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- ERENDEI |[Fe/H| = [Fe/H] (¢, o)
(Friel 1995; Twarog 1997; Chen 2003)

— EEZDRL—Y— (Chen 2003)
« SRIARDEREDFEMNMY (Frinchaboy 2004)
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£ E = (Chen 2003)

£ Rigos 10kpc
L] 12
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FiG. 9 —(a) Time evolution ol the ron gradient. Triangles show clusters
with age less than 0.8 Gyr, stars show clusters with age greater than 0.8
Gyr. The gradients are —0.024 and —0.075 dex kpc~!, respectively.
(h) Gradients for inner disk (within 10 kpc) and out disk clusters. The
corresponding gradients are —0.040 and —0.047 dex kpe~!, respectively.
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Stepwise distribution (Twarog)
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Fig. 5.—(a) Height [rom the Galactic plane vs. Galactocentric distance,
for all 571 clusters with data available. (b) Same as (a), but for only 118
0OCs that also have iron abundance data. Itcan be seen that the most metal
poor clusters are located i the outer part of the Galactic disk.
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Fio.3.—Veloaty projection on the Galactic plane for 144 clusters, which
have both radial velocity and mean proper motion available. The Sun s

located at X = B.5kpe, ¥ =0pe.




HHEULHREE(CMa) & /MR Al

« 2MASS / RC stars
(Bellazzini 2004)

— Ioc = 13.5 £ 2 kpc

— SRMTEMN40° LLELAY
» disk@warphH?
(Carraro et al. 2007)

s Ho BN - E FOSI0,A—H —%
B EIFRIZ(E, [FLCHE /ﬁ?
(Frinchaboy 2004; Deguchi 2007)
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» 7 0.6~10 Gyr
s KRGEHUT )L

— Friel (1995) 73 clusters
— Hasegawa et al. (2004, 2008) 50 clusters
— Chen (2003) (p.m., compilation)

— Mermilloid (WEBDA) 227 clusters

cf. Comprehensive list of clusters
- Lynga (COCD, 1930) 1100 clusters
» Dias (2002) (compilation) 1537 clusters
» Mermilloid (WEBDA) increasing...



Friel(1895)

AISEEHI@GAO6G5cm M E—

- EAIEARY 2000~2007
-HUTJILEL  50K{K

—selection
* TrumplerM R/ N A—53—
«5>-20°
*65cmEEEE + KASCCD + B V.I
-V, ~20, 7, ~18.5
*DAOPHOT & CMD & Isochrone

*Age = 0.6 ~ 5.0 Gyr (except one)
—destruction time scale ~ 0.2 Gyr
~EREREIFEELGLY

*R,.=7.5 ~15.0 kpc

lim
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Schmidt short program
& open cluster 77?7



S 3— TR S L+EEAER?
- Mass segregation

N %étéhf[’\éiﬁ O 0O
- Harwarden (1975)??, Pandey et al ?

* REVAZYRDILRE

BEHRIE R AL ?

?"m'u

FlZaE ., %A T2
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— NGC6T791IL[FEZE/NER A ELVEREHY .
TNEENDONBDEOINTHIEREIREE

0d

» SDSS like: [GfRE

- Berkeley 54

— Unusual mixture of population as a OC ?

7 &R R [



Berkeley 54

a rare cluster with many evolved stars

Age(G o(V-=I) &l
2g5 FE)DBGQ 0(80 )15 85

ﬁ"HﬂEGDK%B% §35 .24 00080--095 16.20

— N2 V1222 Cyg
« ERXFFRDnebulosity

* O-rich Mira, emission lines
— EHDOACBE (&4
— ZHDORGB/RC
— FERMPOERENERIIMG
EFEICHhM™NEFm DY TILT,
mass-lossET JILZFEIZERAA?
— —#i%[Zovershoot model
* 1~3 GyrDOATE 4




Berkeley 54 (08B)

a rare cluster with many evolved stars

FO00

R
» All of M-type stars are O fich M
— [Fe/H] ~ +0.2, M~1.5M
- No Ha emission ifh V1222 Cyg/in 08B run,
but emis hﬂ lines 1

il .m“fﬁr_. e

10008

on ba Coroult contammatmn helpful

0

5750 B000 E250 BA00 E700 F000
Lavelength {angstroms!
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iS5 2009511 A5~17
=B Kiso Schmidt + 2KCCD
24)\3— B, V., R, I, Ha
Seelng  2.7~4.0 arcsec ?

Kz (BEETEN

TR NGC 6791, Berkeley 54/36
EEE 7281 0.08mag(l)

cf. > 0.02mag (I) at GAO




So far, so good...

NGC 6791 Berkeley 54
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NORO/IRAF W2.13-BETH hasegawallacques Wed 14:35:41 14-Tul-2010 MOAD-IRAF W2,13-BETA hasegawallacoques bed 14:40:29 14-Tul-2010
Ne791R01t: Surface plot of [330:350,2591:26111] NE791R02t: Surface plot of [332:352,2591:2611]
MECE7IL NGCE7 91

i o
e
T "'-'-'-“--5'—‘
. e
<7 e
== |

By e (R TR T PR,

The same star on 4 exps with R-band, no saturation.



HOADASTRAF %2,13-BETA hasezawalJacques bled 14:43:55 14-Jul-2010 MOADAIRAF WZ2,13-BETA hasegawallacoques bed 14:46:04 14-Tul-2010
HeFI1R01t: Surface plot of [1984:200d4, 2765 2785] Me7I91R02t: Surface plot of [1984:2004,2763:2783]
HGCETIL HGCET 31

HOADASTRAF Y2,13-BETA hasegawaldTacques bWed 1d:dd:33 14-Tul-2010 HOADAIRAF WZ2,13-BETA hazegawaldJacques Wed 14:42:59 14-TJul-2010
ME7ILR02t: Surface plot of [1984:2004,2765:2785] H6791R04t: Surface plot of [1984:2004,2764:2784]
NGCE7TS1 NGCE7 91




MOADAIRAF W2,13-BETA hazegawallacques Wed 14:52:62 14-Jul-2010 HOADAIRAF W2,13-BETA hasegawa@Jacques lled 14:54:26 14-TJul-2010
MEFIIR01t: Surface plot of [1670:1690,4821502] He791R02t: Surface plot of [1668:1688,4382:5021]
MGCE7IL HGCEZSL

HOADAIRAF WZ2,13-BETA hazegawafJacques lled 14:52:35 14-Tul-2010 MHOADAIRAF WZ2,13-BETA haszegawafJacques lled 14:55:08 14-TJul-2010
MEFILRO3t: Surface plot of [1G7F0;1690.480:500] MEFILRO4t: Surface plot of [1G7FO;1690.480:500]
HGCETS1 MGCETS1




HOAODATIRAF Y2,13-BETA hasegawalJacques bled 14:57:02 14-Jul-2010 HOADASTRAF %2,13-BETA hasezawalBJacques bled 15:09:46 14-Jul-2010
Me791R01t: Surface plot of [2478:2498, 7d8:7s8] ME7I1R02t: Surface plot of [2478:; 2498, 7diE:7EE]
HGCRTIL HGCETIL

HOADAIRAF W2,13-BETA hasegawaldJacques Wed 15:10:16 1d4-TJul-Z2010 HOADASTRAF Y2,13-EETA hasegawaldTacques bWed 14:56:02 14-Tul-2010
H6791R03t: Surface plot of [2476:2d496,748:768] NEFI1R0dt: Surface plot of [2478:2498,7d48:768]
MNGCE7I1 NGCE7TS1
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"NE791R04t sht1" using
"NE791R04t sht2" using
"NE791R04t sht3" using
"NE7A1R04At shtd" using

6:8
6.8
6:8
6.8




"Be05ATIphtdsx" using 5:($6-$20)

"Be054KGpHt cat" using 7:(§39-57)
"Be054KGpht cat" using 8:(540-§8)

dM(GAO-Kiso)




"Be054KGpht sht" using (§7-58) (544-546)




Whole 2ZKCCD area

« 25(EILLVREFTEH
V-I>2.75 DEI[L
(FEAELILY,

—

— Almost free from the
photometric error

— FEIIXGAOLIZFIFEIL
* Clock pattern ?

+ ICEAD EEGER A,
& BHR3L.

« a—kHhHE?

\\=]




Difterential reddening

EB-V)=1.1~1.2 (45 x%x45arcmin?)



What’s Going on about Be 54

* REREEDAIE
— K-giants w/OAO-KOOLS
— M-giants w/OAO-KOOLS+Lick-KAST

» V1222 CygD I & hY 1E £ (2K HER A
» SIOA—H—AI(1EIH ., =Hh5T)




#R 7] [B] &L

o COS 'Lp : ROTATION

AXIS

.Vbs:V

0) r

(Frenk & White 1980)

— originally devised for globulars

- Friel (1989)
— V... =190 km/s (23 old OCs)

— slow rotation ?

GALACTIC ~
CENTRE

» Scott (1995)
=210 km /S (3 5 Ol d OC S) Fi@m 1. Definitions of the lengths and angles used in our analysis.

— consistent with young clusters
in Hron (87) ?

— Vot



Dynamics of selected clusters
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