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(2) BRIEYI IR (carbonaceous) : B LARICER A EBLR AT IV, B4 IR Y 2 Pz e fAc mT
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HORRAIR, G5 2 AR RS i B2 vl IR 30~40 K FEARESMAAY 20 K EEFAR, XFRAEHR
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BB 20 8.4, BTN R R P TR B BRI R,

HHE LA BTSRRI T o T 19029
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BUERT 2 W4 5 — R —PAH LRSI R Y
DB To — il RIRTASNE BN G158, TEZLLIMEE, B TASR Q)
HERE P Qaoc AP, 8RR RSTIERL. DR ET LU X SERR VI G R E Ta
B, BBRESHEE /XM TARREEWREFEZEN, 0 WRESZSHERAER, BFER
FZRBRIGRV/I, FAL, B, ARERE 5 BRER 1 D EREEIER ML XTT i R A
BRI L 225, 6 B S BEIUE RLIZAE 1~2 Z 18] P R R o da S 0 25 48 SRR WL 285
SRS, Dunne 1 Eales P21 Hoge T 52 3 25 SURUR R 2R WL 25 SRAS B0 0 BUE, 5
B WIBERNIZR T 1.5~2, HEMAT 2. @dUGHBER 6 HA—E BT HELH, F5
JETEHUR AT MBI T Rl i SR EIR 8(Z08 1) ATRES BRI S RS ’A 1
MR RS P
FREARARR A SR B ARIRIRE AT, APrARRETE L MR “FE” WiRE L™
FEARGT, XTI BRI BRI T B SR R TR, AU B N ] TR R
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R, 7EEAFLAINEE, FriE TR BB IR T, ORI i
BETET R a8 REE/NT 20 K) BiE.  Viahaki %A B iisd SCUBA S|
AR B R FTRE & KIS A58 (29 107 M) , ThXT 4B A 15 B2 2R A LI 2% i 22 B30 [
BERAREG KBRS RS 2628 bR R R AN Y 2 e B R IRA R
PE434i, Draine %Jxﬂﬂ%m%ﬂ’m B — fEERER —PAH RIREIAIZES Spitzer Al SCUBA HyE
M2 R A7 T 126 Eﬂ% IR R S ) SR R A KK 2 R
Goudfrooij il Jong I i ] TRAS DL J% Temi 28 A M 3T RREA A H B R LB R R
Pt it 3. X1 IRAS MIXRIZE R, RE BRI R 104~100M, , 763 1 # I B G B AR
TFEHEM R BUEREHR T, ISO WM R IRAS 45 R PH B A 1 MR, BB, W
[ B2 R R B e 2 R IR 62 YE B e B R Y 0.001~0.1 , fRT B P R AR VAL A1 0 LA AR
ity =y ORa0E:

6 BB RIR S BRI

150 B2 AR rR AR R BRI A 2 ol Hﬂ#ﬂﬁ%@ﬁﬂﬁ#ﬂ?ﬁﬂéﬁfﬁﬁ@@%*a” B TE
BESRALA . B iE s, RAETE MR R SRR, RBRB S22k B B TS, Sd—
R —RFIWRER AL, DRBEWEH 1 D2 DT B0 7 RE i JIRAS 48 iy RE T AT i
BB R R ARG, (5 ARAEEEIN, ERRARSART, BT R TR
WA 5 fE A M, TR IRST R REAEA.

H RS S B R BRI R (sputtering rate) 21 19 (W EERRER 42382 -

% —3.2 x 107 "n,[1 + (2 x 105/7)*% 7! pym - s+
=10"ny[1 + (2 x 10°/T)*%) " ym -a=* . (5)

Horp g, AHEBERASARPE R FREE, BE 4
A AFE IR (f 5, RERRER) BRI S B PR
BRAK, MFT>5x 100K, T AFHE
AR AL AR

X RBRI AR, e R R
BAFUBEERE <P 0, WMHBEIAERY
BRI RNTCIE, /NI T 5 8N
BRIE, AT AR TS 18] 04 T Sh a0 20 1855 I
Jurac A B3 AR R T R IR S BRI R
BRI LR AL, X —E R T, MYhR
FRRT =FEFELRTWEERER, & ; s
LS E R s A U TIE YN o
T=fEE T EBERER, BIRE R HRE A Bl 4l Hp T bR 2 e s, (Y
Bep R, X AR T A TR X A A7 R SR T LA P T
B 225 0.01 pml | XFFXEERY IR, 2 (5)

1g[11‘H1/|da/dt|]/cm3-A~a‘1
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P B8 BRABIRERBAIFENBIE, DNARREBINERR R R R 1 ARG L.

o TIEME 2 RS, SRABRESIMART, EBELY 10" K, EERMRRERY, HATE
WATRE R T I AP R A, SUREREIA 2R P SRR R ISR R T
5x 109 KP4 [, WREERIREIRI, IR AR o R S AR R 2R B TS SR R
B 1A EEFER.

T R A

BTN B 2 AR AU R B P BORIE TR R 2 R X MBI ys. EME 2R,
X I S B TR £ EORIE TP, RS20 A7 B RSO B TTBRRT B R AT IR B X S5
LR (LMXBs) BI5THK. X TR X HEOEEMMEER (Lx <10%J-s71), LMXBs #5
AR EBEM, X X HE (Lx > 10340 s SSEMHEER, RMRMTTEIMA. ¥
IR R, AGN BT AT USR] R RREE P° | TIBFFE AR B2 2R s B S A A1 (9 R
HEZ —RIE T I AR AT X A SHRR 7 H .

TEMEE AP, VAR SR (T ~ 107 K) | fREEE (n < 0.1em™?) | STRHBRIHRE,
ORISR B LA X SR B SN BUR AT B, RATRF LIl FRFER P .

(v, T) = 1.4n2A (v, T) . (6)

IR, TN M8 2 AR P B R SR R SR 2L B oA, SR TR B R S Al
(EREUEEE R R bpire Sl

5o X SHECHIIR R B R 8 R AL IR X R BOBE M, XA 866 B H
BER, H X FEBOCEMMMAMER MK, B (6), XEREIRTRELALUME 14
TR, XL IR A A BRI 2 RS BAYIRE. AR T AR, #HEERFHRAA
A RH A . WIEE R PR RATRORIE THEFR R L, ERIHG. BRI
PREGEERR. BREEAUCE I R, MIE2 R REAE ™ AR M R PRt s e o B ATl 1)
R, R R TE AR B, AT REm TR 2B AW B R X, 20 H TH
ftr 2R EE R R T B AN ES) (ram pressure) MIHR. BT FFE ZRETH
R, WEERTAR S RIREOFHETRILER.

X T BRI TH G BE 41 DL TR Beta SR DO1 4R

2X=21%>@+(%%1_w+%. ™

m V2 —a
s, 0= 1070 ) R RIRCT SO TR, m, BRI, ox . 0
gas

HES T LGB SEFR LA 58], 0 BR/NRIET HEZ R SRR R A L.
F—) Beta BRI RBIRIF MU R Br 16 (B 2 R IVSIRTEEE M. X HERTARME
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Interstellar Dust in Elliptical Galaxies

TANG Yu-ping
(Department of Astronomy, Nanjing University, Nanjing 210093, China)
Abstract: The origin of the dust in elliptical galaxies could be internal from stellar mass loss
or external from merger. The former one was considered to be insufficient comparing with the
observation, this standpoint came from the calculation of dust mass, the lacking of relationship
between infrared and optical radiation, and the difference of angle momentum between gas and
stars.

In this paper, we summarize the internal origin and properties of dust in elliptical galaxies,
including the size and composition; stellar mass loss rate; two heat mechanisms for dust: heating
by stellar radiation field and by electron-dust collision, and the dust temperature distribution;
the total mass of dust; the sputtering rate of hot ions, and the hot gas distribution in elliptical
galaxies.

The most important factors for the existence and destruction of dust are the stellar mass
loss rate and the hot gas distribution. The stellar mass loss rate is extrapolated by the relation
between radiation and dust mass in our Galaxy, which has the uncertainty at least by a factor
of 4. X-ray observations indicate that hot gas in elliptical galaxies always have irregular content
and distribution. The X-ray luminosities of elliptical galaxies with equal optical luminosity could
have a scatter of two orders of magnitude, and the gas distribution is also chaotic.

The recent Spitzer observations show that dust in some elliptical galaxies should have internal
origin. There are two possible ways: dust from the stellar mass loss may directly merge with the
hot gas and be destructed; dust could be formed in the central disk as observed in many elliptical
galaxies, the central AGN activity could transport the central dust outward through buoyant
outflow.

We conclude that internal origin of dust from the stellar mass loss is important in giant
elliptical galaxies.

Key words: astrophysics; elliptical galaxies; intergalactic dust; hot gas sputtering



