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JaspaboTaHa MHOrosi1eMeHTHas 6oloMeTpUYecKkasn IPUEeMHasA CUCTeMa I U3MePeHUA MOIHOCTH U MNOIAPH-
3aIuy U3Iy4YeHndA Ha pacueTHoi yactore 345 I'T'n. emouku u3 10 nociaenoBaTeabHO-NapallelbHO COETMHEHHBIX
f010MeTpPOB Ha XOJIOTHBIX 3JIeKTPOHAX [TONapHO HHTEr PUPOBaHbI B OPTOrOHATbHbIE IOPThI IEPEKPECTHO-IIeNeBoil
aHTeHHbI. llenmoyky coeauHeHbI NapallelbHO 0 BXOJHOMY BBICOKOYAaCTOTHOMY CHUTHAIy M IOCIeJ0BaTeIbHO —
[0 M3MepAeMOMY Ha HHU3KOH YacToTe BBIXOOJHOMY CHTHAly U NOCTOAHHOMY cMelleHuio. Takaf [enoyka mos-
BOJIiET YBEIMYUTh BEIXONHOE COMpOTHBIeHMe B 10° pa3 1o cpaBHEHMIO C OJMHOUYHEIM GOJTOMETPOM DM TexX
e ycnoBuax BU cormacoBaHMA M ONTHMMHU3MPOBATh COrIacOBaHME C YCHUIMTEIEM Ha IOJEBBIX TPaH3UCTOpPax
BILIOTB 10 AecATkoB MOM. OapannenrbHoe coefMHeHMe obGecrneundBaeT corilacoBaHUe IO BXOZHOMY CHUTHAILY C
ImepeKpecTHoO-IleNeBoii aHTeHHoH ¢ uMmnenaHcoM 30 OM Ha MaccUBHOM KpeMHUeBOIl OUAJIeKTPUUYeCKOil IHH3e.
dpu temneparype 100 MK oTKIMK Ha TemnoBoe M3Iy4YeHHA HarpeBaTelf CO CTeNeHbIO YepHOTHI 0.3, mepeKpsI-
BalOLIEr0 BXOAHYIO amepTypy aHTeHHbI u Harperoro no 3 K, cocraBua 25 mxB/K. C yueTom peanbHoro mywma
onTHYeckasa GIYyKTyal[MOHHafA YyBCTBUTEILHOCTbL COCTaBHIa Ha MOCTOAHHOM Toke 5 MK, oleHeHHasa 4yBcTBHU-
TeNbLHOCTh, COOTBETCTBYIONAA IIymMaM ycuiuTens, ~ 107* K/Fu1/2, MOIHOCTb 3KBUBajleHTHaA mymy MOIIIL

~1-5-10"'" Br/Tu'/2.

1A KocMmonoruyecKnX 3KCIEPUMEHTOB BaHaf 3a-
Jauya — U3MepeHue MoJfApU3aluyd U UHTEeHCUBHOCTH KOC-
MUUYECKOro (POHOBOTO U3NYyUYeHUS, a TAKHKEe pagruoacTpo-
HOMHUYEeCKHe HaOMIOJeHUA Y3KOMOMOChIX HCTOYHUKOB.
OmHUM U3 TaKUX HKCMEPUMEHTOB fIBIAETCA a’pOCTaT-
Herii mpoekT BOOMERanG-3 ana aumanaszona 350 I'Tnh
[1]. OnTUManbHBIM IETEKTOPOM MAJIA PELIEHWUA TON 3a-
Jauv MOKeT ObITh G0IOMETD HA XONOOHBIX BIEKTPOHAX
(3X3) [2—-4]. B 3X3J peanusoBaHbl HECKOIbKO (YHK-
Uit TYHHEIBHOrO Mepexoja CBEPXMIPOBOAHUK — H30MfA-
Top — HopMmainbHbIil Metann (CUD): usmepenue Temnepa-
TYPpbI, BEICOKOUACTOTHAA CBA3h C WHTErPUPOBAHHOI aH-
TEHHO, 3¢ perTUBHAA TennoBad n3onauusa [2—4] u snex-
TpoHHoe oxnaxpaeHue [5]. OTrauk X BecbMma BHICOK,
6narogapa manomy obbeMy abcopbepa U HU3KOI TeMmIie-
paType. D0 UYKCIEHHBIM OIEHKAM MOIIHOCTbH, YKBHBa-
aentnan wymy (MIII; NEP) 3X3, momer mocturaThb
10~'® Br/T'u'/? npu npuMeHeHUM HA KOCMHYECKHX Te-
JecKomnax ¢ HU3KMM ypoBHeM (GOHOBOro uanyudeHusa. B
sKcmepuMenTe ¢ 3()PeRTHUBHON HArpy3Koi 10 MOLIHOC-
ti 20 BT, 3agaBaemMoil MOCTOAHHBIM TOKOM, IIPU TEM-
nepatype 100 MK mpu snekTpuueckom Harpese Gbina mo-
nyuena MII=2- 10~ Br/Tu'/? [6]. Takas uyBcTBU-
TelIbHOCTh yAOBIETBOPAET TpeGoBaHUAM pa3pabaThiBae-
MOr'0 eBpOMeNCKOro KOCMUUecKoro Tefleckona B-Pol [7].

Jlnsa aspocTaTHBIX U Ha3eMHBIX TEIECKONOB MOKET GbITh
peanu3oBaHa YYBCTBUTENbHOCTh JIyUllle, Y4eM (HOTOHHBIN
HIyM CUTHaja NpU JOCTAaTOUHO GONbINOM ONTUYECKON Ha-
rpyske [8].

B HacTosee BpeMA CYIIECTBYIOT TPU KOHKYpPUDY-
IOMUX THUIa CBEPXNPOBOJALUX GOJIOMETPOB A HpHe-
Ma U3NyudeHUA. JepBblii M Haubolee pa3BUTHIA — 0o-
JOMEeTpP Ha Kpal CBEPXMPOBOJAILIETO Nepexoia TOHKOM
mieHKy cBepxnpoBopuuka (KD, transition edge sensor,
TES) [9]. Bropoit — geTekTop Ha OCHOBe KMHeTHYec-
Kol mHAyKTUBHOCTU cBepxnpoBoguuka (KMCI, kinetic
inductance detector, KID) [10] c BbICOKOYacTOTHBIM CMe-
IeHWeM Ha pe30HaHCHON yacToTe. TpeThUM mepcHek-
TUBHBIM NMPUEMHUKOM fiBnfAeTcA JIXI, CBA3AHHBIN C aH-
TEHHO} Yepe3 eMKOCTH TYHHEIbHBIX IIePEX0I0B M U3ro-
TaBlIMBaeMblil Ha IaHapHOi nopnoskke. OTMeTUM OKU-
naeMble mpeumytiecTBa X no cpaBHeHMio ¢ KRI:

— 3(hpeKTUBHOE BIEKTPOHHOE OXJaMiJeHUE NEeTEeKTO-
pa TOKOM CMeIIeHUA W CYUTHIBAHUA B OTIUYME OT HEU3-
6e;Horo meperpeBa K meTekTopa TOKOM CMeINEHUS,
TO ecThb MeHbIIas 3IEeKTPOHHAA TeMIepaTypa U MeHb-
mue myMmel dXJ;

— 3HAUYMTEIbHO Oollee BHICOKAA MOLIHOCTHL HAacChIIle-
HUA 32 CYET BO3MOKHOCTH yJaleHUA NPUXOIAlLIeil Mol-
HocTu U3 abcopbepa MyTeM BNEKTPOHHOTO OXJaMIeHNA;
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Auc.1. CxemaTnuyeckoe n306pameHﬂe LEeloOYKH M3 TpeX BXB, COeQWHEHHBIX IIOC/HeOoBaTelbHO II0 INOCTOAHHOMY TORY U IIa-
paniejabHO II0 BXOOHOMY MHMKPOBOJTHOBOMY CHUrHalLy. Bapannenbﬂoe BBICOKOYAaCTOTHOE COeOMHEHMHe OCYIIeCTBJAAEeTCA 3a cueT
IIpUMEHEeHUA OOIMOJIHUTENbHON eMKOCTHU Mex Oy CBEepPXIIPOBOAAMNINMU 6eper‘aMﬂ 60nomeTpa M aHTeHHOU

— MeHee cTporue TpeGOBaHUA K CTaOMIBLHOCTH TEM-
nepaTyphbl, MIOCKOIbKY B XD u3MepsAeTCA HampfKeHne
IpU MPOTEKAaHNU TYHHEIbHOT'0 TOKAa U BKIAJ SIEKTPOH-
(HOHOHHOTO B3aMMOJENUCTBUA CYIIECTBEHHO CHUMKAETCH;

— BO3MOKHOCTh COIJIacOBaHUA C CYIECTBYOUIUMU
YCUIUTENAMU Ha MOJEeBbIX TPAaH3UCTOPaxX C ONTHUMalb-
HBIM II0 IIyMaM conpoTuBieHueM nopsagka MOM, B oTau-
ype oT IKI, AnA KOTOPBIX MpPUEMIEM TONBKO CIOMHBIN
uuskoomublii CKBUJl B cucteme cunThiBaHKUA cUrHaIa.

Jdaszuumna Mexay IR u XD yBeauuuBaeTcA NP U3-
MepeHUU Ha (poHe GONbIION ONMTUYECKON Harpysxku. B
ATOM clyyae MOIIHOCTh HackimeHua KD momxua 6bITH
BbpIOpaHa TakK, 4ToObI ObITh HE MEHbIIIe O}{11aeMoro MaK-
CHMalbHOI'0 CUT'HANa, YTO MPUBOIUT K JOMOIHUTEILHO-
My TepMoaumHammuueckomy mymy. Haa X Bo3moxHa
Ooabiaa ruOKoCcTb B BbIOOpe Mociefylolleil 31eKTPOHU-
KU, KOTOpasd MOKeT ObITb OCHOBaHa Ha IMOJEBBIX TPaH-
3UcTopax ¢ p-n-nepexonoM, unu ML TpaH3ucrtopax,
au60 MOKHO HCHONB30BaTh CKBHUIA. B mepBoM ciyuae
corjiacoBaHue JocTUraeTcA coeguHeHueM JXJI mocueno-
BaTenbHo [10], uTo M onucaHo B HaHHOl paGore.

Ecnu umeTh B BUAY HM3YUeHHE KOCMHUUYECKOro ¢o-
HoBoro usnydenud Ha yactoTe 350I'T'm, To Tpebyercs,
4yTOoGBI IPU XapaKTepHOIl ONTHYeCcKOoil Harpyske B 5 nBT
[1] mymbl GonomeTpa ObLIM MeHbINe, YeM CTaTUCTHYEC-
Kuil QOTOHHBIN IIyM curHana. YucieHHOe MOIEIUPO-
BaHMe [OKa3ajlo, YTO BHIMOIHEHHE 3THUX YCIOBUU C Io-
MOIIbIO OAMHOYHOro GoloMeTpa U MOJEeBOr0 TPaH3UCTO-
pa HEBO3MOMHO HM B PeMMe C 3aJaHHbIM TOKOM [§8],
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HU B peUMe C 3alaHHbIM HanpsmeHuem [11]. Ias pe-
HIeHUA 3TON 3agaum ObLia NpeAliodeHa HOBaA KOHIIEM-
[[UA TocJeqoBaTelbHO-MapalielbHON [eMoYKUu 60JIoMeT-
poB [8] (cm. puc.l). B Taxoil nenouke npuxomAmasn
MOIIIHOCTh pacnpegenseTca Mexay N GojdoMmeTpamu, a
OTKIHWK MO BHIXOAY cymMMupyerca. JddeKTHBHOe pac-
npejeleHre MOIIHOCTH AOCTUTaeTcA, GiraromapA BRKIIO-
YEeHHUIO eMKOCTHOM CBA3U MeMAy KamIbIM 60l10MeTpoM
Y aHTEeHHOU. JPU 3TOM YMEHbIIaeTCA HarpeB KamIoro
u3 aGcop6epoB 1 Bo3pacTaeT OTKIMK HA HU3KOM YacToTe.
Brunag urymMoB HanpAmeHUA YCUIUTENIA NPOMOPIUOHANb-
HO YMeHbIIIaeTCH.

B To e Bpems, yBenuuyeHue yuciia 60J10MeTpPOB Npu-
BOAUT K yBelW4eHHIO cyMMapHoro odbema abcopbepa u
COOTBETCTBYIOIEMY YBEIHMYEHUIO 3IeKTPOH-()OHOHHOTO
myma. JacueT Bcex KommoHeHT MOIIIl stoit nenu mo-
Kaszal, 4To npu yucie 6omoMeTpoB Oosee 6 momHbIE LIYy-
MBI CTAHOBATCA MeHbIlle POTOHHOIO MyMa NPUXOIAIIEro
curnana. llemouka u3 10 6onomeTpoB Oblia B3ATa ANA
cO3[IaHUA BKCIepUMeHTalbHOro o6pasia.

®ororpadusa [eHTpalbHON YyacTu YK c
[epekpecTHO-11elIeBOi aHTEHHO, pa3paboTaHHOI
anamorudHo [12], npuBegena Ha puc.2a. B ramzom us
NIOPTOB aHTEHHbBI pa3MelleHbl [eNoYKU U3 5 6010MeTpOB,
KOTOphIE, B CBOIO OUepelib, COEAMHEHbBI MMOCIel0BaTEIbHO
I0JA TOPU3OHTANbHOW W [JIA BEPTUKAIbHOWU TOJIAPU-
3aluy, Tak 4YTO [JA Kamaoi nongpusanuu paboTaeT
nenmoyxka u3 10 GomomerpoB. TemHble gUaroHalbHbIE
[eny aHTEHHBI MEPEKPBIThI Yepe3 M30IATOpP IIeHKOM
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duc.2. (a) OnTuyeckas GpoTorpadus nepeKpecTHO-IENEBON aHTEHHBI C LeI0YKaMy G0IOMEeTPOB B YeThIpeX y3iaax (moprax) aH-
TeHHsl. (b) W306paeHne B 51eKTPOHHOM MHUKDPOCKOIIE [IOIOBHMHBI [IENOYKH, cocToAmeil 3 5 abcopbepos u 10 CU3 nepexonos

amioMUHuA, ofpasyioleil eMKOCTHYIO 3aKOPOTKY Ienu
A6copbepbr 6010METpPOB  BBI-
MONHEeHbl M3 TOHKON IIEeHKM allOMUHHUA C IOACIOEM
Xpoma, 4To ofecleyrBaeT HOPMAalbHYIO MPOBOJMMOCTD
¥ BO3MOKHOCTb (hOPMUPOBAHUA TYHHEIbHOTO Iepexoja
Cr/Al/AlOx/Al, rar onucauo B [13,14]. M3o6pamenne
B BIEKTPOHHOM MHKPOCKOIE LeNoYKy u3 5 GoloMeT-
POB, pacHOJOEHHbIX B OJHOM K3 [OPTOB AHTEHHBI,
npuBefeHo Ha puc.2b.

Ha 4YacToTe CHrHala.

Yun c aHTeHHOlN pacmonaranu Ha YAJTWHEHHON T'u-
neprnonycdeprueckoii KpeMHUEBOH JIWH3e C YeTBEPTh-
BOJIHOBBIM aHTHOTPaKaIOMKUM HOKPBITUEM MoIycdepsl
nuaMmerpoM 14 mmM. C6opka OblTa ycTaHOBIEHa Ha Jep-
skaTene oOpasloB, CBA3aHHBIM TEMJIONPOBOAOM C KaMe-
pOil pacTBOpPeHMA MUKpOKpHoOcTaTa pacTBopeHus [15].
Jdomnajamolee Ha IUH3Y U3ITy4eHNe U3BHE NPOXOIUT de-
pe3 ONTHYeCKOe OKHO (MIM M3IydaeTcA TEeIIOW KpbIII-
KOH) ¥ TP Y3KOIOJOCHBIX KBA3UONTUYECKMX (UIbT-
pa [16], pacmonosKeHHBIX HA TEIIOBBIX BKPAaHAX C TEM-
nepatypamu 100, 4.2 u 0.4K. Ocnabnenue UK wusmy-
YyeHMA ocyllecTBIANOCh GuibTpamMu Tuna ZITEX'™ pu
FLUOROGOLD'™, ycranosneHHbIMM Ha 3Kpanax 100
u 4.2K. ®unbTpel ocnabaaior UK usnyyenue, mnoma-
Jaiolllee Ha JAepskaTenb obpasna, A0 YPOBHA MOpAIKa
0.1 MmgBt. Ognaxo momuoctu 350I'T'n cocraBasaromei
U3IYy4YeHUA NIPU KOMHATHO#H TeMmmepaType, ocnabieHHOi
Bcero Ha 5 19J, IOCTAaTOUHO QA TTyOOKOTO HACHIIIEHUA
6omoMeTpa. J0O’TOMY HCCleJOBaHNe OTKINKA O0IOMeTpa
Ha TEeIUIOBOE M3NyuYeHWe NPOBOJWIN, UCIOIb3YA BKpaH,
ycraHoBneHHbIN Ha ypoBHe 0.4 K, mepekpriBatomuii no-
TOK M3Ny4YeHUA U3BHE.

da BounbT-ammnepHbIX xapakrepucturax (BAX) me-
nouky u3 10 3XI nabnromaeTcAa cymMMapHas >HepPreTH-
yeckas meib 20 CUJ mepexonoB. dpu 3aKpPEITOM 3KpaHe
0.4 K u oxnammenun Gomomerpa Hume 0.2 K oTHomenue
MaKCUMAalLbHOTO0 CONPOTUBIEHUA NPU HYIEBOM CMelle-

Huu ~ 10 MOM K HOpMalbHOMY acCUMITOTHUUYECKOMY CO-
npoTuBiIeHuio npeseimaeT 103, OTMeTHM, YTO MPOUCXO-
OUT HackllleHue 3HaueHuA NuddepeHUaTLHOTO COMpo-
THUBIEeHUA Npu TeMmeparype gep:artensa Hume 200 MK.
JOCKONBbKY YHUII colep:kal M Ipyrue, KpoMe GoromeT-
pPOB, 3IEMEHTHI, yIaloCch MPOBEPUTb, YTO MpU DIEK-
TPUYECKOM HarpeBe HeNoCPeICTBEHHO YKIla MOIIHOCTHIO
0.2 mrBT TemnepaTtypa GonomeTpa, oleHIBaeMas 10 ero
nubdepeHINaTbHOMY CONPOTUBIEHUIO, U3MEHAETCA BCe-
T'0 Ha COThIE JONU Ipagyca. JOCKONbKY NPU NIPOBEJEeHUU
M3MepeHU! K YMUNy MOABOIUTCA MOIIHOCTb Ha YPOBHE
HNUKOBAaTT, TO MOHO YTBEPKIATh, YTO TeMIepaTypa 6o-
JOMeTpa COBMajaeT C TeMIlepaTypoil JepkaTenfl. Jos-
TOMY HaJ0 UCKaTb APyTHe NPUYUHBI HacklmeHud. Bos-
MOKHO, OHO 00A3aHO Hmapa3uTHOMY [eperpeBy TOKaMu
HAaBOJOK (ceTeBble HABOJKW, COTOBafA TenedOHUS, Tele-
Buzenue u np.). OpHaKO M3MEHeHMe YCIOBHUIl 3a3eMie-
HUA, SKpaHupoBaHuA, paboTa B pasHbIX 1abopaTopuax,
NpaKkTUUEeCKU He BIUAIOT HA Pe3ylNbTaThl, YTO 3aCTaBIA-
€T JyMaTh O COBOKYIHOCTU NPUYMH BUAMMOTrO HaChIIIe-
HUA B CIOHON MHOI'03JeMeHTHOIl CHUCTeMe IOoCiIeJoBa-
TeNbHO BKIIOUEHHBIX U CBA3AHHBIX Yepe3 eMKOCTHU TYH-
HENbHBIX MEPEXOJ0B B YCIOBUAX BIEKTPOHHOI'O OXJa-
OeHUA.

Haa u3MepeHUA ONTUYECKOr0 OTKIMKA BHYTPU pa-
IMaNUOHHOTO SKpaHa KpuocTaTa npu temnepatype 0.4 K
Oblia ycTaHOBIEeHa HarpeBaemasd KOHCTaHTaHoOBasA (Qoib-
ra, mepeKpbIBalOIlaa BXOAHYIO amepTypy nuH3bl. W3-
MepeHHbIN Ko3GhGUIUEHT oTpaskeHUuA GOIbIU HA YacTo-
te 350I'Tu paBen 0.7 £ 0.05, To ecTh, cTemeHb uep-
HoTel Kk = 0.3 &+ 0.05. OTKIMK Ha M3IyYeHWe Harpe-
Batend npu ero temneparype 1 — pasHoctb BAX npu
T < 1K, rorza MOIHOCTb U3IMy4YeHUA NpPeHeOperRUMO
Mana, 1 BAX, cooTBeTcTBYIOIlEll TeKyleil Temmepary-
pe Gdonbru, — nNpeAcTaBleH Ha puc.3, BBEPXY. da 3TOM
e PUCYHKe MOKa3aH OTKIUK 60lOoMeTpa Ha U3MeHeHUe
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duc.3. Beepxy — OTKIMK [0 Hamps;keHUo Vgr mpu TeM-
nepatype fgep:iareisa Goromerpa 0.1 K mpu pasHbIx Tem-
mepaTypax H3IydaTelf, YKa3aHHBIX Ha PHUCYHKe, U IIpU
M3MeHeHUHU TeMIepaTypsl 6omoMerpa ot 0.118 mo 0.201 K.
BHuusy — 3aBucuMocTb Vi 0T TeMmepaTyps! 6010MeTpa Ipu
(UKCHPOBAaHHOM M3MTy4YaeMoil MOITHOCTHU

ero temnepaTypsl. BungHo, 4To ¢opMbI KPUBBIX, ONUCHI-
BaloLuX BiMAHUEe OOIy4YeHUA U HarpeBa, 3aMeTHO pas-
anyaioTcAa. Takum obpaszoM, MexaHU3M (HOPMUPOBaHUA
OTKJIMKA Ha U3JIy4yeHUe 3aMeTHO OTINYaeTcA oT DaHalb-
HOr'0o Harpesa.

3aBUCHUMOCThL OTKIKMKA OT TeMIepaTyphl AepaTeis
obpa3ua nokaszaHa Ha puc.3, BHU3Y. BUIHO, UTO OTKIUK,
aHanoruyHo auddepeHnalbHOMY CONPOTUBIEHUIO, IPU
oxiasJaeHuu 6omomMerpa cHavana GbICTPO Bo3pacTaer, a
3aTeM Hachimaerc, npuMepHo npu 0.2 K. Otmerum, uto
HachlllleHNe JenaeT NPUeMHUK Majlo YyBCTBUTENbHBIM K
MalbIM U3MEeHeHUAIM ero TeMIepaTypbl, YTO C IPaKkTH-
YeCKOM TOUKM MOJEe3HO.

da BepxHeM puc.4 nokasaHO M3MeHEHHE BO BpeMe-
HU OTHKJMKA IPU TOKe, COOTBETCTBYIOLIEM MaKcHMalb-
HOMY CUT'Haly, ¥ TeMIIepaTyphl U3Ny4aTelf, Ha HUMHEM
puc.4 — 3aBUCUMOCTb OTKINKA OT TeMIepaTyphbl U3Ny4Ya-
ducema B AT Tom 92

Bpim. 5—6 2010

400 P
L .
[—e S

300 I~ ./
S 2=
= 200 /
Ny i A

/o
100 - e
7 ®
- ol
e
AAA’;’i ° | 1 | 1 | 1
0 2 4 6 8 10
T calibr (K)

10 500

8 -1400
—~ 6 1300 <
27 — 7z
= gt 200 &5

2r -1100

IR B B M " dencisind | ()

0 200 400 600 800 1000 1200 1400 1600
t (sec)

duc.4. Beepxy — u3MeHeHHe BO BpeMeHH OTKIMKa 60Jo0-
meTtpa Vg npu Toke 0.25 HA, coOTBeTCTBYIOIEM €ro MakK-
cuMyMy, o6A3aHHOe U3MEHEeHHIO TeMIepaTypsl 1’ usmyua-
rend. Buusy — saBucumocts Vg(T).
U CBeTible KPYKU 2 — 3aBHCHUMOCTH, IPOHNOPIMOHAIbHbIE
¢dopmyne daanka npu yacrorax 350 u 210 I'T'u, coorBeT-
crBeHHo. Temmnepatypa 6omomerpa 0.1 K

Temusbie Touku I

tenda. CornacHo aTomMy pucyHRry, npu T = 3 K uzmene-
Hue oTkauka cocrasiseT 25 MkB /K. C yueTom Kak uep-
HOTBI M3IyuyaTelf, TaK U PealbHOro cpeJHeKBaJpaTHy-
Horo myMa, paBHoro 0.38 MxB, monyuum B monoce usMe-
pernit 0—40'n QuyKTyanuOHHYIO UYYBCTBUTEIBHOCTH
0.005K. Ecnu nona myMoB B3fiTh CHEKTPATbHYIO ILIOT-
HOCTb IIYMOB ycunuteinda ~ 10 HB/FH1/2, TO MONYYUM
GIyKTyalUOHHYIO YyBCTBUTeIbHOCTb &~ 1.3 - 1074 K.
OmneHNMM MOIIHOCTb, HU3Ty4YaeMYIO Harpetoil ¢oib-
roif, UCmoNb3yA GopMyny JIaHKA C YUETOM IIOJNOCHI TPO-
MycKaHud NBONHON meneBoit antenusr §f = 100 I'T,
HNPUHAB A IeHTPalbHOM YacTOThI pacueTHOe 3HAUEHUe
350IT'n u yuuteiBasg, 4YTo HeTeKTOp paboTaeT B OJHO-
MOJIOBOM pemume. Jpu Temneparype 3 K momyuum

hf

AP = nexp(hf/kT) -1

6f=0.3-10"3Br.

3HaueHne BOJbT-BATTHON YyBCTBUTEIbHOCTH COCTa-
But dV/dP = 8 - 108 B/BT, u npu mywme, oTBeyaromem
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MIYMY YCUIUTEINA, MOIYYUM ONTHIECKYIO MOUTHOCTE, DK-
BuBanenTHylo mymy, 1.2 - 10717 Br/Tu'/2. OTmeTnm,
YTO 3TO [JOBOJBHO rpybasd oleHKa, MOCKOIbKY HHTEH-
CHMBHOCTb CHT'Hala B IIpefelnax MOJ0Chl aHTEHHBI CHIIb-
HO M3MeHAeTCA — CoryacHo dopMylle DIaHKa, HA HUMK-
Hell rpaHulle OHa NMPUMEpPHO BTPOE BBINIE, a HA BepX-
Hell — BTpoe HUKe, UYeM [0 LeHTPy mouockl. Eme ox-
HO OGCTOATENLCTBO — peanbHad YacTOTHAA XapaKTepuc-
TUKA aHTEHHBI MOMET OTIUYaTbCcA OT pacueTHoit. 06
STOM CBUJETEIbCTBYET CPABHEHUE 3aBUCHUMOCTH OTKIIM-
Ka B (YyHKIUU TeMIepaTypbl U3IydyaTelf C pacyeToM
ATOI ke 3aBUCHMMOCTU N0 (Gopmyie dIaHKa IpU pas-
HBIX 3HAYEHWAX LEHTPaIbHON YacTOThI AaHTEHHBI (HUM-
Huit puc.4). Buguno, uro npunuyHoe coriacue pacuera ¢
SKCIEPUMEHTOM JocTuraercs He npu vactore 350 [Tm,
a npu 3aMeTHO MeHbIueil yactore — 210I'Tu. Ecnu sto
3HayeHNe OTBeYaeT LEeHTPAIbHOU YacToTe aHTEHHBI, TO
ONTHYECKAA MOIIHOCTh, YKBUBANEHTHAA LIYMY, OKa3bI-
BaeTcAl Ha ypoBHe ~ 610717 Br/T'u!/2. Jlna BriAcHenus
BTOr0 BOIIPOCa HYKHbI AKCIEPUMEHTHI C IlepecTparBae-
MBIMH Y3KOMOJIOCHBIMY HUCTOYHMKAMM HU3ITy4YeHUd. Ia-
6oTa B 5TOM HampaBJIeHUM HAMU HayaTa.

Takum o6pa3oM, OGolOMETP TPENIOKEHHONH KOH-
cTpykuun npu oxnamgeHuu Hume 0.2 K obecrmeunBaet
YyBCTBUTEIbHOCTh, OMU3KYI0 K TpebyeMoit nusa pe-
IMIEeHUA KOCMOJOIMYECKUX 3afad. JPU BTOM MOMKHO
HaJeATbCA Ha JalbHEWUNINi Iporpecc, eclid yOacTcA PU
CpPaBHEHUU pe3yIbTAaTOB C TEOPETUUECKONH MOJENbIO
BBHIAACHUThL MeXaHU3M oOrpaHuueHus audbepeHnn-
aTbHOTO CONPOTHUBIEHUA U YYBCTBUTEILHOCTU IIPU
Temnepatypax Huzke 0.2 K.
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