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BryimB BmcokoTeMIiepaTypHOTro Bi/iaJy Ha mapaMeTpu
aHI30TpoMii pyXJuBocTi i1 axizorporrii Ttepmo-EPC
3axXOIJIeHHsI eJJeKTPOHiB (poHOHAMU B n—Si

(ITpedcmasaeno waenom-xopecnondenmom HAH Yipainu €. @. Beneepom)

Y docaidax 3 kpucmasamu n—>Si, ae208aHUMU domiwkoro docdopy wepe3 po3naas i ULAA-
xom A0ePHOT MpPaHemMymayii, docaiddceno enaus sucoxomemnepamyprozo eidnasy (npu T =
= 1200 °C npomasazom 2 200) na napamemp anizomponii pyraueocmi K = ,uL/,u” 1 napamemp
anizomponii mepmo-EPC 3azxonaenns esexmpownie gononamu M = aﬁﬁ/af. Iloxasano, wo
8 KPUCTNAAGT KPEMHIN, NE208GHUL “EPE3 PO3NAGE, MEPMOSIONAL NPUEBOIUMB 00 NOMIMHO20
3HuMCERHA seaununy M, modi ax Yy MpaHCMymayitiHo Ae208aHUT 3PA3KAT 3HAMEHHA UbO20
napamempa 36iavwyemsca 6 ~1.5 pasa. Bemanosaero, wo napamemp aHIZ0MPONLi pyral-
eocmi K 6 kpucmanax 060x munié 3QAUUGEMBCA NPAKMUYHO HESMIHHUM. 3anponoHo8aHo
NOACHEHHA 00EPHCAHUT PESYALMAMIB.

Bucokoremneparypuuii Bignana (BTB) nanisuposigaukosux kpucrasis npu T = 1200 °C nporsi-
TOM 2 T'0JT MOXKe MPUBOAUTH 110 Audy3ifiHUX MPOIECiB aTOMIB JIEMYIOUNX 1 3ATUIITKOBUX JTOMIIIIOK,
a TAKOXK MI2KBY3JIOBUX aTOMIB 1 BakaHciit B 06’emi kpucrajiB. Came ToMy 3a 00’€KTH JIOCJIIZKEH-
Hsl 0OpaHO KpHUCTaau n—Si, OJU3bKi 3a piBHEM KOHIEHTPAINI JIEIYIOUOl 1 3aJIMITKOBUX JIOMIIIOK
3 Ti€I0 PI3HUIEIO, 10 B KPUCTAJU, YMOBHO BijHeceni j10 1-ro Tuiy, jeryoda gomimka (bocdop)
BBOAMJIACS B 1X 00’€M 4epe3 pO3ILIaB (Si3B), a B KpUCTaju 2-ro TuIly Jieryodnit ¢pocdop BBo-
JUBCS 3a PAXyHOK sIJIEPHOI TPAHCMYTAIIT (SiT‘H), TOOTO MLJISIXOM OIPOMIHEHHSI BHCOKOYUCTUX
KpucTasiB n—Si MoTOKOM MoBlibHUX (TemioBux) Heifirpouis. Lle npusoauso B 06’emi onpominio-
BaHUX KPUCTAJIB JI0 TIEPETBOPEHHS ATOMIB Si y By3J/iaX KPUCTAJIIHOI IpaTku B atomu (hocdopy
YV BIIIIOBIJIHOCTI 3 SIJIEPHOIO PEAKITIEIO

30Si(n, )31 25 31p (1)
2,62rox

Ta 3 ypaxyBaHHSM I130TOIHOTO CKJIQJIy KPHUCTAJJIIB KpPEMHII0O B TaKOMY CIIIBBIIHOIIIEHHI:

3081 (3,12%); 28Si (92,18%) i 2°Si (4,70%) [1, 2].
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Ak jpkepesa remioBux HeiiTpoHiB (3 enepriero F, < 100 keB) BUKOPHCTOBYIOTBHCS JOCIII-
HUIBKI aTOMHI peakTopu abo aroMui peakTopu AEC, ki 3aBXK 11 XapaKTepu3yoThCs HasSBHICTIO
[IOTOKIB TEIJIOBUX HEATPOHIB BUCOKOI rycruru. OUpoMiHEHHs] KPEMHIIO TEIIOBUMU HEATPOHAMM
CYIPOBO/IZKYETHCA TAKOYXK OIPOMIHEHHSM NIBUJAKUMU HEHTpPOHAMHU i y-KOMIIOHEHTOIO pPeaKTOpP-
HOTO CIeKTpa. B pe3yibrari oTpuMyOTh MOHOKPHCTAJM KPEMHII0, HaCHYEHI BCiMa BimoMumu
Ha JaHUil Jac pajianiiiHuMu jedekraMmu, YoMy CIPUSIIOTh HAI3BUYAIHO IHTEHCUBHI iHTErpaJib-
HI IIOTOKH HEHTPOHIB (wlO18 + 10" H/ CMQ) B KaHaJax gnepHux peakTopiB. Tomy, He3zasezKHO
Biji BUXiJHOrO THIly Marepiaidy i ioro napamerpis, TpancmyTaniiino serosanuii (TJI) xpemmuiit
6e3110CcepeTHBO TIC/IS ONPOMIHEHHS XapaKTepU3ye€ThCs MPOBIIHICTIO P-THUILY 3 MUTOMHUM OIIOPOM
p 10° = 10% Om - em i Jy2Ke MaJIMM 9YacoM YKUTTS HEOCHOBHHUX HOCIIB 3apsmay. Kpim Toro,
[icJIs OIPOMIHEHHS! KPEMHIIO HEiTpOHAMI sIIePHOI0 PeaKTopa aroMu > Si (sIKi CIIOHTAHHO TIEpe-
XOIATD y 31P) BUSIBJISTIOTHCS, K IIPABUJIO, ¥ Mi?KBY3JI0BOMY IIOJIOYKEHHI, sIKe, SIK BIIOMO, BifIIo-
BiJla€ €JIEKTPUIHO-HEAKTUBHOMY CTaHy. TaKuM 9IHHOM, IS Biamasly pajiamifinux medekTis 1 ajist
axruBanil aromis 1P, sxi B 06’eMi KPEMHIIO IIPOSIBIISIOTH IOHOPH] BJIACTHBOCTI JIHIIE y By3JIax
rparku, TJI KpemHiit HEOOXITHO HiTTaBATH TEPMOOOPOOII.

MexaHnizMu BUHUKHEHHS pajialiiiuux aedexTis i cuerudika IX TepMOBiAIaIy, a TAKOXK MIPHU-
YUHU, M0 3a0e3MeYYI0Th 1X TEPMOCTIHKICTh B ONMPOMIHEHUX KPHUCTAJax, JIETaJbHO 0OIOBOPIOBA-
Jcst B creniasizoBaniii jiteparypi [3-7] 1 B psizii KHUT J0BiKOBOrO Xapakrepy [8, 9].

Beaxkarorb, mo Ti jgedeKTH, siki BUHHKAIOTH Y TPAHCMYyTAIHO JIEFOBAHUX KpHCTajIax Si
[pU X ONPOMIHEHH] TEIJIOBUMU HEUTPOHAME, MOXKYTh OyTH Maii’kKe HMOBHICTIO yCyHEeHi 3 00’emy
kpucrasa nuisxoM Bianamny npu T' = 800+ 850 °C uporsirom 1-2 roj (Tak 3BaHMii TeXHOIOr YHMIT
TEpMOBIIIIAI).

TpancMyTaliifHO JleroBaHi KpHUCTaad Si 32 paXxyHOK OIPOMIHEHHsI TEIJIOBUMU HEHTpOHAMM
BijpisHsitoThCs Bl 3Buvaiinux (3B) kpucrasis Si, jieroBanux jomimkoro docdopy depes pos-
IJIaB, HEe TIAbKU IIiIBUIIEHOIO OJHOPIAHICTIO B POBIOML/IL JIErYIOUO0l JOMIIIKU 110 00’€My KpuCTa-
ga [10-12], ane TakoxK i GLIBII BUCOKMMU 3HAYEHHSIMU PYXJIUBOCTI {4 32 IHIIMX PIBHUX YMOB.

Bunukasio nuranHs, 9u 3HaxoasTh cBiit nuposiB y TJI kpucranax Si noxi6ui nepesaru (mopis-
HsHO 13 3B kpucrasmamun) i Toxi, Ko sik npobHi Oy/yTh BUKOPUCTAHI sIBHIIA, [TOB’si3aH] 3 PO3-
cisstuasiv (boHOHIB, a He esiekrponiB. Takwii mizxin (y pasi fioro aieBocri) Gyjie eKBiBaJeHTHUM,
B IPUHITAI, PO3MIUPEHHIO MOYKJINBOCTEH METOIMKHU, OCKLILKU Je-OpOilIiBChKa TOBXKHUHA XBUJIb
ononis Ay, 3a70B0sIbHSIE HEPIBHICTE Ag, < Ae.

HiitcHO, KON MOBa e PO PO3CIsTHHS MEBHUX KBa3iMaCTUHOK, HAIPUKJIAJ, €TEKTPOHIB abo
GbOHOHIB, TO OIIHIOBATH MEPEITKOIU JIJIs 1X PYXy B KPUCTAJ 3PYUHO IIJISXOM HOPIBHSHHS PO3-
MipiB MUX HEPEITKO 3 JOBXKWHOIO XBUJ/Ib Jie Bpoiljis, M0 XapaKTepu3yioTh BiAMOBiIHI 00 €KTH.
Y 3B’43Ky 3 UM MOTPIOHO 3a3HAYUTH, IO TEXHOJOTIIHUN TEPMOBIIAJ, SKUI TPOXOIATH TPAHC-
MyTarniiiino sieroBani Kpucrasau n—Si(P), ycyBae 3 06’eMy Kpucrasia pajiaiiiini jgedekru, nopis-
HsHHI 3a CBOIMU pO3MipaMU 3 €JIEKTPOHHOIO XBWJIEIO Jie Dpoilsis, i pyXJIMBiCTH HOCITB CTPyMy
B TAKUX BiJIaJeHUX KpUCTajaxX iCTOTHO 3pocTae. AJjie Ie 30BCIM He O3HAJYae€, M0 MPU TAKOMY
(TexHOJIOrIYHOMY ) BiAnasi yCcyBaloThCsi abCOIOTHO BCl pasianiitai qedexru: HabaraTo MeHIl 3a
pO3MipoM JlepeKTH MOXKYTh 3AJUIIATUCH, 8 eJIEKTPOHHA XBUJIs Jie Bpoilsist mpu cBoeMy HOUpeH-
Hi B KpucTaJi ix Oy/e mpocTo “He momivaTu’, Jerko oruHaioun. /s BusBIeHHS MEHIIUX 33 PO3-
Mipamu JileeKTiB HEOOXIJTHO CKOPUCTATUCH HADAraTO KOPOTIIUMHU XBUJIAME. SIKIIO €JIEKTPOHHA
xBuJjis Je bpoitisg B KpucTasii mepekpuBae cOTHIO ab0 JeKiJbKa COTeHb MiXKATOMHUX BilcTaHeid,
To oHOHH, siKi BijnosimaiabHi 3a (opmyBanust Tepmo-EPC 3axoruriennst ejiekTponiB (hoHOHA-
mu (B inrepBaii temuneparyp T & 20 + 80 K y sumnaiaxky Si i Ge), MaioTh J0BXKHMHY XBHJI Ha
1,5-2 mopsaaku MeHITy 3a eJIeKTPOHHY XBIJIIO Jie Dpoiiis.
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Hani pobir [13-15| cBiguars 1po Te, 1m0 npK 3a/aHiil 1oJsipu3aliii JOBrOXBUIBOBUX (DOHOHIB
(I abo t) 3axoIUIeHHs €JIeKTPOHIB (DOHOHAMU B HANPSIMKY JOBrOI (TOJIOBHOI) OCi i30€HepreTuIHO-
ro ejicoima € BU3HAYAIBHAM, TOOTO a|(|l’t) > a(ll’t), a MPU 33]AHOMY HAIPSIMKY I10 BiHOIIEHHIO
JI0 oceil eJIIICola IepeBarkaioda POJib Y 3aXOIIEHHI eJIeKTPOHIB (pOHOHAMU HAJIEXKHUTH (POHO-

O] (t)

HaM MO3JI0BXKHBOI HoJIIpu3aliil, Too0To «’, > «,’, . BHAC/ILIOK IILOTo 3icTaBIeHHS TEPMOCJICKT-
’ II,L Il,L
b 9
WYHUX BJIACTUBOCTEH PI3HUX 3Pa3KiB (JIerOoBaHUX, HAIIPUKJIA, I3HMMH criocobaMu) MOTPIOHO
b ﬂ?
) . . . .
IPOBOIUTH CcaMe 38 KOMIIOHEHTOIO a() 1 TOMY, BIAIOBIIHO IO PE3yJbTATIB, OIEPrKAHIX 13
|| b) ) b b

(1)33/ O | w5 b (
Oé” OZH ~ 1,(. OSB1ACH BUILJIMBa€, 11O II03J0B2KH1 OHOHMU (AKHNMHU IT€PEBazKHO BU3HAYAETHCA

dononna ckiaanosa repmo-EPC 3axomienis enekTpoHis pOHOHAME B3JIOBXK JOBIOI OCi i30enep-

. . l . . -
I'éeTU4YHOI'o €eJIIIICOol/Ila & ~ E(PEKTUBHINIEC POI3CIIOIOTHCA B O IIPOUIIJIN JIUuIIe TEXHO-
Pl T

JoriyHmii Biguan) Kpucraaax, Hixk y 3B Kpucrasax KpemHiio, jeropanux JoMiimkow docdopy
y Tiif »Ke KOHIIEHTpallil depe3 pO3ILIaB.

Meroro manoi poboru 6yji0 BUBUYEHHsI BILUIUBY BHUCOKOTeMmIeparypHoro simnasny (npu T =
= 1200 °C upotrsiroM 2 roj) Ta pi3HUX IIBUIKOCTEN OXOJO/PKEHHS (Upxon) HA HAPAMETDPH aHI30-
rpomil pyxausocti K i anizorporii Tepmo-EPC 3axonnenust enexkrpounis dononamu M y Kpucra-
Jax n—Si JABOX TUIIB: 3BUYaiiHUX (JeroBaHuX JOMIIKO0 dhocdopy [depe3 posiuias) i TpaHCMY-
TariiHo JieroBaHux (Jieropanux (GochopoM MUISIXOM siZIePHOT TPAHCMYTaIlil).

ExcriepumenTaibii JOCTI2KEHHST TPOBOJIUINCA HA 3Pa3kKax KPEMHII0, SKi Majau HeoOXiTHy
kpucrajgorpadiuny opienrario (joBxuHa 1x 36iraiacs 3 mHampsmkoM [100]), mo 103BosIsiIo po-
oty BuMipu (upu 77 K) 3min nuromoro omnopy p 3 tuckom X, Buojgun ¢yHkiio p(X) Ha
HACHIEHHS (XlgnOo p(X) = poo), siKe gocsiranocst 3a ymoB ' =77 K1 X > (0,6 +1,0) I'TTa i 3a6e3-
[e9yBaJio OTPUMAaHHS MapaMeTpa aHI30TPOIIl PYXJIMBOCTI €JIEKTPOHIB Y PAMKaX OKPEMO B3STOTO
i3oeHepreTUIHOrO eJincoina 3a GpopMyIoo

1
AN , (2)
B 2p0 2

Je po — nmromuit omip upu X = 05 ), 41 — PYXJIMBOCTI HOCIIB 3apsi/ly B3JI0BXK 1 IOIIEpeK JI0Broi
OCi 130€HEePreTUYHOrO EeJIIICOLNa Bi/IITOBITHO.

3HadeHHs mapamMerpa anizorporril Tepmo-EPC 3axoruieHHst eJIeKTPOHIB (POHOHAMEI BU3HAYAJIN
3a (HOPMYIIOI0

®
@ 2K
L pra (3)
L (2K + 1)—3) -1
Qoo
ag) =ap — o, (4)
a® =ay —a, (5)

ne ag), a® — domonni ckmanosi TepmMo-EPC 6e3 Tucky (X = 0) i B macmuenni (X — oo),

SIK1 JIOPIBHIOIOTD JIOCIIIHUM JaHuM ((p 1 (ieo) 0€3 estekTponHol (mudysiiinol) ckiamoBoi af =
k 2(2mrm*kT)3/?

= -2+
e noh?®

3apsij| eJleKTpona; k — mocriitna Bosbnmana; T — remueparypa; h — crana Ilianka; m* =

(dbopmyna Iucapenka); ng — KOHIEHTpallisi HOCIIB 3apsiy; € —

= N?/3 @3/m||mi — edeKTUBHA Maca I'YCTUHU CTaHiB; N — YUCIO0 130€HEpreTUIHUX eJIHIICOIIIB,
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6 mpu X =0,
2 mpu X > 0,6 I'lla;
PEK JIOBTOI OCl 130€HEPTeTUYHOIO EJHIICOo1Ia BiJIIOBITHO.

30KpeMa, jist n—Si N = { my, my — ebeKTUBHI MacH B3JI0BXK 1 1o1e-

Ha nBox rpymax (110 Tpu 3pa3ku B KOXKHii) 3BUUaiiHUX 1 JBOX IPyIIaX TPAHCMYyTAIIfHO JIero-
BaHUX 3Pa3KiB n—Si NISIXOM BUMIDIB BEJIMYNH, 110 3HAXOASITHCs B Ipasiii yacruni Bupasis (2) i
(3), 6y orpumani sHavenns K =y /py i M = aﬁ) / off SIK Yy BUXIJHOMY CTaHi, TaK i micjs BUCO-
koremieparypaoro Bianasy mpu 1200 °C nporsirom 2 rog (i Ipu JABOX HIBUIKOCTSIX OXOJIO/[ZKEHHST
Big remneparypu BTB o kimuarhoi). Pesyabrarun mux nociigis Hasejeni B Tabur. 1.

Ananiz omepxkanux panux (aus. Tabiu. 1) mokasye, mo:

JK Y JOCHiIax 31 3BUYalflHUMU, TaK 1 3 TPAHCMYTAIIIHO JIeTOBAHUMU 3pa3KaMy, 3HAYeHHS I1a-
pamerpa K =y / f4| B MeKaxX TOYHOCTI BUMIDIB IIDH BUKOPHCTAHUX TEPMOBI/{IAJIAX IIPAKTUIHO
He 3a3HAIOTh MOMITHUX 3MiH, TPOSBILIOUN JIUIIE AeTKY TEHIEHINHIO O 3HUKEHHST;

na Binminy Bin K, 3nadenns napamerpa M = aﬁ) / of}_) IIPU TUX K€ TEePMOBI/IIaIaX 3a3HAI0TH
HOMITHUX 3MiH: $IKIIO y 3BUYAiiHUX KpucTajgax 3HadenHs M (micsst repmosianasy npu 1200 °C
POTSITOM 2 IOJI 1 HE3aJIe2KHO BiJ| IMIBUIKOCTI 1X OXOJIO/PKEHHSI) BUSIBIJIUCS 38 CBOEIO BEJMIUHOIO
JIVIIIIE CIIAIHUMU, TO Y BUIAQJIKY TPAHCMYTAIIIHO JIETOBAHUX KPHUCTAJIIB I 3MiHu mapamerpa M
B pe3ysibTari TepMOBimaay 3pocraiu npubimsno y 1,49 pasa, xoua pyXJIMBICTb HOCIIB 3apsiiy
u%}( IIPU TIbOMY TLIBKHM 3HUXKYBaJIACH.

XapaKTepHO, IO TeHJIEHIIT /10 3HuKeHHsd K i u;rf}}( nicsist TepMOBLANAIIB (1 OXOJI0/KEHD) OyJIn
IPAKTHIHO MAJIOMOMITHIMU TTOPIBHSHO 31 3Minamu napamerpa M, ski B gociiiax i3 3BudaiiHuMu
i TpaHCMyTAIlIiTHO JIETOBAHUMU KPUCTAJIAME OY/IU SKICHO ITPOTUIEKHUMU 32 3HAKOM.

Buaiieni BigminnocTi B 3mini M st asox tunis 3paskis (3B 1 TJI) moxkHa nosicHuTH HasiB-
HICTIO B TPAHCMYTAIIIITHO JIETOBAHNX KPUCTAJIAX 3AJUMIKOBUX J1e(DEKTIB PaIiaIliiHOro IOX0IKeH-
Hsl, $Ki, (PAKTUIHO, TEXHOJOTIYHUN BiJIaJI MOBHICTIO YCYHYTH HE CIPOMOXKHUIAL. Y KPHUCTAJAX,
JIETOBaHUX {Yepe3 PO3ILiaB, MO/ibHI medekTn B MpUHIUII BiaCyTHI.

[TizcymoBytoUn Bce BHINE3a3HAYEHE, MOXKHA 3POOUTU TaKi BUCHOBKHU.

1. Jocmimkeno 38’130k mapamerpiB M 3 K s remmneparypu 77 K 3 BUKOpUCTaHHSM aHAa-
JITUYIHOTO BUPAa3y, sIKUil MOB’s3ye Mixk coboro mapamerp anizorporii Tepmo-EPC 3axonsenns
eJIEKTPOHIB (DOHOHAMHU B OKPEMO B3ATOMY i3oeHeprerumvHomy ejimcoimi M = oahb /of}_) 3 mapa-

Tabaruys 1. Brms BUCOKOTEMIIEPATYPHUX BiMAJIiB i PI3HAX MIBUIAKOCTENH OXOJIOIKEHHSI Ha 3HAYEHHS ITapaMeTpiB
_ . N . . ..
K=ypi/piM= Q) /af y kpucranax n—Si, JeroBaHuxX 4epe3 PO3ILIAB 1 MIISXOM siZIEPHOI TPAHCMY TAIL]

af Tun
3pasku n—=Si Ne, CM > K K=E M=—L
cm /B¢ i a® JIeTy BAaHHSI
Buxiyuuit Si°8 1,90-10"% 1,98-10" 5,40 6,62 qepes
BTB 1200 °C, 2 101 VUoxon 1000 °C/xs 1,98 -10" 2,03 -10* 5,40 6,41 PO3IIIAB
Voxon 1 °C/xB 2,06-10" 2,00 -10* 5,30 5,62
Buxiauit Si°2 5,50 - 10" 1,96 - 10* 5,23 6,30
BTB 1200 °C, 2 1051 Uoxon 1000 °C/x8  5,65-10" 2,01 -10* 5,20 5,70
Voxon 1 °C/xB 5,10-10" 1,99 -10* 5,23 5,20
Buxinauit Sit”! 5,73-10" 2,14 -10* 5,25 5,40 TpaHc-
BTB 1200 °C, 2 101 Uoxon 1000 °C/x8 5,93 -10" 2,05 -10* 5,56 7,50 MyTanuiiine
Voxon 1 °C/xB 5,10-10" 2,00 -10* 5,50 7,20
Buxinauit Sit” 5,72-10" 2,14 -10* 5,23 5,40
BTB 1200 °C, 2 1011 Uoxon 1000 °C/x8  5,92-10" 2,06 - 10* 5,56 7,60
Voxon 1 °C/xB 5,10-10" 2,00 -10* 5,50 7,20
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MeTpoM aHizorpomii pyxsausocti K = p / fu| 1 BIHOIIEHHAM dononnol ckianosol Tepmo-EPC
3aXOIJIEHHsI eJIEKTPOHIB (hoHOHAME B HesebOpMOBAHOMY (IIECTUIOJIMHHOMY) 1 CHJIBHO J1ehop-
MOBAHOMY (J[BOJIOJIMHHOMY) KpucTasax n—Si. ExcrepumMeHTH IPOBEIEHO HA JIBOX THUIIAX 3pas3-
KiB KpPEMHII0: JieroBaHux JIoMiImkow ¢ocdopy uepes posmias (3Budaiini Kpucraan) i Jjieroba-
HUX I[€I0 2K JIOMIIIKOIO 3a PaXyHOK siZiepHOI TpaHCMyTaril (TpaHCMyTaIiifHO JeroBaHi Kpuc-
TAJIN).

2. 3’sicoBaHo, 1O apaMeTp aHizorporil pyxjauBocTi K 1mpu BUCOKOTEMIIEPATYPHUX BiIaiax
(T = 1200 °C, t = 2 rox) i HOAAJBLIIOMY OXOJIOJZKEHH] 3 PI3SHUME MIBUIKOCTAME (Ugxon = 1000
i1 °C/xB) B kpucranax obox Tumis (3B i TJI) sanurmaerscst IpakTHIHO HE3MIHHIM.

3. Bceranosneno, mo napamMerp auizorpomnil TepMmo-EPC 3axomenns: enekTponis poHOHAMUI
M = aﬁ) / off IIOMITHO 3MIHIOETHCS IIPU BUCOKOTEMIIEPATYPHOMY BinaJIl i OXOJIOJZKEHH], IIPUY0-
My BusiBJIeH] 3MiHu M SIKICHO pi3Hi JJIsl TBOX THINB KPUCTAJIB n—Si: ¥ JIETOBAHUX Yepe3 PO3ILIaB
KpHCTaJlaX 3HadeHHs napamMerpa M 3MeHITYIOThCs, TOJI K Y TPAHCMYTAITHO JIETOBAaHUX 3Pa3-
KaX 3POCTAIOTh MPUOIN3HO y miBTOpa pasa. PakTHUIHO MIJITXOM BHCOKOTEMIIEPATYPHOI 0OpPOOKHU
TPAHCMYTAIIHO JIETOBAHOTO N—Si PO3CIIOI0Yl TIEHTPH JJjIs [TOBIOXBUJIBOBUX (DOHOHIB yCyBalOTh-
¢, BHACJIJIOK Y0ro HMOBIPHICTH PO3CisTHHSI (DOHOHIB 3MEHIIYEThCsl i aHizoTpormiss Tepmo-EPC
PI3KO 3pocCTae€.
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I1. . Bapanckwii, I'. II. Taiigap

Biiusinue BbICOKOTEMIIEPATYPHOT'O OTXKUTA HA MapaMeTpbl aHU30TPOIINN
MO/IBU>KHOCTU U aHuU3oTponuu TepMo-IC yBiiedyeHUsT 3J1€eKTPOHOB
dononamu B n—=Si

B onwmax ¢ xpucmaasamu n—>Si, L€2UPOGAHHBLMU NPUMECHIO HOCPHOPA HEPE3 PACNAAE U NYMEM
ADEPHOT MPAHCMYMAYUU, UCCAEI0BAHO BAUAHUE BLICOKOMEMNEPAMypHozo omowcuza (npu T =
= 1200 °C @ meuenue 2 ) na napamemp anusomponuy nodeusicnocmu K = ,uL/,u” U napa-
memp anuzomponuu mepmo-C ysrewenus arexmponos goronamu M = aﬁﬁ/ af. Iloxasamno,
YMO 6 KPUCMAANAT KPEMHUA, NE2UPOCAHHBLT YEPE3 PACTIAAG, TEPMOOMIHCUZ NPUBOOUN, K 3AMEMHO-
MY CHUNCEHUI BeaunuHbl M, mozda Kak 6 mpaHcMymayuoHHo AE2UPOSGHHBIT 00PA3UAT 3HAYEHUE
2Mmo20 napamempa yeeauvusaemcs 6 ~1.5 paza. Yemanosaerno, ¥mo napamemp aHU30MPONUY n00-
suotcrnocmu K 6 xpucmanrax obouxr munog ocmaemcs npakmuyecky neudmentvim. IIpedroorcero
00BACHEHUE NONYHEHHDIT DE3YALMAMOB.

P. 1. Baranskii, G.P. Gaidar

Influence of the high-temperature annealing on the anisotropy
parameters of mobility and the anisotropy of the
thermoelectromotive-drag of electrons by phonons in n—Si

In the experiments with crystals of n—Si doped with impurities of phosphorus through the melt and
by the nuclear transmutation, the influence of the high-temperature annealing (at T = 1200 °C
during 2 h) on the anisotropy parameter of mobility K = py /q and on the anisotropy parameter
of the thermoelectromotive-drag of electrons by phonons M = aﬁh/aﬁh is investigated. It is shown
that, in silicon crystals doped through the melt, the thermoannealing leads to a marked reduction in
the value of M, whereas the value of this parameter increases by about 1.5 times in transmutation-
doped samples. It is found that the anisotropy parameter of mobility K in the crystals of both types
remains almost unchanged. The explanation of the results obtained is proposed.
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