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.  CBA3b MHTEHCUBHOCTW NOMNOLLEHNA YIbTPA3BYKA
N aNeKTPOH-POHOHHOro(3P) TennoobmeHa,
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[TOTOK Tenna
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KBaHTOBbIMU 3P PeKTamMun B3aUMOAENCTBUA Mbl
NHTEpPEecoBaTbCA He byaem n cntyauma ynpoulaeTcs:
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ll. PenaKkcauua tTuna MaHaenbwtama-
NeoHToBMYa(MAN).
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PenaKkcauuna tnna MJI
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PenaKkcauuna tnna MJI
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PenaKkcauuna tnna MJI
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Penakcauma tmna MJI
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ll. PenaKkcauua tTuna MaHaenbwtama-

JleoHtoBmnya(MJ1). Ee npumepsil:
*  33apsAA0BbIN KaHan Npu HengeanbHOU 3KPAaHUPOBKE
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Penakcauuna tmna MJ1. Chabbin KynoH

HenaeanbHOCTb 3KPaHUPOBKM pa3pellaeT GpAyKTyaummn 3apsaao0Boin NJOTHOCTY.
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Penakcauuna tmna MJ1. Chabbin KynoH
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ll. PenaKkcauua tTuna MaHaenbwtama-
JleoHtoBmnya(MJ1). Ee npumepsil:

* OTKpbITUE CMMHOBOIO KaHa/la MalfrHUTHbIM MONEM
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Penakcauua tmuna MJ1. 3eemaH(...)

MT1 BkAtOYaeT B Urpy GpiyKTyaumm « CMMHOBOM» NIOTHOCTM
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Penakcauua tmuna MJ1. 3eemaH(...)

v%.h? sin® 0

Fulqg) =1+

s2 4+ (Dq)? sin* 6

InSh:

n=10"em ™2, m = 0.014m,
g ~ 50, Agp ~ 0.1meV

s =6 x10°cm/s,

es = (14 3.9)/2 (Si0,)

prl ~ 50

# = 500 MHz
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Penakcauua tmuna MJ1. 3eemaH(...)
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FIG. S6: Temperature dependence of electron-phonon heat
flow enhanced by the spin-diffusion. Plotted is the ratio of
the spin-diffusion part Jy(7T') and the local part Eq.(51).
In the wide temperature region Tﬁ,—l )« T < Tj(fj, where
TE} ~ 20mK, T}f) ~ 5H00mK, the outgoing heat flow
Ju(T) < T* ln(T/Tj(j.—l}). The parameters of the 2D system
were: electron density n = 10 em ™2, electron effective mass
m = 0.1myg, (mp is the free electron mass), the Fermi mo-
mentum 1/kp = 12nm, the Fermi energy Ep = 2.4meV,
the Lande g-factor ¢ = 5, the spin-orbit band splitting
Apr = 0.002 Ep (corresponding to the Dresselhaus splitting
in InP at the corresponding density); the anisotropy param-
eters in Eq.(47) are 4y = 0, 7. = 1. The magnetic field
H = 8T corresponds to h = 0.5.
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BbiBOAbI

1. [loKa3aHa CBA3b 3HEPreTUYECKOU penakcaumm n BPEMEHU KN3HU
doHOHa. [JonyCTMMbI KaK CYyLLLECTBEHHbIN Neperpes TaK U CUJIbHbIe
e-e B3aMModencTemA.
2.  INeKTPOH-POHOHHbIM TENN00OMEH U NOTNOLLLEHNE Y/IbTPA3BYKaA
MOTYT 6bITb 3HAYUTENBHO YCUIEHDI:
. AndodysHoe yecuneHune tuna MJ1. YacTHble cnyyan:
o 3apAaoBbiN KaHan npu cnabom KynoHOBCKOM
B3aMMOOENCTBUMN.
o Bo3byxaeHMe aCUMMETPUYHBIX MOA, SNEKTPOHHOWN
NNOTHOCTW. CMHOBAA NNOTHOCTb NPM 3eeMaHOBCKOM
pacwenneHUn MarHUTHbIM (06MeHHbIM) nonem.
CnnbHbIN 3PPEKT MAarHNTHOTO NOAA B HEMArHUTHOWM
cpepe!
. XapakTepHana X-obpa3Hasa yrnoBaa 3aBUCUMOCTb
NOrNOWEHNA YbTPa3BYKa.
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