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2 TOPCATODOO

000000 TOPCATODOODODOOOOOODODODOOOOOOOODO

21 LinuxOO TOPCATODOODODO

0000000000000 TOPCAT O /usr/local/votools/topcat-full. jar
0000000000000000000 (LXTerminal) 000000

java -Xmx512m -jar /usr/local/votools/topcat-full.jar &

000000MO000O0O00OS512MBO0OOOO TOPCATOOOOOOO -Xmx512m

OO0O0o0OoOoO00obDOoDooOoOooDooOo26eMBOOOOOOOOOODOOOODDOO

goo0oDooooogoo s12MBOODOO 1024MB(—me1024m)DDDDD@
O0000000000000000D00000000D00O0O0O0O $HOME/ .bashre O

VOTOOLS=/usr/local/votools
alias topcat="java -Xmx512m -jar $VOTOOLS/topcat-full.jar"

gboooboobobooboobo
topcat &
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0 0 0O O Sloan Digital Sky Survey Data Release 7 (SDSS-DR7) O Quasar 00 0O
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2. “Row Selection” O “All Rows” 0 0O 0O 0O 0O “Maximum Row Count:” O “unlim-
ited” 0000

3. “Catalogue Selection” 0 “By Keyword” 0 00 0O 0O 0O O OO “Keywords:” [
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VizieR Catalogue Service

4. 0000000000“The SDSS-DRT quasar catalog (Schneider+, 2010)” O O
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VizieR Catalogue Service

22/495M
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5.
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Gra File Columns Display Help
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VII 260_table5 0000000000000 0O0O0O0O000O0OOOOOConcate-
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5,990
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(no action) | [ Broadcast Row.
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7. “Match Criteria” 0 “Max Error:” 0 5.0(0 00 0) OO0 00O O “Table” O
“Table:” 00O 3: concat(1+2) 000 OO “Action” O 0O 0O “Eliminate All
Grouped Rows” 00000 GoOOODOOODOOODOODOOODOOOODOODO
goobbobbbodoooodobb 4: matchedDUOOUOOOOOOODOOOO
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8. “Table List” 0 4: matched 00O OO0 “Current Table Properties” 0 “Label:”
0 SDSS-DR7 QS0s 00 000 Enter 00 000 “Table List” 00 00 4:
SDSS-DR7 QSO0s U 0O OOOOOOOOOn

OO0O00OSDSS DR7 Quasar 0 000000 O0OO0ODOOOSDSS-DR7 QS0s 0 OO
gogobboooobbbooobbbooobbbooooboboooobbooog

File 0O O OO Discard Table(s) 00000000

* Enter 0000000000000 000DOOOO0ODO
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00 0O 0 XMM-Newton Serendipitous Source Catalogue Data Release 3 (2XMMi-

@ “
DR3)00OO0OoOSDSSOO0OO0OUOOoOoooO — 0000000 “Key-
words:” 0 xmm de3 00000 2XMMi-DR3O OO ODOOOODOOOOOO2XMMi-
DR30O 1000000000D000O0SDSSO0D0O0OO0DOOO0ODOOOoDOOoOooOO
000000000000 “Current Table Properties” 0 “Label:” 0 2XMMi-DR3 OO [
000 Enter 000000
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2XMMi-DR3OD OO0 XO0OOOODOODODODO0ODOoODOoOX0oOoOooooo AGNoODooDoO
000000000000 00 SDSSO Quasar D00 O00O00O0OODOOOOAGNDO
goooog

\
1. §\DDDDDDDD

2. “Match Criteria” 0 “Max Error:” O XMM-Newton OO0 00000000000
57 00000“Table 17 O 0O O SDSS-DR7 QS0s [0 0 “Table 2” O 0O 0 2XMMi-DR3
000000 “Output Rows” O “Match Selection:” 0 0 O “Best match, sym-
metric’ 0 “Join Type:” OO0 “land 27 000000
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3. 0000000 GoOOOoooooooad
4. 0000000000000 00O0O0O “Current Table Properties” 0 “Label:” O

SDSS-XMM-QSO0s OO OO O Enter 0 OO OODO

25 XMM AGN O Redshift 000000

XMM AGNOOOOD Redshift 0000000000000 O0O0ODOOOOO

1. 0000 SDSS—XMM—QSOSDDDDDWDDDDDDDD
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2. “Table:” 0 SDSS-XMM-QSO0s 00 0000000000000 “X Axis:” 000 =z
gooood

3. z2~10000000000O000O00O0OO

26 ODOO0OOOOO

000 TOPCATODOOODOOOODDODODDOODODDOODODOODDOODODOOO
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oo
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VE) WKE) 570 ALTEH)
TOPCAT

Graphics Joins Windows VO Interop Help o
EIBEIPHEE I ET BRI EI0)

2. “Session” 0000 00OOOOOutput Format:” O fits-plus 00000000
O0000OQO “Filestore Browser” 0O OO0000COOO

(@] =]@]

3. 0000000000000 D00UD0D (D0D0OO0 .fitsO0O0OOO0DODOOO
0)OOKOUDODOODODODOO0DODOODD0OO0O0O00OO0O0O0O0OO agn_table.fits
gobobogobbobooobboood

3 0000 AGNDOOOO
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0000000000000 00 XO0oooood1wokeVvOoOoooooooooooOO
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(00000000000000)00000 o(E)xE3 (EO000O0OO0O0O0O)O00
000000000 XOO000000000000 X000000000000 X0
0000000000000 000000000000000 E,0000

e E>FE,000000: H
e E<E,000000: S8

000000000 AGNOOOO0ODODOO H>SOOooooooooooooooo
D0000D00O0O0 Hardness Ratio (HR) 00000000 OED

H-S
HREH——l—S
gooooon
0000000000000 0 2000000000000 00000O0O0 HROOOO
000000 (HR,,HR,) OOODOODOODODODODOODOD0ODOODOD0OODOODOODOO
000000000000000000000000000000000 HRe/HR; OO
JddddddddddddooD0D HRyOOOO HR, OOO4OOoOooooooooaod
doooobooboboboooddoooooooooooooooo 20
gododoooooooooooouooooooooooooouooooooo
2XMMi-DR3 OO OO OO OHardness Ratio0 OO0 0000000 50000000

gogoboooooon:

bandl = 0.2-0.5 keV
e band2 = 0.5-1.0 keV
band3 = 1.0-2.0 keV
band4 = 2.0-4.5 keV
bandb = 4.5-12.0 keVD

ggoo

e HR1 = (bandl, band2)
e HR2 = (band2, band3)
e HR3 = (band3, band4)
e HR4 = (band4, band5)

**HROOODOODOOOOOODOODOO0DO00000D000000000000000000 HROO
gbobooooooobooboobobab
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gooboobooooono
000000000000 000000000000D00000 AGNDODOOOOO
XMM-Newton 0 AGNODODODODOODOOO

31 0000 AGNDODOODODODOODOoDoOoodg

000000000000 XO0O00000O0OOI(E)=AE Yexp(—E/Eey) 00
0000000000000 00®noD A0 1keVODODDDDODOODODOOD O
Photon IndexOF. 00 0000000000000 ODOOO0OOOOOODOOOOOO0O
000000 Narrow Line Region 000000000000 Thomson 000 00D
gboooouoobooooooon

F(E) = exp{—Nuo (E)} I (E) + fcat (E)

00000000O0ON;OOOOOOOD fee D000000000000000000
0000000000 AGNOOODOD faae <3% 000 [[00000000000O
0000000000000000000000000000000000000000
00000000000000000000000000000 exp(—E/Eey) 000
ooo

000000 XMM-Newton 00000000 AGNOOOODODOOOODOOOOO
00000000000000

cd ~“/hands-on/smbh/xspec_sim

1s

OO0D0O00000000D00O epnff20.sdY9 vi1.0.rmf OO O0ODOOOO XMM-
Newton O EPICOD000D0OO00DODOOOODODOOODOOOOOOOODODODOO
ggobobooooboboooobobooooboboooobobboooobooboa
O000C0DO0000D000000D000OXspec0 0000 XOOOOOODOODO
goooouoooooobbooobbbbbbbbbboobobo0obO XspecO OO

* X 0000000000000 000000000000000000000000

* AGNOOODUOODO0OD00D00000000000000000000000000 XO CCD
gobboooooobooboooobooobooboooobooooboooboboobooooobobooboooobboOoooDoo
OMOo000ooooo00d Thomson OOOOOOOOOOOOOOODOOOOOOOOOOOO
gbogoooooooobooboboboboboooobooboboboboboooooobooboD
00000000000000000 Thomson OOOOOOOOOO
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0000000000 000Xspec000000O0OD0ODOO0ODODOOODO OSODOODODOO
ggobboodobboooooobobbooobbbooonobb0ddXspecod
ggobobooooooo

heainit

UooboodbbibodbbUOdUheainit 000000000 oOoOoOOn Xspec
goooobbbbbbooooooooooooooo

xspec
goooogo

XSPEC version: 12.7.0
Build Date/Time: Tue Feb 14 23:58:33 2012

XSPEC12>

O00000 XspecODOOOOO
O00z=1000 Ng=10> em 20T = 1.90 feear = 10% 0 AGNOOOODODODO
O0000000000000

model zphabs*zpowerlw+const*zpowerlw
100

1

1.9

gogd=00gooobobobbbbobobobbbbbbbobobobooddouooooood
gooo
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Model zphabs<1>*zpowerlw<2> + constant<3>*zpowerlw<4> Source No.: 1

Model Model Component Parameter Unit

par comp

1

DWW NN NN

Zphabs

zphabs

zpowerlw
zpowerlw
zpowerlw
constant
zpowerlw
zpowerlw

zpowerlw

nH
Redshift
PhoIndex
Redshift
norm
factor
PhoIndex
Redshift

norm

10722

Value

100.000
1.00000
1.90000
1.00000
1.00000
0.100000
1.90000
1.00000
1.00000

+/- 0.0
frozen
+/- 0.0
=2

+/- 0.0
+/- 0.0

I
w

I
o

Active/0ff

XSPEC12>

0000000000000000000000 (Enter 00000000 DOODOOO

O0)0O00O0Enter 0000000

XSPEC12>

000000000000 medel 0000000000 DOOOODODO HEY

0000000000000000000000000 1000 NgO 1022 ecm™200
0000000000000 10 Redshit=100000003000T7 0000400
0 Redshift05000 1keVOOOOOOO AD6000 fee (W 0ODDODOD)O700
0T08000 Redshift090 00 ADODDOODODOODODOOO

plot model

ggoboboooobbboooobbbooooboo
000000000000 000O EpICO00O0OO0O0ODOOO0ODOOOODOOO

fakeit none

*7newpar (000D0000) (OO0 O0U00)O0OU0OO newpar (DO0OODODODO) = (OO0O0OCOO

O0000)00oooooooooo

17



epn_£f£f20_sdY9_v11.0.rmf
(OO00000O Enter00Q000O)

y
(000000 Enter0000O0O)

epn_f£f20_sdY9_v11.0.fak (DO0O0OO0OOOO EnterJO0O0O0O0O)
100000,1,1

gooo

1 spectrum in use

Chi-Squared = 3450.73 using 4096 PHA bins.
Reduced chi-squared = 0.843288 for 4092 degrees of freedom
Null hypothesis probability = 1.000000e+00

**xWarning: Chi-square may not be valid due to bins with zero variance
in spectrum number(s): 1

Current data and model not fit yet.

gboobobooboobobooboon

ignore **-0.2 12.0-%%
setplot energy
plot data

000000000000 00DoOOoO EPICOO0O 0.2-120keVO0ODOOCOOODODOO
ggoo

flux 0.5 1.0
ggooood
Model Flux 0.025784 photons (2.8749e-11 ergs)/cm”2/s range (0.50000 - 1.0000 keV)

O0000005-1.0keV (D00)0O Photon Flux OO O OOOO
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SDSS-XMM-QSOs ~ +
Simulation

y=-05%x+0.78 ——

05

HR3
o

-05

03 2XMMi-DR3 0O AGNOOOOO HR2-HR3OOOOOOOOOOOOOO
000000000000 fecae 0 AGNO XMM-Newton 00000000 HR2-
HR3OOOOOOOOO

O000C0D00000000DO0000D0OO00DOOHHardness RatioOOOOOOOO
000 AGNUOOUOUOOU0OOUOUOoOUoUOoOoOoOooUOoOooooooools, )
ggobobooooboboooobobooooboboooobobboooobooboa

exit

O0000 XspecUODOOOOO0D0OO0O0OO0ODOO (/hands-on/smbh/xspec_sim) O O
U simflux.sh 0000400000000

./sim_flux.sh

000000000000 0result flux.txt [0 result hr.txt 000 200000
O00D00000000000 fseatOlog NgO HRIOHR2O0HR3OHR4 O OO OO
0000000000000 oodoU0oU0oooDUOoooDooUooooooog @
00000000000 oooooooooooooooooooooooooood
fscat =0.5,1,3,5,10% 0000

O0D0000 TOPCATOODODODOODOODO AGNODODODODODODODOOO
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32 TOPCATODOOODOOODO AGNOOODODOO
OO0 result hr.txt 000000000000 OCOO0OOO

cp result_hr.txt ~/

O0000O00O0ooo0o0oooOooooOoooooooooOooo

cd ~/

OO0 TOPCATOOOOOOOOOOO

topcat &

000 TOPCATOOOOOagn table.fitsOOOOOOOOOO

=
1.DDDDDDDD

2. “Filestore Browser” 00000000000

3. “Location:” 0000000000 OOO (/home/vo2012) D0 UIOOIOOOOO
0000 result hr.txt 000000 “Table Format:” 0 ASCIIO OO OK O
doooooooon

ewtable Mricsoreoro-. |4 8 W Q7655
CEEEFICE]

4. “Table List” 00 result.hr.txt 00000 E oooooooo
5. Name 0000 Description 0000000 0OOOOOOOODO
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Name Description

1 fscat fscat T —
2 lognh log NH ‘ [x]
3 hri HR1
4 hr2 HR2
5 hr3 HR3
6 hr4 HR4

6. xDDDDDDDDDDDDDDDDD

-

/,". "

7. “Table List” 0 O SDSS-XMM-QSO0s 0 OO OO ugooooaon

Z7AME) BRE 5T ALTH)

TOPCAT

EuEe: @oeEm &vE &~ ae

Current Table Prop

Label: sDs501.g505
Loca ch(a,5)

TEBRO0TH O
SOPEBD | Bl cniol

8 “Main” 00000 “Data” D0 0OO0O “Table:” O SDSS-XMM-QS0s 0O OO OO
O00D000“X Axis:” OO0 HR2O O “Y Axis:” OO0 HR3OOODODOO
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XMM-QS0s
e [o][l|cres Crp
S| ates cre

Plot TEAR0 TS0
SOP &P @D @ (Rt Control

9. “Main” OOODODOOO gooooogd

10. “A” 0000000000000 00O0000000 “Data” 00O “Table:” O

00 result hr.txt 00000 “X Axis:” O hr200 “Y Axis:” 0 hr30 000

00 02 04 06 08 L0
HR2

LY [=[1]
main &Y

Row
frasie: Firesulthnte |~ v [
eassprz [](dp] [iea Drp

O Cm—cT

Log [IFlip

2,124 Included: 2,124 Visible: 2,124 | position:

P RSB 1 cr o7 server] eI
SO PED @ (3Rien cont

11. 00000000 “Row Subsets” DO7All’ 000000000 DOOOOOOO
gobobooooboboooobbooon
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Scatter Plot e
style Errorstyle Help

Row

R || rable: [Fresuithrne [~ @Al @
e
o e — Tt

Potential: 2,124 Included: 2,124 Visible: 2,124 | position:(.97, 1.01)

TEEnK
SO/PED O r

12. “Marker” O “Hide Markers” OO OO0 0O0OOO “Line” OO “Dot to Dot” OO
O0ooKOOOOooooooo

Style Error style Help

= e
Plot Style Editor — ﬂ

.

Colour:

shape: (@ [=][{}] size: [+ 2[=] (D]
o0

fz To]Eb] Ores Cep

Ea—c [

ol B 10750 O
P B0 @ Bre ot

13. “Main” 0000000000000 000O000000MNO000O0000X
0YOOOOOOOOOoOooOooooooooo [—-14,14]000000000
Ooo00OC0 oKOOOoOoooooooo
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Vo2012-Iubuntu [RFT

FETS M) E2—(V) F/AAO) NLTH)

3] Scatter Plot e
File Export Plot Axes Subsets Errors Marker Style ErrorStyle Help

File Export Plot Aves Subsets

[s]+E]

Marker Style Error style Help

vl

2 Axis Configuration

BT e

/e M/ =) [ 1] =

- S

Row Subsets—

Table: [BISDSSXMMIGS08] | 2 | S | t:b'e: [¢: svssxMm-qsos |~ Ba [s]
P —— o e a— DT
vadsfs S]] Cltes Tt vavis: s To][ap] Dtos Drp

Potential: 2,124 Included: 1,019 Visible: 1,19 || Position:

Potential: 2,120 Included: 1,919 Visible: 1,919 | Position: (-.05, -.21)

TH AR Q00 O
900 P @D B ElRan conol

80/ FDD G Elreh o

14. 000000000000000 AGN (feews <3%)0000000 (00000

;\.'.

HEN BDDDDDDDDDDDD)DDDDDDDDDDD{:

ubunt
) Ea—(V) FHR) I

2 Scatter Plot
Eile_Export Plot

Marker Style Error Style Help.

Al
Al

EREEER EICIEY

oo

|| A
xasss iRz [~] (] Cltoa Cirtp
Vvads s [S][AD] Cltes Ciriip

Potential: 2,124 Included: 1,019 Visible: 1,919 | Position:

5 CEANRQ e O
S0P EET | G e oonwal
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gooo

24



Scatter Plot

jarker Style Error Style Help

VLY

“Main [ A ]

Table: 6 SDSS MM QS0s]<]
xame—— [Z][ab] Dites Crip
vadsifra [~][D] Citeg Clriip

Potential: 2,124 Tncluded: 1,019 Visible: 1,019 | position:

TR I
902 #@D| @ Bl o

16. “New Subset Name:” 0 Buried AGNs OO 0O 0O 0 “Add Subset” DO OO0 OO
ggond

&
Eile_Bxport Plot

ool
— aml

[ Add and set current subset_|
Transmit subset_| [Nl clents =

Table: 6 SD55 X0MH-0503 | <]
xads: Rz [~][b] Clteg CIrip
vadsra[][b] Cies CIre

Potential: 2,124 Included: 1,019 Visible: 1,019 | position:

FErr FECOT

17. xDDDDDDDD“ScatterPlot”DDDDDDDDDDD

18. “Table List” 0 SDSS-XMM-QS0s 0 [0 O O O “Current Table Properties” O “Row
Subset:” 00 Buried AGNs 0O OO
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-
F7ANE) BRE 5T ANTH)

TOPCAT =

o Euser| dieesn ¥wa & o

Current Table

Label: sDss0i.g50s
Loca ch(s,5)

ed
917 apparent)

roadeast Row

clionts: (@ B

IPAME) BEE 5T ANTH)

TOPCAT v e x
EHOEIFERDE INREEEED

[5D550MM-0505

T ANRQ190s O
£ & @0 @ IR Cortol

20 0000000000 0ODO0ODOO Buried AGNs OO OD

21. E — “Session” 0000000 O00O0Oburied-agn table.fitsOOOOOO
gbobodobogoobgan

0000000000000 AGNODDODDDDDDDDDDODDOOODODOOOOO
TOPCATOOODODOODOODODODODOUOOOOOODOOOO
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4 VOOOOoOOOoDoOOooooooOo

2000000 XO0O0DODooOoooooo AGNOOOOooooooooooooo
goooooooooooooovoooooooooooooooooooooooo
o0 vooooooooooooOoOoOoOoOOOoOoOooooooooooooooooo
boobdobbodobodbuoobobodboobobooboobobboboan
gbooboboobooboboboboobobboboobooboboobo

OopoooOoooOoOoOOOOOOOOOOOCOCOOCCOCOCOOCOOODODODOOO Web
0000000 00oooOoooooO TOPCATOO WebODOOOOOOOOOO
gboobobobooboobo@mobooboobobobobooboobobbobon
gbooboobodobgaobd

0000000ONASA/IPAC Extragalactic Database (NED) DO OO OOOODO0O
000000000000000Spectral Energy Distribution (SED) 00O O0O0OOO
0000 Abstract 0000000000000 0OOOOOOOOOOOODOOOOOO
oo0oooobooboo0ooO0obooooobOoobOobo0obDO0bDOoO0O00ObD0OO NEDO
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Results from query to NASA/IPAC Extragalactic Database (NED),

which is operated by the Jet Propulsion Laboratory, California Institute of
Technology, under contract with the National Aeronautics and Space Administration.
This work was (partially) supported by the US National Virtual Observatory
development project, which is funded by the National Science Foundation

under cooperative agreement AST0122449 with The Johns Hopkins University.

queryDateTime:2012-03-14T04:52:56PDT
Main Information Table for Searching NED within 1.000 arcmin of 233.737980, 23.503190

Equinox:J2000.0

CoordSystem:Equatorial

No. Object Name RA(deg) DEC(deg) Type Velocity Redshift Redshift Flag Magnitude and Filter Distance (arcmin) References Notes Photometry Points
Positions Redshift Points Diameter Points Associations

1 ARP 220 233.73798 23.50319 G 5434 0.018126 13.94 0.000 807 20 173 11 14 8 1
2 ARP 220:[SDC94] 01 233.73798 23.50319 VisS 22.3R 0.0001 00000 1
3 ARP 220:[CMD2007] SN 233.73804 23.50333 VisS 0.0091 000001
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Results from query to NASA/IPAC Extragalactic Database (NED),

which is operated by the Jet Propulsion Laboratory, California Institute of
Technology, under contract with the National Aeronautics and Space Administration.
This work was (partially) supported by the US National Virtual Observatory
development project, which is funded by the National Science Foundation

under cooperative agreement AST0122449 with The Johns Hopkins University.
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public class MyPlugin {
public static double sqravg(double x, double y) {
return Math.sqrt(x * y);
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