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030 XOOOOO Chandra

3.1 00O
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3.2 High Resolution Mirror Assembly (HRMA)
3.2.1 HRMAOOD

Chandra0 00000000 O0OOO Wolter Type-Imirrord 0000 O00O0OO0OO
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Optics Wolter Type-I

Mirror coatings Iridium
Nominal coating thickness 330A
Mirror outer diameters (1,3,4,6) 1.23,0.99,0.87,0.65 m
Mirror lengths (P, or H,) 84 cm
Total length(pre-collimator to post-collimator) 276 cm
Unobscured clear aperture 1145 cm?
HRMA mass 1484 kg
Focal length 10.066 £ 0.002 m
Plate scale 48.80 £ 0.01 um arcsec—2
PSF FWHM (with detector) 0.5 arcsec
Effective area:

@ 0.25 keV 800 cm?

@ 5.0 keV 400 cm?

@ 8.0 keV 100 cm?
Ghost-free field of view 30 arcmin dia

0 3.1: Chandra HRMA O OO

3.2.2 HRMAOOOODO

HRMAOOOOOO 1145 enn?0000X000000000000OXOO00OO
obooooooboboobbooboobboo Xobogobbooobooooooboobo
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oboooooobobooboooboob Xoobooooboobboobooooo
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gbobobooggbogbobbooouboobobbbuobbooooobbodd on-axis
OO0001.000000000000000DO0DO0O0O0O00DO0OD0ODO off-axisd O
goobooogbod

3.2.3 Point Spread Function (PSF)

Point Spread Function(PSF) 000000000000 0O0OODOOOOOOOOOO
ODO0DOO00obOoboobooboboobooboobob0obO0oooO0DODCChandra HRMA O
pPSrOO0OO00O0CO0ODOOOOOODOOOOOPSFOOOOOODOOODOODOODOO
encircled energy fraction 0 0 000000000000 O0O0OO0ODOODOOOOOOOO
pSrOO0000O0O000O0CO00DOOOO0OO0XDOOOooooooo
035(0)0on-axisOO0000000000O0OD0OOOODODOO encircled energy fraction
000000000000000 3.5(0)0 offaxis00 0O encircled energy 0 0 OO0 O
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over Four Directions)
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3.3 Advanced CCD Imaging Spectrometer (ACIS)
3.3.1 ACISOOO

Advanced CCD Imaging Spectrometer(ACIS) 0 000000000000 00000O
OO00000000000000000OACISO 1024x1024 pixelD CCDOODO 1000
00000 (0360400 2x200000 (ACIS-H)OOOOOOOOooOOoOoooOoooo
00600 1x6000000 (ACIS-S)OD0D00O00O0O0HETGOOOOODOOO grating
O0000000000oo200 cCcbOOOOO (back-illuminated; BI) 000000
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8000000 (fornt-illuminated; FI) OO OO OOOOBIODOOOOOOOOOOOO
OOoO0boOoOoricOo0ooooboooboceccbg e0boboboobobooobooobooooo
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CCD format
Pixel size
Array size

On-axis effective Area

Quantum efficiency

(frontside illumination)
Quantum efficiency

(backside illumination)
Charge transfer inefficiency
System noise
Max readout-rate per channel
Number of parallel signal channels
Pulse-height encoding
Event threshold

Split threshold

Max internal data-rate
Output data-rate
Minimum row readout time
Nominal frame time
Allowable frame time
Frame transfer time

Point-source sensitivity

Detector operating temperature

1024 x 1024 pixels

24 microns (0.49240.0001 arcsec)
16.9 by 16.9 arcmin ACIS-I

8.3 by 50.6 arcmin ACIS-S

110 cm? @ 0.5keV (F1)

600 cm? @ 1.5keV (FI)

40 cm? @ 8.0keV (F1)

> 80% between 3.0 and 5.0 keV
> 30% between 0.8 and 8.0 keV
> 80% between 0.8 and 6.5 keV
> 30% between 0.3 and 8.0 keV
FI:.02 x 107%; BI:O 1 x 107
<0 2 electrons (rms) per pixel
O 100 kpix/sec

4 nodes per CCD

12 bits/pixel

FI:38 ADU (O 140 eV)

BI:20 ADU (0 70 eV)

13 ADU

6.4 Mbs (100kbs x 4 x 16)

24 kbps

2.8 ms

3.2 sec

0.3 to 10.0 s

41 psec (per row)

4x1071 ergs em 257! in 10%s
(0.4-6.0 keV)

-90 to -120 °C

O 3.2: ACISODOO

goboubbogbobdboobooobboobbboobboooboooboan
gboboboooogbogogobooboogoob-boooobobbbooooon
Obogbod3ekevOODOOOODOODOODOOODODOODOODODODDOODOOODO
gboggbdboogbdogbbogbooobuooboboobouoobooboban
gbggbbogbodogobbogbbouogbboobuoobobuoobbooboban
gboboggboobbooboogbuoobobboobboobouoobooboban
gobobouogoboboooooog

gobogdbbgobbogoobogobobboobbooobooobooon
gbobougboobodogbboobobobbuoooooboooobbbooboan
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nodes/CCD)node 0 0000000000000 200 3 electrons(rms) 0000000
gbobuooogobobbooooobobooogoood

CCD O imaging section O frame store section(d 3.6) 0 00 0O O O O O imaging section
000 XOOOOOOOODODOframe store section 100 000O0O0OACIS CCDOO
000000000000 00(1) imaging section 00000 (~3.25)0000000;(2)
000000 imaging section 0 O frame store section 000 (~40 ms) 0000000
0 ;(3)imaging section 0 00000000 ;(4) 000 frame store section0 000000
gobooo

3.3.3 Event Grades

OO000O0O0bOO00XOoooboooboooooo ACIsoboobooobooobooo
guogdogobobobobobouobodogdgdguougdouoooooooooon
obooXobooobooboooobuooboobooboooboobobuobouooboobg
ACISOOO0D0OO0OO0OoOOO0DOooDooobboobDOo3sx3oooooooXpooooooo
DoO0bobooooobooooXobooooo2ebboboboboooooboonog
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O 3.3: ACISO ASCADODODOOOOoO

ACIS Grades  ASCA Grades Description

0 0 Single pixel events
64 65 68 69 2 Vertical Spilt Up
2 34 130 162 2 Vertical Spilt Down
16 17 48 49 4/3 Horizontal Spilt Right
8 12 136 140 3/4 Horizontal Spilt Left
72 76 104 108 6 “L” & Quad, upper left
10 11 138 139 6 “L” & Quad, down left
18 22 50 54 6 “L” & Quad, down right
80 81 208 209 6 “L” & Quad, up right
14532128 1 Diogonal Spilt
33 36 37 129
132 133 160 161
164 165
3692040 “L” -shaped spilt with corners
96 144 192 13 21
35 38 44 52 53
97 100 101 131
134 137 141 145
163 166 168 172
176 177 193 196
197
24 7 3-pixel horizontal spilt
66 3-pixel vertical spilt
255 All pixels
all others
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3.3.4 0UOO0OOOO

ACISO on-axisO OO0 D0 O0O00D0OO0OO0O0O0OOOOOHRMADDOOOODOO CCD
00000000 (24.0 pmO~0.492 arcsec) 00000003000 S30 aimpoint O
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3.3.6 Background
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40 QOoood

4.1 0OOO0OOOOO

OO0000O00b00O0bObO0o0o0oobo0oobooboooobOChandreDOOODOO
b0 40bboboooobobbbouogbbbooooobbooonobobboooon
(cDOO)00O0O0ODOO0OCOOCOOOOOOOOOOOODOOOXOOODOOOOOOO
00000000000 0O0O0OOADbel262(00 A262)0 MKWADODOOOOOODOODOO
410000000000000000D0DXODOO0OO0ODOOO0O0O0bDOChandrad O
0000000 420000000000000000000 He=50 km/s/MpcO OO
gobooo

O 41 0000000000 OO0DOODbOO XbOOood

Group z* D Nyal Lp oy log Lx  reference
name (Mpc) (101°Le)  (km/s) (ergs/s)
NGC507  0.019 114 21 10.0 365 42.95 14
NGC741 0.0186 111.6 41 12.6 432 42.44 1,2
NGC4261 0.007 42 25 4.3 197 41.92 2
NGC4325 0.0252 128.4 26 3.5 328 42.80 1,2
NGC533 0.0174 184.2 36 10.3 429 42.37 1,3
NGC5846 0.0058  34.8 20 3.4 368 41.90 3
NGC5044 0.0082 49.2 18 4.2 426 43.01 2
NGC1399 0.0046  27.6 55 6.4 312 41.94 1
NGC1600 0.0156  93.6 - 11.4 320 41.54 5
NGC7619 0.0115 34.5 7 6.3 253 42.05 1
1C1262  0.0329 197.4 - 3.9 453 42.30 6
1C4296  0.0123 73.8 29 9.9 228 41.85 3
HCG62 0.0137  82.2 33 3.16 418 43.14 2
A262 0.0163 48.9 - 2.4 575 42.38
MKW4 0.02 60 - 11.9 539 42.9

1:Mulchaey et al. 2003; 2:Osmond and Ponman 2004; 3:Mulchaey et al. 1996
4:Tifft et al. 1975; 5:0’sullivan, Forbes and Ponman 2001

6:Hudson, Henriksen, and Colafrancesco 2003
* NASA EXTRAGALACTIC DATABASE(NED)
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042 00000000 Chandra OO

Group  observation R.A. DEC observating exposure

name ID (J2000) (J2000) date time(sec)
NGC507 317 01:23:39  +33:14:09  2000-10-11 18601
NGC741 2223 01:56:21  405:37:44.2  2001-01-28 30347
NGC4261 834 12:19:23  +05:49:29.6  2000-05-06 34399
NGC4325 3232 12:23:06.3 +10:37:16.3  2003-02-04 30087
NGC533 2880 01:25:31.4 401:45:32.8  2002-07-28 37604
NGC5846 788 15:06:29.4  +01:36:25  2000-05-24 24612
NGC5044 798 13:15:24 -16:23:06  2000-03-19 20464
NGC1399 319 03:38:29.4  -35:27:00.4  2000-01-18 55875
NGC1600 4371 04:31:39.9  -05:05:10.1  2002-09-20 26752
NGC7619 3955 23:20:21.6  08:10:30 2003-09-24 35238
NGC1132 801 02:52:51.6  -01:16:32.8  1999-12-10 13987
1C1262 2018 17:33:03  +43:45:30  2001-08-23 30735
1C4296 3394 13:33:03  -33:57:59.50 2001-12-15 24835
HCG62 921 01:25:31.4  -09:12:20  2000-01-25 48530
A262 2215 01:52:46.5  36:09:07.9  2001-08-03 28744
MKW4 3234 12:04:26.7  01:53:43.3  2002-11-24 29962
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OO00000000OD0OOXSPEC package version11.2000000000000IGM OO
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data and folded model
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OO000o0o0o0obD43000000000000000OO0DU0O0ODOOOOOMEKALD
O00000000000000000000000000 (Anders & Grevesse 1989)0

The number ratio to Hydrogen 10
H 1.00 Si 3.55x107°
He 9.77x1072 S 1.62x107°
C 3.63x107* Cl 1.88x107"7
N  1.12x107%* Ar 3.63x107¢
O 851x107* Ca 2.29x107¢ o
Ne 1.23x107% Cr 4.84x1077 104
Na 2.14x10°¢ Fe 4.68x107° e

16w
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NGC741 0.26 1.244£0.087  0.67 £0.049 0.42+0.002 0.525£0.003
NGC4261 1.164 1.194£0.052 0.24+£0.01  0.48£0.002  0.6£0.003
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052.0000000000000000000000000000 %0

Group single@ dublef Group single@  dubleg

name x?/ndf  x?/ndf name x?/ndf  x?%/ndf
NGC507 7.65 2.47 NGC1600 8.88 1.76
NGC741 9.53 19.72 || NGC7619 8.88 1.67
NGC4261  26.489 5.06 1C1262 7.18 5.614
NGC4325 3.75 2.66 1C4296 12.87 4.02
NGC533 7.39 6.33 HCG62 8.96 12.21
NGC5846 5.09 1.76 A262 6.04 2.10
NGC5044 50.9 1.77 MKW4 2.80 2.32
NGC1399 7.77 1.76

ny Tel Brit N9 Te2 Brit2
(10=3cm=3) (kpc) (1073em=3) (kpc)

NGC507 279.29 1.434+0.169 0.67+0.044 8.00 36.89+1.737  0.47+0.009
NGC741  186.15  1.77+0.075  0.6(fixed) 2.34 21.9041.276  0.6(fixed)
NGC4261 745.63 0.5240.016 0.6240.006 2.079 44.8+8.482 0.740.061
NGC4325 26.30 20.17+0.202 0.75(ﬁxed) 1.26 121.6+£5.315 0.72(ﬁxed)
NGC533 71.95 4.87+0.086 0.65(fixed) 1.22 91.66+4.418  0.65(fixed)
NGC5846 94.80 2.8140.288 0.7840.08 10.93 18.41+1.588  0.76+0.039
NGC5044 107.26 2.154+0.124 0.89(ﬁxed) 31.82 11.33+0.071 0.52(ﬁxed)
NGC1399 479.01 0.534+0.012 0.534+0.004 4.30 21.81+£0.579  0.45(fixed)
NGC1600 78.36 4.5440.175 0.9540.024 4.37 13.61+£5.922 0.36+0.015
NGC7619 161.17 1.444-0.135 0.7940.059 31.11 2.134+0.252 0.3940.005
1C1262 65.43 4.04+1.253 0.5440.096 12.56 30.72+1.429  0.45+0.004
1C4296 774.05 0.97+0.033 0.73+0.0129 2.98 56.441.589 0.9940.024
HCG62 25.89 11.37£0.176  0.75(fixed) 1.55 71.384+3.548  0.72(fixed)
A262 58.20 7.10+0.306 0.5(ﬁxed) 5.67 21.62+11.410 0.27+0.007
MKW4 56.03 4.8940.085 0.51(fixed) 1.85 58.184+0.331  0.45(fixed)
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Group T. Ty Group T. Ty

name (keV) (keV) name (keV) (keV)
NGC507  0.77 1.4 | NGC1600 0.77 1.55
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NGC533  0.68 1.33 HCG62 0.66 1.3
NGC5H846  0.55 0.75 A262 0.85 2.2
NGC5044  0.65 1.0 MKW4 1.35 2.0
NGC1399 0.77 1.38
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Group  Cgm  Ts 7200 Mg T
name (kpc) (kpe) 10MMy  (keV)
NGC507  6.71 200 1342 1.24 1.4
NGC741 6.62 210 1390 1.38 1.5
NGC4261 6.65 213 1414 1.45 1.5
NGC4325 7.21 152 1096 0.67 0.95
NGC533 6.78 193 1311 1.16 1.33
NGC5h846 7.62 131 1002 0.52 0.75
NGC5044 7.20 160 1153 0.79 1.0
NGC1399 6.77 201 1361 1.29 1.38
NGC1600 6.59 215 1419 1.47 1.55
NGC7619 7.34 148 1088 0.66 0.9
1C1262 6.37 233 1483 1.67 1.78
1C4296 6.93 181 1255 1.01 1.2
HCG62 6.82 191 1304 1.14 1.3
A262 6.15 275 1689 2.47 2.2
MKW4 6.26 256 1602 2.11 2.0
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