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XPECTOMATHS

Vuninas nopal oveii onapobanve!
Tpusma siree mbos npowanvraz xpacs —
Arob10 3 novuroe npupodo ybsdanve,

B Gazpey u 6 3020m0 0demuie aeca,

Bux cennx bempa wyn u cewee dvixanve,
T uz0ii Boanucmoro nowpomv: nebeca,
A pediuti coanua ays, u nepbuie noposi,
I omdaaénnvie cedoi sunve yeposv.

A, C. Ty, Ocers

B. XPEHOB, p0r. dhra. ar. sayk — Kocwirsec-
KIe XY CaMBIX BHICOKHX SHEDTHIA .
DOTOGAGKEOT ...
BHTH (B10po HayiHO-TeXHIMECKOi

nBcopMarm)
10. DPOAOB — «TIpeas:
TepGepra Yaraca

BecTH U3 HHCTHTYTOB,
Aaboparopuii

TIpHCYTCTBHe HeAOBeKa YCKOPSIET KOPPO3HIO (18).
AAMa3BI AArHOCTHDYIOT GoAesrn (18). O crapoi
Psizarm paccwaxyT reororn (19). T. SMIMIHA,
KakHp, XHM. HayK — CoAH XAOPHOI KHCAOTHI He
oTBeprafoTKu3Hb Ha Mapce (20). H. MAPKVHA,
Kanp, OWOA. HayK — OCETpBI C MHKpOHIIaMI
npoTiB Gpaxombepos (20). Cpeamit KAace 1mo-
‘poccuiiciu (21). KaMbIoBsie UABTDI (22).

B. TIPO30OPOBCKMUI, AOKT. MeA. HayK —
3A0pOBBE A0 POKACHNS. BaskHelimye acriex-

vt

O. TTPO3K L, E.
AMTS HU KanAH . 2

T. 3EMLIOBA — Ao HapKovmsa: Harexaa
Ha ciacenne .

IKCTPACEHCHI AOAKHEI TIOTOPOIATECS

A. TIPABVIKOB — HOBBIC ACHBIT AT JKH3HH B
HOBOM H3MepeH K 37

TMepencxa ¢ ynraTeasy

B. CKBOPLIOB — XAeB eCTb y TOT0, K70 CIIpaAst-
ercst cTecton (40). 3. TAASBIPVIHA — Heromsr-
soesmaere (40). 3, YMAHLIEB — asAusoras-
K (41). 3. KOPOTKOBA — Bparsst Awxyast (41).
L. OL[EHKO — Tpanuies M Kaprodeas (42).
T. CBAAOB, xana, TexH. Hayk — I10CECTpHANCE
cocua ¢ Gepéaoit (42). A. CYTTEPAHCKAST, AoKT.
uon. HayK — V13 MCTopun (ramuami (43)

. TIOTIOB, poKr. 9Kom. Hayx, H. AAPKYEEN,
Kaup, 9K0H. HayK — I1sTh BBGOPOB,
‘Huxurrs: Xpymésa

O uéM nuIyT HayaHO
MHpa

«Hayxa H KH3HE» Ha MEKAYRAPOAHOL
KHIDKHO/i BHICTaBKe-ApMapKe

B. XOPT, Kas, (mia.-Mar. Hayk — Co cBoeit
PO3eTKOM

BMHTH (B10po MHOCTPAHHOM HayWHo-
‘TexmmecKoit MHpOpMaH)

HOMEDPpE:

A. AOMBPOBCKII — Hexycetso
‘HepBOji OyKBBI: roTHKa H Pefieccanc .
I1. MOPOBOB, kanp, (ia.-ar. Hayk — Hays:
Hble Pa3BACUCHIS AT BIDOCABIX 1 ACTelk
A. ABPAMOB — B 005eKTHEE KYKH
Hayxa 1 >Ku3HE B Havare XX BeKa ..
B. AEBEAEB, maen-kopp. PAH, ASTSHK-KOCMO-
HaBT — MHCCHSL 1eAOBEKA B KOCMOCE.
Buéw oma? ...

«YMA TIAAATA»

Tlo3HaBaTeABHO-DA3BHBAMMHI PA3ACA A HIKOABHHKOB.
TlyGAiKyercs npm Quiiancosoii IoAAEpAKe DepepaALHo-
1O GTHTCTBA 1O ISYATH 1 NACCOBEIN KOMMYHHKAIHAN.

A AAEKCEEB, HCTOpUK — BAGAHOAMIEIE M KpaC-
‘Hoxosue (81). 0. BEAOKOHEBA, Kar, xim. Hayk
— Tlouemy MHp Pa3HONBETHb! (85). OTBETE 1
pemenus (87, 91). E. AEBITAH, AOKT. Tlea, Hayx
— Kocmmuecie yxacrika (88). T. TIOAOCKI-
HA, aiip, G¥0A. Hayk — Hecky4Has AaToim, (92).
T. KPFOKOBA — Boper 3a npasa senosexa (94).

B. PYAEHKO — «Cumnie» AeTH .
Kynctkavepa
C. AKCEHTBEB,
Oroms Ha ckane ..
H. BAMSATHHA — Orseaaen xpusanTemy?
C. TPAHKOBCKM/ — U3 pesepra
9K3aMeraTopa 107, 120
Brvanue — KomKypCl Masie Mysen
Poccun
3. KOPOTKOBA — TyABCKHit IAHUK
B. TIOAEBAHOB, AOKT. reon.-MHEEDaACT.
Hayk — K nCTokam AMypa B «CTpany
HETI0BEAMMBIX) . i
H. BAMSATHHA — «LIsmAHOK» Ha ACPEEe ...
Ortsers 1 pemenmst .120, 134
¥ HammX KOAACT ... :
AAsi Tex, KTO BSUKET
3. AATTKVIH — XoaoM AaAbH
M. BAAEEBA — Kycaku, Prxiit Bec
KpOCcBOpA C hparMeRTans ..
'V Bac penpeccrsi? (IICHXOAOTHUECKHUI1 TecT) ...
E.THIK, Macrep Cuopra 1o Liaxyaran —
Tpan-npn GUAE: 1 B maxmatax
KuTaen BriepeAH
Manembiite XHTPOCTH ..
. PE3AHOB, Kat, Tep. Hayk —

BoropoacKast MIpymKa
HA OBJIOXKE:
151 crp, — Unrraior Beel Doto T. Baruuoii.

(Cou. crp. 56.)
‘Brmay: Vsmwman «Ly, YKPaIICHHbIH TOPTPETOM
Bearpure. Pyunas paboTa Ge3BIMAHHOTO MacTepa B
TeuaTHOM H3AAHIH «BORKECTBEHROM KOMEAH» Aati-
Te. Daopertus, 1481 roa. (Ch. craThio Ha cTp. 66.)

25 c1p. — Oxrsi6ps. Dotoouepk M. Ko~
CTaHTHHOBA.

3-51 CTP. — BOTOPOACKAst UTPYIIK H CKYABIITYPA
113 My3es BOTOPOACKOTO XyAOKECTEEHHO-TPOMBILII-
AenHoro ymmauma. Poto A. Pesanopa. (C.
cratsio Ha crp. 141)

B omom romepe 144 cmparuyp.

HAYRA
Ne 10

EXEMECHAYHbIA

OKTHABPb

Kyphan ocxosan s 1890 roay.
Manakme soso6HosneHO & okTaGpe 1934 rona.

HAYYHO-MOMNYAAPHBIA XYPHAN

H SKH3HDb,
2008
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Mpowno 6e3 Manoro CTo NeT € TOro MOMEHTa, KaK Gbiii OTKPbITLI KOCMUYECKUE Ny4Yu
— MOTOKM 3apsKEHHBIX YaCTULL, MPUXOASLLMX U3 rny6uH BecenenHoii. C Tex nop caenaHo
MHOFO OTKPbITMIA, CBA3aHHBIX C KOCMUYECKUMM U3NTY4EHUSIMU, HO M 3arafok ocTagrcs
eLd Hemao. OaHa M3 HUX, BOSMOXHO, Haubonee UHTPUrYIOLLAs: OTKyAa GepyTcs yacTu-
ubl ¢ 3Heprueii 6onee 10%° 3B, To €CTb NOYTV MUNMAPA TPU/IJIMOHOB /IEKTPOHBOJIBLT, B
MUNIMOH pas Gonblueit, yem GyaeT nony4eHa B MoLLHelilleM yckopuTtene — Bonbwom
apapoHHOM konnaiiaepe LHC? Kakue cunbl M Nonsi pa3roHsilOT YacTulbl 4O TakmX 4yao-
BULLHLIX SHEpryii?

DokTop pusmnko-matemaTnyeckux Hayk 5. XPEHOB,
HayuHo-1ccnenoBarTenibCKuii MUHCTUTYT SAepPHON GU3NKN
umenu [l. B. CkoGenbubiia MrY um. M. B. JlomoHocosa.

Kgcmuqecxﬂe Ayam OTKpHIA B 1912 roay
BCTpuicKuil puank Bukrop Tecc. On
GBI COTPYAHHKOM PaAHEBOTO HHCTHTYTA BeHbl
H IPOBOAYIA HCCAGAOBAHUS HOHH3HPOBAHHEIX
ra3sos. K TOMy BpeMeHH yke 3HAAH, 4TO BC@ Fashl
(1 amvocdepa B TOM THCAE) BCETAR CAETKA HOHH-
30BaHI, 4TO CBUACTEAECTBEOBAAO O IPHCYTCTBHH
PAAHOAKTHBHOTO BEILIECTEA (IIOAOGHOTO PAAHIO)
AHGO B COCTaBe ra3a, AUBO BOAH3M IPUGOPA, H3~
MepSTIOIIEro HOHM3AIIHIO, BePOSITHEE BCEro — B
3eMHOIt Kope. OTBITH C TOABEMOM ACTEKTOpa
HOHH3AIIHU HA BO3AYILIHOM LIApe GBIAR 3aAYMAHE!
AL IPOBEPKH 3TOTO IPEATIOACHKEHEST, Tak Kak C
YAGACHHEM OT HOBEPXHOCTH 3€MAM HOHH3AIHS
Ta3a AOAKHA YMEHBUIATECSH. OTBET IOAYIHACT

@®HA NEPEJLHEM KPAE HAYKHU

npoTHBOMOAOKHBIi: Tece 0BHAPYKMA HeKoe
H3AyUeHYIe, UHTCHCHBHOCTS KOTOPOTO POCAA C
BRICOTOH. 370 HABOAMAO Ha MBICAB, TO OHO TIDH-
XOAMT U3 KOCMOC, HO OKOHUGTEABHO AOKA3aTh
BHE3eMHOE NPOUCKOXKACHHE Ayuell YAGAOCH
TOABKO TIOCAE MHOTOUHCACHHBIX OMEITOB (Ho-
GereBcKyio npeMmio B. [ecCy IPHCYAIAR ATTIT:
B 1936 ToAY). HAIOMHUM, UTO TepMHH (3Aye-
HUE» He 03HAUACT, UTO ITH AYIU HMEIOT YHCTO
3AeKTPOMATHHTHYIO IPUPOAY (KAK COAHCHHEL
CBeT, PAATIOBOAREL HAH PEHTTEROBCKO® HAAYHe-
HUe); er0 MICHOABI0BaA! TPH OTKPEITHH SBACHH,
IPUPOAA KOTOPOTO e He ObiAa n3secTHa. 1
XOTA BCKOPE BEIICHHAOCK, 9T0 OCHOBHAS KOM-
OHeHTa KOCMWYECKHX Ayuell — YCKOpeHHEIE
33pAUReHHbIE YACTHITL, TPOTOHE!, TEPMHE COXDA-
HEACS, VI3yHeH e HOBOTO IBACHHS GBICTPO CTAAO



[image: image3.jpg]Kpaboeudnas mymannocms, usyiennas 6 1y-
wax ¢ pasaunnoi Onunoil sonvl. Tonyoi usem
— perimzenoacrue nyuu (HACA, permzerosckas
o6cepsamopus Yandpa), seaénewi — onmue-
cicuti duanazon (HACA, o6cepéamopus Xa00n),
Kpachsii — ungparpacroe usnyuerue (EKA,
obcepsamopus Cnumiep).

AABATE PE3YABTATE, KOTOPBIE TPHESTO OTHOCHTE
K (IIEPEAOBOMY KPAO HayKH».

OTKPHITHE KOCMHYECKUX YaCTHI| OYeHb
BLICOKOIi SHEprui cpasy e (eIé 3aA0ATO AO
TOTO, KaK GEIA CO3AAH YCKOPHTEAL IPOTOHOB)
BLI3BAAO BOMPOC: KAKOB MEXAHH3M YCKOPEHHS
3aPSUKEHHEIX JaCTHI| B ACTPO(DHUUECKUX 05 B-
exTax? CeropHs MEI 3HaeM, 4TO OTBET OKa3aACs
HOTPHBUAABHBIM: TPHPOAHEIH, (KOCMHUECKHHN
YCKOPHTeA KapAMHAABHO OTANYAETCS OT YCKO-
pUTeAeit pyKOTBOPHEIX.

BCKOpE BEISICHRAGCH, 9T0 KOCMHYECKHE IPO-
TOHEI, IPOACTAS CKBO3b BEIECTBO, B3aHMOAeH-
CTBYIOT C IAPAMY €O ATOMOE, POXKAAS HeHIBECT-
HEI® AO 9TOTO HECTAGUABHEIE SAEMEHTADHEIE
9aCTHIHI (MX HAOAIOAGAW B TIEDBYIO OYEPEAb B
amMocdepe 3enan). FIccAAOBaHHE MeXaHMIMa
1X POXACHHS OTKDEIAO TAOAOTBOPHELA IyTh
AASL TIOCTPOGHWS CHCTEMATHKH IAEMEHTAPHBIX
wacTur, B Aa6OPATOPH¥ TPOTOHEI U SACKTPOHEI
HAYYUAUCE YCKOPSTH 1 TIOAYSaTh OTPOMHBIE HX.
HOTOKH, HECPAaBHAMO GOAGE TAOTHEIE, HeM B
KOCMUUECKHX Ay9aX. B KOHETHOM CIETE HMEHHO
OIEITET TIO B3AHMOACHCTBHIO JaCTHI], OAYIUB-

WX 3HEPTHI
3 KOGMOCA K SEMNE?

IIINX SHEPTHIO B yCKOPHTEASIX, IDUBEAH K CO3AA-
HWIO COBPEMEHHO KAPTHHEL MEKDOMUPA.

B 1938 roay panmyscxuit dhusik [Tbep Orxe
OTKPEIA 3aMEUTeABHOE SBACHHE — AMBHH BTO-
PUYHEIX KOCMHYECKHX YaCTHL, KOTOPbIe BO3HU-
KAIOT B Pe3yABTATE BIAHMOACHCTBHS IePBHNHEIX
TIPOTOHOB ¥ SACP SKCTPEMAAHO BEICOKHX SHEp-
THif C IAPaMH aTOMOB aTMoCcepsL. OKa3anoCh,
UTO B CIIEKTPe KOCMIHECKIX Ay4ei €CTh YaCTHIIEL
¢ Hepruel nopsiaka 10°—10"5B — B MEAAHOHEL
pa3 GOAbIIe SHEpIHH YaCTHI, YCKOPSIEMEIX B
Aa60paTOpHK. AKaAEMUK AMUTPHit BAapuMu-
poBHEY CKOBEABIBIH PUAAA 0CO00E HAUEHHE
H3YUCHHIO TAKIX YaCTHI] ¥ CPA3y IOCAE BOMHE,
B 1947 roay, BMeCTe ¢ BAWKAHIIT-
Mu koareramu I T. anenussv u
H. A. AoGPOTHHEIM OPraHH30BaA
KOMIIAGKCHEIE HCCAGAOBAHHS Ka-
CKaAOB BTOPHYHBIX YacTHI] B aT-
MoCGhepe, Ha3BaHHEIX IHPOKAMIL
aTMOCcepHEIME AMBHAMHE (LIAA).
VICTOPHIO MepBHIX HCCAGAOBAHMI
KOCMHYECKHX Aydeil MOJKHO Haii-
v B kumrax H. AoSpotusa n B.
Poccu. Co Bpemerey mKona A, B.
CKOBEABIIBIHA BLIPOCAA B OAHY U3
CaMBIX CHABHBIX B MHPE 1 AOATHE
TOABI OTIPEACASIA OCHOBHEIE Ha-
TIpaBAGHNS B H3YYEHMH KOCMUYeE-

Vemanoexa HESS 6 Hamubuu.

CKUX AyHeii CBePXBEICOKHX SHepruit. & MeToas!
I103BOAWAM PACILIUPHTb AHAMIA30H HCCAEAYEMEX
awepruit ot 10°—10" 3B, PErHCTPHPYeMHIX Ha
BOSAYIIHEIX WApaX i CIYTHUKX, A0 10°—10%
9B. OCOBEHHO PHBACKATEABHEINH ITH HCCAS-
AOBQHIIS ACAGAH ABA ACTIEKTA,

BO-NepBEIX, NOSBHAACH BOBMOJKHOCTE HC-
0AB30BATH CO3AGHHBIE CAMOH IPHPOAOI
IPOTOHEL BHICOKO#H SHEPIHH A H3YICHHS X
B3AMMOACHCTBHS C SAPAM ATOMOB arMoCde-
DI ¥ PACHTH(POBKH CaMOF TORKOH CTPYKTYPEL
5AMEHTAPHBIX YACTHII,

Bo-BTODLIX, BO3HHKAG BEPOSTHOCTb OTBICKATE
B KOCMOCE OGHeKTEl, CIIOCODHEIe YCKODHTE Ha-
CTFITET AO SKCTPEMAABHO BEICOKUX SHEPIHH.

TlepBsiit acTeKT OKA3aACS He CTOAB IAO-
AOTBOPHEIM, KAK XOTeAOCH: M3yHEHHE TOHKOM
CTPYKTYPEL 9A€MEHTAPHBIX YaCTHI] T0TPE6OBaND
Opasa0 GOAbIIE AGHHELX O BIAHMOACHCTBHI
IPOTOHOB, WeM MO3BOASIIOT IOAYIHTS KOCMH-
weckwe Ayun. ByeCTe C TeM BAXKHELL BKAAA B
PEACTABAHH O MUKPOMUPE AGAO H3YHeHHE
3aBHCHMOCTH CAMBIX OGIGHX XapaKTePHCTHK
B3aHMOAEACTBHS IPOTOHOB OT HX DHEPIHH.
WnmenHo npu usytenns AN 0GHapyKIAK 0CO-
GeHHOCTS B 3aBHCHMOCTH KOAMHECTBA BTODHY-
HEIX 9aCTHIL ¥ WX PACIIPEACACHHST TI0 IHEPIUM
OT 3HEpIHH TIePBAYHOMN YACTHI}E], CBA3AHHYIO C
KBAPK-TAIOOHHO}i CTPYKTYPOI 3AeMEHTADHEX
YacTHI, STU AGHHEIE HOPKE TOATBEPAIANCE B
OMEITaX Ha YCKOPHTEASX.

Ceropms TOCTPOEHE! AOCTOBEPHEIE MOAGAM
BIAMMOASHCTBIA KOCMHUECKHX Ayel C SADAMH
aTOMOB aTMOCGEpH, I03BOANBIIHE M3YUUTE
SHepreTHUeCKHii CIEKTp M COCTAB MX NEPRHY-
HBIX YACTHE, CAMEIX BHICOKHX SHEpriii. CTano
SCHO, 4TO KOCMUTECKIE AYTH B AMEAMUKE PA3Bi-
i1 [AAGKTHKH HIDAIOT He MEHBIIYIO POA, TeM
€& TIOA F1 TIOTOKH MeK3BEIAOT0 Ta3a: YACABHAT
SHEPTHs KOCMUHECKHX AyUefi, rasa i MarkuT-
HOTO ToAR TpWMepHO pasmsi 1 B 5 o', [Tpy
TaKoM GanaHCe SHEPITH B MESKIBEIAHOM CpeAe
€CTECTBEHHO TPEATIOAOKHTE, STO YCKOPEHHe Ta-
CTHI KOCMHUeCKUX Ayl IPOHCXOAHT, CKOpee
BCero, B TeX Ke 00BEKTAX, KOTOPBIE OTBEHAIOT 32
‘Harpesane i BEIOPOC Ta3a, Hanpep b Hoperx
1 CBEpXHOBEIX 3BE3ATX IPY X B3DHIBE.

TlepBbiit MeXaHH3M YCKOPEHFs KOCMUHECKAX
Aydei TpeArORUA DHPHKO DepME AAST TIPO-
TOHOB, XAOTHUECKY CTAAKMBAIOIIXCS C HAMAr-
HUYEHHEIMH OBAGKAMH MEK3BEIAHOM IAA3MEL,
HO He CMOT OGTLACHHTS BCEX IKCTIePHMEHTAAL-
HBIX AQHHEIX, B 1977 roay aKaaeMuK Tepyorex
Quanmmosms Kpiickuii 0Ka3aA, 9TO 3T0T
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MEXaHH3M AOAKEH FOPAa3A0 CHABHEH YCKOPATS
HaACTHIIH B OCTATKaX CBEXHOBHIX Ha (hpOHTAX
VAAPHEIX BOAH, CKOPOCTH KOTOPBIX Ha ODSIAKY
BRIITe CKOPOCTet 06AAKOB. CeTOAHS AOCTOBEPHO
TIOKa3aHo, 4TO MeXaHM3M YCKODEHHUS KOCMUYe-
CKUX IIPOTOHOB 1 AACP YAAPHOU BOAHO B 060-
AouKax CBEDXHOBEIX HamboAee shbeKTHBeH,
Ho BOCTIPOH3BECTH €T0 B AaBOPATOPHEIX YCAO-
BUSIX BDSIA AVl JAGCTCSL: YCKOPEHHE IPOHCKOAUT
CPABHHTEABHO MEAACHHO i TPEGYET OrPOMHEIX
3ATPAT SHEPIHH AASL YACDIKAHHS YCKODEHHEX
dactr. B o6orourax CBepxHOBEIX 5TH yeAOBHT
CyIIECTBYIOT GAArOAADSI CAMO}t IPHPOA B3DEIBA.
3aMeuaTeABHO, UTO YCKOPEHHE KOCMAIECKHX
Aydelt MPOMCXOANT B YHHKAALHOM acTpohu3m-
YeCKOM 00BeKTe, KOTOPHIi OTBEYaeT 3a CHHTe3
TIOREABIX SACD (TIUKEACE FeAUs), ACHCTBHTEALHO
TPHCYTCTBYIONUX B KOCMHYECKHX AYYaX.

B Hameit TarakTHKe H3BECTHEI HECKOABKO
(CBEpXHOBHIX BO3PACTOM MeHBIIe THICSIUIL ACT,
KOTODEIC HABATOABAHICE HEBOODYIKEHHEIM IAG3OM.
Haubonee u3BecTHE KpabOBHAHAS TyMAHHOCTE B
cosnesam Teapa («Kpat» — OCTATOK BCHBIIIKI
CBepxHOBOii B 1054 TOAY, OTMEUeHHOI B BOCTOU-
HBIX AeToTHETX), KaccHomes-A (e& HaGAIOAAN B
1572 roay acTporiom Trxo Bpare) u CBepxHoBas
Kernepa B cozsespun 3meenocna (1680). Aua-
METPBI HX OGOAGUEK CEFOAHST COCTABAIOT 5—10
cBeToBEx AeT (1 cB, ToA = 10 M), TO eCTh OHI
PaCIIMPSIOTCS CO CKOPOCTEIO TOpsiAKa 0,01
CKOPOCTH CBeTa i HAXOAATCS Ha PACCTOSHUAX
TIPFIMEPHO ACCSITD THICSY CBETOBLIX ACT OT 3eM-

Pacnpedeneriie Hanpasnenus npuxoda zanma-us-
nyuenus ¢ snepeueti | —10 3B 6 zanaxmuseckuzx
K00pOuramax, no dannotw cnymnuxa EGRET.

Dnepeemuneciuil cnexmp zanma-eanmos om Kpa-
6a, usnepenisiii na yemanoswe HESS (npamas
aurus annporcuupyem smom cnexmp). Homor:
2ananaweanmos cnopozocoiionepeueii 1 T>B paser
(2,26 % 0,08)x10~"" car*c'.

AH. OB0A0UKH CBEPXHOBEIX ((TyMaHHOCTe#t»)
B OITHYECKOM, B DAAMO-, PEHTTEHOBCKOM I
TaMMa-AHANa30HaX HAGAIOAAAN KOCMIUECKHE
obcepsatopun Yanapa, Xa66a i CiuTep.
OHH AOCTOBEPHO MOKa3aAH, YTO B 0GOAQU-
Kax ACHCTBHTEABHO TPOMCXOAHT YCKOpEHHE
SAEKTPOHOB U MPOTOHOB, COMPOBOXKAAEMOE
DEHTTeHOBCKAM H3AYHEHHEM.

HanoAHUTH MEK3BESAHOE IPOCTPAHCTBO
KOCMENECKIME AydaMy C H3MEDEHHOH yAeAb-
HO¥ smeprueii (-1 3B B cM) MOrAHM Gbl OKOAO
60 ocratkoB CeepxHOBEIX MOAOKe 2000 AeT, B
TO BpEMS KaK HX H3BECTHO MEHee ACCSTH, 3Ta
HeXBaTKa OOBSCHAETCS TeM, 9TO B MAOCKOCTH
TaAaKTHKH, TaM, TAC COCPEAOTOYCHET 3BE3ABI 1
CBepXHOBBIE B TOM IHCA®, OYEHb MHOTO TTBIAK,
KOTOpast He TIPOTIYCKAET CBET K HAOAIOAATEAI
Ha 3eMne. HaGAOACHNS B PEHTTEHOBCKOM 1
raMMa-H3AYUEHHAX, AT KOTODBIX TIBIABOIE
CAOH IIPO3PAYEH, IO3BOANA DACIIIDUTS CIIHCOK
HabAIOAGeMBIX «MOAOABIX» CBEPXHOBEIX 060~
Aoue. [T0CAGAHEli U3 TAKHX BHOBb OTKPHITEIX
oBoAoueK crara CeepxHoBas G1.9+0.3, HabAo-
AaeMasi C IOMOIIBH) PEHTTeHOBCKOTO TeAGCKONa
«Uanppa» naunHas ¢ sBaps 2008 roaa, OEHKH
pa3Mepa i CKOPOCTH PACIITHPEHHS e& OGOAOUKH
TIOKA3BIBAIOT, YTO OHA BCIEIXHYAA IPHMEPHO
140 AeT Ha3aa, HO He GHIAG BUAHA B ONITHYECKOM
AManasoHe 13-3a IOAHOIO IOTAOMIEHHS €8 CBeTa
TBIAEBBIM CAOEM [araKTHKH.

K AQHHEDM 0 CBEPXHOBHIX, B3PLIBAIONIUKCS B
Hame TaAaKTHKe MACUHEI [TyTh, AOGABASIOT-
CsT 3HAYUTEARHO GoAee GoraThie CTaTHCTHIeCKHe
AQHHEIE 0 CBEDXHOBEIX B ADYTHX FaAQKTHKAX.
TIPAMEIM MOATBEDKACHHEM HPHCYTCTBHS
YCKODEHHBIX POTOHOB ¥ SIACP CAYIKUT TaMMa-
H3AYWeHIe C BHICOKOH SHEpTHeH (hOTOHOB, B03-
HHUKAIOIINX B Pe3yABTaTe Pacniaad HeHTPAABHBIX
ITHOHOB — NIPOAYKTOB B3aHMOAEACTBHS MPO-
TOHOB (K SAEP) C BeIIECTROM HCTOUHHKA. Takue
(DOTOHEI CAMBIX BEICOKUX SHEPTHii HAGAIOAGIOT
C MOMOIIIBIO TEAECKOTIOB, PETHCTPHPYIONIHX
cBevenue Bapnrosa — UepeHKoBa, H3AyIaeMoe
BTOPHUHEIMK YacTHIAMH LIAA, CaMENH CO-
‘BepIIeHHEIH HHCTDYMEHT TaKoro TATA — yCTa-
HOBKa M3 IIECTH TeAGCKOTIOB, CO3AAHHAS TPH
cotpyarmtectse HESS B Havmoun, Tamva-na-
Ayuenue Kpaba GIAO H3MEPEHO TIePBEIM, H €T0
UHTEHCUBHOCTS CTAAA MEPOHi MHTEHCHBHOCTH
AMSLAPYTHX MICTOSHHIKOB.

TIOAy4eHHE pesyAbTaT He
TOABKO TIOATBEPIKAQCT HAAWIHE
MeXaHM3Ma YCKOPEeHHs Ipo-
T0HOB u Ae B CBEPXHOBOI,
HO 1 TIO3BOASIET TAKKe OIIeHHTH
CIIEKTD YCKOPEHHBIX 4aCTHI:
CHIeKTPEI (BTOPHIHBIX)» TaMMa-
KBAHTOB M (IIEPBUYHEIX) 1IPO-
TOHOB I AEp BeCEMa GAUIKH.
MarnuTroe nore 5 Kpa6e 1 ero
pasMep AOIYCKAIOT YCKOPeHHe
TIPOTOHOB AO SHEPTHi HOPsAKA
10% 9B. ClIeKTpEI yacTHI[ Koc-
MHYECKUX Ayueli B UCTOUHUKE i
B MeK3BE3AHOM CPEAe HeCKOAL-
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KO OTAMYAIOTCSH, TaK KaK BEPOSITHOCTh BEIXOAQ
YaCTHI U3 MCTOYHAKA 1 BPEMS JKUIHU YACTHI|
5 TAAQKTHKE 3aBUCST OT SHEPTHH M 3aPsiAa 1a-
crunpr. CpaBHEHHe SHEPTeTHIECKOTO CIeKTpa
11 COCTaBA KOCMUYECKHX AYCH, H3MEPEHHBIX Y
3eMAH, CO CIeKTPOM 1 COCTABOM B MCTOYHHKE
TO3BOAMAO IOHSTE, KaK AOATO TYTEIIECTBYIOT
SACTUI{BI CPEAY 3BE3A, SIACD AUTHH, GEPUAARS 1
60pa B KOCMUUECKIIX AydaX y 3eMAH OKa3aA0Ch
3HAUUTEABHO GOABIIe, YeM B MCTOIHMKE, — UX
AOTIOAHHTEABHOE KOAMYECTEO OABASETCH B Pe-
3yABTaTe B3AMMOAGHCTBH GOACE TSIREABIX SACP
C Me)XaBE3AHBIM ra3oM, IaMepHB 9Ty PasHOCTh,
BEIYHCAMAM KOAMYECTBO X TOTO BeIIECTBA, Gepe3
KOTOPOE TPOLIAN KOCMHHECKHE Ay4H, GAYKARA B
MEK3BE3AHOM Cpeae. B AACPHO (PH3HKE KOAL-
4ecTBo BelllecTBa, KOTOPOE BCTPEYAET YacTHId
Ha CBOM ITTH, H3MEDSIOT B I/CM?, ITO CBIAHO
CTeM, ITO A\ BEIHCACHHS YMEHBIICHUS IOTOKA.
YaCTHI] B CTOAKHOB@HWSX C SADAMH BEeCTBa
HAAO 3HATh TMCAO CTOAKHOBEHHEH YaCTHIE! C
SADaMH, EMEOUMMH Pa3HYIO TIOTIEPEHYIO K
HATIPABACHUIO YaCTHIE TAOIIAAL (CederHe),
BEIpasKasi KOAMYECTRO BEHIECTBA B STUX CAUHH-
1aX, AAS BCEX SAeP TOAYIaeTCs eAUHas IIKaAd
M3MepeHus.

DKCHEPHMEHTaALHO HaliACHHOE 3HaueHHe
X~ 5—101/CM? [103BOASIET OLEHHTE BPEMSI JKH3-
HE | KOCMHYECKHX AyUell B MeK3BE3AHOM Cpeae:
t~ X/pc, TAE € — CKOPOCTB YaCTHI, TPUMEPHO
paBHasi CKOPOCTH CBeTa, p ~10-%r/car’ — cpea-
S5 TAOTHOCTE MEK3BESAHOR cpeatr. OTCIOA
BpeMsi JKM3HH KOCMHYECKHX Aydeil — MOpsIAKa
10° AeT. DTO BpeMs HAMHOTO TIPEBEIIIACT BPEMS
POAGTa TaCTHITH, ABHTAIOMIEHCS CO CKOPOCTEIO
€TI0 TIPSIMOiA OT MCToHMKa A0 3emant (3104 AeT
AT CAMBIX AGAGKHX MCTOUHUKOB Ha HDOTHBO-
IOAOXKHOM OT Hac cTopone TarakTuxu). D10
03Ha¥aeT, 9TO YACTHIB ABWIKYTCS HE 110 MPsi-
MO, & HCTTHITHIBAIOT PaCCesHie. XaOTHYeCKHE
'MarHUTHEIE TIOASI TAAAKTHK C MHAYKIHei B~10-°
raycca (10~ Tecaa) ABEUKYT HX IO OKPYIKHOCTH
‘paauycom (rupopaasycom) R = E/3 x 10'B,tae R
B M, E— sHeprus sacTutp 5 3B, B— HHAYKIHS
MarHUTHOTO TIOAS B rayccax. TIpH yMepEHHEIX
sHeprusx dactun E < 10'7 5B, noayuesnbix
B yCKOpHTeAsX-CBePXHOBEIX, THPOPaAHYC
OKa3hBaeTCsi 3HAYMTEABHO MEHBIIe pasMepa
TanakraKn (310% ).

TIpUGAU3HTEABHO [0 TIPAMO IPHXOAHTE OT
WMCTOYHHKA GYAYT TOABKO JaCTHIIEI C JHEprueit
E> 10 5B. [To5TOMy HalIpaBACHHE COIARIONIHX
AN gacTur ¢ oHeprueii Meree 10" 5B He yKa-
3BIBAT Ha MX HCTOYHMK. B 970l 06AaCTH SHep-
THii OCTaBTCH TOABKO HAaGAIOARTH BTOPHUHEIE
U3AYUCHHUS, TeHEPUPYEMBIE B CAMHX HCTOHHKAX
POTOHAM U SADAMH KOCMHYECKHX Aydei. B

Kapma pacnonoscerus demexmopos oGcep-
samopuu ITvep Odxce 6 nposunyuu Mendoca,
Apeenmuna. Touxu — demexmopet. wacmuy, Je-
myipe demermopa (ryopecueryul amocgepnt
PacCnoONeNDL 6 NYHKMAZ, npedcmasnerHbLY
HageanUAMI & HENMbLX NPAMOY2ONbRUKAY. Bo-
e mblcau Gemekmopos HaACTuY, nOKpPsEaM.
naowads 8 metc. ku' ¢ pacemoanuen ey
OGemercmopasnu 1,5 . Temovipe demermopa dayo-
Ppecuenyuu «npocxampuenioms amnochepy Had
‘Mo ice n.10ujadbi0. Cmpoumensemeo yemaroswu
saxawiueaemes & 2008 200y.

«Haysan smaus» N 10,2008,

Jemexmop ryopecueniyuy. amiuocgepsi: wecms
‘menecionos npocuampusaiom ammocgepy 6 noze
sperus 0—30° no evicome Had 20pUsOHMOI U 6
none spenius 0—180° no asumymy.

b Nitu
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[image: image6.jpg]AOCTYTIHO# AAST HaBATOA@HHS OGAACTH SHEPTHE
TamMa-maysenns (E < 10 5B) AQHHEIe 0 Ha-
TIPABACHMH IIPHXOAA €T0 KBAHTOB YOCAUTEABHO
TIOKA3BIBAIOT, UTO KOCMHYECKHE AYIU H3AYIAIOT
OBBEKTEI, CKOHI[eHTPHPOBAHHEIE B IAOCKOCTH
Hamed [aAakTHKH, TaM JKe COCPeAOTOUEHO
M MEK3BE3AHOE BENIECTBO, C KOTOPBIM B3aH-
MOAEHCTBYIOT 9aCTHI[bI KOCMHYIECKHX Aydeit,
TeHepUpys BTOPMIHOE raMMa-U3AyIeHN e,

TIpeaACTaBACHUE O KOCMHUECKHX AYaX KAk
«MECTHOM» FaAAKTHYECKOM TBACHHH OKa3aA0Ch
BEpHO AUIIIb A YACTHI, YMEDEHHEIX SHEPriit
E < 10" 3B. OrpaHudeHHEe BO3MOKHOCTH
TaAQKTHKH KaK YCKOPATB, TAaK U YACPKMBATH
WACTHIIE C OCOGEHHO BEICOKO SHEPrHeit GEAK
YGEAUTEABHO IPOACMOHCTPHPOBAHEL B OMEITaX
110 H3MEPEHUIO SHEPTeTHYECKOTO CIIeKTpa KoC-
MUYECKHX Ay9ei.

B 1958 roay Teoprmit Bopucosuu Xpucruan-
ceH 1 TepMaH BUKTOPOBUY KyAUKOB OTKPHIAM
pe3Koe U3MEHEHUE BUAA SHEPTeTHIECKOro
CIIEKTDa KOCMIYECKIX Ay4eit TPY SHeprHH 1o-
psiaKa 310" 9B. TIpH SHEPTHSX MEHBIIE ITOTO
3HAUeHIS IKCTIePUMEHTaAbHEIE AHHEIE O CITeKTDe
4acTHI OGEIMHO TPEACTABASAK B «CTETICHHOM)»
BHAE TaK, YTO YMCAO YacTurl N C 3apaHHOM 3Hep-
rueit E CaMTanoch 0BpaTHO MPOTIOPIFIOHAABHEIM
OHepruy vacTHIH B cremerH y: N(E)=a/E
(v — Auc(epeHIaNB bl TOKA3ATEAD CTIEK-
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Kocmuuecrkuii demexmop TYC 6ydem nabao-
dams ITAJI ynompagsicoroli snepzuu. ¢ opoumpt
Bemnu.

Tpa). Ao sHeprun 3101 5B nokasateAsy = 2,7,
HO IIPU IEPEXOAE K GOABIIUM SHEPIHSM SHED-
TETHYECKHH CIEKTD UCIEITHIBACT CH3AOM»:
At oepruit E > 310' 9B y cranosmTes 3,15.
OT0 M3MeHeHHe CMIeKTPa eCTeCTBEHHO CBA3aTh
C MPHOAMIREHHEM SHOPIHH YCKODEHHEIX Wa-
CTHII K MAKCHMAABHO BO3MOXKHOMY 3HAUCHHUIO,
BHIYHCAGHHOMY AASL MEXaHM3Ma YCKODEHHS B
CBEpXHOBEX. B II0AB3Y TAKOTO 0GBACHEHHS
H3AOMA CIIEKTpa TOBOPUT U SAEDHHIA COCTaB
TIepBMYHBIX YaCTHI] B OGAACTH SHEprui 10—
107 5B. HauBoaee HapEKHbBIE CBEACHUS O HEM
ARIOT KOMIACKCHEIe yCTaHOBKH [IAA — «MTY»,
Tynkan, «Tuber», «Kackap. C HX IOMOIIBIO
TIOAYHAIOT He TOABKO CBEAGHHS 06 IHEprHE
TIePBIYHEIX SACD, HO 1 MADAMeTDEI, 3aBUCSIIMe
OT UX ATOMHEIX HOMEPOB, — CIIMPHHY» AMBHS,
COOTHOIIIEHHS! MEKAY KOAHYECTBEOM 3ASKTPOHOB
U MIOOHOB, MEXAY KOAMYECTBOM CaMBIX JHEp-
TUYHBIX HACKTDPOHOB U OBH{HM UX KOAMIECTEOM.
BCe 9TH AQHHBIE CBUACTEABCTBYIOT, HTO C POCTOM
'SHEpTUH ePBHYHEIX YaCTHI] OT AeBOH TPAHHIIE
CIIEKTDa AO €r0 H3A0Ma K SHEPIHH IOCAE H3AOMa
TPOHCXOAUT YBEAHUCHHE HX CPEAHEH MACCHL
Takoe M3MEHeHHEe COCTaBa YacTHIL IO MaccaMm
COTAACYETCH C MOAGABIO YCKOPEHHS 9acTHIj B
CBePXHOBEIX — OHO OTPAHWIEHO MaKCHMaAb-
HO# dHeprHeH, 3aBUCSTIIeH OT 3aPTAQ YACTHIIEL
AASi IPOTOHOB 9Ta MAKCHMAABHAS JHEPTHS
Topsiaka 310 5B 1 yBeAuunBaETCS MPONOPLH-
OHAABHO 3aPsIAY YCKOPSIEMOI! HaCTHIEL (SAPa),
Tak 4TO AAPA JKeAe3a IDPHEKTUBHO YCKOPAIOTCS
BIAOTB A0 ~10'7 3B. IHT@HCHBHOCTH IOTOKOB
WacTuI| ¢ SHeprHeli, IpeBHIMAKIIeH MaKCH-
MaAbHYIO, GBICTPO [TAAGET.

Ho perucrpanus yacTur emé GOABIIHX
suepruit (~3-10'° 5B) mokasaaa, 4TO CIIEKTP
KOCMUYECKHX Ayueli He TOABKO He 0GPBIBAeTCS,
HO BO3BPAIIAETCS K BUAY, HAGAIAGEMOMY AO
usromal

VaMeper s S9HEPreTHIecKoro CIeKTpa B 06-
AACTH (YABTPaBHICOKOi» SHepray (E > 10'° 3B)
OYeH TPYAHE H3-3a MaAOTO KOAWECTBa TaKHX
wacTu, AAS HAGAIOACHUS STHX PEAKUX COOBITHI
HEOGXOAMMO CO3AABATH CETh U3 ACTEKTOPOB
noToKa wactu] [ITAA U TOPOXKASHHBIX HMH B
aT™octhepe usryuenus BaBuAOBa — UepeHKO-
Ba U HOHU3ALMOHHOTO M3AYYEHUs (PAyOpec-
IenIuy aTMOCGEPE) Ha TAOLIAAU B COTHU K
AQXKE TEICSYM KBAADATHEIX KHAOMETDOB. AAst
TIOAOGHBIX GOABIIHX, KOMIACKCHBIX YCTAHOBOK
BHIGMPAIOT MECTA C 0T PAHHYEHHOH XO3SHCTBEH-
HOW ASATEABHOCTEIO, HO C BO3MOKHOCTEIO 06~
CIeduTs HaARKHYIO PaGOTY OrPOMHOTO THCAR
ACTEKTOPOB. TaKHe YCTAaHOBKY GhIAM IIOCTPOCHEI
CHAYaAA Ha NAOMIAASX B AGCSTKH KBAADATHELX
KuroMeTpoB (SIKyTck, Xasepa ITapk, AKeHo),
satem B corau (AGASA, Fly's Eye, HiRes), 1, Ha-
KOHII, Ceffuac CO3ARIOTCS YCTAHOBKH B THICSUH
KBaADATHBIX KHAOMETPOB (06CepBaTopHs ITsep

Brcnepumernmansioie darnvie 06 IHepzemuye-
CKOJM CneKmpe KOCHULECKUX Iyuell 6 WUPOKOM
Guanazone snepzuu nepeutnol acmuypl. Jas
KomnaxmHozo npedcmacaenus danuvix Oupde-
DOHUUQNRAS. URMEHCUHOCTLS MOMOKG. HACTILY,
e i v Y-
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Oske B AprenTusie, TeA€CKONHYECKas YCTAHOBKA
B mare FOta, CILIIA).

CAeAYIOIIM IIaroM B M3ydeHHH KOCMHUe-
CKHX Aydell yABTPaBBICOKO! SHePTHH CTAaHeT
passuTHe MeTopa permctpanmm LIAA mo
HaGAIOACHHIO (DAYOPECICHIHE aTMOChHEpPH
13 KOCMOCa, B KOOTIepAIHy C HECKOALKUMH
CTpaHaMy B POCCHI CO3AQBTCS TePRLIH KOCMH-
weckuit etexrop [IIAA, poext TYC. Emé opaus
TAKO# ACTEKTOP IIPEATIONAraeTCs YCTAHOBHTE Ha
MesRAYHaPOAHOI KocMuuecKoii cramun MKC
(mpoexTsr JEM-EUSO 1 KATIB3).

UTO MBI CETOAHS 3HAEM O KOCMUECKHX Aydax
YATPaBBICOKOI sHepruu? Ha HIpkHeM pucyrKe
TIPeACTAaBAH SHEPIeTHIECKIi CIIEKTP KOCMITIe-
CKuX Ayueii ¢ SHepruedi Bime 10% 5B, KOTOpEIA
TOAYYEH Ha yCTAHOBKAX TIOCAGAHETO TIOKOAS-
st (HiRes, o6cepsatopns IThep Oxe) BMecte
C ABHHEIMH 0 KOCMHYECKHX Ay4aX MEHBIIAX
SHePIHii, KOTODEIE, KaK GHIAO [TOKA3AHO BHIIIE,
npuHapexar Tanakruke Maeursii TTyTs. Bua-
HO, 4TO MpH 9Heprisx 310'—3-10" 5B nokasa-
TeAb AMQ(EPERIMAABHOTO IHEPTETHYECKOTO
CHeKTpa yMeHBIIUACA A0 SHaueHns 2,7—2,8,
HMEHHO TaKOTO, KOTOPEI HABAIOAACTCH AAS
TAAQKTHYECKHX KOCMUYECKHX AyHel, KOTAR
SHePrHH YaCTHI] FOPa3A0 MEHDIIE IPEACABHO
BOIMOHEIX A TAAAKTHUCCKIX YCKOPUTEACH.
He CAY)KUT AU 3TO YKA3QHHEM Ha TO, YTO TPH
YALTPaBEICOKUX SHEPTHAX OCHOBHOY TIOTOK da-
CTHII CO3ARIOT YCKOPHTEA BHETaAGKTHHECKOrO
TIPOCXOXAEHHA C MAKCUMAABHO OHepruei
3HAUUTEABHO GOABIE TaAaKTHIEeCKoH? KoM
B CIIeKTpe raraKTHIeCKHX KOCMUTeCKIX Ayei
II0KA3HIBAET, 4TO BKAGA BHETAAGKTHIECKHX KOC-
MHFECKHX Ay4eif PESKO MeHSETCH ITpH TTePEXOAL
OT 0BARCTH yMepeHHEX sHepruit 101—10% 3B,
TAe OH pUMEPHO B 30 Pa3 MEHELIE BKAGAQ TAAGK-
THYECKUX (CIeKTD, 0503HAUSHHBI Ha PHCYHKe
TYHKTHPOM), K OGAGCTH YABTABBICOKHX 3HEp-
THi, TAG OH CTAHOBHTCS AOMUHUDYIOIIHM.

B mocaepHue AecATHAETHS HAKOMAEHB
MHOTOYHCACHHBIE ACTPOHOMUUECKHUE AGHHEIE
0 BHETaAaKTHYECKUX OGBEKTaX, CIOCOGHBIX
VCKODSTH 3apSKEHHEIE YACTUIBL AO SHEPTHIA
Topasao Goabure 10% 3B, OYEBHAHEIM IPH-
3HAKOM TOTO, UTO OGLEKT Pasmepom D MOKeT
YCKODSTE YaCTHIEL AG 2HeprHH E, CAYKHT Ha-
AuuMe Ha BCEM NOTSUKEHHMH 3TOTO OGHEKTA
MarHUTHOTO HOAS B Takoro, ¥To rpopaamyc
wacTuner Menbme D. K TaKUM HCTOYHHKAM-
KaHAMAATaM OTHOCSTCS PaAMOTAAAKTHKH (HC-
ITyCKAIOIIUe CHABHEIE DAAHOUSAYIEHHS); FAPa
aAKTHBHBEIX TaAdKTHK, COAepKaulue 4€pHule
ABIPBI; CTAAKMBAIONIMECS TarakTHKH. Bee oHm
COAEPIKAT CTpyH rasa (IAA3MEL), ABHKYLIHECS
C OrPOMHEIMH CKODOCTSIMH, MPUOAMIKAIONIH-
MHCA K CKOPOCTH CBeTa. TaKiie CTpy¥ HrpaioT
POAL YAADHEIX BOAH, HEOBXOMMMBIX AAS PAGOTEL
yexopiTeas. UTOBEL OLIeHHTS X BKAGA B HABAIO-

DHepaemuneciiLe CneRmpyL 2ANMAKSAHOE, U3~
epennvie na yemanosre HESS: mpeyzonshuru
—om uemounuxa M87, xpymru — om Kpata.
ITomor 2amma-Keanmos ¢ nopozosot: snepzuei
1 T5B pasen (2,26 + 0,08)x10-" cm2 .

AQEMYI0 HHTEHCHBHOCTS KOCMHUECKIX AyHei,
HY)KHO yUeCTh ACIpEACACHHE HCTOYHMKOB
110 PACCTONHHMAM OT 3eMAH H II0TEPH JHEprHI
YACTUI, B MEKIAAAKTHIECKOM MPOCTPAHCTBE.
A0 OTKPBITHSL (POHOBOTO KOCMIHECKOTO PAAHIO-
UBAYUEHNS MEKTAAGKTHUECKOE IPOCTPAHCTEO
Ka3aA0CH CITYCTBIMY U TIPO3PATHBIM He TOABKO
AAL OACKTPOMATHHTHOLO H3AYYCHHS, HO M AMST
YacTUI yABTPaBHICOKO SHEprHH. [IAOTHOCTS
ra3a B MEKIAAAKTAYECKOM NPOCTPAHCTBE, TI0
ACTPOHOMWUECKWM ABHHEIM, HICTOABKO MaAa
(107% /), 4TO ADKE Ha OrPOMHEIX PACCTOSI-
HUSIX B COTH MMAAAPAOB CBETOBHIX A (10%
M) YACTHUB HE BCTPEYAlOT AP ATOMOB Tasa.
OAHAKO, KOTAR OKA3aA0CE, 4TO BeeneHHas Ha-
HOAHEHA MAAO SHEPIHIHEINMI (OTOHAMI (IDH-
MepHo 500 hoToHOB/C’ ¢ meprueii E, ~10-
5B), OCTABIIMMICA TIOCAE BOABIIOTO B3pHIE,
CTAAO SICHO, 4TO TIPOTOHBI H SIAA C JHepriel Gonb-
e E~5-10" 3B, ipepena I peliena — Sarjenuna
— KysshuHa (T3K), AOUKHEI B3aIMOACHCTEOBATE
€ (bOTOHAMM 1 Ha IIYTH GOACE ACCATKOB MIAHO-
HOB CBETOBBIX ACT TEpATH GOABILIYIO YaCT5 CBORH
Heprum. TakiM 00pA30M, HOAABASIOIIAs TaCTh
BceneHHO, HaXOATILASICS Ha PACCTOSHILIX Goree
107 CBETOBBIX ACT OT HAC, OKA3AAAC HEAOCTYTIHOM

log (dN/dE, ci2c "ToB™
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9B. TTochepHMe IKCIIePUMEHTAABHEIE AAHHBIE
0 CIeKTpe KOCMMYeCKUX Aydeil yAHTPaBEICO-
Koii sHepruy (ycTanoska HiRes, obceppatopust
TTsep OJKe) MOATBEPIKAIOT CYIIECTBOBAHME
3TOTO 3HEPreTHYecKOro MpeAera AAS YaCTHIL,
HaBAIOAGEMBIX € 3eMAH.

'KaK BHAHO, U3yHaTh TPOUCKXOKACHHE KOCMH-
YECKUX Aydeil YAETDaBEICOKOH SHEPIUH YPE3BLL-
YalHO TPYAHO: OCHOBHAS YACTh BO3MOJKHBIX HC-
TOUHHKOB KOCMUECKHX Ay4efi CaMEIX BEICOKUX
sHeprui (Buite npeaera I3K) HAXOATCH CTOAD
AQAEKO, UTO YACTHIIE Ha ITyTH K 3eMA TepsIoT
IPHOBPETEHHYIO B HCTOUHMKE SHEPTHIO. A IDH
oHeprusx MeHbme npeaera 3K oTkroHeHHe
YACTHI, MarHUTHEIM HOAeM [AAAKTHKH emd
BEAVIKO, 1 HaNpaBACHHE IPUXOAA JaCTHLL BDSIA
A¥ CMOJKeT YKa3aTh HOAOKeHHE HCTOYHHKA Ha
HebecHoi cepe.

B MOUMCKe HCTOYHUKOB KOCMIYECKHX AyYe
YALTDABHICOKOH SHEPIUH UCTIOAB3YIOT AHAAK3
KOPPeATiIiH SKCIePHMEHTAABHO H3MEpeHHOTO
HAaNpaB\eHNs PEXOA] YaCTHI] C AOCTATOTHO BEI-
COKMMHM HEPTHSIMH — TaKHMH, 9TO TOAS [arak-
TUKH HECHABHO OTKAOHSIOT YaCTHIIEL OT HalpaB-
ACHUST HA UCTOYHHUK, YCTAHOBKM TIPEABIAYLLIETO
OKOAGHHS! TIOKA HE ABAT YOEAUTEABHEIX AQHHELX.
0 KOPDEASIIUM HANDABACHIs PUXOAA HACTHI|
C KOODAMHATAMU KAKOTO-AUGO CTICIUAABHO BhI-
AGAGHHOTO KAACCA aCTPO(DH3HUECKIX 0GEEKTOB,
Tlocheate AarmbTe obcepraTopun [Thep Oxe
MOJKHO PacCMaTPUBATE KaK HAACHKAY Ha IoAyde-
HHe B GAIDRaIIIHe TOAI AQHHBIX O DOAH HCTOUHH-
KoBTHIa AGN B CO3AAHYH HHTEHCUEHEIX IOTOKOB
wacrur c sueprueit mopsiAka peaeaa 3K,

Unrepecio, wto Ha ycranoske AGASA Gein
TIOAYYeHB! yKa3aHusA Ha CyIIECTBOBAHUE (ITy-
CTEIX» HATIDABACHMUEH (TAKHX, TAC HOT HUKAKHX
M3BECTHEIX UCTOUHUKOB), 110 KOTOPHIM 38 BPEMst
HaOATOACHNS IIPHXOAAT ABE F AGJKe TPH UaCTHIIEL,
3To BHIZBAAO GOABIION HHTEpEC y (DHIUKOB,
3AHMMAIOLINXCS KOCMOAOTHE} — HAYKO# O IIpO-
MCXOKASHHH U Pa3BUTHH BceaeHHOH, Hepas-
DPHIBHO CBA3aHHOJ! C (DM3UKOM 5A€MEHTAPHEIX
acTyIL, OKa3EIBAETCH, UTO B HEKOTOPBIX MOAGASTX
CTPYKTYpEI MHKDOMHDA H Da3BUTHS BCeAGHHOI
(Teopuit BOABIIOTO B3PEIBa) IPEACKA3AHO COXPa-
HeHHe B COBDEMeHHO# BCeAeHHOI CBepXMacCHB-
HEIX OACMEHTAPHBIX JaCTHI] C MacCoi TIOPSAKa
108%—10% 3B, U3 KOTOPHIX AOAJKHO COCTOATH
BEIECTBO Ha caMOlf paHHed CTaAHU BOABIIOTO
Bapsisa. VX pacpeaerenue Bo BeeneHHON He
OYeHB SICHO; OHM MOTYT GBITH AMGO PABHOMEPHO
PacTIpeAGACHE B IPOCTPAHCTBE, AHGO «ITpH-
TAHYTH» K MaCCHBHEIM 0GAQCTSIM BeeAeHHOT,
TAaBHAs MX OCOBGEHHOCTE B TOM, 9TO STV YaCTHIIB!
HECTABUABHEI U MOTYT DACHAAATHCS HA GOACE
ABTKEe, B TOM UHCAE Ha CTAaGHABHEIE DOTOHEL
(OTOHEL U HEHTPHHO, KOTOPEIE IPUOBPETAIOT
OTPOMHEIC KMHETHYCCKHE SHEPrHu — GoAee
10% 5B, MecTa, TA@ COXPaHMANCE TAKHE TaCTHTIED
(romonoTHIecKue AecheKTE BeeneHHO), MOTYT
OKa3aThCS HCTOVHHKAMY TIPOTOHOB, (QOTOHOB
AW HEHTPHHO YABTPABEICOKOH SHEPIHH.

Kak 1 B CAyHae rarQKTHIECKHX HCTOUHMKOR,
CyIECTBOBaHUe BHETAAGKTHIECKUX YCKODHTE-
el KOCMUYECKUX Ayueli yABTPABLICOKOH SHEp-
UM HOATBEPIKAGIOT AGHHEIE AETEKTOPOB raMMa-

H3AYYEHUs, HANPHMED TEACCKOTH YCTAHOBKH
HESS, HanpaeAeHHEIe Ha lepedrcAeHHEIe B
BHETaAQKTHYECKHe 0OBEKTH — KaHAWAATE B
"HCTOYHHKY KOCMUYECKHX AyTei.

CpeAH HIIX CAMEIMH ITepCTIeKTHBHEIMA OKaga-
AUCE A aKTUEHEIX TaAaKTHK (AGN) co cTpys-
¥ rasa. OAVIH U3 HAUGOAEE XOPOLLIO H3YIEHHEIX
na yeraroske HESS 0G1eKT0E — raAakTHKa M87
B CO3BE3AMK \eBa, Ha PACCTOTHA 50 MIAATIOHOB
CBeTOBHIX AeT OT Hameit lanaxTir. B eé nenTpe
"HAXOAWTC SEPHAS ABIPA, KOTODAs OGeCTIenBaeT
SHeprHeli NPOecCH BOA3M Hed H, BYacTHOCTH,
THTAHTCKYIO CTPYIO TAA3MBI, IPHHAAEKAIIETH
3T0l TarAKTHKE. YCKODEHHe KOCMHUECKHX AY-
“teit B MB7 IPSIMO MOATBEPIKARIOT HAOAIOACHHS
@ TaMMa-H3AYIeHNs, SHEPIeTHIECKHH CIIeKTD
doTonos xotoporo c sueprueit 1—10 TaB
(10">—10' 5B), HAGAIOAQEMEIT Ha yCTAHOBKe
HESS, npeaCTaBAeH Ha CTp. 7, TPadhiK BHA3Y.
HabAI0AAeMAs HHTEHCHBHOCTE TaMMa-M3AY-
werns or M87 coCTaBAsieT IpUMepHO 3% OT
unrencussocTd KpaGa. C yI8ToM pasHumE 5
PDACCTOSIHIY AO 3THX 0GBEKTOB (5000 pas) ato
OsHawaer, 9TO cBETHMOCTh M87 mpeBEIaeT
crernvocTE Kpata B 25 MIAOHOB pa:

MopeA YCKOPeHHA JaCTHI, CO3AIHHEIE AT
3T0T0 05BEKTA, [TOKA3EIBAIOT, IO HHTEHCHBHOCTE
YaCTHII, YCKOPAEMBIX B M87, MOXKeT GHITh TaK
'BeATKa, T AQKe Ha PACCTOSTHIN 50 MEAHOHOB
CHETOBLIX AT BKABA STOTO HCTOUHHKA CMOJKET
0BeCIIe TS HaGAIOAACMYIO HHTEHCHBHOCTE KOC-
MHYECKIX Ayeif ¢ oreprieii siite 10 9B

Ho BOT 3arapKa: B COBPEMEHHBIX AGHHBIX O
LIAA Ito HANIPABAGHHIO Ha STOT HICTOYHHK HET
13GBITKA YACTHI C SEepriefi TopAaKa 10'99B. A
He NIPOSIBATCS Al 3TOT HCTOYHFK B Pe3yABTaTax
BYAYLMX KOCMHUECKHX 3KCTI@PUMEHTOR, DU
TAaKUX SHEPIHSX, KOTAA AAABHHE HCTOYHHKU
YIKe He AAIOT BKAGAQA B HAGAIOAQEMETe COGHITIA?
CHTylHst C M3A0MOM B SHEDTETHYECKOM CIIeK-
Tpe MOJeT IOBTOPHTECS elé as, HanpuMep
Tipy sHepruu 2:10%. Ho Ha 3TOT pa3 HCTOYHHK
AOAKEH GHITE BIACH B H3MEPeHNAX HallpaBAe-
HUS TPAeKTOPHH NIePEMYHOI YACTHIEL, TAK Kak
sHepruu > 210 3B HACTOABKO BEAMKH, 4TO
YACTHIEL He AOAJKHEI OTKAOHATECS B TAAQKTH-
eCKHX MaTHHUTHETX IOATX.

Kak BHAHM, IOCAE CTOACTHeH WCTOPHI
M3YYEHHS KOCMIHECKAX Ay et MEl CHOBA JKASM
HOBBIX OTKPEITHIL, Ha 3TOT Pa3 KOCMITIECKOTo
M3AYYEHUS YABTPABEICOKOM SHEPIUH, TPUPOAR
KOTOPOTO TTOKA HEM3BECTHA, HO MOXKET HTPaTh
BaKHYIO POA B YCTPOHCTEE BeeAeHHO!
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