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SABUCNUMOCTDb XAPAKTEPUCTUK INPDY3INN
1 IPENI®A MOHOB I'EJIISA B COBCTBEHHOM T'A3E
OT EI'O TEMIIEPATYPbI
P.U. l'ongruna, C. A. Maiiopos

TI'az06v110 paspad npu MoHUNCEHHOT MEMNEPAMYPE AMOMOS
obaadaem padom ocobennocmeti, KOMOPLIE MO2YM NPOAG-
AAMBCA 8 IKCNEPUMEHMAL € NoiAesot naazmot. Ilpu kpuo-
2EHHBLT MEMNEPAYPAT CMEHOK 2a30Pa3PA0HOT MPYoKY uMme-
em MeCmo CUAbHAA GHUOMPONUA PYHKUUU pacnpedeseHus
UOHOB MO CKOPOCTNAM, MO, 8 CE010 0YEPEdb, MONHCEM, BBL3bL-
8a4Mb 3HAMUMEALHOE USMEHEHUE CEOTCTNG NBLACGHIL CMPYK-
myp. B pabome evinoanen anaius 3a8ucumocmets raparme-
pucmuk dpetiha uoH08 2eAUA 8 NOCMOAHHOM U 00HOPOOHOM
INEKTNPUMECKOM TLOAE O MEMNEPATNYPDL AIMOMOE CODCTNEEH-

HO20 2as3a.

KiroueBsbie ciioBa: jpeiid HOHOB Tejius, IPOoI0abHas U Molepednas qudy3us, KpuoreH-
HBIII pa3ps.

Kpuorennbie pa3ps/ipl yzKe JaBHO IIPUBJICKAIOT 3HAYUTEIbHOE BHUMAHUE UCCIeI0BaTe /e
[1-6]. Tem me Menee, B JuTepaType NPAKTHUYECKH OTCYTCTBYIOT JAHHBIE O 3aBHCHMOCTSAX
OT TeMIepaTypbl rasa jis OCHOBHBIX Xapakrepucrtuk jpeiida nonos |7|. Ho coseprienno
OYEBHUJIHO, YTO BJIMSHHUE TEeMIIepaTypbl aTOMOB Ha XapaKTePHUCTUKHU jipeiida MOHOB OYeHb
BeJINKO, a jpeiid u auddysns HOHOB B 3JEKTPHYECKOM MoJe (HAlpuMep, aMOUNOJIspHAs
muddy3us HOHOB U3 MOJOKUTETHHOTO CTOJI0A TJICIONIEro pa3psija) B 3HAYUTEIBHON Mepe
ONPEIEISIOT XaPAKTEPUCTHKHI PA3PsIIa.

Yacto nosaraercs, 9To apeiid HOHOB B CUJIBHOM I10JIe OIIUCHIBAETCS CABUHYTON (DyHKITHEH

pacupejiesienuss MakcpeJiia:

D10 pacipeeieHne UMeer JBa apaMeTpa: CPeIHIo CKopocTh noHoB W (ckopocts apeiida)

NO® PAH, 119991 Poccusi, Mockea, yi. Basunosa, 38; e-mail: mayorov_sa@mail.ru.
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U TeMIlepaTypy HOHOB 1;, KOTOpas olpeJe/sdeT TeIIoBoil pa3bpoc ckopocreit nonoB Vp =
(T;/m)'/2. TIpuuem TeMuepaTypa HOHOB MOXKET OTJIHYATLCSA OT TeMIEPATYPBI ATOMOB.

B ciygae CHIBHBIX IIOJICH WIM HE3KUX TEMIEDPATYDP Ta3a OTKJIOHEHHe (DYHKIUH pACIIpe-
JleJIEHHUsT HOHOB OT MaKCBEJIOBCKOIT (B TOM 4YHCJIe, U OT CJBUHYTOH MaKCBEJIJIOBCKOl) MOXKeT
OBITh BeChMa, 3HAYNTEILHBIM. BBeleHne NoOHHOI TeMIiepaTyphl, OTJIMYAIONIeHCcs OT TeMIepa-
TYypPBl ATOMOB, 3a9aCTYI0 OKA3bIBACTCS HEJOCTATOYHBLIM JJId ONUCAHMA (PYHKIUU paclpeie-
nenust noHoB [8, 9]. Kpome Toro, cpeausis Heprus XaOTHUYECKOTO JBUMKEHUST UOHOB BJOJIb

QJIEKTPUYIECCKOTI'O I10JIdA U IMOIIEPEK HEer'o TakzKe MOI'yT CUJIbHO OTJIMYaTbCA.

B srom citydae umeeT CMbIC/I BBEJIEHUE JIBYX PA3JIMYHbIX TEMIIEPATYP UOHOB — BJIOJIb 11015
Ty n nonepex nosiss T’ . Torga cpejnsist sHeprusi HOHa CKJaJblBa€TCsl U3 HAIPABJIEHHOIO U
Xa0TUIECKOTO JIBUKEHHS MOHOB C PA3JIMYHOI JHcIepcHeil M0 OTHONIEHUIO K HAIIPABJIEHUIO
npeiida:

1 1
<€> = §mW2 + 5 I +T. (2)

JLnsg ydera BIusgHAA pa30rpeBa HOHOB IIpH Jipeiidbe B 3/IeKTpUIECKOM 110J1e YI00HO BBECTH

noHsaTre 3pGEeKTUBHON NOHHONW TeMIepaTyphbl

2 1,
Teg = 5(e) = gm{vY), (3)

KOTOpasi CKJIAJbIBAETCS M3 TEIJIOBOT'O JBUZKEHHUS MOHOB W SHEPIUU HAIPABJIEHHOTO JIBUKE-
HUsl, © BMECT€ CO CKOPOCTbIO Jpeiicha AB/sgeTcs yepe HeHHON (i IPOINHAMIYECKOM) Xapak-
TepUCTHKOIT moTOKa WOHOB. VIMenno addekTnBHAA TemMmepaTypa HOHOB, KAK Mepa UX Cpe/I-
Heil sueprum, onpejeser, Hanpumep, noHHbiit paguyc lebas. Ormernm, aro sdpdexkTuBHast
TeMieparypa He SIBJISeTCS TeMIepaTypoil B TePMOJIMHAMHYECKOM CMBIC/IE, a8 UMEET CMBIC/]I
HEKOETo dHepreTndeckKoro nokasaresnsd. CHTyanus aHAJOTUIHA BBEJIEHHUIO SHEPIETUIECKOTO
kodddurmenta Tayucen1a 1 3716 KTPOHOB, KOTOPBIil paBeH TeMIIEPATYPe 3TeKTPOHOB TOTb-

KO B CjIy4a€ MaKCBEJIJIOBCKOI'O pacCIpede/JIeHud 3JIEKTPOHOB II0 SHEPIUuun.

Pacemorpum gpeiid moHOB rensg B COOCTBEHHOM Ta3e B OJHOPOJIHOM 3JIEKTPHIECKOM
noJie pu 1maoTHOCTH atoMoB 2.69-10' /cm® u npuBeeHHOl HAIPSZKEHHOCTH 3/1eKTPUYECKOTO
nojit £/N = 10,30 u 100 Txu. Pesyasrars pacueros mpejicrasienbl B Ta0a. 1-3 u Ha puc.
1-3. PacueTrnl BBIMOTHEHDI T TeMIepaTyp ra3a B amamnaszone or 1 go 10000 K, xoropsrit
MOKPBIBAET BECh MHTEPECHBIH /I MPAKTUKU JUANA30H TeMIEepaTyp — OT SKCIEePUMEHTOB C

KPUOI'€CHHbIMU Da3pdAJaMU 1O IKCIIEPUMEHTOB 1IPDU HHOBbIIIEHHBIX TeMIIEepaTyp ra3a.
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Taoaumma 1
Xapaxmepucmuru nomoka uoHo8 2eaus npu ux dpetie 6 NOCMOAHHOM U 00HOPOOHOM,
DAEKMPUNECKOM NOAE 6 COBCMEENHOM 2a3e Npu naommocmu amomos 2.69 - 1010 /ea?,

npueedernol nanpascernocmu arexkmpuueckozo noas E/N =10 Td

T, | W, | Tw, | T}, | 7o, | D1, | Dy, |mfp,| BS/

K |km/s| K K K |cm?/s|cm?/s| nm | (BS + Iso)

1 0.5 74 172 24 ] 0.054 | 0.036 | 28.1 0.057

3 0.5 75 173 26 | 0.057 | 0.038 | 28.3 0.059
10 0.48 80 175 32 | 0.065 | 0.046 | 28.9 0.068
30 0.44 88 168 48 | 0.080 | 0.065 | 30.4 0.095
100 | 0.37 | 141 | 200 | 111 | 0.140 | 0.127 | 35.3 0.178
300 | 0.27 | 322 | 357 | 305 | 0.260 | 0.252 | 44.5 0.132
1000 | 0.17 | 1010 | 1025 | 1003 | 0.541 | 0.541 27.5 0.454

JLj1s pacdeToB UCIOJIL30BAJIACH MO/IE/Ib MOH-ATOMHBIX CTOJIKHOBEHUN, pean30BaHHas Me-
togom Monre-Kapsio [8-14|. B Heil yanThiBaanch HOIsIpU3aIHOHHOE B3ANMOIEHCTBIHE MOHOB
C aTOMaMH, Pe30HAHCHAs Tepeiada 3apsaja U KOPOTKOEHCTBYIONIee OTTATKUBAHIE K-
TPOHHBIX 000J104€eK (Gostee oAPoGHOE onncanue cM. |8, 9]). PO3BIIpHIIT ¢TOJKHOBEHHI HOHOB
COBMECTHO C MHTEIPUPOBAHUEM WX YDABHEHUIl JBUKEHUs MMO3BOJISIET BBIYUC/ISTH BCE UHTE-
rpaJibHble XapaKTepPUCTUKH Jipeiidha HOHOB.

B Tabx. 1 mpesncraBiieHbl pe3yabTaThl pACUYeTOB I HIPUBE/IeHHON HAPIKEHHOCTH JJIeK-
tpudeckoro nojs F/N = 10 Ta. Ormernm, 9T0 OGBIYHO MPUBOJATCS IKCIEPHUMEHTATbHbIE
U pacdeTHble JaHHBIEe TOJBKO Jylst cKopoctu apeiida |7, 11-14|, Ho st anaausa cBoiicTB
ra30BOTO pa3psi/ia HeOOXOUMbBI U JIpDYIUe KUHETUYECKUEe XapaKTepucTuku jpeiida nonos. B
Taba. 1 mocaenoBaTebHO MPUBEIEHBI TeMIIepaTypa aTOMOB Ta3a, CKOPOCTh Jpeiida MOHOB,
s derTuBHAA TEMIEpaTypa NOHOB, ONpe/iefsdeMast KaK JIBe TPETbUX CpeHeil SHepruu, more-
pedHasi, IpOJ0JbHAS TeMIIepaTyphl, KodddumuenTs auddy3un BIOIb U TMONEepeK HalpaB-
JIGHUSI T10JIs1, CPEJIHSS JIJTMHA CBODOIHOIO 1pobera MOHOB U JI0JIsl CTOJIKHOBEHUIT C paccessHueM
Ha3a/l 110 OTHOINIEHUIO K OOIIeMy YHCIy CTOJKHOBeHUil. B Tabj. 2 u 3 coOpanbl pe3yabraThl
JIUTS TIPUBEIEHHON HAIPAKEHHOCTH djieKTpudeckoro mnouas £ /N = 30 u 100 Tx.

Ha puc. 1 npuBenens ruipofuHAMAYeCKIEe XapaKTepUCTUKY JApeiidba MOHOB reus B cob-
CTBEHHOM Ta3e B 3aBHCHMOCTH OT €ro TeMIepaTyphbl: (a) ckopoctb japeiida; (6) sabdexrupaas
TeMrieparypa MOHOB. Tpu KpuBbie Ha Tpaduke COOTBETCTBYIOT PA3IUIHBIM TPUBEIEHHBIM
HANPSIZKEHHOCTSIM 3J1eKTpudeckoro mous: F/N = 10, 30 u 100 T (cooTBeTCTBEHHO — MITPH-

XOBaHHbI€, INTPUXIITYHKTUPDHBIE U CIIJIOIITHBLIE KpI/IBbIe).
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Puc. 1: l'udpodunamuecrkue xapaxmepucmuru dpetiha uoros 2esus 6 cOOCMBEHHOM 2a3€ NPU
naomwocmu amomos 2.69 - 1019/0,/\43 6 3a6UCUMOCTIY OM €20 Mmemnepamypul: (a) ckopocmo
dpetigha uonos; (6) sfpexmuenas memnepamypa uoros (dse mpemvur om cpedued KuHemu-
YeCKOl IHEP2UL UOHOB) — HCUPHBLE MOYKY COOMEBEMCMBYIOM YCAOBUN DABGHOBECUSA UOHOE C
amomamui: Tog = Torom. petih npoucrodum 6 nocmosnnom u 00HOPOOHOM IAEKMPUUECKOM
noae ¢ npusedenroti nanpascenrnocmoto noas E/N = 10,30 u 100 T0 (coomeememeenno —

WMPUTOBLIL, WMPUTNYHKEMUPHBIE U CNAOUHBLE KPUBHLE).

[Ipu Huskoit Temmeparype aroMoB 1, BeJWYNHA PA30rPEBa MOHOB 3HAYUTEILHO MPEBbI-
maet Temuepatypy aromon: Tog — 1T, > T,, ciieoBaTe/ibHO, OTHOCHTE/IHbHAsI CKOPOCTH HOHOB
U aTOMOB OIIp€/IeJIIeTCS TOJBKO CpeJiHell CKOPOCThIO HOHOB. B 3TOM c/iydae dacToTa CTOJIK-
HOBEHHIT U CKOPOCTH Jipeiihba MOHOB He 3aBHCAT OT TeMieparypsl aromos. [Ipun 7, < 10 K
3aBUCHUMOCTH CKOPOCTH Jipeiidha 0T HAIPSIZKEHHOCTH 10JIsT OJTN3Ka K 3aKOHY 3aBUCUMOCTH CKO-
pocru apeiida mis cunproro moss: W ooc EV2 a npn T, > 100 K — k 3aK0Hy 3aBHCHMOCTH

ckopocTu apeiida B cirabom mosae: W ox E.

Yeennuenue Temnepatypol raza 1, > 100 K Brei3siBaeT najienne ckopoctu jpeiicha n3-3a
yBeJIMYeHUsI O CTOJIKHOBEHHIT ¢ pacCemBaHWeM Ha3aj, Tak Kak aud@dy3uoHHOE CcedeHune
Qm, CeUeHne N30TPOIMHOTO paccesHus (i, U paccesauus Hazasl ()pg CBA3aHBI COOTHOIICHIEM
Qm = Qiso + 2Qps. OTMeTruM uHTEPECHYIO OCOOEHHOCTH: TaJIeHNe CKOPOCTH Jpeiida mpu
YBE€JIMYEHUHN TEMIIEPATYPhI I'a3a UMEET MECTO, HECMOTPA Ha YBEJINYCHUNE Cpe,ZLHeﬁ JJINHBI CBO-

0oaHOroO mMpobera.

JIma KazKa0it HAIPSAKeHHOCTH TOJId CYIIeCTBYeT 3HAaUYeHNne HEKOTOPO KPUTHIECKON TeM-

nepatypsl rasa To(E/N), KoTopasi onpejieisieT TPAHUILY CUJIbHON HePABHOBECHOCTH MOHHOMN
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Helium ion diffusion along field

Helium ion diffusion transversal to field
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Puc. 2: Kunemuueckue zapaxmepucmury dpetigha uornoe zeaus 6 cobCmeeHHoM 2a3€ 6 3461U-

cumocmu om e2o memnepamypui: (a) Kosddunuenm Juddysuu uonos 6 nanpasienul 60046

noas; (6) xoagpuyuenm duddysuu uono6 6 HaNPaBACHUY NONPEK NOAL — HCUPHOLMU MOYUKA-

MU OMMEYEHB, 3a6UCUMOCTNU KodpPuryuenma duddysuu npu omeymemeuu noas; () men-

20600 pasbpoc ckopocmetd, (memnepamypa) 60oav noaa; (2) menaosot pasbpoc ckopocmer

(meMnepamypa) 6 HaAnNpasAeHuUU TMoNneEPerx Mnoad. HpﬂMbl,e C KPYHCOUYKAMU COOTNEEMCINGYIOM

YCAo6UN0 CUALBHO20 TOAA, K0200 BEAUNUHG paszoepesa UuoHo6 (6 npO()O./L’bHO.M u nonepevHom

HANPABAECHUAT) cpasHusaemca ¢ menaogot snepeuets amomos: Tog = 2T ptom.

nogacucrembl: Tog > 27,. 113 puc. 1(6) maxommm, uro To(E/N = 10,30,100 Td) = 60, 200,

700 K. CooTBeTCTBEHHO, ITEPEXO/] K KPHOT€HHBIM TEeMIIEpATypaM COOTBETCTBYET IIOMIMO MHO-
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rux Jpyrux hakKToOpoB TaKzKe U Iepexo1y K CUIbHON HePaBHOBECHOCTU MOHHOI MO/ICUCTEMBI.

Ha puc. 2 npeacraBiienbl KHHETHYECKHE XapaKTEPHUCTUKU Jpeiipa MOHOB Tesius B COO-
CTBEHHOM ra3e B 3aBHCHMOCTH OT ero TemmeparTypbl: (a) koaddunuent muddy3nu HOHOB
B HanpasJjeHun BIoJb nouis; (6) Kosddunuent auddysun noHOB B HaNpaBIEHHH HONPEK
noJist; (B) TemaoBoii pa3bpoc ckopocreii (Temmeparypa) BA0Jb TOJst; (I') TEMI0BOi pa3bpoc

CKOPOCTEll (Temmeparypa) B HAIPABIEHUU MOIMEPEK MOJIs.

Mean free path of helium ions, cm Helium ions Back Scattering collisions/total collisions
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Puc. 3: Xapaxmepucmuru cmoaknosenutdl uonos zeaus ¢ amomamu zesus npu ux dpetide 6
3ABUCUMOCTU O MEMNEPAMYPY, aMoMos: (a) dauna c6o0bodrnozo npobeza; (6) doan cmonk-
nosenutl ¢ paccesnuem 1a3ad 3a cuem pesonancroli nepe3apadry no OMmHOWEnUI0 K 0buemy
YUCAY CMONKHOBEHUL (AHCUPHBMU MOYKAMU OMMEYEHb, 3G6UCUMOCTIY NPY OMCYMCEMEUL

noas, m.e. K020a UOHBL HATOOAMCA 6 pasHoeeCUU C amoma./vzu).

JIg mposio/IbHOR ¥ MOIEepevHON TeMIepaTyp Tak:Ke MOXKET ObITh OlpejesieHa TeMIle-
paTypa aToMOB, ONPEIEISONasd IPAHNILY CATHHOR HEPABHOBECHOCTH MOHHON MOJCHCTEMBI.
U3 puc. 2(B) HAXOAMM, YTO KPUTHYECKAs TeMIepaTypa aTOMOB, IPH KOTOPOIl HacTylaer
CHJILHAA HEePABHOBECHOCTH PACIIPEeIeICHUS MOHOB TI0 CKOPOCTSM B HANPABICHUH BIOJbL TO-
ng (¢ yuerom HampasieHHOro jaBuzkenus monos): To(E/N = 10,30,100 Td) = 120, 400,
1500 K. U3 puc. 2(r) HAXOAUM, 4TO KPUTHIECKAS TEMIEPATYPaA ATOMOB, IPH KOTOPOl HACTY-
ITa€T CUJIbHAaAd HEPABHOBECHOCTD MOHHOI IIOJACUCTEMDBI B HallpaBJICHUU 1IIOIIEPEK I10JId, paBHA:
To(E/N = 10,30,100 Td) = 20, 60, 200 K. T.e. HepaBHOBECTHOCTH TIONEPEYHOIT TEMIIEPATY DB
HACTYIIaeT IIPU 3HAYUTETLHO GoJiee CHIBHOM OXJIaXKJIEeHUH ra3a, U XapaKTepHblE 3HAYEHHA

mepexoia K CHJIbHON HepaBHOBECHOCTHU IPHUXOIATCI KaK pa3 Ha 007acTh KPUOTEHHBIX pas3-
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paaoB. OTMeTHM, 9TO TeMIlepaTypa MOHOB B IIONEPEYHOM HAIIPABJICHUU YACTO IOJIAraeTcsd

paBHOil Temmeparype aroMoB |[7].

Ha puc. 3 mpencraBiennbl cpenne XapaKTepUCTHKU CTOJKHOBEHHWI MOHOB ¢ aTOMaMU B

3aBHCHMOCTH OT TeMIepaTypbl aToMOB: (a) JymHa ¢BoOogHOrO mpobera; (6) m0Jist CTOJIKHO-

BeHUil C paccessHueM Ha3a/[ 3a CYeT PE30HAHCHOW TMepe3apsKu M0 OTHOIIEHUIO K OOIIeMy

qUCTY CTOJIKHOBEHUIA (B 9HCJ0 CTOJKHOBEHNII He BKJIOYEHbl CTOJIKHOBEHUS C paccedHnnueM Ha

MaJible YTJIbI).

Taoaunma 2

Xapaxmepucmuky nomoka uoros 2esus npu ux opetide 6 nocmosHHOM U 00HOPOIHOM

DAEKMPUNECKOM NOAE 6 CODCMEENHOM 2a3e Npu naommocmu amomos 2.69 - 1010 /ea?,

npueedernol nanpastcernocmu arexkmpuueckozo noas E/N = 30 Td

T, | W, | Tur, | Ty, | T, | D1, | Dy |mfp,| BS/

K |km/s| K K K |cm?/s|cm?/s| nm | (BS + Iso)

1 1.0 293 | 730 74 1 0.123 | 0.071 | 47.6 0.197

3 1.0 295 | 734 76 | 0.127 | 0.073 | 47.5 0.198

10 1.0 301 | 742 81 0.137 | 0.078 47.4 0.202
30 0.98 | 291 | 683 95 | 0.136 | 0.090 | 47.5 0.215
100 | 0.89 | 326 | 674 | 152 | 0.188 | 0.137 | 47.7 0.255
300 | 0.73 | 458 | 709 | 333 | 0.290 | 0.251 50.6 0.340
1000 | 0.51 | 1081 | 1213 | 1016 | 0.554 | 0.537 | 59.0 0.458

Tabnuma 3

Xapaxmepucmuru nomoxa uoHo8 2eaus npu ux dpetihe 8 NOCMOAHHOM U 0OHOPOIHOM,

2AEKMPUNECKOM NOAE 6 CODCMBENHOM 2a3e NPU naommocmu amomos 2.69 - 101 /ea?,

npusedernoli Hanpascernocmu arekmpuyeckozo noas E/N =100 Td

T, | W, | T, | 7, | 7o, | D, | D, |mfp.,| BS/

K |km/s| K K K |cm?/s | cm?/s| nm | (BS + Iso)

1 2.1 | 1131 | 2973 | 210 | 0.278 | 0.114 70.4 0.373

3 2.1 | 1145 | 3009 | 212 | 0.285 | 0.116 | 70.3 0.373

10 2.1 | 1174 | 3085 | 218 | 0.307 | 0.121 70.0 0.373
30 2.1 11082 | 2783 | 232 | 0.261 | 0.124 70.2 0.381
100 2.0 | 1140 | 2841 | 290 | 0.318 | 0.160 | 69.0 0.391
300 1.8 | 1214 | 2717 | 462 | 0.401 | 0.251 67.6 0.420
1000 | 1.5 | 1658 | 2745 | 1114 | 0.629 | 0.519 | 67.4 0.476
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Mmeer mecTo HEOXKMTAHHBIA ¥ HETPUBHAJIBHBIN (haKT: XOTd CeUeHHs C Nepe3apda/iKoil u
SIBJISTIOTCSI HAHOOJIBIIMMU, CTOJKHOBEHHSI C pacCeMBaHUEM HAa3aJ COCTABAAIOT Jumb 10-50
IPOIEHTOB OT OBIIEro YUCIa CTOJKHOBeHUi (B ¢BA3M ¢ 9TuM cM. [11], Te crenana monbITKa
AIMIPOKCUMAIINNA CTOJKHOBEHHI B BHE CYMMBbI CTOJIKHOBEHUN ¢ W30TPOIHBIM PACCEHBAHUEM
u paccenBaHueM Hazaj). B pabore [10] sTor Bonpoc paccMoTpen 6oJiee TIOAPOOHO, H CIeTaHbI
pacdeThl /s BCeX 0J1arOpOTHBIX Ta30B.

13 mpuBeIEHHBIX JAHHBIX CJEIYET, YTO TA30[HHAMUYECKHE TapaMeTphbl (CKOPOCTh Jpeii-
da u scpdekTuBHAS TEMIIEpaTyPa) HOHHOIO MOTOKA Jisi HanpsizkenHocTedi mosst 30 u 100 T
MEHSIIOTCSI He3HaIUTe ThbHO. HecKOIbKO CHIhbHEe OHU MEHSTIOTCs ipu OoJtee Hu3koMm moJie. Cko-
poCTh Jipeiicha majjaeT ¢ yBesmdeHneM TeMIepaTyphl ra3a, 3pdekTuBHasg TeMIIepaTypa HOHOB
pacTer.

Kosddunuenrsr auddy3un MOHOB B HPOJOJIBHOM U IOIEPEYHOM K I10JIF0 HAlPABJIECHUH
pPacTyT C yBeJHYEHHEM TeMIepaTyphl, IPH HU3KUX TeMIepaTypaxX MMeeTCs OYeHb CUJIbHas
AHU30TPOINHA — MPOoIbHAS JUu(pDYy3usd 3HAUATETHHO MIPEBLIMIAET HOoNepedHyo Tuddy3urio.
CooTBeTcTBYIONMAs PAa3HUIIA UMEEeTCS MEXKJy HPOJOIbHOW M IOMEePEeYHON TeMIepaTypaMu.
Ormernm, aro jyis jauddy3un 31eKTPOHOB B ra3e nomepednas jquddy3ust 0ObITHO MPEBbI-
MIaeT MPOJOJBHYIO B CHIY Crenu(UKH JIeKTPOH-ATOMHBIX CTOJTKHOBEHUI. AHA N3 XapaKTe-
PUCTHUK CTOJIKHOBEHHII TOKA3bIBAET, YTO JIIMHA CBOOOIHOIO IIpodera 04eHb ¢1ad0 3aBUCHT OT
TeMIepaTyphbl Ta3a MpH CUJIHLHOM I0JIe, a /IO CTOJKHOBEHHUI ¢ paccesdHreM Ha3a i BeJUKa U
IPU HU3KOU TemMueparype.

Jlanubie pacdeTbl MOT'YT HCIOIB30BATHCSA MPU aHAJN3E W IJIAHKPOBAHUU IKCIEPUMEHTOB
C TBLIEBOI TIa3MOii B YCJIOBUSIX KPHOTEHHOTO Pa3psiia, P PACCMOTPEHUN Pa3psiia B CMECH
TSAZKEJIOr0 U Jierkoro ra3os [15, 16]. dpeiid u auddysust HOHOB Npu CBEPXHU3KUX TeMIepa-

Typax ras3a UIrpaeT BayKHYIO POJIb MPH PACCMOTPEHUN YIBTPAXOIOAHOM Ta3Mer [17, 18].
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