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" SCIENCES the spectroscopic evidence alone, the system is similar to, but
on the short period fringe of, other spectroscopic binaries
containing blue supergiants®. In nearly all these systems—
and especially the short period ones—the supergiant shows
emission lines; emission lines are not seen in our spectra of
HD 226868 (we have not examined Ha). We do not see a
second spectrum or even variations in the widths of the absorp-
tion lines, and would not if the companion were a normal
BOV or BSI star, or fainter.
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- tube o 9. Fig. 1 The radial velocity of HD 226368 plotted against phase
73 \Y | A tobe " 73 Amm 0304 in 4 5.60 day period. Zero phase is defined to occur at Julian
=] Z . B anic 6 Q;m L] Day 2441163.597. @, Measurements on photographic spectra
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A blue supergiant rotating synchronously in a binary system

OtEFt




KD A DO FMZIE, KIBEEED 1005 1E
NDEBEEZELO2EXITSvIHR—ILDH 5,

—
10 ﬁ-:;ht days

KD JIERAT D Hls
1ZHBTF5vIHR—
IWDEDYEFEHSD
b

ESO

o NIBESEX-11D XSG T TV IHR—ILILER
A RO TEERODMN>TLNVS,

o SRADFINZHEREGETIVIHR—ILEH S,

=759 R—IILDFEBRIEEENZL,

« HEXMEERORREELT: -
- ISR ILIFEDESITLTEFENDZDH ?

— IoVOR— LA EFNDE. EDFSBHREMN
EHDM?

= AUTBIN—ACDHAENFDOEUMIL S,

2011/1/8



2011/1/8

AKX TRI=-KXE RIVBRTRIE=XE




2011/1/8

FHREMOFER~K (BhuR)

ElGRElF? BE30AFOX—NLT:ED,
ER(BiR) ClR (His) OtSR

TVXALERT &
BRICE>THED
HOEHFRSEDS

AV b T Z A

'&.hE5 - BHIRORBRENES

FRBRMOFER~K (BHLR)

BE Y/o0K KR AIHRE LR OXE O OHUIR
102 101 10> 5x107 108% 1010 1012
ER(m)

About the size of...
ﬁf w8 & @
E)L AR NF EVDE RESY HF JE

RURBZRIEELTE. RENESE.
RIEBOEKRNRAZSINKRNRLGS.




E20% (BHMERFE) OB

ADhDMoHEShST Ty b

e T
. ¥ "*‘ . W o

. so B P
- ® & 4 3 10003 4

Optical
VLA -6cm

% M87 (5000 5 4F)

Cygnus A (700 BH5)

2011/1/8



2011/1/8

Vrz—Y—holtchdrzv
3C 273 ; Hubble Space Telescope

FHIZIEZE-ET I
BRAEBRZEHLH S

10



2011/1/8

HoTHENAN—X FOFKB
FENGEAMD

19674 Vela 2T 5 LIF
(BB 7> BOA% REREE 1L &%)

EEREBNAITHhhTULELD
BRI 5EmMTE

L T R T

1

HWERDS D B2 TL
BHURBERR.

AT EFR)

TIORBN—AMOEHEZEBE FADEILOMIEE

XekmizHI+5
VES: S&wA

AU DBEBREIHUTBDOAY )

0 10

5
e ] (R0

11



2011/1/8

TBICTEOFSTHRASATNS
WD, ECHBESIDABELY,

2704 BATSE Gamma-Ray Bursts

HUTERIN—R &, Bk D S E DL
RENT=IEZFTTECLADMN ?

DHDOH TN —ZAMRATR(197FEFT)DKREE
[HYRIN—ANETOIEEE [T DWTTHoT =,

Ruderman (1975) : “more theories than bursts”

AUTERN—XEDIERIZDNTO.,
1990F (I LH D ERER 5T
. FEHE FAh
KBk o3 <4 ~ 3 Je4E A
GRS P4 D KRG T ~ 1000 Je4¢ ©
Fx OEWOEN (H~a—) ~ 30 TIEE O
A
X

JRy T8RRI ~ 3000 J3YtiE
SR i (1) i ~ 100 fEIE4E

12



[SE I ETHMNTDBELS I ORORERR:
L =4x D?F

FE=(KZD)BAESHE: L [W] = [J/sec]
BRI SYICHESNEIIRILEF— DI,
EARERDSZA T, SNEAYT=LY,

AHMFTDBABE: F [W/m?] = [J/sec/m?]
BREFEDODLCAT, HARFM-BAmEESYIC
BB AMETIRILF—DIE,
ERICBAISNSE,
KIAETOIER: D [m]
(RXZHIZBWTE, XREETOHEBEZRLDIEKE, )

FIIXERICKYVBIETES,
LZHMABIZIE D ZMOBLELADH D,

f5i: TRBE (L=10%W )] & T'EEK (L=100W) |
- KEEAY 1R (= 1083km ) BENTLNDEE,

izks:40) 1026 \W
(L1247 F(=RAITDEZE) ~m ~ 107 W/m?
Ak | o
EBIRKH 10km BEN TR EE,
100
=B ~—— " 107 2
F(=EMITMHEBX) 47 (10km)? 107 W/m

AUHRN—RAEDEERED R :

=114
FEORT: D~ HI0ENLE

DEY., AU THN—XMDIERIL,
[ REMNEBIKDREBIA DML IKGULIIRBAZo 1=,

2011/1/8

13



19954 D.Q. Lamb v.s. B. Paczynski
== GRBETOERICET 2imF DERRE ==

Publications of the Astronomical Society of the Pacific
107: 1131-1132, 1995 December

The 75th Anniversary Astronomical Debate on the Distance
Scale to Gamma-Ray Bursts: An Introduction

ROBERT J. NEMIROFF
George Mason University, CSI Institute, Fairfax, Virginia 22030
and NASA Goddard Space Flight Center, Greenbelt, Maryland 20771
Received 1995 August 31, accepted 1995 September 22

ABSTRACT. Seventy-five years ago, in April 1920, two of the leading astronomers of the first half of the
twentieth century argued over the Scale of the Universe. In April 1995, in the same auditorium, two of the
leading astronomers of the second half of the twenticth century argued over the Distance Scale to Gamma
Ray Bursts. The text of the presented lectures and arguments are recreated in the following papers. It is
hoped that these papers will stand as educational tools for those wishing to know the logic behind the
arguments of the great gamma-ray burst controversy. These papers may also provide a clue as to how
scientists think.
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