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“I'padueHmHas 3hupoduHamMukKa” — ¢pusuka agpupa GED-23

AuHamuka “3nekmpo-MazHUMHLIX” npoyeccoe — pazsumue 3ghupoduHaMuKuU

“3nekmpo-MazHumHas eosiHa” Kak npoodosibHasi (He yOapHasi)3¢hupHasi 80JIHa.

MameHeHwe 3th1PHOro AaBreHIst Ha MOBEPXHOCTY “OM” Aunorst Bbi3blBAET NPOAOLHOE PacnpocTpaHeHne
nepeMeHHOro a1pPHOro AaBNeHUs No NeeBAocdepe BHe Tak HasblBaeMow "BnvmkHe 30HbI", B KOTOPOA Ha-
[10 Y4NTbIBaTH MHTErpasnbHoe BO3ENCTBIE SEMEHTapHbIX YacTel aHTEHHbI BIIMKHEN 30HbI" B TOUKE 13Me-
PEeHVsi, @ BHE ee MOXHO paccmaTpuBaTh Kak TOMEYHbI OB bEKT, COOTBETCTBYLLMM “AanbHel 30He".

DPOHT pacnpocTpaHeHus “SkBUMOTEHLIMaNbHOM NOBEPXHOCTU” NepeMeHHOr0 3MPHOro AaBneHns Ha
yaaneHum ot “OM" usnyyarens npefcTasnser cobor crnerka feopmMmpoBaHHyo ccepy ¢ BAaBIEHHbIMU
noncamu, NOXoXyH Ha ‘abroko”, 6onee NnpaBuibHO PPOHT NPeLCcTaBnAeT coboi NCEBLOTOPOUAANBHYIO
3KBUMOTEHLMABHYIO MOBEPXHOCTb FPafMEHTOB AOMPHOTO AaBMeHIs

T PAAMEHT NEPEMEHHOTO SCHMPHOTO AABIIEHNS B TOUKE NPOCTPAHCTBA, YAANEHHOTO OT UCTOYHNKA — FeHepa-
Topa “OM" BofHbI, AEACTBYET B pafuaribHOM HanpaBneHUr, UMEET 3HaKkonepeMEHHbIN XapaKkTep, CUHXPOH-
HbIW C UCTOYHUKOM U3NYYEHIUS KaKk Ans HECYLLYel YacToTbl, Tak v A MOAYIMPYIOLLEro curara
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PacnipocTpaneriie NPOZOBHOI (T.1. “>ICKTPOMATHITHOI BOTHE") S KaK NEPEMEHTOrD FPAICHTA
HHPHOTO AABIEHIS B NPOZOABHOM HATIDABISHIH OT HCTONHIK B HUPHOM npocTpancTae. Criesa Bt
(DPOHT PACTIPOCTpAHEHIIS POZIOTBHOI BOTHbI 3 HECKOTBKO NIEPHOIOR KoneGanii Hatysatens.
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1.3  Hzmepumenu I'paduenmos Idupnozo /lagnenus
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2. Topoudanvro-korvyesoe s¢puproe obpazosarnue co Cnurnom-Lcemom.
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2.1 Qounounsiii Ipupnsiii Topoud Bpawienus
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AcmpoHomMuYecKue siefleHusi U 2pasumayusi — peakyusi
Mamepuu Ha euxpeeoe U ycKopeHHoe deLxeHuUe 3¢upa

SdrpHEIA BUXPE — YHUBepcanbHEIM MeXxaH1U3M KocMoca

| GED-02

Leuxenue aghupHbIx momokoe nod delicmeueM 2padueHmos 3¢(hupHo20 daaneHus.

— B paguansHOM HanpasneHn — BHyTpH NWHERHas 3aBrcumocTb - VEP o wR 1 BAOMNb CTEHOK
ynnoTHeHHoro acupa VEw: (CTBOTOBOM CvpanksHbid OCTOB BHYTPY 3hMPHOTO BUXPS),

— W CHapyxw - 0bpaTHo nponopl MoHanbHas sasucumocTs (VEC « 1/R);

— cnpaBa TopHaAo — Npoobpas acTi (NorosuHa) AUPHOrO KOCMUYECKOTO BUXPS.
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Kpyrosaa
CKOpOCTL
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BHYTpeHHMI
@ =130m,
TonwmHa
CTeHKM = 3m.

YcKopeHHoe
AsueHue
3¢mpa
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2.2 Cosoennwtit Ipupnwiii Topouo Bpawienusn
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BBryTpennmi
Creon 3cupHoro
FanakTuyeckoro

- l TpaHuLb!

8000x8000 a.e.
PaBMTaLMOHH,

MeHbLIE KpYXKa
Ha cTpenke

o
160 light-years

—

Buxps “MW"
UenTpanshan Oce. - “Crteona Buxps”
Crsona JdpupHore ranaktukn “MW”
Fanakmuueckoro — s
Monein L NM‘?‘ | 75 e “Teepporo Tena”
creon (e ) ULS v =400 nk
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v, KM/l‘ —_— HL co 3enennim 0603HANEHBI rPAMMLLI CKOPOCTEN 38031,
ARPO M
L === (0, Ha PYKaBA rANAKTMKH, B NPDLECCE AGTRHCRALNI
IHOPrETHKM IGUPHOTO FANAKTHHE CKOTO BYXPA o @
o JIy4. CKOP., COOCTB. IBHIK. ugd:reml v o +
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L . / o Bl °
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2501 “Taepgoro Tena" - o e °

VepxwR | o +
R= 0.2 knk.

200

panuua Mpasutaunn
“Banpxa” (“Bapa”) R }
- R2.75 knk. e
A a A
150 Y IS TN S, NS T S "
4 6 8 10 12 14 r knk

8,5 knk; [1186]

apropamu: [470] — ensomman toacras annns, no ganneint HI, CO, Re
mrpuxosas mnnst, CO, Ha, Re
1 COBCTBEHHBIM
SIHEMS, U e
KHHEMATHHCCKHM TlapaMe

C W kn; [214)
1k [49]
M cucrempr OB-accommaumii, Re = 7,1 kn; [968]
21 em), O (HI), + (CO), Ro = 8,2kuk; [420] — ckopoers epamenns no HI (), st obaac
HII (o), Ro = 8,5kmi; [300] — cKOPOCTH BpaIenus:, MOMyMeHHAS W3 AHAMN3A KIHEM
naanerapubix Tymannocreii n AGB-apean (A), Re = T.9knk

Kpusbie spamenysi Canakrikn (pucynok w3 paborst [260]), nosydennbie pasbisi
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CIJIOIINAA TONKasH
WITPUX-NMYHKTHPHAS JIMHAA, 110
o (no smmnn

MK

$a "$O% <ULS(4 WY . "$$  .%E&O1 1:"8

488 % -$ & M ; " g +EE% S (-%eS( "y
%# $5%&P% 6*$" , FDF / H

http://www.course-as.ru/AEM_GE/AEM_GED.html#Astro-T

9$( + "H'$S



XapakTtepuctuku IpupHoii Cpeasl BOIM3H 3eMJIM NPUHIHIHAIBHO
orin4yHbI 0T CTangapTHoilt Moaean
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VYckopenue, a¢pupHoe

JIaBJICHHE, U TPaJIHEHT

TpaHuya noeepxHocmu Grad P BHpHOT HARTEHHA S
3emnu R, = 6.3*10°m 2(PHPHOTD JIASIIC
180 obmacty 3emiH.

[Haenenue spupa Pe= --1/R+C

(Mo Y — wkana cunbHo pactanyTa)

Jlnst HarnsAHOCTH TpaduKu
MOKA3aHbI HE B OIMHAKOBBIX
maciirabax:

~— || rpaduk Jasnenus Dpupa

i TT® P10 ocn Y 3HAUMTENLHO
L CHJIBHO PacTsSHYT 1O

1o OTHOILIEHHMIO K TpauKy
100 rpajimenTa 3pupHOro

JIaBJICHHSA.
80 \ paduexm agpupHo20
daenenus Grad Pg o« 1/R’, - rpaduk I paduenma depup-
N\ Hyneeoe 3HaveHue noeo Jlasnenus Grad Pg

] e T S N — > no ocu R cosnanaer ¢
rpadHKOM yCKOPEHHs 110
ocu R, ano Y cmemeno

30 YckopeHue ceo600Ho20
i L HYJIEBOE TOJIOXKEHHUE, 10
20 Racepun-y onm ey OTHOWIEHHIO K rpaduKy
R (o uemmpn) ke
"
;

JaBJieHnst Hpupa, CHIbHO
PAaCTAHYT.
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OdhnpoarHAMHYeCKERA CYLWHOCTb
NpoToxa ¥ HaliTpoxa

Moaenesxoe 3upoavHAMHYECKOE Npen-
ctagnexuve Mpotora B BAne Topouda Bpa-
U{EHUH, AMBILErD CPEBHUMLIE MOpoU-
dankHOE W KONhLEROE &PANEHUE C MOLY
HbIM NPOACALHLIM BEIGPOCOM M EpaLiEnn-
eM 3hMpa EHYTPW CTBONa Kak “TBEpACIO
Tena = T.H. "Cnad-[dxer (puc. ceepxy).

MogeneHoe npeacTasnedvwe Hedtpoda B
Buae Topouda Bpay ! mero u
NPeUMYLIEHCTEEHHO MOopoudankHoe epa-
L{EHUE € NPAKTUYeCKU HYNeEkIM KONkLe-
EbIM BPALWEHAWMEM, C NPOOONbHEIM BI:!GPD-
com athvpa BHYTPW cTEONA Crnura-fxema,

[T YUECTRE F am ero
KaK “TEeEpaoro Tena” € DAHOBLEMEHHKIM
¥ HEIM AW pHOrO No-
TOKa (PUC. CHW3Y).

I HeirTpoN, powANBWHEE KAK HEYCTORYMBBIA Bpa-

Mcs DEBEKT, Tof 14 3GUPHLIR
NoToK KOTOPOre npoaonwaeT ceba 3akpy4mBaTs
W CHMMaTE, NpERpaLY -V W Mpo-

TOH, € BEIDPOGOM N3NMWHEA 3UPHOR MECCh — B
thHPHEIA  "INEKTPOH” W OCTATOK, PacCoMEAlO-

WMACA HislMW 3HPHBIMA I
$ Obcmpen [Ipomonos snexmponamu va Cmenghopockom yckopumene SLAC, b mn o pgd
rs t upagp ups t p ,i https:/doi.org/10.1038/s41586-018-0060-z
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IpathK NpocTPaHCTBEHHOTo pacnpepeneHua
AaBneHns Ha nosepxHocTW MpoToHa oT ocn K | *
nepudepun COOTBETCTBYET pacnpepeneHnio
noTokoB acmpa Ha W cTopoHe, | -
Ha Topue ero Top HOTO Tena Bf
W Ha ero nepucpepuu. NpoBan rpadmka Ao Mu-
HUManLHOro 3Ha4eHWA BAONbL OCA CHUMMeET-
PHUM COOTBETCTBYET 0BNAcTH BCACLIBAHWA TO- :
pouaa, 4To He MOXET GbiTb OGLACHEHO B[
H

rpadwmk pacnpepenenna
Aasnenun 8 MpotoHe
|
MpucoeavHeHHbIe 3PUpPHBIE BUXPU

nepeoro nopagka (pasmep NpoToHa) u
v ror (avom Bonopona)

Puc.11. COOTBETCTBHE SGMPHBIX NOTOKOB BHYTPM MpoToHa
B COOTBETCTEWH MX SKCNEPMMEHTY NO 0GCTPENY 3NEKTPO-
HamM NPOTOHOB Ha CTeHdOPACKOM ycKopuTene SLAC .

( The pressure distribution inside the proton.

V.D. Burkert, L. Elouadrhiri & F. X. Girod )

CTaHgapTHOW Mofenu AneKTPoAUHAMMKM.
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Dopma ahupHbIx NoToxos MpoToHa, Gonee cOOTBETCTRBYHWAR ero JduponuHamuyeckor Mogenn, Gnuika
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FOCTE M YMEHLIWEHHOE KonbueBoe
EPALUCHHE, KOTOPLIE CRTANMIYIOT TO
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THEpHOO Tena (ZHanor mexaduima
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atmocdepHoro TopHano).

MAMU € HEKOMOPEIM analieHleM
kax “Teepdozo Tena" & gude anixo-
drawezo wapymy Ciouna-Orerna.
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Kasurannonnsie Ilponeccel, 3¢pupornnamuyeckne n3MepeHus 1
Tpancmyranus SAnep
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Energy [keV)

e

C 0 Mg Al S K Fe Cu
d inner pipe 132 37.83 39.06 1.54 3.56 10.37 0.29 3.80 3.15
dinner pipe 133 3181 6.31 6138
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