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T AT B2 L CRERIEADEEZ AJ 52 L8 TE 5,
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YPFA AR L 72 > T b, M TITE Y BUY N O 7 ) XL EARDEOME 0 7Y X
L5, TVZXLe T XLDOMWREZEK2.1ICE O TH S,

K 2.1 MEGE T O (2]

JHH AR A 7V X
i 85 % A I 50-70 %
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BRI B 400-800nm 450-680nm
AT - 200 4 /mm
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R 22 TIFax—%DHHk [3]
JAH | XA-50L-300 | XA-35L-200
I | 100mm/sec | 50mm/sec
AR | 10mm /sec Smm/sec
MEE | 0.01mm 0.005mm

2.4 MBH2s

M 28l B2V AL oA (EM), 5 IS frame transfer CCD % {§ - TULAAAR
N=27 2 &K & ML TTRIFEL 7- EM-CCD h X T TH 5 ([X2.6), =@ CCD IFH5H
I O CEMUCTRIN S 1L B & L AVEN 20, PRV ERB TR FIERN L, %
7z. frame transfer CCD T h L L < i1k framerate 35.8frame/sec ThH b, ¥
72 )VEIE 512 X 512pix. EZ VAP A X116 um X 16 u m &8> Tnb, NV F =
HEMOZ2EATAC LY AT %2 — 40 CRIEDRIRISR D, /A X2 LTn5,
T lkrE% 5K 2.3 1R,

3K 2.3: h AT DOMEE 2]

JHH fii
Y72V 512 X 512
|70 i B 7N 16 L m X 16 p m
FROCIRF] 27.1 msec-10sec
II® framerate | 35.8 frame/sec (No-bin,full-frame)
ELFIG (EM) 4-2000(R] )
Al HZER T, NV TF = A28
IGipAlkYi S -50°C (0 £ 6 40 % C)
LA R 100[e7]
A/D AU N—% 14 bit
FFNERAT B 400000[e]
kg 2.6" X 26’
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9. LWETHNITE SITERINET T 2IHAL TREIRIEZAT D,
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FTCIE ZAFSUSHMD XA-PS4 & WnWH VT M =27 27 7 Fax—F 21T
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TN =7 LDOBHEZRE 2T Yy I THENNE—RIIRS] LB GUI(TT 747
Na—H—A VI =Tz A) N7 TV r—v a voffikk BifL ., 2y ha—
FD KA NE Windows HOBH DB H5- 2 5N TWHWA DT, Windows X—AD Y 7 bR
%7z, Windows FTEIK GUID T TV — a VZHICEN, & SICEERamy
WKHITIEL TWB DT Visual C++%25 Z &1L 7z,

3.2.1 EFUEBXTOISL
3.2.1.1 AV kO-SAOB@BEEHD

B Y 2 Ve ay ba—FAaoapEy U 7IVIETE (RS-232C) TITH. ¥ U 7IVIE
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Too W AWMITIAAAR 7 4 V& — 3FH, 5 W Y XA T 4 )V F — 25T S Ty
T, Thsoiidary ha—S5 IXA-PS2) IC&k- THfl a5,

FI3EEHNCE S THIAT A L., MEETTHLT U ALE TV XLNED LICHES
NTHWT, 2077 Faz—20 LI T SNEETEINT Z N TESL, 77
FaZ—FO—Ti%EFEHE L TCZ 6 DMEIFET 52 8T, ZONEE TAEN
i<, 22T, AEMNEFERICH D L SITZTIHE LI AR nWEHIcLTHY., Z2»6
60mm 23T & 7V XL, 109mm BT & 77U ZL085 ¢ 9 EHEE FICTAS L) ITk-
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2R AoV E NS RE —JLICHEET 5 1~999 D TIRY Y av] 20 onbhb, ZORY
VarvFUN—RIEETAZ LU YV FaT— 2 IHHTX 5,

Ky 7 b7 Tl I & U CGREIRICAERS B HP NI T XA N T 7y A V%
HEICEAAR, 22003 v —SDERIY Y g VITZNH6DEIAAREITI L DI
L7z, ZL T, ZFDUBAOBRICRY Y a v F UN—2RETHIMNE2EDLZ LICT
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b, REZOHFFEEFERL 20D &, BIALENERE X THATEIHNT LY BERY
Va YERRET DN HOEES L OFGEEND R TTENETHL, EHIC1 2D
M CEHRDTY 7 F 22— & OHIHIMNTEEC R 5. Tal I hME0 ozt &
WOHHLH L, bBEAAYV T MU= PREIFICRY Y g 57— 2 29t 5 2 & T,
72 SADT —F OESZAZHHCENFFCITDI. VT Y = 7 ORI EL 25,
L2PL., ZR3IV 7 b =70vb FIFRZTTH Y, FHARMCERIFIcBTE. v
N = 7ZIAFEIT TH L O TRIEIZIR W EWR S, &6, Bl o a2 ANRZ
BERDLEZDITTENRNE EZ T,

3K 3.2: BHET OAE TSR

VI FaT—ZES FTH AV I
1 FIEL 0.000mm
1 P 145.000mm
1 HCT 5 v 7 53.690mm
2 ESiY 0.000mm
2 0.1lmm A Y v b 53.270mm
2 0.2mm A VY v b 107.925mm
2 0.9 AN 163.585mm
3 I L 0.000mm
3 prism 60.000mm
3 grism 109.000mm
4 FImL 0.000mm
4 RAYRT4VE— 51.500mm
4 RAVANEDIZ A 110.000mm
4 VARYRT 4 )V E — 167.000mm
5 FHL 0.000mm
5 L3827 4 )V —1/KH | 52.150mm
5 L3827 4 )vZ—2KH | 109.900mm
5 GG495 B > F /XA T 4 )y H — | 167.400mm
3.2.2 YILDIT7DOEE

KT Ny =27 O oz X 3.31TRY, 2OV 7 bo=7d@llzy b7y 7
MWL %2 T 5580 T1) T2 &, (R OFFEZENNTEDY T4) 151, "CAT—F X

We LRI HHY 131 Te) »6KkD. LITH3.3 2 W65 L T L,
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3.2.2.1  limaging(&#)1 [CDVT

SHEN AT 2l S RGBT — RAEA L7200 RZ > THSLH, X330 11 @
AVARRY VAR I Yy 7 T5Z e TCEFEMNE T 2DTEORNENEIRT 4 )V H —
PED, ZOTND [GOI REVEI VI T L, THLIEARLT £ )VF —AVKEE LIcH
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RE&IC DL, H34DEI BRI TL 50T, BIIEED AT 2 By =2
YTATY) L UG EGT 5,

3.2.2.2 Ispectroscopy(73¥)1 [cDWVT

FEMNBHE— Ry N7y TRITIHBO T4V — NEHHEIT5R2 > THD, £
TH33D 12) oAV RRy 7 A% v 7 L, BRI S NEBHITHEW w27
A2V MEERT 5, KIC prism/grism DIERZ179, ZORZ Y XL LT, Tgrism
blue] &W)ERKEZES LT TN T 4 )V —1FL38. lgrism red] &) BRI TIE
GG495 MZENTZNHIMNERI NS L DIk > Tnwd, i) 272D 1%1E TGO
RE eIy 2 ThH, THEERLESAYZ ZYU v NETHAEE LI A - IZIRBEE 2
V. 3.5 ERESRREND O CRIIHIIINEE —KIRGL. 2V v oA X =Dk
BB, WERLZS Tnext] RE 2T EZFTRAY v MISN, LEHIRT7 4 VZ —D B
ROMAS T2IREEL 72 Y X 3.5 B SRR S v b,

ZZTC. KKERAY y M A=V DL ZAETAND LDICHEGLZENNT DA, 2
IR OWEHE T a 7S L2 5 2 & THEIICKAZ CCD Lo HINoviE I -
T B2 e TES,

KAERDBAN KD 5726 Tnext] RF V2T, THL, BALTZAIZ AUy b, BV
DINAT 4 I)VE —, DHZTIVER EoffA S, X35 8 TERMWFEIRE ., BRIy
KB TE BIREEL 225, B & FBIIEH X T 2HIH L TREMEE %2 1T 2 E R,
NS ONFET OENIRNZ I 5 L X 3.5 5o kD15,

¥ 72, WRIRIEIE 2 IE T 558103 2 o E — RogiIc i Bicdh 5 THCT
on/off] ZIEIFBPIRIGEM © HCT T > FAEK LI A D s S b o CRIIIE 13 h A
SEHHL., BEWEDT -2 2IET5Z N TE5,

DOV 78 7=7®D iE22 limaging] & lspectroscopyl DHRAMPEIIFEICE > TE
WZEbn ST e Bbns, &b 6DEHlE— RICL TOBIHF TV RRy 7 206
DIERE Tnext] RE D7V I T THRTOYUBFAMTA, 1 FIEA A FHIHOST %2 A
A NBET T, 2O EDICARY 7 b Y =7 2H TR HICEIIE — ROt A8
TELDTCHNDOIEMMERHBH L e HICBHloR I b L ThEEX6N5,

PITTIEARY 7 b =7 DR ObEER BHT 5,
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3.2.2.3 RFHRTHD (K3.3D 3]1)

22T I F aT—F D 1~5 i CBUER O Z T A LIC A S5 T2 e RIRT 288
NTHS. KORCBICHTOUA. 1i0f T 2 F 25— 5 OBHED MK (4
fimm) 28R T 5, TAVILORRLLTEY 7 by =77 b FFHRET OB
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Sfli% mm BATETRRT 5, ZOMENEIC L > TETRHY L RREES, 2
DD Z T DNETARZAEL 10mm & Lz, L, 22 ha—I» 5 EN/AVE R
DO EFIHRTERNEESIET YV F 2T — ¥ OREIT S — 1 P CEFHER 5 Th
TWBA[EEMAYS 5 DT Terror] £ FoRT B EHITL T,

3.2.24 FFUERRIY (K330 l4])

Z ZIEE T OEAINDIPINIZRE VBN ARFTTCH S, ZORY VEHTZETZED
FFAOEE LI A SN S (Z oMo IZ L ) o TRIHIE S H 6 227 2 =R AT A
N5 ZencEsd, ZLRE OIRGE — KRt E— RTldn L BlllFE ol ANt v
T4 YT THHIL 20WGER., BEDA VT F ATCHINCEN L2 EbH L2 %
MEL UE->72bDTh b,

3.2.2.5 ZTOMORIY (K3.3D l51)

L2256 Toriginl A% >, TCuwrrent pos] A% >, TAlarmReset] R¥ > &> Tnb,
loriginl RN& V3L TCollz[GRICEREIGSELRY »TH 5, %1 &2
ART B E RN 2RI DO XV INVEL 5, ZNET7 7 Far— 2 2 RllasEb 22T
M TCELDTEDDDORE VTHDH, L, KERE. ZoX VBN EL &
FETIEETEHRNIEDBAD S TNEDT, TORY UIMTDLNDLDIFTARTCDET &2
WL LW ERERENTHDL L HZ6NS, [Current pos] RE LNILTOT 7 F =
T —X DL ENREIE. XRTE2HEDOLDTH S, TAlarmReset] RF vid=z v b
O—IMWRALNPDILT =TT I—LBRI L EIIT T —L2MB@T DD D
Thb, a2 ba—IN7I7—LKETHL LT T — LR SN F Tan eI
BRODTENZEMT 720D bDTH S,

3.2.2.6 JIXVHE(K3.3D lel )

ZZFAA Y METH S, 22T, TSI LOEFAE (- ROUEBARH T
) =T — W R ENFRENDE, 202 L THIIIEIEIA D R T RIERERL 208
SEZITY 2N TE LD TCRNDIEMMIRE S, £, =7 -0 LN »L &5
IKLTW5DT, iy e Fu,
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6T, N6 DaARXY b 2RIFT HREEE L T ZiRER2 IS Lz, Zhidvy 7 b
=7 b LRI ZOHo Aff 2zl EL, Aff24HiE LTI A Mo 7T 7 A
NVEHEINCAES, 2 ZICKfje &bl 7 ar S LhDiifFNER =7 — i HEAEh
5LV bDTHL,

3.2.3 HEHBEROEEREA Y NMESTOTS A

3.2.3.1 FTRXEZXREREEFMOR
TH
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—ot—

FN
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152

=l 5
— " s A

[X] 3.6: #AEHITDNT

I EAR IR A1 6 T B 7 7o Hin 3t /758 (X 3.6) CTHE 95, L
L. #f 6 TIERTAD TGN L TEE SN T2 0 ¢, HWnGW KR ZIER T 2
Z etk oT PIRIEAR Y UV UERD S Rz GEF o151 (Pl AT K oAtk F5{ufg) 2%
SR U ClHliind %, € OFHOEES p 13K 6 KTH & Kotz & 2 FiAG )L &
Y. Zop & HERKDRRE S . M h, Jiufi A, BHH ORI ¢ 113 LL T 0 BARAY
A Y 37D [6].

cospcosd = sin h cos ¢ cos A 4 cos hsin ¢
sinpcosd = cos ¢sin A

Z QTR p 3 A 7V VEROBETH Y. FAI AEATIEE 3H D B 1
O, FEHPNESICHERT S, LML, ZOMERMNIREO R E DB TH Y. i
AHEICE > TEDD Z LITEY, koTFAIAT—T —F OMEDJFRE KT IED
FHEIZE 5T FAI RERTOTR LA PIIHFIAIATP =p—-h T AIRT
P=p+h&ixd,
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3.2.3.2 [FEEEEE

P73 7= B TIEBEF NI A > T KR % S SICHETRERL TR Y v b EAAT 515
A, TDORY v MIE & KIKRD S DAE & DR DE (A 7'y b) Z2HEHHICAT]
T5ZETHEGBVEZD TN I N THZENTEL, Z OWEER I - TS %
. CCD RICBWTRERZEAL 72Ul & KRB RSN T iE %A%, LT
IR FE AL % Z8 L CRIRED ZICT 2EENMNE L 5T b, ZORKLEA
OB Z T 5 EANC TS, BARMICE~A 7 2 v &AL TCCD LT
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EAVIE IR~ A 712 &> TR AL B O TH D V152700 FHEEROFR
FHCHLEEAIDT CIOEEIEE T T LTEY, $RTDRY v M T (X,Y)=(287,249)pix
ANOWAZHIFR T LW E IR > TS, koT KT I LDHTIE. A1
6T Z 0P KIKEA D BEHREE T 5,

PN2E|i T

3.7 JRARRREIT DN T

28



AEIEN 38 DL HIIRT MV THERL NPTV, ZOMIECCD ETHA T
T A TS EHNR AN MAARTEN & OICHET LG 5 & KR H B
AB LT 5, DFEY. NI MIVORITAKAAVIE THehih H VA (287,249pix) TH 5.,
X13.8 Dz \EKTHAEITH V. CCD LBl <l y i cdH s, £72. 6. aldt
NZNNE. SR TH S, CCD LTo x,y WD &, RN B T 1213
7 MVORE (R, BACMA) AR E X7 RV & 0§ Q 3 hid k.,

F LA PlE Lo S LM, DERNRT A —FTH LIS, ML /7
A7 A VR T2 S WIRIERE H & 729 2 e TE 5, BHHEORE 6 13RS - T
ZTBL, <l & KFEAHANDOHEsIE1.99 L2 M- Tn b, ZOHAE. Q = B—(P+s)
b, RITZEIPEE LR MVORETH LN, CCD LTov sy )V DK E
ST FOBGELOD SRS, EHICIEZRILHZY 0316 i THEZ L 2L
TetE T2 MM TES,

Ko TRD DRESFHSAEDOERINENZ BIVR=(A a. Ad)IE. Ao = RsinQ.
AJ = RcosQ £725,

ks o (BUJME)
Jnfe s 8 (Edgma)

P (FAIZATO
EREIELEED)

- CCD x

z (KJAAT)

CCDy

¥ 3.8: F A I R LT 0F )i

29



3.2.3.3 ERFEENOEES

HIOHi TN/ L DAY 7 MY = 7 Tld, WREHEAOBHMAOM, 25— 2%
JIZ 7=wic, B OHIHR L WET 2 LENH S, BEHiL OWEIFA N —LY
oy N &M (TCP/IP) 2fi> T4T 9, Windows(AY 7 b7 = 7 fll)~UNIX (iE
Bl D%y b U= ZIBENEZICITD 2 L MTE, & SICHEFHUTRIC A h Y — 4
Ty MDY =N — ('ﬁ'{g@“) MIEEEINTHLELWHYHE»S Zo A TIHEZITD.

ZRY =LYy ME F—2 7a—Re 0 M7 — 2 2RO RVEAT%
5HATHL, KEHCT —F R XZETIHEAL, BOICaxrs v a VeV LTENT
POMERATI N, S OLDEHIEO® 57 — 5 W EMME S h b 0T, HKRT—4
DFEERY A ZOKEVT = FIILTHEL THD LD XYy M3H 5, iz 117 ) 1
Fa a0y b= HTOEANIHZLIP T FLRE, IPT KL ADY
TV RUVATCHER— MEFEMBEDEL Xy U -2 7 RURRITET 5.

7947k P—N—
Ky 7 v =7H) (HESHD
socketB 1 socketBE
VI MMERR *V’f\y N AERR
bind B %X
VI M
a—HNV7 KL RAEHE
listen B2
EisE 2R ET 5
\ accept B %
connectBI 1 > A TR A QNN
* Y= N =D ESR 1
sendBIE & recvBI L < » sendBIEL & recvBIE
v T — 4 DA T — 4 DA
closesocketBI ¥ closesocketBI ¥
iy NeBL 5 iy NeBL 5

¥ 3.9: A NY =LYy MB{EDRN
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(3.9 1FY 7y MlfgoinTH Y, DINIERBEROHIHTH 5,

1. SockConnect B9
Uiy NEEY, Y —N—fNTHmER %2 3 5 BEL

2. TGetOffset B%EX
AEEP 64 72y N2 ET HE. SRNTHEEO R, IRk, A,
=, RO Ty MERET 5,

3. GetStatusKanata BI%X

ERGEDOBUEATE T Dk ¢ bl NG A =2 2 ZAET LR SWldhe sV T
DOFRACS p 2 5HHE T 5 e OICBHEHEED WO TSR, BRI 7ufiz i
WEDbETXRET 5,

4. SendTelescopeOffset BIEX

TGetOffset TCHESONT-A Ty MiAIZ, I VS L THEL R8NE TN Z
hoFz L CTHIEFEICKET . Tofizsa) HEEIIZoHETHL
HoONZTENE, BEHEENKENEAINS,
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4.1 FERERRERIEE

I B R HR 2 v 7 — RN KA T, SRR LAERY 7 b =7 2 fiS
T IR AR OFRERBUA 2 2009 41 H 31 H& 200942 A 1 H. K0 20094F 2 H 7 HIZ
1157z 15 e U BUEiibai e el & UCld 5 & 52 6 B e o LRI %
OS5 Be & (v Cas; V =215) &AKREE (Omi Cet ; V =3-105F), £FE o
VA (0, Ori C; V =5.135) oftt, FRZEIDURFE N5 FU Ori(V = 8.945F ),
RZ Cas(V = 6.26 ) TH %,

4.1.1 =D, 75 v ~E{EOES

1H 31 HIQE—B L o o B 7 — 2 & 75y s oJliE & RiE AR (HCT
T ki ety — 8 oiERT- 12,

iz, 79y bEHIELE, £9. F—L2—MIKHS6T5 07220, AV T b=
7 @D Tspectroscopy] DE— K&y, 10.2mm slit] lgrismblue] ZIERL T75v M &
WETH%EHEIT>7, T LT AATHHO PC 2livy, SFRHEFR 1sec. sensitivity fH
Z 128 ICREL T1MEB ZIT 10frame DHIRZIG L7z, 612, R—LHDOH Y 2T
WLT [[MURETY -7 Ol L 7=,

KiC, BREIEORICHCT 7 7 &2KFEe LTEL 2. 75y NUEDK & [afk
IZ. RKY T b =7dD Tspectroscopyl DE— K& 5T 0.2mm slit & grism & B2 73
AT 4V H — (L38) ZHP& LI A L 7REBIC L 724k, HCT 9> 72 A - RS T
MR 2T L 7z, C ORHIERILIRRY 27.24 ) (Ickd).  sensitivity % 0 12&EL T2 8B
12 10frame DEEE IR L 7. 72, HCT Y TR MATIRETHIA L, ¥ —7 o[
1% 6] Ui%E TS L 7=,

4.1.2 KEOER

2 H 1 HIZ Y] FU Ori. RZ Cas. v Cas @ 3 KIAZBIIT A TETH 7M. ZoH
FEDNRNE FU Ori(20 5 15 23 DEERY). RZ Cas(20 I 30 23 DAY @ 2 KARITK S THL
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WCERPS TR, INEDRKITOWTIBAITCE -7z, MA T, 2H 7 HIZ Omi
Cet. 0 ; Ori C. FU Ori @l #1475 7=,
Tz, KRV T R =7 D lspectroscopy] DE— RZFVS, v Casld 2B, Omi Cet IE
1Al &3P KAEEAGRER (v Cas 1FIT DWW TS 2 [0 H 0B AGARMZICEI) 2175 7=,
B ZITo 2 A Ktk y b7y FIEPIT (£4.1) D& H ik >Tn 5,

41 oty b7y 7

HH Y Cas Omi Cet 0, OriC FU Ori
HAF 2/1 2/7 2/7 2/7
IRFX (JST) 20:42 19:05 19:15 19:23
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AT grism grism grism grism
O NAT 4 )V E — L38 L38 L38 L38
CCD #&i 100msec | 27.24msec 3sec 10sec
frame Y 100frame 100frame 100frame Hframe
interval time Imsec Imsec Imsec Imsec
CCD sensitivity 128 128 128 128

4.2 BERFEATE

PSR ASHRABE 2 F 1 HISE 3BT 5 72, GABTRIIAY 7 b =7 2ffi> TRk
IR TBIZ AT O — 7R IREZ AUE L TV, RIRNEASE T £ TR 2 HIEL 7z,
FIHELI T L 51c%2 5,

F9. ZTHEHPCTERY 7 b =7%, HASHIHIPCTHASHIHIY 7 b =7 %
Vb FREBIC L B L, HESioflIIc HERKE AhTEL,

1. XV 7 b7 =7 D lspectroscopyl E— K&y, 10.2mm slit] lgrismblue] % ¥R
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2. 0.2mm A Yy "W ASH, hoFZFIFZELIREEICR Y Ry 7y T4 Ry
WFERIREND,

3. AASHIHY 7 b7 =7 CIKEBEZIE L, AV v A A=V ZHERT 5,
4. KT "7 27D Tnext] REVE2HL, BAYRTZ 4 VEZ=DBiASN S,
5. ARASHIHY 7 b7 =7 T 1G22 IE L. KIKohOVEEEZ F =y 79 5,
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6. 5 CFxy 7 LR KRY 7 NI =TICATIT 5,
7. SHEHSENE] <,

8 KXY T "I =7D Inext] REVZL, AUy K, ZUXL, a7 )XAT 1)L
¥ —MA-T-IREEL 72 5,

9. AAZHIEY 7 b =7 CHiRE 1 KIXE L, KD CCD Lo HEAVEIC & T
LnF =y 795,

10. 9 W KT NITBLHIBIG T 5.
DI EoFNE 1 B3 S FIH 95 7 £ ToRR 2 HlEL 7=,
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