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IMpu peakuun cunresa ,3H+ H— 3He+({n obpasyloTes sSApo renus ‘_7’He
u HeiiTpon u Bbiaensercs 17,6 MaB sueprun. Kakyio KuHeTHUECKYIO SHEPIiIo
YHOCHT AP0 TIeJIus, €CJIM KHHETHYeCKas SHEPrusi HCXOIAHBIX YaCTHIL
NpeHeOPERMMO MaJla 10 CPABHEHHIO € BbIAETHBIIEHC?
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DOTOH ¢ AIMHOH BOJIHBI. COOTBETCTBYIONICH KpacHO# rpaHuue dorordpexra,
BbIOHBaeT VICKTPOH M3 METa/lNIHYecKoi IJIACTUHKH (Kam,ua) B cocyne, M3
KOTOPOro OTKa4aH BO3/yX. DJIEKTPOH PA3rOHSETCS TMOCTOSHHBIM JIEKTPHUECKHM
nosiem ¢ Hanpsx€anoctsio £ =1,8-10° B/m. 3a kakoe BpPeMsl [ 2JIEKTPOH MOMKeT
Pa30THATLCH B SICKTPHYECKOM 110JIE 10 CKOPOCTH, coctasasiomeii 10% ot
CKOpOCTH cBeta? PesiaTuBHCTCKHE YQMEKThI HEe YUHTLIBAT.
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B pesynbrate pacnaza  cBOGOAHOrO MHOHA  (T'-ME30Ha), JBHIKYLUErocs
CO  CKOPOCTBIO v =2,85-10" m/c, obpasoBannch fABa  y-kBaHTa. KBamT,
PACTIPOCTPAHSIOIIHIICS B HANPABICHHH ABHKCHHS MHOHA, HMEET DHEPruio
E, =74,25 MaB. Uemy paBHa 3Heprus nokos muoHa?
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Jlns  yBenmuueHHs SAPKOCTH H300pakeHHsi CnabblX HCTOYHHMKOB CBETa
HCTIONIB3YETCS BaKyYMHBIH nipubop = 3NEKTPOHHO-ONTHYECKHH
npeoGpasoBarelib. B 3ToM npubope (poTOHBI, Manalomue Ha KaToJ, BRIOHBAIOT
U3 Hero (POTOS/IEKTPOHEI, KOTOPHIE YCKOPSIOTCA PA3HOCTHIO IOTEHIHANOB
AU=15000 B u GomGapaupyioT Quyopeciupyromuii KpaH, pOXIAromHi
BCIBIIIKY CBETAa NpH IOMAJaHUH KaxXJA0ro 3jeKTpona. J[mMHAa BOJHBI 17s
MaJIAl0Iero Ha KaTox cBeta A, = 820 HM, a JuIsi CBETa, H3ITy4aeMOro 3KPaHOM,
2, = 410 um. Kakoe konmdectBo k HoTOHOB, MafalOMMX HA KATOM, MPUXOJUTCS
B CPelHEM Ha OJMH BHIOMTBIA (POTOINEKTPOH, €CIH NPHOOP YBEIHUHBAET
SHEPrUI0 CBETOBOTO M3JIy4eHHs, Majalomero Ha kartox, B N=1000 pa3?
PaboTy BBIX0J1a NEKTPOHOB A yyx MPHHATH paBHOH 1 5B. Cunrare, uTO SHEPrus
9JIEKTPOHOB [IEPEXOTHT B SHEPTHIO CBETa 6€3 moTeps.
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PentrenoBckasi TpyOka, pabGoratouias npu Hanpsikennu U =28 kB, wusmyuaer
execekyHaHo n=2-10" doTonos uacroroii v=2,3-10" I'n. Cuna Toka uepes
TpyOky /=10 A. Onpezennre KOdhHUIMEHT MONE3HOTO ASHCTBUS TPYOKH.
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Pentrenosckas tpyOka, paGoraiowmas npu Hanpspkenuu U =30 kB, usmyuaer
execekyHaHo n=1,8-10" ¢oronos yacroroit v=1,5-10" I'u. KI1J] tpy6ku pasen
6,6%. OnpeennTe CHILy TOKa B PEHTIEHOBCKOM TpyOKe.
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MOIIHOCTD M3ITy4eHHs Ja3epHOH yKaskd ¢ JUIMHOH BoiHbl A=600 HM paBHa
P =2 MBrt. Onpezenute 4ucio HOTOHOB, H3/TyHaeMbIX yka3koi 3a 1 c.
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0

T-ME30H pacnajaercs Ha JABa y-kBaHta. JluMHA  BOJNHBI  OAHOTO W3
. ™ 0

00pa3oBaBIIMXCSl Y-KBAHTOB B CHCTEME OTCYETA, TJe MEPBHYHBIH T -ME30H

nokoutest, A = 1,83:10™"* m. Haiianre mMaccy n’-Me30Ha.
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3HaueHHs SHEPTHH SMEKTPOHA B aTOME BOJAOPO/A 3a1al0Tcst GopMyJ1oii:
E, =—]3—'623£, =122, ..

n
[Ipyn nepexojax ¢ BEPXHUX YPOBHEH SHEPrHH HA HHKHHUE aTOM M3IyYacT ¢doton.
TTepexoisl ¢ BepXHUX ypOBHEii Ha yposerb n = | obpasyioT cepuio Jlaiimana, na
ypoBenb 7 =2 — cepuio banbmepa. Haiinute oTHoOWICHNE O MUHHMAJILHON JUTHHBI
BonHb! poTona B cepuy JlaiiMana K MAKCHMATIBHOI JUTHHE BOMHDBI (POTOHA B CEPHHU

banbmepa.
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Inockuit  KOHJAEHCATOP HAXOAMTCS B BAaKyyMHPOBAaHHOM
cocyne. Ero 3apaaunu no Hanpsokenus U =150 B. 3arem
OTPHLIATEIbHO 3apPHKEHHYIO IUIACTHHY KOHAGHCATOpa CTAIN
00JyyaTh ~ MOHOXPOMATHYECKHM  CBETOM  YacTOTOH
14
v=6-10"I'u. Cnycrs Bpema f,=0,9 ¢ Konnencarop
paspsaauicsa. Yemy paBHa EMKOCTb KOHAEHCATOpa, €CiH
TOJNLKO OJMH M3 COPOKa (DOTOHOB BBIOWBAET DJIEKTPOH W3
naacTuHbl. MowHocts cBeta P =0,02 Br, paGora Bbixoaa

3JEKTPOHOB C TOBEPXHOCTH ILIACTHHBI ~KOHJEHCATopa
Ay =0,5 9B,
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Ha pHCyHKe NpeACTaBIEHbl JHEPreTHYECKHE YPOBHH
5JCKTPOHHON O00OJIOYKH aToMa H YKa3aHbl YacTOThI

24

l‘l.]OTOIIOB, H3Ty4YaeMBbIX U MOMJIOMAEMBIX ITPU MEpEXoaax

Mmexay Bumu. KakoBa JUiMHA BOJHBI  (DOTOHOB,
TOTJIOMAEeMbIX IPH Mepexoie ¢ ypoBHA E; Ha ypoBeHb Vi3

E,, ecii vi3 = 6:10" o, vy = 4-10M i, vap = 371012 —

—— E,

E;

E,
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Ilnockuii konaencarop émkocteio C =1 Mk® HaxoauTCs
B BaKyyMHPOBAaHHOM cocy/ie. Ero 3apsiiiu 10 HanpspkeHHs
U=200 B u orkmoywin OoT HcTouHuka. OTpHLATEIbHO
3apsOKEHHYIO0 TUIACTHHY KOHJIEHCAaTopa CTauM o0Jsyyarh
MOHOXPOMAaTHYECKHM CBETOM JIHHOW BOJHBI A =500 HM.
OueHuTe BpeMst f, 33 KOTOPOE KOHIEHCATOP PaspsIHTCS,
€CIIM  TOJNbKO OAMH M3 JBaauaTH (oTOHOB BbIOHMBAET
9JIEKTPOH M3 IUIACTHHBI. MOIIHOCTH CBETA, MOIIOMEHHOrO
mactuHod, P =0,02 Br; paGota BbIXO4a 3JEKTPOHOB €
TNOBEPXHOCTH NIaCTHHBI KOHAeHcaTopa A, =0,5 7B.





image19.jpeg
Mera/inyeckasi MJacTHHa OOJIy4aeTcsi CBETOM 4acTOTOH 1,6:10"° T'u. PaGora
BBIXOZA OMEKTPOHOB M3 JaHHOro Meraiia pasHa 3,75B. Bebuieraioume u3
MIacTHHBl  (OTOIIEKTPOHBI NOMNANAIT B OJHOPOAHOE OJIEKTPHYECKOE moe
HanpsKEHHOCTBIO 130 B/M, TpUYEM  BEKTOp  HANPAKEHHOCTH E nons
epreH MKy IAPeH MOBEPXHOCTH MIIACTHHBI M HANpaBIeH K JTOH MOBEPXHOCTH.
V3Mepenus 1OKasalM, YTO HAa HEKOTOPOM pPacCTOSHMH L OT  MIACTHHbI
MakCHMaibHAs ~KMHETHueckas OdHeprus (OTod/NekTpoHoB pasHa 159 oB.
Onpenenure 3HayeHue L.
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OGpasew, coaepxaumuii paauid, 3a 1 ¢ ucnyckaer 3,7-10" a-uactui. CkopocTh
yactni 1,510" m/c. 3a kakoe Bpemsi Bbigeautcs sueprus 100 [x? Macca
0L-4aCTHLbl paBHA 6,7-107%" kr. CYHTaTh, YTO YMCIO O.-4ACTHMII, HCIYCKAEMbIX
06pa3suom 3a 1 ¢, 0cTalTcA HEM3MEHHBIM B TEYEHHH BCEro mpouecca.
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VPOBHH OJHEPrMH OJEKTPOHa B arOMe BOAOPOJA 3akaloTCi  (OpMyJIOH

E,,=—%9B, Iae n: =
n

1, 2, 3, ... . Ilpu nepexone atoma M3 COCTOSIHHA E

B cOCTOsIHME E; atoM Mcrnyckaer ¢oroH. [TonmaB Ha 1moBepxHOCTH (OTOKATO/A,
(boron BeIGHBaeT hoTod1EKTPOH. JUTHHA BOJIHBI CBETA, COOTBETCTBYIOLIAs KPACHOH
rpanuue $porodddekra aia Marepuana noBepXHOCTH (HOTOKATOAR, Agy =300 HM.
Uemy paBeH MakCHMaJIbHO BO3MOXKHBIH MOZYJIb HMITyJIbca poTo1eKTpOoHa?
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PajiHoakTHBHBIH [Ipernapar moMelieH B Me/iHbli KonTeiinep maccoit 0,5 kr. 3a 2
4 TemIepatypa KOHTeiiHepa moBbicuiack Ha 5,2 K. M3BecTHO, 4TO JaHHbIi
npenapar MChmyckaeT O-4acTHIbl dHeprued 5,3 M»sB, n akTHBHOCTH Takoro
npenapara oGbemom 1 cM® pasua 1,2:10° o-wactuu B 1 ¢. Haiiaure oGbem V-
npenapara B KoHTeiinepe. CuHTaTh, YTO SHEPrUs BCEX O-YACTHIL MOJHOCTHIO
NEePeXOAUT BO BHYTPEHHIQIO 3Hepruio. TemloeMkocTbio npenapara
TemnoobMeHOM ¢ okpyxkaioleii cpeoii npenebpeys.




image2.jpeg
OGpasen, copepKalmui pajuii, 3a 1 ¢ nermyckaer 3,7-10" a-vacram, Cpennuit
umiynbe gactin 1,0-107" kr-m/c. Haiigure sHEpruio, BbLAEISIONIYOCS 3a 1 4.
Macca o-yacTHibl paBHa 6,7-107%" kr. DHeprueii oTaauy sAnep, y-u3aydeHHeM H
pensTHBHCTCKHMH 3 dekramu npeHebpeds.
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TIpy 10OYEPENHOM OCBEIUEHHH TMOBEPXHOCTH HEKOTOPOrO MeTajjia CBETOM
yacrotoit v;=8,57-10'" Tu u v,=5,56-10'"" Tu 6sumo OGHapyXeHo, 4TO
COOTBETCTBYIOLINE MaKCHMANBHBIE CKOPOCTH (hOTO/IEKTPOHOB OTIMYAOTCA APYT
oT ipyra B 2 pasa. PaccunraiiTe paboTy BEIXONa 3JIEKTPOHOB TS 3TOTO METAILIA.
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Tlpu ra3oBoM paspsne B dHeprocOGeperarolleii Jamne B CMECH MapoB pPTYTH
W aproHa MPOMUCXOAAT CTOJKHOBEHHS 3JIEKTPOHOB M HOHOB C HEHTpalbHBIMHU
aToMaMu pTYTH. YIIbTpadHONETOBOE M3TyuEHHE, HCITYCKaeMoe BO30YXKIEHHEIMH
aToMaMH PTYTH, npeobpasyeTcs JTIOMHHODOPOM Ha BHYTPEHHEH IOBEPXHOCTH
CTEKIISIHHOM TPYOKH JIaMITBI B BUJIMMOE H3JTy4YeHHe.

DEKTPOH W3 COCTOAHHS NMOKOsl YCKOPSETCs OAHOPOAHBIM 3/IEKTPHUECKHM TOJIEM
W abCOJNIOTHO HEeYNpPYro CTAJKHBAETCA C HEMOIBMXKHBIM aTOMOM PTYTH,
HAXOAAUIMMCS B OCHOBHOM COCTOSHHMH. B pesynbTaTe CTONKHOBEHHs aTOM PTYTH
MepexonuT B BO36YXKIEHHOE COCTOSHHE ¥ CIYCTS HEKOTOPOE BPEMs H3jydaeTr
¢doron ¢ anuuoit BomHel A =185 um. KakoBa MuHMManbHas yckopsiomwas
Pa3sHOCTb NOTEHLHANOB, KOTOPYI0 MpOII&N 3JMEKTPOH MEepel CTONKHOBeHHeM?

MonsipHas macca pryta 201- 10~ kr/mons.
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Ha njockyro LMHKOBYIO TNUTaCTHHKY TNajaeT 3JIeKTPOMarHWTHOE W3JTyYeHHE.,
DOTO3NIEKTPOHBI YAAIAIOTCA OT MOBEPXHOCTH [NIACTHHKHU HA PAacCTOAHME He Goiee
8,75 cM B 3alepXKHBAIOIIEM  OJHOPOJHOM  OJEKTPHYECKOM Mojie ¢
HanpspkéHHocThio 100 B/M. PaGora BbIXOAa 2JeKTpOHA ¢ MOBEPXHOCTH LMHKA
3,74 3B. KaxoBa [UTHHa BOJIHBI MAJAOLIEr0 H3Ly4YeHHs?
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TTpu 06yyYeHNH METANTHYECKON MIACTHHKY CBETOM C JUTHHON BoMHbI 300 HM n3
He€  BLIGMBAIOTCA 3NIEKTPOHBI, KOTOPbIE, MPOHAS YCKOPAIOMYIO pasHOCTH
norenumanos AU =10 B, nonazaioT B MULIEHs M MOMIOMANOTCS elo. KakoB
MMITYJIbC p, TIepeNaBaeMblil MHIUCHH OJHMM 3JIEKTPOHOM, eciu paboTa BbIXOZA
Ay =2 9B?

BBIX




