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Iranian National Observatory s S

Habib Khosroshahi
M.Bidar, H.Jenab, R.Ravanmehr, M.Mohajer, S.Saeidifar, F.Ghaderi, A.Jafarzadeh, R.Shomali, A.Javadi, H.Shalchian, Shokatpour, Behnam, A.Mirhaj,

Z.Azizi, M.Rostamian, R.Sadeghi, A.Gholami, S.Fatemi, H.Altafi, E.Saremi, N.Nouri, and many other present and past colleagues




4m telescope race
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The site
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Science with 4m telescopes

Galactic Extra-galactic
Exoplanets Galaxy
Dwarfs to giants
Microlensing morphology, star
formation, metallicity,
Kinematics,
Stars Environment, Dark
Magnetism is WDs mattgr, I_‘SBS _
Pre-MS stars Gravitational lensing
ISM
Metalicity
AGNs & Quasars
Environments and
Solar system hosts
Planetary studies to AGN varibility

surveys



INO operation modes

Regular observing time
Astronomers can apply to this in one of the
following modes by submission of Phase |

(and Phase Il) proposals.

Visiting

The visiting mode will allow training of new
observers.

Service

Mostly dedicated to programs requiring
short exposures over many nights

Large/Survey programs
These will be set up by the INO in
collaboration with the community of
astronomers with international presence.
The surveys will be conducted by students

assigned to these programs.

Guaranteed time

Target of opportunity

INO is likely to adopt a conditional “open sky” policy. A condition that
engages the local community.
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Construction

Approval

tallat

‘ elescope
T

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

2004: Cabinet
approves the
project

2016: Secondary mirror ordered

2016: Road construction

complete
2004

Parliament
allocates
budget code

2017 Science operation begins
at the site

2017: Enclosure and site
construction begins

2017: Enclosure and site
construction begins

2018 Telescope construction
begins

2021 Telescope installed at the site

2020 Dome installed

2020 Telescope assembled




Site properties

Wind Class of 3 year 452, Mauit Sargish

Seeing 25% 50% 75% Median N\ E
Gargash | 0.54” (0.04) | 0.67” (0.04) | 0.89” (0.04) 0.68” (0.04)
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20 !
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Month

Danesh et al 2019
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http://www.ino.org.ir

The telescope

Optics Ritchey-Chrétien
Wavelength 325-2500 nm
M1 diameter 3400/700 mm
M1 f-ratio f/1.5
Telescope f-ratio f/11.36 11m
Mount Alt-Az
Guidedatégﬁ:(;:‘g, 0.2 arcsec
Field of view 8-20 arcmin

Structure weight 90T




Telescope specifications

Mirror Cover

1000 N/m2 load
0-90 deg range

Motor/Gear

AC torque motor
Spur gear
3 /s altitude speed
3 °/s azimuth speed
<10” RMS blind point
<3” RMS model point

- <56” RMS tracking 10min |
<0.2” RMS auto-guiding

HSB

80T load
40u oil film thickness
4 pads
5u flatness (30cm)
100 u flatness (total)
Self-aligned
>1e+9 N.m-2 stiffness

Hexapod

1 p relative accuracy

- <0.2 y/0.2” resolution

110 kg payload
6 mm /10’ Stroke
5.2 kg.m2 Moment of
Inertia

Adapter

- 100° sq. technical field

Auto-guider unit
WFS unit
ADC unit

Instruments
1500 kg on-axis
20’ FOV
3 x120 kg side
8 FOV
Direct imager
low R spectrograph

" Multi-obj spectrograph




Manufacturing




User interface

Observation Application

Name: Admin
Moonrise 122923 Sunise  05:40:37
Sumame:  Admin

System Role: Administrator Moonset 005113 T

User Num: Moon Fraction 05776

Observation Configuration  Obs

GetImage

Telescope Operation Application

Ste Monitoring Application

Date 1/4/2020 W¥ind tpoed

Local Time ~ 11:04AM 4515m)s

Universal Time 734 AM

JuiianDate 2458852 8156687

»  EEITTTE

030 8 |134

10:54AM

0
10:44AM 10:46 AM 10:48AM 1050AM 10:52AM 10:54AM

Alam/W aming Application

Dew Point Alam Too Hot Waring

Monitoring | Control

Rain Alarm Too Cold Waming

User Info Enclosure Control System
Usemame: O Cose Al O Automatic O Manual e
Sl Enclosure System | — | [ Roady
Proposal Number: B Wind Alam
Shutter | 0% ‘ Open
INOCS Setup
Automatic Setup Outside Temp: 00,00
TCSS Subsystem | oM Status 0% Ready Louver 1 [l 11 | labelts
EE ‘ | 0 20 40 60 80 100
Alt/Az Subsystem | ON Status: 0% Ready Louver 2 T jabel16
CB ‘ | 0 20 40 60 80 100
&
Mimor Cover Subsystem ON Status: ‘ 0% Ready Louver 3 S label32
Dﬂ | 0 20 40 60 &0 100 /
Balancing Subsystem | oN Status: | 0% | | Reacy Louver 4 [0 | | | | label30
0 20 40 60 80 100
HSB Subsystem | on Status: | 0% | | Reacy Louver 5 )| || | l=bei3s
0 20 40 60 80 100
Primary Mimor Subsystem || gy Status: | 0% | | Reacy Louver 6 ) | lebet3s
0 20 40 60 80 100
Secondary Mimor Subsystem [ oy Status: | 0% | | Reacy Louver 7 labeld1 \
T 100
0 20 40 60 80 100 v
Adapter Subsystem Status 0% Ready Louver 8 labeld0
@j ‘ | T 100
0 20 40 60 80 100
Interiock Subsystem [y Status: | 0% | | Ready 2oy
Air Conditicning
MoonFise 20| Moon Phase (%)
Oof O Atomate () Manual Temp Setpoint (C) (15 (2] | Set Womse [ | GeodlrSepasten(]

el ]
L]

Humidity

Sunrise

Sunset
Moonrise
‘Moonset

‘Moon Phase -

Date

Julian Date

urc

1/4/2020
2458852.80968752
7:25 AM

Siderial Time -

W054AM

Logs

Log ID [DateTime Description Subsystem
5214|23:18 [09-19-2017] |Guid star is in range.  |Observing Engine
1685|23:20 [09-19-2017] | Pointing started. Observing Engine

5687

23:21[09-19-2017]

Alt repositioning

Alt sys.

4475

23:21[09-19-2017]

Azimuth repositioning

Az sys.

4457(23:22 [09-19-2017] [ Tracking started. Observing Engine
9674|23:22 [09-19-2017] |Autoguider is on. Observing Engine
1275|23:22 [09-19-2017] |10 sec exposure. Observing Engine
2500(23:23 [09-19-2017] [Seeing updated. BMS
3675|23:23[09-19-2017] [M1 checked. Alarm Manager
3698|23:24 [09-19-2017] [ Top Unit check. Alarm Manager

5273

23:24 [09-19-2017]

Top unit error detected.

Top Unit sys.

5230

23:26 [09-19-2017]

Oil pressure checked

Alarm Manager

1744

23:27 [09-19-2017]

Oil pressure warrning

HSB

Alarm ID |DateTime Description Subsystem |Severity
1547|23:18 [09-19-2017] |High temprature |Top unit High
1784/00:05 [09-19-2017] |Low oil pressure |HSB Low




Software development

MW: RabbitMQ
Languages: C#/Python

‘ o

High/Low-Level Middleware MW: KzborMU/LabbitvQ

- MW: TCP/IF
Languages: LabVIEW

- 0S: VxWorks




Factory Assembly Test




Primary mirror

Material: ZERODUR®
Glass Weight: ~4000 kg
Diameter: 3401 mm
Thickness: 180 mm =10 mm
Central hole: 700 £ 1 mm
Surface roughness: <2 nm RMS

Spot diagram Centroid displacement



Gargash 2010
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Developing the site
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May 2020

May 2021

including
telescope
site assembly

Winter closer
Nov 2020-April 2021
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Instrumentation plan

Phase I:
Commissioning Camera

Phase ll:

Imaging camera (FoV 4 arcmin)
Medium/Low resolution Slit Spectrograph

Phase lll:

Wide field Imaging camera (FoV 20 arcmin)
Multi-object / IFU spectrograph

Imaging Insiruments on4m
Telesenpes — 2012+ optimal suite

{ MEGACAM A
Sy - [ WFCAM |
[ TAICA ,
WIRCAM
20 4
INO WFHRC N 11 €1 ' -
' I ACAM |

FOV

DO ORES

I U I I Ll 1 I I T
N -

Opticon/ETSRC report  '* 04 05 06 07 es 0a
Wavelength (micronsg)



Lens Array

Ultra-deep imaging of M33: exploring its stellar halo with
broadband imaging for the firat time (v, 1210

300682021 © 1204-12:17 Y Conributed tak

% 5120 ; The Renalssancs of the Law Surlace Egness

Zahra hadat', Mohemmed Akhlach®, Ignaco Trujilo®, Hamed ARetr. Haul Infente-Ssinz", Habib
Khoseshahi®, Elhar Saremi’, A ireza Welacnezhad®™, Surena Fatemi®, Mchammad Al | ladoad®

" Schodd Cf Asionomy, Insilale For Pessere In Furdsimenal Sciemces [IPM), Poo. Bos 1853838612
lrelule de Aznodisics de Carsrias of Vi Lacteg o, Cs8200 - Le _aguna

Y Irarian Nalizesl Dbaansstcny. Insthia far Rasasrch In Fundsmants Scanoas (IPM)

Virstrute at Astrencmy, Uvwersty of Cambrdge

* Depatens of phyacs, Yand Uahersty

Whe pressenl e Diesl allempl ol @xekiong e slelliae balo ol M3 wang olieedenp boosed-teand nraging.
Deap Imagss uelng the ster counting technizue by the PARAS survay revesle that M33 ke undergolg &
tidal interacticn with t5 massive neighoor M31. Due 7o this Intsracton, The stellar ha/c o1 M33 Iz curnsntiy
experiencirg a idal dierupaon, These lealures are ony visble al exiremay low saface beightness levels
(.8, =30 maqgarceac 2. For thia resaon, M33 13 & pertec! test-bad tor compsrng ulra-gsep troachand
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The oulcone ol lhis expariment ie Iharolare, koy lor inepreting the low surface brighnass infanmalion
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beckground estimation before croabng the final stack.
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