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Hillas’ argument on the maximum attainable energy

(also by Makishima, 1999) EFmax = Ze ﬁ B

5 (from Nagano and Watson, 2000)
I super—strongly - th .
*~ magnetized neutron star Emax: the maximum

energy attainable through
1 L 1 1 .
Tpc 1 kpc 1 Mpc 1 Gpe the acceleration process
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B: magnetic field strength
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Gamma ray burst: internal shock model

hypernova?

neutron star
merger?

Ultra-relativistic jet y~100

Inner rel
engine

many blobs: 4 &y~
BT .

Internal shocks

B~104G, 10>~ 10 cm

(figure by Piran)
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External shocks

afterglow ~10'®cm

internal collision = relativistic shock formation

JetME B R TI0BeVETHINET NI, Lorentz boostlZ&Y
A RAIZ102%eVOUHECREL THIRT B155



2004 WIESS EEEEHEFICTHFSIEBMEFINE HEOBRK
(4) 1990 FERF L ~|E ()

AR ER IO DIERAEL TREERDEIRE R DB
O;iE A& (injection problem) ELIZEFIGFLEDRE

OIEHER RIEAMNENMGES DEE RIEEGFICHIGIERED
AJRETE) EHEIMRAL F I RILT—RARIMILDRTE

OmHEMLGTHF—EHEREEERICINA., b —D42 1858
HEDFLWMEEERDEFEEMNFER SN, LML, HH
FEIEEFHLLVEREDHEGMEERE (IR THS,

R 151508 «— FEOHEET

/ AxyT
JER LR R
More about H—2 4 iR




2004F YEFE BEEEHEBRIRKICETHIEERMMFINEHEDRK

final remark:

M AE ZEF 2R (I fast shock, slow shock®D ZFEFEA &HHHY.
ZTlEH oL 5 ast shockZH < BHEEREIZfN 7=, slow shock(X Bl
DT SAIYMBEIZE T HEARNT—ITHHAEK)aRyay
BIEEEELTHELONERNZTLDTH S,

F=f-. MHDEEZRBFDEEICEHHSHEHD EL T, intermediate
shockDFEEZOHCHRIADERIZODVTHMNTEMNZ(TNIED
LIEWNZA5, CNIERERESEZ B -SLELED EL Teffrey-
TaniuchiDHFE ETIZBENTE=LDTHAIN. ATHFELEAZ
FUZENGLLILMIIMNFE R IN KELEREESEL-, £5H
[ZEENTWNAD, B adEZAEIZLYRBHEHEOTIT RN
bNEHEDERMNEETHLHEEHNS(Hada, 1994),



