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Ha ocHoBi TeMmeparypuux iMmemaHcHux pociimkenb M -3amimenoi nitiii-3ani3Hoi mimiHeni BCTAHOBIEHO

ICHyBaHHS B JaHUX CHCTEMax aKTHBALIIHOro i CTpUOKOBOr0 MEXaHi3MiB MPOBiAHOCTI.
BusiBneno, mo npu remneparypax 423-473K mae miciie mepexij Bil OTHOTO MEXaHi3MYy JI0 iHIIOTO. 3aMillleHHS
3aji3a i0HaMU MarHilo NPU3BOAUTH JI0 3POCTaHHS T'YCTUHH CTaHIB mo0nu3y piBHs depMi HOPIBHAHO 3 HE3aMiIllEHUM

N(E), _
N(E),

3paskom (mipu x = 0,1

4,98), 110 CBiMUUTH PO AOMiHYBaHHs CTPUOKOBOTO MexaHi3my. IIpu mopanbuiomy

30isIbIIeHH] BMicTy ioHiB MarHiio (10 x=1,0), rycTHHA CTAHIB 3MEHIIYETHCS Maiike 3a eKCIIOHEHIIIAIbHAM 3aKOHOM 1
CYIPOBOMXKYETHCS 30UIBIICHHSM MUPUHA 3a00pPOHEHOT 30HU IIPO IO CBIMYUTH 3POCTAHHS CHEPTii aKTUBAIil HOCIIB

CTPyMY y BUCOKOTEMIIEPATYPHOMY Jliarma3oHi.

Kur04oBi cj10Ba: MpOBiAHICTD, IITTIHENH, EHEPTis aAKTUBAII1.

Cmamms nocmynuna 0o pedakyii 23.04.10; nputinama oo opyxy 15.09.2010.

Beryn

EdexruBHicTh po0OOTH JITIEBUX JOKEpET CTPyMY
3HAYHOIO MIpOIO 3aJICKUTH SK Bill CTPYKTYPH PEUOBUHH
KaToay (HaHOLTHII ONTHMAITBHOK BBa)XKAETHCS LIapyBaTa

9d KaHaJlbHA CTPYKTypa) Tak 1 i [POBITHUX
BJIACTUBOCTEH.

Binomo, 1110 eneKTponpOBiAHICTD HAIBIPOBITHAKOBUX
MaTepialliB ~ BU3HAYAETBCA  [[BOMA  MEXaHI3MaMH:

aKTHBAIIHUM 1 cTpHOKOBUM [1].

AKTHBaIIfHUNA MeXaHi3M TPOBIIHOCTI Mae Micle
toni [2], xonu Ha piBHI DepMi € HU3bKA KOHICHTpAILLis
JIOKaJTi30BaHUX CTaHIB i €JIEKTPOIIPOBIIHICTh
BH3HAYAETHCS Ipei(poM B EICKTPUYHOMY TOJi HOCIiB
3apsiy, akTHBOBaHUX B piBHI PepMi B 30HY IPOBIHOCTI
a00 y BaJICHTHY 30HY.

CTpuOKOBUI MeXaHi3M  €JIEKTPOIPOBIAHOCTI I10

JIOKaJTi30BaHMX  CTaHaX  HaBKoJo  piBHA  Depwmi
peami3yeTbCsl  OpU  JOCTaTHBO  BHCOKIH  T'yCTHHI
JIOKAJTI30BaHUX  CTAaHIB  NOOMM3y  LbOrO  PiBHS.

CrpubkoBHii MeXaHI3M eNeKTPOIPOBITHOCTI TOMIHYE
NPU HU3BKHUX TEMIeparypax, a akTHBal[iHHUN — mHpu
BUCOKHX.

CBigueHHsIM peaizallii aKkTHBAIL[IHHOTO MEXaHI3My
CJIEKTPOINPOBIMHOCTI €  HAasABHICTh  HPSIMOJIHIHHOT
IUITHKA Ha TEMIEpaTypHId 3aJeKHOCTI MHUTOMOT
QICKTPOMPOBIHOCT], ~ MPENCTAaBICHOI B KOOPJMHATAX

Ig(T'l) . AKTHBaIil{Ha EJIEKTPOTIPOBIIHICTE OMHCYETHCS

PIBHSHHIM
_DE
S =s, e
DE — enepris akTuBaii npouecy eleKrponpoBiHOCTI
B eB, k — crama BonblmMana, S,- 3Ha4YeHHs
enektporpoBinHocti  mpu T =0  (ampokcumoBane
3HAYCHHS).

Jis BU3HAuUeHHS €HEPrii akKTWBaIii Ha Kpasx
NPSMOJIHIIHOT JAUISHKKA —TeMIIepaTypHOi 3alIeHOCTI
€JICKTPOIIPOBIAHOCT] CTABIIATH TOUYKH, 3 SKUX IIPOBOIATH

HOpMalli  JI0  Oced  KOOp/IMHAT. (Onepxyemo
3Ha4YeHHsS ;,S ,, T, T, ).
DE
Ins, =Ins,- —
KT,

| - DE
ns,=Ins,- —

2
BinxiMaroun OWIEHHO PIBHSHHS OJCPKAMO:

DEa&el 10
Ins,-Ins, =—¢c—- —=,
k eTz T1 7]
3BizCH, eHepris akTHUBAIlil BU3HAYAETHCS SK:
S
IN=LTT,
S
DE = T2
k (Tl - Tz)
Y mpomoHoBaHii  poboTi  3milicHeHa  cmpoba

BCTaHOBHUTH MEXaHI3MH NEPEHECEHHS 3apsly Yy MarHii-
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3aMIlIEHNX JITIH-3aTi3HUX [IITHEeNAX — MepPCIeKTHBHUX
ENEKTPOTHUX MaTepianax JiTieBUX Jukepen ctpymy [3]

. MeToauka ekcriepuMeHTYy

Marsniii-3aMimieHi JTiTii-3a1i3H1 MIIiHeNIbHI CHCTEMH
CHHTE3yBAJIUCh 32  CTaHIapTHOIO KepaMiuyHOI0
TEXHOJIOTI€I0 TMOABIHHOTO CITIKaHHS. PeHTreHOCTpYKTYypHI
JMOCTIDKeHHS I igeHTU(IKAIil OTPUMAaHUX CHCTEM
npoBoawnch Ha audpakromerpi APOH-3 B CuKa
BUIIPOMiHIOBaHHI. BcTaHOBIEHO, 1O BCi cHCTEMH €
onHO(A3HOI0 MIMHEUTIO MpocTopoBoi Tpymu FA3m.
KarionHnii po3monii, oTpUMaHUil 32 MOBHOIPO(ITEHIM
MeToJIoM PiTBenma, moka3aB BXOJPKCHHS 10HIB MarHiro i
JITIO AK B TETpa- Tak i B OKTAIArPaTKy.

TewmmeparypHi IOCHIIKEHHS IIOBHOTO
KOMIIJIEKCHOTO IMIIeIaHCy uImineni CKIIaay
Li,.Fe,.. Mg, O, , ne x=0.1, 0.3, 1.0 mpoBoxmmmcs Ha
cnekrpomerpi Autolab PGSTAT 12/Fra-2 B aiama3soni
gactror 0,01I'm — 100k[m, B pexuMi IOKPOKOBOTO
HarpiBaHHs 3 i30TEPMIYHOIO BUTPUMKOIO MICIISI KOXKHHUX
50 rpanyciB B miamaszoni temneparyp 295 — 723 K. Ha
OCHOBI IMIICTaHCHUX CIEKTpPIB OTPHUMAaHO YAaCTOTHI i
TEeMIepaTypHi 3aJeKHOCTI MIHCHOI Ta YSIBHOI YacTHH
ITUTOMOTO OTIOPY.

1. Pe3yJbTaTH eKCIEPUMEHTY Ta iX
00roBopeHHs

IMnenancHi cnextpu B koopammatax "= f (r )
(r'ir " - BigmoBimHO AilicHA 1 ySIBHA YaCTHHHU MUTOMOTO

3HAYCHHsSI OMOpYy sSK (YHKIIl YacTOTH) MpUBEICHI Ha
puc.l.

2.0x10° s
] 373K
A~ \'\i —v— 423K
4 | 473K
15x10 \ 4 523K
\, 573K
\ —9— 623K
£ 10x10' A | rerek
£ » | —® 723K
< \
© A
i 50x10° i
0049 L
00  20x10" 4.0x10' 6.0x10' 8.0x10° 1.0x10°
r', Ohm*m
Puc. 1. 3amexHiCTh r'=f ( r ) mpu  pi3HUX
Temmneparypax mut cucremn LigcFe,. ,Mg,0O, .
I3 30impmreHHSIM  TeMmmepaTypd Omip  3pasKiB

3MCHIYETHCS, MPO IO CBITYUTH 3MCHIICHHS PO3MIPIB
nyru. BimHOmEHHA mpoBiAHOCTEH TpU MiHIMAIBHINA
(295 K) i makcumanpHiil (723 K) temneparypax ckiajgae
OIU3BKO YOTUPH MOPSAKH.

Hus mobynoBu KkpuBux Appeniyca (3alieKHICTh
MPOBIHOCTI BiJi 00epHEHOI TeMIlepaTypH) HEOOXiqHO
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OyJ10 BU3HAYUTH 3HAYCHHS TIPOBITHOCTI Gy (POBIAHICTD
Ha TIOCTIHOMY CTpyMi) TIpH pi3HHX Temreparypax. Js
3HAXOJKCHHS Gy MOXKHA BUKOPHUCTATH Pi3Hi MeToau [4]:

1. Bynyiorbes 3anexHocti S " (S ) (puc.2). B

0071acTi HU3BKMX YacTOT IIi 3aJICKHOCTI HAOIMKAIOTHCS
Jo niniiHux. Excrpamnosnooun (pogoBXKyroun) ix 10
MEPEeTHHY 3 BicClIO abcumc, MOXKHA Oe3MOoCepeIHbBO
3HAUTH Gy IS KOXKHOT BHOpaHOI TeMIiepaTypH.

—m—295 K
—8—323 K
373 K
—w—423 K
1072+ 473 K 1
—<4—523 K
573 K
-3 —®— 623 K
L 1079 w—673K| me
‘E —e—723 K "
E 104 b
© 3
n
107°
10°+4
10" 107 107 10"

Puc. 2. 3anexHictp S "(S ) IpY PI3HUX TeMIleparypax

ns cucremu Liy Fe,. ,Mg,0O, .

2. 3HaveHHS Oy MOXHA 3HAWTH AMPOKCUMAIIIEIO
YACTOTHOT 3aJIGKHOCTI JIMCHOT YaCTHHU MPOBITHOCTI 32
penakcartiiinoro gopmysoro debast [5]

s (w)=s 4+ A"

Hamu Oynmo BH3Ha4eHO Oy oOOMa MeToAaMu i
OTPUMaHI 3HAYCHHS MPAKTUYHO CITIBIIAJAI0Th B MEKaX
TTOXNOKH EKCIICPUMEHTY.

Taoauna 1
Po3paxoBaHi 3HaUCHHS TUTOMOI IPOBITHOCTI Ha
HOCTIHHOMY CTpyMi

Ogc — OTPUMAHO i3 3aNeKHOCTI 6" (67), a Gy
— 3a perakcalliiiao GopMyInoro.

TK O - 10_2,OM_1M_ o 10 On v AeEéjcy
295 2,69 2,50
323 4,04 3,50
373 9,00 8,00 0,33
423 51,00 48,00
473 191,00 180,00
523 443,00 420,00
573 1200,00 1195,00
623 2800,00 2820,00 0,38
673 4500,00 4480,00
723 7650,00 7680,00
IMOXHOKHU +0,01 +0,01 +0,01

Ha puc. 3 maBenmeni kpuBi AppeHiyca s TPHOX
cucrem (x=0,1, x=0,3 1 x=1,0).
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Puc. 3. Kpusi Appeniyca ajis cucreM 3 BMICTOM
ioniB marsiro a) x=0,1, 6) x=0,3, B) x=1,0.

3 PpHCYHKY BHIHO, IO BiPI3KH TPAMUX, SKi
ONHCYIOTh JIaHy 3aJICXKHICTh, MAlOTh PI3HUH HaXWI B
007acTi HU3BKUX 1 BUCOKHX Temmeparyp. Llum mpsimum
BIONOBITAOTE  pi3HI 3HAYCHHS EHeprii axkTuBamii
MPOBIAHOCTI HA MOCTIHHOMY cTpyMi [1].

3anexXHICTh €Heprii akTWBalili Big BMICTY i0HIB
MarHiro HaBeJieHa Ha puc.4.

0.7 4

0.6

0.5

DE, eV

0.4 =

0.3

0.2 a

0.0

Puc. 4. 3anexHicTh eHepril akTHBAaIlii Bi BMICTY iOHIB
MarHiro.
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YV BHCOKOTeMIepaTypHiii 00JacTi eHepris akTUBAIlii
30UTBITyeThCA 13 3OUTBIICHHSM BMICTY MAarHilo B
crpyktypi Big 0,38 eB mipu x=0,1 no 0,7 eB npu x=1,0.

CBimueHHsAM peanizamii CTPUOKOBOTO MEXaHI3MY
€JIEKTPOIIPOBITHOCTI MO JIOKAII30BAHUX CTaHAaX HaBKOJIO
piBus Depmi € HAsSBHICTh NPAMOJIHIHHOT IUITHKU Ha
TeMIepaTypHii 3aJIeKHOCTI MTATOMOT

CJICKTPOIIPOBITHOCTI, MOOYIOBaHOT KOOp/IMHATAX
1

Ig(T %) [24]. Ls s3anexwicts HaBegena Ha puc. 5.,

B

BIONOBigHA TeMIepaTypHa 3aJeXHICThH

piBasiHHSIM MoTTa [1]:

OTIUCYETHCS

104 s
1074 -
E
E .
§ 10°4
@ "
10*4
10°4+— . . . . . .
019 020 021 022 023 024 025
TVJJA
1

. . . . "4
Puc. 5. 3anexHicTs NPOBIAHOCTI S 4 BiXl T4,

1

14
4;
s :soexp9°—1;
T45
abo
1
T, 4
Ins =Ins,- —
T 4

I'ycrnny craniB Ha pieui ®epmi  N(E;)moxna
po3paxysatu 3 Bupasy [5]:
1

1 18a°

kN (Ex)
T, — crama, sika BH3HAYA€THCS 3 HAXMIY KPUBOI B
1
koopaunatax Ig(T #), a - BenuuuHa, sIKa XapaKTepH3ye

T

3aTyXaHHsS XBMJIBOBOI (DYHKIIT i3 30UIBIIEHHSIM BiCTaHi
Big By3na; K, - crana Bonbimana.
1
T, BusHauatoTh i3 3anexnocti 1g(T #) anamoriuno

0O TOro, SIK MM BH3HAYaJId CHEPril0 aKTUBAIll
mpoBigHocTi. Ha  KiHIAX — JIHIHHOT — 3aJIeXKHOCTI
3HAaXOJMMO 3Ha4eHHs (S ,,S,,T,,T,)
|1
F,04
Ins,; =Ins - ¢c—=
T
er1 g
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1
aq,04
Ins, =Ins ;- ¢c—=
el g
11
S = =
. In=2TAT
= S P
4 —
T =—=
Tz4 h T14
Toni
18a°
N(E)=2
oK
OckinbKM B OCTaHHBOMY BHpa3i € HeBimoma

BEJIMYMHA 0/, TO MO’KHA OLIIHUTH BIJTHOCHY 3MiHY I'yCTHHHU
cTaHiB Ha piBHI PepMi pu 3MiHi BMICTY i0HIB MarHiro
N (EF )1 - Toz
N (EF )0 TOl
3a HOpMyIOUy CHCTEeMy HaMH Oyma BuOpaHa
He3aMillleHa mminens ckiany LiyFe, O, .
3aneXHICTh BiJHOCHO{ 3MIHM TYCTHHH CTaHIB
no6nu3y piBHs PepMi Bijg BMICTy MarHiro y CTpyKTypi
HaBejeHa Ha puc.6.

0.0 0.2 0.4 0.6 0.8 1.0

Puc. 6. BigHocHa 3MiHA TYCTHHU CTaHIB MOOIU3Yy PiBHA
®depmi 3 KOHIEHTpAILIEIO 10HIB MarHio.

3aranpbHO0 TEHAEHIIEIO IS BCIX CUCTEM € T€, IO 13
3pOCTAaHHSAM BMICTY IOHIB MAarHir0 B 3aMIlICHHX JITii-
3aJi3HUX IIIIHETISX BIAHOCHA 3MiHA TYCTHHU CTaHIB
NOPIiBHAHO 3 BHUXIZHUM (HE3aMIlICHHM) 3pa3KkoM

N(E:),
N(E:),
CBITUCHHAM IOMIHYBaHHS CTPHOKOBOTO MEXaHi3My HaJ
AKTUBAIIMHUM Tpu AaHii koHueHtparii. [Ipm x=0,3 -

N(EF)J_ —
N(E:),

3MmeHmyerbess. Tak npu x = 0,1 =498 . Ile ¢

2,14, i pu 30UIbIIEHH] KOHIICHTPALlIl MarHit0

N,
N(E:);
3MEHIIYETHCS, M0 MOXKe OyTH HACHiIKOM 30UTbIICHHS
KOHI[EHTpalii 10HIB MarHif0 3 BIJHOCHO HH3BKUM
BMICTOM EJIEKTPOHIB MOPIBHSHO 13 3ajJi30M, SKHH
3aMimnrye Mardii.

OCKUIBKHM JaHa CHCTEMa MICTHThL 10HM JITiIO, SKi
MOPIBHAHO ciabo 3B’si3aHi y CTPYKTYpi, TO MOXKIUBHUHA
IIe OJWH MEXaHi3M MPOBIIHOCTI — IOHHUH, BHKITMKAHWHA

no x=1,0 =0,37 Tobro, TrycTHHa CTaHIB

npelipoM iomis Li'y 30BHINIHBOMY IIPHKIaZEHOMY
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enekTpuyHOMy moii. OdYeBHIHO, BEIMYMHA TaKOl
TIPOBITHOCTI 3yMOBJIEHA KOHIIEHTPAIII€IO JITi0, 3aTHOTO
MEpeMIIaTUCS 10 KaHANaxX IIIMIHEIbHOI CTPYKTYpPH.
IIpoBigHicTe mpH TaKOMYy MEXaHI3Mi BHU3HAYAETHCH 13
CIIIBBIHOIIIEHHS

A @& DEO

s (T) =P =

é kTg
e S (T) — EJICKTPOIPOBIIHICTh, 3YMOBIICHA TEPMIYHO
aKTUBOBAaHMMH TIpoIlecaMH TIIiepeHocy 3apsmy, DE —
eHeprisi axtuBamii mnposigHocTi, T — abcoiroTHA

temmneparypa, K, — crama Bombumana, A — xoedimieHT

MPOTOPIIHHOCTI, 3YMOBIICHUH TPaHCIIOPTHUMU
BJIACTUBOCTSIMM 10HIB JIITIIO
2
ng?l n
A= q— i
6k,
ne n,g,] — BiANOBINHO KOHIEHTPALS, 3apsi/ 1 JOBXHUHA

BUTBHOTO MpOOIry HOCIiB 3apsny (B JaHOMY BHIAIKy
iOHIB JIiTiI0), N — YacToTa KOJMBAaHb IiOHIB y BYy3JIax
KPHUCTAJIYHOI IrpaTKu. BBakarouw, 10 Ipu JOMIIOBaHHI
MmarhiemM N,q,| He 3MIHIOIOTHCS, MOXHA OLHUTH, SK

3MIHIOETBCSI KOHIIHTpaIis 10HIB JIiTifo, MmO OepyTh
yuYacTh y NEpeHECeHH1 3apsiny . Po3paxoBaHi 3HauCHHS
eHeprii akTuBamii Ta KoedimieHTa A HaBemeHI Yy
TadynLi 2
Taéauns 2
PospaxoBaHi 3HaUeHHS TapaMeTpiB
CJICKTPOIIPOBITHOCT] IOHHOTO THUITY

Enepris ax i Koedirient
X HepFDvIIE a TgBau nporiopiiirocti A -10%,
' © O ikt
0,1 0,38 106
0,3 0,54 145
Lo 071 0,01

Sx BumHO 3 TaOmuIi, i3 30UTBIICHHSAM BMICTYy i0HIB
MarHifo eHepris akTHBallil IOHHOTO THUIy NPOBIAHOCTI
3poCTae, OJHAK KOHIEHTpAIlisl 10HIB Maruiro, mo Oepe
y4acTh y MEPEHOC 3apsiy 3 KOHIICHTPAIIIE0 3MIHIOETHCS
HEMOHOTOHHO: Jocsrae Makcumymy npu x=0,3 i
smenmyerbess 10 0,01 mpm 36imemenni x mo 1,0.
OueBHIHO, M OUIBII KOPEKTHOTO BCTAHOBJICHHS
XapakTepy 3aJIe)KHOCTI I0HHOTO MEXaHI3MY HPOBITHOCTI
3 KOHIICHTpAII€}0  JOMIHOBAaHOTO  MarHiro,  CJix
PO3IJISIHYTH IHII KOHIIEHTPAILIT, 1110 jJexath Mbk X = 0,31
x = 1,0, mo rraHyeThes 3MIHCHATH B TIOAATBIIIH POOOTI.

BucunoBkn

1. 3aranpHuil BUMISLA KpUBUX AppeHiyca CBiTUUThH
Npo HAsABHICT, y MarHii-3amimieHiil JiTii-3a1i3Hii
IIIiHeT TBOX MEXaHi3MIiB MPOBITHOCTI: aKTHBAIIHHOTO
(mpu BHCOKHMX TemIiepaTypax) Ta CTpuOKOBoro (mpu
HU3BKHX Temreparypax). [Ipu temneparypax 423-473 K
Mae€ MicIle TepexiJ BiJf OJHOTO MEXaHi3MY 10 iHIIIOTO.
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2. 3BamimeHHs 3aii3a I0HAMH MarHil0 MPU3BOJUTH
0 3pPOCTaHHSA TYCTHHH CTaHIB moOmm3y piBHa Depmi

MOpiBHSIHO 3 HesamilmeHuMm 3paskoMm (mpu  x=0,1
N(E,

ﬁ:4,98), o0 CBiIYUTh TPO JOMIHYBaHHS
N(E:)o

cTpubkoBoro Mexanismy. [Ipu monaneniomy 30UTbIICHH]
BMicTy ioHiB Maruito (go x=1,0), rycruHa craHiB
3MEHIIYETHCS Maike 3a CKCIIOHCHINIATbHUM 3aKOHOM i
CYIIPOBOKYEThCS 30UTBIICHHSIM MIUPUHE 3a00pOHEHOT
30HM TPO IO CBIAYMTH 3POCTAHHS EHEprii akTUBamii
HOCIiB CTpyMY Y BUCOKOTEMIIEPATypHOMY JIialla30Hi.

3. KoHunenTparis HOCIIB 10HHOTO TUITY
MIPOBIMHOCTI € MaKCHMaJIbHOIO TIPH BMICTi i0HIB Martiro
x=0,3, a i3 30impmeHHsM ux ioHIB mo x=10 —
3MEHILYETHCS], 10 , OYEBUIHO BUKIUKAHO 3B’ SI3yBaHHIM
miTiF0 'y cTpykTypi. HecrtexiomeTpudHe HOMIIOBAaHHSI

[1]

MarHieM y BEJIHMKUX KUIBKOCTSX € MPUYUHOI0 YTBOPEHHS
CTPYKTYPHUX TOYKOBHX Je(eKTiB THITy KaTiOHHUX
BakKaHCiif, 110, MOXIJMBO, € NPUYUHOI0 3MEHILICHHS
KOHIIEHTpalii HOCciiB i0HHOTO THIy HpoBimHOCTI. OmHaK
BCTaHOBJICHHS MEXaHi3My IOHHOI IpoBigHOCTI 1 Horo

3aJ@KHOCTI  BiIl  ckiaxy 1oTpedye  JI0JAaTKOBUX
JIOCHIIKEHD.
I'paoko T.B. — momoamwii HAayKOBWH CHIBPOOITHHK

kadepu MaTepiao3HaBCTBA 1 HOBITHIX TEXHOJIOTIH;
Kaiikan 10.C. — ctyneHT;

Cynum I1.0. — acniipadt Kadeapu Marepialo3HaBCTBA 1
HOBITHIX T€XHOJIOTII;;

Axyboecokui I1.11. acrmipaHT
MaTepialo3HABCTBA i HOBITHIX TEXHOJOTIH.
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On the basis of temperature impedance researches Mg - substituted lithium-iron spinel was fixed existence in
present system activation and hopping mechanisms of conductivity.

To make apparent, at the temperature between 423 - 473K had a site transition from one type of conductivity to
another. Substitution iron by ion of magnesium to cause to growth density of states near Fermi’s level comparatively

N(E,
by no-substitute sample (at the x =0,1 ﬂ =4,98), it affirm about prevail hopping mechanism. With next

N(E)o

increase contents ion of magnesium (to x=1,0) density states where reduced almost according to exponential law and
attend increase width of forbid zone, about it affirm growth energy activation of carrier current in high-temperature

diapason.
Key words: conductivity, spine, activation energy.
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