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[TAGH ceMuHapa

O BBeaeHue
O AUCNEPCUMOHHOE YPOABHEHME AAT MAQ3MOHOB B 2D-CTpyKTypE

O YCMAEHME NAQ3IMOHOB MPU MNPOMNYCKAHUM TOKA Yepe3 KOHAA MOAEBOIro TPAH3MUCTOPA
(HeycTOMYMBOCTb AbIKOHOBAO-LLIYpPQ)

O YCUAeHUEe NAA3MOHOB MPU MYy4KOBOM HEYCTOMYMBOCTM

O YCcHMAEeHMe NAA3MOHOB NPU ONTUHECKOM HAOKAYKE



1929 r. — AeHrmiop 1 TOHKC pa3paboTaAM TEOPUIO MPOBEAM NEPBbLIM SKCMEPUMEHT MO M3YYEHMIO DAEKTPOHHbBIX KOAEDAHMM
B MAQ3ME

1933 1. — ByAOm BrepBble OBHAPY>XEHbI MAA3ZMEHHbBIE KOAEDAHMA B TBEPAbBIX TEAAX. 3MHEPOM U KPOHUTOM MPEAAOXKEHO
NPUMEHUTL KOHLLEMUMIO MAQ3MbI K DAEKTPOHAM B TBEPAOM TEAE.

1945 r. - BAOQCOBbIM 1M AQHAQY MOCTPOEHA KMHETUYECKASA TEOPUSA MAA3ZMEHHbIX KOAEOAHMM

1948 r. — PytemMaH W AQHT MNOCTABUMAM IKCMEPUMEHT MO HADAIOAEHUIO MAC3MEHHbIX BOAH. OKCMEPUMEHTHI
MHTEPNPETUPOBAHBI BOMOM U MNAMHCOM. UM BMEPBbLIE BBEAEH TEPMUH “MAA3ZMOH"
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1976 r. — T'pammc 1 AAOMC BMEPBbIE HODAIOAOAM MAQ3MEHHbIE BO3OY>KAEHMS HO MOBEPXHOCTU XXMAKOTO FreAms
1977 r. — T'pynna AAAEHA HOBAIOAQAQ MAA3MEHHbIE KOAEDOHMS B MOT-CTpyKTypE.



BBeAeHue

ABYMEPHbIM NAQ3MOHOM HQA3bIBAETCH
DAEKTPOMATHUTHOE KOAEDOHUE, CO3AOBAEMOE
KOAEOAHMEM MAOTHOCTU 3APIAQ.
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30KOH Ancnepcum 2D-NAA3MOHOB
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[MAPOAMHAMUYECKMU MOAXOA K HAOXOXAEHUIO

3AKOHA AnUcnepcumi nAGsMOHOB

ECAM 4YOCTOTA e-€ CTOAKHOBEHMM BAIETCH AOMMHMPYIOLLLEM, TO
NPUMEHUMO TMAPOAMHAMMYECKOE NMPUOAMXKEHME. AAd KA GaAS:
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KoadbPULLMEHT YCUAEHUS

N3MeHEHME MOTOKA SHEPTMM HO DAEMEHTE AAUHBI MATEPUMAAQ dx PABHQ:
dl = —alydx

OCAABAEHME UBAYHEHUA MPOOUCXOAMT TOABKO 3A CHET MOTAOLLLEHUSA, TO M3MEHEHME NMOTOKA
M3AYHEHMA dI NPEACTABAIET CODOM MOLLIHOCTb dP, MOTAOLLLEHHYIO MOTEPUOAAOM.

dl
Io dx

C OAHOW CTOPOHDI: a = —

C APYron CTopoHsl: I ~ E%, otctoad E(x) = E, exp (—%ax)
N3 ypOBHEHUM MAKCBEAAQ: E(x) = Ey exp(igx), CAEAOBATEABHO: a = —2Im(q)

KOadoDUUMEHT YCUAEHUA. G = —«



HeycTton4insocTtb AbsikoHoBa-LUlypa u

YCUAEHUE NACO3MOHOB

BaaamncTmieckmm pexmm: A >L>A,,, L ~ 100 nm

Gate Insulator B 5 A@KTDOHHOM XXMAKOCTU MAC3MEHHbIE BOAHBI PACMPOCTPAHAOTCS CO
CKOpOCTbIO (1 £ M)s. 3AeCb M = vy/s — YUCAO MaXQ.
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SKCNEepMMEHTAAbHOE HOBAIOAEHUE
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FIG. 5. InGaAs/AllnAs HEMT THz emission spectra for the gate short-
InP substrate FIG. 2. Spectra of emission from an InGaAs HEMT for different source- vircuited with the source Fy a gold wire on the chip. The spectra _frolm 1:10
drain voltages, Uyy. The arrows mark emission maxima at 0.42, 0.56, and :p‘;‘;z:sgzn:oﬁng?;;q?: ﬂt:: (r)nz x?nffmoo?“ t‘t?gi%n];iegf ‘T/,hgeffaicstil:ti:)ryhl];ge
FIG. 1. Schematic structure of the transistor investigated. A structure with a l'O‘T‘HZ for Uy equal to 0.3, .0'6’ and 0.8 V, respectively. (a) Cyclotron netic field 1s equal to zero. '
T-shaped gate was used. The thick line in the barrier region shows the emission from a bulk InSb emitter analyzed by an InSb detector (detector
position of & doping. calibration procedure). Different curves correspond to different values of the

emitter magnetic field: 0.4, 0.8, and 1.2 T (from left to right). (b) Resonant
frequency of the emission f from an InGaAs HEMT vs Ug.
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[ly4koBas HEYCTOMYMBOCTb U YCUAEHHE

NMAA3IMOHOB
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FIG. 1. Complex solution of the dispersion relation [Eq. (3)],
in the instability domain. Parameters are vy =2.5vp,
ng=n,=2X10" cm™2, m =0.0665m,, k=13.1. The real part
of the frequency is shown as a thin line, while the imaginary
part of the frequency is represented by a bold line.



OnTu4yeckas HaOKA4YKa U YCUAEHUE NMAA3MOHOB
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YCUAEeHUe NAA3IMOHOB B Y3KO30HHbIX KAl HgTe
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YCUA€HUEe NAA3IMOHOB B MHOTOSIMHbIX

CTPYKTYpax c K Hgle
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nOpOFOBbIe KOHUEHTPALUUN HEPABHOBECHbIX

HOCUTEAEHN B MHOTOSIMHbIX CTPYKTYpPAX
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