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Abstract

This research was studied astronomical seeing measurement using Differential
Image Motion Monitor (DIMM) technigue. Solidwork programming was used to design Plate
slide, Finder ‘base, Mask 2 holes, Plate slot and Stopper. These equipments were
assembled to 8-inches Schmidt Cassegrain Catadioptric’ Telescope. CCD camera and
control toocls were installed to the telescope and seeing monitor program was used to
store data. Seeing data was collected at altitude between 60°- 90° from the horizon. Data
set of 13,694 were analyzed and compared. The results shown that astronomical seeing
using DIMM had being similar direction with Polaris and STV seeing technigue. Finally,
relation between airmass, temperature, humidity and wind speed were studied. The

experimental results shown that these four parameters have being effect to seeing value.
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Kolmogorov Turbulence
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weu Bnsmsasadunisindeulmvesnmgnliiieinnisuesthlussesuendu (@72 wilu
wAs) fenwgs 11 wesmileRufofueilaamElurimgdounest 2012/2013 wad seeing o
nin 0.25esuviesiiushnin 0.3 fiadTufilndiAusiunanviosiiu 18 $alus(H. Okinawa et al. 2013).

A9ATITINAAUA THYBIAN THAEDE WASAATNIIISIENERS TasAnuTiRedmiundas
Discovery Chanel %aﬁaa@ﬁmwmﬁq 2361 Wn3 U0 Happy Jack Sgueslown Usswme
ansgoising laen13vi DIMM daendaalvsnsseniailn Schmidt — Cassegrain vu1n 35.56
R (14 19) uazmsnsiinanmeinia Tasmslianidaseineinied susidiou unsax
U w.r.2546 qudaiiou wownee U we.2547 denadovas FwHM 1Tu 0.84 arcsec Tay
AadY 25 LU@%LﬁuﬁﬁﬁﬁQQﬁm 0.62 arcsec (Thomas A., Bida, Edward W, Site testing for
Discovery Channel Telescope, 2004)

M¥¥nA7 seeing MB8T5 DIMM Fgunaunsasrsusineimesdminivalan asiiyn
uazassdgavesnuiividonlidmiuvenamita 16 50 .59 'D N uaw 100 24 .08' D E aadniu
seffueugaUsvanas 180 wnswidessdnimsa  wavsresmeszng 15 Alawnsme
nyfusenduauvionnsifeivalan  lnldadiuuy  FWHM  gamgiuazawiudsinuay
Funandunan 20 Aussyineduil 8 §uanmsl 2547 fis ¢ unsien 2549 Tdswalutigean FWHM

fge FWHM uagAate FWHM whi 3.6,.0.8 uag 1.7 3udinudiny; anmgiiasangumai

b

ngauavgemgiiafuegi 29.2, 17.4 way 22.8 parlgaduannaandy AnuTudLvsgaeEn
ANUTURERAHATULAAY. 80, 55 Lay 68.8 wWasidudnuaeiu Anadeves seeing Aldluunnsg
ANALRGeT Siding Springs TueeaATAe Kitt Peak Tuaudgaiuint Devasthal lu India uay

South Pole Tukaumisninidudunedunsnisainivededlulan
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nen1svi1 DIMM fednumsgiunasldindn Hewidemensimansagnanitenaiy
flrendu maihuuueemedemans Tsadouinsiaslnensuszanue Z-tiles dud
Foulvaessenns Aevilsdyy asumuiinasioniseuanendas CCD vhldnmildRmieu
vinhifinsindeeenly  UssansfiaesAenindenldmmiunidnnedvendes  Aliguies
weftozaenmlvanysalld suidunaiiownanaruuUsunursunasmMALaen ELaaY
anunsauilalaenisluirmuiwasdmneifiduesenidolilfeniistu.  aafenanning
a1 wilasianmaedldfe vunargngeatsn 10 Wefduivieunnnidledluifieusurmng
vuf S0l sinauudlniieogldldE FWHM (A TOKOVININ, From Differential
Image Motion to Seeing, The Astronomical Society of the Pacific,114:115

vedunansaliend (NAOC) Wunilsluvedunamsaimauasiilugfigalulsemaduds
Juiinaasndalnsssatuas ¢ aassausendesinamsseilniveseatiin (LAMOST) wunalvgflu
viesihvnalvgiasdmeasumin 2,16 was nsidsanndadnmssmivanijadiiluiiamgnd
nMudaduazariasiiuensgutTagldmsfameuawmaneiuaznisdunsnsaaadninsalnd
ftudsddgfedosdawseudoulunudunsvedeiliedhiaydon ielrinasmansls
anuiivandl masmatalsainnsidan DIMM Arieduussniseginees Seeing wiuAd 1 Tl
oyl 1.9 AU wae 1.7 AU AudiU uas 80 Wadiwusivaduiifian Seeing agsnin 2.6

aunn

=1

149430



it 3
ANTANAUIIUITY

3.1 gunsalinldlunmsfnenide

MsAn¥MTEMIMAVFWIdeYeThaemalia DIMM pSeillaliasasdialumsAnuusenauly
My pellfe

311 ndeslnavssminuusanednudedt Aa@insy  swadushugudnarmindes 8 i
Eifo MEADELCO0ACF & F/10

U 31 ndoslmsnssmunldlumsfnwiuagmen  Astronomical  Seeing

312 qukendssuuuBiaaneiiun S ASA DIRECT DRIVE MOUNT DDMéO

U 32 sumindesiildlumsfneiuagman Astronomical Seeing
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313, NABIENEAMETA ZWO ASI120MM-S USB2.0 Mono Camera

Ui 3.3 ndeenmddanldluns@nwiuagsAt Astronomical Seeing

310, NARIEUnIMNATA CELESTRON SKYRIS 618 CCD CAMERA-MONOCHROME

U 3.4 ndesaneandTaanadundaudiitlunsfinmiuasman Astronomical Seeing

315, gunsaidwivinAnimdduansimanslasldinada OIMM_8vie SBIG Ju STV (Fadugunsaliign

Tilunisdsn weltmannmimuneadlunnduneganuvienni

i1
|
e Controi e |

U7 3.5 yandeetenmidaildlunisinwuasSouiieudn Astronomical Seeing
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3.2 NSASYUATSANENIFY

Tursumisunmsfinuiensmaimidenmsmansusznaumenisusznaugunialuazns
Uusarnaunsaine Milde

321 AMseRNLUUTUEINUTUTeINARd neldlUswATY Solidwork

3211 whualadigadandeafiugiusindes (Plate slide)

gﬂﬁi 3.6 Plate slide

3212 Yudunldoanaaaaanusinasudn (Finder base)

jﬂﬁ 3.7 Finder base

3213 shlauthndosiivanes 2 3 (Mask 2 Hole) (uasidenlunaman)

U

';;d*?i 3.8 Mask 2 Hole



3214 ululeusevinesgusiindasiuiandindaa(Pire) (Plate slot)

5UT 3.9 Plate slot

3215 Stopper

ndedlnnssAlrumuiugudngts 8 17 fadsuugusindeuudimmelisa

Mask 2 hole

stopper

Plate Slide

U7 3.10 uamwiwmismsfassgunsallumsliauase
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Ox. B0 s oy b e

CCD SKYRIS
CCb ZwOo
ASA Mount
Power supply
CPU

Monitor

JUT 311 UnunnuarsmsveusisgUnsalane wWiunaasinsnssad
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A. ACP 35

B. Autoslew -5
C. lcap1-5
D. FireCapture 2-5
E. Seeing monitor
analyser 2-5

JUT 3.12 unummuananislalsunsuieriunulasdniindednvssa

Y

3.3 YUNDUNI5IRY

a

Tunmsineiduasedlsznaume 3 ney
Mo 1 NM5WA Astronemical Seeinglaginaila DIMM
aufl 2 wWisuidleuniwdaya Astronomical Seeing fildarninaila DIMM fumaiinnamile

aauf 3 manudunusvestadefifinasionn  Astronomical Seeing s 2 38 (meudl 2)
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3.3.1 MU 1 M51W1A1 Seeing Laswaia DIMM Ussnaudne 4 Junauvianassaluil

1. Sumsumsieseszuy DIMM

2. M3Alignment  nEBY

3. msldlusunsuSeeing monitor analyser Tunsiiusn  Astronomical  Seeing

6. MINUAT Astronomical Seeing neldndesdenwdia (Santa Barbara Instrument

Goup) Ju STV
1, YUNBUNITAAAITEUY DIMM

NM5ARAINAR NS AUN LS UM SHIRIRUIde B demALla DIMM
ausauvseanteidu 3 daumetunanife MRasisTUteIsaS MSAARUILASY wazng

Alignment nasaiTeazIBuamwalUl
L1 Msfansssuuasnws

NMSARRSTUVEIARISIUTUR U NN sRRdanddnsnssal  Uszneuseng

o 5
a e @ i

AARUAINFILANGDY FIUAINASY VioNdBtuavaUnTalsiow e 4 Wy NaosnBn T4

3 a & € 4 = =) L ﬂ:’
Tuneun1sinaigunIniiinalisandeadweluil

L1 Aasaaamiuisgiumindeudelyviondesgiluaniuiuaindsieunemng

w 2
o o/ b3 =

112 Anragnuiindoeuvudinmeidsarmansgiunindas Uugusindoshiulums
firunile Usuuugrusmdediirifuasigaiindeutied suuiuindeulsensyfeilashviuiunauny
wpdiudy  (Dectination; DECHAzuAYlsTuamauty (Right Ascenson; RA) rumssuTUsuATLAs
M35 Autoslew uae TheSky Tdimuamimeiinuagnutimin

113 AnsaviandasuuguiindestdhTaminndesiidondn 2 des (miumeda oM

114,y suFuannarandesiauny RA Lasunu DEC

12. msfinsilusunsy
1.2.1. fosalusunuilimuaugudandas Autoslew wazlusunsuTheSkys

Tusunsuanususenn iCap 2.3 TUunsy ZWO ASI120MM-S Wswnsudldlums



wiAviruideveriesin Seeing Monitor Analyser lUsunsueuaugumInaassnlud®  ACP
2. M Alignment ndag
21 \Ualusunsy Autoslew

22 naiidu Motor is OFF AuadlusinsuazBuminnng faguil 1 minduszdeuiiu Motor

e

Please wait for Autofind

-t.r-unlJ “

i JE—

¥ TP - AT ~ - o - - s

U 3.13 wanemisusavdsannadall sunsa Autostew

23 Balance 1N RA wasinu DE U Drive 2 Servo - Setup y2

ARy R ) A ARG D
. %.—Fus(m.n Settngs L )
& RA Mo (0]
 OE o wee 2oss RA
Report % Maie Off ¥ Builo Comect T
Jrm Ly
Hogh Seraitviy Rebxed Serodraly
{
Ackostast TUNE TUNE :
o ! st I e | Savemin ! OK andExt

U7 3.14 ifian Balance ndes
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Balance

|
4
|

Full Scale =50 A

P

{DE z _

f Stat Stop

Sslected Axs = DE : Soaed ;"“:"6"65“
sgpsiieers ] Ime [50

YTl 3.15 M3 Balance ndesnzsinsvinduaen s

Balence qupi¥nduasagasiiutindudioisgy

24 Ture motor; Lt Drive =2 Servo'=Setup > TUNE-Auto vgtann tune liassmau
nagaluimuvising - 9 Wegmsmauvasaiasimynluudilided  Tune Tmidnmsa

Tngl¥ Tune  wuu Manual sfaquil | 316 USue PID 2 Go dunansml daguit 3.7

it - -

o Seb b S-ei"!;[:: e S, g BTN A AV 18) SV e ) i S A 5—@@@

File  Funchions ' Settings ~ Balance
& BA Motor Power DN ¥
" DE Position EnorAsis Bé
ignore ! | Repoet dv . Motor Off v AuloCorrect [
i
) | 1.00 Degee
High Sensiivity Falanad Sensitvity
|
Autostan { TUNE [ TUNE Cavminlng 0K andE
i Setngs | Ao | Manual Bvektle 2
i ; :
!

57l 3.16 1dan TUNE motor
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85 Tune

Turing Parameter for slow speeds

Me Errars ta Report No Errors Measured Info

L E,: ;
Quick Select Scope ; .‘p.....n‘u.....v..umm..--.
~ Sl T -...i....:.-‘ e ey
™ Medum
B = S ________....__.Lr__

Heaw 00 T PgL s ¢TI v eklid /o

Moise Filter
= on
Load Telescore
Save elmeope | Exl ! Ext and Save |

TestGpeed Eetiings
fasp. 4

[cagon = :
oo 2 I wickPuoll dl

@ sidatial Spesd [ Toggle

" Slewing Spesd

Custom | kS

G |
Rt Flia
to Defauk

DeesEnpr | —

— v e 4

U9 3.17 uamans1WnIs. Tune motor

25 Set logation; Mount > Location /e Latitude - Longitude ~ nusnimisiinanded dagui 3.18

r— s

Location of Telescope

R s nar

Dezim

Latitude YERLA
Longitude 7098 48222 :':
Height above SL 1%&’2{

OK i Cancel i

X
Deg “Min Sec / /|

18 {3 =26 =

W _{987a428 (56 -
=

U7 3.18 M3seAn Location



- Ep. lzﬂﬁﬂ "!
26 \@an Ep. Wlu 2000

27 Home find g fagui 319

Axs RA seaching home, please walt

-

JUR 3,19 MImaumis Home ¥@4unY RA Waw DE

28 Set Parkl; mitundorluiign Zenith Twil Az 270° wazAlt: 0> 10 D> @
‘)Mount —)Set current Pierside = Fast Gﬁzﬂ‘ﬁl 3.20

2 Autosiei Mountpasition = id X

DY € ot (|
In Wegpsston, the counter weidt shat and
the teescupe are pornng westedy

=1 1

e e e i

U7 3.20 Henfialinssiunisiiindos

29 Set Pars; wundadlUlunmuisiiaanshe Pak2 = Set New Home = Mount

< Pak position = Setnew Park position 2> P D e current telescope

position as future park 2 > st 2 @a c:fagﬂﬁ 3.21
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Parkpositionen X
Zenith P2
Reimuth [JERRE. Azimuth{120 00
Altitude 19000 Altitude 170 00
" West + Easi " West & East
use cumrent & use current
| ‘telescope position ascope position
| as future park 1 as future park 2

oK1 Cancel |
37 321 mswamumle Park

210 Peirting Model (nANW2A)

Polar -Adjust; Start Pointing file selected 7 stars N Selected object 2 slew

- Synch > r% 2 Next star 2 Tstars 2 Stop Pointingfile 2 Caleylat
Config = Use now, save use on next start. = slect and slew to.a star in the

South close to the meridian. 9polaradjust9Move star Now 2 now-use: 2

new file pointing > Clear old Confisulation (3arcmin - 10 arcmin)

211 Create '@ pointing model" after polar  alignment 2 Create lerge “pointing 15 = 40 star



3. mMyldlusunsuiiudl  Seeing

31 Walvsunsuildmaviduidevesioan Seeing Monitor Analyser Wagymimssaen

Paremeter ﬁﬂgﬂﬁ 305

W Seong momitor snatysi - w230 - May, 17 207 DirectShow Yersion. (11355711764 - o %
file Camers  Telestmpe (Vie ASCOM)
Carws | Tdescce | Hemts |

Hale daneier o IK,I ¥ Pt ) {55 B‘

Hole dilaice ot [1500 Yhownjmeid 17 3}
s[5 | Ywueed  [F
™ BT watee ity

Sotenvome ekl (00| Ness 00 o

Har W -

Tt vqme o tawic iz %

RETE SR () -E-lr“i—l:-_g Gtipct s nawe

[T it fmcoed 0 S %, Got |
2N N

s \

| d— A W Y

Fackleghioed  [BHT | MWbeesl S ER

Eahoea kI Ty N T - -
T ey T
roguhion pauReET A N U v'r,,___,.‘ el e _“*__ i
Simbeciposd | | e T | t Do b ol g Dt X Poaours s v ahin|
S8 | .. Lr o 3 { d (%
Ay of Begzsy it we g SOrguieg ] :_f _ Ya¥a ® e ":w va
o .8\ By Sheg s ceenadng. SHF Bassa . [T i
Sgral 10 tace gousc rosR A o e et Tl ot s P \ ‘N
i eeltp F > wwwent ¢ e TR Y i | r o A\ 0 i 4 N
W s ot W\ ) F‘“‘.‘};' S| bcepdner,
M ditarce o 18 e, (poes) ﬁ""‘"‘ W e A =

L = T e e S = == ==r

U7 3.22 wihewlusunsu Seeing monitor analyser #azmsesen Parameter

32 BenndesheamadanidlumsAne el ASH20MM-S Camera (ZWO  Design)

30

Aaguil 3.23 wisnidienndessneamITiudineusngmivndidenmiuaziBealunisanenn fgud 3.24
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W Seeing monitor analyser - v2.30 - May, 17th 2015 DirectShow Version [3136-3711-7648]
File Camera Telescope (Vi ASCOM)

e —

Set eposure and gain SKYRIS 618M
Set video format ASH20MM-S Camera (ZWO Design)
Pause

Ul 3.23 uarsumeunisiiennasda e nian

Capture Properties ‘ 7 7 X
Resclutons |

Resolutions Restare all ’

{1280X960 ~/ HEMOVE ]

Width -~ Height

11280 1358 ~ Bin2 ADD i

ax Cancel | apply

JUN 3.24 muazideaTidanttlunisanenIw

35 \Jeuselsunsuifundasinsnssatlaglufl Telescope (via ASCOM) = Setup = Generic

Hub or Port Hub = OK = Comnect ﬁdgﬂﬁ 3.25 Lag gﬂﬁ 3.26



W Seeing monitor analyser - v2.30 - May, 17th 2015 Dire
File Camera Telescope (Via ASCOM)

Camera

~Taige
rTele

Setup
Connect
Calibrate guiding

Enable guiding

I CICILUPC UL LUIRITLATU

¥ Enable autoguide on stat measuments

Currant belaerana natition

i d I o )
U 3.25 ugmamsideumalusunsuiundedinanssad

Trace

BB ASCOM Telescope Chooser X

Select the lype of telescope you have, then be sure to click the
Properties.., button to configure the diver for your telescope.

Froperties.
Chek the logo toleam more 0k,
B
: standards for inter-operation o
ASC (: " Bﬂ!mmy software Cancel

U7 3.26 Wenuszinnuasnaaninsseu

34 AR UINUUMTNYEEeININUUNA  Enable  TUsunsuagAIsAINMAILGEIRAYA

Seeing BAMINTUMINY arcsec Aawandlugy 327 uasdmmaiuAtegwiaiiasaglsngm

Aaguit 310 denanuiivaudinatufindr Seeing doyavismuavzgniuiinlilu Server

32
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§me i Telescope | Reals |

| Gpiee passeaa Bach Grord Bos detvion
|| [Focdinghived ~ [25300 el P S
P e o} {817 XPghpeshf  B5  31
e ditarce beml 11500 Phomen mai [i7 3
Wavsenghbsd  [05 2 1 e
Pred e fard B7 Worse (DU L.48
| | Swennoss ipesisl 00 Pean  gAsens 18

Hax  (0Ue Za0

Tuwscope ooty

R TP S T

OECaheilonwe [0 =
Uueding bast covechos Fradeayg dnsbiad |
Seang

Sesing « 0.5 arcsac R 190 8 mm i

€

mearsd B paee 119 () Mew] (0 ST YTt b 140 15528 Forndd

5 Enalde SEEING computalions  Dwcms sseng iy soove lwcsect (120
BLQuaicn [ sreters

U7l 3.27 ugesn13LAuAn Seeing

Comens | Tolncops Fends | RO
SEENG
Faste Fiot ! Clear Pt b 3 2
- e o e R 5Py b enrg (Moved
i =
45
4 H
35

o e NN N A TNt o P SNV P B¢

W20 162F 1827 TE23 624 IS NN 1607 MM WX "ﬁJ QJ} WX 68 0§ TEDG YEIF YR 1608 a4l W A2 WA Y6 st 1645 B R

Ay ot sades 2 o : % Reiatvesontilmon

)
Pt X 216
Cenhioaz »> St T ponds PO~ s:‘gu-; i Fioo> i T T Tala N2 L4

[T R ———" T T e—r—— ¥

darghe 100 217 Pargibel moten 519 1 W poosks Pegencods moton wiey [
Tkl Fhus Magry = 62463 Flewt ~ F0 Dawean Fus » 673 € Vivean Poe o458 5

T R
b

Seeing = 0.7 arcsec RO= 146 4 mm ]

ot
¥ Sl 00N ¥edpavenly ¢o2 “.7."“H'...‘.‘."...‘.".‘
| LU \rest\Dcouments\ 340 B1006_Tae .
ek 2 1526 1530 1828 1643 1545
7 Save @ messureneniz (071
S PR RSP Pt § Cosde e |

JUT 3.28 U@MINTINAY Seeing wiazaaeaaT

35 than Seeing Wlinmadudoyaludod 34 wuanmalugunsmarudiiussewingm

Astronomical Sesing Tnevatin  DIMM - Aunaniaeldlusunsy  Matlab
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6, nsfiuAn Astronomical Seeing TnaldiaSasdnenmdds U STV
msUSuRnadasmen 39 {u STV (Santa Barbara Instrument Group) ke SBIG
msfnyideilfFenldaunsllunish OMM Taoiderléndesthenm 97 fu STV (Santa
Babara Istument Gou) B%e SBIG  Wlesmnfiwmdnuasanunsoudnmaniovenaiadslasnse Suileld
néasmsnssailunisrumaniililunsfnwind nssvsunislunsfudoya
Tngldndshunin CCD fu STV asifumeumsuiuiusdosdnunn 353 drelud
11 Uuseen Date/Time Ysulasifisuinanannasn Universal Time Tagau 7 $2laann
naEna  (Universal  Time)

12 Ususiern CCD Temperature TiilAiy -10 ssrueadea Inelsifh CCD vhawd

'
o el

gamgilin teandyaasumulunisdenedaye

(44

13 USusaan Grid Tneusulsidu on

-3

14 USusam Night Vision TaguSulsiilu on

15 USudarn Filter Tneusulii RGE + Clear

16 USusaen Filter TneUSuliniiu Clear

17 USudern Units Tneusulidumiag Inches @afumbeidsnivnnavesingastnsmssem
Tnelunanaseviildnde dnsssaliuusssivung 8 §2)

18 USusaen Focal Length Taeusuliidu 80 Ssfnunamna Focal “Length ldannaune
rsiTnARaaaviilaud (10 X 8 = 80) feidudn Focal Length whify 80

19 U¥usden Aperture Diameter TneU3uli 8 Fomneirutaduinugudnanses
BUGIATRELR

1.10 USuisrin Telescope TneUsulhi Reflector (@sfunsidonvilavendasinsmsse)

111 Ufusern Beep Tnetsulidy on iieliiduaion

112 USustarn Video TneuSuliidu- NTSC

113 Juiinen seeing v 5 W7 wiaduiudaAnienIn ZwWo

114 1A Seeing  Aldamionnsinluansanuduiudsewing Astronomical Seeing i 161

910 STV way ZWO Wisufuiauieifisuidsss Seeing Alaanlusunsa SMA



aaudl 2 Wisuifisunsmdeyefldanmeda DIMM Fumeadearinile

2.1 Wteyar Seeing lnawadlaanvila ngudoyaiifiogumdonnsm
A1 Seeing Wisuiunan Tufuiifudiayaris 2 58

22 Wiyuiflsunsmm Seeing f1ldan DIMM Suaawnile

23 Aweserunliiy funawnlimoansmie 2 35

shoens wualiluen Seeing Aldanmatiannwiowasivaiin DIMM Tuiuf 16 furau 2560

g 4=

w4
©
=
o
@7
o3
o
©
‘,_:.-
<=
< =
=
=
o

DIMM ( testing ) 2017-03-15
I FWHM In arcseconds
301 -
nl : *

25 : )

20 - *

154 "

1.0 1 » * . = *

a5 !'w it o ’WMM

0.0 : ; ; r

21:00 Mar 16 03:00 06:01

Average FWHM : 0.66

JUT 330 nsmluansmuduiussenina FWHM funan laamadia DIMM
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aaufl 3 manaduiuidadeiidnasion Seeing v 2 58

3.1 deyagamgl eutu wararuauiilfanguteyanniaiaanm
91N/ Weather station  1ndennsiuansaudiiussenitgomnd ey eruseudisutu
nan Tufuiifuteyadn Seeing

3.2 thiays Armass wag Ro angudeyalusunsuiildifiuen Seeing umdonnsmuans
AMUFLNUSTEWINAN Seeing Tnawaila DIMM fAuAirmass way Ro

3.3 wieansmuansnnuduiussewins-Altitude fu Airmass

34 yensdunuannsmitadefidnasien seeing Ailgainnisulanaainda
f3.1-33



unil 4

NANISAVLAZNITDAUSI19NE

nnanunuTNdeyaiednuvimideniansimanilaamadaDIMMuazIauiioy
futeyanismaAimadunwsaanilagmaiinaamile Anvidedeninasonniruidenig
ansIFERsliun Tayagamall Anudu AuSaaY wavel Airmass dslsihdayaundszuiauas

Tnsinatayasanmusiauasnisidnuveseyansazyssam

nan1siutaya Astronomical Seeing lnainalin DIMM SausiFipunuAiug - ey

2560 971U 45 T

Srnudoyaiiene 13,694 Faya
Ageam (Maximum) 2.48 arcsec
Aviae (Minimum) 0:29 arcsec
Aniade (Mean) 1.09 arcsec
ANLise g (Median) 0.60 arcsec
Agufies (Mode) 0.60 arcsec
ﬁf’lLﬁ&NLuummigm (Standard Deviation) 0.32 arcsec
Aadsyes 5ilediduinfian 0.40 arcsec

FRAEYad 25 Wasdusnnign 0.50 arcsec
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Han1sNUtaYa Astronomical Seeing Inenaflanrumilosausifiounuaiiug - wweu
2560 9MUIU 45

Srunudayaionun 9,641 Ay

ANgeEA (Maximum) 5.00 arcsec
FsEn (Minimum) 0.30 arcsec
Aady (Mean) 2.28 arcsec
ANLisEgIU (Median) 1.70 arcsec
AgIUTIEN Mode) 1.50 arcsec
ﬁ’]LfimLuummgm (Standard Deviation) 0.93 arcsec
Auedgvas 5 Wedudiaian 1.10-arcsec

FLRAERY 25 LWasEusinige 1.30 arcsec



A19149 4.1 LEAINISHINUIAIANAVBIAT Astronomical Seeing fildannas

wudayalagmaia DIMM

. P p Samduidiaiivuiu
A1 FWHM (arcsec) Aun AUAETEY . &
BHEVETHT
0.2 2 2 0.01
0.3 68 70 0.50
04 850 920 6.21
0.5 1811 2731 13.22
0.6 2365 5096 1727
0.7 2284 7380 16.68
0.8 1645 9025 12.01
0.9 1428 10453 1043
1 1034 11487 D
19 692 12179 5.05
il.2 408 12587 298
15 300 12887 2:19
14 187 13074 % [
1.5 134 13208 0.98
1.6 114 13322 0.83
1.7 78 13400 057
1.8 65 13465 0.48
1.9 60 13525 0.44
2 50 13506 0.37
2.1 37 13612 0.27
2.2 38 13650 0.28
2.3 36 13686 0.26
24 8 13694 0.06
U 100.00
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A1571991 4.2 LEAINISUANUIIANMUAYBAT Astronomical Seeing filfarnnsiAy

4 = =
ﬂ@%ﬁiﬂﬂlﬂﬂuﬁﬂ’]’!tﬂu@

. 5 5 Sasndaudlaleuiu
A1 FWHM (arcsec) A7IUa ANUAETEY . @
BYAVINUA
03 19 19 0.20
0.5 34 53 0.35
0.7 g 62 0.09
0.9 112 174 1.16
1.1 618 792 6.41
13 1200 1992 12.45
1.5 1350 3342 14.00
1T 1166 4508 12.09
1.9 912 5420 9.46
20 726 6146 e 5]
a3 561 6707 582
2.5 504 7211 523%
2.1 s o 7588 LR
29 330 7918 342
Al 352 8270 3.65
33 286 8556 297
3.5 221 8777 2.29
37 187 8964 1.94
39 178 9142 1.85
4.1 156 9298 1.62
4.3 TT% 9417 1:23
4.5 120 9537 1.24
4.7 77 9614 0.80
4.9 27 9641 0.28
99U 100.00
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30 funau 2560 wuinAgegadinvindy 5 arcsec Fedaldlutud 22 - 23 Sunau 2560 Asngn
fifwindy 0.3 arcsec Tuuil 114ithan 2560 LazwuiruaRsgiaafe 4.53 arcsec Tuiuil 24
funas 2560 wazeadushan 0.55 arcsec uiufl 12 fhnau 2560 et dayasmdonns

wanePLERUSIININAN Seeing AU a7 vsldnTaneug Uil 4.2
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ABUN 1 ANWINITVAYVIALIFLUDINBINT UIBNITIAAMIALIFLNIIANTIANERS LA
wAdlA DIMM kagn1sialuswnsy ACP saudun sinamimddeniwiseans laewadia
DIMM

M54 4.3 wansen FWHM Taewadia DIMM fAldannnisiiudeya

Date it
Mean Maximum Minimum
3 03 2017 1.09 1.75 0.74
4 03 2017 0.74 1.37 0.49
503 2017 0.95 2.01 0.64
6 03 2017 1.00 1.91 0.57
7 03 2017 0.83 1.65 0.58
8 03 2017 0.65 1.86 0.3
10 03 2017 0.89 2.28 0.41
11 03 2017 0.99 24 0.54
12 03 2017 0.63 1.22 0.38
13 03 2017 1.10 2.28 0.71
14 03 2017 0.98 1.89 0.59
15 03 2017 0.68 227 0.41
1603 2017 0.56 1.76 0.37
17 03 2017 0.66 2.05 0.43
18 03 2017 0.59 1.98 0.35
20032017 1.02 2.32 0.39
21 03 2017 0.54 1.21 0.35
22 03 2017 1.18 2.09 0.76
2303 2017 1.02 2.32 0.7
24 03 2017 0.91 2.29 0.56
2503 2017 102 2.34 0.67
26 03 2017 0.94 2.06 0.59
2703 2017 0.80 477 0.57
29 03 2017 0.61 1.24 0.46
30 03 2017 0.85 2.12 0.56

Seeing Value by DIMM Mar 2017
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Seeing (arcsec

JUN 4.2 uansen FWHM Tnewailaanawmile Atus Tufl 3 Jwiay - 30 duiay 2560

A3 4.4 wansA1 FWHM Tnewaliaanamilenldannsifiudeya

Date M
Mean Maximum Minimum
03 03 2017 2.12 4.58 1.09
04 03 2017 1.81 4.67 0.95
0503 2017 1.79 4.73 1.04
06 03 2017 1.88 495 122
07 03 2017 2.16 493 1.22
08 03 2017 1.70 #:5% 1.04
10 03 2017 174 4.13 0.35
11 03 2017 1.68 4.19 0.30
12 03 2017 0.55 0.90 0.38
13 03 2017 3.14 4.97 1.70
14 03 2017 3.66 4.99 2.02
1503 2017 1.84 493 0.90
16 03 2017 1.90 4.80 1.00
17 03 2017 1.60 4.58 0.97
18 03 2017 1.41 4.33 0.89
2003 2017 2.06 4.69 1.42
2103 2017 3.18 4.96 2.20
2203 2017 .39 5.00 1.83
2303 2017 3.02 5.00 1.53
2403 2017 4.53 4.98 383
25 03 2017 3.02 499 1.82
26 03 2017 21 496 2.02
27 03 2017 3.60 4.65 2.70
29 03 2017 291 4.95 1.75
30 03 2017 2.74 4.92 0.43

Seeing Value by Polaris Mar 2017
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NATNIA 4.3 uanatayar Astronomical Seeing laginaiia DIMM wuiAiunTign
inlaluusiarTunsusdun 3 way - 30 Swan we. 2560 dregluyie 2.4 arcsec 91U 8
AdlAaefigneglutig 0.2 arcsec 31U 2 A1 waLilANAINNAGIEAT 0.6 arcsec WU 2,365
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= o ' . . a = A
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NgaTinlalunsiar Susiausud 3 Juiey - 30 Jureu we. 2560 de1aglutiag 4.9 arcsec
T1uau 27 Andrdoeiignaglutng 0.3 arcsec §1uau 19 A1 wazdlAnAudgeand 1.5 arcsec

97U 1,350 A
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Temperature(°C)
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Bt Temperature
Mean Maximum Minimum
3032017 13.9 15.7 12.1
403 2017 15.3 16.5 13.6
503 2017 14.6 16.7 13.2
603 2017 14.5 16.4 13.0
703 2017 15.4 16.6 144
8 03 2017 14.5 16.9 12.8
10 03 2017 15.0 16.1 14.2
11 03 2017 149 16.7 13.7
12 03 2017 138 16.1 124
1303 2017 14.3 16.3 129
14 03 2017 15.0 16.6 138
15 03 2017 155 168 14.9
16 03 2017 15.3 16.9 14.2
17 03 2017 153 169 14.2
18 03 2017 149 16.2 14.2
2003 2017 14.0 16.6 12.7
21 03 2017 12.7 15.6 113
22 03 2017 15.7 16.4 157
2303 2017 153 175 141
24 03 2017 15.6 175 14.3
2503 2017 154 174 32
26 03 2017 16.1 18.4 14.1
27 03 2017 15.1 16.9 13.5
29 032017 154 17.6 13.6
3003 2017 i5.1 17.2 13,3
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Pt Huridity
Mean Maximum Minimum

303 2017 65.46 72.00 54.00
403 2017 49.17 78.00 25.00
503 2017 49.36 72.00 29.00
603 2017 59.04 78.00 28.00
7 03 2017 59.97 73.00 51.00
8 03 2017 76.89 92.00 58.00
10 03 2017 84.37 92.00 76.00
1103 2017 88.16 94.00 77.00
12 03 2017 84.69 95.00 62.00
13.03 2017 80.78 86.00 73.00
1403 2017 68.60 72.00 62.00
1503 2017 37.30 58.00 17.00
16 032017 55.26 86.00 42.00
17 03 2017 5526 86.00 42.00
18 03 2017 53.20 81.00 28.00
20 03 2017 83.71 93.00 59.00
21032017 80.22 88.00 72.00
22032017 65.08 71.00 57.00
2303 2017 72.68 79.00 62.00
2603 2017 71.81 79.00 61.00
2503 2017 66.84 83.00 45.00
2603 2017 64.29 85.00 46.0C
2703 2017 89.65 93.00 83.00
29 03 2017 69.76 92.00 45.00
3003 2017 74.45 85.00 55.00
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Date i
Mean Maximum Minimum
303 2017 0.14 0.90 0.00
4032017 0.29 1.30 0.00
503 2017 0.58 1.80 0.00
6 03 2017 0.32 0.90 0.00
7032017 0.45 0.90 0.00
803 2017 1.60 220 0.90
10 03 2017 1.74 220 0.40
11 03 2017 142 220 0.40
12 03 2017 332 4,50 2.70
1303 2017 0.58 1.80 Q.00
14 03 2017 0.65 1.80 0.00
15 03 2017 2.46 3.10 1.80
16 03,2017 237 4.00 0.90
17 032017 237 4.00 0.90
18 03 2017 244 3.10 130
20 03 2017 LT 4.00 0.90
21032017 2.61 3.60 1.30
22032017 0.21 1.30 0.00
23 03 2017 0.21 1.80 0.00
24 03 2017 1.15 1.80 0.40
2503 2017 0.54 220 0.00
2603 2017 0.35 1.80 0.00
27 03 2017 EER 220 0.00
29 03 2017 U7 270 0.90
3003 2017 0.72 270 0.00
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a 1«
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nnaiiudeyadnuitenismairiruidevasiesih visnisiaavimadduniensmanilas
wialla DIMM & 199ATRENNTHAYTR 7 TRUNSSYUNNTTE (MBQATIWIIYF) NY. 44 9N TULMaYIR
naedunuui Jmindiostvi (Location: Doilntanen; Amphur.Jorm Thong, Chiangmai Province.)
avAgn (Latitude) 18° 34° 25.8” 4vilde (N) a8433n (Longitude) 98° 2775597 mydusan (E) AIuge
willesziuthnga (Altitude) 24420 s (Meter above sea level) TnglFSuutRnuioustiud 24
sn9IAL 2560 Beudl 9 ey 2560 wan1IEBASSENU]

5.1.1 Iin1sesnuuuiugugunsaisiuan 5 3u liud Plate stide] Plate slot, Mask 2 hold,
Finder base Wy Stopper Y Rnsisatiundastnsvssed CCD uavgunsaling q \Juyngunsal
Feulsaduszuuiianuisniiudoyenisinensimuddoniswnmeand Tnsmala OIMM

5.1.2 IldTusunsa ACP maurundaslysussadlviaululvaslsluiie tieaumilingas
Tnsnssmivaumaiieud s luusasAudaudunsiineanimidavaswioa (Seeine Test)
wIeMsinAirddeunmITIFnans (Astronomical Seeing Measurement) tnawaila DIMM laagns
Foliles

5.1.3 msenwlieuiiguayiFiaduvnennsiaassiaamaiia OIMM sauiunastalusenss ACP

'
I3

Feawnsavivloyald 13,694 desa’ - uarlnuwailanisldnnwmile (Polaris Seeing) S1uiuteya 9,641

=

doya huiesed wuhawieddensnamens ngldwaie DIMM deagedn 2.48 arcsec  an

o ' a

mqm 0.29 arcsec  AuadE 1.09 arcsed A1sugIu 0.60 aresecmg1utlus 0.60 arcsec Andoaiuy

falaa

WMSgIU 0.32 arcsec AAATRs 5 Wodlfusiinfign 0.40 arcsec AaBsuas 25 Wosidudiindign 0.50
arcsec mNE9U waglagldwedanuvile A1gedn 5.00 arcsec ﬂ'wi"lajﬂ 0.30 arcsec Anady 2.28
arcsec ANisEgIM 1.70 arcsec Agulluy 1.50 arcsec ﬁi%ﬁmmummgm 0.93 arcsec ANAREYDY 5

Weddusiiffian 1.10 arcsec Auafeuss 25 Wadldud fifflan 1.30 arcsec  amiddy



63

5.1.4 nsAnvienuduiusuesianinie (Armass), gl (Temperature), ATmALdINS
(Relative Humidity) LazAuL38s (Wind Speed) AuaWirAdunesmsmans (Astronomical
Seeing) WU Astronomical Seeing WUSHUATLAINIABNNAFIUAT Ro WUIHARUAUAT Astronomical
Seeing Angamafiafugean Wiy 16.1°C Aagsaamiiy 12.7°C éwméiamm%ué’uﬁw%mmvhﬁ’u
89.65% uariiAadesingaviniy 37.3% Aaduguanvesnnuiiaudawintu 332 m/s waslaads

sgawiniu 0.14 m/s Fadulededifinasiasn Astronomical Seeing
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119111 Pointing model

Analysis of Pointing Model

Encoder Resolution Factor (ERF)

First | measured the ERF using the “3Point-method” with five measurements. | have set-up
three points in Sequence as indicated in figure 1.

Figure 1: Pointing file for ERF measurment

“Leg” 1 and 2 corresponds to a movement in RA only and “leg” 3 and 4 corresponds to a
movement in DEC only.

After renaming the 5 plate solved FIT files (Sequence put them in some sort of angle order,
while the “optimize encoder resolution only” function in Autoslew requires the files to be in the
order they are taken) a pox file was created in Sequence.

The pox-file was loaded into Autoslew and when calculating the configuration, the “Optimize
encoder resolution only” option was chosen.

The resulting ERF was

ERFra = 1.0005497

ERFpec = 1.0015603

number of times.
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Pointing Model
Using the above obtained ERF (the other parameters in the Advanced Pointing Control window
was set to zero), | set out to create a 174 point pointing file (figure 2).

C\Prograc\Sequence\PointingPics\2011-10-15-1

Figure 1: a 174 point grid in Sequence

After Sequence had plate solved all these 174 images successfully a pox-file was created and
loaded into Autoslew.
The Calculate Configuration option was chosen with the following resuit.

FERETNY O = TTeee
?

= T TS 3 T TR % .“._{,
oo, 7 L S
RMS RA Error befota fit. - aREdRa T D2 Ercmin N
RMSDEEmorbeforefit  WAISEREENENREANTEE 0977 =rcmin Al

RMS RA Exvor sfier fit "1 | S 0156 mre min

RMS DE Esvor zfter fit ¥ SR 00.12 zrc wim

What should we do with al e
the calculated configuration 7

& Don'tuse

C Usenow

" Usenow and seve

" Use now. save and use on next start

;’"J |

Figure 2: The error after correction by the caluclated pointing model.
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Figure 3: Note the difference in error distribution of the west side (yellow) compared to the east side

(red) Some observations from this result {figure 2 and 3).

1.
2.

The corrected RMS DE Error is very good — 0.14 arcmin = 8.4 arcsec (Figure 2 left).

The correct RMS RA Error is not as good — 1.56 arcmin. There should be room for
improvements (Figure 2 left).

The measured error before the Pointing Model correction is larger for DEC than for RA,
yet the Pointing Model is able to correct for most of the DEC error (9 77 arcmin to 0.14
arcmin) but only for roughly 50% of the RA error (2.94 arcmin to 1.56 arcmin). This
should indicate that most of the DEC error is “reproducible”, while a large portion of
the RA error is not (Figure 2 left).

From the star distribution window (Figure 2 right) one also see that the errors are much
smaller on the west side (yellow dots) compared to the east side (red dots). This
difference is probably due to the fact that the set-up was synched on the west side
before the Sequence run, and that this pointing file is not compensated for
“Collimation” and “Mount Angle” errors.

In the Pointing Parameter window (Fel! Hittar inte referenskilla. Paint Errors) one also
see that the errors on the East (red dots) are larger and more distributed than on the
West side (yellow).

Thus the main conclusion is that there seem to be some connection between the “high” RA
error and the distribution of errors on the east side.
In order to illustrate th'ls further Iet’ s Iook at the Star Distribution and their errors before
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Figure 4: Error distribution before Pointing Model correction.

That the errors are larger on the east side is maybe not that strange, since here there is no
correction for “Collimation” and “Mount Angle” and the mount was synched on the west side.
We also note that the errors on the west side (yellow) are “well behaved” in the sense that the
change in error seem to be smooth as one goes from the meridian to the west and from south
to north.

However, on the east side, things look a little different. It seems as if the red dots are divided
into two groups and that the direction of the error changes abruptly between the two groups.

Also there is one point that has an error vector pointing the other direction. This is illustrated in
Figure 5.
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Figure 5: The error vectors on the east side are divided into two groups with different direction of the error and
there is one point with error vector pointing in the opposite direction.

By simply placing the grid image (from Sequence) on top of the Star Distribution image (from
Autoslew) on top of each other and setting the transparency to 40-50% we obtain (Figure 6).
From this we can see which point in the Star Distribution window corresponds to which point in
the grid.

We note that the “lonely” point (with a completely different error vector) does not correspond
to a grid point. Thus my conclusion is that this point is the Pole and the associated error vector
is the PA error in RA and DEC. We know this uncorrected error (Figure 2) to be 2.94 and 9.77 for
RA and DEC respectively. In the corrected Star Distributed window (Figure 2) we note that this
point has a zero error vector, which is consistent with this being the pole (which should have
very small error when the pointing model is applied).

We also note that the meridian is included in the west side.
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Figure 6: Star Distribution window and grid on top of each other

Since | was away during the creation of the pointing file, | do not know the order of the points,
however using Sequence simulated play of current grid I find that the points where slewed to in
the order indicated in (Figure 7).

One possibility for the two groups on the east side could be that something shifted between
the two groups. Like a loose filter changing position after group 1 was measured, but not for
group 1. However as can he seen from the order of points (Figure 7) the two groups are mixed
in time. This rule out the possibility that the two east groups were measured at different times
(group 1 first and then group 2).

Something can still flex/be loose but then shifts the same as soon as a certain RA is passed.
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Figure 7: the order of the points (first 15 only). The continuation is along RA one DEC at the time. Then it returns
the other way back so there are two measurements for each point.

If we look into the Point Errors in the Pointing Parameter window before correction (Figure 8)
and look at the red dots before corrections, we see one group that it is close to each other and
one group that is more distributed.
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Group 1

Group 2

Figure 8: Point error in the Pointing Parameter window with corrections (left) and before corrections
(right) If we remove the red group that seems to be bad what do we get then?
Below (Figure 9) we see the corrected error (RMS DE and RA error after fit) improved for both
RA and DEC compared to the case where the “bad” red group was included (Figure 2). Using
only the “good” points the errors are down to 18 arcsec for RA and 3 arcsec for DEC, which is

excellent.
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Figure 9: RMS errors before and after corrections using only "good" points

From the Star Distribution window (Figure 10) we now see that it is the east side that exhibits

the largest

“

after-correction” errors.
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Figure 10: Star Distribution window after correction using only "good" points
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More over if we compare the “Paint Errors” part of the Advanced Pointing parameter window
(Figure 11) we note a few things.

1. The “bad” points correspond to the group of red points that is spread out (Figure 11a
and b).

2. Using only the "good'} points makes the corrected error on the west side be more spread
out than on the east side.
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Figure 11: From left to right we see the (a) error distribution for the uncorrected using all points, (b) the
uncorrected using "good" points, (c) corrected using all points and, (d) corrected using "good" points.

Conclusions :
It seems that something happened every time the mount/OTA slew past a certain RA/Az,
causing a slight shift in the image.
The errors of the “bad” points seem to be more distributed (spread) than the rest of the errors,
so whatever happens when the RA/Az is passed is not exactly reproducible.
After checking for loose things in the set-up | found that some filters where loose in there filter
cells, including the Luminance filter which was used for this pointing file. Could this be the
cause?
Next night out
1. Trysome unguided images using a pointing model based on all points, especially close
to the “bad” points.
2. Try some unguided images using a pointing model based on only the “good” points.
3. Make a new pointing model and “babysit” the set-up to see if anything strange happens
to the east.
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Tejat
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Wasat

Hydrobius
Algenubi

Algenubi(1)

RA DEC uTC

146:49.4

41:403 !
46:49.4 41:40.3

16:30-17:00

17:001730
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Vinderniatrix(1)
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Muphrid (1)
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j 11:48:58 |

N .. TR S .

17:30-18:00 :

46:49.0 , 41:40.3 2.95

18:00-18:30 l

18:30-19:00

2.55

{2501 LV /| 25877

| 15011 <

S NV — e

2547.7 |

G SRNNNR

2.1

21
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=
Zosma(l)
Denebola

14:35:01

14:35:01

19:00-19:30

11:48:58 19:30-20:00

03.01.9 | 10:52:03 | 20:00-20:30
" 03019+ 10:52:03 | 20:30-21:00 | 2.85

55:30.3 18:47.1 21:00-21:30

-

|

054803

18471 ! 21:30-22:00

—_— S

18:47.1

55:30.3 22:00-22:30 2.65

35:25.0 39:28.1 22:30-23:00

35:25.0 39:28.1
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295
P B5

285 {

2.65

2.65

2.2

22

56596 | 09:576 12001230 | 265
26175 | 283743 | 1230300 165
| 22599 | 30126 | 13001330 285
37428 | 23563 | 1330400 o
37428 ' 2300.3 == 1400—1430 1.97
20089 | 58579 | 14:30-1500 T
17267 | OT538 | 15001530 35
17267 | 07538 | 15300600 | . 35
| 56180 1| 52457 | 16001630 \\ 5z
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3 C_Alhena ‘ 37427 F 16:23:56 ' 1.9 [ 13:00 | 20:00 T Alhena :
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12 L_Muphr'ld—w; 13:54:41 18:23:48 ! 2.65 : 20:00 [ 3:00 i Muphrid ,
13 M_lzar | 14:0439 | 04275 } 254 2to0 |40 [ ar |
14 N Aphekka j’ 34414 f 42:52.1 : 22 : 22:00 .: 5:00 | Alphecca :
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3 SAC116569
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Altitudes, Thai National Observatory O8.4853E 18.5725N, 2457 m above seqa level
ST > gua™ A BRI g™ 1chad™ ™ 2% 1R saPa™ 1shes
Sset  Twil Twil S.rise
ur—> 1 12 2" 23
Moon (dashed)  90°[ T T: List of abjects:
Coardnates: A 1 Dbjest E"37™ +16%2F
e g™ L1450 i 2 object 3:;55'; + i
Wumination: 91% 80° ':' = i&ﬁ 3“45"‘ :2?;‘?&
Quarter: 2 £ s g 5 Object 10" 8™ +11°50°
s i 2 & Object 11714™ +20°31°
LI 7 Object 11"40™ +14%34°
70°) i % 8 Object 13" 2™ +10°57
Humbars below curves 1y 3 Object 13/587 +18725
]

are Moecn distonce
{in degrees) ot the ! :
mmmo— i &0°| i =
times. :

Altitude

4

:

10°

-

e

14 60 : /10 &o
h: , i 1: 12 ‘s 4 3 E
! i 7 : H Ak

H ¥ H
AlFMOES 560 382 290 238 190 174 155 141 130 102

o> 13
19

= f:-i O:B 1-6 o 17 l.l 19 20 z‘s 2
20 21 22/ 237 24 1 2 ] 4 g
Mean Solor Zone Time, starting night 08 03 2017

Proceased: 2017/03,/07 of 06:47:32 UT. koo Neston Group of Talescopea, Lo Polma.

@bl ........‘..-!‘_

JUV 91 pTwLaRsduvIin AL RA DE Tisey o Juit 7 iunas

2560

1\ P N210 Object 14744™ +27° &
B 811 Object 15"34™ +2€°41°
{212 Object 16"30™ +21%28
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0643 | 057 | 1830 263 | ooz | o3 | zzo8| 279 | osas 1B38] 26 w3 | on . .
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0640 | 096 | 1831 | 266 | 1244 | 010 | 008 | 289 | 0614 063 | 1839 | 27 | 1428 | 015 | 0244 | 286
0639 | 095 | 1832 | 265 | 1341 | o0 | o207 | 290 fo0&13] 083 | 1839 | 278 | 1523 | o079 | 0330 283
o538 | 095 | 1832 265 | 1239 ]| om1 | o303 | 290 Josiz| os2 | 18e0 | 278 | 1617 | o83 | caua| 279
0537 | 096 | 1832 | 266 | 1537 | 073 | 0356 | 288 | os12 | 082 | 1840 | 278 | 1709 | 087 | 0455 275
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0627 | o089 | 1835) 271 o151 | 110 | 1320 | 2%0 | os02 ) o077 | 1843 | 283 | ozes| 02 | 1242| 260
o526 | 089 | 1836 272 § 0239 | 108 | 14a2| 252 | o502 | 076 | 1804 | 284 § 0332 | 098 | 1539 | 264
0625 | o088 | 1836 | 272 | 0326 | 107 | 1506 ] 25¢ | osor | ovs | 18] 284 Joai7| 093 | 1637 269
0624 088 | 1836 | 272 J o412 | 104 | 1601 258 f0600| O76 | 1Baa | 284 | 0502 ) 088 | 1737 | 275
0625 | 087 | 1836 | 275 | 0457 | 100 | 1658 | 262 | 0600 | O75 | 1848 | 285 | 0549 | 083 | 1638 | 280
06:23] 087 | 1837 | 273 § o542 085 | 1756 267 Josse| o075 | 184a5| 285 | 0639 | ovs | 1942 284
0622 | 087 | 1837 | 274 | o628 | os0 | agss| 272 fossa| ors | 1865 | 285 | ov3z | o7a | 2047 | 288
0521 f 086 | 1837 | 27¢ § or1a | 085 | 1955] 277 fossa| ova | igas | 286 [ 0828 ) o71 | 2150 290
o520 o86 | 1837 | 275 Joso2} oeo | 2057 | 282 Jossr| oma | 18as | 286 | o927 | om0 | 2252 | %0
0619 ) 085 | 1838 | 275 | o852 | o7s | 2159 | 286




Date
3

a

10
11
12

13

14

15
16
17
18
20
21
22
23
24
25
26
27
29
30

Temperature
y = 0.0547x + 0.3766
y = 0.0022x + 0.6369
y = 0.0093x + 0.841
y = 0.0234x + 0.6795
y =01334x-1.174
y = 0.1246x - 11581
y = -0.5348x + 9.0023

y'=409567x + 15.021

y = -0.0141x +0.8102

y'= 0.2863x - 23035

y = 0.1007x - 0.512

y = 0.0422x + 0.0476
y £ +0.0199% + 0.8531
= 01603 17428
y= 0.1818x - 2.0868
y =0.0597% + 1871
y = 03903 - 21854

y = 0.0663x +.0.0212
y= 0.184?3(—. 1.9717
y = 0.0516x + 0.2654
y = 0.0971x - 0.6601
y = 0.5565x% - 8.1401
y =-0.1098x + 2.2623

y = 0.0813x - 0.3835

ANANUIN 3

R? = 0.0168
R? = 0.0883
R? = 0.0015
R? = 0.0038
Rz = 0.6566
Rz = 0.0734
R =0.1272
R? = 03243
R? = 0.0038
Rz =10.1914

R? = 0.044

R? =0.0015

R? = 0.0063
RE= O.d495
R? = 0.0802
Rz = 0.0009
R?'= 0.7559

R? = 0.0362
| Rz = 0.1542
R? = 0.0105
R? = 0.203
R?z = 0.0921
Rz = 0.2581

Rz2=01181

Humidity
y =-0.0061x + 1.5331
y = -0.0608x + 1.6754
y = 0.0026x + 0.8516
y = -0.0013x + 1.0937
y.= 0:0032x + 0.6823
y = -0.0115%+ 1.5229
y =00856x - 6.0608
y = 0.0948x - 6.92
y = 0.0019x + 0.447

y=00525% - 3.1124

y =40.0153x +.2.0517

y.= 0.0018x + 0.634
y'=0.0005x +0.5182
y = 4)_{)005)( + 00517
y = -0.0008x + 0:6374
y = -0.0321x+ 3.8117
Y. =/0:0139x - 0.5537
¥'= 0.0537%-2.2843
v =>—0‘0135x <5 2.0254
y= 0.0055)( + 05156
y : -0.0031x + 1.2576
y = -0.0089x + 1.4735
y = -0.0098x + 1.6686
y = -0.0014x + 0.6709

y = -0.0094x + 1.5348

AUNTISNITAIANITANAUIFIN19ASIANENS

‘4 1 at = o = = o L
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R? = 0.0051
R? = 0.1555
Rz = 0.01
R? = 0.0031
R? = 0.0029
R? = 0.1972
R? = 0.2564
R? = 0.4994
R? = 0.0039
R? =10.5599
R? = 0.0226
R” =>0_.0076
é‘ = 0.0009
R? = 0.0002
R? = 0.0005
R? = 0.0515
R? = 0.1904
R? = 0.368
R? = 0.041
R? = 0.0037
R? = 0.0119
R? = 0.151
R? = 0.002
R? = 0.0026

R?2 = 0.1156
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1. Motor \desia Balance telescope Tune moter PID

® P Avgain duvey | iu D
® D iusn liEle | dAnnnifiu

g ot 1 v 1] 1 123 1
e | Juiunaidi Plaiidnlnd 0 wwinlvs lsednuneng

2. faTheSky6 laila

/ Auiz
‘&Y Could rot commect i controller

Please check connections and poser !
There was & problem dunang init of the mcter drver
De you svant te revies roetor diver seitings 7

Press Cancel.

Open your Windows Device Manager:

% Device Manager = - (m}
a1 % S S /N/N When you connect your mount to a usb
ﬁﬁﬁg.ﬂﬂlp' B X e port of your computer, it will be
R x FITeT) N | A N displayed as ,Profific USB-to-Serial Comm
» & Sudeinputs md cutputs (COWDXX)“.
+ 35 Batteries
‘:_ Bicmeinc devces
\t=
k » B Computer AN
— Oek Remember the displayed comport
5 H Display adapters number. (27 in this case).

£

= D¥D/CD-ROM drives
A Humen Interface Devices
“m IDE ATAST2P contreilers
s Imaging dedces
=2 Keyboards
I3 Memcry technclogy deices
{@ Mice and cther printing devices
I Meniters
P Pletwork adapters
L' Other dedices

B Uninoan desice
P Portx oM &1PT)
= Print queues
[ Preceszcrs

5 [} Secudity devices

\Wae Com port TuNote pad %38 update scope
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Open the following directory:

¥ Compter v Local DRk (C) » ProgramDti v ASA ' Actosdew V)
e e

| HOpmir P Mewfolde ; S :
s Harne Oate modifed Type Soe

{ Favortes i
 Desitep £ | . Zutcrlenlogs 111084 1252 Filie fckber
8 Downicads i CBenclogs 10.11. 2084 11:52 Flefclder
% Pecent Places | 1 Configuration stz
) SQE Fle
2 i . f =

T — e B

|[servos - charge in INI]
warn on'le on major Errors=True
[ Time {ws) frequency the controller checks for errors=1000
{Baudrate {default is 115200)=115200
fcoq)ort‘:iz - =
; eg;fﬂme Tor uss FIDI communication (default is 1)=5
er Size far use FTOT commuricarion (default is 10)=10
i (:rrent Liwic -7
JCwrrent peak wimic (al=12
|current peak Time (s)=2

| [Coneraller Error Setrings)
errar Threshold for phase Corremt {a)-13
|If voltage > 48V then Ignore=True
|1f volrage > 48v then Reporu=False
| If voltage > 4B thm shut dnn Comtraller=-£alse
.tg vo';tage < i%: Igrare=True
If valc < then Repart-Fal
if Vokgg < 12v then shut.dosn cmtro‘l'ler-t-‘a'lse
|| Tenperature Threshold for cmrol‘ler-

Look for the line “Comport” and replace the cument value with the compart number shown by your device
manager.

Save the file and close it. At the next start of Autoslew communication batween Auteslew and your mount
should work.
Attentjon: Do not edit any of the other values in the “Cl-Servos.ini”+File. This could lead to malfunctions of

your mount.

Tip: Always use the same USB port to connect your mount to your computer. This ensures that the com-port
number does not change.

¥ o 1 A’
3. Home Bafhitainegy

® Set parkl W@aliHome point mLae

S y A%
® Jmutuneu Home Find =2 set parkl = wyunasslzenith = I

- @\ - Mount QSet current Pierside = East

® Alignment naealiingd point Amwnegnanndemnnlaglisein

pointing model AplUANGoIIpoInt ATIRNTILEEY
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4. Pier suiuluhiiumaunies
vy ¥ o a o v &
e i mtnuniadufigiulgelu
: . v &
® gial Pier lvigetu
e point amlaelildnrumile Star diff Polar alignment vi3e viyjundedluianfy
' v Aa . Y
A1 RA DE Tagldadifien DE 1u 0 (Mintka iiudauiens i) on motor track
vy w a = o v ' v
anaidly wdgiimadeulunalvu Tavewedusugulinmegnsanaindes
win Yhaundttrackawiamegnarnaadlivdulubmdstednlyla
5. lwen sy

e #in uBs Blulan wanzuewesimdsuiudedilnbsmanaiiad
6. ACP Delay

e asna@euemuddnlazeuiireuinnes
® yANUAUTUSTEINIIDelay uamanalums A1 (4 min delay 1 min)
7. ACP lsiRun suna it
e Witua1n Normal tfu Day/Night
8. msdalaufirmulsidiu 87% @enmesBumuu) vieammgiiiuDew point sefulsi
fi1 22 tanduseddndesesinuegiundesnaantaan

9. maeloniiny RA DE fnasnundes
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