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Puc. 5.19. Bc MHTEPHePEHLNOHHON KapTUHBLI B OnbiTe ¢ AByms wensimu. Ha
dotorpacbum (r) nokasana peanbHas KapTUHA MHTEPEPEHLIMM SNEKTPOHOB B ONbITE C ABY-
MA WeNAMKU, B Pe3ynbTaTe KOTOPOrO HA NNEHKE 3aPerncTPUPOBaHLI MUNNVOHBI NEKTPOHOB.
It1a vHTepdepeHUMOHHAR KapTUHA COBNAAAeT C KapTUHOW uHTepdhepeHuun dotonos. Ecamn
66l NNEHKY PAaCCMAaTPUBANU B PA3NNYHBIE MOMEHTHI BPEMEHU, HANPUMEP, NOCNE TOFO, Kak Ha
Hee nonanu 28 anekTpoHos, 3atem 1000 anextpoHos, a notom 10000 3nekTPOHOB, TO COOT-
BETCTBYIOU|NE PacnpefeneHus 3acse 1X 3epeH hoToIMynbCun Boirnsgenu 6ol npumepHo
TaK, KaK 3TO NOKa3aHO Ha pucyHkax (a), (6) v (B), ¢ Toi nnwe pasHuuel, YTO 3acBeNeHHbIe
3epHa umMenn Bbl MeHblIniE pa3mep, Yem nokasaHHbie 3peck Benbie Toukn. OBpaTute BHUMa-
HWe Ha TO, 4TO B 0BnacTn nHTepdepeHyNOHHbIX MUHUMYMOB BoOBLLE HeT Touek. BeposTHocTs
3acBe4MBaHMNA N10BOro y4acTka nieHKU ONPefensieTcs BONHOBOW TEOPUE HE3aBUCUMO OT TO-
rO, 3aCBEYNBAETCS NN OHA 3nekTpoHamu nnu dotonamu.[Puc. (a), (6), (B)— w3 E.R.Huggins,
Physics 1, W.A.Benjamin Inc.. Puc. (r)— C.Jonsson.
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10dzdydj CoOdzlstsots? dzj dzsC Odz! detsfyls d .

=

1dBBaBHd®B M Jyqdqodz dz@r 2 Of f OcOIls, ylstse" 1
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SftejHjdjddgr 2 fetsdsjyblssS otej dj ded) .
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15 JA d&syjls Bt ¢ AR Mg eddEsediwbsts
fted dzed B3OS ! G IstadOEjlsdgd  dz fitst sz L Ists o' tGOY J

COOHE©OI BsHEZdY ddd ¢0¢ fttsdLojHjdd] Mty
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R Ozls jt@tdeodO dzd j ftesdL o sH d B Xmad o fiYjdes j te 85O dig
CteHddzOls, o Cwbktster j YOMmMsdyo dBsyjilk o

vidztse d j§ dstcd3d tetso € d oMjecHO sy jls B I
ztcjHddzZe JtcO I A oMjeHO SftejHJ dzw JIsmwdzwin Ilsridsy
ftoesdL o sdz' dzOW 1A MsOdkzO dtstcdizd tetso Odzdzts 2,

Bdzsy dlsj dz'

N=p Y| dx

Y (1) :% X 1)

( Mdzd Hdzv I A o'  Bdzdz] dzes kMmdzse ) destedzdtets

dP(x 9 =] Y% | o

I d&zv-dzBtodztsec 5 Mdzz yow :

dP(r,f= Yr,0 X,DdV (Yt dV

) HiWise) jEisSKE 2 L O0dd 30J s MdMmisj 5O o fdggmis

f j to] dgj Wlizrdxdyaz.

R&SECHO (Ists o' Oy jdzdj LOfdMr 90 ls €OC

oBdzdL d HOddks?2 ksysd
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r(r,t)l% + ¥.t) dv

. {sM¥ HO oW dsi ki flpS dz2 I W d3"

IAillsts WkdSydY, CoOH©GOl BoHbdY CGhSEs2] |

YO Mmised Yz M€ s5dej Y dets d\g@deixfdg dis BlS . j d3j

. AdL. M3 mMdz eatsczder 14 1B dzv

l BdzdzO 1 j 1 tots2 dzw (o sdzdzts o OW W zadgleys] W) d Lalg{j
fze MisOdyd JOs en6dud MCdJ, B4 ~ Odzd yJ MClrdzs, Y d
sfdmr o O h Ow 9 jtotsW Isdztsfls! sB dzOtclzy d Is Y Ol Is
MrsHmsots f] otdeks? bkod ¢t fsktsdkz, ybkts cd
i ZtcOo dzj dzd & ZteJ HJdzG j 6O, dzd @ # tcd tcts @iy o 1© ez k
otsdzdzsor J Moets2MmMlse O.

vifkse v, Sl &3 HidY &ZO kHEo dj

vyissBr ftoOQoaddzt dets tsf dfmr e ©Ols! WdLdygd me iz
SHdso toj d3] dedes EZHBSo dzj s stowWiIs! dzj MEC sdzr €

1.] A HBd dZO0O kZHBSo dzj s tsteWIs! [EtcOo dijdded &dzC,
mMdmisy &3z Hj2Mlsokzels odaj "dedd MmMddzr ddzd -
dL sdzd tctso O dzdzOW )

2. ufmdzseo dj destcdzdtetse € d:
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AYrofdv = -Efdzse dj dsteBdtetse € d

3.1 5MSsd Ck oddzso OW WhkdzSydw fMovwL OdzO
WEdSydd Hisdy jd o' f tsdzdgv st fyw

Ved dygAy d 6 sL gundizfl MdMis) BO sy dls fiyRq|d f
Y, bt Bd0 &tyjl Mzh jiHisa gobO)s: adbj ozj 6t ]

fsmisswdzdy j SLWWdydjdesr , i jmtls sy dy 2

) eddeydy My jefsrdydd stjeskjl, ylkss' ¢

B' dzd dzd dzj 2 dz' akd j 03] dzdzisgedfilzy 2 dets ] Gilsdztsd ls j

10Ud & Yeloo gedpd f Mmizy,j teof sujddgidide s W dL dud MCd2 Mmdr mdz:

] 5 dzdz' ftosh juh dj YJtegL HEQIS Y fdedzz st b & Gic & W Hzlz) indzy 1f € dzO
Oy dedlskzbB! j. O ddlslkn iy, &8s d Ru bl svod@RE O 50 O dzd ks & v
HOjls dzOBd&z* HOj B2 COtelsddyr . vOCdds tBEOL 5d3, J Mdeds jffteles?
YjtedL Hoj O dddedihlf ddgffyjw fistsistswded i, HtejHMmisOs dzw b hHjQy jME
JMdzd 2O Ho O Bleo jtomisdw dzOdzjlsOjls Istsdz? ¢ts tHdZO YOMmilsdyo
S ZOH™ 8Os sMw | A GBtsYdEdd sUuSEdzy R, ME@B] Jhdd ossL Bty d |
SH dzO.

1 tod 3 to  Matherfmticbl0):

[ 11980 Iyjyder » dMmlstsydzd O MsLHOE s COlsddzz dzO 1 CtcOdzj :
L = 4000

d=20

lambda= 1

V =100

v = V/lambda

w = 2*Pi*v

k = 2*Pi/lambda

rl = Sqrt[L"2 + (y- d/2)"2]

r2 = Sqrt[L"2 + (y + d/2)"2]

Y1 = Exp[I*(w*t - k*rl)]/Sqrt[r1]
Y2 = Exp[-I*(w*t - k*r2)]/Sqrt[r2]

| | RAzls§ dzfpd o dztsmils! dzO + CtcOdzj dzaj L OoadMmdls s o tej d3j dzd :
ContourPlot[Abs[Y1 + Y2]"2, {t, 0, 5}, {y,-500, 500}]
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(s ctede 6O dzd § 57 Sty tistisH{E RAEO + € 6 O dzO)

'l Rdelsj dzid o dastgth' Mda®Oy § LEPdPBY dzdlskzH (Mo f OHOJIs M + CMY .
PlofAbgY 1+Y 2]"2/1->0,{y,-500,500}]
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Plot[Abs[Y1]"2/.t>0,{y,-50000,50000}]
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1pfdzd Hozw ozt Bs2 WhkdCydd
C,f=hi +Bf

C,f=Kkf -Bf

c,f = R Bi)

s sff j ts@iE0atre OF Is iy Oh bzl s d L o § i o Gl ¢
AdB, Mtlse jlshiss j dzdats.

2.1 dzv  fkddkr d tOL dzisilf ¢ dzdesjladiPis & € tsadsk
OmMMsydOIsdeadz 2 LOSCtsde (SOC Hddzv BT Ydz
.rdzv ftesdLoeo jHjded?2 f jtcOlststese o ff tsdzdgw ,

Kt = (ABE =4 &)
A1 dzv ftesdLojHjdzd?2 ©f jtoObttetss ¢ tBBzisO

K& Bk

1tegd3§1;5x, B %(

k= 3! J=
dx 5. j . dx

IEEu:d(XU) =u xﬂj §E:1 +xi
dx dx dx

( mdg: B:E, S JtcOlsster ¢ EzRdP Iscptgljssfr]h/\gq'w;ﬁ@dcgj_

dzj ¢ sBdBElsd ez h i il dABEBA zOL © o @ slsstz Is O s

5 jtcOsstese ¢|[AB), 1 ABERAZEALD dBOD dals 8@ s Bk Is C

5. fpdzd tcjLizdz sOlssds Hj2flsadw st j cOls
SHdsL dzZOydzlz sf v & dizelzf B Is Oz dgdets W jzdiee@d W gz0O
Y ddird :
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B =/f,

50COw Y izdC yd 't eEels s p @dzis I s § 7 620 Iy § F@i
e Mise j dzdz' &5 GHREUOMEEFS. oo S LY dshis
e flse j dzdz’ 7 L dzgOYJ dad 2 il jj t€ Glectifiedy  ttOx. J |
HdMC te] Isde” d3, daf dzdp J fig €3 p 'tzO digdz’ 3.

lted BBpEOYdsdzOGgziglf' viztcOo dzj dedj dzO

| dzj G EE ) 5 dzdzOV ET wiaj e @ad dz' Is ts dzd O dz®) .

1 O dzts fyls uA d )] HdY sEcd dBs&O il
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I'iaf + bg) —aLE bLc

Obif sMmistswteaddt W d §fgidarrs,” | WEkdSydd dL [

l ed BH o] tOlsster HIW W, jtejdydiese Oded™ d ot
didx@f +b g) =a df/dx + b*dg/dx (dzd dzj ) dz' 2

2 2 2, 2 2
f+qg)=f +2fg+g | f+g.(dzj dzd dz) 2 dz' 2

rdzv sf 90xd dzqd dzj 2 eiztizg H B JzjclO wEpRETIdz]s .
mefjwistdydd.

{fJtcOlsste dOedsplgasind ( MOdisMisy§ igelzef § dpdizV
Holo WIgeS yd?2
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ff Lodx= of f d>

(ks Mot2Mmlsots dmMCdFdglsg fiz! eyl SHOHdesS 2]

s j Ot olEdHOs dukj 3 isso dlsj dz' dzr dgd:vi & B i) Is

Lf =/ f

Lf =/"f

ff ‘Lidx= T dx
/i fdx= 7 ffdx
/=1

[z w] Hj2fsodlsjd dr, bt dBB2 I, ¢

BkHjls Mosle jlsflsotsoOls! Hj2Misadlsj dz dasj

OCdd GaE®L of,dMOddY WdLdujmSdr oJ ddydd
fted HMis Ocefddyj IR:dzd ) O d3ts fn) tistf tg MeOjlsdads Odfzf -

8.1 Oy dzgsj ol wddfyidsortsf P o Ols st Os B ) l§ & jsdzdzj ,
ftod dzOH dzj ¥ O dj tcOL dz' o3 fistiealshslssotsjdapidts ddz' H dz

A Y,dV O (Stelstse 5dOd datsfyls! Holkn

\%

[ 5C 0L 0]} zmBsersY, LE Yy = RrRL Efessdw 1t
i Evdv = pLEav

\Y Vv

ALYV = ey

\% V

(/- /)ﬁY Ydv &

ﬁY.*YJ.dV £y
\%
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[y des dzd tsf dMOIs Htezed] Mots2MmMisa® GC90

BBtsdzd dzls ddsf 2dz! MO, MY ddz, HAY tsdz! dg'tsHf |daHissoals

) sMCtd Sk Bd h didziEsjodsd Wddde ddgssiks o' wOL d s
qfdr i), bt 6§jtObst {lks2 WdLrduyjmss2 o,

i zdz? MO d SCtHddOIs" . [Isms HO:

l1tcOQod dzedlzOR tgY H j dzgd W dzOB dz¥ HOJ BBSE B L dzgOyJ ded W

o J dzd ud dz'

1.y 0Of dmOlIs! W ts to 3l dfle f i Ssigs 2Fe Y dad i dzfd a3y Lz
CstcH GdaOls Iz
210k ddls! diflbd' i d StsseHddOlk o ©fjt

ST - ..M -
= ih—, ih=,-p, Eih—
= LD(DJE Mp -

[fitcOtste CoistcHddzOlr Mo OHOjIs f kd
3uBjHdls v, ybtwot | sOuEtaE]d NOBSHSY e
Bsdz h ddzflsej MdzzyOje 1t OC). [ fdzd
Myd ydoOdz: dz" §j dBBdlssH' fJtedojHdddY sfjtols

Lissds un BMsOs sy sjdd %j, ds w1 dBSElzl

1 O ted d34 to:
1. [ j Ol tste Qq’dzcjclsj(ﬁi[gzﬁig,s@ itz & o
m X 2m X

2. [fjtcOlst Bsdj dsO d&fkzd o
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M=[rp]

M, =Yyp, -Zp,
M, =zp -Xxp,
M, =Xxp, -yp,

Z
1

<
Z
z

x
<
N

= a4 u u o
= thgy— Z2— §
cf;aeyuz R
= 3 M Ho
= thg@— X— §
T e O
Sy T @
@ p _poa uw. p oA W
M2:'h2, = oz T ?#_ X— y__
e weE w28 =0 x

) sMlskdzOl’T CoOdastso 52 d3j 7 Odzd S

1. silskzdfodse . Mismsswddj nMdhlsj dr § ddts

==

ZdzC ydoi, &, Q4, t) Bls CttstcHddzOl oafMmjr GE

©

ted d3d dzd , ZzOL " 9 Oj Bs 2 WEdeS ydd 2 MtsMmlis &

==

ZdzC yd 9 ODHtcOls dwsHEzdzY otsdzdsets?2 WikdC y

I

sdzy jdz B" Is! destedzgdtctseo Odz dz0 Jj Hd dzd ylz:

AY (&, &.--9,.t)° dgdg...dq
\
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2.1 smisddOIsted dzyd § Mizy nwffshdnegd B3O dBsy s
smlsswddwh, Gfdhr o0j d'Y;dY,sdimss sdeP 3
GO sHdl! MY d = YneimlssY dzd d

3.1 sl dO) s dzdzts #1OS y o Mls shyszd v Htsdzy 2O |

bteOodzj dzd® zZtsj HJdze jteO:

geh_z B () g(rY,t) i \:;’t)

92m

] ted d3i qOdednjdzd MmMdMmisy BO dL sdzd etso OdzdzOVW

L dzj G Bt ot d3gj dzdetsy vz MmMosHdIsMWw C

D% Y(r) %’(E Ue) €Y O

4.1 sz &pIsOYIH 52 d3cHgjdaes 52 § § g fipls felss BteH d o
d B3¢ &z dz' fn, L dzj e dWw d Is. H. )  dAqlsiL) & cfids
MO M oWy | dedz®2 K1 to Gl yd 5dz0dz dzr |
od dzd yd az0gd ¢ dzOfmMmdyd MEts2 &j~O0dzedCd o
sesh jddvydBd &KBjyxHE S jtcOlststceOdBd .

5.1 sflsz &0lsg H d dzfls 8 | dzdzts o tsL d3tsy dzr dzd dzO B ©
Clsste’ j dsckls B s ff s¥zhod dal M SYeRd F,odjL
Wo dws IsfW e sl Pl sty BE2 o j dzd y

-

B, =F V.

g dzj Hinlsp fied 1 o & dzdzts 0 O s Gzfsy g W o dzw j Is ¥

WedC ydj2 B E6seoyn) daf e dj 1 d dn
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L 2Oy fided § Mdzd 1 A MdMmisj 3" daj Vo dzbisisfye
By des ftoj HMIsOoadls! o ¥$dHJ ©OL dztsy j dzd

(Hdzw SoiWddydjdistse Hisdy dzts § k[ HL)s dzdz

Llssd MAzYe) du djte dadff HDntsts B g g1
gdzj nilsodidzd2 : Mdfilsj BO dORBHJIMW o
dets te B3 to 5 0 O Waplats Wotg Hidzj j L EzQu jdgigdialj dadf d W M
o J dzd \Edsdp'te j H j dzv j Isfyw @ Mstsilsdatsh j dad §

<F >f ‘® dw < f\FrE>

vdzj HinEpdj WIHYJ] ojddudd , sfdmr ecC
Bsckls Brls! SHdSo ] i3j dedes S 6] Hj dzj dzf

J Hd dzfls o j dadzr j L dzOyd ded v ) ssdz ¢t M
BE=GE (dzj seitHdBE] d HEMsOsByYds,] s i
jfls) wsBhdj Moeflse jddz j WkdSydd) .

[ 5C OL Olsj dz' Milse 5

(dzgj sBRtsHd BsMIs! ) ( HsMisOlsydetsfyls! ) :

B =f Y& Yg Y e

BEy =FF Y gF Erge Ru=fu
&ty =GEY 4G Erfg =GRS =GE
Y mE=GEE

Y (Eyz gy y =fu YGu =g
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JtjHimlsOodzjdedj 1A d ©fjtObtstss oj6ls

1Mt E dOMm dd3jjsmv daj ¢ 5l S