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YCINEXN DOPUNSNYHECKMX HAYK.

KOCMWYECKUE NYUYWN BbICOKOW YACTOTHI ).

P. A. MunankaH.

Ewe B 1903 r. aHrnuiickme ¢usnkn Pesepops u Mak JleH-
HaH 3aMeTUNN, YTO CKOPOCTb CTEHAHWUS 3NEKTPUYECKOTo 3apsfa C 3/IeKTpo-
CKOMa B MeTaNNMyeckoil BO3LYXOHeNpPOHMLLAeMO Kamepe YMeHblUaeTcs,
eC/IN Kamepy OKPYXWTb MeTa/yIN4yeCcKUM LWUTOM WMAN ALMKOM CO CTeHKamu
TO/MIWMHOK B CAHTUMETP unu 6oJsiee. ITO 3HA4YWIO, 4TO MOTepAa 3apsja
B 3aMKHYTOM 3/1eKTPOCKOMNe Bbi3blBasiacb He feeKkTaMy M301ALMKM, HO Ka-
KAMMW-TO Nly4yaMn C BbICOKOI MNPOHUKAKLULEA CNOCOGHOCTbK, MOA06HbLIMK
raMMa-nyyam pagusa. 3TM Ayym MOryT MPOXOAWTbL Yepe3 To/wy MeTannia
6onee caHTUMeTpa M MOHWU3MPOBATb BO3AYX BHYTPU Kamepbl.

B cBA3W C 3TMM CBOWCTBOM MNPOXOAUTb B W3MEPUMbIX KONUYeCTBax
yepe3 OTHOCUTENIbHO TONCTble CNOW MeTanna, HOBble /y4Yu OblIM Ha3BaHbI
»MTPOHNKAIOLWMM M3NyYeHMeM” aTMoC(epbl U CHayana eCTeCTBEHHO Mpunu-
CblBaUCb pajMoakTMBHbIM BewecTeam Ha 3emne. Ho B 1910 wu 1911 rr.
06HapyXnnocb, YTO WHTEHCMBHOCTb 3TMX Nyyeid He ybObIBaeT C BbICOTON
CTONb 6bICTPO, Kak 3TO cfefosano 6bl U3 rMNOTe3bl O 3eMHOM MPOUCXO-
XOEHUN HEeW3BEeCTHOro u3ny4vyeHus. lNepBoe BaXHOe COO6LLIEHWME MO 3TOMY
Bonpocy 6bi1I0 caenaHo Hemeukum ¢usmkom Fokkenem (Goekel); oH noa-
HUMaNCcAa C 3aMKHYTbIM 3/1IeKTPOCKOMOM Ha BO3[YLIHOM Llape Ha BbICOTY
00 4 KM M Halwen, 4To Ha 3TOW BbICOTE ,,MPOHUKAIOLLLEE U3NydeHune' lumeno,
NPUMEPHO, TaKylo Xe& WHTEHCUBHOCTb, KaK M Ha MOBEPXHOCTU 3eMun. Mexay
Tem, no pacyetam npod. M Ba (Eve), MHTEHCMBHOCTb Niyyel [O/MKHA Obl
YMEHbLIMNTLCA BABOE Y)Xe Ha BbicOTe B 75 M, ecnv 6bl OHM MUCNyCKaIUCb
3eMHO NOBepxHOCTbIO. [lBa Apyrux Hemeukux (usmka, Fecc (Hess)' wu
Konbrapctep (Kolilliorster), nosTopunu nsmepenns Fokkena. Konb-
rapcrtep noAgHUManca Ha 9 KM M Hales, 4YTO0 MHTEHCUBHOCTb M3NYYEHUS
cCHayana, MpUMMepHO, A0 3 KM, HEeCKO/NbKO Yy6biBaeT, a 3aTeM HauuHaeT
BO3pacTaTb, AOCTWUras Ha BbicOTe 9 KM 3HayeHUA B 8 pa3 6O/bLIETO, YeMm

» [loknag, npouTeHHbli 9 HOAGpsA 1925 r. Ha 3acefaHnu HayuoHanbHOM AkafeMun
Hayk B BawwuHrtoHe (Science, 62, cTp. 445, 1925). Mepes. C. N. BaBnnos [loapo6Hoe
N3N10XeHWe BOONbLIOA NuTepaTypbl O NPOHMUKAIOLWEM W3YYEHWM MOXHO HaWTW B 6poLutope-
W. Kolhorster. Die durchdringende Strahlmig in der Atmosphare. 1924.
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2 P. A. MUTNNK3H

Ha MOBEPXHOCTW. 3TW HabNAeHUsA MNoKasblBanu, 4YTO MPOHMKaloLWMe Nyyn
NPOXOAAT OTKYy[a-TO M3BHE M MMEKT KOCMUYECKOE MPOMCXOoXAeHue. BoiiHa
OCTaHOBWMa MCCnegoBaHMA Takoro poga. [locne BOWHbI, BecHoid 1922 r.
boyaH (Bowen) n a otnpasunuce B Kennn ®dwunbg (Kelly Field) okono
CaH-AHTOHMIO B Texace C 4YeTbipbMSi Maje€HbKMMU, 3aHOBO MOCTPOEHHbIMM,
caMoperucTpmpyowmumm, anekTpockonamu. Ham yganocb 3anycTuTb Liapbl-
30HAbl Ha BbICOTY A0 15,6 kM, MOYTW BABOE MNPEBLILIAIOLWY AOCTUTHYTbIE
[0 CUX MOP BbICOTHI.

MpyYMeHeHHble Npubopbl OblM NOCTPOeHbl € pacyeTom Ha 300 cm3
BO34yXxa Mpu fgasneHun B 60 aTMocep U cogepanu BHYTPU CaMOpEerucTpu-
pytowunii 6apomeTp, TEPMOMETP A 3MEKTPOCKON (T.-e. TPW OTAENbHblE YCTa-
HOBKW C ABuratoLLeincs gotorpadmyeckoi NAeHKON 1 ABMKYLLMM MEXaHU3MOM
Kaxgas). VIHTepecHo, 4To Bec npmbopa co BCEMW 4acTaMU Obii ToNbKO 180 &

OcCHOBbIBasACb Ha BbIlLeyKa3aHHbIX pe3ynbTaTax Ko nbrape Tepa,
Mbl OXWAanu HaNTW B HalUMX OMbITax BecbMa 60MblUOe 3Ha4yeHue paspsga
3NeKTPOCKonoBs. Hawu npnbopsl NOSHUMANUCL Ha TakKyl BbICOTY, Ha KOTO-
poin 8io aTmoctepbl (B OTHOLIEHMM MacChl) OCTaBanUCb Y)Xe Mo3agu; ocna-
6/eHNe WMHTEHCUMBHOCTW TUNOTETUYECKUX fydeid, NPOXOAALLUX U3BHE, MO0
NPOUCXOAWUTL 3f4eCb TOMIbKO 3a CYeT MOrfaoweHmsa B Y\0 aTmocepsbl. Hawwn
OnbITbl y6eanMTeNlbHO NOKasanu, B cornacuu ¢ HabnwgeHusmm Konbrap-
cTepa u Fecca, 4YTO MHTEHCUBHOCTb MPOHMKAIOWMX fydeid Ha BblCOTe
6bina 60nblle, YeM Ha NoBepxXHOCTWM. OfHAaKo Ha NpeAeNbHON BbICOTE Mbl
Haln BO3pacTaHue, NPUMEPHO, TONLKO Ha YeTBEPTb TOW BEWYUHLI, KOTO-
PYIO MOXHO 6bI10 0XMAATb NO AaHHbIM HEMELKUX uccnegosartenei. (Jsa roga
CMyCTs, OCHOBbIBAACh Ha AafibHEALMNX OMbITaX, OHU HECKONbKO WCMpaBuan
CBOW [aHHble, KOTOpbIE TeMepb YK€ He MPOTMBOPEeYaT HalMM M3MEPEHUSM).

MponcxoxaeHue nyyein Bce e 0CTaBasoCb HEBbIICHEHHbIM, XOTS MMe-
NUCb OCHOBaHWS npepanonaraTb UX KOCMUYecKyto npupogy. Mp. Pae cenb
OTtuc (Russel Otis) m s nonaranu, 4TO Hago ONP?A4enUTb CTEMeHb Mpo-
HUKaHns nyyeil. Jlyum 6binn cnabee BHM3Y, YeM HaBepxy. [103TOMy neToMm
1923 r. Mbl OTMpaBUaMCb Ha BepwnHy nuka Maik (Pike), 3axBaTuB 120 kr
CBMHUA M 6onbwoi 6ak ana Bogbl (2,7 X 2,7 X 2,7 M) C LEeNb0 NPON3BECTY
Ha BbICOTe U3MepeHWe abcopnuum nyyei.

Mbl HaliW, 4TO 3MEKTPOCKOMNbI Ha Tope paspsxanancb BABOE 6b|CTpee
ueM B [lasageHe; OfHaKo, /yyu BeCbMa CWU/IbHO MOFMOWaNNCh HalUMK
3KpaHaMu; MpoHMKalowas Cnoco6HOCTb OOMbLIEA YacTUM 3TUX Nydeild He
npe.blllana MPOHUKAIOWY CMOCOOHOCTb OO6bIKHOBEHHbLIX FaMMa-nyuyel
pagua. Mbl Halwnu fanee, 4YTO CKOPOCTb pas3psfa Hallero 3fnekTpockona
ymMeHbLInnach Ha 10 npou. 6n1arofaps CHeXHOI 6ype, CnyymBLUIEACA BO BPeEMS
Hawero npe6biBaHMA Ha rope. OTClOAa SICHO CNeaoBano, 4YTo, NO KpaiHew
Mepe, 'TnaBHaa 4acTb fy4eld, ¢ KOTOPbIMU Mbl 3KCMEPUMEHTUPOBANN Ha FOpE,
6bl1a MECTHOTO MPOMCXOXAEHWS; 3T Jly4M MOF/IN BbI3bIBaTHCA PafN0aKTUB-
HbIMW  BeLLecTBaMu, 3aHOCHMbIMW HEW3BECTHbIM CMNOCOB6OM B BepXHUE
cnon atmocgepb!.
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BbiICHEHME MNPUYUHBI BO3pPAacTaHUS WHTEHCUMBHOCTUM 3TUX MATKKX
nyyein (Nogob6HbIX ramma-nyy4am) C BbICOTOM CTano 3afjadvyeil CTOMb XKe
WHTEPECHOW, KaK W BOMPOC O CYLEeCTBOBAHWM KOCMMWYECKOrO W3My4eHus
«c 60/bLIOM NPOHMKAOLWEen CNOCOOHOCTLIO. DTW MPOHMKAKLWMe Ny4n MOrau
obycnoBnuBatb TO/IbKO O4YeHb HEeGOMbLUYI0 JONK TOr0 BO3pacTaHWA WHTEH-
CMBHOCTU, KOTOPYH Mbl Habnwganu npu nogbeme ¢ YpoBHS [asafeHbl Ha
Avk Maiik. Mostomy netom 1925 r. Mp. TapBall KamepoH u a pe-
WWAN MPON3BECTM HOBLIE OMbITHI. Llefb 3Tux onbiToB Obiia: 1) onpegeneHHo
pewmnTb BONPOC O CYLeCTBOBaHUN WAM HECYL,ECTBOBAHWW Ny4eil 60MbLUION
NPOHMKatoLWwelk Crnoco6HOCTU KOCMWUYECKOr0 MPOUCXOXKAEHUS; 2) BbIACHUTH
MPUYMHY HabNHOAEHHOTO HAMW W3MEHEHWS MHTEHCUBHOCTW MSAIKOA pagua-
Luu, Tna raMManydeii ¢ BbICOTOMN.

Ona obHapyXeHUs MPOHMKaloWmMX Nyyeil, eCNU TaKoBble CYLLECTBYIOT,
Hafo 6bl10 OTbICKAaTb Ha O4YeHb OONbLLIOK BbICOTE BeCbMa F/lyb60Kue o03epa
fla pacTasBllero cHera. Bcsikoe pajvoaKTWBHOe 3arps3HeHue BOfbl, NpY ee
CTPaHCTBOBAHWUW MO 3eM/el, MOro 6bl UCKa3UTb pe3ynbTaTbl, KOTOpble
Mbl HafesMcb NOMYYUTb NPU MOTPYXXEHUU 3NEKTPOCKOMOB Ha pasnyHble
rny6uHbl B 03epo.

[ns nepBoro onbiTa Mbl BbiGpanu npekpacHoe o3epo Miop (Muir)
Ba BbicOTe 3,5 kM, FNyOMHOK B HECKO/bKO [eCATKOB MeTpoB, pacnoso-
XEHHOe KaK pa3 nog ropow YaiitHein (Whitney), HamBbicwei ropoi C. LL.
34ecb Mbl paboTanu B TeyeHue nocnegHmx 10 gHeli aBrycta 1925 r.* norpy-
)Kas Halun 37eKTPOCKOMbl Ha pasfinyHble rAy6uHbl Ao 18 m. Haww onbiThl
06HapyXX1NKn coBepLIEHHO 6eCCNOPHO KOCMMUYECKYID pafualmio CTo/b HeoObl-
YyallHO MPOHUKalOLWel cubl, 4TO ChafeHuWe 3apaga 3neKTpockona #aomkHoO
6bl10 NpocneguTb A0 rAy6uHbl B 14 m. ATMocgepa Haj 03epOM B OTHO-
WeHUN noraouaTesibHoW CMOCcOOHOCTM Oblfa 3KBUBANIEHTHA 7 M BOfbI.
Takum 06pa3oM Mbl OOGHAPYXWAM Nyun, MNPUXOAALLINE Ha 3eMI0 K3 BHELW-
Hero npocTpaHcTBa C TakKoW NpOHMKalowell CnoCOOHOCTbIO, UTO OHW npe-
ofonesanu cnoii B 14-)-7 = 21 m BOAbl, YTO 3KBMBaNEeHTHO 180 cm CBUHLA.
XKecTKoCTb 3TWUX Ny4yeli NpeBOCXOAMT TakMM 006pasoM BCe, 4YTO MOXHO
661710 BOOGpaxaTh.

Hanbonee npoHuKaroume peHTreHOBCKME NyYn MeAULMHCKUX YCTaHO-
BOK MpPOXoasT He 6osiee 1 cm CBMHUA. HOBbIE Nyunm B COTHM pa3 MpeBocC-
X04AT NO CBOEN MPOHMKaLLei CNoCOOGHOCTU PEHTrEeHOBCKME NYUMU.

Mo coBpeMeHHbIM (U3NYECKMM BO33pPEHMSIM 60/blIAs MPOHMKatoLas
-CMOCOBHOCTb COOTBETCTBYET BbICOKOW YacTOTe, UM KOPOTKOW [/IMHE BOSHbI.
Hawwu onbITbl NOKa3blBalOT, YTO CYLWECTBYeT 06/1aCTb 4acTOT, MPEBOCXO-
ASALWMX 4YacTOTbl PEHTFEHOBCKWMX /yyeil, NPMMEPHO, BO CTO/IbKO >Ke pas,
BO CKOJIbKO PEHTFEeHOBCKUWE /ly4n MPeBOCXOAAT CBOEW 4acTOTOM BUAUMbIE
BOJIHbI. ONbIThl NMOKa3biBaloT BMOMHE OMNpefeneHHO, 4YTO 3TW JIy4n OrpoMm-
HOW 4acTOTbl He OfHOPOAHbLI, HO pacnpefeneHbl MO HEKOTOPOMY CMeKTpasb-
HOMY y4yacTKy. Hambonee KOpPOTKME BO/HbI, HabMOLEHHbIe HaMu, MO4YTK
BABOE KOpPOYE CaMbIX AJIMHHBLIX. Mbl 3aK/M04aeM 3TO MOTOMY, UTO XKECTKOCTb

1»



4 P. A, MUNONK3H

MW yacToTa nydyeid, Habnwogaswmxca Ha o3epe Miop, MeHsnacb No mepe
(hunbTpaymMm nx yvepes Bce 60nblIME M 6OMbLUME TONWMW BOAbl, MOAOOHO TOMY
KaK peHTreHOBCKMe Nly4n CTaHOBATCA BCe 60/iee XXeCTKUMU MPU NPonNycKaHnm
X 4epe3 nocnefoBatesibHble CAoM cBMHUA. OMbITbl C LapaMu-30H4aMK
MoKasblBalT, YTO 4YacCTOTbl 3TUX KOCMUYECKUX Ny4el He 3axofdT B 06/1acTb
PEHTrEHOBbLIX ANy4el, MHaye Mbl MOAYYMAU Obl 3HAYUTENbHO 6GONLLUYHO
CKOPOCTb CnajeHus 3apsaja 3MeKTPOCKOMOB Ha TeX BblCOTax, rhe ocTaeTcs
Tonbko 0,1 aTmocdepsl.

[anee, Mbl MOAYyYNIN HafeXHble JOKa3aTeIbCTBA TOr0, YTO HOBbIE YUK
NeTAT B NPOCTPAHCTBE MO BCEM HanpaBfieHUsAM; 06 3TOM CBUAETENbCTBYET
MOCTOAHCTBO MHTEHCUBHOCTWU 3TUX fiyyeld M AHEM W HOYbIO.

Bce aTu pesynbTaTtbl, NONY4YeHHble Ha 03epe Miop, C YAMBUTENbHOO
TOYHOCTbIO MOATBEPXKAANNCL B APYrOM psife HabnoAeHWl i Ha ApYroM CHeX-
Hom o3epe Appoyxug (Arrowhead) Ha 2,1 km HmXe o3epa Mitop. Fny6buHa
aToro osepa nNpubAN3MTENbHO Takas Xe, Kak W Ha o3epe Miop. lornowa-
TeNbHas CMoco6HOCTb aTMoc(epbl, COOTBETCTBYHLLEA PasHOCTU BbICOT
o3ep Miop u Appoyxug, npubnnsnTenbLHO 3KBMBaneHTHa 2 m BoAbl. [eii-
CTBUTENIbHO, KaX[0e W3MepeHWe Ha 03epe Appoyxuf NpakTUYeCcKW [asano
Te >Xe Uudpbl, Kak 1 Ha o03epe Miop, HO Ha rNy6uHe ABYMS MeTpamu HUXe.

MOXHO chenatb HEKOTOpble BMOJSIHE BEPOSATHbIE 3aK/KOYEHUA O Mpo-
NCXOXAEHUU 3TUX TMNPOHUKAIOWMX nydeld BbICOKOW 4acToTbl. Hawmbonee
XKECTKMEe Jfly4n, KOTOpPble Mbl 3HaAM [0 CUX MOpP, ramma-yynm pagus u
TOpMA BO3HMKAOT TOAbKO MNPU  WU3MEHEHWAX B dAgpe atoma. VHbiMu
CN10BaMu, OHW MOAYYalTCA NpU NpeBpalleHUsX OAHOro atoma B ApYroi uam
npu cesfjaHuy aTomMa HOBOro Tuna. o3Tomy efBa N BO3MOXHO 06OWTM
3aK/0YeHne, 4YTO U HOBble, elle 60nee MPOHMKalOLWMe NyYKU, KOTOPblE Mbl
M3y4nan, NpPOMUCXOAAT Npu npeBpalieHmMax nofgobHoro Tuna. OAHakKo 3Tu
npeBpaLLeHmns f4O/MKHbI ObITb BO MHOIO pa3 3HepruyHee Tex MpoLeccoB, KOTO-
pble Mbl 3HanuM [0 cux nop. CornacHO HawuM HOBbIM MpeAcTaBieHUsM,
3HEpPrnsa BHYTPUATOMHbLIX Npeobpa3oBaHWiA A0MXKHA ObiTb MNPOMOPLMOHANb-
HOli 4acToTe M3ny4Yaemoro npu 3ToM ceeTa. [103TOMy, MOBUAMMOMY, HeEns-
6eXHO NpeAnonoXuTb, YTO W3MEHEHUA A4pa, COOTBETCTBYHOLLME U3NYYEHWIO
NMPOHUKAKOLWMX NyYeld, COMPOBOXAAITCA BbIAE/IEHNEM 3HEPTUN, MPUMEPHO,
B 50 pa3 6onblleil, YeM B 0ObIYHbIX PagMOaKTMBHBLIX npoueccax. ITU npe-
BpalleHnsa agep MPOMCXOAAT NO BCEMY MPOCTPAHCTBY, W CUTMHalbl O HUX
[OXOAAT A0 Hac B BMAe NPOHUKAKLWUX Ny4eld.

3Heprus, cCoOTBETCTBYOLWAA 06pa3oBaHWO rennMs U3 BOJOPOAA, W3-
BECTHA. M3 Hee Mbl BbIYUCANAN COOTBETCTBYIOLLYI 4acTOTy W Hawau, 4To
OHa O0uYeHb 6/M3KO coBnafjaeTr € HambosfbLUeid YacTOTOM MPOHMKAaOLWMX
nyyeli, HaligeHHON HamMu 3TUM fNeToM *). HaligeHHble 4acTOTbl 3TUX Nydeit

3Heprua obpasoBaHMA aToMa reavMs u3 BOAOPOAA PacCUMTbIBAETCA Tak: aTOMHbIN
Bec renus 4,002, aToMHbIi BeC Bogopoga 1,008. Ecnu 6b1 Bec renunst 6bi1 Cymmoli BecoB 4 BOAO-
pofoB, TO OH paBHsANAcA 6bl 4,032. PasHuua B macce 0,030 npunucbiBaeTcA 3Heprum obpa-
30BaHWA renus, aTa u3bbITOYHAA Macca COOTBETCTBYET WM3/lydaeMoW 3Hepruw. 3Ta pasHuua
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6/113KO coBNafjaloT TakXe C 4acTOTOM, M3Nyvyaemoil Npu NPOCTOM 3axBate
.3/1EKTPOHA NOMOXUTENbHbIM A4POM 1). BO3MOXHO, YTO NMpoLecc Takoro poga
MPOMCXOAMT MO BCEMY MPOCTPaHCTBY. {1 monaraw, 4TO 3TO Hambonee Be-
POATHbLIA MCTOYHUK HOBbIX Ny4eid. MpaBg?, 4acTOTy NPUXOANTCA BbIYUCAATb
no gopmyne, CBSA3bIBalOLLEA YaCTOTY Nyyeli ¢ KO3WMULNEHTOM NOrNOLWEHNS;
HacKo/IbKO TOYHa 3Ta (opmyna—elle HefoctoBepHo. OHa onpasAbiBaeTcH,
0fHaKO, B COBEPLUEHHO He3aBUCUMbIX 061aCTAX X-U3NYUYEHUS U raMMa-nyyei.

Ha ocHoBaHWM 3TOW (opMynbl Hambonee KOPOTKas [/IMHA BOJHBI,

[0}
HangeHHasd Hamu, paBHa 0,0004 A, T.-e., npumepHo, B 50 pa3 Kopoue ca-
MbIX JXECTKMX, W3BECTHbIX [0 CUX nop, ramma-nydvein. Camas AAMHHaA
BO/IHA TMPOHMKAKLLIEr0 W3yYeHWs CcocTaBnsieT 53 Haubonee KOPOTKOM,

T.-e. 0,00067 A.

Korga 3T HeoObl4ailHO »XecTKMe fyynm BCTpevatoT 3ema, TO, CO-
rnacHo MpPOYHO YCTaHOBMEHHOMY Tenepb 3dekTy KoMnToHa, OHM
YacTbi0 MpeBpaLlalTcsa B 6onee MArKME Nyyu, MNOYTU TaKOM XKe >KecT-
KOCTW, WAU A/IMHbl BOMHbI, KOTOPY Mbl Habntogann Ha rope lMaiik u
MoyHT YaiTHeir. MpuunHa 60NbLIEA MWHTEHCUBHOCTU 3TUX MATKUX NyYeid
Ha TOpHbIX BeplMHax, Yem B [lasafgeHe, 06bLACHAETCA NPOCTO TEM, YTO
WHTEHCMBHOCTb MEPBMYHBIX XXECTKUX /ydeld, npeBpaljalonxcs B MsArkue,
Ba 3TUX BbICOTaxX, NPMMepPHO, BABOe 6onblue, Yem B [lasageHe. TakoBo, no-
BWAMMOMY, PeLUeHWe BTOPON 3ajayun, NOCTAB/EHHOW Hamu 3TUM NIETOM.

Ho KakK MOXeT Wu3ny4yeHue, COMPOBOXAawollee 06pa3oBaHMe renus
13 BOAOPOAA, UM 3axBaT 3/1eKTPOHA NOMOXWTENbHbIM SALPOM pacnpocTpa-
HATbCA MO BCEMY MPOCTPaHCTBY? Mbl MOMyYann COBEPLUEHHO OAMHAKOBbIE
pe3ynbTaTbl U B NOAAEHb W B MOMHOYb, MO3TOMY Ny4u, HEBUAMMOMY, WUAYT
C OAVHAKOBOK MHTEHCUMBHOCTbIO CO BCEX CTOPOH HEe3aBUCMMO OT MO0Jo-
XEeHUs conHua. JTO 3aTpyAHEHME He CTO/b BEIMKO, eCi NPUHATHL BO BHYU-
MaHue NpPo3payvyHOCTb [aXe O4YeHb 6OMbLIMX CKOMAEHWI MaTepum Ans 3TUX
XEeCTKMX ny4veil. Mo paHHbIM X366n4a (Hubble), nonyyeHHbIM HeAaBHO
Ha o6cepBaTopMnm MOYHT BWAbCOH, HEKOTOPble CMMpaibHble TYMaHHOCTY
.HaxoAATcs OT Hac, MO KpaiiHeid Mepe, Ha PacCTOSHWMW MWUAMOHA CBETOBbIX
NneT, U TeEM He MeHee BUAWMBIA CBET OT HUX AOXOAWUT. LIeHTpbl yKa3aHHbIX
SAEPHBbIX W3MEHEHWIA AOMKHbI ObITb TONMbKO BecbMa PeAKO paccesiHbl Mo

B rpammax cooTtBetrcTByeT 4,95-HO-26 r. [lo Teopun OTHOCUTE/IbHOCTU 3KBUBAJIEHTHOCTb
Maccbl U 3HEPrum ycTaHaB/IMBAeTCA COOTHOLIEHWeM: E = Tc2 (c —CKOpoCcTb CBeTa), T.-€.
B gaHHom cnyuae E — 4,45-H0-5 spr. MpupasHusas 3Ty sHepruio kBaHTy hv~ 4,45-10%3

onpegensieM 4actoty v= 6,68-10~ 2L CooTBeTcTBeHHO X= 4,5-10~12c.«= 0,00045 A. lNpe-
[leNlbHas 4yacToTa CreKTpa, KOTOPYH MOXHO 0bl10 6bl NPUHLMNWATIBHO OXWiaTb BO BCe-
JIEHHOM, COOTBETCTBOBa/I0 Obl MCYE3HOBEHWMIO, MacCbl BCEr0 MPOTOHA W MPEBPALLEHMNIO ee
B 3Hepruto. Jlerko HainTu, 4To 3Ta NpegenbHas 4YactoTa 6yaeT 2,27-1028 u npefenbHas
AnnHa BonHbl 1,31-10—13 cm, T.-e. eule B 35 pa3 Kopoye HaligeHHOM MUMNNKIHOM.
Mpum. nepes.

% [Ona pacyeTa 3TOM 3HEPrUU HY)KHO cfenaTb MpPeArnosiokeHVe O pasMepax sigpa.

Bce npeanosioXeHus Takoro pofa, OAHaKo, BeCbMa MPou3BOJibHbIL.  [puM. nepes.
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NMPOCTPAHCTBY, 3TOr0 AOCTATOMHO A1 06bLACHEHWUS TOMW MHTEHCMBHOCTM
NPOHUKAKOLWMX Nyyeil, C KOTOPON Mbl UMenu Aeno Ha osepe Miop.

MHas runoTtesa, KpoMe YyKas3aHHOW, Morna 6bl TObKO WUCXO4UTb W3-
NpesnonoXeHNs 0 TOM, YTO MPOHMKalOWMe Nydyn 00pasyloTcad B BepXHUX
CNosX aTMocgepbl 3/1eKTPOHaMMW, MPOHM3bIBAIOWMMU MPaKTUYECKM CO CKO-
pOCTbIO CBeTa MPOCTPAHCTBO BO BCEX HanpaBneHWax. Takad runotes®
morfia 6ol 06BbACHWUTL 3arafloyHoe MOCTOSHCTBO OTPULATENbHOIO 3apsaja
3eMKN, OAHaKo, OHa BCTPeYaeTcs C HenpeobopuMMbIMK  3aTPYAHEHMAMUA
MMEHHO, OHa He MOXET KOMIMYECTBEHHO O06BLACHUTL W3MEHEHUS WMOHMU3aLUn,
C BbICOTOM B 3aMKHYTbIX COCYyfax.

Bo BCAKOM cfnyvae, 3Ta BTOpas ruMnotesa B CYLLECTBEHHbIX u4epTax
O4YeHb MOXOXa Ha MepByK, W B TOW W B ApPYrol NPpOCTPaHCTBO NPUXOAUTCA
npeacTaBnsaTb cebe 3amofIHEHHbIMU flyyaMu TOrO WAW MHOTO CcopTa, NeTs-
MMM BO BCEX HanpaBfiEHUSIX CO CKOPOCTbIO cBeTa. [pyrux BoIX040B, KpoMe-
YKa3aHHbIX, MOBUAMMOMY, HeT. Takoe npeACcTaBNeHWE MOXeT MNOCAYXWUTb
MOryuMM CTUMYNOM Ans BoobpaxeHud. Mpodh. Mak MwunaHH (Yumkaro)
XenaeT BUAETb 3[eCb [0Ka3aTeNbCTBO MPEBpaLLeHUs CBeTa B MaTeputo
B MPOCTPAHCTBE, W MCUXONOTKU, MOXeT OblTb, OYAYyT O0O6BLACHATH HOBbLIMM,
nyyamu TenenaTuyeckue SBIEHWS BCSKOr0 pofa.

Bo BCcAKOM cnyuvae, Haww ONbITbl NMO3BONAIOT cAenatb clefyrowme 3a-
KnYeHus: 1) npoHuKalowme Nyyy CYLLEeCcTBYIOT; 2) UX MaccoBblil KO3(hdu-
uneHT abcopnumn paBeH 0,18 Ha 1 m BOAbl; 3) OHW HEOLHOPOAHbLI, HO-
pacnpefieneHbl Mo CNeKTPasbHONW 06N1acTh, HaxoffAleinca O4YeHb [aneko
oT obnactm X-fiydeid, yactota ux, npumepHo, B 1000 pa3 6osnblie cpefHen
4acTOTbl PEHTreHOBLIX fy4ei; 4) 3TW XKeCTKMe fyyun, BCTpeyas MaTepuio,,
npespalLaroTca B 60/see MArkKMe, 4acTtoTa KOTOPbIX MpefcKasbiBaeTcs Teo-
puein ahpekta KomMnToHa; 5) nNpoHMKalolWwme yynm JOXOAAT [0 3eMau
C OfVMHAKOBOW WHTEHCMBHOCTBHIO [HEM W HOYbKD U BO BCE 4achbl JHA U
HOYM, WHTEHCMBHOCTb WX MPakKTUYeCKW OfMHAKOBA BO BCEX HaMpaBieHUsX.



