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1 EA%¥

Main Camera : ASI533MM Pro

o CMOS sensor: Sony IMX533

o Pixel size: 3.76 pm

e Image dimension: 3008x3008

Guiding Camera : ASI174MM Mini

o CMOS sensor: Sony IMX249

o Pixel size: 5.86 pm

o Image dimension: 1936x1216

Grating :

« 300 gr./mm

e 600 gr./mm

e 1200 gr./mm

Slit :
Slit dimension Mirror dimension Mirror
ID Physical ~ Projected Physical Projected Reflectance Remark

[mm*mm]  [arcsec] [mm] [arcmin] (%]
SE0140  23*3.0  0.59*77.35  11*10  4.72*4.30 55}
SE0247  23*3.0  0.59*77.35 13*12.5 5.59%5.37 92 High performance
SE0150  35*3.0  0.90*77.35  11*10  4.72%4.30 55
SE0151  50*3.0  1.29*%77.35 11*10  4.72*4.30 55

23*1.5  0.59*38.68 « " .

SE0145 200%15 5.16%38.68 11*10  4.72*4.30 95 Daul-slit



https://www.zwoastro.com/product/asi533-pro-series/
https://www.zwoastro.com/product/mini-cameras/
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2.2 RMEIBR

Btk UVEX XAEA 300 ~ 600 ~ 1200 gr./mm =AEHAETHEEFE > TR T RE
o UVEX 89k EieAn i 8 » RECRE AL B LaF T U4 o 5 F £ F—
TEVER B 12 & e et o 3 e ATAE B AE AT A RS E R o

ERE ARG 0 R — R RS 0 REA F A AR R EE ] AR o

slit
input) ' e
Cylindrical lens Brating locker
knob
Camera
adapter

Yrdp XM AT > 3F LR 2 E 4 @ 3| park position » B KM E S BMHmIF o AMEH 2
o LR BT RRAIA T MR E - B HFREFF D ORFE R o
A% B SRR B BP T & Bl R AmAL 4L SeAmAet 69 O @ BHE AR @ 69 7 @) o Bl B oL &
TEE B M o oM & R A 3 NGE & T8 fAEAE o
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2.3 530nm Order Filter 3%

BB AN B > TR ARMEBEE RO —LERL TR BF FILRILTZE 530nm
order filter » T VAJE IR K & A 530nm #93% o

la

530nm order filter T4 %K &£ ZWO M42 Filter Drawer £ T » R & 24 Drawer #2 UVEX
8 Nofilter Drawer %32 Bp ¥ o




3 ®k
3.1 ®EE LOT

ZX B Guiding Camera #® 3k » sLBF PHD2 89S 24 A Ed T o RIKEB PI &
REEZEAN -

1. REEE (A EREBERTIHRE)
# Calib. Module 1% #] & 1& 42 &4 £ -

2. Main Camera
# Main Camera # L USB 3.0 FAIRLE 12V TR o

3. UVEX Motors
# UVEX #E USB 2 AIELE 12V R o

4. S EBEH o TR -
H# M Main Camera 8# A4 > A R 8IKES o



3.2 HAEERBHZPRT

3.2.1 MaxIm DL
3#F4& A MaxIm DL 6

1. File > Configurations... > i —18 UVEX & # hRZX 4% > Load

2. Views > Observatory Control Window > Telescope > Connect (Fig. 3.1)
K BTHAA WCS > # ok B2 8gAE fit header F A AR KA 0 R ILBF 4 8
Double Check °

3. Camera Control > Setup > Cameral > Cooler > 3% -15
sbAR T R IIRE-35 0 F R B R FEFE TARE TE 20 A 0 FTAR15 ¢
AR Fp SR DL o

4. & Header £ FEFE » F5]E & [slit) $2 [grating] & FEFE



Observatory 7 x
Telescope | Status  Setup |
Options | [ conmectal | — _Discomect Al |

Telescope m m Disconnect | |-_ [Autoslew Telescope
Foaser 1 B| Comnect |[Discorrect [« [Autoslew Focuser
Foaser2  B| comrect [[Discorrect | [NoDevice Selected
Dome ﬂ Connect | IDisconnect J |No Device Selected
Rotator | correct [[Discorrect o | [NoDeviee Selected
webcam | Conect | [Discorrect o | [eBUS DirectShow Source
Switch ﬂ Connect | | Discannect d | No Device Selected
BCSII »| correct |[Discorrect o | [Unavailable
Davisws  B| Comect |[Discorrect o | [NotConnected
Condions B cormect | [Diszorrect | [No Device Selected
Safety M| cornect |[Discorrect o | [No Device Selected

| Auto Shutdown | I—

—_—

Figure 3.1: MaxIm DL Observatory Setup

3.2.2 Demetra

Demetra

Configuration > connects camera at setup iz 18% 78 1< 5 2] !l

4o R AT > F A Demetra € 3R MaximDL 1848 #3184 o {E{T b B @ 89 3%

TREBBRBT AR

%' CONFIGURATION

General

Language (require restart) | en-US

= eu

R4

21

Context folder | CA\Users\User\AppData\Local\Demetra\ m
Library folder | C:\Users\Public\Documents\Demetra\SpectrumReferenceDatabase\isic_database v7\ m
Template folder | C:\Users\User\DocumentsiDemetra\Templatestiitiy m
Log level | Normal
Fits IO library: | Demetra

Calibration method: | RelativeThreshold “

Camera
[] Connects camera at startup

[ INDI | Connects the last camera used at startup

USIS device
Template folder |C:\Users\Public\Documents\Demetra\Templates\

Log communications [

Close

1. i3 Devices > UVEX Motors ©

2. W RAA B FHEL > FH A& Connexion ¥ Serial port * 4% Refresh * & #% A&
COMS5 » & 4% Connect °



3. giftﬁ/ﬁ%‘,&"'%iﬁ{‘)éé{;'fi_hﬁﬁ 7'6%%{*5’ ’ 75{\7}&3 1,—%’—‘:]?’59;/'}‘{ /8 WE&T‘E’Z . Gratjng densjty
#i N UVEX Bl iheg % &/ » T Set
—RBHERZAMEEL » TARE R PSR RRFAEM A E G FIEHE -

4 Demetra 252 m| it
Files | Devices | Configuration Tools Sequences Console About...

Camera
Rotator
Filter wheel

Light source

UVEX Motors

Manage Observations

| Take Spectra

2023/08/03 23:46:08 Information Log level: Basic Open
2023/07/31 02:27:28 Error No answer received for device UVEX Motors property GRATING_DENSITY after 200ms.
2023/07/30 22:30:58 Information Demetra ready
2023/07/30 22:30:58 Information Log level: Basic
2023/07/30 22:30:58 Information Version 7.3.3.0

Lock
14 UVEX Motors - ul b4

UVEX Motors
Device

Connect
® Connexion
Caonnexion: | Serial port =
Port: | COME | - | Refresh
Stop all motors 1 STOP MOTORS
Property | Value | Target. Calibration Description Infos
Name : UVEX Device name
UVEX Firmware : 1.0.1 UVEX motorisation firmware version
USIS protocol version : 0.9.0 USIS protocol version
Temperature : 24.5 Device temperature, in °C Range: -100->255
Grating density : 1200 1200 Set Current grating density, in LINE/MM Range: 0->2000
Light source : Dark Dark Set Mask closed Object
Grating angle : 29.558 Set | Stop ‘ Calibrate i Degree vs order 0 Range: -15-»375
Wavelength : 799.454 800 Set | Stop Grating wavelength Range: 300->1100
Focus : 2.8 Set | Stop ‘ Calibrate | Current focus in mm Range: 0->8

3.2.3 PHD 2

#EIE ZWO ASI Camera > ZWO ASI174MM Mini
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ftlET L R = ATIER B8 — (R i

F¥EfE | ZWO ASI Camera e m e

1: ZW0 ASNT4MM

Trif{# | Autoslew Telescope (ASCOM) w
& 2 7WO ASNTTAMM Mini
AUXTBlE 3 Fr
HithdzE...
pE e S B cREf RS RRA

BEEEHARE BT > BSYBRE > BB SYEE > R

ISR R
FEImFE R E

BIEAERE: (10 o] O EEMAIERE: (5. o
EREEESE [z |-
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O gt RFEREEHEGE @ BreimEsEGE
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4 BAATEH
B %A

4.1.1 BREZEFAROBERE

R = EERAT » PHD2 &% BiE A B ke tgie &
12 BAZ 7 2R o

4.1

~ee

1. Demetra > Light source > &

A K B e B4 o
2. PHD2 > &AL > B % TR BEE ) T B m iR e iE
3. PHD2 > A& > B8 TR B | T A5 AR B A2
15 OB AL B 5B o AR S R4S B SR Pk o

4.1.2 #HEREKEEEB

1. Demetra ¥ #£3% Grating density 4z #A4E & EFE o

AL E

2. # Wavelength 4L & #r A\ A 2

2R 09k Kk S B w3z set o

BT VAL LR AT T B ke 8y

Calibration/flat #% set # &R B & o sbBF PHD2 T

3. Light source 3% & Calibration 4% set ° MaXHnDL |/ —IREEY R LS

B

reference lines (M4 C) RAERE T 090 Kk & S lE

THTHE 23 AR RAESASBAFEZELR -

4 UVEX Motors

= [m] X

- UVEX Motors
Device

Disconnect

—
\V) Connexion

Stop all motors | STOP MOTORS
Property | Value Target Calibration Description Infos
Name : UVEX Device name
UVEX Firmware : 1.0.1 UVEX motarisation firmware version
USIS protocol version : 0.8.0 USIS protocol version
Temperature : 20 Device temperature, in °C Range: -100->255
Current grating density, in UINE/MM Range: 0->2000
Light source : Object Object ¥ | Set OCbject Mask closed
Grating angle : 14.274 Stop Calibrate | Degree vs order 0 Range: -15-»375
Stop Grating wavelength Range: 300->1100
Focus : 1.092 Stop Calibrate | Current focus in mm Range: 0-=8

10



4.1.3 EHEBEHE
1. MaxIm DL > View > 47 Fl Graph Window > i# Horizontal Box
2. Demetra > Light source > 1% Calibration #% Set Bfl/&35 &

3. MaxImDL Camera Control > #4324 %1% > %454 LE—@E#E » 4 Graph
Window #&4 %] profile °

4. Demetra > #A%¥ Focus £ELE Graph L35 % profile #1L o

5. k4 6939 3k ik R ST ARAE AR KE ST 2 CCD pixel size - 8 428 23/35/50/200pm
) B EEPT RERAT 8RR F 3 2 LA 6.1/9.3/13.3/53.2pixel ©

3510
~ 3360
e
i 32104
@
3060

a
2810
Z

2760

T T T
0 250 200 750 1000
Pixel Location Along X

| | + M
| Horizontal Box | I[m 7,1599 1 2255, 1658) Settings .

" Maximum
) _Eoot | go Dov

4.1.4 #EEHE

iﬂﬁﬁ/‘i‘& LB EZR MW EE LG o UARBGHERBIRERD » AETKk o X
A NKRBHELENR ) 24 - FRESHH—K -

O = .
EEs L

L%@%ﬁ%ﬁﬂ@ﬁ%ﬂ%%%ﬂ%ﬁ%“@ BRI ML E S AR EH
AT BT E R — R BB YL

0. LT A (530 min) » BB iEHERATHELEL 30 2R E A BB -

11



4.1.5 Dome flat

B B dome slit, 47 Bl mirror cover, &% £ 4148 & flat screen, 47 B F 37 & (&3 3] &
%), B RE 7?5'4475 CCD = ﬁ/k& VAR E R A 50000 F"J/? A (T A M graph window
> Horizontal box + Maximum AR &), K FHRRF RGBT A A4 o 54
5 B 34 B 25 2 3£ 8% sidereal tracking, 3R % B 4L AL I8 flat screen, EAK IR A A B R
BEROBE, TSN AT -

EE o & EAIALE F BB A B ﬁa%%ﬁ]éﬁiﬁi%”@ TR ML E RAERE
FH BT ZENHERBB AR PP E

. Graph

10000
§200+
2400+
7600+
6200
000

Maximum Pixel Walue

0
Pixel Location Along X

" Mean

|Herizontal Box ﬂlhd. 1088 1 3007, 2038 ) Settings |
| Export

4.1.6 BiaS/Dark

Bl P2 #4848 & © Demetra > nght source > % dark # Set (UVEX Motor & FLET &
5+ AT SR °)

e TR H'J 8% 1% (88 flat/lamp) A %A bin/exptime A4 > FEMEZ 44 10 &
dark © FHER AR KM dark REE R AIEE o

4.2 R%%&
4.2.1 ZEHHE

1. /& TheSky & —# £ (8 10 mag) slew » 38 Autoslew # B 4% 4% 2| PHD2 A%
TRME (RERABREYEE AL T REAESHE) -

2. PHD2 ### 1 » —F B LMK > —% & Autoslew FAE focus® E 2| PHD2
EEE K o

12



3. ME BB LT > I MaxIm DL 4% 3% o #| Al Graph > Vertical Box #L&
Ay E E profile » I Autoslew focus * 1% profile AAFLF] o

2874

28584

Average Pixel Value
BN B
s B 8

2754

T T T T T T T T T T T T T T T T T T T T T T T T
0 100 200 300 400 500
Pixel Location Along Y

* M
I“u’ertical Box ﬂ|||;1525.1315}[1?4?,1??5}

" Maximum
! ﬂ " Std. Dev.

ééﬁﬁEE’T R G FRE ~airmass FRA Em it FHF B K PHD2 2 Zk fé sz
MaxIm DL 34 Profile R¥| B & & & ZH % o

4.2.2 HEZHREZR
UVEX = &H & %7

FERFEAR AT IRA 20 b a5 R R F > AT E 2 A A b4 ph e &4 B 0
o RF| BT EAR 69 A 2Kk AR ARAE o

4.2.3 PHD2 $2ZRE

Yo N FEFRLE > TIALB LGB o

EHAERBERAKL (REALEGGARK) > B RFAEA T EAE— R B -

A2 %45 slew 212 PHD2 At F LR E N E > BE (FHRAHEEZEFT) K& shift-

click ['F46 % 2 | #5242 > PHD2 %@Bﬁﬁéﬁi kTG ERAFTEE TR ATE
ERE - gREETTFRBAGTFRIFRRRET TR

13



1.BFESE

IMSASE (PHD), 35 F Shit-Click i/ TaS$IFLE, —

2 Shitt-Clickt

14



5 B
5.1 H¥ABAE

TheSky 1% A find S TN EAE » M ZE slew 2| BARIZ B o

PHD2 X A% (B) > # & finding chart $ guiding cam 8% R KBAZ - #I A
Autoslew Move-Controls 2% % £4738 B AZ# $ 3| ke P o

Move-Controls

S RAE

- .y
-
= E e

NumPad

52 %%

5.2.1 BHEE

B B2 ATHA LT EZARE(4.2.3) 0

AFBAREAREZE > FHRAHEEET » B REARE (B AMPHERY

£
YW TREXREEFRR) BERTHBLERE - TULZEEZRELAET » LAELFK
B~ A Agr A¥ -

5.2.2 Moving object &% £

HABRE TMTE ) R THE | £ slew LBRBRLEHS I -

Autoslew > Mount > Track Comet %1 A Deltaspeed RA/DEC » AK £ 5 2 B+ (ac-
tive Comet tracking Speed)

15



for Taiwan Lulin Tm Version 6.1.4.0 —

.Mountl Telescope Drive  Tools Dome Focus

E::ct; Limits $§ y "‘I’* ‘ %

Flip Options » | Target Focus

set current Pierside RA l 14h15m11.75 l Az 360.00° 3289
Park Positions » DE [soma11 402 ] aiaann- ‘—‘ .
’[

Track Comet H Deltaspeed RA arc seconds / m » | 0.000

Heidenhain Encoder Parameter Deltaspeed DE arc seconds/m 4

[ DS

ﬁ Autoslew licensed 4/20/2023 for Taiwan Lulin 1m Version 6.1.4.0

Settings  Pointing Control Mount Telescop i Tools Dome |
o 2172 ed ©¥ oF
Talaernna Tarm

H & moving object #&FEAH T2 LR » TARKRBMEBRTGH ke L3R
=#] Autoslew Moving Control 1% B A2 & 2] R4z (5#5.1) °

5.3 &4k LOG

S B Mk D REPMEEA > wBAZLH ~ 4.4 ~ bin ~ exptime ~ REIKILF F » AA]
%R o

HTRFAER S A RET > Kl CCD Lg dAmiEy ket AZABRA AR E »
AR R EA R -

5.4 REBGHE

GEMBBOTE > REREYBRESH 4 - LLAZEYRA fdat 4 dark °

16



6 PR

o UVEX Motors # set 41 2 R J& o
# UVEX Motors Disconnect Z & F T # &2 4%

17
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A.1 %% Check List
ZR AT
(] #E38 THEESLE | SBRE T & & GAF
[ #E38 ThRma & SBRE AT & £GP
[ #3325 &% 530nm Order Filter |
2R
[ 2% UVEX #¥ &4 L~ & LA
[] MaxIm DL 6 i& %

[] #3% MaxIm DL Telescope i 4
[] %% Header (SLIT, GRATING)

[] Camera %%
[] Demetra % &%

[] #£3% connects camera at setup & 4
[] #E3% grating 3% & & & E

[] PHD2 &4
] 2t46s > Bawg#aite

19



A.2 ¥.#8 Check List
A AT R4 (B %)

[ A B &84 775 PHD2

[] #E32k k4§

[] #EHE

(] a0

[] Flat 444%

[] Bias/Dark 484
AR R4 (B %BR)

[ ZE&HE

[] = peéed R

[] PHD2 § £&.E

BB AR & RA
[] %18 bin 89 lamp
[] %18 bin 4 lamp & dark
[] %18 bin &9 flat
[] 218 bin #9 flat 9 dark
[] %18 bin 49 light & dark

20



B %%%¥

Grating Focus Wavelength

Set[nm] Start[A] End[A]

2.8 500 286777 6603

300 3 700 4847 8596
2.8 900 6798 1056077

2.5 400 3096 4193

2.5 500 4065 5949

600 2.5 600 5050 6938

2.9 700 6099 7990

2.7 800 7060 8951

2.8 900 8098 9987

400 3510 4454

450 4026 4969

500 4490 5432

550 5007 5946

600 5503 6438

1900 650 5993 6925

700 6511 7436

750 6998 7916

800 7498 8408

850 7989 8890

900 8508 9397

950 9010 9886

21



Y ui ybuajprem

[ = N N w
o (6] o (0] o (03] o
3900 1 L 1 1 ! i ;
- r r
I BLEND —
4100 1 wn o
i Ar 4158,59 >
I Ar 4200,674 + Ar 4198,317 3
- T ITZ> nDo m
i o = =
i Ar 4426,001 + Ar 4430,189 Q 5 3 > 5 A
4500 T Ar 4510,733 ’5? Q -t
- Ar 4545,052 3 o = M
[ 3 = o r-
I Ar 4657,901 o Q )
4700 1 5 =
Ar 4764,865 5 o O
ND w © ‘
I £ 4861,33 = -
4900 4 Ar 4879,864 (‘3D
[ Ar 4965,08 @ w
: He 5015,678 + Ar 5017,163 Fo))
5100 W
Ar 5187,746 \>°
i T,
5300 >
)
[ Ne 5400,562 ®
5500 I Ar 5495,874
I Ar 5606,733
5700
I Ne 5852,488
5900 7 Ne 5944,834 + Ar 5942,669
i Ne 6029,997 + Ar 6032,127
-H Ne 6096,163 + Ar 6098,803
6100 7 Ne 6143,063 + Ar 6145,441
H ==BLEND
: i—Ne 6266,495
6300 1 \_EBL ,\ﬁe 6N3364é844 717 + Ar 6384,717
e + Ar
Ar 6402,246 + Ar 6416,307
1 Ne 6506,528
6500 - Ne 6532, 882 7 AY 6538112 0 6562,82
-%Ne 6598, 953 + Ar 6604 853
6700 ——=Ne 6717, 043
—Ar 6752,834
6900 r —=Ar 6871,289
T —_Ar 6937,664 + Ne 6929,467
—————Ar 7030,251 + Ne 7032,413
2100 4 Ar 7067,218
- ——Ar 7147,042
Ar 7206,98
| Ar 7245,167 Ar 7272,936
7300 _ Ar 7316,005 + Ar 7311,716
Ar 7383,98
-
7500 T
_C Ar 7503,869 + Ar 7514,652
— A7 7635106
Ar 7723,761
Ar 7948,176
I Ar 8006,157 + Ar 8014,786
8100 — r r
i — Ar 8115,311 + Ar 8103,693
[ > Ar 8264,522 + Ne 8266,077
8300
Ll © 2015 Olivier GARDE
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Real Spectrum relative Flux
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