1 Topmo3HOe u3ry4deHue

BricTpast 3apsizkeHHas 9acTUIA PACCEMBAETCA B CPEJIe.

U3 K/1accnIecKoit 3JIeKTPOMHAMUKN U3BECTHO: 3aps/l €, IBUKYIIUICA ¢ YCKO-
peHueM a, U3JIydaeT 3JIeKTPOMArHUTHBIE BOJIHBI. JHEPIUsl U3JIyYeHUsT

E = [Idt < [(ze)*a® dt. Ina pensrusucrckoit gactunpl (4 ~ 1) ¢ maccoit m
U XapaKTepPHOM pa3Mepe 0bJacTh B3anMmojeiicTust (paccestaust) R uHTEpBaJ
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dE (w,9 "
HOCTb U3JIyYeHNUs] % ~ €2 f(0v) - ne zaBucut or w. Knaccudecknii anajor

- 9acTOTHBI criekTp d(t)-pyHKiuum.
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dw w dw w

N.B. B Hepe/IaTUBHCTCKOM CIydae CeYeHUe MopMo3H020 U3AY4eHus (HPaKkTo-
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Qopmyna bere-TaitTiiepa s cedeHns TOPMO3HOTO W31y Y€HU:

do(w,E) 147Z%°
dw  w m?
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F(E,E) = —4Z%ar’F(E,E")
w

HOCKOJH)Ky NHTEHCUBHOCTDL M3JIyHYEHUA X m_2, B 11ocjieJHEM paBE€HCTBE I10J10-

2KIWJIX 1M —= M U B ,ILaJIbHeﬁIHeM paccMaTpuBaeM U3JIYyIEHHE IJIEKTPOHOM.



Bun F 3aBucur ot Toro, dpopmupyercd nznaydenne Ha "'rojtom" anpe nmianm "skpa-
)
HUPOBAHHOM " 3JIEKTPOHAMU.

Bynem cunrars "aiuHoit dpopmupoBanus uzsnydenus (Takxke "JJIHHON Kore-

perTHOCTH') MaKCHMaJIbHBIH pazmep "nokaausauu’" BUPTyaabHOTO (hoTo-
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T.e. ciaabo 3aucur or E' (m, < E' < E).
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- CHJIBHO TIaJIaeT ¢ yMeHblennem F'.

S

OueHnM YUCIEHHO yCIoBHe 3KpanupoBanus. [Tomoxum w ~ E'. Torna

N 100m,
§~ AYEYD) <

COOTBETCTBYET

E > Pe ~ 50 MsB s Z =1 (26 MsB a1zt Fe ¢ Z = 26).

[Ipu ovenb Boicokux (2 10> MsB) smHeprugx 3/1eKTpOHOB yCIOBUE MOJHOTO
SKPAHUPOBAHUS BBIMIOIHSIETCS TOYTH BO BCeil 00JIACTH JOIMYCTUMBIX SHEPTHi
Y-KBaHTOB w < F — m.

[Tepeiizem oT cedenns K (pajMalMOHHBIM) TOTEPSIM SHEPTUH HA Cjioe dx:

dE = —n,dz /wmz wd—adw.
0 dw



[Ipu BBICOKUX HEPrUAX BKJIaJ 00JIacTell He-9KpaHUPOBaHUs B MHTErPAJ MaJl,
TIO3TOMY

/wda/dwdw x /F(w)dw R const/dw X Winae = F.

910 Jaer

riae Xo - (paHee BBeJleHHas1) paJMAIlOHHAs JIJIMHA:

Xt =dn,aZ(Z + Or? an1/3

.

Kak u B ciyyae MHOroKparHoro paccesaus, ( ~ 1.2 + 1.4 yunrbiBaer TOp-
MO3HOe M3JIyueHHe Ha 37IeKTpoHaX cpebl (3amenoit Z2 In 2118/33 — Z ln;‘fg)

[Ipu mpenebpezkeHNN IPYTUMU TOTEPSIMU SHEPTHS JIEKTPOHA TTPU TPOXOXK Ie-
HUU CJI0d &

E(x) = Eye™ /%0,

Jlnst cBunma Xo coctaBisger &~ 5 mM, g Al - 9 cwm.

1.1 3¢pgpexm Jlanday-Ilomeparwyra-Muadana

Nznyyenne ¢ nanHoit 4actoToit w hopMuUpyeTcss Ha ydacTKe TPAeKTOPUHU Ya-
CTUIBI JITTUHON looper = % (nymHa KorepenTHOCTH MM popMupoBanust). Ecim
yroJI MHOTOKPATHOTO pacCesiHUs YacTHUIlbl B BEIIeCTBE Ha ITOH JJIMHE IIpe-
BBINAET XapPaKTEPHBIN yroJ M3IydeHus , TO U3aydeHne mojaBiaeHo. OueHnm
FPAHUYHYIO YacCTOTY Wy pys STOTO NMOJABJICHUS:

ES 2")/2 1
Orrs = 051 loper = —21| 1= >0 — =

orkyza (mpu v > 1)

WrLpm = (m X
0

B obnacti w S wypys ClIEKTpasibHAs MIOTHOCTD usiydenns [(w) o< v/w (Mn-
raan), B ommane or bere-Taiitineposckoit [(w) o const(w)



1.2 Kpumuweckaa snepeus

I/IOHI/ISaHI/IOHHbIe moTrepu

(dE> xZIlnE.
dx ;

E
<d> x Z’E .
dx b

[Ipu wekoTopoit - T.H. "KpuTndeckoit suneprun FE,.. oHu cpaBHUBaroTCcA. [1pu-
OJIM>KEHHO

E. =~ 610/Z M»B msa xKujkocreii 1 TBEPIBIX TeJ;

E.. ~ 710/Z M5B mis ra3os u3-3a MeHbIero 3ekra mIoTHOCTH.

Paananmonnbie morepu

2 PoxaeHune 3JIeKTPOH-MO3UTPOHHBIX Iap

BrrcokosaeprudHbIil 7-KBaHT 6 no.e A0pa MOXKeT 00pa30BaATh TEKTPOH-TIO3UTPOHHY O
napy. 9TOT MPOIECC He UMeeT KJIACCHIeCKOTo anajora. Poxienue nap u Top-
MO3HOE U3JIy4YeHHe - CXOJHBbIEe C TOYKU 3PeHUs KBAHTOBOI 3JIEKTPOJUHAMUKU.

Ananorngno ciydaio msnydennsi, w = £, + E_. XapakTepHbIil yroa BbLIeTa

HO3UTPOHA (JIEKTPOHA)
m
9+ ~ — .
w
Huddepennnanbaoe cedenne poxkaeHus nap no ¢popmyste bere-Laiitiepa
do

1
E(u}, E,)= ;404227’317(@0, E,).

[Ipu moHOM SKpaHUpOBaHUU, & UMEHHO NIpU
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[Ipu oTcyTcTBUN SKpaHUPOBAHUS (f > 1)

= ((2) + (5) 358 [n 25

w 3 w? mw

§ <1 (w=Ey+ E_>T0MeV),

TTonnoe ceuenne

d t t w—2m
o= / Ao dE, = / cons F(w,E,)dE, ~ cons / dE, =~ const(w) (w>1GeV).
dE, w w Jo



A umenno: -
o(vZ —ete Z) = aaZQ'r’z In

BeposiTHOCTE pOoXKjIeHUs TTapbl Ha MaJiofl jmHe dx

183
yAYCE

7dx
W =on,de = -—.
ongdz = o .

Sameuarue 0 paduayuorHol daure.
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1st TopMO3HOTO M3JIyYeHust 0 X Mm%, mosToMy it MiooHa (m &= 100 MsB)

5TOT Tporece B ~ 4 - 10* pa3 MeHee HHTEHCHBEH, COOTBETCTBEHHO Xy OOJIBIIIE.

B dopmyity st MHOTOKPATHOTO PACCESHIsT Macca 9acTHIBl He BXOAUT. (BbI-
nesienne X CAETaHO IyTeM COOTBETCTBYIOIIErO ONpe/IeeH s BeJInInHbl Fs. )
[Tosromy B paccesHun ar0bvir dactui Xo oauo 1 10 XKe ("smekrponnoe").



