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BBEIELEHUE

OcHOBHEME MaTepHaJNaMy B HOJYNPOBOAHUKOBOM NPUOOPOCTPO-
SHUN ABAALTCA TepMaHMil U KpeMHuli, OZHRKO OHM HE ABIALTER yHE-
BepcaAbHHMY MaTepualiauu. PassurHe NONYNPOBOZHUKOBON SESKTPO=
HAKM HapaLy ¢ TPeOOBEHMAMH [0 YCOBEPUOHCTBOBAHMK NOJYNPOBOL=
HEKOBHX NPUOOPOB BHABUTAET HEOOXOHUMOCTH MSHCKAHUA HOBHX 0=
AYNPOBOJHUKOBHX Marepuanos. Cpepu NepPCHCKTUBHHX MATEpPUANOB
HAXOAAPCA UHTEPMOTAUMYECKUS COeuHeHms tuma of O
NPOACTABUTONAM KOTODHX ABAADTCH SHTHMOHMZ WHAMA, QPCEHUZ
rajums, QHTUMOHUZ PAIUNIA U APe. U3 BCEX NOAYNPOBOAHUKOBHX
CoepuHe N THa oA B’ HauOoJee Xopowo M3yueH QHTUMOHMZ
MHAS W yCHGWHO NpUMeHSH B npulopoctpoenuu. OpHaKo, B noc=
AejHuNe IojH BOSPOC MHTEPEC K apeeHuzy raamis. B #acrosuee
BpeMA Ha OCHOBE ApCeHUAA I8JUNA COSjAHH MHTErpaibHNe TBEp=-
AHE CXOMH, TPAaHSMCTOPH, TYHHSNBHHE AUOZAHy KBAHTOBO=DHTHYE~
CKHUe TreHepaToph. B nocaepnue IozH NoABUAACE WHOpMaUMA ©
CO3JaHNY KBEHTOBO-ONTHYECKMX UHTEIPAJBHHX CXEM [IJ U 0 Hpua-
MeHCHMM apCeHUZA raluMa B KayecTse MOAYAATOpA CBETE C BHGCO-
Koil yacroroil Ha ocHoBe ajjexra PpaHua-Keipnua [2] .
Croas umMpoxoe NpUMEHEHHE 8PCEHMAS ramsA B NpuGOPOCTPOSHUE
BH3HB3ET HEOOXOAMMOCTH B ZGTAABHOM HCCACAOBAHUM (M3MYECKUX
CBO{iCTE BTOrD COSZUHEHUM.

Ha coBpeMeHnHOM afane pasBUTUA NOMYNPOBOAHUKOBOID HpU=
GOPOCTPOSHUA K NOAYNPOBOZHUKOBHM IpudopaM NPeAbABAAINTCH
OueHb BHCOKMc TPeCOBaHUA N0 HAZSXHOCTH, AOAr0OBEYHOCTH,
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CTAORABHOCTH B SKCHAyaTAlMW M CTOUKOCTH K BHCUHMM BO3~
ZejicrsusaM, C 9T0f TOYKM 3peHMs OCOOEHHO OTPHLATCABHOE
BAMSHAE Ha Pacdofy NOJYNPOBOAHMKOBHX NPHGOPOB OKASHBAET
uX o0AyYeHme AACPHHMN vacTunaumyu. YacTHUH BHCOKOHl sHep-
THN BHSHBALT JAerpajalup NapamMeTpos npudopa ms-sa HSNe~
HEHNA SACKTPUYECKUX CBOCTS NOAYNPOBOJAHEKOBOI'C MaTepua-
na. foz zelicTemen OOAYUSHMA paspylacTCfi peryiasipHOCTH
EpHCTaLINYECKOHl DEueTEM, ¥TO NPUBOJMT K HOABJACHHUD pa-
AnaumoHnoro xedexra. llocse HpexpaueHus OOAYYeHMA 4aCTH
pazualMoHELX ZeeRTOB HE HMCYE3a8T, YTO BH3HBAGT HBuEHE-
HUG KOHUGHTpaUuM HOCHTeJNell TOKa, HOJABUKHOCTH, BpPCMEHE
EUBHH, o:erdv:cnuemocu U Zp. [ipH NDpoOGKRTUPOBAHUR
MOy NPOBOZHMUKOBHX NPUOOPOB HEOOXOZMMO BHATH NPUPOAY
paANanMOHHEX ZeQeKToB B wMaTcpuame Ads TOro, WToOH yYecTs
¥ N0 BOBMOXHOCTH CBECTH K MUHMMYMY NODYY NpUOOPOE.

dza sazava BHABUTAST HA NEPBEil NIaH HEOGXOZMMOCTH MO~
crezosanms (QUSMKE paZMalMOHHEX Ac(KTOB B NOJYNPOBOZLHN-
Kax.

Hajuvuue ZBYX NOZPEUETOR B APCOHMZE TEIIMA NPUBOZMUT K
MHOTOOCpaSUN BOBMOKHHX THNOB DajWAlMOHHHX Ze(EKTOB, CHIbHO
MeHADIEX (USHYECKHE CBOHCTEA ApCEHNAR TAJMA W, CACHOBA~
TEABHO, NPUBOAAUMX K JAerpajiaijil napaMeTpoB NpuOOpoB.

s Bcex a(jerToB, BHSHBACMMX pajMalMOHHHM BoszelicTBu~
oM, HamboJec TDUAHO HBYyvaeMHMM ABIALTCH 9QDCHTH, CBABAHHEE
¢ oOayyeHueM NOJAYNPOBOZHMKA HNOTOKAMM OHCTPHX HeliTpomOB.
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870 00CT0,TCABCTBO BHSEAHO TeM, YTO B HaCTOfuUEe BpemA He
cymecTByeT eZuHO# Moaeau, 00bACHAMNEN! HSMEHEHHe BICKTDH-
YECKNX NapaMeTpo® BCAeACTBME OONyYeHHA CHCTDHMM HelTpo-
Hayu, HccuezoBaHpA BiufHWA GHCTPHX HeliTDOHOB HA HOXympo-
BOAHMKOBHE MATEpHaZh NOKASHBAKT HECOOTBETCTBME B OGOABUIYD
pasHOOGPasHOCT: B TOAKOBAHMM OZMHAKOBHX 2KCIHEPHMEHTANBHHEX
pesyasTarToB, OCoOEHHO OCHOXHAGTCA BONPOC MBYYEHHA pajua-—
LMOHHKX ZS(eKTOB B npaynho:nnnlnonux COSLUHEeHMAX, OOHyYEH~
HHX NOTOKAME OHCTDHX HellTpOHOB, YT0 CBASAHO C GUHADHOCTHD
CTPYKTYPH CoeAMHeHHHl, Hauu Guua nocTaBieHa sazava: HCCLEHO-
BaTh NPUDONY DA/MANMOHEMX AeJEHTOB apCeHNAA TALANS, 06y~
YEHHOTO NOTOKAMM GHCTDHX HelTDOHOS, H BHACHATH POAB HCXOZ~
HHX ZedexTOB KpucTaija Ha OGpasOBaHHME paAualMOHHHX Zedex-
702, |

Jns  wWecnenoBaHMR HauM OHJ NpUMEHEH ONMTHYECKMI MeTojx,
P8k KaK COJABHMMHCTBO HpPUOODOB, COSJAHHHX Ha OCHOBE apceHuza
Tainnd, ABIANTCH NpulopaMs, 8 OCHORe ZECTBNA KOTODHX JeEaT
ONTHYECKHO® ¥ (OTODUCKTPHYECKHE ABAGHNA, ONPC/ENANUNM Nape=—
ME@TPOM KOTOPHX fBAAETCH WLUDUHA 3anpelicHHO! BSOHH, ApceHmy
rajuns NpuHaANCENT K WMHPOKOSOHHOMY MaTepualy, ¥ NODTOMY
ANA M3yUYeHUs WBMCHEHWA WMDMHE BanpeleHHON BOHH HpenMylecT-
BeHHLM fABAAGTCA ONTHYCCKHE MeTOZ.
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TJABA I OB30P JNTEPATYPH
§ I NpuueHeHMe apceHuAa BALAMA B NPHOOPOCTPOCHUN

Buarozaps CONbNOM WMDUEE B3ANDELEHHOH B30HM, wauol aQer-
TUBHO{l MaCCe W DAaCcHOAORGHHN DRCTDPEMANBHHX TOYCK HA OAHOMH
BEPUKAAN. APCEHUJ TAMNA ABAACTCH NOJYNPOBOAHMKOBHM MATepUa-
oM cO csoilcTsaum, OTAMYHEMM OF CBOICTB repuaHus, KpeuHud,
AHTUMOHMZA WHAWS ¥ Zp. lloaromy npudopH, COSJalHHE Ha 0CHO-
B QpCeHMAA Talilf, HPHMEHHME B TAKMX CHEIMAMBHHX CIYyYasfX,
TZe He NPUrOAHH ApyrHe NOAYNPOBOJAHMKOBHE npmOopu, Hazo oT-
MEeTHTH, YTO NPHCOPH HA OCHOBE apCEHW/JA IaliMf Xapaxrepusyi-
2CH TEPMOCTOHKROCTBI, CTACMABHOCTEN M HAZACEHOCTHD.
PaccuoTpuM HCROTOpPHE M8 HEMX:

/2 = NePexoAH
I. ¢orozmonu, B O~Z = nepexoze BOANSH NOTCHUNANBHOI'O
gapsepa B pesyasTaTe NOTNONEHWS CBETA MOHET BOBHUKHYTH (oro-
B8.A.C. O9T0T 2{JEeKT TECHO CBABAH C HAJMUMEM HEOCHOBHHX HOCH-
renefl. llpn ocmeueHum O~z - NEpexoZa CBETOM NPOXORASHNWE
SJEKTPOHOB B O = OONACTH M JHPOK B /2 - o0macTH Yepes
dappep CONpPOBORAACTCH TOKOM, TEKyIMM B OOpaTHOM HanpaBJeHNH.
BoapT-aunepHan XapaKTepUCTIHMEA A+~ [EpPeX0Za ONUCHBAETCH

no reopuu loxan o Vein eVir _ j)
~ Vs p)

rae o/ - v0K, |/ - pasHOCTH HOTEHUWANOB, NPOKIAZHBAGNAd K
/072 = NEPEXOAY s /s = TOK HACHWEHNS B OOpaTHOM HaNpaBICHUN [3]
filBlicHNE BOSHUKHOBGHMS (OTO-9,A.C.JERUT B OCHOBE NpeoGpa-
80BaHUA COJHEYHOPO CBETA B BJNEKTPUYECKYD SHeprum,/lns droil ne-
Iu mpejCTraBifeT MHTEPeC CNeKTpaibHA# YYBCTBUTEABHOCTH (JOTO-
ANOZa B BUAMMOJ oCzacTu., Ha MaKCHMYM AOCTHEMUMOTO K.l.J. COJN-
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HeuHoli OoTapew AeiicTeypr ABa (QaxTOpas HOAMYECTBO BIACKTPOH-
HOZHDOUHHX nap, reHepupyeMux QoToHamW, ¥ Hanpamexue (oTo-
ZMOZa B TOYKE MAKCHMANBHOrO BHXOZA sHeprmu, 0Ce BENMYUHH
8aBUCAT OT WUPHHH SANPCUSHHON SO0HH,.

C pocroM éqacn CONIHEYHOTr0 CNEeKTpa, COZSpRauUero (HOTOHH
AOCTATOYHOH 3HcDPIUM AAH 00pas0BaHus SACKTPOHHO-ZAHPOUHNX
nap, CTaHOBUTCHA MeHBNE, (OTO - B.A.C, pacTeT. IT0 03HAYAGT,
YT0 KeleZe AOMLicH WMETH MAKCHMyM NpPW HeHOTOpDOH omTHMANBHON
BenuvuHe 6;. . ORasaznoch, 4TO STOT MAKCHMYM HAXOZMTCH B
oOaacru cnexrpa (1,5 = 1,6) 9B, NMOBTOMy ANS COSZAHMA COI~
Heunnx Gamapeli o7 ¢ gBusemen nozXOAALNM MATEDUAION,
OzHaKo, HSyUECHWE B3aBHCHMOCTH K.H.Z. OT 4 HoKasano, uTo
MAKCHMAJIBHEY K.N.A. 00JazZaeT npuoop, COBZaHHH{ Ha OCHOBE
apCeHuza ramina, /eno B TOM, YTO K.l.Z. CHIBHO BaBHCUT
0T ZJMHH ONTUYECKOI'O MYTH ¥ COACDEAHMHA BIATH B armocepe [4/

C yueroM 3TUX (AKTOPOB MAKCHMYM KDUBOil 3aBUCHMOCTH 7 0T
6y CMeNaeTos K MGHBUMM DHAUEHMAN éo . HaGop Qerozmozion
¢ mupuHofi sanpemensoil somy (I,I - I,6) 9B momeT OHYH HpU-~
TOAHHM B pasiIMuUHHX aTMOCPEpHEHX yCIOBMAX, ITO OsSHAvYaeT, HUTO
GaTapen, coszanmue ma ocuose o2y 6245, monmmm msers
NpeuMynecCTBO Nepes MCNOAB3YeMHMN B HaCTOfLEe BpPEMA KpEMHHe-
BHMM COJHEYHHMM npeolpasosaTensmu, OCHEZexuBapi#e pe3yib-
TaTH NOJNyYeHH HOKE TOABKO Ans (OTOMUMOZOB M3 apCeHuza Tran-
AW,
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2. llerexropu maxyvenus. C nomoms® HOTOAMONOE MOEHO OCHa-
PYRMTH SACKTPOMATHMTHOE M3AyYCHNE M YaCTHUH BHCKOHl SHep-
run. OGaydenwe 72~ NEPEXOZa DEHTTCHOBCKMMEN Nydauu, [
- KBAHTAMY WA DACKTPOHAMYM BHOKO/ SHEPTUM BHSHBAET UBMEHE=
HHE YuCiAa BACKTPOHHO-ZAHPOYHHX nap, 4T0, B CBOM O¥YEpeld,
CHasuBaeTCd Ha HapaueTpax (QOTOAMOZR.

AuznkaTops W8 apCeHUZA rajiuf paspaloTalH W BHIYCKa-
VTCH NPOMHIACHHOCTHD, OZHAKO JZelicTBHEe HBAYyYEHMil ¢O Bpeume-
HEeM coBZaeT B npudope pazuMaLMOHHHE ACPEKTH, U MHANKATOPHOE
csoilcrso /7 ~ nepexoia najaeT. JAeTEKTODH UBAYYEHMIl
TAKOI'C TUNA NPUMEHVMH OPpaHMYEHHOC BpEMA U NOK8 ABAANTCH
HeHaZGXHHMY o
3., TynneamHHE ZMOZH, LHe OZHO HpUMEHEHNE O7NEPexXoX HA
OCHOBE apceHujia raliug HaweJ B TYHHEABHHX JAuWoZax. Bois-
mas NUpUHA BanpemeHHOli 8oHN M MaiNe DHPCKTUBHHE MACCH
SAGKTPOHOB ¥ JAHPOK ZeJAWT APCEHMZ TaAAMA NEepPCHeKTUBHHM
MaTepuanoM AAf COBAAHMS TYHHEABHHX ZAMOZOB, BepoaTHOCTD
TyHHEABHOTO BjjerTa OyAeT Coamle, cCCAM nNpuBeieHHAs SQjeH~
THBHASA MACCA MaJa ¥ sanpeleHHas B0HA y3Kam:

W & exo /‘%m*l/‘@%ﬁ//
rae ¢ - HAUPABGHHe DACKTDUYECKOTO MONA, 7 - WUPUHA
sanpemeHHoll SOHH, /e npusezennan sdjexTuBHaAn MAcca u
NOCTOAHHAN, WUMEHUAs NOPALOK 2 » HyEHO yyYuTHBATH TO, YUTO
NS MAJNHX €, HOPMAJBHHI TOX AUOZA BENMK U MOZST NPeBBOKTH
TyHHCHBHHE TOK, YTOOH HOAYYNTH OOMNBWOE OTHOLEHME TYHHENL=
HOTO TOKA K HOPMAIBHOMY TOKY, HAZO NPUMEHNTE NOAYNPOBOA-
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HEE C BMpOKOil sanpemeHHOil sonoil, B 9TOM OTHOMGHHN apCeHM
TajamA ABAACTCA NOAXOARAUMM MaTepwanou., llepsoe cooCmeHme

0 COSZaHMU TYHHEABHOT'O AMOZA Ha OCHOBE apCeHuza ranius

Ouzo czexaso 3 1959 romy [/

4, Onruvecruii resepaTop., Camoe HMpOKOe NpHMEHEHHE ,O-Z
nepexoi B apceHMie reliMs Hamel B ONTWYECKUX reHepaTopax-
Aasepax, OnTHYeCRuil reHepaTop mpejcTaBifeT Pe3OHATOP, B KO-
TOpHi nMoMemeHa aKTUBHAR Cpeza, COJCpRANAN ATOMH B BOSOymACH-
HOM COCTOfHMU, OOHYHO,BOSOYRJASHHHEG ATOMH NEPEXOAHT CHOHTAH-
HO Ha 0ojee HUBKNE SHEpPreTHYECKNE yPOBHM, B ONTHYECRHX reHe~
paropax 9TH NEPEeXOXAH MPOMCXOAHT He CHOHTAHHO, & YNOPAAOYEHHO
M0 OTHOMEHHP APYyr K ZApyry Oaarojaps HajluYuD pe30HATODE.
Yacrora (/ MSAYYEHHNX KBANTOB CBESana ¢ Havamsholl 4, W XoHeu-
ol £ oHEprMAME KBAHTOBOW CuCTeMH CooTHOmemMeM (v = 5L %
OZHaKo, ZuA NOAYYCHHS CUTHANOB C ONpEAGNCHHOA YACTOTON HEOO-
XOZMMO COBZaHWE OCOOHX TEPMOZMHAMNYECKMX COCTOsHMI, B KOTO-
pHX Ha CoJiee BHCOKMUX SHEpPreTHYGCKNX YPOBHAX HAXOAMTCA OOAbLOE
YMCNO vYacTHi, YeM Ha OoJee HMBKOM. Takoe TepMOZMHAMUYECKOE
COCTOfHNE HABWBaeTCH COCTOfHNMEM C OTpHMUATENBHON TeMnepaTypoii.
Poas pesoHaTOpa BaKawyaeTCH B TOM, YTO OH H3 BCEI'0 BOSMOE-
HOrO CHEKTpa KoJcOaHMil BHOMpaeT Taxkyp YacToTy, Ha KOTOpyD Ha-
cTpoeH., KorepenTHOe USAyYeHHWEe HA NOAYNPOBOAHMKAX BNEPBHE Ha-
OapZazoch Ha apeeHuze ramums, Kpucrans cam sABAAETCH pe3oHa-
TOpoM. CBeueHMe NONYyYEBTCH B O/ = NEPEXOAC HpHU NpONycKa-
HNY Yepes HEro MONHHX MMNYJABCOB TOKA, MHECHTUDYOIMX HOCHTEAN
TOKa B nepexoze. lsayyenme cBeTa NOAYYACTCH NPM NPHMMX ONTH~
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YECHHNX NepexoZax 30Ha-30Ha Ha JuuHe BoaHu 0,84 wxm, I'eHepa-
HuMf HaOIWZA26TCH KaK NPH KOMHATHON, Tagk M NPU HASKHUX TeMnepa~
ypax 77 u 4°K, [ipu wsyvemwu ABAeHNS WBAYYERMS U3 Sl
- [epexosa HAGARZANM OYeHS BHCOKMI KBaHTOBHII BHXOZ npouec~
ca [¢/.
CoriiacHo AMTEpaTypHEM ZaHHHM, Oonee ueu 85% Hocurenell, mepe-
cexamiux /2 - NePeXOA, PcHOMOMHMDJET C WCHYCHAHMEM CBETA,
Bonee noszH@e WCCc/OBaHWA NORAsaAM Zaxe BOBMORHOCTHVI0D) -
HOPrO BHXOZ& L% « Boum cpaBHuTs 9Ty uMdpy ¢ COOTBETCT-
Bywonefi undpoli anm pyGusomoro reseparopa ~0,I%, CTAHOBUTCH
FCHHM OIpOMHOE NpaKTHYECKOe SHAYEHHWEe NpUMEHEHN] APCOHNZA
rajiuR B KayecTBe nasepa.
5. Tpanaucropi, [0 yHuBEepCAnNBHOCTH CBOMX CBOMCTB TpaHBHCTO-
pH W3 apCceHuja rajuf yCTynawr npudopaM M8 repMaHua M Kpeu-
HUf, OZAHAKO CyWeCTByeT pax ycaoBmii, KOria OHM N0 SKCIAyaTa~
IVOHHHM BOSMOXHOCTAM CTAHOBATCHA HeBaMeruMHMM, K OTHM yCio-
BUAM OTHOCATCH ciyvaM BHCOKOQl paCouefi TemnepaTypH ¥ TpedoBa-
WA BHCOKOfl NpeexbHOK wacroTs, Coexmsemua 3 ormmvamres
BHCORO#l NOABURHOCTLY SJIECKTDOHOB U AOBOJABHO HUBKOH RNOABUE-
HOCTHD AHPOK, [HODTOMY OHM SBAANTCA XODONMM MATEDUANOM A
COBZAHNA YHUNCENPANX NPUCOpOB, [peuMynecTBO STUX NPUGOPOB ~
BHCOKas padovan Teuneparypa. Maxcumyu paGoueil Temepatyps on-
PeZenAeTCa UMPHHON BaNpeueHHO SOHH M B IpyOCOM NPUCAUECHRY
BHpaxaeTcs B BuZe

Imaze = 5336 =273,
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vie /- seummepazypa 3 C ® & 3 83 /[3 Teoperuuesros
H3yYeHNe YACTOTHOr'O HpeZela B BaBUCUMOCTH OT TeMueparTyph
N8 yBUNOJAPAHHX TPAHSMCTOPOB, MBrOTORICHHHX W3 HOAYNpPOBOA-
HEROBHX COeZMHeHNI, NOKasano, YTO TPAHBMCTODH U8 AapCceHmza
raaims UMenT OOJee BHCOKYD palouyp TEeMuepaTypy HpM HpeZeiib=
uoil vacToTe, HeEeNW NPWOOPH W8 APYTUX coexmHemmii [
ARaZOTUYUHNE HCCAGZOBAHNSA OHAN NPOBCASHH W JAA OWNOJAPHHX
TPaH3KCTOPOB W8 NONYNPOBOAHMKOBMX COCZMHEHHII M CpaBHeHH C
papaveTpaMy TPAHSHCTODOB W8 IepMAHMA H KpeuHms, Hpezeannas
yacroTa AkAfi OMNOASDHHX TPAHSHCTOPOB NPONOPLMOHANBHA KODHI
KBaZpaTHOMYy WS HAPOUSBEJGHMS NOABUEHOCTEH SNEKTDPOHOB M ZAWDOK
u 'oﬂpauo HponopuMOHaAbHA KODHD YeTBEPTOll CTeNeHM U3 AUSBICH-
TpUYECKOH NOCTOAHHON NOAYHPOBOAHMKE .

TaGi. | ACMOHCTEpYET MPEHMLECTBA ApCEHNZA TAIIMS NePe
HEKOTOPHMY MATepHalaMy TpynnH A /”Bv(doumyn UMPHHY BanpemeH-
HOll BOHH é;g y Hamiyymee OTHOUWEHWE NOABUEHOCTei /%‘/7-: e
Kpome TOro, apceHuj rajiusa fABAACTCA CAMHCTBCHHHM W3 Coezm-
uemmil # "3’ nonynpoozmuKoM, KOTOPH MORET WMETH NDH KOMHAT-
HOlI TeunepaType TaKyb Xe XOpomyi padouyp XapaKkTepuCTHUKY, Kar
U Trepuanni,

B padore /2/ onmcuBaeTcs MOAYAATOp, COSJAHHNI HA 0C-
HOBE HecTaOMABHOCTGH TOKA B apceHuze rawims u shjexra dpan-
na-Keazuma, XapaxTepHHM NpUSHaKOM OTEpuTHX I'aHHOM HecTaCHiR~
HOocTell TOKAa B KpHCTALNE AQpPCEHMZA raiius /7 - TUNG ABAACTCHA
nepeABNxCHUE AomMeHOB, Ecam Auoz I'anHa OCBETHTH JAYyUOM C ZAMH-
off BoaEH, CGombuell, ¥eM Kpajl NHOrACWEHMWA, TO, BCACLCTBUE BIEK-



TPOEHO=-ONTHYECKHX 3)DexTOB, nepemenamieecs SACKTPUYCCKOE
noje ZOMEHOB BHSHBAET MOAYJALMD MHTEHCHBHOCTH NPOXOZALEro
myuxa ¢ wacToTOfi FeHepupyeMHX inopoM KodeGammil, CWIBHOE
HoJle ABUXYHErocs AoMeHa CABMracT Kpali MOrJOLCHMA K MEGHB~
MM SHAueHMsM SHeprum (3(fexT dpanma-Keuamna) B B MOMEHT,
KOPZa NyYoK CBeTa NEpeCeKacTCs AOMEeHOM, B0ISCTBIG CueLecHNA
Kpas HOIJIOWCHMA, CBET TOrAOWAeTCH NpM sHeprusx QoTOHA, MEHBL-
WMX, Y6M COOTBETCTBYMUA? Kpaw NOTAoNeHMA. B HacTOfAuee Bpeud
MoAynnaTOp padaTaeT NPH KOMHATHON TemmepaType M Aaet 25/~HYD
Moxyaanuw, WAes COBJaHMA TaKUX MOAYAATOPOR OYCHL LEHHAA u,
BEpOATHO, B CKOpOM OyAymes OyZeM HMeTHP YCOBEpHEHCTBOBaHHHE
KOHCTPYKIUMYN TARMX MOAYISTODPOB ¢ WHPOKMM HAGODOM HACTOTH
MOZY NANMY o

B noczezume rofl NORBMIACH MEJODMANMA O DaspacOTEE KBai-
TOBO-ONTHYCCKUX MHTCIDAIBHHX CXeM, COSJQHHHX HA OCHOBE
apcenuza rajaKud. 9TH NpHOOPH NpUMEHAWTCH AiaA HYZJ OHCTPO~
Zejicrsymuefi BuuNCANTCABHON TexHMEM. JocTUrnyroe OuCTpoOAeil-
CTBHEC MHTErpaJbHHX MOAyZell, coZepmamux AoruvYecKme HHHopua-
nun "pan" "u" u "He", xapaxTepusyoTCH AAMTCABHOCTHD MOMEHTA
1070y,

lipusezennuil KpaTruil 0030p NpUMEHEHNA apCeHMZA Tajius B
npuOopoCTPOCHKEYN NOKAa3HBAGT CHSAYLIEE: MAKCHMAJIBHHM K.I,Z.
o6nazaes JoTOZMOZ U8 (2 7S

g noayvyeums COXBHOTO TYHHGABHOI'O TOKE HAZO NPELEHHTD
NONYNPOBOAHMUR C WMMPOKOH BamnpelieHHON B0HOI,



_.,12...

CymecTsyer BO3uMOREOCTH~I00% KBaHTOBOFO BHXOJS ONTH-
YeoKOro reHepaTopa us 2 A5
TpansmcTop Ha ocuose (245  oGuazaeT BHCOKOH padoueil
FeMneparypoil.

flepcuncieHAEEG HaMM NpUMEPH YKa3HBART Ha NEPCHEKTHB-
HOCTH NPUMCHEHMA apceHuAA Pum B HpHOOpOCTpOGHHMH, & B
HOKOTOPHX CHYYAafX Jame M ero HPeHMyHECTBO nepeZ TaKMMu
NOJYNPOBOZHMKOBHMY MATepHAZAMN, KAKUMU ABIALTCA TIepMaHuil
¥ KpemHmil, 970, B CBOD OUEpEAh, BHSHBAET HEOOXOAMMOCTSH
uSyYeHHs pPaGoOTOCHOCOOHOCTM 275 - BHX NpUGOPOE BO BHEI-
HUX JCHOBMAX, B TOM WMCHAC B yCAOBMAX NOBHMEHHON pazmaiuu.

fHayuenne BAMANMA pajManMy Ha npuCops, CO3ZAHHHE §& OC~
HOBE apCeHMAR FAJLINA, ABNACTCH aKTyaubHOli mpuOicuoll, w noxy-
YaeMHe DesyARTATH NpeAcTaBisnT OOXBWON HMHTepeC.



§ 2 Bamanume pazwanyuy Ha NpHOODH,COSAAHHLHE
Ha OCHOBE apceHHZa Traajius

Ko BCeM MOMyNpOBOAHMKOBHM NpWOOpaM NPEABABAALICH KECT-
KMe TpeGoBanWi B OTHOMEHUM HAZCKHOC:W W CTAGHABHOCTH B yC-
n0BuAX oOnyueHus. Ho, K COmaJEHMD, B HACTOAUEE BpeMA MAJO
NOAY IPOBOAHUKOBHX NPUOOPOB C BHCOKOM CTOMKOGTHE K PaAMALMM.
Pazmanus MEHAET NapaMeTps NOJXYNPOBOAHWKOB! KOHLEHTPALUD,
NOABMEHOCTE, BpeMA EHSKH HOCHTEncji TOKA, CBETOYYBCTBHTENb-
HOCTH, OTH MSMEHEHME B CUABHON CTENeHM OTPANANTCA HA paGo-
Ty NpuOOpPOB.

lips NpOEKTHPOBAHWM reHepaTopa I'aHHA OCHOBHHMM ONPEZENA-
DUUMI NapaMeTpaMy ABAADTCA KOHUGHTPAUMA X NOABMEHOCTH HOCH-
Tejeil TOKAa npu SHAYEHUAX BOJAHOBOI'O0 BEKTOpa K [oog/
BoazeilcTEue paAMALMM NPUBOAMT K UX BHAUATENBHOMY WBMEHEHHD
(nazenun), C yMeHbIEHHEM NOABURHOCTU ¥ KOHUEHTPAUUM CBA3a-
HO yMeHBUEHME Ko3({uuueHnTa NOAEsHOrO AeficTBus remeparTopa
Tansa. Hccaezosanus noxasamu [/ , 4o K.n.4. remeparopa
Tamma Tuna I0 G /> (ua ocmose (2 /S ¢ /2= 10V2g,~8 )¢

yBeaUYeHNeM NOTOKA HEHTPOHOB HauWHAET NazaTh, M NPU NOTOKE
6 x 1I0°H/ou 2 HacTynaer mommas ZerpazAuNA npueopa .
Hsyuenne OTRUra paZualMOHHHX ZepeKTOB PNUTAKCHAINBHOTO ap-
CEeHHMZa TajuiMs MOKasalo, YTO BHAYCHUA BJEKTPUUECKUX NapaueT-
POB BOCCTAHABAUBAKTCH NOYTH NOAHOCTHO NPH OCAYYECHUH BAEKTDPO-~
HaMH ¥ HE BOCCTAHABIMBAKWTCH NOCkE HEHUTPOHHOrO OOCAyYEHus,
CaezosaTensHo, Xo6pexTH, COBZaHHHE HejiTpoHAMU, BH3HWBANT yC=-
TOjiuMBHE NOBpexZieHNs NPUGOPOB, COBZAHHHX HA OCHOBE apceHuza



Y

TaLIns .
B padoze /9/ Oumo mByueo ZelicTBEE HEUTPOHHOTO OOy~
YeHus Ha AMQOySHOHHH) masepHHil AWOZ WS apceHuza rauums /.

TuNa ¢ KOHueHTpaumeil saeKTPoHOB I X Iﬂlgcu“°. Ha ocuose

WSyUEHUS BOABT-MIEDHO! XapAKTEPHCTHKN OHIO NOKABAHO, WYTO
NpH HESKUX TeMmeparypax npudop sBaseTrcs Oonee CTOIKMM K
pazuauum, 370 NOATBEPEZACTCH TaKEe BaBHUCHMMOCTHK HOpPOTA
NOBpeXACHMA OT TeMNEpaTyps - NOPOTOBHH NOTOK MOBpERAEHWA
yBeauynBaeTCHd ¢ NOHUEEGHHEeM Temneparyps. llocie oCnydYeHHH
BOspacTaeT AMOAHHIE TOK, OCyCAOBAGHHHI pEeXOMOMHALMOHHLM
TOKOM, CBABAHHHM ¢ BBOZEHNEM B BanpeleHHYD B0HYy apceHuza
rajaus paZuauMOHHHX ypoBHEH, KOTOpHE HABIADTCH NEHTpaMH
pexoMGuHanuu, JoGaBounuili Tox aABAfeTcH QyHknuell TeunepaTypH
¥ NOTOKa HEATPOHOB

27 =K DCeo (2 er)
rae /I - xosdguuuent Aerpazauum, ¥ - NOTOK HeilTpOHOS,
B~q&-/, 7 — ueunepatypa, °C. KosdduuueHT Aerpajaunuu,
BHYMCHGHHH] ¢ y4YeToM pexomCmHaumu Hoxau-Puza=-Xoana, paBeH

5,6 x IO‘GciZ/ H.CeK, Docne obayuenns ZuddysHOHHOTO AMOZA
noroxoM Hejirpomos I,77 x IOI‘IIQIE dra BeAWYUHA Ha TPH
nopazxa Coxmme, YuM COOTBETCTBYWmUE xos(huuMEHT Zerpazanum
SNUTAKCHANBHOTO JASEPHOT'0 ANOZA M3 apCeHMza TaIus L4/
lisyuenne NMKOB AWMHHECLEHINN NOKasallo, YTO MHTGHCUBHOCTH
U3NyYEHUs, UBMEDEHHAS NpU NOCTOAHHOM HANDAREHWM, YMEHBHURETCH
c yseunveuneq_épsu HeliTpoHoB, Koa(duuueHT ZerpaZalul paBHf-

2
erca 3,2 x 10 oum /H.cex, CpaBHEeHMEe 5TO}l BeAWuUNHH C B3HaYe-
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