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myTh X YaCTHUIIBI IPU TOPMOXKEHWH ee OT HavdaJIbHOU SHeprun [y /10 KOHEed-
Hoit Fi MoxKeT OBIThH HaliJIeH U3 ypaBHEHUS:
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Hampumep, st 1octaTouHo OBICTPOIl, HO HEPEJIATUBUCTCKON TSIXKYIJ/I0M da-
CTHUIIBI Cfi—f = % x %, oTKyIa X o Eg —E? = TO2 — T2, Hoanwiti Iy ThH 110

ocranoBkn Ry = X (1) = 0).

Ha mpakTuke Takoe MHTErpUpOBAHUE CIOKHOM (C y9IeTOM JPYIUX MeXa-
HU3MOB [OTEPb, CM. jajiee) (DYHKIUM sl HAXOXKJeHus Ry ucrnoib3yer-
cd pesko. [l XxapaKTepucTuKN IMPOHUKAIOIIEH CIIOCOOHOCTH YUK YaCTHI]
(nmm TopMOBsIIIeil CIOCOOHOCTH CJI0sT BEIECTBA), TOME3HO BEJTMINHON B~
Jagercd T.H. npaxmuyeckuti npobee IR, yauTbiBatomuil psa haKTOpPOB:

- IpUMEeHNMOCTH (popmyiibl Bere-Biioxa orpanndena obacteio § >> v, Te
Ve - XapaKTepHas CKOPOCTh aTOMHBIX 9JIEKTPOHOB Ha opburax. /s morephb
Oostee MeJJIEHHBIX YACTHI UCTIOIB3YIOTCS APYTUe TeOPETUIECKIe U SMINPU-
YecKHre 3aBUCUMOCTH. XOPOIIUM MPUOINYKEHIEM B 9TOW OOJIACTHU SIBJISIETCS

dE/dx x .



- JIJTs 9JIEKTPOHOB JlaKe CPABHUTEIHLHO HU3KUX SHEPTHUil ¢ MOHU3AIIMOHHBIMU
MOTEPAMU KOHKYPHUPYIOT JPYyTUe MEXaHU3MbI.

- KpOMe TOPMOXKEHUs, 9acTUIlA UCIBITHIBAET TaKzKe paccesinue, T.e. TBUKeT-
cs HE TI0 TIPSIMOii, U JIJTMHA TOPMOYKEHMs OOJIbIIE, YeM ITPOilIeHHAs TOIIINHA
BEIIECTBA;

- hayKTyanuu noTepb TPUBOAAT K (PIYKTYAIIUAM IIPoOera, 1 MOHOIHEPT Y-
HBII Iy4J0K morytomaercs "pasmazano'.

[IpakTuyeckuii mpoder u3aMepeH 1 mapamMeTpu30BaH IMITUPUICCKUME HOpP-
Mysaamu (TabyJMpoOBaH) B IIMPOKHUX JIHAIIA30HAX SHEPTUil PA3JIMIHBIX Ya-
CTUIL U JJIsi pa3HbIX BemlecTB. Hampumep, 1jis1 3/meKTpoHoB B obiactu 10 —
500 k3B R, ~ 0.7 Tg-™ r/em? ([Tp) =M»sB).

Saga4ya

MuHIMAIBHO-UOHU3UPYIOIIas YacTHIla Iepecekaer cioit 1 cM Ar mpu HOp-
MaJIbHBIX yCa0BusAX. OIEHNTh BEPOATHOCTD BBIOMBAHUSA 0-3JIEKTPOHA C IIpode-
rom >1500 MKM.

2 MWonuzaius

WMonuzaliyst TpoucxoauT B JIBe CTaIAN:

e TepBUYHAS MOHU3AIUS - TpsiMas Iepejada SHEPIUU OT HaCTUIIBI Cpeje, B
T.9. SHEPIUIHbIM (J-) sjekTponam ¢ T >> [
® BTOPUYHAS MOHU3AIUI

CoOTBETCTBEHHO TOBOPAT O KAGCMEPAT NEPBUYHON MOHU3AIUU (CO CPEIHUM
THUCTIOM Nyp) B O NOANOM THCIIE Ny SIEKTPOH-MOHHBIX T1ap.

st ny, He CyIIECTBYeT HaJIE’KHBIX TEOPETUIeCKnX oleHoK. I'pybo n, o< (A).
CraTucruka n, - IyacCOHOBCKAL:

k
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Pacnpenemnenne paccrosiauii (o sHopmasnnsobansoii koopa. 0 < x < 1) or gas-
HOIt TOYKH (IPaHUIA 9y BCTBUTETHLHOIO 00beMa, YCHINTEIbHBIN JIEMEHT,...) 10
OmzKadiero Kjaacrepa
Np . —NpT
AP (z) = nye T
N . __ AE
Hnsa nommoii cpenneii nonuzanun (1) = <%, rae AE - HOHM3AIMOHHBIC MOTe-
pU, w - CpeliHss SHEPrusl Ha 0Opa3oBaHUE OJHOI Maphl. W MOYTH HE 3aBUCHT
or E, m, z wactunpr;, w ~ 21y, riue Iy - 1-it "OHU3AIMOHHBIN TTOTEHITUAJ.



"Hampro" ciyuaiinast Bemdauna n; - myaccoHoBekast, ¢ o2(ny) = (ng). O-
HAKO 3JIeMeHTapHble aKThl MOHU3AINNA He TOJTHOCTHIO HE3aBUCHMBI, a CBsI3a-
HBI ycJIoBUEM (DUKCHPOBAHHON cyMMapHoii sHeprum. Ilpm orcyrcrBum KOH-
KyPHUPYIOIIKX IIPOIECCOB auccunanuu sHeprun AFE u crporo (hukcupoBaH-
HoM "nosupoBanun'sHeprun wy B KaxkjoM k-om (u3 Nj) akTe HMOHM3AIMU
(TOTIBKO OJIMH yPOBEHb, MpeHeOpeKUMa KUHETHIeCKasi SHEPIUsl JeKTPOHA)
ng = N = fu—f = const, 0?(n;) = 0. Eciu - npu HAJIMYUU ajibTePHATHB-
HOTO MOHM3AIMKM MeXaHH3Ma - MPEJICTABUTHL IPOIECC KaK OMHOMUAJBLHBIA, C
BEPOSITHOCTSIMHI 3JIEMEHTAPHON MOHU3AIUMN P U aJbTePHATUBHOIO MOTJIOIIEHUS

sueprun ¢ = 1 — p, 1o 0%(ny) = Nypg < Npp = (ng).

B obmem ciyuae

o*(n) = Flmy) p= o= BuJoly

(ng,)

rae ng, Ej - nomarosble (HepaBHBIE) YUCIA AP U MOPIUH SHEPIUH COOTBET-
CTBEHHO; ycpeJHeHne 1o maraM. MuoxkuTenb F HasbiBaeTcs dgakTopom Da-
Ho. OH ompeiesisteTcst sl PA3HbIX BEIECTB U YCJIOBUI SKCIIEPUMEHTAIBHO W
B IIEJIOM TeM MeHbIe, yeM "jerde'nmponcxogur monnsamus. JIasg m.i.p. B Ar
[IPH HOPMAaJIbHBIX yCIoBHAX (H.y.) m, = 29/cMm, ny = 94/cm (w = 26 9B),
F ~0.20 — 0.30.

N.B.: ne nyrarh GayKTyayun 9ucia nap npu Gurcuposannoti morepe SHeprun
¢ dbaykryanusyu norepb (~ 20% s pactipeenenus Jlaumay).

Bamaga. Haiitu nesdpdexrusrocts "ugeanpaoro” Ar (pu H.y) cueTduka pe-
JISTUBUCTCKUX 3aPAKEHHBIX 9acTUIl ToamuHoi 1 Mmm. "W geanbHOCTE " TOHIMATH
KaK CIOCOOHOCTH CYETYNKA 3aperuCcTPUpOBaTh CKOJIb YIOIHO MAJIYIO HMOHM3a-
LIHIO.



