7.6.3. IIpumepnl peutenus 3a0au no K6AHMoOBoU huzuke

3agaua 1. Halitu nnuny BoJiHbI 1€ Bpoilnis 1151 371eKTpoHa, KHHETUYECKasi SHEPTus
KOTOPOI'O paBHa:
1) 10 k3B, 2) 1 M»B.

W, =10xB =10-10" -1,6-107° Tk =1,6-107" Ik
Hamo: W, =1M»33 =10°.1,6-107° hx =1,6-10"" I

m=91-10"" kr

Hajin: ?Ll ) ?Lz

Pemenue: /{yinHa BonHbI e bpoiiiis cBA3aHa C UMITYJIBCOM:

_ 34
e h=663-107 Tix- ¢

P - UMITYJIBC YACTHULIBI.

- nocrosiHHag Ilnanka;

NMnysibc yacTULIBI 3aBUCUT OT €€ CKOPOCTH. Eciii CKOpOCTh IBHIKEHHS YaCTHULBI
MHOT'O MEHBIIIE CKOPOCTH CBETA B BaKyyMe (V<<C), TO 3TO CIIy4ail HEPEISITUBUCTCKUH.
Ecnu ckopocTh IBMKEHUS YACTULIBI COU3MEPUMA CO CKOPOCTBIO CBETA B BAKYyME, TO
3TO Ciy4au pensiTUBUCTCKUN. MIMImynbc yacTuubl cBsi3al ¢ sHepruen. [loatomy,
4YTOOBI BBISICHUTD, KAKOM 3TO CITy4aid, BHIYMCIUM SHEPTUIO MOKOS YaCTHUIIbI U CPABHUM
€€ C DHEPrUeu JBMKYILEHUCS YaCTHULIbl. BBIUMCIMM dHEPIHUIO IMOKOSI 3JIEKTPOHA:

E, =mc’ =9,1.107 (3-10°)" = 816107 i
CpaBHUM KMHETHYECKYIO SHEPTHUIO 3JIEKTPOHA € dHepruen nokos E, . B nepsom

cinyuae W <<E(, 3HaUUT 3TO Cily4ail HEPENSATUBUCTCKUNA U UMITYJIbC PABEH: P = MV.
WMItysbe cBsi3aH ¢ KHHETUYECKON PHEPTUEl COOTHOILIEHUEM:

P = A/ 2mW

Otcrona:



Tornma:

_h 6,63-107"
J2mW, L 2.91.107.1,6-107°

Ay =1,22.10" m

W, = E,

Bo BTropom cinyuae

p= EJ‘W(W +2E,)

paBeH: ¢ , TJIe C - CKOpOCTh cBeTa. Torma:

, 3HAYUT 3TO CIIy4au peIATUBUCTCKUM. VIMmyibC

he ~ 6,63-107*-3-10°
VWo W, +2E)  \/1,6-107°(1,6-1077 + 28,16 107

Ay = =87-10" m

A =122.10"m A, =87-10"m

OTtBer: ,

3agaua 2. Yactuia HaX0uTCsl B OECKOHEYHO TITyOOKOW OJTHOMEPHOM
NOTEHIIMAIBHOM SIME IUPUHOM | Ha BTOpOM SHEpPreTHUecKoM ypoBHE. B kakux
TOYKaX SMbI IUIOTHOCTh BEPOSATHOCTH OOHAPYKEHUS YaCTULIbI COBIAIAET C
KJIACCUYECKOM MJIOTHOCTHIO BEPOSITHOCTH?

Mano: [, W, =W_, n=2

HaiiTn: X.

Pemenue: BomHoBast PyHKIUS ?, OMUCHIBAIOIIAS COCTOSIHUE YaCTHUIIbI B OECKOHEYHO
ri1yOOKOW OJJHOMEPHOW OTEHIIMATBHOM SIME IUPUHOI |, iMeeT BU:

Y= \/g sinnﬂ—K
/! /! (1)

IJIe N - HOMEP dHEPreTUYecKoro ypoBus (n = 1,2,3...),
X - KoopauHata yactuibl B siMe (0 <x <1).

CornacHo pU3NYECKOMY CMBICITY BOJTHOBOW (DYHKITHH:

|‘~P =W

|2

)



A€ W - INIOTHOCTHb BEPOATHOCTH O6Hapy>KeHI/I$I YaCTHUIbl B TOYKE C KOOpI[HHaTOﬁ X.

Ecnu yactuiia HaxoauTCsl HA BTOPOM SHEPreTUYECKOM YpoBHE (n = 2), T.€.:
2 . a 2Mx
Wy =—8In° | ——
/ /

BBIpa)KCHI/Ie JJIIsL KJIaCCHYECKOM IJIOTHOCTH BCPOATHOCTHU UMCCT BU:

3)

1
W_==
!

K

4

[IpupaBHuBas 1o ycnoButo BeipakeHus (3) k (4), moxyyum:

.1 27X 1
BIl | —— | =—
S

Pemas ypaBuenue (5), Haiigem:

)

X = [k + 1] g—, k=04+142...
42

B npenenax simet (0 < x <1) Takux TOYEK YETHIPE:

(L2
88878

(.E 31 5 ?ﬁ]
A= 0w —s—s—
s

OTtBeT:

3apava 3. HekoTopslil MPUMECHBIN MOJYIPOBOJIHUK UMEET PELIETKY TUIIA aaMasa U
0051a1a€T TOJBKO JBIPOYHOM IPOBOIUMOCTBIO. ONpeIeuTh KOHIEHTPALUIO JBIPOK N,
Y UX IOJBHXKHOCTD Up, €CJIM NOCTOsIHHAsA Xomia Ry = 3,8- 10 M /K. Vnensuas
IIPOBOMMOCTb MOJTyNpoBoaHuKa ? =110 (Om-m) ™.

R, =3,8-10" m¥/KK

=0
aHo: fla
1

On-n

=110



HajiTu: np, Up.

Pemrenne: Konuenrpanus IbIpOK Ny, CBA3aHa ¢ MOCTOSHHOM X0Ju1a, KOTOpast Jisl
HOJIyTIPOBOJTHUKOB C PEILIETKOM TUIa ajiMasa, 001a/1alolX HOCUTEISIMH TOJIBKO
OJIHOT'O 3HaKa, BhIpaykaeTcsi PopMyJIOi:

3= 1
Rx = -
8 en (1)
T € - DJIEMECHTAPHBIN 3apsi.
Orcrona:
in 1
n,=—-:
s eR, @)

[ToncTaBuM uncCiIOBBIE 3HAUEHUS BEIUYUH B PopMyITy (2) ¥ IpoBeieM BbIUYUCIICHUS:

3.314 1

1
P § 16-10%7.38.107*

=1,9-10% u”

VY nenbHasi IpOBOAMMOCTD MOJIYITPOBOJHUKOB BbIpakaeTcs (popmyJioil:

G = e(nnun +nPuP)

€)

raen, ¥ N, - KOHIEHTPALKHK SJIEKTPOHOB U JILIPOK,
U, ¥ U, - UX IOJBHKHOCTH.

[Tpu oTCcyTCTBHM 31EKTPOHHON MPOBOJAMMOCTH MEPBOE CllaraeMoe B CKOOKax paBHO
HyIt0, 1 hopmyna (3) mpuMeT BUI;

O = €Il PUP
Orcroaa uckomasi HOABUYKHOCT:
S
Lo 4

IToxcTaBum B (4) BeIpak€HHE Ny, ONKUCBIBAEMOE (hopMmyItoi (2):



3
u, = —06R,
P 3m (5)

HO,Z[CTaBI/IM B (5) YUCJICHHBIC 3HAUYCHUA U IIPOBCACM BbIYHUCIICHUA:

(B}
P 3.314

110-3,8-107" =3,6-107° M/(B-¢)

n,=19-10%m* u, =36-107 M/(Bc)

OTtBeT: )
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