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Performance evaluation of a compact spectrograph for small solar system bodies
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Abstract

We are developing a compact spectrograph for small solar system bodies, and planning to observe the

time variation of the reflected spectra of asteroids, in order to investigate surface property of the asteroids.

The system consists of a commercially available spectrograph, DSS-7, manufactured by SBIG. It is a

very small package but contains a slit, a grating, and other optical elements. It covers the wavelength
range from 4000 to 8000 angstroms, in standard use, such as coupling use with an SBIG ST-402
765x510 CCD array. We are planning to use it as the spectrograph that covers the range between 4300
and 8600 angstroms, in using with an order-cutting filter and a larger formatted CCD array. The system

will be mounted on a MEADE 30-cm Schmidt-Cassegrain telescope. Evaluated basic performances of

the CCD detector and the spectrograph are presented here.

Key Words: Small solar system bodies, Spectroscopy

1 [EZL&IS

1970ELIRE, B BB X D ifka fp NREB O RS A~
7 FPABRAENTEZ, MERRRTEOSEEREEZ X
bhTEY, PEEORFRARY bV ERBORE R~
7 FORITIISE L OFE. TOMBEYE Z R L X
REEMRR LGNS, L, ABROF TRESZEHDT
WAEEBRIY FTA FPORF RS MAACHIET S0
BMENFEFICORL, —FHREENER TR OLEDE
WSE/NBEDRR A FCHET ARAENIFER
bR E I FER b o, IHE, AT MDZE{k
P IFHERAER] CIVBIBLFALND LR
D, FWav PS54 MAROREDOERRS [FERILE
Bl ICEVHBAICEEL, BASZHATHWSSE/NEEIS
ZLABNBD LI THb) 2B ERERAAZ %
HFokiwhd, CEMEATWS, AT, e
SE] MHOBANCKY, IEKE (A A TV) oF@EIX
BACE YV FEREOESVRERS ZEHNHALNE
o TWD, Ei-, HENRLOBANZ XV /MEE XX
& B THY ) 22w T, BlRICE-, TANY
FAFRRHT Z—DBERTHEVIBELH D, NERE
DAZICEIYEAORF AT bABETIREL
LT, @ik bz Z 3 TniRvy g EREE L
A, b ED LM ELED R ZRER O EEE

LV BERENA LD THIEERENREZLND D,
AN MAOBMEHZTEICEA LAFXEE AL
2. AT M H F—ORELEBRE TEZFIT

EREZ LNBIEE LR,

FoT, FlAEEBEOMTAMIC LT —F 2R
BTB Lo TIREBEORFRARS bLIZETS
BEEHEZERBE TLLAATEERENEL, ThE
EEIEALDCHEBORN BELBRRBSHERRT
Bz, BHRIZEL S/ANBREEG & /NS EEZTIA
L/ NSRRI AT AEZMBICHAETSZZEE L,

2 EEEE

FEIZOVWTE, BRLEROFHEE < 2O
FRELEDETIATLAEEALETEEE L, &2
VRF Y Mo oWTHEICENT 5,

2.1 HHkFE

45220 IESBIGHEDDSS-T2 BT 5, DSS-71x R Y
vy hEFVL—F 4 F, CCDI A FIZERFRESEE D
ORFEZRFARTITIRDOSIIZTHY , FI0DHE
REEFEERT D Ly F TR I IEHEALTY
B, 4000~B000ADIE%Z A 3— L, 16AOKESAEES
ERT S, SR L KOBITEEEAT S, CCD

Spaceguard Research Vol. 3 45



RANTI—EE

PO OROERNEERIAEC S VT 17 OAE
FEIV L, ARHCAY v FEXEALIETTILICK
DVHEERBE—FELTERTIZENTE, XU v b
~ORFEHAIEESH LA TND, KA T LTI
BEORARY PARBKICHEEL 25, HBEEFEM
OFEFEEFHEE L. B0AUTOEEEZS v b4 —F
—Hy bTANF—FHFETH I LIT X D4300~86004
OFBEOSNBRE LTERT S, aXBOXFELVATY
FEE L ERT,

1 SBIG #4338 DSS-7 DXL AT b, EIZ
HHEIDMALZE, EEFIZ CCD A< ., SBIG *{ERED
T=a7I&Y, —HAEXRFBIHE.

22 CCDAAS

CCDA A T & Bl T3 5 SBIGH ST SERE AT 5,
By EALFA RAI9pm, DSS-7 L fAAHELEEIROEE
FRIOH 7Y v RIS 4l /pixel TH B, DSS-7&D
HeZVrRE (B2) KRALEZBLFA XTI 4
—= w b DN EVST-40204# F TiX4000~80004 7 45
LasA A—HsE RS, 1530 X 1020 E#HE % H 5 5ST-80
ERIC & Y BB 0800 X 600E ML D A DM & 72
AMBB00AHTE T —F #REHEkS, Thicd—#
—H v b7 4 N F— %GB L4300~8600AD R % 1 3
—% 3, ST-8ELDSS-7iiWindows LDE LY 7 b7 =7
b ERFICHIEREETH B,

23 =&

DG IMeade B O£ 30cn, F/10¥ =3I > bhE
U EGREILX-200 S (B3) . AFTBEERX
DEFEFIEETHLHB, RUE~OER V= TEH D
WOREENZEE E LTERT 3,

46 Spaceguard Research Vol. 3

B2 43R DSS-7(k) & COD(TF) £k L=
%n SB[G *i‘f’ﬁﬁt@?::. ?JL'A:;: I’J °

E3 Meade ® 30cmazw bAESFLEE
& LX-200,

3 BRskR

200945 LV S OTEZ K. 2010541 8 i EEH8
BmITEAB o7, CCDI AT & 3 E8DSS-7 & L .
e LT MAED B SRR REEOLLHITE
D T & 7= 320106511 B I DESEA ERE L= /=%, BfE
ERE L A AREEICOVWTRELTWS,

4 HEEEHE

PRSI D T RREERE R THRNEZD,
CCD & S it3 D DR IC > W T DB T B,
ENBEEDAANZ PEFTRELZLOPHEL TH S,
INIEEOHESTRRELELDERLARS b
NTHBEM, EERIBAETLAREL WA LEER
PSRRI FOBOTEICL D, 208%FER L TVB,



KIBRDNRER NG 2 7 5 OYEREFE

6000 — -

5000 — =1

4000 — -

3000 — =
2000 — ! -
1000 ‘ d !
-
o 1 1 1 1]
4000 5000 6000 7000 8000

Tovelength (angatroms)

B4 5385 DSS-7 & CCD ZiEHRL. BEDAANR
T RLERR/LIEZDOD.,. EoTWSREBDIEEA
EFxFEMmIcEBETS3AIXATH D,

CCODF—2 AV b (BFER) . RSOV THEE
WA L =& R E LT ord., B 5 IxREROIBRERKSF
FWe b0, B6 XA RICHT 2 E A EPEIRE
RThHB,

ADEBITIOOUTITHI D DT, 655368 7> FETiX
ERAHES I T THIM., EFREIZIEIE 6 @ X 51246000
AT RCHEITL R D, ZhiL, FTOFES (full well
capacity) IZEBHEIRTHS, K 6 T30000LLT D H AT
DEREFRANT 74y T 47 LEEEHREM DT,
300008 7 bEBZ AL 1%EBED, HoT1%LL
TORER2ME L 588 OHE I FEA3 3000084
TiZhs LD ICEHFRESEERELZITAER B2V,

5 S

SHIET. REBELRIEEEEMRETILZA0D
BHRthER bR, £, K6 TRLERRIEFRE
ERIERERNTITo, HETHERROBRTH
D, CCODFHEICEE L TIXE LICRERHENEENS.

(2011 4= 3 A 28 H32f+, 201145 A 15 H®ZHE)

dark current
’ !
|
= i
3 . |
g o1
|
oot J
20 15 -10 5 o 5 10 15
Temperatwe(t)
Es mERE O REDERE.
socog
45000 ‘.-..--G--t
40800 -

35000

3onoo

N

£ 25000
20000
15000

10000

5000 | o

o 5 10 15 20 25 30 s
At (Ehoam)

E6 AALHAOBEREMFE (AHADYZTFTUT 1),

Spaceguard Research Vol. 3

40

47



