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B i RS AT P 268 25 7 i o

C WorldWide Telescope - Windows Internet Explorer =5
9 - a worldvidetel escope. org Ll et dIT b P
B?Vindovws Live B - RITE ARM M BN BF i #E 1= w0 o BR

L |y @ RURE - @ AR Bl @ KRESMEN -

(T

nhrllﬂhlc Telescope 1 g ¢ HER) - BEE - TAQ-~ 0'

TIME com)

4 T Microsoft R 7

.jli* WorldW " da

Experience
WorldWide Telescope
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LICENSE TERMS
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BRI EEE v
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Microsoft® Research

WorldWide Telescope

Find Objects

T Search
Find Objects

Install WWT

v" Music and other Tour Resource (& 5K AthE 7 HIR)

HEINREFRAE T FH P N 808 6 18 R A BRI B AR . Bk I,
Mgl —ASE s O, EEas CB iR e R, BT
“Download” §iL Al 4. fEHIEH SRR, ATAERINXEE &R,
PRI K 22 2 3G — P B (B R

Artist Details

Gas / Mat Jarvis Soundscape from Gas 00 e
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?;:E?arthlu:.|:|p_i:a‘-::pI|:|rer_r'r|i:-::] Gas / Mat Jarvis ?-_-r ___-I,‘.E. : ,.,.-:- Gas 009 R

v B AN
WIhe S “HRR—FreE— 3T LT A 0807 (ThEERIE .
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BEThfE T LUK 1] 2 28 3 P I8 i S 0 R EAH AL, DA S2 S MR
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R T =AW A aE KM, XA TIRER L IR EE IR
B IR IERAE . “ A" EE R —MBHRIE 2 )5 B3 B AR B R <4
i B MBIHE IS LS B AR T MBI T RGO 2R —
MBS R A EE A R I G R R AME 2 o HAE S 2 U
LAgEfisy, ek CHE R B CORMEET . WEREAXE, &
mRELs — I, B U R !

Orion Nebula - Hubble's Universe

Dr. Frank Summers

AR e e e e

v' Undo (J4%). Redo (1K%)

HEThEe ROt 7R 5k B EE R DL bEsE, e 02 i Crl+z; WE
Ctri+Y. 7F WWT Hidfg — 25 F o Pessg ny LU A, Blin: &6 Ctrl+C, Rl
Ctrl+V, BiY] Ctrl+X, (HiXE L UEH TR scs. B RS, NEH T
5RZIHT

v" Publish Tour to Community: CEiEJF EfEE4EX )
23 #E&

st R R, e mln s EE.
FSLEE '_'v:{ . i S

Sombrero Galaw

FE 72T R Eoli AAE P g A RAEZE3R K B AR B = K, RS AME R 7

B L5 20 B B R B v i o T I B R SO i A B fr, I EL
H I Bl B BRI, AN s BN B R A ST, # Al A
PR AJREN B P P S R . iy “BRiREE R B/ NTE, i
Bl V7 8F T, KRS Frk K R RER PR IR R, AR
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BN e AL E . T ELBEE s RER, SO RIAIE, bR S — B
b6 FH P TG B G 88 5 ATk P I B 2R 328 B PR e 52 1 7 o7

R T HICRE R “BOIEIR 7. BT = L T3 “NGC” RAKKS, HiA
“NGC” Hhe=1E B WL B iRA — NG RE. #FHA “NGC422”

& Microsoft Worldwide Telescope

4 O NGE4222

)

i, SRS RERRE =ANE . FEAFEIX = BRI 2R, AP 2E
FI7E T 24 MONGCA220 ZE NGCA229 (45 IS 5136 » 2548 AR RS A e — A
g, 7R S A R B 2 FAn i . BT AR P ] LRI 7R3 &R “NGC422”
B 23 IR =N BB 45 SRR IR B NGC4222. NGC4223 il NGC4224. EATHINL B
WAE LR ER P HER bR R T .

R RN A NN BN DhRE H 3%, W N EIFTR . SR T HAE,

Crab (iSRS bined X-Ray... Peering into the... Hubble Refines D...
A LA AT 057 A, WIT S ik 1 72000+ &/ J5 L HRIE  BI& . Lat/Lng”
TRy e e — M r U, fEJETH BT HE RN B SUE, By CRTAE
WWT 5t H S R FR 382 B4R B AR 5 - A RE H e H a4
ERRFHSR R, RS EER S R WER, £ T Hil
M St L R EUR 7 B o 4 AR AR — s & L, g
HEL A EER/NE, SRR ST AL E

2.4 X

gy “HEX7 SR, gie IR B

# Nicrosoft World¥ide Telescope

ammunity B eijing

H AT WWT b 5 X FR et 7 2009 SEKVL H & & EA&E N A, 2010 4 “Hik
M7 TR RIE KA T UL S 2011 AR5 % A 4 E N I8 AE
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WWT Jb 5tk X 3k http://wwt. china—vo. org/home. htm

2.5 HimsE

sy BTG S, e MR R . HThREAE HUIN S S BT e R
ZJaA R .

# Nicrosoft World¥Wide Telescope

2.6 Wi~

gy R SR, gl I EE.

& Planets

[ Asteroids

& Lighting

% Minor Orbits’

JRENWT &, HHEEIERZNALOEL, EF 7 XNHE AL AR
B R A G A X KRR “CBIRT ST “REEELAE SN KR
Jbbﬁélﬁ%ﬂiﬁiﬁwo HENFFRIZEERIRTH “ v 7, REEIR K2 2T k.

® Microsoft WorldWide Telesc(c ® Microsoft WorldWide Telesc«

[FIFE, 7E “3d Solar System” IR IKE B ERELE. 8%, PG
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YER . B TBEART R k. FuEssE 22, H e WA T8 LT 5
PUEHIEZS . IXUEAE “UMIES a7 i B, 8% BRSO (8] o B
BB SN T4 £k, AR &, SRR

T R T =

iR iE]

AUL1/06/£1 1450040
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Po11

i)
14

R OK)
100

2.7 &E

s “HE” CRE, eI FEG.

e T Multi-R ystem Bodies | | EHE =EEEEER

X—ik st 2N TP BN, WE T CEEAEL” CHUERFIAT
7RISR E T M RAFIX” FIH . Hp, “HiERAT R e DLk S
TR EZ, W m RS AIA gL P ARG 2 m L EE, PR R R . RS
WE” H, P CURYEE iR BRI, SER SO A RE, CLAER
NI A S . TR L P ] DASZ IS WWT 4 i K BR BE 1) B FRSCEC AN PR

Wit
TERSECE R, HHBIMR “EREINES 7. YIREEE WT, s s
e iE . EARYI MBI, MR EAE
“Settings” KR sEE D “Select Your
Language ™. #ii7 Hh de2 1 B a0 B B 7 (R 0t i
HE, %E#% “Simplified Chinese”, %RJ5HE )5
US English | o HREMNAF IR, FFFER 77 14R)
Spenian 1 Chiness W T R R R TR, WA
W . PEECSCER. IRESVEES. R ET R

es— ol G E RS, AN, RS, R
TR R . E PRI S AR K o R LB R, JH P AT LL7E e

BCEIIAE, LAEE A ] WWT,

FEE TN R, A —HERZT R dams B R i N E R, 4t
JTNEFTRRAC I EIbR A WWT B3 N Dfe Add-in for Excel, MIJREZH Excel
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R SN WWT ol B aT A R ROR o e D BEAE AR 5 Y B S SCE C(WWT ) Excel
i ——Excel AL WT sPgal #AL) —3C, WFrER 222N EEA N4 .
= EEliS:

SolarSyztem 30 Salar System Yigw

“Yer” HEHANER, WKIKZEKHAR (SolarSystem). Bk (Earth). 1T
£ (Planet). BZ (Sky) Bi/&4 5 (Panorama). 4 iEFEH A —ANE, WWT
H Bhk % 2 Frde ot 5o 10 HLAE BE A T 07 AR A 35 (R AH O AR I 4 i ] 451
WiR WK FH &R B, B R 2 2o K R AR, M3 R orsisl i oRFE . JUR
ITRERKMH R EH R R B AR 2 EN S, A Ll Bmizx &)
ARV ESES

= EREA ARG BB HIX P AT S P R ER A,
PR e DAFE “ B 1 S FiE Bk B Eonii . Hh e kg, 3D Bi&.
X ek EE . I R & = L FELE Digitized Sky Survey (Optical)s*
WG, AL 2 ZE L BELE SFD Dust Map (Infrared) #8=0F 1%
A HAE S, SR A IR BRI

M ercurny .

ipparcos Catalog
VISS: VLA Low—frequency Sky Surwve s
HMAF TIC S-Tear Cosmic Microwave B: [ [i§ i

| SFD Tzt Map (Infraved) ssing of IRAS

B B4 N 5 — BN X X R (R S AT AL R A R A R X s
M PR R, AR SR @A . b AR TR 58 2% .

Planet Size AB55E5 kan

Actual Large =

Saturn

=iF

4:41:11

15 [A] K FH %
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3. EROIR— T LT H B

3.1 BRI T XIAT B 118
3.2 LTI s In—A b i
3.3 FELINT s i

3.4 FELINT o ds eIk

3.5 FELINT b s i

3.6 WERAE

3.7 VREZ AT i R T8O BE

3.8 1) g — A K

3.9 BB e T s 2%
3.10  HuEH. wEAAERRE
3.11 BB X R 12 Ik
3.12  ORZINT s g AR B b
3.13 W R

3.14  BE—AIRK

3.15 B MEIEE I N — AR

IR — A HEFLOAT (R 5 Gl — A PPT 0.
3.1 BIBET XN A &

@. fih “RE” (Explore) #r%%, fRIA “HFrid” New) , Hii “FTZIIT
R iR (Slide-Based Tour) .

@. 7120 )E 1 (Tour Properties) XfiEMEH, WIAFTEMELE, EHFE
70 x 94 BERWMEEKE , B “92k” (Classification) , #EFFE
Bl i@ 2, T “fR4F” (Save) o

@. gy, Ad “BEhn”  (Add New Slide) , #RJGHEAT LAFFUA A%
— AR T o IXAN AR AR 550 A2 B ) A 2 i () 9 BBl o M UR 52 GAR FR)
BRI EERS, M “LRAF” (Save) PAHENIENTE L4

@. 1E “H4EN”  (Save As) XTUEAEH, HAIEUERIAFR Q2R PRA] LA
S5ARIE “BirEbE” dHEER R A ATRARD

®. iy “fRIF”  (Save) o BUACRAEIINLE N « C:\ FRIISCHY” , fRATEA
B SCAAFAEAR VT AL AT AT A7 B

®. BRI B “X” SCPEE, EFR 27 (Yes) DABHIAIRAESC
PHIX AN 23

"R

o B EAREE 35 NFERF. WHRARENEFIAR SR T 35 NS,
WWT ¥t H shig MR F5 LLE /R e8I PR . SR An KK, PLE T 5/
PIFARNY BTGV s A AR &, A ASRE s B0 K B BE 5 3R o

o WEAREBSIMZINT F g H K2, LA T ARRLE Rl —AN Rk 4 423 5o
K, IAARTEERNLIIT 7 L7 sh % AR B S LI Ao
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3.2 RLIST Fisin— Ak

LT R RS IS R, AT R AR 16 TR AR,
PRREZAVT RN E 2L e Hd “RfF7 (Save) o

3.3 TEAIAT i HEs I

@. PLZIT FrmAR B 3R (Text) %41

@. FECAG R A (Text Editor) ™, EFEIRABZ M FREIL AR,
SRR B SO G R AR IS IR HE R 1) “PRA7” (Save) o FEARmT “IRAF”
(Save) ZJa, MARLUAFMIE TG, BRERT T,

. R AL PR B AL

i

d

FEVRTE BECABAT AL EAZ M 4288 (Bnter) SEICAHAT .

ML HE IR GRS BT TR B ST R

AR 2T ERISOR, e P/ AEWE” (Color/Opacity) i
IGEM TTT P52 SCAS (A P EEL A 325 B 2

FE SO G e o o el U CCZ AL, 73 i Pk B M T B T S
. WRARAE— DA IR RSO, IBAZAThRERSEH .

* & o

*

3.4 FELIT A E IR

O. LT ke, s “FIR”  ( Shape ) , AFIEFE—NIIR, #lin
3 ( Ring ) »

@. BRI BN Z)4T i EARAEECE E A B .

R

o TEMZPT R IR f5, fRal Phdd S Rk B R e fF, i
SO R AVAS B b Stk S AN N N D S = L3

o BEARPRELELT R ERRIR, Bt/ AEHE” (Color/Opacity),
P B e LB ANE P E G o HORSUE IR . Bl s i .

3.5 AT FHHamE R

O. ELPT FmERT, fads “BA” (Picture) , SRJE N SEARARE K& .

@. mEE KA, eSS “FTFF” (Open) .

@. ¥ B R 22047 B EARAR R AL E

R

o SRR T LA R ASFR: JPGL PNG. TIF. TIFF. FITS. FIT.

o JERAER TR R RN

o BAEBRELT R LB, EBECBIE/AERAE” (Color/Opacity)
Sk 5% Py ) R 35 B
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3.6 REBRHANE

@. HfH, JEORMG M7 PR KT IR0 .
@. LR LT B, B e R E”  (Set Start Camera
Position) .
@). I IR 4E WA E
@. LR LT R, P W s R E”  (Set End Camera
Position) .
"R
WUERARAR R AE LI KT P i i S0 1B 7 380 1 N 2 Bl s AR o, R T B — B
ANE N 25 8RR B — KT 2047 Fr e

3.7 REELINT F &R

O. FELIT A 4ams R 8 “00:10. 07 Abspd—ik, HBLETFHAE -k,
FRAFUE TN B o
@. B ZINT Fr & (] BRI 10 B0 T BB B, 5t si e 1) I R i
Sk, BUDBE . FREES G R, g BTk, e TE
®. BRUFAIEMRTE 5, B e R T B —IR, 24007 4% ik
N [) A2 20
R’
fEmd—k b CF) gk, WM Q) 18, BEskZIKT H R EFR PE
21T R I A K TR E -

3.8 QlE— gz A

A B A — ik KIAT B B AR LA MAR - 55— SR ZIAT A i 4 s B
SR REAS WWT 92 Y48 2R 0L ThI AN ) i i T A b AR DU . 38 — kL0471 4
W K S 7 VB Ui R S A A 1T, R EIAIE E -

@. HEAABOK 4/ LA 4 i BB oR K047 Fr (B8 5 I 25 — 5K 00T A

BRI A

@. GBS LT F, B “IEoH4aRs K7 (Capture New Thumbnail)
R

PREEH 28—k 20T B AE NAREEA LT IS (Overview) , S8R TEEE 5k
2T R EFFAR VRIS« IXAER TR, B —ak 2T i 4 i B BE AN 2 W S8 Ui HR
T2, (A SOKs S0 GA W A 18 5% A 1 5 R

3.9 WERTEREBES

@. FEARENE —NFILINT A 25, ST “ 87 (View) Fr&k.
@. fE R TR, RERE LR AN
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@. LT i, sy “fR4F7 (Save)

3.10 BUEHM. WRMALERRE

PREEEHIE 2T A H A B AL E . SO — e R LI F
BT HEMLZIT ik, XAThRe 2 Taa .
O. FEREVEE—AHNLT 2 )G, AETEn “BxR” (View) %,
s A=k 2024 BT 0 H A A
@. 1E “H#/mE”  (Date/Time) MEIUHIMR A, FFT k% H AR E, 28
Ja ri N
@), M EWEbR A, o B H . WA LT R, AR, fEad
“EaE HEH. BFEFIA E”  (Track Date/Time/Location) o
@. A2 R, A “R e RIGAE”  (Set Start Camera
Position) ” .
®. fE “HH /w7 dwfemmd, FaEsk ool H BRI ), S <R
(Apply) &
KM “HB/B A RPEHMR, idf “0K”
'R
Tt S BTSN ET BAR AT CURRBR X« H B/ 1] 3 456 Th A 1) Bt
JE o

3.11 HEEBRIIXNZEEERK

PRI ZIKT R R IGIRIEAR . SCARRE Ak, AEER R, REEsE “9R)
A~ (Send to Front) . “ikFj5MH” (Send to Back) . “fEHiHr” (Send
Forward) Bt “4¥J5i%” (Send Backward ) .

'R

AT SOARBE f, R Bt/ ANEREEY, B EEn,

W NIE B A 0 LR SO At AE B

3.12 AL Fr i in & AR ERE Sh &

PREE_E#E OIS REE EHE WWT o] DU A 808 & R . B W SRR — A
SARPITFRENUAE R ZE 7R, b n] LATEIR B SRS .
EZJT R AR, B “HIR” (Music) B “EH4ME” (Voiceovers) , FA
S P AR AR B R
REVE—N NSNS, PR E—AN S A IER 22 X, DL T BRI 5 & Je s
B, Gl R R E L, B — A MP3 SRR A . LR AT
fERFENI AR S
@. #if; “IFaR”  (Start) %81, @&#F “PrA#F” (ALl Programs) ,
eI “MHfE”  (Accessories) , #EFHFTEM “UAR”  (Entertainment) ,
HIEE “3EHL” (Sound Recorder) o
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@. fEFENEHES, B “HFiax%”  (Start Recording) , EHIFRAY
AE, WEHRT “4RxEE”  (Stop Recording) -
@). fE71F N (Save As) RHEHEH, NARBCREBA—DNL T, &5 Windows
Media Audio #&3 , S5 TRAF S
R
o TEXEH ATV EFRBIINAS FR, XESMAIREEENEI.
o UEERE—IKRZIAT B 2 IR TR] DAUG R AR ISR KR

3.13 WEHFERE

O. FEARMZIT Fidsin— N AR J5, Aipd R, %5 “Hyperlink” .
@. B “YulHBsER” WHENERS, 78 “NRL” A28 NPRhE, B8 Wk
ZUERE, mE HEE” S
R’x:
TER AR EEZ SR TEAR B BIMHEa I — SRR B a5, #EE pe
N R LA B B R .

3.14 BE— MK

O. fEARGIE—NHIZIIT Fr 2 G, BETEm “BxR” (View) £, HEHM
W0 E BRI TR o 7 & Sk 2 24 /T B B BA A ]

@. SEHETER “RE” (Explore) £2, sy “Wo” = — Ak, il
KPBHZ/AKPH (Solar System/Sun) o

'R

o WHEAREANKI, IBAEREIRESRIERE 72K AR EREANE
EAE. R TERH R E (Settings) FRZE, FEKFH R AR HHiE SR
TR BH R

o NIFILIBE—AK, TERIMSHHETFHEANRI—DEEE. g5/,
SR 5 B8 Sk o ) — N AN TR 1) 22 R AR 1/ 2 SO L R ) — R v

3.15 K Z MBI N— &

TELINT 4 B b s A o, S BEAE SR LA B I & 9183 (Merge Tour after
slide+) , 2R G 7E N AR BIURELG I 1098307, R, ROl 5 — Mg A
HANZLIT R G-

R

A DIRE A R BB A I 2 5 — MBI — K LT R 2 e, I EE =

A T LA LT o
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4. WWT &I RFIFIEFRE 2 BTFHM R

ERIGERGIETR M AR NS S, 8 TP AE 3K 58 356 AT LR
o)X TR o AR S DL ) A T 2R Bl R S A i ) VR I R
RO B PR, I L R ORI T T T . — T T E A A= I AR E AR R A
A B ACR, HRAMWAERAE; 53— 07 2 B A E BT R I
1) “RAN7, FBUSW SR EL, SRR, WIdE ARSI AR IX 28 A 7,
PA TN B i st gt N B — AT = 1 2 Ik o AR AR FRATTAE A FH WWT ()i A2 vh
L2 AR, AR A PR R A s, I —E Ty, EREXSHE . KRR
NEIREEF TG, BHARE HORTE, (R SCPr R i f2 T, BN T —Ah
A, FRATRASIE S R E DI AR T, BRI JUREMRERA T o A EIRERRAR
il Ik A HH R 1) ) S AT DR 1R T S IEAT o, UG & i

http://bbs. astron. ac. cn/forum=72-1. html

[ERFB L] AMARRRLT A RmX s BAE?

CSEHEARE ] IR 2 AR LA, IBAURRIRHE T — T R
B SUGAESRIN IS FE U F, ERRANEN, R R IR — AN LI A
Fr USRI E TR T 2 JRIF R a0 — M8, SR EMIMRRE T “B
In—5KZJ4T /7 (Add New Slide) . W& “Wsin—ikzJdTH” &5 “ play ”
FHIFEM S — N6 B, BARIRIREA B “UI—ikK&IT R R T,
SEETEZIT Al Bl BIREERE 7. Wk 1 Fir.

% Nicrosoft World¥ade Telescop

R

— Add Mew Slide
1= TR (]
0:00

B 1 IR B2 e
U L 2] a4t i BB ) 2

[ SErEfRaEr 1w 22 k03 s ding B 7 E = (B0R =) ] UG
CERRD ) 1 A ph I 1] . EEAR SRS A A B B 1], mT DLk r ik ] B AR /8 XK,
NG SBHCT . IREGRMIBR R R, Al dEs R, RSO R .
K2 e
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UHELEE 3] W TEmEART?

[ SR X — R HE 7 B BB R B Ah— AN F: Microsoft
Word. KINTE WWT A EERINERFHITIEE. Bl word iR i 2R,
FRENE 2 WWT 180 5 R EIAT . a0l 3 s

© 2 i (4)al 53 R SR R @)
—— Ol =
|kmgsoﬁ ‘Eﬂlﬂiﬂﬁ[ Kinosoftf =/ | -

B3 #BAZARF

CHELER 4 df i — B e B B SR B B AR I8 i SRR 0 ?

CSEMERRE ] (VNN T 755 AT Fr dims [ b i A o, b “ B30T 7
eI, RIS R4S B 22 A2 RS 58 M7 it — SR I 17 75 3 138 Uiy
WL SRR L] BR B 2 T —3KELIAT Ao

BRI ——EHIE I ZE R LT A I, BOSIER B LI A 37
oo B P, XSO A Bt BREEE A — SR LIAT A i B 25 R el 2B 3k —
5K EZIAT Ao

[H R SY ik g J Lk Fr o S AR — 207

[BEEMRE ] 2 AR R3Ok, RREARLT A, Ba R %
FES—IRZIAT P BB, Hh B A IE R RN, RS ARG 5 2 )5 T 4]
ST b e FEJRTHBIZIKT v DL AR A B . (H R AN RERUR . A AR S Lok
ZIKT Fr AN R SCAS (BRI RN — B, R4 Fa BN ER — N SOARRT, fE30K
I BEAE B B AR NI o A2 BUR IR INSCARI , A A sl BRI AT T
A e A E S WWT B, WISCARS R B P HIA6(E, 22 IR
R, ERGHE I EIR D IRIEAT .

AR FE ORI R — K0T FESREEPI, 2— A SO
AL E S AT — 2T AL B, 55 A SCRIALE N BENLI . BT PR
B RIMAE R AL E, T EIBIRE . 5 AN R SCAR B R, REAEN
JRAERTERAE, OURSGRIRE AR R, e B AL E LB .

[HEREE 6] Wik - AT HIBEsl. SRR

CSEXERRE ] O 1 A8 I SN e A B, FRATTH W A B I i SC - MRS A 4%
5 EREREE B2 sk, N ASIE— AN EPEOR R .
@© LT A mA AR, RS, KNG E AR, LT
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Frigams B g, iy “BOEIHRBEEAL . WilE 4 FR .

& Microsoft Worldwide Telescope

Bl R
Duplicate Slide at End Position
Merge Tour after slide...

SRTHEEENE

b = i
HEFHEEREE

FOTH

Set Next Slide (Next slide)

Fade In Slide Elements
| B/

B4 REITHBEAE

@ FERM EREAR, Adi)a LT “Animate (B 7, R
IR 2 Won—A “ V7. & 5 Pros.

Hyperink
Link to Shde (Mo Link)

« | Animate

K5 #&Ed “Animate”

® B LHT g EA EANNEA=ATE, ERERNENEGA. WK
6 Fiaso
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& Microsoft Wordwide Telescope

Be6 HRiEh=#

@ BRI EEE RN CIRYET FIRNGED, IR JEfESums 1A by
ABE, Ry “BOEATREECA R o WA T s,

& Microsoft Worldwide Telescope

BARONR
Duplicate Slide at End Position

Merge Tour after slide...

IR E
TR
Set Mext Slide (Mext slide)

Fade In slide Elements
BB RR/EE/ S

B7 BEGHREGME

AEmaA— =P 2 REE, 1 A PRI AR . & RSN A
BUARSCHCR, BT ORROR , SEPRA i/ M RUR o “Animate” X —IhfE
ERERIMH B s S0 TIREF SRR SN (CEFE BTN 4, LRIk
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MR ERCR . T EIERNE, ER AR ENBNREL T, ZEE A
SR B R —EL SlfEEsid e S H I RE, IR

CHEREBR 7] i s i S AER A B UL ?

(e ) Al 2] T Wik XS E R E A K. HE—EHBIIS
T EREL, T HEANEITERIEMANS . R CFRIEE, e R
BAFELRD, SIS Sy . BAARERE R, fECFRRIZIAT B i 4ang K
AR, EBEEEHL)T AR E “Duplicate Slide at End Position”.
AR A R s (] RO AT

FILFE 8] kR OA MAT BB R B RREL?

[SErEfRE ) o RN “BoR” 325, e “E” 5 v iH 2%, Bieefs
ERENNELE . FIEEOTVEBRE R F ek BIE . 172255, 7E 3d Solar System
HL R /%Bf’%ﬁﬂ ﬁé?jwlfw?v\m
H’Eﬁuﬂ'{ééﬂﬂ FIEL, T KL ELTH R IR
i, z/ﬁmfﬁuﬂ'{é@ﬂ}#ﬂl%i WIRTHBRIEZL, B i “Add New Slide”,
XA B — 5K LJAT A E 2RI R ﬁ%&ﬁz%lﬁl@%{ﬁ’h

HLIF O fnfaE B A B A ?

(SRS O9 7B RERISLARICR,, fEFRIA “Sky” AT DL I RE )
o By BV “EoR” SEH. i “OREMME 7, BTN THE S LA
N7 M N R

Aima— AR “Sky” WA R HIEE, HeEdRmAaHBIlRig.

[HELEE10] mIFRENMERBFHEERE. Bx. ER?

[ SEAMEAR T6T T 2R M U HE B 22 F0 NGC 2 R 19 N BEIS7E WWT HH IR 25 5 3R )
MERNE . B WT & REE. BdEm “HE” 5, MAEHERN
HFr MK T H WWT SCERERI SR . Bland A M9, Zams KR 7 2oRH M9, B8
7N T M91 2 M99 FrfAfE E. W 8 Aiw.

& Microsoft Worldwide Telescope
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UEREE 111 i siE A EE P EBE R RS R ?

[SErEffE ] T 2SRRI R, AR R, BENREER
MBHL WA 9 . MREERIARE 22, WTBLEH PSR SE ). £E WIT Hh R
17 “Sky” M “SolarSystem” PIMIRAMNAT, AWMl “FEBLE R &
ASRAERIVESE T 2K P 183, BRI h i, SRS R atml 2 .
AR EEIE AT, AR E R AR, TR Bl B CRR T
PSP BN TR,

AVirgo
Satumn

CE LR 12 gl N WWT E3RER B4 ?

CSEsERRE Y 7EBe s f T 07 i BL —Heging &I b, Bafida i, o Iz ng
N B S B AMEE. W 10 fon. f£53 25 RRa8 T A HECEERERE
HRIER

=l

| SEDsSEE
=/ =g FRISDSSEE
Solarsystem 3 | dLsolar system View Y J EEIDSS FITSEEE

10 FEEER



UH LR 131 AT R8 i A sedmis ?

[SEXEMEE Y AWM RE. — MO TITRZ “ R ag " hrgssl,
AR REMB A o T3 — R Al RESE P I8 X8 i SO R AR TR, X RO R g
It R BRI 1= DRE, Fr RIE I BGE s a1k o 5 ARG B2 iy, A “ IR
R>FTIF =807 MR

[ DL RR 14) o) o AR ) T VR AL B B 0 2

(SRS ) I VIFE RN — kLT 2 i e BshMm P i g, 5
FOYET I AL B 51Z5K 20T Fr i B R B AR din ™ —3k&14T B, HIHF
R AL BRI INZIIT B 2 B R N 2 o I ATERR IR I, BT — 5K 44T
FRETRGE, WWT 2 H 3 FHR R IR s 2 40T F e i 77, X —id i
FARTRELW . FrCAEAE R WWT 89, R CAERT—ak&)T v bl s, sk

“Duplicate Slide at End Position” (FEZEH AN EIHIN—5KZ)MT H), wt—
K, WIIRE—5kZIMT A SET—ok &5 R A B 2 e — 5

HiER= LERT— 5K 20T B B S dsmZ) T i “Add New Slide” W), fff
PR ETZIIT Fr A TE G SR B o 45 R IR BRI, TR & W Ik ZJUT Fr i) 45 TR %
e BRI TR E

CF W 15) AT AR, &ATEE “Sky” KIEmR?

[SEAEREE ] $T7T WWT [Mars B X & HBLfRA “Planet (fT
£)” “Panorama (£5) 7 “SolarSystem (KFHZR) 7, #i
T N AR 5 KRR HAEKBIMER. BT EiRM,
FENH AR “WorldWide Telescope” EAR, JB 3 WWT &4

TR AR AR LR Y 1) R

I fE— ORI, TR, i, KANERSG 1, Joikiksrigd, mH
AR % BTSSR

2+ AEERAIIL. Gif BB, B CRZ A REA F .
3v —EAHT HAEBCE A ELIT, 7 E N H IR A g
4, BCEBNE RS, PR LA H 3T PR A .

5. AFIM MR, HzaX A1, ERMA .
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5. #lfE WWT &7 LB H

[(—1 KE&¥

N, FATEL KRB B, RS @A FIAE AN T LT ) WWT 78

=

el

——

RIIRE, PR

FI3% ARSI

RTTEH
s Mﬂjﬂﬂ‘&ﬂﬁﬁﬁﬁiqﬂﬁ S-Sl Srvesns

;'Ea:'ﬁ'nrld'ﬁ'ideTelezcnpe
Fh3fem ( F5Eh )
World¥ide Telescope =0T

iE
RJE, WWT 3ty i8I JE Ik MAEAE. £ “i@irmtt” XiitEd, IR
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B NS AR A, HETUNAEL T vl LA, 0] PLZE DS T 58 ) B o i3
TSI InFRATTHI N Mars A8 Ebsdl, ST —NRERIEHERIR, MA/ES
%, B CEANEMR” A, mREER R AEEEE, HENMAK, S i
B L, IXEE, —AN %N Mars IS BLZE WWT AR A By, T CEBoR”
SRR A

BEREL X =xEn

B e—

AT TR e

@i EiFaEt

fEH®ES fEd it 5
Qi Cudary

FARER SRR FAREREFER

SN [l - T E

e FER TR TR S e A

FIEFRENS)

® iEm

" i RETE

B=, FMES LT . Hdi “Add New Slide”, hn—sk&J4T A, T
ITFE LD P, BT —ikig4Ti RIERGA 10 B rZI4T B K ehnts
ZNE) 0:10. 0 Ak, Ik 85T [A] 50 PN 1 = A R SR 3G AR R B 5K L 00T (1) 4%
R IE] o GnFRATT AT LAKE 2 T g 4 #D o

B SR PRI === e
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BRK, BAVS RO EA——KEME R 7o £ WT HBRK A,
Th ARKGHATM B AG 7 “Planet”, KBRS “Mars”, T4, RKMMAKE
TG AR SRA T AL S T o JRAT T ) DA 5 B0 SRR IR B TROR AN 4 /N K

igm@ ) ol B Dt

Planet Mars - G:) v

A BUEAS B AR IATRATIEAE, Bl R AT IR K LT A s s
T R, A WWT TR BT CSCR” $ A, i R A TR SR
Ay . TESCARZRIESS T, KRR DU AR I SCT, W KRR D94
Fo MRATPLER TR, TR/, B, EEAERIIZER Microsoft Word
TR WETEZ)E, ?ﬁﬁ%ﬁ%ﬁﬁfiiﬁéﬁiﬁ%ﬁﬁ’ihﬁj% CX7 ¥R,
XA R AR I SO AR K IR AR S S SO S  EE
— AR “ORAE7, XFERATREE I SO B S E K B E R R T

IERATEERCRE CREAD, ETEW CT R RN ? ROk AR, AR
AR KR WA bR AR, e ML R, R B B R




PLIEAE, HURT LB A SO R RN T i BT AN INE S T
BRI BARE, ARIFEM? SO RN R BRI T .

Bz T ARIREE SO TR, AR R EAE T B AR
W, At HEhif b SCT WA A, AT IR B

XA, BATHA T RAEIZKLIAT Fr (0 4ams BE 2 5 il A B
w2 I R SR A AKX SR ZIAT By LT — R AT, Bl HL e () A BT ) 4

AT

Duplicate Slide at End Position
Merge Tour after slide

Mz BHGEENF

WEF SRR
WESHARIE

SFARARER
STERAVEE

[ ERSE
EOTH
Set Hext Slide (Mext Slide)
Fade In Slide Elements

[v] susBRLesE)/Bs
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&, FEZIKT A BRI — K LT 22t R A 4 BB AN 1 AT TR 32
ISERFE T . A 17X, A5 R B oM T R Rt & AR5 5 (8

# Nicrosoft World¥ide Telescope
= RIS T =

ROk, WANRG XKL Fdnda 1o
% Nicroszoft YWorld¥ide Telescope

[

i Add Mew Slide
=1

040
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R Sehnte BIXIT 5 AX SR ZIAT A 22 R A1, S AR R A\ B0 S 7RIl
n “CET. AT Fran 4 A B T RATS R R iE o A .

Fsk&HT A Ao 1, SRR AR, BRI R R, AT
A WWT A B “ORAE” 428l S — B ILRRAE, BOE MR R AME
Ol BATZHTH) AR AR T o

FVUAE, AT AR LT A T . SBES =3, &Sdi“Add New Slide”,
WHN—sKZ0hT B, T, TR Ay 10 FP IR EE — sk Z0HT B wh R IR Z04T F v 3%
h, BATE 2 “Aoa”, W ERTR.

® Microsoft WorldWide Telescope

i RIS TE R it

Add New Slide

RE—EFIE T, 5 5KEIHT AR 2R RS R KR IR o IXHeE, Fedl]
BIHE 5 — IO IHOR T —— W E IR M S RS ALE, AT — A R i@ i hiE
1o IATHBCE ST BOVBRIT IR AL E NS L an s B R, fE58 5k v I
P, EE “BOEIHIREUALE Y, TRITIRI B B E T .
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il

e

HAREUT R
Tuplicate Slide at End Fosition

Merge Tour after slide. ..
MIZ BTN

HEF IR
WELRBRUE

ETFIERRE
ErERBiE

IR AERE E

FAUTH

Set Next Slide (Next Slide)

Fade In 5lide Elements
$hi2 B A/ AL/ M

K, ARSI b Rish K2, BEATHER:, kA B BA TS

| ER
n0dn =i ]

HIER
AT

Duplicate Slide at End Positien
Merge Towr after slide...

MaE BTREENE

FEF IR E
WEERA R

ETFIRRAE
BTERBEAE

SR
K
Set Next Slide (Wext Slide)
Fade In Slide Elements
012 IR/ R M




SRIFIEIL “ e G WAL B BRI BN A R B . T B R
AT AR o 2488, AT AT LU B8 A e B E X sk 20T AR S 1E B o
AT R 2 B “IBATI R O = AR AT T, B AR, RILK
R TR RS T IKLIAT A B 10 AR I TE R T, AT THE S
=BHINER BN A B . fRAE, IE1T, RIREAZ T .

>

> Add New Slide

1=1IATE | BT

R RIoE, WERATEECR R ? fr LT i EA 7 ZROoE . A
TR AT, ML ROR L2558, AR ZEALEE —5KRAIHT Fr af Rz B #F 4 2
PP A, DABE S LR TUHY RS o BRI, FATI R BN 28 =5k&0T v 17, HAE
FH 5 FH SR AE Jie e R TBOR 2 TA) AT I 0%

AT A

Duplicate Slide at End Fosition

Merge Touwr after slide..
iz BTN
WEFRELE
HELRHANNE
STHREREE
STHERANNE
TR AR E

ETH
Set Next Slide (Wext Slide)
Fade In 5lide Elements
$hizs EER/TEL /S

SR k&I v B A, %&£ “Duplicate Slide at End Position”,
A5 =5k ZI0T ok CASE 9k Z) 4T A B 45 R A BT 46 .

¥ Nicrosoft World¥ide Telescope

FR RS

-

> Add Mew Slide

1= 1THY ] BN B, B {4

010 M-nA N4 n




TAgG RN Wi, BEFENEy 2 8, REH 0K 1.

Bk, BATEBWREBOR. @it “Duplicate Slide at End Position” ¥
IEBEVUSKLIT Fry deda oy “Boed ok ”, WE RIS (A8 4 70, WE MR E N
A LA

>

1= TR E] = i il
o1z -4 0 -4 0 n-02

Add Mew Slide

A BARRRC KA IO, SRR BEE KR A BN AT KA B . IRAT

& Nicrosoft ¥orld¥ide Telescope

= ERsii i ki e

TSI
nmn

H, SICEZNT R B B CKEWE” WA T, BORAR, BERIR IR T
B S =KL v EKESGERIA BN b« KEMGE” WA, Bl KhG
PISHPUELT by BT, BIRFEBOR, SCFEUeLigl, gy M AR
FIBRAM & AN E LT e ?

RETH, AP ELAT A “KEME” WA ERdas, Bfsda—1
WT: “Animate”, WIRTHTA, HdiUbZIAT Frdang B4 BN EM =ML, =
RN, ARJE RS KR E A T BRI RN, DRAE— 1, BT
EARE, T ME R —REOR T ? BAARRCR LK T
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REE

EHEE

R

HIRE

B,/ B
Hyperlink

Link to Slide (Ho Link)

Animate

U7, FENRZIINEE LKL e (B4 /), BBNTELIIT e (Be )
7o RIS ZT —FE, BTRUSAS ——UiBH T

FEKLIT RN “A—aE”, mgdul, BNEELEE 7RI 1.
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& Microsoft worldwide Telescope
R FISTUEDE

OB+ TR S LRI B E AR Qo I e BRI R
AR, s wEa o 2. (H2 B HE A W, B8HEER,
T aE AR BTy, RGO REF F WWT A v it ot i) =515k FH T 0%
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Bf: BE+_ERZELER (A7)

WO K FME G+ R EZ B, SL BN L P, EREN4E6
HIEIA] I o A RIATE B ZE B 2= 1 B2 AT IR AL B AR SR 5
1E SR R 2 R R

HFEEFWIL - CE BB, SHWIRRIER, IES “SHHIER, RTHE”
G W A LRUR I 2R A e e, AT DA R — 2 KR, REARBIRE A —4%
SOR KM, eI, ATDARE S — B E A — . XPUE LR T E L,
HENIRENE LR o B pEE e - 2, M AE AL T RIE M,
FrblE RPN IE N EE R E . B o 94N Spica, JWTH T8, BN
“EF, o Bfgin, RRMAIREE, REEEEIE 2 2 TE (KR
KEEEEH 1756 TR, B©5KALLEINTEE B &I R— 510 =M.

F A PE AR T KA PR 4 R KB, KIH—FKAH 45 RIEE L
W fEMTE—XB “BERAE” Mbdeim, H/NE@E T DLUE A = B0 H A
By 2, KPR SCA N R M. 8 Bapdh 2P M = ph. ©~&7E 1718
SR B RS K S W« ARLAEE K .

FELRPEMIEAIRX, B—NMERNERAN “ELEERA", ABIRS
REWMHFEE L. M8T R E W AR RAPEONAIME R R EAKBUHE T
SRS, FEREERZIN X SRR g . (HESEFR K/ A 13 TiB4E, lEN
KPFHE 7900 124%, WM PEILTT M, Ik 5000 Y64, SEN 9.6 56D,

M58 (X HRNGC4579) R—MERER. BHLE—MABREHNRTFER
ZHWER R R GXANERIEHERKZA 6800 6, =N 10.5 %,) KX
R E AR T BB E .

BATRE BT E LR BZ 0N, XE—TESRER, 40 nd4,
NHK NGC4374. CEFEHERZIAE 5300 F5)EFE ) Ml A Him B i 214 i m84
B IEY) R ISR RAZ O RN

Wb KE LR Y, HHEGRM iR ER. B EaHmS N
MO0, SFR NGC4569 frlieim A R . EFEHERZ 6000 J7 /65,

S RMB G — B RZWHE R, TR ss U aF AR 5iE, T 2341
BEEER. CETGEHMAE —mEEs) 11°, BITREEEE E A1 EEE R
M104, S FR NGC4594.

LR EAEE L E T s B R ? = LR EAE —, HIA
BAREM. EELEEBIEER T MST A R, M58 MEEE &R, MS4 FEHIIRA
%, M9O JiEim A RZ A M104 FoiE 2 R .

P 2IX e B RS BA M Ik ? IR R E LR ZRARNIREZ B &
ERRVEE R AR « MG (Charles Messier) FRRELN, (CBf “EHBA
BFE7 EED HLWM KRR EHERA 7270 E F8E. 5 RIE L%
MABNXE, WOk S oeyT: ol - 2 R 52
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http://baike.baidu.com/view/8851.htm
http://baike.baidu.com/view/8851.htm
http://baike.baidu.com/view/59824.htm

6. WWT HF&H

[£&—] WWT H Excel #f——Excel BIHEAE WWT FH AT A4L
Trie 2 (Herp MyE K2 B 2= P )

WWT [f] Excel #fi &>+ 70 FRJad 1, €K WWT F1 Excel L4 &2k,
XA, E SRR Bk Excel H R WWT FraffiAb ik, AiiA=2)
R R — 2R3 E MBS, JLk, Ridnl Lo B8 Excel X im
SR AE R WWT (] AL S

AN RARGFAT? A AGEARANE /L 25 T — N IX A !

—. WWT i Excel %3
E SRR U — T WWT [ Excel JE 18- 225 .
TE4%E WWT (1) Excel #fifF2 al, iEHRRITHENCE 2L T WWT
(WWT 1) 2235 WRTTH N 2% ) A1 Excel. B35 WWT ) Excel #fift, fRib 7%
BRI ML R G2 i E oK .
WWT ) Excel $fitf 2238 5t iHHHL R G A U B IEAR TR

« Windows 45 % 2008 R2, Windows 7 SRR B A 5 (2 ik
A K windows A HEFFHK)

o AR Office 2007 Hi# 2010 (32 bit and 64 bit)

« WWT Penumbra Beta (3.0.X) #.2 5 kA CF#E bk
http://cdn.worldwidetelescope.org/beta/wwtsetuppenumbra.msi)

o %% .NET Framework 4.0 CF#ihht:
http://www.microsoft.com/downloads/en/details.aspx?FamilylD=
0a391abd-25c1-4fc0-919f-b21f31ab88b7&displaylang=en)

« Visual Studio 2010 Tools for Office Runtime (bt
http://www.microsoft.com/download/en/details.aspx?id=20479)

WIRARET R G 2 ER, A8 2Rmv] PLR 2 WWT 1) Excel ffifhE#4 2235 1
WWT 1 Excel $81F f H P Fam 09 N #8820 -

o TR FTRE WWT 1] Excel #ifF (WWT Add-in for ExceD):
http://ftp.research.microsoft.com/downloads/274e459a-f0c5-4d6
0-9e5¢-786807b2c83f/WWTEXxcelAddin.msi
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http://cdn.worldwidetelescope.org/beta/wwtsetuppenumbra.msi
http://www.microsoft.com/downloads/en/details.aspx?FamilyID=0a391abd-25c1-4fc0-919f-b21f31ab88b7&displaylang=en
http://www.microsoft.com/downloads/en/details.aspx?FamilyID=06C32242-2289-4471-93AA-CE96AA5CBC36
http://ftp.research.microsoft.com/downloads/274e459a-f0c5-4d60-9e5c-786807b2c83f/WWTExcelAddin.msi

o A FT % WWT f) Excel 4 F 654
http://cdn.worldwidetelescope.org/docs/WorldWideTelescopeAd
d-inforExcelUserGuide.chm

WWT ] Excel #2350 R -

o 55—, WHIATKAR Excel &b TR HRES .
o 5 5, iz4T WWT [ Excel 362225, WWTExcelAddin. msi, F%H&

PN T
TR
RS R, WERARITHSENLBA 2% Net Framework4.0 5(# VSTO
WorldWide Telescope Add-in for Excel Setup = X

Prerequisites
The prerequisite software required by WarldWide Telescope Add-in for Excel.

The following software must be installed in order to use WorldWide Telescope
Add-in for Excel:

MET Framework 4.0 Installed
Microsoft Excel 2007 / 2010 Installed
YSTO Runtime 4.0 Mot installed Download

@ Setup cannot proceed. Please install the missing prerequisites and dick Refresh

’ Back ] [ Refresh ] Insta

Runtime 4.0, 23R8I IREE IR B 28 T 82 3edi]. W EE PR, 23 fEHa
B f) “Not installed” $2EEVR: REITHFEMLEE %% VSTO Runtime 4.0,

R ik B “Not installed” 2 51 “Download” H#EAGECE MR
BOOUTHEAT T8 RAMaT R T B W B B AR ek, AR R L )
eI NEBE N NI M 3. T2 J5 %% T VSTO Runtime 4.0, 28512 $2/R
sy “Refresh” #8 (WHERARI RS IRA %24 Net Framework4.0, [RIFE (402 T7
RRHE, 23, BRI R IL BB T me, —BER “next”, “laccept”
&, R de e e,
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e B =20, FIJF Excel, MAIAEEIRHAE “WWT” FrZ¥ E/~7E Excel
L, I EATR .

fata]

o, =

]i e & i |11 = I--‘-|}:\‘.- b=l s & ﬂ;m. T - .
hj'"h (B Wi - | A A [[EEEE | EE | (S| Ed EI"%TG‘a
e e o (= B e | . N ENA
. B~ O A9~ R RS- [ : wE - e
o i ol wAst T mE B "

AL - Qs 4
4 B c D E F G H I
_—
2
3
4
5
6 -
'
B IR, AR CEAEIRIITH RN S 23 T WWT 1) Excel $ift . B4R,

ffa] FLEL 2
FERR, FAT—#E T T WWT i Excel i H) L He g !

. WWT ) Excel &R AT RE

At Excel SEHLEE B WWT #3425, W& HBLAF BT 11 A RS0
AR RS, AR, WA, FPOWI A, AR A, B BEWIN A, 2
P W A, mARERE, BRRIRAT, RIREE, WWT [ Excel #61H#5 8.

)

|~ & B\ WEER X HE #3 WE | wWT | Acoba (
R o
OEE & Q@ & & | 5 @
Visualize Layer  View Capture  GoTo  Manage |GoToViewpoint — Connect || Contact Feedback WWT Add-in
Selection Manager Samples ~ || Viewpoint Viewpoint - Viewpoints | From Data Remotely Us v for Excel Help
Visualize | WWT Viewpoints | | Target Machine Help
Al Q. &
i B C D E F G i I ] E
1
2
8
¢
B
B
T
n

T, FARNHE— T X HRBRIRE, IEREENKRECGAH.
o1. AIAIALIESE (Visualize Selection)
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B CRTAIERE” teH, AL RIiRHE ¢ EE RS (Layer Manager)
ST ROERES GREBEER), BRI AN H RS R, wF
KT~ . EEEASHRPE S, n “EFE7, “SoRiERE”. TR,
GREUZEIE”. “MBRE". “EILT7. “BH R, “LEE. “B7. “bid”

e BA @ WERE i #HE =R O#E | oww

@ e iy N

Visualize | Layer View Capture Go To Manage | Go To View
Selection |Manager Samples ~ || Viewpoint Viewpoint - Viewpoints From De
Visualize WWT Viewpoints
A1 - £ |
Layer Manager v X E

Select Layer Sheetl_1 (not linked) -

(O] Show Range 5] Update Range

m @ Delete Layer
Layer Name Sheetl 1
Reference Frame | Earth A

L e I T ) I S O S R
=
|

Map Columns 10
Dataln The FirstRow  WWT Label 1;
Select Cne - 13

To map additional columns, include the column in 14
your selection range and click the "Update Range" 15
button available above 16
17

g T RASTE, EETEAR S WWT [ Excel 3 IS0y, 35 2% 311
RWIRL . VIEB B AR SR, RELKFKEANE—TF, iERFEAN
KBS, PUSMENRIEN, RITSEEHR A LB,

ROT PR AR N R =R, KBRS ENRLENZ, UEZZERS
A WWT BERGEK . 58— ZMX M2 AT, “Soniill” ek BoriktE
JERIEFEAT . “HOFE D R BOLE R MAT IR EE, Sy “FE WWT A
R $ AT A 31 T30k 5 AV B AS R T AE WWT A= AR A B PR AR A . )
B2 K WWT FBRiZ)Z, HAE WWT [ Excel flifF BRI 22K A
M, “ERZ T RIGR— 24T KA RT, “S% 17 HikHEy “ k7,
IR AR BE FAR I SEAMT R BCE H Bk, “L IR br% R Excel 2251 WWT
LB K TR 4 . WWT (1) Excel JffRE FmIEani 728, W&k,
A5, “R7 AR RVHIRBCR R MV 2P, dnE i “ RN I SRR A 3k
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NIR IS TR]” P J5ORE N 2R B —— e rT A R A RIS H B 3
ISR W “hRic” S T4 — e R R VIR IC . P BRI “ 2t
@7 AR WWT HpRic i, “AricB” wf DLk £em iy, s A AT 1Y,
bk E R

JRE BRI P IEAT IR Z AR, BT B B, i A 21 i I AT

HFANRE——N 4.
« 2. ZEHZE (Layer Manager)
F T 7 R 2 B T A
e 3. MAEMRH (View Samples)

il BB 2L, Rl 4

AL, r il BT RO B H K ‘ 3 &
S, T LA R Bk s, S View Capture Manage
T ABIE B R S 2 s F 3L T e[ % 1Samples - Viewpoint Viewpoints
RS2 . A B . iIX42 4 i @ Earth Based Point Data Sample b
AN SE RS2 I EIE AR B, K @ Earth Based Geometry Data Sample :r
S DR IE A EE R E O s — wy Astronomy Based Point Data Sample 1
A SR RS Wy Astronomy Based Geometry Data Sample i
HH o

PR AP — AL —— “I T MR RS, A E R )
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S5 5 B S BLAE AT T T«

tgtronomy Based Peint Data Sample (This is the CFA-2 study with the fameus Stick-man)

v x & B 5 D E F G H I
- Astronony Based Point Data Sample (This is the CFi-2 study with the famous Stick-man)
1 (To visualize other samples please check the View Samples option in the WWT tah)
i =

[— 3 Steps to visualize this data in VorldWide Telescck here to view the helow stens visually (scroll right —--
4 |1. Open Microsoft Worldwide Telescope (installer available at http://www.worldwidetelescope. org/Hone. aspx)
3 2. Click on the "WWT"tab in the ribbon above

:d”;\‘?: 3. Select the entire datarange helow from 48 to F11A4 or select the range “StickMan” in the range selector found just

bbon below the ribbon

4. Click on "Visualize Selection™ button, i1.e. the first button from the left

5. Ensure the Reference Frame iz set to “Sky”

6. Verify that your columns are mapped appropriately. Teo visualize your own data, you would need at least latitutde
and leongtitude to be mapped.

7. Click on “¥iew in WWT” at the bottom of the task pane teo visualize the data in WWT

4 layer is now created with the selected data containing peints in the sky representing the CFA-2 Study. To
retrieve this layer, click en the “Layer Manager” button in the ribben to open up the task pane and select the
layer in the "Select Layer” drep down.

B

T

5 RA Dec n_Zw ¥h fpc “Color
5 | 8. 052265 30. 77584 14.9 12180 166. 5753 white
10 8.06B682 30.1748 15.4 4148 56. 52192 white
11 8.071758 29, 49127 15.2 5503 75. 38356 white
12 | 8. 071758 28. 45127 16,4 5354 73. 34247 white
13 | 8.083487 29.7072 15.5 500 89,0411 white
1d (R NGRIVG N PRI 1H 5 QREE R PTAT white

UL SO EFEHIERAE . Excel Eds it 7.
o 4. FHIRWIM A (Capture Viewpoint)
B “ R

?Jﬂ'ﬂ)ﬁ 7 Tﬁ%ﬂ’ jﬁj/ﬁ: \L.r oot o | I:.!=/

PR WWT 8 Capture T T Capture Viewpoint @
] IR, 3f: |Viewpoint Viewpoint - W . . .
ILEES, IF &ty Viewpoint Details
i BUIE RSP T
X IEAE 7 ( A | Mame Viewpoint
) Fi v x|
, i : ) 1] Viewpocint Properties
M ios HoR e A7 linked) T2 Look A Solars
ook At olariystem
T T F S I 3 ’
@ﬁﬁmm Fﬁéj(}% e Range 4 Reference Frame Sun
SRS UEAE ” KR Layer 5| Latitude 0
* WWT F, Rix ] Longitude 0
\ 7
l}ixﬂ%?jﬂgﬁ . XTJ— 3 Z:u:um. Level 160 au
1 HESE 5 1 T 3 T el ;
J for L EE S 10 l
ri;ﬁ ’ Zm /f/J\IEﬁjj‘-' bel i1 Observing Time 20117774 8:34:57
j\( BE] /2% *ﬁ ﬁ Xy_[b % - 13 Time Rate 1
Cne - 1
KR, 2% 52 3
K QX}# QEEF; e the column in 14 oK ] [ Cancel
) =L/~ ZHIX N "IUpdate Range” g

RN e 8] 55 o

e 5. AHEWIN A (Go To Viewpoint)

61


mk:@MSITStore:C:\Users\QIAO\Desktop\WorldWideTelescopeAdd-inforExcelUserGuide.chm::/WorldWideTelescopeExcelAddin.html#Capture_Viewpoint_Dialog
mk:@MSITStore:C:\Users\QIAO\Desktop\WorldWideTelescopeAdd-inforExcelUserGuide.chm::/WorldWideTelescopeExcelAddin.html#Capture_Viewpoint_Dialog

$% CAZTEMM 5, AEER R B EDII A SR HE (
s RAT DUAEIX AN A EHE F 50 E W A, WWT IR0 Bl 55 IR 1) 15 5 T A
B o VER: NI B N B FIR A, BT AT LLE a4 4h, HAIETUR SR AR,

e 6. HHWM A (Manage Viewpoint)

$ﬁ% CEPELULI A, AE AR R BT EDII S SR HE
, PRAT AR IX AN S AE S SO S 280, i s WWT B8

o 7. BUEMEMI L (Go To Viewpoint From Data)

YRR E LN L T R A e B, L A 1 i AR AR
B o WRAE—HRAT P 7 — MUHEZ B2 L TR BR A7 50T, I Haz
AT FTERZ U WWT BERGESR 17, “Hafie Sl = st =38 WWT 1l 4%

BFIXANRELRE (MSHUER) 4.

. 8. mFEiERE (Connect Remotely)

“CUHEEERE” AT LIRS 4 () AR T LR SR . T C IR
B, Sy Hn R IERSNIEHE, W BIPR . fl i A HARYLES )44 5 IP
b AWM I T T WWT 1 B sl s 780 1P Huhlk, S IRA7
(Save)H[ A,

=E NE WAWWT Acrobat

Sl S L e
Manage | Go To Viewpoint Connect Contact Feed
fiewpoints From Data Remotely Us
Viewpoints Target Machine

Connect Remotel
E H Y . @

B rget Machine

Machine name or IP

122.204.147.142

I Save I [ Cancel

e 9. XA (Contact Us)
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mk:@MSITStore:C:\Users\QIAO\Desktop\WorldWideTelescopeAdd-inforExcelUserGuide.chm::/WorldWideTelescopeExcelAddin.html#Manage_Viewpoints_Dialog
mk:@MSITStore:C:\Users\QIAO\Desktop\WorldWideTelescopeAdd-inforExcelUserGuide.chm::/WorldWideTelescopeExcelAddin.html#Manage_Viewpoints_Dialog
mk:@MSITStore:C:\Users\QIAO\Desktop\WorldWideTelescopeAdd-inforExcelUserGuide.chm::/WorldWideTelescopeExcelAddin.html#Manage_Viewpoints_Dialog
mk:@MSITStore:C:\Users\QIAO\Desktop\WorldWideTelescopeAdd-inforExcelUserGuide.chm::/WorldWideTelescopeExcelAddin.html#Manage_Viewpoints_Dialog

ARSRARA — SR L, ART DAy “BRRIRAT” H L L T TE e Ak
HLF IR

e 10. Xi{EXR (Feedback)

“RBE R FTRAEE BT R (RO FEle ) SE 4 ) S0 7 et AR AR R FE P A
IR AE i@ 2 i)l . RO S 7 A WA B MRS IEL I, sk
LA, VISR R A DU, /R7] PAES 5O i 9 AN A
H, RERA. H MRV Wiz, i NER.
ﬁﬁﬂiéﬂ%l}%ﬁlﬂiﬁ http://www.zoomerang.com/Survey/WEB22BN95LW X2S/
WWT B 1zME:  hitp://social.microsoft.com/Forums/en-US/worldwidetelescope o

ot Contact |Feedback| WWT Add-in
sly Us - tor Excel Help

ichine i Participate in our Online Survey
Y visit our Forum

- -

o 11. WWT {9 Excel #fifF#58 (WWT Add-in for Excel Help)

B “WWT 9 Excel #REFFSEL” #2241, Kar BB cF, W ER. #B
AR B FE AR S WWT (19 Excel $fi4 ) — e gl ,

o

WWT Add-in
for Excel Help

S (T S e
-<:= -

Al mmE & B mE@

= () Worldwide Telescope Add-in for E:

] Setup| ‘ Microsoft

@ Ul Elements e
[7] Tutorial One: Earthquake Data ) World
[7] Tutorial Two: Geometry Data % -

WorLDWIDE

TELESCOPE ADD-IN

FOR EXCEL

63


http://www.zoomerang.com/Survey/WEB22BN95LWX2S/
http://social.microsoft.com/Forums/en-US/worldwidetelescope

I, JATELXT WWT K Excel FELEIIhRER T — MR TR T, BTk
FATEL WWT ) Excel #fif4H 250 iz 515k 8 B — 5 WAk Excel B0
st WWT wf, FR7E WWT S af R4k ik

=. WWT i Excel #-IM#FH 1—— DL BEIE B
B LN A ERIRATAT DLK 2009 A5 1 A 9 H 2 2009 4 9 H 9 H i Hdal
ALk .

1. 4777 WWT.

2. fE Excel 1, By “WWT” 5%, &8 “WERE]” (View Samples),
PP “ET R BRI ER 2] (Earth Based Point Data Sample).

3. fE AL fEMf Bk “HuE” (Earthquakes).

C: k
r g ﬁ Home Insert

- e #®BN HEsE L

() &  © =

Visualize Layer View Captu Wisualize  Layer Wiew
Selection Manager Samples ~ | Viewpc Selection Manager Samples =

Visualize Visualize

i1 v [ | 110 -
A E C Earthguakes

wll”

b |
S « U1l N 52 99 . . .
4. i “AIMALIER” (Visualize Selection).
m_HumE Insert Page Layout Formulas Data Review View Load Test WWT Team
-] ] @ @ 9 m 5 @
Visualize | Layer View Capture GoTo Manage Go To Viewpoint Connedt Contact Feedback WWT Add-In
Selection |Manager| Samples > | Viewpoint Viewpoint © Viewpoints From Data Remotely Us - for Excel Help
Visualize WWT Viewpoints Target Machine Help
Earthquakes £ | T
Layer Manager - x
&) Earth Based Point Data Sample [Read-Only]
Select Layer Earthquake_2 (linked) - a ‘ 5 | c | o ‘ A | A | s a
5 Show Range ] Update Range [ & [tar “LON  Depth Time “Contributor Region' Color _Mag
9 10437 56.992 10 2009/01/09 03:44:38.8000 QED/NEIC 33 Orange 54
[ Refresh G Delete Layer |10|  -19.287 -66535 243 2009/01/09 06:28:35.1000 QED/NEIC 8 75% Green = 47|
Layer Name Earthquake2 [11] -2.231 99.774 35 2009/01/09 06:54:47.7000 QED/NEIC 24 Orange 5.1f
12 16.064 119.766 61 2009/01/09 07:28:45.7000 QED/NEIC 22 Orange 5.1}
R [13] -4.284 152136 193 2009/01/09 08:45:53.9000 QED/NEIC 15 75% Green  4.9|
m |14] 51795 -176.05 56 2009/01/09 11:34:58.2000 QED/NEIC 175%Green 4.9
Dt in The First Row WWT Labe! [15] -0.715 133.78 35 2009/01/09 14:35:22.3000 QED/NEIC 16 Orange 5.2§
LaT Latitude . [16] -1.084 127.056 41 2009/01/09 17:43:51.2000 QED/NEIC 23 75% Green 4.6
Lo Longitude - [17] -23.622 -179.93 521 2009/01/09 18:14:22.2000 QED/NEIC 12 75% Green 4.8
Deptn oo . [18| 23124 70665 18 2009/01/09 22:43:31.1000 QED/NEIC 8 Orange 5|
e coiDae . [19] -0.303 132.402 35 2009/01/1002:16:14.9000 QED/NEIC 16 75% Green  4.6|
20 21773 -179.5 658 2009/01/10 04:29:58.4000 QED/NEIC 13 75% Green  4.5|
Contrioutor Select One v [21| -35.364 178.938 176 2009/01/10 11:53:21.5000 QED/NEIC 11 Orange 5|
Region Select One h | 22| -0.459 132.811 35 2009/01/10 22:17:56.1000 QED/NEIC 16 75% Green 47|
Coler Color v | 23| 52.727 159.717 77 2009/01/11 01:55:44.8000 QED/NEIC 19 75% Green 4.5
Mag Wagnitude - [24|  31.691 69.406 10 2009/01/1105:37:11.5000 QED/NEIC 8 75% Green 4.9
Te map additional columns, include the calumn in your | 25| 42,633 14341 71 2009/01/1105:57:11.7000 QED/NEIC 19 75% Green 4.8
selection range and click the “Update Range” button | 26 | 10.786 140.544 69 2009/01/11 08:43:59.6000 QED/NEIC 17 75% Green 4.7
svalable sbove. | 27] 51407 16.152 5 2009/01/11 10:53:56.4000 QED/NEIC 36 75% Green 4.7
|28 42.975 143.028 98 2009/01/11 12:53:37.3000 QED/NEIC 19 75% Green  4.6|
2 _RARA 147453 75 2009/m/1114-02-50 3000 OEN/NEIC 16 75% Graan 46l
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5. 1 “)Z&H4%” (Layer Manager) H', ¥ “Z&K” (Reference Frame)
WE N “HER” (Earth) .
6. P “4E WWT FE” (View in WWT). 78 WWT o, R a3 5
(simulated time rate) HI#EF|KZ) 100 JifE%, MREkAl LA 3] 2009 4F 1
H 9 H# 200949 H 9 HHESA T .

Notice that the positions of the earthquake graphic include an altitude (a depth in this case).

T R E AL B AR R R S
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Hui= T 1 2355 /l\ﬁfu‘éﬂﬁii Excel H1f—AT8dExt NE —Mrid, 17
AR RIAE . G RERRED) Rk = i Ar

6 NZE: =12 E

BHiEE, ﬁ/\ﬁ%ﬁﬁ*/\ﬁﬁiﬁ’ﬂéfﬁﬁa&, b= IR S S T T 3k
fios. SIS EZAMER R, BATATELE I 2009 1 A 9 H— %E)EEEET

, WA

2 |LAT LOH Depth Tine ‘Contrlbut( Reglon Color ag
9 10,437 5A, 992 10 2009/01/09 03:44:38. 8000 QED/NEIC 33 Orange g, 4
10 —19. 287 —AF. 595 243 2009/01/09 0F:28:35. 1000 QED/NEIC 8 T5% Oreen | 4.7
11 -2.231 99,774 35 2009/01/09 0R:54:47. 700D QED/NEIC 24 Orange A1
1z 16. 064 119. TE6 61 2009/01,/09 07:28:45. 7000 QED/NEIC 22 Orange a.1
13 -4, 284 152,136 193 2009/01/09 08:45:53. 9000 RED/NEIC 15 759% Green 4.9
14 51.795 -176. 05 56 2009/01/09 11:34:58. 2000 RED/NEIC 1 7T5% Green 4.9
15 -0.715 133.78 35 2009/01/09 14:35:22, 3000 QED/NEIC 16 Orange a. 2
16 -1. 084 127. 056 41 2009/01/09 17:43:51. 2000 QED/NEIC 23 7T8% Green 4.6
17 —23. 622 —-179. 93 521 2009/01/09 18:14:2Z2. 2000 QED/NEIC 12 78% Green 4.8
18 —23.124 -70. BA5 18 2009/01/09 22:43:31.1000 QED/NEIC 8 Orange 5
19 —0.303 132, 402 3% 2009/01/10 02:16:14. 9000 QED/NEIC 16 75% Green 4.6
20 -21. 773 -179.5 BS8 2009/01/10 04:29:58. 4000 RED/NEIC 13 759% Green 4.5
21 —35. 364 178, 938 176 2009/01/10 11:53:21. 5000 RED/NEIC 11 Orange ]
22 —0.459 132, 811 35 2009/01/10 22:17:5A. 1000 QED/NEIC 16 78% Green 4.7
23 52,727 189, T17 T7 2009/01/11 01:55:44, 8000 QED/NEIC 19 78% Green 4.5
24 —31. 681 —A9. 406 10 2009/01/11 05:27:11. 5000 QED/NEIC 8 TH% Green 4.9
2l 42. 633 145,41 71 2009/01/11 05:57:11. 7000 QED/NEIC 19 78% Green 4.8
ZB 10,736 140, 544 63 2009/01/11 08:43:59. 6000 QED/NEIC 17 75% Green 4.7
27 51,407 16,152 5§ 2009/01/11 10:53:56, 4000 RED/NEIC 36 To% Green 4.7
28 42,975 143, 028 98 2009/01/11 12:53:37. 3000 RED/NEIC 19 759% Green 4.6
70 —A dAd 147 463 NG N1 11 14-N3-50 200N ORT/NET 1A TEY Mreen 4 A

10 KHLFRE . éﬁﬂiﬂiﬁz?}%ﬁ% TH

TR, HNGIRYTHE | Eerthauskes fal LoT

KA X ()58, XS5 dE | Layer Manager X

E WWT mm%WJ{{EP%B/Qﬁ{EH% ° Select Layer Earthguake_2 (linked) -

FELHIAE )\F 508 T B
FHE A, a1 2009 41 H 9 H
1 10 RHLFE IO ERTE 5 i
750
HSkRE THER “EE

IEE* 7, WAEATR. XABT
TV — 2 7 =S E AR B
BN,

HAETEFEMERE “HiE 27
(Earthquake 2), HHEEZ 5 WWT
FEEGROR, MR AT WWT Hr]
WAL R E “HifE 27 .

iy “WoRVuR”, i H
AR ZEHEN 2= “HIRE 27 HER
PEEFEMEH >k MER 8 Filfr i
B2 2363 FI I .

WA BEHFRATITUE H, =
47t “HE 27, B3FRN
“HLER

[E] Show Range

[.] Refresh

Layer Mame

Reference Frame

Earth

ll_j| Update Range

[ Delete Layer

Earthquake_2

r

Data In The First Row WWT Label
LAT Latitude
LOM Longitude
Depth Depth
Time Start Date
Contributor Select One
Region Select One
Color Color

Mag Magnitude
Distance Units Kilometers

The layer is now linked to WWT. Changes to
the data or to the visualization properties

will reflect immmediataly
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Map Columns QRENIE  Marker

il

EIRBANTE “2EE”, 4R
T 58— AT W o 0l e R BT AE

Layer Opacity What's this?
0 [ ——— N 100
Lifetime What's this?
Layer Visibility Begin Date
0001/1/1
Layer Visibility End Date
0999/12/31

Fade Type

Mone

ONL B, 2R, MR, HE
I IE] . R IR . R X Bt
MRS, 5220 R WWT FREE 7>
AL, ZRE. IREE. FFURIFIA],
B AN 25 9] (R A 5080 SRR Hh 72 3t
DX 51 B4 A WWT A % ST,
HUE AHET TR, X B AR WWT (1
AR BT . it T -
IR B AN, B4 2 1%
FEH, R Fdr “HORE 2R
CE

[ -

The layer is now linked to WWT. Changes to
the data or to the visualization properties
will reflect immediately.

' il “RPER AL <R
1, B/ BT RO T HE . Xt
TEHE 7R RSB Jyse A

B, R R AT EE BEE Y 0001 4E 1 H 1 H, S5 AImHE Y 9999 4E 12 H
31 H, “YRANRHZEA” Fweh “x”, REHEHI. ZF& NN 7RR:
XANE CVZ R WWT SIS R, A% B s B35 A% 5 ml 404K O P o #0045 78 WWT i ] 4%

A B BN K

y “R7 ALK PR 1%
HL, SiRe s A B s iR i
HE o EIRXARHGHES, AT UE
FIPRICHE NG, BT R
i, G bt il e b E g R A Oy
HRLEARAETR, KN EI, bR
CRA Dy S5

Bt BIRATNILE, K5
“EERLENR” RS T R
AR T IE?

WRMEBIET T, % FRK
{RESAR) S a S

Map Columns Layer REELLES

s

Color What's this?
|
Howver Text What's this?
Hower Text Column
LAT -
Scaling What's this?
Scale Type

Power hd

Size Column

9. WWT [ Excel #4-IFH 2—— LU

ke 3T

1. T WWT,

2. 1F Excel i, i “WWT” 322, & “WERH]” (View Samples),
RS “HT U s rhER 52417 (Earth Based Geometry Data

Sample).
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3. 1E Al FrfEfr B FHisg ikt “[E XX 7 (Countries_Regions).

m Hame Insert

Visualize Layer View
Selection Manager Samples
Visualize

m i

Countries_Regions |

4, By “nf i bikdE” (Visualize Selection).

| A | B | ¢ | o E F G H

i

2 [NAME GEOMETRY “Altitude COLOR 1502 "Is03 Longitude’ Latitude
9 |Afghanistan Polygon ((74.915741000000. 1000000 75%yellow AF AFG 65.216 33.677
10 |Albania Polygon ((19.436214 41.0211 1000000 75%violet AL ALB 20.068 41.143
gAlgeria Polygon ((2.9636100000000. 1000000 75%blue  DZ DZA 2.632 28.163
12 |American Samoa Polygon ((-170.542511 -14.2 1000000 75%orange AS ASM -170.73 -14.318
13 |Andoarra Polygon ({1.7817200000000: 1000000 75%blue  AD AND 1.576 42.549
14 [Angola Polygon ((11.750833511352! 1000000 75%yellow AO AGO 17.544 -12.296
15 |Anguilla Polygon ((-63.167778 18.16¢ 1000000 75%Cyan Al AlA -63.032  18.237
16 |Antarctica Polygon ((-60.22000 -80.285 1000000 75%indigo AQ ATA 21.304 -80.446
17 |Antigua and Barbuda Polygon ((-61.686668 17.02¢ 1000000 75%red AG ATG -61.783 17.078
18 |Argentina Polygon ((-68.60861199399¢ 1000000 75%indigo AR ARG -65.167 -35.377
13 |Armenia Polygon ((45.153871536254! 1000000 75%Cyan  AM ARM 44,563 40.534
ﬂAruba Polygon ((-69.882233 12.411 1000000 75%violet AW ABW -69.977 12.517
gAustralia Polygon ((158.88217353820! 1000000 75%red Al AUS 136.189 -24.973
22 |Austria Polygon ((13.833611 48.7731 1000000 75%orange AT AUT 14.912 47.683
23 [Azerbaijan Polygon ((45.083322525024: 1000000 75%green AZ AZE 47.395  40.43
24 Bahamas Polygon ((-73.03723144531: 1000000 75%Cyan  BS BHS -78.014 24.628
23 | Bahrain Polygon ((50.812492000000: 1000000 75%blue  BH BHR 50.562 26.019
26 [Bangladesh Polygon ((91.897493362426: 1000000 75%yellow BD BGD 89.941 24.218
27 |Barbados Paolygon ((-59.533058 13.05( 1000000 75%green BB BRB -59.559 13.153
28 [Belarus Polygon ((26.613209 55.674: 1000000 75%green BY BLR 28.047  53.54

5. 1E“ J

(Layer Manager)
B, K SRR
(Reference Frame)
WwWE AN “HER”
(Earth) -

6. FLdi“7E WWT
h M & ” (View in
WWT),

TR, JATAL
BELEHEE. &
I bLE 2], &4 E
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FE XA iR b TR E G, FLISE, XEUE, BLX-H TR,

Earthqualks Z

Countries_Regions

e il HEIE

PAVERT DAL TR WWT Fha)ik )2 “HifE 27, k= 8 5 E 5 X 4L
EEmaE—k, W EEPR. X, FATEAT UG 2| B E A E T .

XA e 2 B RKEHLIX &2 7, “ U s 7 (WKT 2, H T
SEAN[F) [ K B X AR ER R 2 10 “Eite . “1S0 /RS 27, “1S0 84S 3”7
CHT#LHSNERRERIR) . “ARE7. “@RE” 557 504,

2 TRXANEHMEEEERMALS, HEA KK REM®!

WWT (] Excel $ffF sl e Hid s 2 NES Mgz, —Mss T
BPEIINT LR, — M%7 CRFA-2 WIS, WREME, KK LR
Q‘FO

O/NGE:

T8 J T A PR AN S48, FRATTIT DL 25 AT WWIT 1) Excel fdiff ()5 4% 0 2%
1. 3T wwT.

2. fF Excel 1, HLiff WWT H.%.

3. fF Excel T RANHUE, RERBEIEGE. WEENAE., SEE.

4. sy “RIAALIETT” $RH, B A A — AN .

5. MBTFEEEN) “SEART , Ik, OKBH. RIS

6. M2 EEDUY IERTE . R TR R B QR ECE S EE,

MLARE DT ERA L
BTSSR AT “7E WWT R (View in WWT) 24 (—fgfr
FTAETA) , RIGIREAT LLE WWT & B af AL IR T .

~N
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[£H—=1 WWT BT ELTER
E& (FEPIRTE R 2 22 FE)

— . R E AL

1 REEGE SR T EANR

AR P B R, A 2 R 2 L 2 2 O H L 46 5
ST BRI 5]

M T LU AP 2 VU 5 o [ R ) A (R b Ao —— s 2 Py
HOH) SRR, SRAH R A M AR, 3 57710 88 AN e
XHEL, T R

i), WAV, fEERARER, KR, MK, hEE
BEKHOREEAR “ =30~ )R " AR “=407 S0 BIASEBOE . ACHUE A J 74
T« o\ B 4 R, R — R G SRR, B < DYR

KO le: f. T, K B D R F

R b . L g fa. =,

PR % K. B 5.

MTRAE: JE. B L . gk, R,

2. Hserh E B SIS T B A

AT L@ (R a4 xR (R R KD SR VAR, e
“=HETA)\IE” B E I RN MR B4 (RS0, KBRS i,
N (RER) Lh— (HERY) —RE o« (H§4) —Alpha Lyrae
(PHIFER).,

3. ERHTEMHARRISH, HABHRNEIERK

e R RO R XSS R, v DUE B W N R B 1 772

OFTIF WWT 3, 7EF 1 By “H%R” (Search) g, fE/LIANIKE
B NHE NI T B PR 4, CEABEANE R 5 R 15 2 60 B ) Py B i
HEFRRATER AR . CInE 1-1 Fror)

ASEy S

Alpha Lyrze pizots

S ER

. L A = L

Aloha Lvrae Alpha Andromed... Aloha Antliae Aloha Aauarii Aloha Aauilae

K 1-1
@ BRI B A Fang B, T2 P BoR A 5.
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@A “FEGRRa” HEMEZ 2R RS H (il 1-2
Do GH “RRIRER, Pk X RAERER TPl 2 BhRIR K, b R1IE 1%
BRI E D

&7 - Vega; HIP91262

ed 5Ky Survey (Lolor) ™

1-2

BATT LN« F B Bags” (F 1-2) W, B3] “Z L —" BIAFRE “Alpha
Lyrae” 4, & “Vega” Ml “HIP91262”, FHELEM =, “Alpha Lyrae” 4k
FEAE T FRATT AT R A

@3 Cff E FIAH R S EE AT £ s b 2

7E “FEBERE” B, BATTLVEE R SRS AR . RIS Add-in for
Excel KR, T EMIRAE R MBI MG N WKT 2. o 1-3 Fios,
WRAEZEHE P RAUNits (FREMHAL) N Degrees () I, MK
JrON th 24 F 15 °, Imin A4 F 15', 1s AT 15", @R IR& B Hhr
%9 Hours C/NE ) B, @R 7 B3B8/ isk, BI 1h=60min, 1min=60s.

RA Units Degrees r RA Units Hours ¥
[ Wiew in WWT View in WWT
Kl 1-3

NHPA “dle—" BRI RN 18h36mb6s, 4 (18+36/60+56,/3600)
RSB ARE N 18. 61556 /NI, IbAh, 4 (18+36/60+56/3600) *15 1HH.1G
BIFRGN 279. 2333 JF; R R N 38:47:01, 4 (38+47/60+1/3600) 515
B FR4i A 38. 78361 .
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FATAT UERBGE R B I — 24, RIS . AR, EL65dEN, @&
M REBACRX S, AR, URATDUE WWT L7 YO0 212 R H A
CERITERAART .  HUEREUE 1-4 Fs)

Doy 9~ )5 SATEAZ A - Microsoft Excel o
= mm mA TEGR O% BR R WE | ww @ - -
o LD & & @ m 5 @

Vigs Layer View Capture Manage  Go To Viewpoint Connect Contact Feedback WWT Add-in

Sele! i v for Excel Help

e
lection Marager|Samples - Viewpoint Viewpoints  fromData | Remote ly Us

E

A B c D E F G B I J
Ll BA Bii# By BEPXH @y HES A FEH RE

2 Name RA Dec Magnitude Color
eres } L - i S B e . P a1e O o .
veludes ERE L A % &« Kappa Virginis 213.22 -10.27 4. 19 white
| 4 am= Ef 1 Tiota Virginis 214 -6. 001 4. 08 white
: L= %4 n Phi Virginis 217.05 -2.228 4.81 white
JLrTEM FH A Lambda Virginis 214.78 -13.37 4.52 white
*fa  Kfa #rk a Alpha Bootis 213.91 19.183 0.04 yellow
] G A#@E - MEn Eta Bootis 208. 67 18. 3938 2.68 green
4 A #% 1 Tau Bootis 206. 81 17. 457 4.5 green
Hi#EE= H K v Upsilon Bootis 207.37 1b.798 4.07 green

1-4
E: B 14 BRI RS B AN

4 9 Excel FoHeri B S MR RA Dec  Magnitude Co}or
WWT o BT AL, 213.2 -10.3 4.19 white
QAR mighs | 214 76 oDt
BAEGRMSEMER FREN |217.1 -2.23 4.81 white
HhE Cnp 1-5 Fios ). .5“ Visualize | 214. 8 -13.4 4.52 white
?;;?C;;nlﬁ*ﬁ‘d%iﬁ%) T(ﬁ}f%; Efg 213.9 19.18 -0. 04 yellow
T 150 “ Layer Manager ” (/28 FiL g%
(ERE G, maREm gy |00 18.4 2. 68 green
). 206.8 17.46 4.5 green
207.4 15.8 4. 07 green
&l 1-5
s FEUR R, ATNE
EX 7 DA. Dec. Magnitude. Color -a¥erManager v =
X PUAN B R, Ve A Ay, oF Update the WWT Add-in for Excel
’pﬁi&jﬁ‘o ﬁﬁﬁ’fﬂﬂﬁ”i&%jﬂz{ Select Layer star (not linked) -
WWT HACA X NI, it EAE WWT
(BT YIS A 2 18 [ Show Range ;] Update Range
@E “Layer Name” ():‘z?\ﬁ/ﬂ lﬁl @ Delete Layer
2457 A Dl NAE i N\ AR i iy 44
2%, tn “star ” . {1F Layer Name star
“Reference Frame” (ZH# %)  Reference Frame  Sky -
HIAE T = A Bk £ w
TRETERZ% &R, 1 “Sky” .
(IE 1-6 Fis) K 1-6

O T2, 7] LLFE AL S8 s, ¥ “Update Range” (FF
e D dHl, whowe T .

DAL AIRBEARE R AAL, EEUN

G®Hid; “View in WWT” (7 WT LA 24, 75 WT MmN, WEH
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Hubble Studies Astroohotoaraohy R

Eg

~¥| | Lhgitized s

K 1-7

5. SIEE ;%L Excel A HAHEIHAE WWT F AT HL4L

O E P s B2 BIELR R B R

T R R B % R ORI R G HEA I B . 35 AR
WHEF RS 1. BT 2 MRS 3, T ZERIH AL Linestring(). #5 HIKIKA 2
RU1s 28 3IIARAERAGEIE. FRENRG M HZEEIT, 2522 iEdEHE
FIEIT. Z PR NERPAUEHE, W0 Linestring(R4&E 1 7746 1, 774 2 774 2,
/jlﬁé}: 3 ,jlﬁgﬁg 3, eeeees )

QRN B s 08 I /E e b

%l 4, JC f§  Linestring(217.05 -2.2280555,214 -6.0005556,213.2208
-10.273611,214.775 -13.3711111). Fk& & 1-8 i

ﬁr| Linestring(217. 05 -Z2. 2280555, 214 —6. 0005556, 213. 2208 -10. 273611, 214. 775 —13. 3711111)

v x i B C D E
.1 BB EEEZ EEXZ Geometry Color
— o EHE TE JifE |Linestring(217.05 —2. 2280555, |white
i 3 A4 Linestring(208. 6708 18.39778, green
1-8

@2 SHIELAE WWT F ) af A A2 5 2 S B 7E WIT i af Rtk e ], &
RBCRIE 1-9 AR

VE: fELEESS T, FATRT LR “ERIAZ Y A “xingdianlianxian”; 2% R
1535 “Sky”s AT AAL ECE AT BE ) & Geometry A1 Color 1IX %1 (JRAA] ).
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Collections =

’é- "-:J_
g

Soitzer Studies Chandra Studies

star
cingdl andlarcrl an

| Ef  fvalue ]

her
1

000170101

Time Series

K 1-9
I R TVEAE R, FRATTA] AR A R R S R R LR Excel BUHETE
WWT F [ AiAL . 7618 1-10 () 2 S AR B A, S EL 2 A2 A
HEL .

o

K 1-10

= e wwr HEERE B —— “RTiE”

1 BEBIERNEIFAE, JFFERMEXER, BHmgmERHE
TR AR R E b, IEZR M B R B AR SRR SR
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AT EAIAN A T ORI, AN, B R DLRBUCHARR A F AR, tn, s 2
DI RS 3T ORARIE R A 290 S BAS TR 2 0

2. R R AT

OB g5

QI HIZIT F 5

@BUE LT Fr KT IR M S R B
@LELIT A P iRy R IR
OBEX T B REE B ERR;
O EELIAT P HE BRI 8] 5
@NLIT Fransa . Eaing &,
@Wsns &, wEEL

ORI IR

e M vEANIRAE, WIS W AR E .

3. ST AEBIHFH RS

ROR—: Mg WoR 2 2 IR

MRS N A TR, AR OCH “RTHE” WA B R RUE LR
TRAFAE— Excel £A&H, HEZdr 4y “liangxing” B¢ “xingdianlianxian (&£
MOELR)”, AL WWT Faf ik, B 2-1 ARHETE 25 R,

2-1

MRABVFHEANF 2B R 2, QU AR H L B RS, 20 WWT
AL, FRREAR IR T RN R SRR I AR, ISR IR 4
T AR B A ARIRARRER, H WWT 2 HR A BoR 30, BRI PR AT
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HEHADGEPE . Flu, KRiEPHEE “guansuo (F1E)” “zongren (5EAN)”
“shilou (TiME)” 254, XM MZRAE 2-2 LAMZHR . EESNAENE
B, AT PAERUE RS R “Color” AW EAFRMBIG. KFst k&R FE
TAERTHEERE. M “shilou ()7 X—EFNHAAEL N,

K 2-2
FEME I R, AR NS TR e Z ok B s 2 Ok, Bl rh /N JTHE
By “v”, afUAENIEFRZAZE, WAk, RiGHaEs . &85
W 2 S5 BT By L30T R it AT dmte, B e ORAFRI AT o A5G 8 i vl 78 HoAth
THENL_EFETEG, 2SS HIVEE R A [F], Jo /R AN O 5 SN WWT H.

ROR o HIVE N, A0 E A

¥ Link to Slide (Select below) ™ Link to Mext Slide

¥ M

PR B T\

10:00.0

K 2-3
O I — K B BRI PR R
OTEZFRIRE s A%k R “Link to Slide(No Link)”, & =Fhi%4: 7 2
2 —, BP “Link to Slide(Select below)” “Link to Next Slide” “Return to Caller”,
@i HANFRRE, WEHE, TRRSH A (W 2-3 Fis).
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e AGEBEERR, BT NIRE LT R B3R, EELR. P
A T I, e R (el S A 5 T ) B o s — S P B R R — 5K AT 45 B R
AR B — R

MR=: FHEILE

RSN N A RE T T E, vLUERERHIE S, CAIEmAAFERRIN .

O 351l N 25 IR S AR B & 0]

@fd FFEE B 3475835 TAE (40, GoldWave. Cool Edit A1 Adobe Audition
LFETM) .

MG RE B N A S MO I Z 0 fF, T W E B (WA 2-4 Fir)

EiE » HM Mk )
= o~ Il @
e=2s e S SREEA
A 1-5he.mp3
bodu.mp3
dizuo.mp3
douhu.mp3
hou.mp3

huanzhe.mp3
shilou.mp3

si.mp3
tianshangdejieshi....

BB LR L GG E

zong.mp3

=N ~ |[FEmEs cvesrwma ) -
| o | [ mw |
K] 2-4

@R FEEAR G, FIREFHATINTACE i, FEE . SRR A8 Y]S5 ).
OMRAE B E LT Fr (AL B AR N & 3 A

VE: “HECE” RN CHIVEISNE T IXEER A B 5G E IR AR 4N N6k B .
R BRI A I RiE B, BATE AT DL E R TTEE” 18T . g
TR EIE £ IS FH LR Bk: WWT. Add-in for Excel 3#ifE. Excel, 223511 F

J7E I VE LA A BRI CWWT 122258 5 4d FH ) FICWWT 1) Excel 3 {4 ——Excel
BARAE WWT i af #i4k)
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[£8=] EREZ—AM VizieR 3] WWT

BRE (AXRRXE)

VizieR HREERN, B85 9599 NMAF AR HEA ,
rErp E s, HEFAE A vizier )P E 5514 http://vizier. china-vo. org

NH—P kK “EH”
1. 7R A HEHT A milky way cluster" BMER KB TFIEE, miky way
cluster B2 A HAN RAE A . JR)5 st Search

L el () vizier.u-strashg.fr/#

S o @ @ O i OB 8 %

Simbad VizieR, Catalogs Dictionary Biblio Tutorials Resources

The VizieR Catalogue Service

The basic VizieR search at
Strasbourg Astronomical Observatory

|\@| any Catalog E milky way cluster Target: Radirus: |10
Install the VizieR e.g. UCAC2IMASS eg CHCyg Advanced search
search plugin or Jaschek or 1924331+3501420

Description - Browsing modes - Large Surveys - VO compatibility - VizieR mirrors - Help/Documentations - Notes

Tf the access to catalogues with VizieR was helpful for your research work, the following acknowledgment would be appreciated: * This research has made use af
the VizieR catalogue access tool, CDS, Strasbourg, France". The original description of the VizieR. service was published in AG&AS 143, 23 (2000).

2. AR ERECRIER, ridi"ReadMe+ftp”f] L&A 1% 2 R HIHHK
55, R Query selected Catalogs”.

‘;ﬂ@ @r ; i ﬂ
\@ = Ioic
Simbad VizieR Aladin Catalogs Dictionary Biblio Tutorials Resources
Catalog Selection Page
Mew CDS cross match service : Service to cross identify sources in tables.
- 4 show obsolate [

Search Criteria 23 catalogs found (obsoleted catalogs di d) (containing I obsolete)
Keywords
P milky EL Reset All | Show selected Catalogs | orf [ Query selected Catalags |
b way
= cluster — av o
[Laktes [ 1@ SAT Open Clusters Catalog (Ghushkova+, 2009) M
V32 - 194
_.clusters = . 4
V3T I | ﬁc Extmded Hipparcos Compilation (XHIP) (Anderson+, 2011)
_XHIP L ReadMe+ftp
refs z [} ] Ec | Globular Clsters in the Miley Way (Henris, 1997)
» Enlorge ReadMe+ftp
Preferences s o [ 1) Great Attractor region redshifts (Woudt+, 1999) ReadMe+fip

) LA+A/352/30 160

max:| 20 Izl
HTML Table o} s Efgso e tc Galaxies behind Southern Millky Way. TI. (Woudt+, 2001)
[T Atl cotumns E— ReadMe+ftp
Comp
:ﬂr::! ute [ ] E{ 00533 1) New infrared star clusters in southern Milky Way (Dutra+,
3 (A /400/533 179 5, ReadMe+p
CDS. France E| i 200%) -
C Two2 2
| TALAMOD 121 2MASS IR star clusters in the Galaxy (Bicat. 003)
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http://vizier.u-strasbg.fr/

3. IXWHERI AE R EHRE SEM HR CRIK), 7E7Targer Name”HE - A AH
K. EEE FEXUNEROEIE, N Lk 5 215
(Column). % £ Il , AT LUK 1 PR e A R VG

= minFo e
5 =D @ @& 5 i
Simbad VizieR. Aladin Catalogs Dictionary Biblio Tutorials Resources
VizieR Search Page
0 € Simﬁle anéet List Of Targets
Search Criteria Target Name (resolved by Sesame) or Position: Target dimension
srvein CSpotal [ Clear | 2000 [][10 | arcsec[s]
vty Back @ Radius ) Box size
V/132
= V/137
Tables i} [ 1SAI Open Chusters Catalog (Glushkovat, 2009) ReadMettp
V132 - Vil32 Post anmotation
_clusters K -
V3T = 1. V/132/clusters (©IsAT Open Chusters Catalog (/94 rows)
_XHIP m @z [ 1Extended Hipparcos Compilation (XHIP) (Anderson+. 2011) ReadMe+ftp
refs = VI137 , )
oSt annoration

2. V/137/XHIP (exHP catalog: astrometry, spectrography, space motions, exoplanets, photometry, and references (777955

Preferences rows)
max:| 20 E B. V/137refs Reference key forr RV & r_[Fe/H] (674 rows)
HTML Table E 4. V/137/groups (©)Statistics on open clusters and stellar associations (83 rows)
[C] All cotumns
v Compute Simple Constraj.nt| List Of Constraints | Reset Al
Distance ‘Query by Constraints applied on Columns (Qutput Order: @ + O
[] Distance (x3) ¥ by Constraints (@) app (Output Order: & + & -)
] Gatactic Sh Join tables ) . .
0w Sort " Column | Clear | Constraint Explain (UCD)

12000 Lo 2 - e -

() vizieru-strasbg.fr/viz-bin/VizieR-3

[ Distance (xy) T o i o
El Gatactic Join tables 5 . 5
e Show Sort’ ., Column Constraint Explain (UCD)
[ B1950 . Record number within the original table (starting from B
© (ALLY
[ Ecl. 12000 B ) reene 1) (metarecord £
l;‘ default _‘ (1+2) Name (char) Cluster name (meta.id:meta main b
@ Sort by Distance
® No sort (1) OtherName {char) Other name known for the chuster (meta id
FPosition in: 1+2+5 RAT2000 deg Right ascension (J2000) (pos.eq ra-meta main
@ Sexagesimal
® Decimal® 1+2+4) DEJ2000 deg Declination (J2000) (pos.eq.dec.meta maim]
Mi
EIII;rSurT:rance = () Diam arcmif|l Cluster diameter (phys angSize
MEB-V) mag ) Color excess E(B-V) (phot.color.excess)
e E@B-V) mag (") Color excess error (stat.error]
(1) Eratio (®) B(J-HYE(J-K) ratio (phys absorption
1,Dm mag () Distance modulus (m - M) (phot mag distMod]
@ (e Dm mag (") Distance modulus error (stat error]
%I'Dc 4. | ResstAl (®) indicates a possible blank or NULL cofumn
F 1+2+4) Dist pc (") Heliocentric distance pos.distance’
(I+fye Dist pc () Distance error (stat error)
MAge [ux] (%) Age, or age upper limit if AgeError is empty (time age

DL R #8201 jiU\EI’Ji%M’E

4. THEHITN. BN Preferences”: max, F N2/ DITHE, REZIEHFT
#asl, {HH Excel [f), #E#EIE$E"Tab-Separated-Values”; Mirrors Bl & i%k
FERNEA T8I H B2 VizieR fERERIN AR, £+ [E 458 2k "Beijing Obs.,
China”s i, Mshesbpki R & BEG. LipElE R B
—:‘[E,o
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[ VizieR Search Page

U Ml () vizier.u-strasbg.fr/viz-bin/VizieR-3 by
_refs [l T [ 1Extended Hipparcos Compilation (XHIP) (Anderson+_ 2011) ReadMetitp
_.groups 2 Similar Catalogs
V37 »
b Enlarge -Choose 5
2. V/137XHIP exHP g astrometry, spectrography, space motions, exoplanets, photometry, and references (117955
Preferences rows)
max:| 1000 E 3. W/137'refs Reference kev forr RV & r_[Fe/H] (674 rows)
Tab-Separated-Values [=] | [. V/137/groups (Statistics on open clusters and stellar associations (83 rows)
[ All cotumns
C'ﬁw Simple Constraint | List Of Constraints | Reset Al
A DiS:mce( ) ‘Query by Constraints 0 applied on Columns (Qutput Order: @ + O _)
stance (1L,
[ Gatactic . Join tables . . .
o Show Sort e join Column Constraint Explain (UCD)
[0 B19s0 Record mimber within the original table (starting from
ALL)recno
[ Ect. 12000 = (ALl 1) (metarecord)
ol \M‘ (1+2) Name (char) Cluster name (meta id-meta main)
@ Sort by Distance
No sort (1) OtherName (char) Other name known for the cluster (meta id)
o (1:2+HRAT2000 deg  Right ascension (J2000) (pos eq ra-meta main)
) Sexagesimal
Decimal * 1+2+4) DEJ2000 deg Declination (J2000) (pos.eq dec:meta main)
Mirrors
= D X . ) .
Beijing Obs._, China |z| (1)Diam arcmin  Cluster diameter (phys.angSize)
WEB-V) mag ®) Color excess E(B-V) (phot color excess)
e E(B-V) mag ) Color excess error (stat.error)
(1)Eratio ") E(J-HYE(-K) ratio (phvs.absorption)

W25, A M) Submit”,  BITTAAE T #odhE .

5. 7T Excel, ZEHEMIR “SCH7. “FIHF7, WiEIUER “ a7 K
NS E Y asutsv XAF, ARJEHE A FEAE (—B% next BPAT)

i X o= Microsoft Excel JERIVFEE = =3 =
Fe ®\ AEAS 4% BKE SH WA loadTest Team > @
(] 377 v
Qs
a0 - FEif=
. .google £
= :Ie; | ] asuitsv 2012-01-04 10:55 ..
= ﬁp; Jita Y (OEEiET sy pdf 2012-01-02 05:18 ..
J =m  DERiETeeEE FeE B 8. 2012-01-02 05:18 ..
= == [ BB A EREE) pdf 2012-01-02 04:33 ..
:n' _ 2} ST pdf 2012-01-02 04:31 .,
- f@b : [ mEmasm 2012-01-02 0431 ..
5 %‘: g {2} 12T pof 2012-01-02 04:31 ..
‘ A ) SR AR (R T %) doc 2012-01-02 0431 ..
= — £ EEras o 2012-01-02 04:29 .,
S 7 B SRR A R .. 201200 010650 .
= BAER g .
FE(N): asutsv
B | [EEm 100% (————)

80



-

EH9-®- | Microsoft Excel IS

- =
e  #®A HEeRE 44X 0 SE =R HE Load Test ~ Team ®

l,_ ~ (= fl’|

| EESPIRSHESR R T AR -

EUREEER, EEE “T—5" » TNEEFHSEIEHENE .-
Eindiigeal
i3 )

sl
- ARl MESTREA e TR |
~ SRR

EERRfE i)

SRS ®): TR @ | 936 : FEHT Gheaz)

PSS CoWUsershDongwei Fan\Downloads'asu. tsv:

VizieR Astronomical Server wirier. u-strashg fr 2012-01-04T15:54:52 [V1.a80]
(replaces the ‘Astrores’ format originally deseribed at

| http:/fvizier. u—strasbg. fr/docfastrores. htx)

i [ mE | <0 ([fsw>] [ zme |

3

s | |EB@m 100%

& - - - —

Ed9-&-|= Microsoft Excel JERILA:R

. -
B - = m=ss o mE 59 8  loadlest  Teom ®

- | & e
FRE AT EHERB&HSIRFS - THREOMRIEENPREIR

e

Tab 32 ()
[CHsm [ChEssiRrSmsae-t-ahE @)

RS wmse
[ Eitr l:l

#iRH @)

VizieR Astronomical Server wizier.u-strashg fr 012-01-04T15:54:52 [V1.80]
[replaces the "hstrores’ format originally described at
http: /fvizier u-strashg fr/docfastrores. htx)

[ mE | (<o | FBoEws] |

ﬂg‘| |@E| 100%
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9= Microsoft Excel JERILAE [=lE] =]
Fia wA HERE v s =R ME Load Test Team » . vl 0
- 5| v
I ERRREAEEEESS] . FREEEERE - |
I FEE
:?: ?{i g :}ﬁ§ %@ﬁﬁﬁﬁﬁfﬁﬁﬁﬂ%ﬁ?! BEAESS MR, Ehaienis .
OB [m |
O FEAMF] @) @
1 HHRHA @)
3 | [mOm 100% —
A DLRZ SO 347 xIs 4820, KRR N UORA R ERZX A ST
55A s

% &« Win? (C:) » AP » DongweiFan » FE » -

| @2~ s = @
l =
1= = EaE E-Sicl .l
| simulatio CooTTTIr T T mmm o T T
L. tmp 2012-01-03 06:56 ...  File folder
. Softwares
. L wifi 2011-09-1004:35 ...  File folder
. Tracing ) _ _ )
Virtual M . yuq_GalacticDynamics 2011-07-08 08:26 ...  File folder
J Virtua
X VSWebC . yug)_OrderofMagnitudePhysics 2011-07-08 08:26 ...  File folder
i ebCz
§ " | ETAndroidif M EE 2011-09-1703:38 ...  File folder
| workspac E
: o g | EERTTER 2011-07-08 08:26 ... File folder I
y z . —
- = SAP transfer detailed instructions.xlsx 2011-05-2909:50 ...  Microsoft Excel 1 ...
. | VAOOpStat111125.xlsx 2011-12-0904:35 ...  Microsoft Excel T... -
W anaiod 7w [ I | »
TR (N): | milkywayclusterl000) -
EFEERIT): | Bxcel THEECx5) =
#£2=: Dongwei Fan tric: EhiRC
[ e s
» meEis B0 - | ere || EmE |

6. U5 Excel WWT #fhp 22,

TEMUL N EE (FFEE S Excel):
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EX 5
= J
£3
b &=
EfR - fivi={ i g
:‘E E= ST LERE - VBA C\.ficeld\Library\Analysis\ATPVBAEN. XLAM  Excel hnEEi
| =5 HER (XML) C:\.\microsoft shared\Smart Tag\MOFLDLL ##fF %
B . FETHES C.ficeld\Librany\Label Print\labelprintxlam  Excel A0EEH
‘_]_ B IR EnIE C\..flice\Office14\Libran\EUROTOOLXLAM  Excel HoEIR é
lz HREREIEE EEY XML #iE Ch...s\Microsoft Office\Office l4\OFFRHD.DLL IC&SiEEsE
3 o W Excel hoEm
I ES . o
g | =Es BUTBI=MATNE SHER  EAEIIE Feal RRERIET- | soemss
4 LY, EEERESIN, BAREHERD becle e
7 AR PEN AR 5
E dwide t c a W
E
| 11
—i %0 ]
| 14 IREEE: WorldWide Telescope Add-in for Excel
z. ERE <%=
| 14 EEE REUANESIEEE
| 19 fima=¢ C\Program Files\Microsoft Research\WorldWide Telescope Add-in for Excel,
| 1§ Microsoft.Research.Wwt.Excel.Addin.vsto|vstolocal =
el B WorldWide Telescope Add-in for Excel - Excel add-in created with Visual Studio Toals for Office :I_
i I
— —]
= 2AEE || [ #=0. |
= | =
ki~ BN nEwE A=Y InE =R WE Load Test Team a@ o=
e B
o @ @ & @& m 2 @
Visualize Layer View Capture Go To Manage  Go To Viewpoint Connect Contact Feedback WWT Add-in
Selection Manager Samples ~ | Viewpaint Viewpoint - Viewpoints From Data Remotely Us - for Excel Help
Visualize WWT Viewpoints Target Machine Help
C5 - | v|
& [ B [ [ o [ ® [ ® [ e [ ® [ 1 [ [ [ ® | L&
1 % E
2 #  Vizie2012-01-04T15:54:52 [¥1.80]
EIE (replaces the "hstrores’ fermat originally described at
4 [# http://vizier. u—strashsz. fridoc/astrores. htx)
o % In cz questiondsimbad. u;_strasbg. ir
6 #
7%
8 #Coosys '_TZOUU: eq FES Jz2000
3 #INFO i #NANME?
10 |#INFO #NANME?
11 |#INFO CatalegsExamined=4
12 # 4 catalogues with potential matches were examined.
13 |#
14
15 #RESOURCE=wCat_5132
16 |#Name: /132
17 #Title: S&I Open Clusters Catalog (Glushkowat, 200%)
18 #Table V_132_clusters: -
- T T fa L]
M4k M| azu o F nENl il | » [
B m o100% (=50 |

7. FEWWT FTJF (R i 3R E ik 247D

8. ik Excel ) JLATJLANEE, SR )G A A AR Visualize Selection”
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Hd e wilkayduster 1000020 ¥ Microsoft Exce = : R e o D ]

| 'EA AEHRE S HE =il WE Load Test | WWT Team a@ o=@ =R

O EHE & &G @ =, 15 @
Visualize| Layer View Capture  Go To Manage | Go To Viewpoint Connect Contact Feedback WWT Add-in
Selection|Manager|Samples - Viewpoint Viewpoint - Viewpaints From Data Remotely Us - for Excel Help
Visualize WWT Viewpaoints Target Machine Help
| 40 v fo| sa1 1 v
Tayer Menager - X i E | ¢ | o | B | ® | & it I 3
Sl FRR— 33 |#Column Dist (15) ? Heliece [ucd=pos. distance]
st asu_3 (not linked) T | 24 #Column e Dist (14D ? Distanc [ucd=stat. errer] E
35 [#Column Age (F5.2) 9 hge, ox[ucd=time.age]
Show R; £, Update R: *
B show Range B Lpdate oo 36 #Column e_Aige (F5. 2) 7 Age ert [ucd=stat. error;tine. age]
] @ Delste Layer 37 _RAT2000 _DET2000 Name OtherNameRATZ000 DET2000 Diam E{B-¥) e_E{BE-¥) Era
38 deg deg deg deg arcmin  mag nag
Layer Name asu_3 25 —_— —_— —
Reference Frame | Sky Ll 40| 2085 5t 7208[RAT 1 2. 085 51,7208 4 0.3 014
41 3. 1183 TE.[235)5AT 2 5.1183 TB. 235 5 0.81 0. 27
(Mepcowmn: RIS | e2| 37057 elaversar 3 PSR 480 37087 61,4767 & 0. 68 0.02
Dats IniThe First Rowssl WWT L abel 43 | 59167 62 T039|SAL 4 5.9167 62,7039 4 0. 27 0.18
SAI1 Select O . 44 6. 4075 B3, TB11|SAI 5 FSR 494 B. 4075 63, 7611 4 0.6 0.08
slectne 45 | 6.9692 60.6392[SAT & 6.9692 60, 6392 5 0.89 0.03
Select One Tl 48 T.2971 B0, 936454 7 F3R 503 T.2971 68, 9364 7 0. 82 0.1z
2085 Select One = || 47 | 10.0387 B1.5675)SAT 8 FSR 508 10. 0367 B1. 5675 3 0.3 0.11
517208 Select One L[48] 10.4683 64.9808[SAI 5  FSR 508 10.4663 64. 3808 4 086 0.17
49 | 10,7633 41. AZ25|54T 10 10. 7633 41. 6225 3
To map Edfiltlona‘ columns, include the column in 90 | 14,3017 62.[105)SAT 11 FSR 524 14. 53017 62.105 8 0.91 0.13
your selection range and click the "Update Range" |l 51 | 1g, 1004 45, H0BS|SAT 12 16.1004 5. 60BY 4 1.13 0.3
butten availzble sbove. B2 | 19.9067 ©3.05SA|SAT 13 FSR 536  19.B0AT 63. 08GR 8 127 0.23
203|541 14 21.5012 BZ2. 6258 4 0.595 0.03
094|341 15 27, 4692 53, 9094 z
ey S o . . |ZB5|SAT 16 31. 5733 BZ. 265 5 0.7 0.01
e . .185[8AT 17 35.2013  59.185 2 0.98  0.17
WWT' to view data in WWT. . . L 122515AT 18 35, 4829 61,1225 3
(wlply AT _1G c_C e 21 UU‘ 158
4

ﬁﬂ}%‘ Fi5E: 37.54646111 $H: 72 RKdL: 13516726 |

Layer Manager FJ#5 015 & A

Layer Manager v X
Select Layer asu_3 (not linked) -
[O] Show Range I—E‘ Update Range

] @ Delete Layer

Layer Name asu_3

Reference Frame  Sky -

Map Columns

Data In The First Row WWT Label

SALL Select One A

Select One ¥
2085 RA A
51.7208 Dec -

Te map additional columns, include the column in
your selection range and click the "Update Range"
button available above.

RA Units Degrees -
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SRIG A “View in WWT”

9. KIh ik
__ E—

@ Microsoft WorldWide Telescope =
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(LN KFH@F—R R A
RS (AR TR AR A B )

et mE e, REHIE— N2 DAL 1, ST HIEE I B A
PR, BAER 7. i, Wbl “ KB b1, 45 KE 44— T ERIE
B RS, SRR A RO BRI -

AW REZR 2], K RIUE A e B Mg i & AXERT, E3A1E

WO BT RIS S, N SRS S A AT AR . XA
BRFMEE G, AWres, AImHE 2 NG 552 18
Ui o

He T 2)HT Fr B8 5 B R 24T A AR 05 A T AT AT ®

LI L8 R BAEEm I A A alEE Rk, REHERA B A~ |eiilEkg
e, D HRATT AT DURE A RH ) B e F T oK -

1. NHES R K B # 1HED IR
F—ob, LT mgang E b, A EARN=AE, WE 1 PoR.
FD, (ETUmCR  dy “oR” 1], 2

AR SIS N TR I T 7.
H=20, AL R R ) A, LA 3.
e ]

2011/01721 U4:06b:23

K3 Kl 4

BAVEFE— DA 18], fn: 2011 4 1 H 21 H 75 6 4> 23 #F, SRJE &
r “BE”, XEE T OKFE B R R G TE .

FVE, LT g b, sl EArfh=maKr, w4,

BHL, Wl CEIRT A, I TR R RIHE, SRR R S ],
. 2011 44 H 8 H 18 i 39 4r 16 #, K 5 Frow, 7EXFKZIAT A, KFHELM
AR 8] [ % 2 %8 R ZS I ]

il “Hie” Je, KFHBRERHEIES TSR T . EMHEM AR, ik
WIR—FF.
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AT

201170408 18:39:16

Pkt

& 5 %l 6

2 PR ERS B IR T ORI 48 /N 1 R 2D 3R

KFHAZMIVBER RS, EEEERBDRAR, HRMERT, TATSHERE
G, P, FRATEAN SR R HATE K, v DU hERA LA, AR DLgs A
ITEEAME SR . KA R IR Z . 8T 780 K% WWT s, Al
AU LB ERTE R B B IS, Xy & B0 Frshm il 8, miri, A
B 7 R R RS, N A TR I B R EAR Sl A O e /) () BAR R
IR

$ob, SENE-FE, EE AL A g B A A=A/, WA e,

B, R R (R Rk o iE e < SeEITE S T HRAK
ORI, KRETUAMRYE B R/ Z A R, Radiff, WK 7 ProsmEim.

1REFIH
E3EE
e TR
HFRiE
BN/ TiERE
Hyperlink

Link to 5lide [(Ho Link)

K7
P “Animate” JEI, FUHER “V 7, WRRCES,
F=00, X—PREE, W HARS e PBRETE, RL g EA L
FARN=FTE
S5, BE A4 BB KNI E, W 8:

Uranus
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K 8
BIT, LT AR 0.5 b, WA TE/NERIE B3 5 B3R A I i A
FIE .
PL_E R HHE— AN ER A ORFH K, AT TR, — kLT R N A
PR B =N HER, FH R RN U BRER B B IR AL B A KN o Xt A2 B 7R
WIGAL B F B BN AR AL B A2 A SL AR AR /N, R IX AR I 3RA T T HhEk
R RH BRI

3+ KFHA LS 125
FEST R BRI ﬁﬁ*&ﬁTH?ﬁW%lﬁLﬁf%Ji%\%%ﬁ

Ko T, BATHKE — THIEDER:
H—2, AR IR R EIEFEREEE

Ko

Wb, EREEISE LA, £
“OUELIE IR R IR i IR KA
R 15 T R S [ ) I e, RIS IS
Y “CHZX”, W 9.

F=00, EHEX AN RN X .
FRER), ERBRAMERRERSE, EFE
%ﬁ@~%%ﬁ%ﬁ$v@%ﬂﬁ%@%,
RS ESAE, R RBEmT7, X
FEA AN S HZ X AE . s 8
“HEEIX 7, B 10, i 9

FUUH, EIHRIRIERE LI B0, Wi . HERE. GEEMHZE,
e 11,
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K 10

4 B8 i e B AR AR (1 4R

R —sKE R Ja, AR A M i i 2% (E AN R AR AR, 34
B 1 AT LORE R R 2R 22 4 XA, 38 Rl D e B e A1 oR AL B FRads B R R IA 2
REELROR o FEMURFRARE RIS, AKRH /N3 KRR T SRl il LR X AN
ZN

F—ob, [FAFER, B ZIAT P dans B A BTN =S

Bob, wh B, Bdefs, R BB BT, ML 12,

K 12

F=20, 1F 0—100 Z [AfF =ik FEVIUGHT ZIAE H I EUE, ki “1007,
npd 13,
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13 14
I, mgErs A LT =M

EAE, PR, BdAR, RIS P —FERE T, A IE
BUE, Htn “o0”, WK 14.

15
XFEAERR I s, B R st el U8 e 2k 1, il 15 Fros. 212 iAeth
Al DA A ST, i [ 22 AP A
B CORBHIZUEY, FATNH T UL BTN RRRE T B HIE P IR, X EeH TG K
F g Z A MBI R 5T LRI 4R . fERIERIEr g, REWEMw
SSRGS, AaE s, Ba, —DERIENEH LI IR
[HIHT -
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[ZRT] WWT J5HPRE 4L i AL B 5075

RESE (HEPTTER S WWT /M)
Z2HH%8% (beacon school of technology Singapore)

HWE MR HELEORCUG, TRLE OB E R RCR, HRERI A
RNERHTT

A RIZINT FrE A s B, WS AR RIZIT A i A sh il g, X E %
s B8 7 AL GE ORI o 38 XA D0 14 J5L DR 2 AT ORI I L AT v I
Al E A A

: ’ Add New Slide
TR B

0:x2

an B, BT—ANZIT R R TR 18 BP, e — N LIAT RS T A0 4 A0,
AR SR AR O A i = R BRI — DN LIST A B A A BEAT ROAR TR, 11 A A R 22 (0 26
AT B A I, B DASE R B B A B 1L T8 9 R AS N .

R IN—3KFHIZINT i (Add New Side) J&, #EREMRT—TRZIXT Fr FF 46 %
T8 BB KINT Fr Bk AL A% Bl B 2 15 R E— 4, AR5 R 19 2000 (4%
JRURS TR HGE B IR B — B, B BEAT @ B AR KR Y, 23047 LI (88 3 5
T

TN AT DR 8 i 1 A A, (EREZ MR I — S8 [ L, ey 4 e A 1
Fr R I R R SE I E AR ?

i ER, BATBEEAIN—5KE 7, B A A R & ?
IR AR B A AN — e R A2 AN 2T R, B AN LIT A AR, X
ANLIKT R IFAG I s in i B < SRR B, AN B850, FrPARRATAT AL
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SN A 5
W Rl A, S I IEeR, il Animate. BRUCIRZSEF Animate
TR & A XA 1), ARERE T Animate B, BR Bk S ARHE AR K 75 SRk 47—
SRR IE R, . NEIR, BRI SeAL .
N A A MGEB RSB, /4 Animate ITZhRE S
BAEBS:

b, XRAZMT R, BlesdiZ EAfmess,
fEHAZ TR S

M-MA 0

B0, A, sl AR, Rl Animate.

F=00, Uk B bR A, e
CIAEYE”, WAEEPR. sdiae HIEEAER
XHEHE, FEIX BLR AT IEFE R i e A AN B

EREANAA A “AEYE”, YIiEn A
FEH TR 100, EIXHEARATIREIN “07, AdiE
Ja KRBT A E R R T

VUG, PRJE R LT A P sy B bR A
B, O CBOE TR ALE

e BhD, LT e b Rdr A A rE,
i H A i St

NG, XN RIUSEAZW I E A SRR T K. R
JERSEXIIT 2 B oy B AR A o, SR OE A R AL
E”o

BRI T Fr, SR DL (P8 o 28T D\ e
SAEY, SRS AR AT, IR GRS, BT LRI
P, AN AN, et . 53 SIEKEIR, AR Y <
BRSSO

Microsoft® Research

K22 SE A

B B T i B . WorldWide Telescope

(45 S A 5 by ok =i X 10 E F WorldWideTelescope
of B, AT A :

Refd B B iR
BBC & Discovery H.
P—ER ARz — : 1
FEIH A 3 Ik 5 S Ak ST S

o S EEo TS,
&2 . : B — R

AL E 26




UATIT WWT I 58— R HE, BB AF4HB 350 = 2% “ H bR rh i 4t
MECE AR T T Ctrl BERSEI IR AMBURE” o IXAtik3AT I iE
REASE V8 I S R 3 85 S AR IR b AU I B Cer ] B

PR WWT ROFR R E Y KRR I, A0 8L F mix g .

AT BRI AR . B2 AE Cerl B2, A RARIEE Y, MBS T
xR R, BEEAERAE T 2.

B

FER R A B AT 18 3 78 0 AR AR 2 2 {078 i 5 1 ST Ak

I ) RUEL SR At v, R AR i — ELAL T3 A AT B anAE S 43 K B
FRATAT DLAL I [ AR R, A RATRE ] A BRI B A%, SRS BCA 4, 4axt
HEABI I BHRCR KA F o A AEEMAT ZRIHAE, BATTA A 414

93



FlSRE RRUT R ehe, B hnLiT 2, T ERmAETEEEs. Ea. 2R
B IR DR T AR AT th ek Ig sl i LA ZE A RIS A RCR , #1818
L — R I R ATA PLLE e R R . #RAE BRI

L, SO R L H AR R A

0B, HEAE Cerl B, RN %A SUbR 22 8% B b B S s Sk R I it 4

2t RSN AR RS, Al AEHERE il H AR R AR . hrill RARIX A REAREREAT K
KBS [ o

F=00, RN CARHL 7 HARRE, QERNHNEFERS, BATH USSR
AR S AT T B 21 o LSS ORISR T WAL, XA aa PN

HIr e, R+ 2A54E TR SR, K2y T VRAEA g g i
FIFERT CAalEEoR, BATAT AR shiilss, R =5 BB RAARD).
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(&&7N] ERM T B N T3
I (T AR )

R4 H A WWT (WorldWide Telescope) 3k {H-HI1E &M= 51805, A2
Fk#CE, AREHRIMRRE S, A28 E 0 S G B BRI, EH1E
AR, BT AN R SR EE T HIER MRS
PRSI T8 . X — 2RI E NG RN AR 2, FERSE S, Fit
R AR . A O — N3, APPSR, Bl b, 3
EZER AT NIRRT ke B TR T T T 1 A S

B REH

HE— AN R B MR 2 & TR, AR —20, W AR TR, FRAT
R I B A 1 i i 1) SR, 0 B RE NI N A A I N IR LR K HE . R
e, BATATCAS Z Ak ekl Blin@En 4i R, R E Ml &fh R it
LEWEMWILW T AR, IERE N EA RCRIITSE . WWT B WA 1R U 11 4%
PR, W “Experience it” FERETFIRBINHAE =, TR BiF. HEHESEE
(Tours) M|, iLfAEEN T4 KA (Find Objects) Thag, FHRKRAEWEIE,
HAEEH WWT M i BTG 2628 S RIRIESE . B T M L&A
B AR RS PG B WA BIA M TR, IR T _E A SR S0k
AIEPEE, W (AR SCEEY (tEE RAL-H P8R B XE) (— Bt (REEH
F) &, A MTIRED CPEEZR) CRICETE) WA ERE.

HERE ARG XA R AE B A R AR R B C TR T .
VEHEHE CREZZNNHES, BRENPEAN AT ERVEE . FRAEHIE
CELPEY BN, MESE Lk, FIEARE. &RE BRI E TR
EHIE CORA) IR, SEZSARE. KA. =i, A TSR ET R,
FRl S8 i 1) 0y, AN SRR TR IR 2 K 2 1) 1] o K 48 2 (1A U RMEAE T oK,
X — 0% 5 A i F1RKIER .

BB MENAREGHA

W, TR )G, TSAE WWT A B H LR B CRARRRILTE R
ARSI T 20T 7 138, M PERIRE, — R LA RS 78 i A 2
MIER . EIXEEHER TARM T 2R JABEANRIZE =00, RIS A B & i .

A T3 BA A feil i A k. D WWT iR 7 i th 2 —
B BIA LSRR R DT, 25 7 IEW R0/ B Rg MBI T, 2K
X WWT s TR, 58— E RS Cy SR, SERER, i
LI ot 10 538 R DAANG 5 BRUAS T 2 EL B S 65 1] o EROR 65 1] AN e J LT i 1) P A9
ARG, AESE A G ) B2 T ARTIL SR 1, 10 L 5 1) B4 5 RG0S 212 37 R 4
ST, BRI R &R g 78 IR . ERE IR, EREIRE G, t
o T SRE IR . X AE R G A=A, T IR AT R 2

G 5 BAIAS B 5 ] L A R AT o A 4 B A B 5 ] ) RS B AR AN AT A
RAVIEN AR NE A o W SRA U EIRA A 1 & 07, IS IRIA R 5 T 205G
B 2002 B N BB ) B 1A 1, R AT, AR 228 DA (=
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CEE) BN, FEEER T SRR b, FRANE TS R R TR,
i1 HLANA B ER Ol i 2 e R, B IR R 2, IR E .
T, WAHIEBEZE: 3 R E L~ P R S B~ P R AR
HH SN 2 2= 2 AR — [ B2 i /e R N 28 o ARV B I 2Rl B, A 78 (5
B DI ie S IR BIE . ROCES AW « A h i . RS AR . 3K
B EIAA, MREZERE NG, SHESIT RIS REN . 7%
JERIFEH WITEE AR, W e G ERHE S haE— 25 B as, &8, 2
faray

~3 o

E=2: HIEEBU

XA MR NI B, E R BT — 20 9 5 U 0 B e i i o A
WA — R WA, 55— R SR aRE R A
AN, Bah. B, JH, DU R RS . XmTEEREEETIE
FH WWT 1 shRe. fE— BT, BTl “HR”7 e, RefsIRATHuE
PR BIFTBEN AR, 78 “BR” P EEWEERIEL. TEPLTEER, &
fES R AN AR EINR Y . B2 gang B A8, 780 FH “Duplicate
Slide at End Position” W] LAYNINTERS 5l [H 45 SR AL B AT U LR LIAT s A
AR R 7 I M B TE R B I N 2 . “HAdtdamg &7 ml DALk Zamg B — A2 N 25
H5ZYT A NE 3, RS B INZIAT b, 350 8 e T & &4k
FEMS. ELVT s, wEBIFFER, F5, BISENAREZ. BV
T RAERN, FrCUERSCEERR R IR R

HIAVE IR )L s T o 1R S UF AR IR 2l b, AR R IACIZ 0 s 4
KT R e, X HA R 2N AERER, SRS ER I 8a Lk 5 A 8 1
BRI TG 1. SR SR B LT S R AE

BIE: FHEE

B K, T HAR RARIRZ , SCF A 2 LIRS, XAl # 2 5k#
W H O EIHE N A BRSOy R AT, AR Ll
KEEAAELS o BATAT CAE AL N A E e, Rl U S
41 GoldWave. WaveCN. R AET5F . FIBIF SR (A Ak 1 U7 13 ) 0 A2 chopn ]
TEERL BOYHAE EAMER R S %EFLhfE

il 5 B R ARIE . FEARESZ S RERIEL X BRI
PATARERE GIRIZ AT, EFFRAT S I B BT G 7. Fr UR R RGE
1], JDCAR I I P ] T P R AT 3%, SRR SR L I S A RE AT I T A B e SR IR
PR DMESR AT S5 R, BRI T .

BhP. Bigi

1B BGIR i Y 2E r R BE AR - AT 0 B B S A PR, W] AR 4T
THESCAF AT B RSN RS FE TR, WA T ER & . DR
W5 ORI AR B, WG E G & . BoUs RS E R R E S
MR, IBRIHURIRCRW AT ORAF, A2 AT B RIRCR N 2t — P ig . e/
B, A REIAE H e 1) 3 T T8

MAERIR A E T NUESE T, BSR4, HIE R E B FEHIZ
Mirdllag!
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B 1 RICEK GS-WWT BHR

JEAE: g sk K. S 4w ey WWT

R GS-WWT B
H IR

ERXRLE

2007 4F 8 H 22 H, HEMEANL#HK (Google) /xAfi | Google Sky (fiff

GS). 2008 45 H 12 H, #MHE NI (MicroSoft) %4 T WorldWide Telescope

(PR WWT). BEEIXPIER B B FAEAE PR BN EL N H R4
e, RO, Rl R RCHRE A T GS-WWT B4R,

WA, R AN AR B AR o Hb T RN 253 8] P R S0 B8 7 8 S5 W0 3% 2% M
STHL, 2040, 5. AN X GTER, —HE BN 4L, 7R sk B - A Thi
LA R . &P G AU % 2% AR R I EE a8 B%m TB (U2 —

“IB” ¥ F—F “GB”", RPME&HE PB (— “PB” #F—F “IB". Wify
Uy I A P X g B S BN T e RS K Im A . BRI R Z
R, FEELE- EA SR Alex Szalay 4% /F 1998 —1999 4= [al$E H T il
RIE (Virtual Observatory, faiFx VO) R, FEIIR LG Al et mE R
B AN A BRYG R  (IT F0 BYR TC 6% 5% B IE R AE — R T R B S A T W 4 AL R
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Y AEREHAE T 6. BREIREE, WERTIR LK, Szalay R 16 % &1F
&, Jim Gray L 2 LRI R E R EFIFR N “World Wide Telescope”. ( £ 7
B G 4G Z BRI KT 2001 F 5 5 B EF 07X F KX FEA4GFFE 5
—EBELE” D)

2007 4 8 H 22 HifEH A dhER (Google Earth, fij#8 GE) 4.2 hR-P3E N0
T IR ThEE, Bse “Switchto Sky” , JEIHFRATEL BB Google Sky (4
PR, fRIFR GS. B/ ) Google Maps tH4 Sky i3, FEA L HhIRATRZ
4 Google Sky Maps. FLHRT#E & —NMEWHI R IR EEE— MRS
A3, SE A WX 4% 0 B %, B IE B3 FireFox 17 1) - Google SKy, 1 Google Earth
— I SR DIRE, FTHF TIE T IR T Mk, BR 7 FLHLEK, Google Earth
R TR RS AR, HYF2 T Google BN H 247 $45 IV 43 K 3
RIS, Google — E X R D4R, 1E Google Sky Maps 2 B 1
Google Moon F1 Google Mars, il:/AAvi#E it Google f)~F & Bi4E H BRATK B FEVT

2008 45 H 12 H, fEILARZ RICEFR MK RIFE AL T Ku IR 2
J&, FEA A E IR A TS T Worldwide Telescope %52 Beta hit. 1E
9% Jim Gray #EHIRR LA, RO WWT Zikes 1A s —A4 1)
FREEZTM A, 2007 45 1 H 28 H, Jim Gray L2 3#E H CHIMGES

(Tenacious) TRAE, 7EMIHE: L3 edifE 8 (Farallon) FIEHH %%

LRBERERBEITE

REFAR S AT A2 DT R Rl &, @It B A 42 BR 1) R S B2 IR a4 075 B Hh
HAE—E . GS Il WWT JE5 4F AR H 1X —HF . 7E Google FIHLUE P K B )
XHER, GS A WWT 5 Bhas K s e . WS H R R G A -~ 5, At
TV NATRAL 1 — P 237 A58 R SO 19 77 =X, LRSS DA A RSO KA B
] TR B M R SO B R E I T AT R — D N

GS Il WWT # 2 m i N R4, efHedt TB i, HHhsk B, K
7 i R ) BE e B A0 B () e i B R WSCER A — S, I AR Bl — A4 — 11, Jask
WEFFil: i GS M WWT PIENRE 813 X & B -~ A, ik AMIE
H L H G b 5t e 8 7 (6 R 7 L A g

GS fl WWT i — 4L Ease,  “FaWl)LITWEIL” , FTRIMAEETK
IRE S E B i LR B RS, AT AT B HL . 200k, SRAh, X B2k,
FU S 20 55 % S R G B B RATT IR TCVE R B E 5

GS Fl WWT #RkH T “IKE+HEEZE 7 FRIRHAL T . GS 1K B /E N
BERU TR (SDSS). Hrfbi® K (DSS) FHmsh 4 [a] B i b PG (1) F il b P
ARFRT A - 75 GE4.3 fRAR] GS W, ¥k KL 515 5 )2 (Featured Observatories)
PRAL T WA (A B A (LM B <GALEX>E RHALIRIMIZE (AN B .
BRI ZERRLE (X WEREBD . BUR SR & A Rl & (WMAP) 5§
PRI EE KL A2 T, WWT BEUR RIS BARIE N A S+ . WWT
FHZ Beta il R4 4 7K DSS. SDSS. IRAS. VLSS, NVSS. Tycho. WMAP,
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USNOB. VLAFIRST. COBE. ROSAT. SWIFT ¥ £ B 50 Z /N8 R E a4
[PIBERE,  [FIB tHR fE 1 50 o H b 2 2 ) BRI B AR BB ZE R RS A B

R T B8 2 ) B AS RO B I ) R A, it i B RS E B R 0 07 5K
GS Fl WWT i 3[R 27w 22 /NI Bl 2 A RIE BRI D RE, e 2 ANk
B a5 Rt A7 —i . B 1 BRi e ek BRI sh S M Em st . X 34k
T B VR AE R FE R R SC 6 ZL AN B R T 00 3 2 [R) B s B W (1) IR 2 = R AE
GS HH MR . XTI REAE LT I8 A A Re i I SZ 65 LA 23 By RS
PIRLRE, N RSCEESFRME 77 (E RN T B, XA SEIR A LR R AR
PR U e

BEARE = AEWE)L? 4R RO BRAAE E R EIRYG? HERH2BSH
2O WS, BAFEEH CATERMTER, R LLE CONIX ) @SR
%o 7 GS M WWT, HEAREE L ME R LA 2 (1) R SR — Pt d A
8] bR T 2 1) BRI B W () Bkt s R EARE I AR, S84 A Al Re M H R — i)
USSR . GS F WWT fE BN AR B 7 F i s ss, — 28 B
TR K sE, bR DAE T Tl PR, TR FHZE,
WRRFHLZH

ZRaM

Tk /& GS iE & WWT ERIR 4 AR H X 7E 6 R SC ot st « —uhi =Xai”
(3, @I — AN AT T SRR U7 e B 4340 AE T F7F 2 305 10 R SCHAR B
SCHRBE RIS TS S AR SRR S KX A RAHA VT2 H AR
Bz A, THEHHUH CHESS KENH—

.....

Google

Kl 1 GS 1 HST. Spitzer. Chandra =75 [H] 2z 55 40 5 (1 BEIR 2 = 10 & ORUR:

EFAVCREBEFEHHE LR WWT. B3 WWT, 58252 E S Er R
[fle WWT HIEAN TR — BRI (e K L4924 B 577, R RES
A B E S ARSI FM R TR BRI “ /AL, IEFER SRR A
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SR N2 o A BRI P e L A5 51 %5 (Visual Experience Engine),
WWT 243 A 1 A — N5 3.

WWT IR KRR BT e 2R St . 157 WWT L3
sl « 52 (Curtis Wong), A2k T —ARERBT SR B B i it . 5H
YR A — DA TARITIEA B & — DN EARF . FTEMATIER AT, M &AE
Intel AR REZEAR CD-ROM. ZHREBMIELZARE. RAuAEA 2
45 T2 HAG T H L F] . FE, fhid g —AN KRGS . WWT i HEZ 1 IF
RFETFR « FF (Jonathan Fay) tHE2 —&RILEIH, AHCHRLE, &%
G5 — LR A, BES IS PROES), R Tz iEiImomE.

A WWT AL — DN AR E RS, Wit T2 E &S E A AR ThfE,

e/
o

W& (Explore), #24t T HMERFHIVFRZ UK, R, KHEAR.
MNP iR AR . MG ORBRE, MR, EAK
RS BRI E T H A R BB N2, RBG A R
B, WWT sl 2 R A8 3 A AR AR X 357
[ S8 (Guided Tours), iX4& WWT —MEA R TIIRS . T A 7
F— L8 RS A VEFI T WWT 35 B8 S IRA V2 R0, Ehin
BEr BRI, F2H%. BIF. @HESESHET 98I (tour) ”
(Ao [ 2 ) o — P18 A% 2 — A~ B 304% (1) PowerPoint ZJ4T A
£ WWT HIE DR gE S R S 7535 AR AR T RSO
BT RS AW RN, WWT SCREF P B ORI A, X RS 2
SRR AR H
&R (Search), RML T RIKGHRAALARF AR T, LRRILRA,
TR N KRR L F IR, BB F AL, WWT 52 S Hy
1 BB SIS P BoR AR S RAR I B R, RS IR 7 (E R B H
o
H iz 5% (Telescope), 24t 7 WWT 5 SR B e 4% 0 4% 1 il i 1 ASCOM
KA AP R AFE SN, 72 WWT H gl o] DLSEEixt S B il 72T
KWWT 2, Jrghifky ASCOM Taik TR Z 27 .
X (Community), & WWT 55RICAEL, BIF4{E B LT 4.

B 2WWT # #5685 “¢ntrn"
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FEVRAEFH WWT 3 v B2 25 (RN, AR P 44 I R AR S BE I SE T 4R 71 1~ il
RSN 2, LEARTE 2 A RTE 2 B 7 1 PG LA R K H AR BESAa T AT RO
AN/INTE T U 7 R R T PR 2 R R 24 T XA E R 2 SRR L B (e B 53 7).
MITA 2 A EARETERE R BR R 2R 77 7] . WWT BAE ) DUEL P 2R R IR R 5 180 7
ARG S WL IR L Z G

B SWWT Ry 25 T A S2 77 25 7] R Az B 45 K I o B SE A7 B

T FKEE GS. H Google Earth —#f, GSEid 5 EE (Layer) A
PG BRI —HD . JBE B EMIER:, R0 LLERECE B A IR B R R
HWHE R . ASCHREH GE HIiHTiiAZ 4.3, TEIXANICAT GS 1 R4 H 5 1)
52 E RS

Current Sky Events CHATRZ M), 4t 7 977 AT R — L Rk S
%, EFHE I EIR SCE B AN A B AL VOEventNet i3 5 2%
TR G| 737 B e T P 245 5

Our Solar System (FATHIARKFH R, AT KR RIEKE R,
Backyard Astronomy (J5 i K2, RAEHEERE., M ER. REA
R BTN A R UE B

Featured Observatories CKEIERCE ), Kkt RINTEA FBE B AR
P 1) S 7 O N S

Education Center (& H L), WHF—LE5 WWT ] “iBlifH” F L
FAUI R SRS 20 B A OGS B AT 5

Historical Sky Maps (JJj 52 2 KD, B¥ER 742 £ KR Hevelius £ HE K ;

FE GS 1, FRATAT AR 2 7s 2 AN Bl 2 S RIERT R, iR 1 e
ANHIIRRE o BB JBUE 3% B B A AT DLEMR Y, AT BES R IC H A5 Rl SRR 22
BB IR

GS i NFATIRME 1 Py s B, Hrp U E R R T 1792 4 R 74 Jé 221 7€ B
Rumsey B (v & 4 g7 FIRC2E5K Johannes Hevelius 75 17 4025 il kS

KHERE (e 5 B
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5]
v 88

WD RAY IAD Wwe NRD
E ¥ [ gse

WERE | Glw “““}ll'} o \“

IR0 - M MR - HOC 308

El® gtuezens
B sezas
= 00 memn

Al 4GS ¥ 2 7~ #7 Rumsey Cassini & £ &

=D
v 88

WHD NG TAD R HRE
b | awler | &
WEED | cEuw

IR0 W - Mo R - HOC 3

o FT
F sm

blmx
B e SR
1% mmum
10 wwam

Bl 5GS #2787 Hevelius £ /# &

GS [AIFEIRAL T ft HAR RT3, RIEBHRAL RN B R IRANE
RRHAFR, TR ARRIE R LA A FR, AT UK &SR . R R3S 5
AL B PR R 2 SO gt v FH Ak AR T AR

X TR B R RARSEAE R 2 A B RIS BRI R, GS A WWT tBARRES o,
B SRR . GS KM T —Fhif [y, BEHEHHIfES), RRAEAET S

H A

TR EN S B R (g 6 ). WWT FJ5 RN INE R, EREBIR
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BRI R i B — R, LB 7 EEAEE 2008 £ 8 H 1
HEL WA H e 5t.

-Jun 13, 2008
12pm

e Sun: June 15, 2008, 0:00 AM UTC

The Sun

B 6GS 7 49 iif 7] 547

B 7TWWT 32008 £ 8 /1 1 H H 243k 7 A5 AW

FHkHE
Google Z i LABCARERI BN E N, B E H e BB Rk oK i 5
G, —PNEEFREHZE Google & T — IR EEL . GS H R MIPLH . [FIFE
FETHIF B, XA E RO “THIRZK” , BRI IRIRAS B kb A 71 S BGHT S 7% -
13 GS N — IR R G 5 & Fo 5 RS S0 KML. KML 2 FR A2
“Keyhole Markup Language”, Rl Keyhole #7icif & . KML &4 R /& Google Earth
) —Fh SO 20, FORAE M ER 0 U0 8% F R PR, 701 F 7 £ Google Earth
PEE ERINA SN . BEENHRPREEK, KML UE Q20N 1 HEEE
BN AESIE HTML, BN T EL I =BG B ERAER. 8T KML i —
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LR, Google EFNIFE T X KML F#HIAL, 2 KML bk )T TAERZ A F
O FE 2% [R] Hp2>  (Open Geospatial Consortium, OGC). 2008 4 4 H, KML 1Ex
BN OGC [ — TR . WA KML FrA Bz 1L, ATl RE 1A 2> 21 Google ) “JF
i G R

FEIBU KML 2515 BIL =27 R AR R B 77 8 o /R AT LAk GS /9 H 7 Fifi ok
B KML 32, AT BURH XML g a5 B0 5l AR R 25 R B4m 'S KML.
KML SO HAHRHE R T LA ZIP kg 0R a1 . R 732 O KML B¢
H KMZ 30, fRe RS E-mail 453 TR, 8 RATE — A TFH) Web
55 2% b IRV 2 MR AR T # C 4 3 F KML, Lt in Google Earth. Google Maps.
Google Maps # zJ it « NASA WorldWind. ESRI ArcGIS Explorer . Adobe
PhotoShop. AutoCAD. Yahoo! Pipes Z5. 2008 4 5 H 7E &= K HZ$ 4T 1) [ b K
RGBS E WWT IR K% Jonathan Fay BHRIE R WWT #5450 K
KML. X#f, GS M WWT, ZKMNKH i RTEF 0 1770, &1 7 HF R
=

FIF KMLiE S, YRATPATE GE 803 GS LivNF 25 Bt s, bt Sk
ity Bbr. SCfFJe. HTML SCA, 2k, 208, Mggats:. BRRSE%. M
28 0] b 2 HH B TE GS WY SCAHTIT 3 I i A KML B3 KMZ S ik URL,
8 A GS FT AL BN | ) KML 8% KMZ SCF, F KML i & R A FE BE 2
HILFE GS M L. R KML i ARV 2 RARE R, BERE. HE. 1TE.
HER. BR. SR FMHES. KML IR EERRBSREEE, —%RE
RETEAR BRI K, ol 8 EIH R R & SDSS & MM i K X 7 75 K
X K AT LATE 2811 T fif 21 SDSS 3R TR 1 BB TR [X, V527 Wl iR £ oK
X

A 8GS .2 769 SDSS & F 3 Z Z K

RNFREEK I, AT KML, 8 NER BUHE A SR S oTik it ok, GS #
DX B H AR OO & . A EARZ AR W FEHLR AT RE UL R 3
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SWHCL N GS PR T LIRS, 28l 74 SIMBAD. VizieR. NED. SDSS
LR T R SR E U 1]

FEEMRSCETH EETFRD “WRRIBEEFE” R M4
KML #rifE. SR FHTELRAM —AE, 3EE QBRI E R DA RIRAE A
L, ARG A BRI A LR 25, ik et R R AT AR GS B
WWT B 2REM . KRR Z Bttt s (LAMOST) &Z&FKIE )
— IR E KR TR, WAE 2008 FiR T, LAMOST #5 AL & &2 ik 7] AR5 %
TR, S ATE R — > T 3 R ARG A8 Rl i T 5 B e R R SO
. LAMOST Filep [E 3L K SC 6 T H IEAE—i it & LAMOST 388 JFE 2 45 .
5 LAMOST Wikt 4b At e, FRAVERESS @ GS Fl WWT 58, B WA
Z B E IR AR o

P& = B4R

TR GS Fl WWT, —ANeikkmt IR fEae LM, FHMEHEE SR
BRI . SR)E, PRFEE M Google FIfkAR %G | N4 Google Earth
A WWT, Z2387Edfix b o GS A WWT X B A () 35 R 40 2 FL e i, 4 1)
& WWT. WHEA 2GB UL LK AAE, 128M LA ST B A7 [F 27 3-D I ) &
R, Bo)L WWT B 7 S igim 2L 2F Bt . AR GS AT WWT #E7EZR RS
{H WWT HEEE T AERMER I Windows £41°F4& E, GS I Windows. Linux.
Mac SEZ FiRA . A RGHA E R RGEIA & 24k, GS A1 WWT WA A1,
HIX BEAN ARSI TR N2

LA Google Maps i1 Google Earth N{UE 1) — £ 41 T AR BN HE N T %)
FHAR. BEF 2 NERCE I TAEHATAT RN A& E—~)LH rh &l
SR, HERMAAGE N THZEMERMEE, EM—1EZERERKMER,
1k H RPN BRI, Xt IE & BLE IE AT I Web 2.0 R0 B AR

GS Fl WWT — AN i K B8 /2 KR T7 8 15 R B R SO (5 2
LHEFE . AR PUEE URL T v (08 R wT AR A 5 (8 s 31 K% 25
R BT AT RN T U 38 1 02 b R SC2E SR — Fh A — 32 o IX Fol
B SRR SO ORI T 2, B ORI T A U AR S T R

FLIM B R IR S5 10 LB 2 ) R U35 5 5 B R SCRFFi v, Lhan B &
FYlE (Galaxy Zoo) HEW G| T A2 152 I 38 K A5 B R S 5K 9 SDSS 1 R M
K E TR AT, “SETI@Home” F1 “Einstein@Home” 42 K #B1E
HERIHF .

GS 1l WWT Ihegtntbsa X, fhiA A0 e HIRS AT 2 A
W MR e 5 4 B B R L. HLSRAR . IX B RGN AT R T 838 i R SCEs
Vi AL S, K R 2 i N A2 B T 1T 55 k3 O R R (1 0,
PRALEARAT T B e T B R R AT 1 T S HEOWL 1 S e

GS fl WWT 2 —MNREWRELFEE, REIaR KRS, A HIIXLE
W EAGE L DIRER — /B2, H R K F MIERX A KRG A EATH 55
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Ko BEZABAIDUEILIEEERFX B CERKI. HE GS M WWT —ExEE C
2 NNVEZ IR BEARETHIE UL, 16 E 2 (I (A AN 2 55 R A i B B
VR B2 B SRR 18], 9078 F I R OR (R B T K, S JRATTH B A fi R
AF

PSSR
Google Sky
http://earth.google.com/sky/skyedu.html
Google Earth
http://earth.google.com/
Google Sky Maps
http://lwww.google.com/sky/
WorldWide Telescope
http://www.worldwidetelescope.org/
Galaxy Zoo
http://www.galaxyzoo.org/
SETI@home
http://setiathome.berkeley.edu/
Einstein@Home
http://einstein.phys.uwm.edu/
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M2 WWT RNEBhH ITA2009

oM

icrosoft WorldWide Telescope | =
S Sear Communil N i v s ” )

Altair and Vega, the Chinese Valentine Story

Once a year, on the 7th day of the 7th month,
4 BB and 412 are allowed to meet across the Milky Way.

| That day is called £ # (qi xi).

Look At I
Sky

1 WWT & — /N2 A i — etz IYA 2009 R4
WWT A&Bh 77 1'YA 2009

R (AT 7e b
BIRM (EZRRLE)

H 2008 4 5 H & IR AT KA UK, S 7 Bt H ¥ WorldWide Telescope
(WWT) B4Rk AR E IR AL 43 R SCF K N3 T 808 Jiik . CRSCF T
) A& 2008 FE T WITIE B SCE ORI GS—WWT B AR 25— K3t WWT S
W TEWNT KRIRSCRGE AT SIS, SOt 7t e WiT AT 46 A
E % K EAETF R WT AL T/, 2008 4F 11 H 3 H, TERUEE M B
AR g 2 b, HR ORI WWT IR . [FIRT, R IRIES IR R T )
A R AR WT 3080 “HERE AT —E4 17 EHIRA—E0A N
WWT H & B 1 B IC b SO FRIHT, — 8 S AR it oy TR SC A AREH S 208 F
A H AR T A,
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7E 2009 FEMRFEEHE 55 LiEshd, EERRSCE (YA 2009) JoseRRcH
ORI BB . WIS — AL F R SCESK, WIT 2 918 AE B Ok kiU
I A AR A B — ARG o 38 9 5 58 G ¥ R S FIEAR R 22 iR DL SRS
2R 1) AR T AR SCA I = e SR R S TR — S, WWT 235 BB LU AR 1 R 3
2R MR R MBI TREAHE W S TAERIZOM, WWT U2 56 28 S vy 2T
. WWT SE 4 i ERRE 5 B B gl Mt i IS i i . IS 2 AR e B 2
R ERHEfE E5h 2 58 RFE Pk, SRR MR RS, g R
R, HE T RE BRE R SCE A BRI A R R WWT T2 S B i R A
WWT, f8s s ihl b iX 20 F LBl ) i R B8, OB N BT Rl v . SEIN. AR E
WFEH2ZIT], 8SEEBRERILIT NI R
OWT, EEEKEIEESR

WWT St 5 & KRR SO KCE - RIS AR AR A E A T —il,
HEEFHRE (NASA), B RIEEEN, A EETER (SDSS) 1,
HEEERL X R EM, 5. OB BEIEE R E KRG — s e
FRRIL G HmBmEdE, WanRINIE R LAMOST Bimst, "RanE] WWT 141
PR o ROC TG FEs iy FE R FORLI 5 s, WWT 2 RS ol k. WWT A [
X AR RAE ST, B0 EHE A CRER AR RS 58k, 51—
NERRFHIRE.

IR WWT X B i By, 18 nT DATEHhER TR KIHR. B2 AR
FAT. ATLAFINLIB S MBS S XM KERKEE R KE Fig5; nTeED
WG 2 ) BRIz B8 R A I H G 2 BV IR A IE B TP I RAMT B o LAE SDSS
MEVE R RN R FERER: o USRE BN B SRR L%, 4,
AT LAZE WWT il i 22 A 3, iE WWT Mg 542 8 A 1 H, BAIT—EEM
] ()R P A H 4 & s s1012; R EE 2009 [ PRk SCEERDRAE tH FLE W -
T — H R SCRRK e
OWNT, BE&MRIMAIREE

WWT A b — 2R B B B . ahdRflt 7 — A T FiR L R 51 28
B, RRERREH it ARG, BESS 3 EOGER I B AR RIE B %
BHRE R R T .

WHRE R WT B A ISP TS, B T/ER SR8 780 i 2 E AR
o R, A8 RN 2 A MR 8 A A — kL4 5
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1@ Microsoft WorldWide Telescope E=tfal X

K2 W HERIREKHTAE
TEHE, 2009 4 [ by K SCHE A 52 T I S e BE s 2 R AR AE 2009 45 7 H
22 HMHA2E T . i, XTFRXRHL2E, EESARZIME. vhe. K.
frIE S H EAEMIE B o WWT JU) AT DA Ik 1 20 1 A HBURT B S BRI BB 7R R
WK Z 1) R
P 3 & A WWT BE48LA 2009 4E 7 A 22 HE EIFWE H & . B iEd
AT XS, AT CABESE T D R A
1. TEWWT FUmEZE FAm “fam” Emidigf “Sky (K27
2. m SRR AR KH, A “sun CKFED”, RIS RE
P R R . SRS, WWT A7 O 30— 1 0 S R R BH R s
3. mish “EoR” SR, MR EDUE O AR A E R
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Abstract

Virtual Observatory (VO) is meeting the challenges resulting from the large new influxes of data
in astronomy. Worldwide Telescope, as an embodiment of VO, provides a powerful science data
based education environment for educators and students. In the paper, the critical requirements for
science data based education are discussed; VO and WWT and their features are introduced; and
experiences learned from astronomy courses based on the WWT at Central China Normal
University are given out. The experiences indicates that WWT is a wonderful tool to astronomy
teaching and learning, it made teaching more active, aspiring, interesting, visual, vivid and
different from traditional teaching.

Keywords: information society; sencice data based education; Worldwide Telescope; astronomy
education

1 Introduction

Today, most of us have modern gadgetry such as digital cameras, video camcorders, cell phones,
fast computers that can access millions of websites, instant messaging, social networking sites,
search engines, music downloads ...the list goes on. All of these examples have one thing in
common: they generate huge volumes of data. Just to give you an idea of the challenges we face
today, in one year the amount of digital information created, captured, and replicated is millions of
times the amount of information in all the books ever written [1].

With the huge advances in electronics and information technologies, powerful scientific
instruments bring data avalanches to many disciplines, for example, biology, geology, high-energy
physics, medical science, and so on. Astronomy is a leading power in the trend. The exponential
data deluge from multiple sky surveys, have grown from gigabytes into terabytes during the past
decade, and will grow from terabytes into Petabytes (even hundreds of Petabytes) in the next
decade.

Not only are we in an information age, we’re in an age where information is exploding into a
digital universe that requires enhanced technology and a new generation of professionals who are
able to survive from the data deluge. Information is increasingly important in our daily lives. We
have become information dependents of the twenty-first century.

With the increased vastness of information, there is a growing gap between our awareness of
that information and our understanding of it. Training the next generation in the fine art of
deriving intelligent understanding from data is needed for the success of sciences, communities,

projects, agencies, businesses, and economies [2]. This is true for both specialists (scientists) and
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non-specialists (everyone else: the public, educators and students, workforce). Specialists must
learn and apply new data science research techniques in order to advance further our understanding
of the Universe. Non-specialists require information literacy skills as productive members of the
21st century workforce, integrating foundational skills for lifelong learning in a world increasingly
dominated by data.

Astronomy holds a particular attraction for many students, adults and children alike, as
demonstrated by planetariums, amateur telescopes, and textbooks. Even very young children can be
engaged in many different sciences via astronomy with its strong ties to physics, chemistry, and
mathematics. Astronomy can be used as a vehicle for introducing the basic concepts of all these
fields and also used to teach the process of scientific discovery.

Traditionally, astronomy education is based on knowledge system and observation. The
exponential growth of data volumes in astronomy is offering new opportunities for actively
involving large numbers of people in the excitement of discovery as well as posing challenges to
the profession to effectively bridge the gap from data to knowledge.

The impact of the emerging discipline of science data based astronomy education can be
summarized as:

® Training the next generation of specialists to realize the full potential of cyber-enabled

science;

® Engaging students in authentic learning experiences through the use of astronomical data;

® Actively involving the public in exploration and discovery of our dynamic Universe

through Citizen Science research opportunities.

Virtual Observatory (VO) initiative is meeting the challenges resulting from the large new
influxes of data in astronomy. VO is a data intensive online astronomical research and education
environment, taking advantages of advanced information technologies to achieve seamless and
uniform access to astronomical information [3].

Real-world data has become a need for educators and developers. Providing this community
with easier access to the VO will produce a merging of interests: teachers can use real science data
to teach the scientific process, and the VO will be broadening its impact beyond the professional
astronomer [4].

At the beginning of the century, Alex Szalay and Jim Gray predicted, all astronomy data and
literature will soon be online and accessible via the Internet, and the Internet will act as the world’s
best telescope — a World-Wide Telescope [5]. The astronomical community is building the Virtual
Observatory, an organization of this worldwide data into a coherent whole that can be accessed by
anyone, in any form, from anywhere. The resulting system will dramatically improve our ability to
do multi-spectral and temporal studies that integrate data from multiple instruments. The Virtual
Observatory data also provide a wonderful base for teaching astronomy, scientific discovery, and
computational science. The final goal is to make the Internet act as the world’s best telescope—a
World-Wide Telescope.

The Virtual Observatory will give everyone access to data that span the entire spectrum, the
entire sky, all historical observations, and all the literature.

The Virtual Observatory offers the opportunity to teach science in a participatory way. We can
give students direct access to a wonderful scientific instrument. They can use it to make discoveries
on their own. Very interesting projects and lectures can be built using the Virtual Observatory tools
and data.
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The Virtual Observatory can also be used to teach computational science. Traditionally, science
has been either theoretical or empirical. In the past 50 years, computational science emerged as a
third approach, first with simulations and now with mining scientific data.

Guided by the initiative of Virtual Observatory, Microsoft Research® released a software
service in 2002, named WorldWide Telescope (WWT) [6]. The WWT, provides a powerful
environment for science data based astronomy education.

In the paper, we first introduce the WWT briefly, and then describe its impacts on astronomical
education. In the last section, we share our experiences learned from undergraduate astronomy
courses, where the WWT is heavily used.

2  WWT Introduction

On May 12th 2008, the first public version of the Worldwide Telescope was officially released?.
Microsoft Research dedicates it to the vision, efforts and memory of Dr. Jim Gray® and releases the
WWT as a free resource to the astronomy and education communities with the hope that it will
inspire and empower people to explore and understand the universe like never before.

WWT is a Web 2.0 visualization software environment that enables your computer to function
as a virtual telescope—bringing together imagery from the best ground and space-based telescopes
in the world for a seamless exploration of the universe. WWT enables a virtual telescope and a rich
knowledge base on your desktop. It is the one-stop platform for astronomers and science educators.
It will enhance your experience in research, teaching/learning, and entertainment.

The mission of the WWT is twofold:

® To aggregate scientific data from major telescopes, observatories and institutions and make

temporal and multi-spectral studies available through a single cohesive Internet-based
portal.

® To re-awaken the interest for science in the younger generations through astronomy and

new technologies through the virtual observatory of the WWT. This also provides a
wonderful base for teaching astronomy, scientific discovery, and computational science.

There are many impressive archives painstakingly constructed from observations associated
with an instrument, for example, the Hubble Space Telescope, the Chandra X-Ray Observatory, the
Sloan Digital Sky Survey (SDSS), the Two Micron All Sky Survey (2MASS), the Large Sky Area
Multi-Object Fiber Spectroscopic Telescope (LAMOST)* , and much more others. Each of these
archives is interesting in itself and carries important information about the nature of celestial
objects, but the comprehensive analysis of observations require the combining data from multiple
instruments at different wavelengths. WWT offers access to various temporal and multi-spectral
studies astronomic data and literature to anyone with an Internet connection.

WWT is an embodiment of the Virtual Observatory and an important step toward the
"democratization" of the conduct of science. With the WWT, the Internet becomes, as astronomers
put it, "the world’s best telescope™--a supercomputer at your desktop.

3  WWT revolutions

Microsoft Research, http://research.microsoft.com/
WWT website, http://mwww.worldwidetelescope.org/
Jim Gray homepage, http://research.microsoft.com/~Gray/

4 LAMOST, http://www.lamost.org/
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Different from classic planetarium software applications and astronomical education modes,
WWT brings many revolutions to its users. In the section, we will introduce several major features
of the WWT to you.

A. Integrated science data portal

Currently, hundreds of terabytes of scientific data from major telescopes, observatories, and
institutions, including NASA, Hubble Space Telescope, SDSS, Chandra X-ray Observatory, etc,
have been integrated into WWT environments. WWT provides an open but powerful interface for
new data, which makes it possible to attract more and more science archives into its system and to
keep itself vigorous. Chinese Virtual Observatory (China-VO) project from National Astronomy
Observatory of China (NAOC)® is collaborating with Microsoft Research to develop WWT
support for the LAMOST spectral sky survey archives.

Using a uniform interface and usage, users can query and browse different data collections
transparently, and even link together and then compare them.

WWT is a data driven system, not a theory simulator. What you see from the WWT user
interface is mainly actual astronomy observation results and information. WWT enables astronomy
as:

® aforensic science — evidence-based inquiry from data collections, learning from data;

® adynamic science — the changing universe, time domain astronomy.

B. Fully interaction

All the datasets exposed by the WWT are under the control of your fingertips. Taking
advantages of its backend powerful visualization engine and advanced image index technology,
WWT provides amazing interaction features for huge data collections, i.e. moving, zooming in/out,
rotating, stacking and so on...

SDSS is one of the most successful sky survey projects. Basing on its continuing observation in
the last decade, it gives out the most detailed structure of our universe, which includes more then
300 million unique objects. The huge SDSS collection can be queried and browsed easily in the
WWT. Furthermore, related information about each object is also provided (Fig. 1).

®  China-VO, http://www.china-vo.org/
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Figure 1.  SDSS huge dataset displayed in WWT with further information

Immersing into the virtual telescope powered by the WWT, students will feel that world class
facilities are under their control, and they will get completely different user experiences from
traditional classes.

Teaching in an exemplary fashion, using technology to its best advantage, students can
participate in cutting-edge discovery with authentic classroom research opportunities.

C. Community and participation

WWT is the Internet oriented, and it is a software environment in the Web 2.0 era. Community
and user involvement are essential parts for the whole system.

Students learn best if they are not passive recipients of factual information but rather are
engaged in the learning process. The Socratic Method tells us that “teaching is not telling; students
must be involved in more than listening to learn.”

In the ecosystem of the WWT, you aren’t only an audience or stander-by any more, but become
a participant, a contributor and an author. You can contribute your datasets into the system and
share with others; you can create and publish your guided tours; you can discuss with others and
share your feeling and experiences. WWT provides everyone an opportunity of self-authoring and
publishing.

Several communities have been opened, including the Worldwide Telescope Community
Beijing®, which is supported by the China-VVO project and Microsoft Research. You are invited to
join the community and share your experiences, tours and even discovers to others.

4 experiences learned from ccnu astronomy classes

Since the fall term in 2009, WWT was introduced into astronomy education classes at Central

China Normal University (CCNU). General Astronomy in CCNU is a popular elective course,

6 WWT Community Beijing, http://wwt.china-vo.org
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which was opened in 2007 for science students in the university. Since September of 2009, we
introduced the WWT into our classroom and tried to take it as the platform for science data based
education. There are 34 class hours assigned to the course, and 153 students selected it. After
practice of one term, we gained much progress and are convinced that WWT is a valuable and
revolutionary environment for astronomy education. Here, we give a brief summary of our
experiences.

A. Teaching based on real science data

When students are learning celestial objects, such as planets, stars, nebula, star clusters, in the
classroom, they can easily find related pictures in the WWT. Then, right click the mouse, OK,
detailed information about that object will pop up. Taken Orion nebula as an example, when you do
as above, then a window will appear immediately. Basic information about the Orion Nebula is
shown on this window, including classification, name, RA (Right ascension), Dec (declination),
Rise time, image credits and so on. Students can grasp knowledge about the Orion nebula in WWT
easily.

We can also click Hubble studies, Chandra studies, Spitzer studies and other telescopes or
observatories in the upper panel of the WWT to access scientific data taken by these world class
facilities.

When students learn that they are using real science data, exploring a virtual but real sky, and
acting as a scientist who is striving to clarify secrets of the universe, they become more active and
more aspiring than ever.

B. Fully interaction among teachers, students and the Universe

Teachers, students and the Universe are linked together by the WWT. Interaction characters of
the WWT can be summarized as the following 5 aspects.

1)Turn stellar objects at rest into motioning

Sky Charts are basic tool for students to learn constellations and bright stars. Basing on
professional sky survey archives, for example Digital Sky Survey (DSS), Hipparcos catalog,
2MASS, and SDSS, the WWT provides a set of almost prefect sky atlas for its users. Furthermore,
the WWT turns these archives into living virtual digital skies.

Let’s take the case of teaching on winter sky as an example. Usually we start to explore the
winter sky with showing students a piece of sky atlas. And then ask students to recognize a typical
constellation in winter on the atlas --- the Orion. Its three stars (Orion 8, €, {) are very impressive.
Then, we will ask them to look for Sirius (Canis Major «), the brightest star in the sky, which
locates south-east of the Orion. Thirdly, look for another bright star, Procyon (Canis Minor «) at the
east of Betelgeuse (Orion a). Betelgeuse, Sirius and Procyon compose the Great Winter Triangle.
Using similar method, look for Aldebaran (Taurus a), Capella (Auriga a), and Pollux (Gemini B).
During the process, students will notice a famous stellar cluster, Pleiades. Finally, students will be
asked to link up Sirius, Procyon, Pollux, Capella, Aldebaran and Rigel (Orionf), and then the Great
Winter Hexagon appears in front of them. The six bright stars of the Winter Hexagon (Sirius,
Procyon, Pollux, Capella, Aldebaran and Rigel) completely enclose the body of Orion.

We can redo the above procedure in a different but more interactive and vivid way using the
WWT. In the case, we use DSS images as background with overlays of constellation figures and
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boundaries. On traditional sky atlas, stars are only dead points on the paper. But in the WWT, all
stars are alive. Teachers and students can search and easily locate the Orion, and then drag the sky
according to their desires, move it to anywhere you want it to go: Sirius, Procyon, Pollux, Capella,
Aldebaran, Rigel, and the Great Winter Hexagon etc. If you lost yourself, you can search a specific
object and then locate it. It is a vivid experience tour from Orion to the Great Winter Hexagon in
the WWT. You can pause and resume at any moment, zoom in for details, zoom out for an
overview. This explore process in the virtual sky is more flexible, interesting and fascinating.

2)Turn plane information into three-dimensional ones

During the process of textbook based astronomical education, information is on
the paper, which is a typical plane media. However, in the WWT, information and
data are in virtual world with three dimensions or even more. Let’s take teaching on
Mars as an example.

Traditionally, a teacher has to look for many pictures about Mars landscapes, i.e.
panorama, ice caps, Olympus Mons, canals and so forth. Although browsed many
pictures, it is still not easy for students to form an integrated concept for the Mars
surface. However, with the help of the WWT, students can form tridimensional
concept about the Mars easily, because you can rotate the Mars as using a tellurion in
the WWT. Additionally, the latest observation results from both space-based
observatories and ground-based observatories, and even rovers on the Mars are
available. The WWT provides us many three-dimensional “tellurions” for solar
system objects, the SUN, planets and satellites, which are very useful and
intuitionistic for education. Take Mars as example again, in the WWT, users can
rotate Mars randomly; observe its surface characters carefully.

3) A powerful astronomical phenomena simulator

Taking advantages of its advanced database, algorithms and powerful
visualization engine, WWT is also an ideal astronomical phenomena simulator. For
example, in the International Year for Astronomy (I'YA2009), the WWT was heavily
used to simulate the total soar eclipse on July 22, 2009 (Fig. 2).

4)Compare observations from different sources

In traditional classroom of astronomy, if there are different images of the sky
taken by different telescopes or observatories in different wavebands, we have to
show students these images one by one. However, in the WWT, you can stack
images from different sources together. For example, if you search Andromeda
Galaxy or M31 in the WWT, you will get tens of results for the galaxy observed by
different telescopes in different wavebands. By selecting different images as
background and foreground, you can stack two images together. Sliding the Image
Crossfade button, you can adjust the transparency for the images. The feature makes
it easy to compare different images, which had ever been a tough job.
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Figure2.  Total solar eclipse simulated by WWT

5)An intergrated information environment

In traditional astronomy classroom, students can only get knowledge and
information from teacher’s lectures, which are very limited in both scope and depth.
Similar to the Internet, the WWT is an integrated information environment.
Astronomy education based on the WWT can provide students an actual, real-time
environment, a comprehensive virtual sky including objects like constellations, stars,
galaxies, nebula and their related information. The WWT includes not only
astronomical information, but also strongly ties to other disciplines, including
physics, mathematics, chemistry, art, computational science and so forth. It is very
helpful for scientific literacy training for the public. It is a powerful virtual
observatory for students and makes astronomy research touchable for everyone.

C. More opportunity of self-authoring and publishing

Worldwide Telescope is a product facing the Web 2.0. Although it integrates large amount of
data collections and information itself, it is an infrastructure for astronomy information online
service. Contributions from partners and end users are its vital force and critical for its success.

To encourage users in China to involve into the WWT more deeply, Worldwide Telescope
Community Beijing is created. Supported by Microsoft Research and the China-VO, the
community will provide strong supports to Chinese users on both localized contents and
technologies. A series of user training and competitions are under planning. Teachers and students
can join the community, ask and answer questions, share experiences, and publish their works.

Additionally, the WWT carries out the thinking that “teacher is curriculum” and
“student is curriculum”. WWT Guided tours, a kind of special courseware, prepared
by teachers can be improved by students, and vice versa.

By the end of the fall term in 2009, students selected astronomy courses in CCNU had
completed more then one hundred WWT guided tours with widely topics: from earth to cosmos,
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from ancient astronomy to the latest research progress, from environmental protection to many
other popular social topics. Students chose topics according to their interests, design tours in
creative ways, create them devotedly; and finally publish and contribute them to a wide
community. It is an effective procedure for scientific literacy training. Their feedbacks are very
positive. Students enjoy the course and contribute the course. They know astronomy better than
before, at the same time, learn what is doing science.

5 conclusion

The practice of astronomy education based on WWT in CCNU for one term indicates that the
WWT is a powerful tool to teach and learn astronomy. It makes astronomy education more
intuitionistic and vivid. With the help of the WWT, teachers will save a lot of time on teaching
materials collection; students in classroom don’t only listen to passively, but join the education
actively.

One term is only a short time, and our attempts are still in very initial stage. However, our
experience for the term has already proved the huge potential of the WWT for its application on
science data based astronomy education. Next step, we are planning to take further advantages of
the environment, and encourage students to analysis and mine the collections but not only browse
them.

Surrounded by all kinds of information, scientific literacy is required to survive for the public,
esp. for the young generations. Science data based astronomy education enabled by Virtual
Observatory is acting as a pathfinder on science education for the next generations.

This paper is funded by National Natural Science Foundation of China (60603057, 10778623,
10820002, 60920010), Ministry of Science and Technology of China (2006AA01A120), Beijing
Municipal Science and technology Commission (2007A085) and Chinese Academy of Sciences
(INFO-115-C01-SDB3-04).
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Abstract

Microsoft Research Worldwide Telescope (WWT) aggregates scientific data from the major
telescopes, observatories, and institutions in the world. It enables your computer to function as a
virtual telescope. Taking advantages of this powerful platform, astronomy curriculums are facing a
new world, a new horizon: from closed and knowledge based mode to open and resource based
mode. In the paper, we give a brief introduction of WWT first, and then show how the WWT
provides a rich resource environment for astronomy curriculum through teaching practices at
Central China Normal University (CCNU). The WWT is an ideal information processing tool, a
collaboration tool, and a research and development tool. Our practices demonstrate that
introducing the WWT into astronomy curriculums and teaching can help improve students'
learning interests, participation passions, innovations and practical skills.

Keywords: Astronomy, WWT, Resources, Tools, Integration

1 Introduction

Nowadays, the practice of integrating information technology into science curricula is
mainly still at its very early stage (Ma et al 2002). However, Microsoft Research
WorldWide Telescope (hereafter, WWT) paves the way for further integration. WWT
is software developed for advancing astronomical research and science outreach.
WWT aggregates data and imagery from the best space- and ground-based telescopes
in the world. It provides a seamless information and knowledge platform for science
educators. Using WWT, information technology is integrated into our astronomy
curricula development; and it has transformed the curricula from closed and
knowledge based to open and resource based.

2  WWT Introduction

Astronomical observation has covered the whole electromagnetic wave band. Space-
and ground-based telescopes and instruments capture the sky at wavelength ranging
from radio, IR, optical, UV, X-ray, y-ray into “an ocean of” data. How to use these
petabytes of data has become a challenge for astronomers worldwide. Alex Szalay and

Jim Gray were the first who proposed the concept of WWT (Szalay et al 2001). The
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idea is to use the most advanced information technologies and the vast amount of data
from resources including NASA Hubble Space Telescope, Chandra X-Ray Telescope,
SDSS Sky Survey (SDSS) to create a seamless software environment for astronomical
research and science education.

WWT works as a virtual telescope — it can point at anywhere in the sky. It allows us to
observe and explore not only what we can see in an optical telescope, but also what
invisible to us at radio, IR, optical, UV, X-ray, y-ray wavelengths. With one mouse
click, WWT connects a sky object in the view with the related information available
online. WWT also allows a user to easily author and publish animated tour, a WWT
tour, to combine astronomical imagery with additional data, text, graphics, cultural
heritage stories, etc. Apparently, WWT is far more than just a virtual telescope; it
provides a powerful environment for science discovery, knowledge sharing, and
interactive teaching and learning (Cui et al 2009).

3  WWT and astronomical curricula integration

WWT is an ideal platform for open and real-data based astronomy education. It has
enabled a paradigm change in information technology based curriculum development
and practice. The use of WWT in astronomy curricula has transformed teaching and
learning experience from static to interactive, from whiteboard to digital 3D view,
from historical and traditional to technically contemporary, from limited single object
view to panorama, and it has significantly reduced the time that teachers spend on
searching course references. The use of WWT in the classroom facilitates students’
self-learning, team work and interactive learning, problem- and project-based learning.
Multiple methods of learning allows students to have fun and therefore enjoy learning;
and it help students to significantly improve their skills in problem-solving,
critical-thinking (Qiao 2009), effective information retrieval, and innovative thinking
and practice (Qiao et al 2010). Using WWT, we can transform astronomy curricula
from closed and knowledge based to open and resource based.

3.1 Levels of Information Technology and Astronomy Curricula Integration
Information technology and astronomy curricula integration can be done at various
levels. In China, the use of information technology in astronomy curricula mostly stay
at the first level, i.e. the closed and knowledge based level.

3.1.1 Closed and Knowledge based Integration

At the first level, the information technology and astronomy curricula integration is
case-by-case in closed and knowledge based mode. Information technologies are
merely used as tools for presentation, communication, and 1-on-1 teaching and
learning. Comparing to the traditional whiteboard based mode, this first level of
information technology integration plays an irreplaceable role in the new way of
teaching. For example, to teach about the major planets such as the Mars, a teacher
may find images of the Mars online, use Microsoft PowerPoint to present the static
images of Mars polar, surface with craters, Olympus Mons, detailed surfaces explored
by robots all together in a slide deck. Comparing to text based description; this
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method is much more intuitive. Another example is to use software such as Skymap’
to simulate and visualize a sky view at a given time and location, it is fast and easy. In
these cases, information technology is mainly used as a presentation tool. Meanwhile,
email and many astronomy curriculum forums may also facilitate information
exchange about the course. In this case, the teach decide what software to use on what
information to teach, and the students still play the traditional roles of learning. The
teaching and learning experience is still limited to a closed syllabus that is often
disconnected with the rich and update-to-date resources in the practical fields.
Comparing to the traditional curriculum, the use of technology as such does not make
fundamental change in promoting active learning and critical thinking among
students.

3.1.2 Open and Resource Based Information Technology and Curricula Integration

The next level of integration information technology into astronomy curricula is in an
open and resource based mode. Teaching and learning is not just about a teacher
shares his/her knowledge; but based upon what today’s information technology can
bring to the classroom and beyond. The information technology together with an
ocean of data can be used by both the teachers and the students to enable interactive
teaching and learning experience. WWT is a resource platform with an ocean of
astronomical data and imagery. Integration WWT into Astronomy curricula is a
realization of making the curriculum development and practice in an open and
resource based mode. In this mode, a teacher plays more of a role of guiding, helping
and organizing activities for the students; and the students become more proactive,
interactive, and contribute to the curriculum practice. The design of the curricula and
the role of the teachers and students play have all changed fundamentally. The
curricula design has been transformed from knowledge based to resource based and
active learning centric. The whole curriculum is built upon open resources. Students
learn about a given topic and also gain knowledge about many related subjects and
fields. It also trains the students to develop skills in information retrieval, data and
information analysis, teamwork, making discovery and innovation. Students now play
the main role in their learning practice, while the teachers provide guidance to
facilitate proactive and interactive learning.

3.2 The Exploration of Integrating WWT into Astronomy Curricula

WWT has created great opportunities and serious challenges to astronomy educators.
From our experience at Central China Normal University, integration WWT into
astronomy curricula has made the teaching and learning more interesting, more
intuitive, and more challenging to the students. It provides students with many ways
of learning. More importantly, students become more motivate and enthusiastically
interested in exploring the universe. Throughout the courses, WWT is used as a
one-stop platform for accessing rich astronomical resources, transforming data to
information and to knowledge in teaching, and self-authoring and self-publishing for
students.

" http://www.skymap.com/
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3.2.1 WWT Provides Practical and Adequate Resource Environment

WWT break the limits of traditional textbooks. It provides astronomical imagery in
multiple wavelengths, is supports data in images, shapes, text, tables in various
formats. Instead of abstract text and static pictures in paper textbooks, students are
presented with openly available, rich, real, scientific data. Here is an example in
teaching about the winter sky. At the first level of integration as previously described,
we usually use PowerPoint slides to show a winter sky atlas. We then analyse the
picture in the first steps: 1) pointing at the Orion, 2) moving away from the Orion to
find the Winter Triangle (formed by Betelgeuse, Sirius and Prochion), 3) Stopping at
the Winter Hexagon (formed by Sirius, Prochion, Hercules, Capella, Aldebaran, and
Rigel). If a student is interested in a particular star or object in this picture, in this
teaching mode, it is difficulty for a teacher to go beyond what the picture presents to
guide the student to learn more. The curriculum, by design, provides a closed teaching
environment. It allows little space for the teacher to effectively teach more than what
has been pre-set. Using WWT, however, students are presented with the whole
universe and the best data and knowledge scientists have accumulated so far. Instead
of focusing on a given topic, the objective is now about motivating students to
become more interested in the science while developing skills to get the best out of
today’s information technology. We go straight into the virtual universe in WWT, find
Orion, the prominent constellation in winter night sky, explore with the class in the
universe. For example, in teaching about the Orion, students may become particularly
interested in the Orion Nebula (fig 1). The teacher can zoom into the Orion Nebula,
present students with the fascinating high resolution images of the Orion Nebula in
various wavelengths, and compare the images in any two difference wavelengths,
introduce more and related information with one right-mouse click. When teaching
about Aldebaran in the Winder Hexagon, students often find Pleiades very interesting.
In this case, the teacher can easily move the object of interest into the view, zoom-in,
adjust angle of view, bring out all the images in different wavelength, connect to
related information, etc. This learning experience can continue after class for the
student can continue to explore in the same environment. Therefore, as a rich resource
environment, WWT has unbeatable advantage among other education tools.
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Figl. Rich information and context provided for Orion Nebula
3.2.2 WWT Enhances Learning and Reflection

In addition to its advantage in rich resource environment, WWT is a productive tool
for supporting and challenging students to learn and reflect upon what they learn.
Using WWT, students can quickly obtain the information they need, organize what
they have learned, and re-apply the knowledge back to the next around of information
search. In this example, students are required to report about their Mars explorations.
A student may find the planet by searching with the keywords “Mars” or zooming
directly into the solar system; once found and zoomed at the Mars, he/she may
explore the 3D view of the Mars, zoom in to Mars polar, craters on the surface,
Olympus Mons, and then follow the steps of Pathfinder and Phoenix explorers to
survey the Mars surfaces in detail. In addition, students may also use WWT as an
interactive learning environment to share what they learn and to structure their own
individual reflection on the learning. The final WWT tours they create that capture
their learning and thoughts truly give them a sense of achievement. Therefore, WWT
is a tool that can effectively enhance learning and reflection.
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Fig 2.Panorama view of Mars Spirit explorer
3.2.3 WWT Facilitates Collaborative Learning

Many educators believe in collaborative learning. However, traditional classroom
education based on textbook, it is difficult to promote collaborative learning among
students. WWT is a Web 2.0 based software platform. Curriculum integrated with
WWT provides just the right environment for collaborative learning. Students
experience collaborative learning through three stages: competition, collaboration,
and partnership. In the astronomy curriculum at CCNU, the students are divided into
groups to work on WWT-based research projects. Tow or event more groups may
choose the same topic. The students learn from competing with each other. They may
share their problems and some results on the WWT forum and WWT focus learning
groups. Meanwhile, within a group, each member plays a different role therefore they
must coordinate with each other. For example, member #1 may be responsible for
reference searching, #2 for editing the text, graphics, and shape in the WWT tour to
be created, #3 for the audio component of the tour, and #4 for coordinating all tasks
(Fig 3). Because WWT is Web 2.0 based, users can easily share and coordinate among
their contributions (Fig 4). In addition, students who play the same role in different
group may also benefit from the forum.

3.2.4 WWT Bridges the Gap between Research and Education

Using WWT, we can easily explore research oriented education. Students enjoy doing
research in their learning. H-R diagram gives out the relationship between staller
luminous and temperature. In WWT, use the “Research” button, we can connect
directly with the SIMBAD and VizieR database (Fig 5). We can download the data
from the database, analyse and process the data, and students can then re-create the
H-R diagram, which play an important role in astronomy education. They experience
the joy of discovery and gain skills to explore and identify the objects in the sky.
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Fig 4.Guided Tours Shared by WWT Beijing Community
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xpre Guided Tours Search Community Telescope Settings

>toaraohy Radio Studies

Finder Scope

Name: HIP115945

Information Look up on SIMBAD

Imagery Look up on SEDS

Virtual Observatory Searches Look up on Wikipedia

Add as New Layer Look up publications on ADS
Properties Look up on NED

Copy Shortcut Look up on SDSS
Add to Collection i

SAMP

Fig 5.Further links to professional databases to provide rich information for an object

In addition, curriculum integrate with WWT also stimulates critical thinking and
creativity. For example, in “The Secret of the Universe” class at CCNU, which is
open to students from all disciplines. While studying the Solar System, a student from
the Department of Arts realized that he could produce monthly illustration of the Solar
system by changing the time setting in WWT. In one chart, he plots the lunar phase in
different phases, from new moon to full moon and then to waning crescent. Although
he notices the difference in bright surface size, he is not aware of the position change
of the lunar phase. After comparing lunar phase simulated by WWT and actual one,
he looks out the difference. Under the guide of teacher, he analyses the reason of the
difference and makes a guided tour to share his research results to others. From the
case we can see, this kind of integration will inspire students' creative thinking.

WWT, due to its rich data and imagery collection, also stimulate students to ask really
interesting questions. For example, why there are 13 constellations crossing the
ecliptic? How many galaxies are there which are similar to our Galaxy? How were
those imagery obtained? Why should one believe in the “Big Bang”? How do the
Hubble Space Telescope and Chandra X-Ray Telescope work? With these questions in
mind, students can use WWT to learn what is beyond the curriculum on their own.
They explore in WWT, take advantage of the rich information provided in and link
from WWT, and come up with their own answers. The fulfilling experience motivates
the students to learn even more about the universe and science. This is exactly what
WWT was originally designed for.
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Throughout the year of teaching astronomy using WWT, we have observed that the
integration of the curriculum with WWT as described above has truly made a
difference. Students are more interested in learning because the new paradigm allows
them to be more hands-on, more interactive, and more collaborative in learning. Our
“Astronomy” for Physics students is one the three most loved courses on the campus;
and “The Secret of the Universe” for all students is also becoming more and more
popular.

4 learnings from integrating WWT into astronomy curricula

Our practice of integrating WWT into our Astronomy curricula has inspired us from
the following perspectives.

4.1 WWT Stimulates a Paradigm Change in Science Education

WWT is a data-intensive platform, which provides model and guide for revolutions in
science education mode and methods under data-intensive environments. Nowadays,
data-intensive science research brings opportunities and challenges for science
education. The well-known AAAS Project 2061 points out: "Science education
programs have always included the principles of evidence-based reasoning, fact-based
induction, and data-oriented science®". Founded in 1985, Project 2061 is a long-term
initiative of AAAS to help all Americans become literate in science, mathematics, and
technology. Microsoft Research believes that "New generation of scientists and
technologists should be trained in the discipline of data science®'. Meanwhile, National
Science Board reported in 2005 that "Data are powerful catalysts for progress and for
democratization of science and education'®", Scientists and educators recognize that:
"While data doubles every year, useful information seems to be decreasing” (Dunham
2002); "There is a growing gap between the generation of data and our understanding of
it" (Witten et al 2005). With rapid advances in computing and information technology;,
the practices of science education are going through a paradigm change. Integrating of
the technologies into the curriculum is a natural trend for science education.

4.2 Deeper Integration of WWT and Astronomy Curricula in the Future

Along the development of integration WWT like technology with Astronomy
curricula, Astronomy education practice will transform from closed and knowledge
based mode to open and resource based mode. The transformation will enable a
paradigm shift in the design of teaching and learning objectives, curriculum content,
and syllabus structure. At this stage, the integration of information technology with
Astronomy education will become seamless, and therefore bridge the gaps between
research and education in Astronomy. It will change the teaching and learning
objectives from specific knowledge centric to training students to gain skills in
proactive and interactive learning based on real-data and real-world scientific
challenges. This new way of teaching and learning will gain more and more
recognition in the future.

8 http://www.project2061.org/publications/sfaa/online/chap12.htm
o http://research.microsoft.com/en-us/um/cambridge/projects/towards2020science/
19 http://www.nsf.gov/pubs/2005/nsb0540/nsb0540.pdf
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4.3 The Benefit for the WWT Technology

As described above, the WWT and astronomical curricula integration has significant
advanced astronomical curriculum development and practice. Meanwhile, such
innovative use of WWT has made WWT more and more popular among astronomy
and science education communities. The large user base is pushing WWT to provide
more and better features, and less bugs. The user created WWT-based teaching
materials has also extended the knowledge base of WWT. The improvement of the
WWT technology therefore has become a community effort with unlimited potential.

The work is supported by Chinese Virtual Observatory (China-VO) project, Microsoft
Research WWT Academy Program and self-determined research funds of CCNU
from the colleges’ basic research and operation of MOE. The China-VO is funded by
National Natural Science Foundation of China (10820002, 60920010, 90912005),
Ministry of Science and Technology of China (2006AA01A120), Beijing Municipal
Science and technology Commission (2007A085) and Chinese Academy of Sciences
(INFO-115-C01-SDB3-04).
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best telescope—a World-Wide Telescope.

——Alexander Szalay&Jim Gray

\ Microsoft
waoe'  Research
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