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M3BecTHble MeTOAbl M3MEPEHUsI MapaMeTPOB CMUHOBOrO TPAHCMOPTA B CMMUH-BEHTU/IbHbBIX CTPYKTYPax OCHOBbI-
BatoTCst Ha achchekTe XaHae — MPeLEeccun CrHOB 3EKTPOHOB BO BHELUHEM MarHUTHOM MOJIE U YMEHbLUEHUN
MarHMTopesncTreHoro curHana. OHu Mo3BONSIOT ONpeAennTb BPeMs CMIMHOBOI penakcauuy B napamarHuTHOM
C/I0€ U KOHCTaHTYy OTHOCWTESIbHOUW nonsipusauum Toka. Mbl onucbiBaeM anbTepHATUBHbIA METOA U3MEPEHUst

be3 NPUNOXKEHNA BHELWHEro MarHUWTHOro noss, OCHOBaHHbI Ha PE€30HAHCHOM YBEINYEHNN MarHUTHOW BOC-

NAPUNMHYNBOCTN NMapaMarHUTHOroO CJyosA B pPeE3y/sibTaTe NapamMarHNTHOro pesoHaHCa, BbI3BAHHOIo HepaBHOBeCHOﬁ

HaMarHM4€HHOCTbIO B pe3ysibTaTe 3d')CbeKTa CnunHoBOII AKKYMYynAayunn. npe,ﬂ,ﬂO)KeHHblﬁ METO/L NO3BONIAET onpe-

AENNTb abCcoNtoTHOE 3HAYeHNE CNNHOBOW AKKYMYAALUNN B NapaMarHETUKe, KOTOPOE MOXET MNCMOJIb30BaTbCA KakK

napameTp AJ1sl YNC/IEHHOrO pelleHunst TPexXMepHbIX AndMY3NOHHbIX YPaBHEHNA CMHOBOMO TPaHCNOPTa.
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1. BBEAEHUE

Crnn-BeHTUIbLHBIE
I0TCA

CTPYKTYPBbI ABJIA-

JIEMEHTOM

(puc. 1)
3JIEMEHTAaPHbBIM COBPEMEHHBIX
CITUH-TPAHCIOPTHBIX YCTPOMCTB M COCTOAT U3 JBYX
(dheppoMarHuTHBIX JIEKTPOJIOB, L1 u L3, pa3jieleHHbIX
cJioeM TapaMarHuTHoro wmerasuia Leo. YcrpoiicTsa,
MMOCTPOEHHBIE Ha 0a3e TaKuX CTPYKTYP, MOTYT BBLITTOJ-
HATH (DYHKIUMU JIEMEHTOB MarHUTHON namgaru [1, 2]

U JIATYINKOB MArHUTHOTO T10Jist [3] Guraromapst addex-

Ty ruraaTckoro maranroconporusieuus (I'MC) [4].
3ajaun  ONTUMH3AIUM W yIPABJICHUS  CIIMHOBBIM
TPAHCIOPTOM B CIIMH-BEHTHUJIBHBIX CTPYKTYPax IIPOU3-
BOJIBHOI T€OMETPUH CBOAATCA K TUCJIEHHBIM PACTEeTaM
nuddy3HbIX  ypaBHeHuidn  [5]  MeTOIOM  KOHEUHBIX
ss1eMeHToB [6].

CHuH-TpaHCIIOPTHBIE TAPAMETPBI IS TUCIECHHBIX
pacueroB, Takue KakK OTHOCHTEIbHAsl CIIUHOBAA IOJIs-
pusanug Toka P u cimn-nuddysnonnag amna Ly n3-
MEPSIOTCA METOJAME, B OCHOBE KOTOPBIX JIEIKHUT (-
dexr Xanse 7). Janubiit addexr 3akmogaerca B pe-
[ECCUU CIIMHOB 3JIEKTPOHOB BO BHEIIHEM MATHUTHOM

nosae H ", KaK CJIe/ICTBUE, YMEHbIICHNN Malr'HUTOCOIIPO-

* E-mail: nik@magn.phys.msu.ru
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tuBsienns R cucrembl. 3Mepsis 3aBUCHMOCTD COIPO-
TUBJICHUS CIUH-BEHTUIHLHON CTPYKTYPBI 0T H, MOXKHO
nocrpouth Kpusyto Xanie R(H ). Cina-TpaHCcIopTHBIE
mapaMeTphl MOIOUPAIOTCA TaK, YTOOBI TOYHEE ATIIPOK-
CUMHUPOBATH TOCTPOCHHYIO KPUBYIO C TIOMOIIBIO aHa-
JUTUIECKOH Mozien [8]. DTOT MeToJ| JIerko peasnso-
BAThb TEXHUIECKN, TAK KaK B HEM IPUMEHSIIOTCSA TOJTHKO
asekTprdeckue mamepenusi. OMHAKO BHEITHEE MaTrHUT-
HOE I10JIe OTKJIOHsIeT HaMarHMYeHHOCTU (DepPOMAarHuT-

LW | © ®

|
. O,
Puc. 1. Mogenb paccmaTpriBaemoli CNH-BEHTULHOW CTPYK-
Typbl. Cnon L1 n L3 — dbeppomartuTtHele, a Ly — meTaninye-
ckuii napamariutHeili. Hamarnuyenoctn My n M3 3achuken-
poBaHbl B MPOTVBOMOJIOXKHbLIX HanpaBneHusix, 4Tobbl obecne-
YUTb MOCTOSIHCTBO 3HAKa CMMHOBOI aKKYMYyAsLUM BLOJIb CJIOSI
L2. Tok J. npotekaet Bnonb ocu x. HansbkeHue V' unsmepsi-
eTcs Ha anekTpogax Ly un L3
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HBIX 3JIEKTPOJIOB, YTO IMPUBOIUT K HETOYHOCTSIM IIPHU
ANMIPOKCUMAIINN AHAJTUTUIECKON (DYHKITHEI.

B nmammoit pabore MbI onmchIBa€M aJbTePHATUBHBII
MEeTOJ[ W3MepPeHUsi CIUH-TPAHCIIOPTHBIX IIapaMeTPOB,
OCHOBAHHBII Ha 3ddeKTe mapaMarHiTHOTO PE30HaHCa
B cjoe Lo, BBI3BAHHOIO HEPABHOBECHOW HAMATHUYIEH-
HOCTBIO B pe3ysbrare 3hdeKTa CIIMHOBON aKKYMYJIs-
nuu. VI3MepeHne BOCIHIPUUMYNUBOCTUA HEOOXOJUMO IIPO-
BOJUTH C IMOMOIIBIO BBICOKOUACTOTHBIX METOJIOB, Ha-
IIpUMep, C UCIOJb30BAHHEM BEKTOPHOI'O aHAJIM3aTODA
neneit (BAIT) [9].

st BO3DYXKIEHUs  HEPABHOBECHOM
YEeHHOCTU B IapaMarHUTHOM cjoe Lo depe3 cruH-
BEHTUJIbHYIO CTPYKTYPY MPOILYCKAETCsI DJIEKTPUIECK I
10K J.. HamMaramueHHOCTD (DEPPOMAarHUTHBIX 3JIEKTPO-

HaMaIrom-

0B 3adUKCHpOBaHa B TMPOTUBOMOJJIOKHBIX HAIIPABIIE-
HUSAX, YTOOBI 3HAK CIIMHOBOW aKKYMYJISIIUNA OCTABAJICS
noctogHHBIM. Ecim jymina criimuosoit nuddysun g B
cioe Lo Ooutbllie, €M JIJIMHA STOTO CJIOHA, TO CIMHOBAS
AKKYMYJAIS B HEM MOXKET pPacCMATPUBATHCA KaK
omHopojHast. HepaBnosecnoe oOMeHHOE pacIieIlieHue,
BO3HHUKAIOIIEE M3-3a ITOTO B cjoe Lo, OymeT co3aaBaTh
VCIOBUS JIJTsT TTapaMarHUTHOTO pe3oHanca. Hammame
pe3oHanca, B CBOIO OYepe/b, IPUBEICT K yBEJTHICHUIO
MarHUTHON BOCIHPUUMYUBOCTH.

B cmexyromux paszmenax Mbl BBIUHCINM TTapamar-
HUTHYIO BOCIPUUMYHBOCTHL C YIETOM TIpUMeceil W Ha-
JIMIUs HEPABHOBECHOTO OOMEHHOTO paciierienus. la-
Jiee, MbI YUCJCHHO PACCINTAEM BEJIUNINHY CIIMHOBOM aK-
KYMYJISIAA W CBSI3AHHYIO C Hell BEJIMIUHY OOMEHHO-
IO PACIIEIIEHNsT B ITapaMAarHUTHOM CJIO€ ITPEJII0KEeH-
HOM CHUH-BEHTUIHLHON CTPYKTYpPBI. s mosry«ennoro
3HaYEHUsT MBI TIOCTPOMM PE30HAHCHBIE KPUBLIE Tapa-
MarHATHOW BOCIIPUUMYUBOCTHU, KOTOPBIE OIPEIEISIOT-
Csl CIIUH-TPAHCIIOPTHBIMU TTapaMeTPAMU CUCTEMBI.

2. BOCITPUM4YNNBOCTDb

B siexTponHOM rase pasziamdaioT JBe KOMIIOHEHTBI
MarHUTHOIl BOCHPHUUMYNUBOCTH: IIPOJIOJIBHYIO X | U IIO-
nepednyio x| . HBapuanTHOCTD 110 OTHOMIEHHIO K BPa-
MIEHHIO YCTAHABINBAET CBA3b MEKIy HUMI: X|| = 2X 1,
II09TOMY MBI PACCMOTPHUM TOJIBKO IIOIIEPEYHYIO KOMIIO-
HEHTY.

Bocnpunmausocts HEB3aUMOJIEHCTBYIONIETO

XL
9JIEKTPOHHOTO Ta3a C YJYeTOM paCCesHusd Ha IPU-
MecdgX C MaJoil KOHIeHTpalnueil ObLIa pPaccMOTpeHa
paee B pasHosecHoM ciydae [10, 11]. Mer pacuu-
pWIK STy TEOPHWIO W YU BKJAJ OT HEPABHOBECHON
HaMarHMIeHHOCTH, BLI3BAHHBLIA 3(H@PEKTOM CIIHMHO-
BOM AKKYMYJIATTAN. FalVII/IJIbTOHI/IaH CUCTEMBbI B 39TOM

Ho + V(I‘),

ciydae OyJleT 3aluChIBATbCA Kak FH
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k+q1 - Vo
<nsc>=.+.+ o
kLl
= + e
e e

Iee = )-( + * ’.‘ +

——— <+ 4
= X + x |TIq

— ——r =

Puc. 2. MNonsipnsaunonHblii nponaratop Il,., ycpegHeHHbIl no

MPUMECAM 1 ONpefenstownii BOCIPUUMHYNBOCTb S/1EKTPOHHO-

ro rasa C paccesiHUeM Ha C/ly4aiiHOM MOTeHuunane npumecei

Vo. Bepwunhtas vactb I's. — anddysmnonnsiii nontoc («and-

cysoH»), paccumTaHHblll U3 ypasHevusi Bete—ConnuTepa B
NECTHUHHOM MPUBANKEHNI

rae Ho = Eg(k)a}:aakg — TaMUJILTOHHAH CBOOOIHBIX

9JIEKTPOHOB, @), U Qko OIepaTopbl  POKICHUS
W YHUYTOXKEHUS 3JEKTPOHA CO CIUHOM O W BOJHO-
BoiM BekTOopoM Kk, V(r) — coyuaiinbii morenimas

npuMeceil. DHEPrUi 3JEKTPOHOB MOXKHO BBIPA3UTH
Kak £, (k) er — p?, nae p° — HEPABHOBECHBIN
CIMH-3aBUCAIINI XUMIIeCKuii morenmal [12].

Jlast pacuera BOCIPUUMYUBOCTH HEOOXOJUMO BBI-
YHUCJINTH BEPIIMHHYIO 9acTh [g. (mm «auddys0m» ).
Bemnamna I's. MoKeT OBITH IOJIyUeHA W3 ypaBHEHUS
Bere — Cosmurepa, KOTOpoe yrpoIaercst B JIECTHUIHOM

NpUOJIMKEHUN CYMMHUPOBAHUEM JIMArDAMM HAa DHC. 2
¢ HUCIOJIb30BAHMEM IIPUMECHOI JIMArPAMMHOI TEXHI-
ku [13]. Ero moxno 3amucars B Buje [11]

nVgy
Pl ) = T ()

_ nV@h! 1

B —i(w — Ap/h)T + Doq?T + 7/75f (1)
rle q U W — BOJHOBOH BEKTOP M YACTOTA BHEI-
Heil  3JeKTPOMArHUTHOI  BOJIHBI  COOTBETCTBEH-
wo, nVi@ = n([V(r)dr)?, n — KoHueHrpanus
upumeceit, V(r) — noreHnuas OmHON  HpuMe-
cu, T BpeMs PEJAKCAIUH YIIPYTOr'O PACCEeSHHUsd,
Ap = pt — pt — mepasmoBecnoe paciienenue 1o

cimmy, 77 = (4/3)(r5 4 75,') — Bpems pemaxcamym ¢

[IEPEBOPOTOM CIIUHA, Ty U Ty, — CIUH-CIIMHOBAS U CIIUH-
opbuTaIbHas YACTU COOTBETCTBEHHO, Dy = U%-T/ 3 —

koHcTanTa juddysun pyre u vp CKOPOCTbH
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asekTpoHoB Ha ypoBue ®epmu. HeBozmymennbrii
MOMIPU3aIMOHHDINT  mpomaraTop Il;. MoxKeT OBITH
BBIUHCJIEH KaK MHTErpaJjl B TPEXMEPHOM IIPOCTPAHCTBE,

-1 _ 2.
yauThIBas 30510T0€e npasuno Pepmu 77 = tNpnVj':

Mee(q.w) = > Gk +q,e + hw)G](q,e)

y k

d3k

2
v

Rk A
(27r)3GT( +q,e+ hw)Gi (q,¢)

o))

7 — Dorq® — —
Tef

B pesysnbrare MOXKHO 3aIHCATh IONEPEYHYIO BOC-
IPUIMYHBOCTD X° B BHJIE

~
~

V@) = Mot = [inte 1) - n(@) M)
(3)

rae Np — IUIOTHOCTb COCTOSHUI 3JIEKTPOHOB HA YPOBHE
Depmu Ha ouH aToM, n(e+hw)—n(e) = —hwd(e— EF),
a (Il;.) — monsipu3anuoHHbIl mponararop (cM. puc. 2),

YCPEIHEHHBII 110 MPUMECSIM B JIECTHUIHOM [TPUOJIIKE-

—1 _
. C yuerom rtoro, uro wr L 1, 740 L 7T ''n

lq|l < 1, on npuHEMaeT ciemyomyo Gopmy:

(G (k+q,e + hw)Gi(q,e)) =

(q,w) + 117, (q, w)Tse(q, w)
NF’/T
—i(w — Ap/h) + Dog? + Ts}l '

<HSC (q7 w)

) =
HSC

(4)

Toxncrasnsts (4) B (3), TOIYIUM OKOHYATETLHOE BbIPa-
JKEHWe JJTsl TIOIEPETHON BOCIIPHUMYNBOCTH, Y INTHIBA,
aro hw < Ep u |q| < kp [14]:

Ap/h—i(Doq? + 7"
(w—Ap/h) +i(Dyg? + T;cl)-

(5)

Xjf(cb LO) = _NF

Kak MOXKHO yBHJIETH W3 BbIpaxkeHHsi (5) JJIsS BOC-
[IPUUMYMBOCTH, OHA KMeeT PEe30HAHCHBIN BHJI U3-3a
HaBEJIEHHOIO OOMEHHOIr0 paciierieHus A/, BBI3BaH-
HOTO 3M@EKTOM CIHMHOBON aKKyMyJIsaiuu. B orcyT-
CTBHE mpuMeceit (7'5}1 + Doq?

0) BocHpHUEMYN-
BOCTh (5) IPUHUMAET BUJL JIOPEHIMAHA C PE30HAHCHOM
gactoroit wg = Ap/h. B craruueckom ciaydae, upu
w = 0, BOCHPUMMYHBOCTHL DPaBHA BOCIPUUMYNUBOCTH
HEB3aNMO/IEHCTBYIOIIEr0 Ta3a CBOOOIHBIX JIEKTPOHOB,
x3°(0,0) = Np.

MOKHO JIEIKO TIOKA3aTh, YTO PE30HAHCHA TaCTOTa,
MHHUMOI 4acTu BocupuuMuuBocTH (5), KOTOpas OTBET-
CTBEHHA 34 TOIJIONICHNE, UMEET BIU/T

wr = \/(Bu/h)2 + (75! + Do)z (6)
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HeficTBuTesibHAsl 9acTh BbIparkenusi (5) 1pu dactore
pesonanca (6) OCTOSIHHA U PABHA [OJOBUHE BOCIIPHU-
MMYHMBOCTH HEB3aMMOJICHCTBYIOIIEro ra3a CBOOOHBIX
ss1eKTpoHoB, max (Re x%°) = Np/2, Torga kak MHUMAS
JaCTh UMEET 0OOJIee CIIOKHBIN BH/I:

e X E) = o T Do

_ 2
Tsfl + D0q2

1
\Taum

x |1+

(7)

1jist OlleHKU SHEPTUr 0OMEHHOIO paciierjierns AL,
BBI3ZBAHHOI 9 PEKTOM CITUTHOBON AKKYMYJIAIAN B TIapa-
MarauTHOM cjioe Lo Heobxoanmo pemuts auddy3Hbe
CIIMH-3aBUCSIIIE TPAHCIOPTHbIE yDABHEHWS B CIIUH-
BEHTHJILHON CTPYKTYPE, KaK 3TO CACTAHO B CICTYIOMEM
pazmere.

3. CIIMHOBA YA AKKYMVYJIAIINA

Teopust cIMHOBOrO TPAHCIOPTA B T'€OMETPHH, KO-
rJa TOK IIEPHeHuKYIapen uHTepdeiicy MexKIy CJIo-
siMu, ObLIa pejioxkeHa B padore Bane n @epra [5].
Vpasuenust qucddy3un B CIMH-BEHTUILHON CTPYKTYPE
B CJlydae KOJUIMHEAPHOW OPUEHTAIINN HAMATHUYICHHO-
¢t B (PEPPOMATHUTHBIX CJIOAX 3aIlUCHIBAIOTCSA B BUJE

8 .
Za_gije :07

9
Za—gi]n%:*

rje mj — j-s KOMIIOHEHTa BEKTOPa CIMHOBOH aKKyMy-

(8)

m;

3 )
Ao Tsf

JIAUU HA OJuH artoM, & = x,y. Bekrop 3apsmoBoro
TOKa J. ¢ KOMIOHEHTAMH j. U TEH30D CIIMHOBOI'O TOKA
7w BBIDaKAIOTCS CJIELYIONIM 00Pa30M:

- 0 Bo 0
= ——p - —— M, —m;
T 9" JedNr Zj: T
9
i O'ﬂ 1o} g 1o}
m = 1. j_CIOiQ—_mj’
lec| 7 0& ecNp 0
rjie ¢ — SJEeKTPUYECKUil MOTeHIMaJ, 0 — IPOBOJIU-

MOCTB, KOTOpasl CBA3aHa ¢ KOHCTaHTo# muddy3un Te-
pes coornommenue Ditnmreiina: o = e2NpDg/a3 [15],
M, — j-s1 KOMIIOHEHTA eIMHUYHOIO BEKTOPA BJIOJIb Ha-
MArHHYCHHOCTH (PEPPOMArHUTHOIO CJIOd, dg — Hapa-
METp pemeTku, 3 — mapaMeTp CHHHOBOH aCCUMETPHN
IPOBOIUMOCTHU U €, — 3aps/l 3JeKTPOHA.

Cucrema quddysubix ypasaenuii (8) ¢ BblpazkeHu-
SIMU J7TsT TOKOB (9) OMUCHIBAET CITMH-3aBUCSITITAN TPAHC-
HOPT B CHHH-BEHTUJIbHOM CTPyKType. DTa cucTeMa
ypaBHeHuil MoyKeT OBITh pelleHa YUCJIeHHO C UCHOJIb30-
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Puc. 3. (B uBete ounaiit) YncnenHsbii pacyer cnuHo-

BOrO TpaHCMopTa B CMUH-BEHTUbHOW CTpykType. LlBeTom
o0bo3HaveHa BeSINYMHA X-KOMMOHEHTbI CMVWHOBOW aKKyMyJisi-
uun. Hanpsixkenne 0.83 B, npunoxeHHoe Mexay 3neKTpoga-
mu Ly n L3, co3gaeT 3apsifoByto NJIOTHOCTb TOKa 108 A/CMQ.
MpoBoguMOCTe NapamarHuTHbIX U (PeppPOMarHUTHbLIX CJIOEB
02,4 1072 (Om - um) ™' w0135 1072 (Om - nm)~*

COOTBETCTBEHHO. BpeMﬂ penakcaunmn C NepeesopoTomM ChnnmHa

Tyroa = 2.4 - 1072 ¢ (cooTseTcTBYyeT Andhdby3MOHHOI AnHeE
lsf =200HM) 0 Top1,35 =6 107 ¢ (lsy = 10 HM), cnnnosas
acummeTpus nposogumocti f135 = 0.7 u Np = 0.13B7!

BaHUEM METOJa KOHEUHBIX JIEMEHTOB I JIIOOOH reo-
MeTpHH, HATIPIMED TakK, KaK 9TO II0Ka3aHo B padore [6].

YucjieHHbIE BBIYHUC/IEHUs] T-KOMIIOHEHTBI BEKTOPA
CIIMHOBOM aKKyMYJISIIIUU IIpeJCcTaBjeHbl Ha puc. 3. Ee
3HAYEHNE B MTAPAMATHUTHOM CJioe Lo MPAKTHIECKU 10~
CTOSTHHO 1 paBHO B cpegneM 9.5- 1074, TIpu sroM mmioT-
HOCTb TOKa Yepe3 CIUH-BEHTUJIbHYIO CTPYKTYpPY CO-
crasnger 10® A /em?. duddysmonnas mmmna [y cBs-
3aHa CO BPEMEHEM peJlaKCallud SJIEKTPOHA C IIepeBO-
POTOM CIHHA, Tef, B ypaBHEHHU (8) U OLpEIe/IAeTCs
BRIpazKeHueM lg = +/DoTs. Vcnmompsya coorHorre-
Hue DUHINTERHA W IoJiaras HapaMeTp PeIeTKH pPaB-
HBIM a9 = 0.3 HM, JIErKO IIOKa3aTh, 4TO lg I Iapa-
u deppomarautaoro ciaoes pasabl 200 M n 10 HM co-
oTBeTCTBeHHO. MOXKHO Tereph ONEHUTH BEJIUINHY 00-
MEHHOTO pacmieriennst Ay = m,/Np B nmapaMarauT-
HOM cJjioe Lo M paccyuTarb YacTOTHYIO 3aBHCHMOCTH
[TOTIEPEYHON BOCIIPUUMYINBOCTU. 3AMETHM, ITO OTHOCH-
TeJIbHAs TOJIsIPU3AINs TOKa BbIparXkaeTcst yepes A, Kak

Ha puc. 4 nokasaHa 3aBUCHMOCTH IIOIIEPEYHON BOC-
npurmansoctr X 5° (5) B mapamarsuTHOM cyoe Lo ¢
rmapaMerpaMu CIUH-BEHTUIHLHON CTPYKTYPBI, IePednc-
JIEBHHBIMU B IOJIIMCH K PUC. 3, KaK (PYHKIMSA IaCTOTHI
f W/2T ¥ BOJHOBOIO BEKTOPa  HaJaolieil BOJI-
mel. Ha BcTaBke m3obparkerna 3aBUCHMOCTH PE30HAHC-
HOft wacToThl (6) OT BOJHOBOIO BEKTOPA (. 3HAUEHHE

MHHUMOII dYacTu IIOIIepe‘{HOﬁ BOCIIpDUMMYINBOCTU OIIpe-
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Im XJ— T T T T T T T T T
NF q (nm_1) 255 ’
40 - 0 _ 250 / a
0.005 £ 2
——0.010 % 240 /
| ——0.015 & i
30r 7 5020 = /
230fe— o
0.000 0.005 0.010 0.015 0.020
20 + q (nm™) 4
A
10 R
07 1 1 .
1.6 2.0 2.4 2.8 3.2
f (THz)
Puc. 4. MHumasi 4acTb nonepeqHoil BOCMPUMMYUBOCTU

X7 (5), menenas va Np, B napamarHutHom cnoe Lo Kak
yHKumMs YacToTbl f = w/27 najatoweil BONHbI ANS pa3nunsd-
HbIX 3Ha4YeHuMli BOJHOBOro BekTopa . Ha BCTaBke nokasaHa
3aBNCMMOCTb PE30OHaHCHONR H4aToTbl (6) OT BOJNHOBOIO BEKTO-
pa q. Mapametpsl pacueta: Ng = 0.13B7!, vp = 108 cm/c,
T = 5.5-10"" ¢ (cootsetcTByeT 00 = 1072 (OM - Hm) 1),
Tef = 2.4-10712¢ (cooteetcTyeT Ip = 200 HM), ap = 0.3 Hm,
my = 9.5 - 107 (cootsetcTyetr Ay = 9.5-10°3B)

nesisiercs BbipazkenueM (7). YMeHbIIeHUE BeJUIUHbBI
MIJIOTHOCTU TOKa B CIHMH-BEHTUJIBHOU CTPYKType IIpU-
BeJIeT K YMEHBIIEHNIO BeJIMUNHBI CIUHOBON aKKyMYJIs-
1A, a CJIeJOBATeJIbHO, W MaJEeHUI0O PE30HAHCHOU dJac-
TOTHI.
AnnpokcuMupysi  3KCHEPUMEHTAJBHYI0  KPUBYIO
MHUMOW YaCTH MATHUTHOW BOCHPUUMYUBOCTUA (DYHK-
nueit Jloperta, MoxXuO HaiiTn Besmanny Ay, KoTopas
OyJeT OIpeesAThCd II0JIOJKEHIEeM pe30HAHCa, U Be-
JUYUHY Tef, KOTOPad OyJAeT ONpeAeNAThCA IMTIPUHON
DPE30HAHCHON KPHUBOi. 31eCh MBI yUJIH, 9TO BOJHOBOM
BEKTOD ( 3JIeKTPOMarHWTHOI BOJIHBI MaJl, IIOPAIKa
w/e, e ¢ — CKOPOCTh CBeTa, & 9YaCTOTa CIHMHOBOM
peJIaKCAIIN TPEHEOPEKUMO MaJIa

9aCTOTOW pe30HaHCa, Ts}l < Ap/h.

10 CPABHEHUIO C

4. BBIBOJbI

B szaksmodenue chopmysnmpyeM OCHOBHBIE DE3YJib-
TaThl paboTbl. Hamu ObLia paccauraHa ImoOIepedHast
MaArHUTHAS BOCIHPUUMYHUBOCTH ITapaAMarHUTHOTO CJIOS
CIIMH-BEHTUJIBHOW CTPYKTYPbI C yUIETOM YIPYroro H
CIIMH-3aBUCATIIET0 PACCETHUS IO JieicTBUEM 3D deK-
Ta HEPABHOBECHON CITMHOBONW aKKyMYJISINNA. BBIIO TMo-
Ka3aHO, YTO MapaMarHUTHAas BOCIPUUMYUBOCTH WUMeE-
€T PEe30HAHCHBIN XapaKTep, KOTOPBIA 3aBUCUAT OT Be-
JIMYUHBI CITMHOBOW aKKYMYJISIIUN, CO3JIaBaeMoil TO-
KOM, TPOTEKAIONNM Yepe3 CIMH-BEHTUJIbHYIO CTPYK-
Typy. AIIIPOKCUMUDYST SKCIIEPUMEHTAJIbHYI0 YaCTOT-
HYIO 3aBUCHUMOCTH MHHUMOW YaCTU BOCIHIPUUMYUBOCTH
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PesoHaHcHbIT METOo4 N3MEPEHNA NapaMeTpPOB CMNHOBOIO TpaHCNOPTa. ..

IIOJIY9€HHBIMU aHaJIUTUYICCKUMU 3aBUCUMOCTAMU,

MOXKHO BBIYUC/INTH TAKWE [apaMeTPhl CIIMHOBOTO
TpaHcIopTa, Kak ciuua-Juddysnas amHa g, Beau-
YUHA CHUHOBON aKKyMYJISIuu Aj, U COOTBETCTBYOIIHE
UM BEJTMIHHBI: BPeMs CITMHOBOH PETaKCaIN Tgf M OT-
HOCHUTEJIbHAS CIMHOBas NoJisipusdanus Toka P. Jlan-
HBII MeTO/I IIO3BOJIUT N30eKaTh OTKJIOHEHUsI HaMarHu-
9eHHOCTU (PEPPOMATHUTHBIX IJIEKTPONIOB, TaK KaK He
IO/Ipa3yMEeBAET UCIIOJb30BAHUS BHEITHETO MATHUTHOTO
[I0JIsT B OTJINYNE OT METO/a, OCHOBAHHOTO Ha 3dhderTe
Xame.

OrpanndenneM ITaHHOTO SKCIEPUMEHTAJIHHOTO Me-
TOJIa SBJIIETCH TpebOBaHWEe K TOJIIUHE ITapaMarHUT-
HOT'O CJIOs, KOTODas [OJI2KHA OBITH 3aBEJIOMO MEHb-
me, YeM chuH-Tuddy3nonHas IauHa [gf J1a obectre-
YEHUsl OJHOPOJHOCTU CIIMHOBOI aKKyMYJISIIIUH BJIOJIb
rnmapaMartseruka. [[JIOTHOCTb TOKa, IIPOTEKAIOIIET0 Je-
pe3 CIMH-BEeHTUJIBHYIO CTPYKTYDPY, JOJZKHA ObITh Kak
MOKHO OOJIBITe, ITOOBI PE30HAHC MATHUTHOI BOCIIPHU-
UMYMBOCTH XOPOIIIO BBIJIEJISIIICS HA YPOBHE TEPMOJIEK-
TPUIECKUX (DITyKTYAIHIA.
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