ. neii:TpOliOB1 0'19BUJJ.H0 1 MomeT 6b1Tb nony~~H' H8 . T51menbiX MI!IIIe-. 
.. . . 2 

HHX1 _TaK ~KaK FIHTeH~FIBHOCTb TOpM03HOro Frsny'IeHI!H nponopUFIOHanbHa .NZ, 

rne N -. HJJ.epHaH nnoTH'ocTb aemecTBa, Z- 3ap51JJ. H!1..£.?a MIIIII9liFI. C JJ.py-

roii: cTopoHbii n:oun:saun:oHHbie no.Tepn:, nponqpulloHanbHbie N Z , nnH aTnx 

MFIIIIeHeii: ~aKCI!ManbHbi H pacnpeiteneHbi B cnoe, Tonmn:Ha KOToporo npaK­

TFI'IeCKFI COBTI8)J.89T C JJ.niiHOfi npo6era aneKTpOHa. 
' ,. 

i. 
\ 
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lln.SI opr ammaun:n: TermooTBo,na c ~mll!eHn: BamHo .3H8Tb Kpn:Byro pac­

npe.neneHIIH Tenna no ee rny6n:He. 

Pac'IeThi pacnpe.neneHIHI TennoBbiAeneHIIH~ Bbi3BaHHoro ny'IKOM pensr-

TIIBIICTCKIIX aneKTpOHOB1 BADnb HanpaBneHII.II ero pacnpocTpaHeJIII.II B Ton:: 

. CTOH MIIII!8HH npu y'IeTe MHOrOKpaTHOrO pacce.IIHII.II II K8CK8AHbiX npOU8CCOB 

nOK83biB8IOT1 .'ITO IIMeeTC.II pe3KO ·Bb!pameHHbiH MaKCIIMyM BbiAeneHIIH Ten- · 
Ill ' ' ' ' 

na • Ha.nemHhiX aKcnepnMeHTanbHhiX .naHHhiX no aToMy Bonpocy HeT. 

B HacTO.IIII!eil: pa6oTe onn:caHbi aKcnepiiMeHTbi no onpe.neneHIIIO pac­

npe.neneHnsr rioTepb 9Hepriin: aneKTpOHOB c HCXOl(HOH aaepriieil: '22 II 28 MaB 

anH.CBIIHU8 II 23,;2 u 27,6 MaB - an.11 -BOnbtiJpa~a •. Pa6oTa BblnonHefla-

Ha .MIIKpOTpOHe nHct> 0J1HJ1. 

CxeMa onbrTa II MeToan:Ka . naMepeHII.II 

TonCT8.1I CBIIHUOB8H MIIII!eHb HMIITIIpOBanach H860pOM lf3 6 n~aCT~HOK, 

an:aMeTpoM 50 MM II TomuiiHoil: 1 MM ( E 0 = 28 MaB) II 2 M_M (E
0 
=22M~B). 

' . ' ' ' 

BonhtiJpaMOB8.1I MIIII!eHh COCTO.IIna II3 9 nnaCTIIIIOK llii8M8TpOM 46 MM
1 

II3 

K~Top~IX 4 lliiCKa 'IIMenii TOnll!HHy 1 MM 1 3 AIICKa - 2 -~M II 2 .lliiCKa -

3 MM. 3aaop Memay rrnaCTIIHK8MU COCTaBn.IIn 2. MM. Kam,nag nnaCTIIHKa 38-

Kpenn.IInach na TepMOIIaon.IITope II3 cTeKna nocpe,ncTBOM AByx aepmaTeneil:, 

IIMero .. ll!IIX .TaKme 6onhll!oe TepMH'IecKoe conpQ.TIIBnenue. Hao.op nnacTHHOK . 

paaMell!anc.II'. B BaKyyMHOM o.6'beMe nocne uiinnHapa ct>apari.esr, naMepSIBruero 

TOK 9li.8K~pOHOB1 BbiBeAeHHbiX II3. YCKOpiiTen.II. flnoCKIIe f'paHHUbl. nnaCTHHOK 

Ohinii pacnonomeHbi nepneHaiiKyn·srpHo na.naroll!eMy ny•IKY aneKTponcm. PaaMe­

pbi ny'!Ka !Ia nepBOH nnaCTIIHKe ·6' X 15 MM. 

B Kamaoil: m1acTHHKe c TbinbHoil: cTopoHbi aa'!eKaliiiBaniich xpoMenb-

KoneneBbie TepMonapbi llii8MeTpOM 0,3 MM Ha paCCTO.IIHIIII }Q MM OT U8HT-. . , '. .,., 

pa nnacTHHKII. lfepe3 3830p Memay nnaCTIIHK8MII KOHUbl TepMonap Bb!BDAII-
, . _;, J. ' 

nucb Ha caMoniiceu. 
·:,•:. 
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l 
napaMeTpbl nyqKa~ E 0 

'l lr . . 
- -~OK ni_¥Mnynhce, 

' .•. , !•' 
T - nnnTenhHOCTh nMnynhca onpenenRnnch no OHhlTa, nocne qero B Te-. ' ) u 

qeHne H9KOTOporo Bp9M9HU /),.To HpOU3BOUUnCR ~al'p9B M~lli9HI~~ aneKTpOH-

Hblr-{ nyqKOM U U3MepRnOCb U3M9H9HII9 T9MHepaTypb!. nnacTifHOK \ i ( T) 
• . . .j iII . 

co npeMeHeM. Bee napaMeTpbi nyqKa npu aToM nonnep)!(IIBann:cb I nocTORHHhi-

MH. nocne 9KCH03HUHH np~nonimcS:t KO.HTponbHblll 3~Mep E·~~ I I I l ' T ... 

Llmr K8)!(UOrO en oR ( irnaCT~HKH) TOnCTOfi MHlU9HH M0)!(9T 6b!Tb nonyo.· 
'' . • ., i·: 

qeHa Cn9AYI01U8R. KpHBag· 38BUCHMOCTU H3M9H9HHR T9MHepaTypbl OT. BpeMe-
: . : . j : 

Hn · (eM. pn:c. ·1). 3anan Kp'n:nofi irarpena o6'hRCHReTcR HannqueM ·yTeqeK 1-e.i:r-
• , ', •. ,IJ 

na qepe3 nepmaTenu nnacTilHKn, nponortoKy TepMonapb{ n nGnyqeHue. B cny-

qa~ "n:neanbHOfi" TepMOU30nRUIIH .nnaCTHHKH pOCT t I 

nHH99H H Torna MO}KHO 6bm·o 6b! 38HHC8Tb: 

rne /),. Q 1 - .Konn:qecTBo aHeprnn, nornorueH!mfi B 

no npe~eHn 6~n 6hl 

aHeprnn, ·~ornorueHHOfi B i · nnacTHHKe, cP - ienpoeMKOCTb neiuecTna, 

/),. t ~ - nonorpea B npennono)!(eHn:,n: oTcyTCTBHR yTeqeK Tenna, M1 Macca 

nnaCTHHKU1 . n - qacTOTa. !IMHynhCOBo 

OTciOna. cnenyeT, 

cP Mr.' .. · 
fl.= -ITnE-:--· 

qTo onpeneneHue nennqn:Hbi 

~ t ~ ... = c . /),. t ~- • 

/),. r o /),. r o 

Cl30UHTCST K. onpeneneHHIO npOU3BOUHOfi B HflqanbHb~fi MOMeHT npeMeHn y. cpyHK-· 

UHU T9MHepaTypb! . cnog · OT BpeMeHHo ':. 
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At. . 'C 
-~·:. 6 I -to 12 ··til II· 18 2•. U. /111111 

PHc. 1. MaMeHeHHe TeMnepaTypbi 1-fi nnaCTHHKH H3 CBHHUa OT BpeMeHH ITpH 
HarpeBe H oxmi)l{.neHHH. ~ t P1 - peanbHhifi no.norpeB nnacTHHKH; · ..1 t t-:-
- no.norpeB B npe.nnono)l{eHHH OTCYTCTBHH yTeqex Tenna; ~r 0 ·- BpeMH 
HarpeBa MHllleHH sneKTpOHHbiM nyqxoM. Cpe.nHHH ·MOIIXHOCTb nyqxa 
5,5 BT. HaqanbHag · saeprR~ sn~KTpoHoB 28 MsB. · 
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Pnc. 2. 3aBHCHMOCTb nnoTHOCTH TennoBbil(eneHHil OT TOnlllHHbl MHW8HH. 3KcnepH-c 
M8HTanbHbi8 TO'IKH Ha KpHBbiX COOTBeTCTByiOT! , • ;, c• 

e aonb,PpaM ( Eo = 27,6 Msa), 

0 aonb,PpaM. ( Eo 23,2 Msa), 
A canaeu ( Eo = 28 Msa), 
t'l CBHHeu . ( Eo 22 Msa). 
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PHCo 3, l13M9H9HH9 IInOTHOCTII TeiinOBbineneHHll 1]0 TOniiiHH9 Mll!li9Hll !WSI BOnbcppaMa 

rrpu BBonnMofi MDIUHociu rry<IKa l KBT, ·crrnoiii:Haw KpHBaSI cooTBeTcTByeT 

·Ha'IanbHOfi 9Heprnu sneKTPOHOB. 27,6 MsB,· rryHKTHpHaSI :.... 23,2 'MsB. 

·~-.--~-.--~--·------ . 



Pe3ynhTBThi H3Mepemdi 

B pe3ynbTaTe H3MepeHHfi nony'IeHhi BenH'IHHhi a6comoTHhiX noTepb , 

aneprHH aneKTpoHoB na Tonumae 1,2 eM (Eo.= 22·MaB).H 0!6 eM 

( E 0 = 28 MaB) · JJ.mi CBHHUa H na TonmHHe 1,6 CM ( E 0 = 23,2 Ms"B H 

E
0 

= 27,6 Ma.B) JJ.mi BOnb<jlpaMa c TO'IHOCTbiO 12%. Pe3ynhTBThi noKa3aHhi 

Ha pHc. 2. 

1 •. flpOSIBnHSTCH 'I~TKHfi M8KCHMyM TennOBbi)J.eneHHH K8K JJ.nH CBHHU8 1 . 

TBK H JJ.·ng Bonb<jlpaMa, KOTophifi HaxoJJ.HTCH na rny6nne 3 MM ( E 0 = 28 MaB), 

2,5 MM ( E0 = 2.2 MaB) JJ.mi CBHHua H 1,8 MM ( E 0 ."' 27,6 MaB), 1,5 MM 

E0 = 23,2 M~B) JJ.nSJ. Bonb<jlpaMa. 

2 •.. KaK. If cne)J.OBano • 0)KHJJ.8Tb1 OTHOIIISHHe BenH'IHH M8KCHMyMOB Ten­

noBbiJJ.eneHHfi B BOnb<jlpaMe If CBHHUS paBHO OTHOIIISHHIO BSnH'IIfH N Z • 

3 •. CpaBHSHHS K.pHBhiX JJ.nSJ. BOnb<jlpaMa npH OJJ.HH8KOBhiX BBO)J.IfMhiX MOIII­

HOCTSIX ( pHCo 3) .: IIOK83b!B89T1 'ITO IIpH QOnbiiiHX 9HeprHSJ.X pacnpe)J.eneHHe 
'~~.~ '.:,.,' ·: ~ 

noTepb 6onee paBHOMepno •. 

.4. flp.encTBBnH.E?T HHTepec JJ.nSJ. KOHCTpyKTOpOB MHIIISHH TO o6CTOSJ.Tenb-· 

CTB0 1 ·.'ITO. rrpaKTH'ISCKH. BCSJ. aneprHSJ. nyqKa ~hiJJ.enneTcSJ. Ha 1. eM ToniiiHHhi 

)J.nSI paCCM8TpHB8BIIIerOCSI H8MH HHTSpBana 9HeprHfi aneKTpOHOBo · 

CyMMapnan aneprHn, 3a<jlnKcnpoBaaaag. 8 on-biTe, aanpHMep B Bonb<jJpa­

MoBofi MHIII9HH 1 Ha TOniiiHHS 16 MM COCT8BnHeT 23,2 MaB lf3 27,6 MaB. 

B 3aKnJ?qe~He aBTopbi BbipamaiOT npH3HaTenbHOC~b tf.l.n;lllanupo 38 

pHJJ. U~HHhiX 3~M9'IBHHfi; E.nbi6HHy 38 H3rOTOBnSHH9 CTSH)J.a MHIIISHH1 

P.Xapb1030BY If n.MepKynoBy '38 ITOMOIIIb B npoBe)J.SHHH lf3MepeHHii• 
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