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The Observatory

mmmmm

Used for third-year projects

Available for use by
PhysSoc members

Located on Physics roof
Access via door on C floor

Astronomical scope in
larger dome



The Observatory

e Telescope

e 11-inch reflector
e Schmidt-Cassegrain

e (Celestron EDGE-HD




The Observatory

e Mount

e Equatorial

e Computerised

e (Celestron CGX




The Observatory

e Camera
e Specialised CCD

e One-shot colour

o Starlight Xpress SXV-25C

e Eyepieces

e Variety of options




Purpose of this briefing

University of Nottingham - School of Physics and Astronomy - 3.5 metre Observatory

Telescope User Instructions

. Safet This document contains important information about using the astronomical observatory on the
roof of the Physics Building. To use the observatory, you must have attended a safety briefing. By
signing the briefing register you agree to abide by the safety rules and instructions in this document.
Failure to do so will result in your access to the observatory being withdrawn.

Safety Rules
.
. YO u r OW n O't h erS e u I m e n't « Only individuals who have attended a safety briefing (and signed the register) are allowed to
y y op e the telescope and access the observatory outside normal working hours. Others may
only visit the observatory out of hours with the permission of the observatory director or

other member of academic staff. In such cases, guests must be informed of these safety
rules and remain under the supervision of an experienced observatory user.

The observatory is a hazardous place, especially at night. To minimize risks to yourself and
others you must:

L ] n | ]

. By S I g n I n g th e reg I Ste r yo u o Never work in the observatory alone - if you have an accident, there will be no-one
to get help. Always work in pairs or small groups.
Carry a mobile phone with you - put the numbers below in your contacts.

t b 1 d b th | = In an emergency, call 0115 951 8888 (the campus equivalent to 999).
ag ree O a I e y ese ru eS = In less urgent cases, security may be contacted on 0115 951 13013.

Wear suitable warm clothing.
Be careful moving around in the dome. There are plenty of cables and objects to
trip over, which is especially easy to do in the dark.
Take care when entering the observatory; there is a step and reduced door height.
Carry a torch and use it when necessary.

Don't get locked out on the roof! Make sure you take the roof door key with you.

Set the sign on the door to show that you are working in the dome. This is
important for fire safety.

Do not go onto the roof beyond the railed area and the path to the railed area.
. U sag e Be careful when climbing the steps to the raised area of the roof.
If you see an intruder in the building DO NOT confront them - contact security.
Comply with School rules for out-of-hours access to the building.
« The telescope, its mount and associated equipment are expensive and delicate. In order to
protect them from damage and ensure continued access for all, you must:
" u " o Be aware whenever the telescope is moving to a new target. Ensure it does not
. B rl ef Ove rVI eW Of O bse rVI n g collide with anything (including its own mount) or snag any cables. Pressing any
arrow key on the handset will immediately stop the telescope.
Try to keep dust and damp off the telescope. Open the dome before you take the
covers off the lenses, and put them back on before you close the dome. Leave the

Wit h O u r eq u i p m e nt telescope covered up when the dome is closed (in case of leaks).

Do not open the dome in poor weather (wet or excessively windy) - close the dome
if conditions deteriorate.

Do not |leave the dome open unattended if there is a risk of rain.

Take care of the roof door and dome keys. Return them to the key safe when you
have finished observing.

L] | ]
. H a n d S— O n I ntrOd u Ct I O n S O n Fill in the observatory log with times, names of all attendees, a ote objects
observed and any problems encountered.
Never point the telescope anywhere near the sun. Doing so will damage the telescope in a
L] L] n " A " "
fraction of a second, and could cause irreversible damage to your eyesight.
S u I a ( , n I g S I n W( ,e S = Make sure the building is locked and the alarm is set when leaving out of normal hours.

You should also read and understand the School Emergency Procedures. These are
distributed at briefings and displayed inside the observatory.




Purpose of this briefing

University of Nottingham - School of Physics and Astronomy - 3.5 metre Observatory

Telescope User Instructions

This document contains important information about using the astronomical observatory on the
roof of the Physics Building. To use the observatory, you must have attended a safety briefing. By
signing the briefing register you agree to abide by the safety rules and instructions in this document.
Failure to do so will result in your access to the observatory being withdrawn.

Lots of information

« Only individuals who have attended a safety briefing (and signed the register) are allowed to
op e the telescope and access the observatory outside normal working hours. Others may
only visit the observatory out of hours with the permission of the observatory director or
other member of academic staff. In such cases, guests must be informed of these safety
rules and remain under the supervision of an experienced observatory user.

The observatory is a hazardous place, especially at night. To minimize risks to yourself and
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Most in instructions
o Never work in the observatory alone - if you have an accident, there will be no-one

to get help. Always work in pairs or small groups.
. Carry a mobile phone with you - put the numbers below in your contacts.
d OC u I I I e nt al SO O n | I n e = In an emergency, call 0115 951 8888 (the campus equivalent to 999).
= In less urgent cases, security may be contacted on 0115 951 13013.
Wear suitable warm clothing.

Be careful moving around in the dome. There are plenty of cables and objects to
trip over, which is especially easy to do in the dark.

Take care when entering the observatory; there is a step and reduced door height.
. . . Carry a torch and use it when necessary.
Th ese S | I d eS WI | I O O n | I n e Don't get locked out on the roof! Make sure you take the roof door key with you.
g Set the sign on the door to show that you are working in the dome. This is
important for fire safety.
Do not go onto the roof beyond the railed area and the path to the railed area.
Be careful when climbing the steps to the raised area of the roof.
If you see an intruder in the building DO NOT confront them - contact security.
Comply with School rules for out-of-hours access to the building.
u u u u u « The telescope, its mount and associated equipment are expensive and delicate. In order to
B rl efl n V I d eo WI I | O O n | I n e protect them from damage and ensure continued access for all, you must:
o Be aware whenever the telescope is moving to a new target. Ensure it does not

collide with anything (including its own mount) or snag any cables. Pressing any
arrow key on the handset will immediately stop the telescope.

Try to keep dust and damp off the telescope. Open the dome before you take the
covers off the lenses, and put them back on before you close the dome. Leave the
telescope covered up when the dome is closed (in case of leaks).

Do not open the dome in poor weather (wet or excessively windy) - close the dome

http://www.nottingham.ac.uk/ e et .

Take care of the roof door and dome keys. Return them to the key safe when you
have finished observing.

aSt ro n O l I l /O bse rV ato r h Fill in the observatory log with times, names of all attendees, a ote objects
u observed and any problems encountered.
Never point the telescope anywhere near the sun. Doing so will damage the telescope in a
fraction of a second, and could cause irreversible damage to your eyesight.

Make sure the building is locked and the alarm is set when leaving out of normal hours.

You should also read and understand the School Emergency Procedures. These are
distributed at briefings and displayed inside the observatory.




Safety rules

* Only individuals who have attended a safety briefing (and
signed the register) are:

* allowed to operate the telescope, and
* access the observatory outside normal working hours.

* QOthers may only visit the observatory out of hours with the
permission of the observatory director or other member of
academic staff.

* In such cases, guests must be informed of these safety
rules and remain under the supervision of an experienced
observatory user.



Safety rules

* Never work in the observatory alone
e |f you have an accident, there will be no-one to get help
e Always work in pairs or small groups

e Carry a mobile phone with you
* Put these numbers in your contacts:
e Emergency (999) on campus: 0115 951 8888
e Campus security: 0115951 13013



Safety rules

e Set the sign on the door to show that you are working in
the dome

* This is important for fire safety

OBSERVATORY

* Don't get locked out on the roof!
 Make sure you take the roof door key with you



Alarm panel

Top lock

Key box

Emergency
telephone

‘Observatory in
use’ sign

Bottom lock




SEVEIWAEE

Do not go onto the roof * Be careful when climbing
beyond the railed area and the steps to the raised
the path to the railed area area of the roof




Safety rules

* Take care when entering the observatory; there is a step
and reduced door height

e Be careful moving around in the dome

e There are plenty of cables and objects to trip over,
which is especially easy to do in the dark

e Carry a torch and use it when necessary

e \Wear suitable warm clothing

e |tis cold sitting still on a roof, at night, in winter!



Safety rules

e |f you see an intruder in the building (or on the roof):
e DO NOT confront them
e contact security

* Follow School rules for out-of-hours access to building

 Make sure the building is locked and the alarm is set
when leaving out of normal hours

e More later...



Safety rules

The telescope, its mount and associated equipment are
expensive and delicate.

In order to protect them from damage and ensure
continued access for all, you must:

 Be aware whenever the telescope is moving to a new target

* Ensure it does not collide with anything (including its
own mount) or snag any cables

* Try to keep dust and damp off the telescope
* Follow the start-up and shut-down procedures



Safety rules

The telescope, its mount and associated equipment are
expensive and delicate.

In order to protect them from damage and ensure
continued access for all, you must:

e Do not open the dome in poor weather (wet or
excessively windy)

e Close the dome if conditions deteriorate

* Do not leave the dome open unattended if there is a
risk of rain



Safety rules

The telescope, its mount and associated equipment are
expensive and delicate.

In order to protect them from damage and ensure
continued access for all, you must:

e Take care of the roof door and dome keys

e Return them to the key safe when you have finished
observing

* Fill in the observatory log:

e times, names of all attendees, objects observed and
any problems encountered



Observatory access

e Keys kept in safe by the roof door
e blue fob for dome and top lock on roof door
e green fob for bottom lock on roof door

e Key safe code: XXX « make a note of this and keep it secret

e Building access out of hours
e Key-card entry via main doors
e Door to roof is alarmed

e Deactivate and re-activate alarm
e before exit and after entry

o Alarm code: XXXXXXX « make a note of this and keep it secret



Alarm panel

Top lock

Key box

Emergency
telephone

‘Observatory in
use’ sign

Bottom lock




Register

By signing the briefing register you agree to abide by
the safety rules and instructions

e Failure to do so will result in your access to the
observatory being withdrawn

Include your university ID number
e S0 we can enable your card to access building

Include your university username: ppy..., etc.
e S0 we can add you to the mailing list

Please write clearly!



Starting observing

University of Nottingham - School of Physics and Astronomy - 3.5 metre Observatory

Telescope User Instructions

This document contains important information about using the astronomical observatory on the
roof of the Physics Building. To use the observatory, you must have attended a safety briefing. By
signing the briefing register you agree to abide by the safety rules and instructions in this document.
Failure to do so will result in your access to the observatory being withdrawn.

Safety Rules

« Only individuals who have attended a safety briefing (and signed the register) are allowed to
operate the telescope and access the observatory outside normal working hours. Others may
only visit the observatory out of hours with the permission of the observatory director or
other member of academic staff. In such cases, guests must be informed of these safety
rules and remain under the supervision of an experienced observatory user.

The observatory is a hazardous place, especially at night. To minimize risks to yourself and
others you must:

o Never work in the observatory alone - if you have an accident, there will be no-one
to get help. Always work in pairs or small groups.
Carry a mobile phone with you - put the numbers below in your contacts.
= In an emergency, call 0115 951 8888 (the campus equivalent to 999).
= In less urgent cases, security may be contacted on 0115 951 13013.
Wear suitable warm clothing.

Be careful moving around in the dome. There are plenty of cables and objects to
trip over, which is especially easy to do in the dark.

Take care when entering the observatory; there is a step and reduced door height.
Carry a torch and use it when necessary.
Don't get locked out on the roof! Make sure you take the roof door key with you.

Set the sign on the door to show that you are working in the dome. This is
important for fire safety.

Do not go onto the roof beyond the railed area and the path to the railed area.
Be careful when climbing the steps to the raised area of the roof.
If you see an intruder in the building DO NOT confront them - contact security.

o Comply with School rules for out-of-hours access to the building.

« The telescope, its mount and associated equipment are expensive and delicate. In order to
protect them from damage and ensure continued access for all, you must:

o Be aware whenever the telescope is moving to a new target. Ensure it does not
collide with anything (including its own mount) or snag any cables. Pressing any
arrow key on the handset will immediately stop the telescope.

Try to keep dust and damp off the telescope. Open the dome before you take the
covers off the lenses, and put them back on before you close the dome. Leave the
telescope covered up when the dome is closed (in case of leaks).
Do not open the dome in poor weather (wet or excessively windy) - close the dome
if conditions deteriorate.
Do not leave the dome open unattended if there is a risk of rain.
Take care of the roof door and dome keys. Return them to the key safe when you
have finished observing.
Fill in the observatory log with times, names of all attendees, and note objects
observed and any problems encountered.
Never point the telescope anywhere near the sun. Doing so will damage the telescope in a
fraction of a second, and could cause irreversible damage to your eyesight.
Make sure the building is locked and the alarm is set when leaving out of normal hours.
You should also read and understand the School Emergency Procedures. These are
distributed at briefings and displayed inside the observatory.

Telescope Startup Instructions

Items in italics may not be required for casual users

Ensure all the power sockets are turned on
o There are two on the wall and two on the telescope pillar

Turn on the computer screens
If it is not already running, turn on the computer

Switch on the dome-rotation unit
o if in use, otherwise you will need to turn the dome by hand

Open the upper dome slit
o leave the handle pointing up to avoid it hitting the dome-rotation unit

Open the lower section of the dome

Take the cover off the telescope

Remove the dust caps from the telescope and finderscope

Ensure the eyepiece or camera is mounted on the telescope
o as required - store unused equipment carefully

Turn on the telescope mount drive

Check the telescope mount handset
o either (1) ‘wake up’ the telescope from ‘hibernation’ or (2) select ‘Last Alignment’
o do not manually confirm or adjust the time- wait for the GPS to provide the time

Start the imaging software: 1) TOPCAT, 2) DS9S, 3) Control

Start image backup: open WinSCP and start the 'synchronize folders’ tool
Take a set of bias images

Take set of sky-flats, if possible

When stars are visible, check pointing alignment by acquiring a star

Check focus on this star and adjust focus if necessary

o remember to loosen the mirror locks first, and tighten them again afterwards
If focus adjusted, take a new set of sky- or dome- flats
If necessary, perform pointing alignment

You are ready to observe!




Using the telescope

Ensure all the power sockets are turned on

e There are two on the wall and two on the telescope
pillar

Turn on the computer screens
If it is not already running, turn on the computer

Switch on the dome-rotation unit

e if in use, otherwise you will need to turn the dome by
hand

Open the upper dome slit

* |eave the handle pointing up to avoid it hitting the
dome-rotation unit

Open the lower section of the dome
Take the cover off the telescope

Remove the dust caps from the telescope and finderscope



Using the telescope

Ensure all the power sockets are turned on
e There are two on the wall and two on the telescope
pillar
Turn on the computer screens

If it is not already running, turn on the computer

Switch on the dome-rotation unit
e if in use, otherwise you will need to turn the dome by
hand
Open the upper dome slit

* |eave the handle pointing up to avoid it hitting the
dome-rotation unit

Open the lower section of the dome
Take the cover off the telescope

Remove the dust caps from the telescope and finderscope



Using the telescope

Ensure all the power sockets are turned on

e There are two on the wall and two on the telescope
pillar

Turn on the computer screens
If it is not already running, turn on the computer 7 .|

Switch on the dome-rotation unit
e if in use, otherwise you will need to turn the dome by |
hand 1 .
Open the upper dome slit ’ i ¥
* leave the handle pointing up to avoid it hitting the -
dome-rotation unit

Open the lower section of the dome

Take the cover off the telescope

Remove the dust caps from the telescope and finderscope



Using the telescope

Ensure all the power sockets are turned on

e There are two on the wall and two on the telescope
pillar

Turn on the computer screens
If it is not already running, turn on the computer

Switch on the dome-rotation unit

e if in use, otherwise you will need to turn the dome by
hand

Open the upper dome slit |

* |eave the handle pointing up to avoid it hitting the
dome-rotation unit e —

Open the lower section of the dome

Take the cover off the telescope

Remove the dust caps from the telescope and finderscope



Using the telescope

* Ensure all the power sockets are turned on

e There are two on the wall and two on the telescope
pillar

* Turn on the computer screens
e [f it is not already running, turn on the computer

* Switch on the dome-rotation unit
e if in use, otherwise you will need to turn the dome by
hand
* Open the upper dome slit
* |eave the handle pointing up to avoid it hitting the
dome-rotation unit

e Open the lower section of the dome

* Take the cover off the telescope

* Remove the dust caps from the telescope and finderscope



Using the telescope

e Ensure the eyepiece or camera is
mounted on the telescope

e only remove/replace camera if you
have done it before under
supervision

* store unused equipment carefully
* Turn on the telescope mount drive

e Check the telescope mount handset

e either (1) ‘wake up’ the telescope
from ‘hibernation’ or (2) select
‘Last Alignment’

* do not manually confirm or adjust

the time — wait for the GPS to
provide the time




Using the telescope

e Ensure the eyepiece or camera is
mounted on the telescope

e only remove/replace camera if you
have done it before under
supervision

* store unused equipment carefully
e Turn on the telescope mount drive

e Check the telescope mount handset

e either (1) ‘wake up’ the telescope
from ‘hibernation’ or (2) select
‘Last Alignment’

* do not manually confirm or adjust

the time — wait for the GPS to
provide the time




Using the telescope

e Ensure the eyepiece or camera is
mounted on the telescope

e only remove/replace camera if you
have done it before under
supervision

* store unused equipment carefully
e Turn on the telescope mount drive

e Check the telescope mount handset

e either (1) ‘wake up’ the telescope
from ‘hibernation’ or (2) select
‘Last Alignment’

* do not manually confirm or adjust

the time — wait for the GPS to
provide the time




Using the telescope

e Ensure the eyepiece or camera is
mounted on the telescope

| @ceLsTRoN P

e only remove/replace camera if you
have done it before under
supervision

QRceLeEsTRON

* store unused equipment carefully
* Turn on the telescope mount drive

e Check the telescope mount handset

e either (1) ‘wake up’ the telescope
from ‘hibernation’ or (2) select
‘Last Alignment’

R

i

* do not manually confirm or adjust

the time — wait for the GPS to
provide the time



Using the telescope

When stars are visible...

Check pointing by acquiring a star

* e.g. using list on handset

e if pointing ok, should be in finderscope,
and ideally in eyepiece / on CCD

Check focus on this star and adjust focus

if necessary

e remember to loosen the mirror locks
first, and tighten them again afterwards

If focus adjusted, and using camera,
ideally take new set of sky- or dome-flats

If necessary, perform pointing alignment
e not usually necessary



Using the telescope

When stars are visible...

Check pointing by acquiring a star

* e.g. using list on handset

e if pointing ok, should be in finderscope,
and ideally in eyepiece / on CCD

Check focus on this star and adjust focus

if necessary

e remember to loosen the mirror locks
first, and tighten them again afterwards

If focus adjusted, and using camera,
ideally take new set of sky- or dome-flats

If necessary, perform pointing alignment

\

e not usually necessary



Using the telescope

When stars are visible...

Check pointing by acquiring a star

* e.g. using list on handset

e if pointing ok, should be in finderscope,
and ideally in eyepiece / on CCD

Check focus on this star and adjust focus

if necessary

e remember to loosen the mirror locks
first, and tighten them again afterwards

If focus adjusted, and using camera,
ideally take new set of sky- or dome-flats

If necessary, perform pointing alignment
e not usually required

Mirror locks

Focus



Using the telescope

* You are ready to acquire your
first target of the night!
* Use the handset

* Lists of named objects
e Sky tour

e (Precise) go to RA & Dec

 QOr use software on the PC

¢ if connection to mount available

=

{



Using the camera

e Start the imaging software: 1) TOPCAT, 2) DS9, 3) Control

aaaaaaaaaaa
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Using the camera

e Start the imaging software: 1) TOPCAT, 2) DS9, 3) Control

File Views Graphics Joins Windows VO Interop Help

= W] & B o

Table List Current Table Properties

Label:
Location:
Name:
Rows:
Columns:
Sort Order:

Row Subset:

Activation Action:

SAMP

. . . (““ [y
4511782 M Messages: Clients: (@) £23%




Using the camera

e Start the imaging software: 1) TOPCAT, 2) DS9, 3) Control

File Edit View Frame Bin Zoom Scale Color Region WCS Analysis Help
File

Object

Value

WCs

Physical

page setup H print ‘ exit ‘




Using the camera

e Start the imaging software: 1) TOPCAT, 2) DS9, 3) Control

[ Tconto =[a] x

€ bias images PC time: 2 33 Tel. time: not available
Telescope: RA: not available Dec: not available

Take dark images Astrometry: None

T t: - "
Take flat images arge 00h00m00s +90d00m00s

‘ Take acquisition image ‘

‘ Take science images ‘

— Log started Mon 02 Oct 2017 20:
‘ Continuous images Storing images in lab_user\Dropbox\control\2017-10-02
2 ttempting to connect to SAMP hub
onnected to SAMP hub
: Attempting to set up DS9
Exp.Time 1000 sec - : Unable to connect to telescope
: Loaded masterbias: _19-04-34_masterbias.fits
: Loaded masterdark: 2017-10-02_19-05-49_masterdark.fits
Num.Exp. 1 4 UT : Loaded masterflat: 2017-10-02_19-29-07_masterflat fits
: Starting camera ASCON ain0.Camera
20:51:14 UT : Connecting...
Delay o 20:51:14 UT : Connected to camera ASCOM.SXMain0.Camera M25C

Reset DS9




Using the camera

e Start the imaging software: 1) TOPCAT, 2) DS9, 3) Control

e If using the camera and want best results:
* Take a set of bias images

* Take set of sky-flats, if possible



Using the camera

e Start image backup

* open WInSCP and start the ‘synchronize folders’ tool

aaaaaaaaaaa

aaaaaaaaaaaaaaaaaaaa
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Using the camera

e Start image backup

* open WInSCP and start the ‘synchronize folders’ tool

L New Session

My documents - =

C:\Users\lab_user\Documents\

Name ’ Size

.

ASCOM

ecu

PHD2

Python Scripts
@] AutoLogon.reg

0B ofd496Bin0of 5

Not connected.

¢ Queue ~ Transfer Settings Default

R AR~
By Login

5 New Site

[ nottsobs@pppzsb2

Manage

Session
File protocol:
SFTP

Host name:

pppzsb2

User name:
nottsobs

‘ Edit

v

5 hidden

52

Port number:
22

{ New ~

Owner




Using the camera

e Start image backup
* open WInSCP and start the ‘synchronize folders’ tool

/;x Dropbox - nottsobs

Local Mark Files Commands Session Options Remote Help

[ &5 E3 Synchronize 22 2% | [ Queue ~ Transfer Settings Default

& nottsobs@pppzsb2 | Y New Session

£2 C: Windows = - . [©), Find Files

= Synchronize
T New ~ - [#]
Directories

C:\Users\lab_user\Dropbox\

Local directory:
Name ize Type C:\Users\ab use hbo nged Rights Owner

22.3

. Parent direj 1/2016 17:33:3 PWXT-XT-X root
& autosave File folder Remoteldrectonyz 0/2016 14:04:08 PWXIWXT-X nottsobs
/home/nottsobs 0/2017 16:42:43

& control File folder PWXIWXT-X nottsobs

& domecam File folder - PWXTWXT-X nottsobs
software File folder DiFSchion/fzwget drectory 43 TWXIWXT-X nottsobs
UoN Observatory Tea... File folder Both @ Remote 0/2017 16:42:43 IWXTWXT-X nottsobs

R clipl.PNG 111KB PNG imagg — 0/2017 21:44:04 rw-rw-r-- nottsobs
R clip2.PNG 46 KB PNG imagg 0/2017 21:49:08 rwW-rw-r-- nottsobs
Rl clip3.PNG 46KB PNGimagd)| @ Synchronize files —_ Stdwonizc Eecstraye 0/2017 21:49:48 rw-w-r— | nottsobs
Rl clipd.PNG 60KB PNGimagdl| synchronize options Comparison criteria 2017 21:51:47 rw-rw-r--  nottsobs
Bl clip5.PNG 123KB  PNGimagg Delete files Existing files only V| Modification time o e nottsobs
R clip6.PNG 90 KB PNG imagg - rw-rw-r-- nottsobs
M clip?. PNG 1,809 KB PNG imagd Preview changes e SET e size /2017 2 w-rw-r--  nottsobs

k clip8.PNG 1,937KB  PNG imag¢ Use same options next time 104 rwW-rw-r-- nottsobs
R clip9.PNG 561 KB PNG imagd - rw-rw-r-- nottsobs

Transfi ti
Ra clip10.PNG 100KB PNGimagdl| o oorr Soonas

N-TW-T-- sobs
Transfer type: Binary rw-rw-r nottsobs

rW-rw-r-- nottsobs

Cancel

0B of 485 MBin0 of 15 3 hidden 0B of 4.85MB in0 of 16 10 hidden
0:00:26




Using the camera

e Taking ‘science’
images

e choose exposure
time and number
of exposures

Take bias images
Take dark images
Take flat images
ke acquisition image ‘

Take science images ‘

‘ Continuous images ‘

Exp.Time 10000 sec
Num.Exp. 7

Delay ¢

Reset DS9

PC time: 21:36:28 UT Tel. time: not available
Telescope: RA: not available Dec: not available

Astrometry: RA: 18h53m29.2s Dec: +33d12m02.8s

Sync and Offset

Target: 00h00mO00s +90d00m00s

: Connected to SAMP hub
: Attempting to set up DS9
: Unable to connect to telescope
: Loaded masterbias: 2017-10-02_19-04-34_masterbias.fits
: Loaded masterdark: 2017-10-02_19-05-49_masterdark.fits
: Loaded masterflat: 2017-10-02_19-29-07_masterflat.fits
: Starting camera ASCOM.SXMain0.Camera
: Connecting...
: Connected to camera ASCOM.SXMain0.Camera M25C
Taking 1 science images...
ing exptime of 60.000 sec
: Starting exposure 1
: Taking exposure with M25C
: Taken exposure 1
: Saved 2017-10-02_21-34-32_sci.fits
: Subtracting bias
: Subtracting dark
: Flatfielding
: Saved 2017-10-02_21-34-32_sci_r.fits
: Saved 2017-10-02_21-34-32_sci_g.fits
: Saved 2017-10-02_21-34-32_sci_b fits
: Attempting to determine astrometry
: Filtering image for astrometry
: Science images done
: Astrometry for image taken 2017-10-02 21:34:32.363000:
lution(Coordinate(283.371794, 33.200781), 5.099 0.511167)
:36:01 UT : Updated WCS of 2017-10-02 3
:36:01 UT : Updated WCS of 2017-10-02_. _sci_|
:36:01 UT : Updated WCS of 2017-10-02_21-34-32_sci_g.fits
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File
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Image

Frame

Edit

View

Frame
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Using the camera

Zoom

0.000

Scale

Color

Region

WCS  Anal

Adjust zoom, etc.

frame

zoom1/8

Help

bin

zoom 1/4

zoom1/2

zoom1

zoom 2

region

zoom 4

help

zoom 8

Processed
colour
image




Using the camera

* Automatic processing

e |oads previous
calibrations

e reduces images
e separates R, G, B

e attempts to
determine position
of image

PC time: 21:36:28 UT Tel. time: not available

Take bias images

Telescope: RA: not available Dec: not available

Take dark images Astrometry: RA: 18h53m29.2s

Take flat images Target: 00h00m00s +90d00m00s

‘ Take acquisition image ‘

‘ Take science images ‘

: Connected to SAMP hub
: Attempting to set up DS9
: Unable to connect to telescope
: Loaded masterbias: 2017-10-02_19-04-34_masterbias.fits
: Loaded masterdark: 2017-10-02_19-05-49_masterdark.fits
: Loaded masterflat: 2017-10-02_19-29-07_masterflat.fits
: Starting camera ASCOM.SXMain0.Camera
: Connecting...
Num.Exp. 7 : Connected to camera ASCOM.SXMain0.Camera M25C
# Taking 1 science images...
: Using exptime of 60.000 sec
Delay ¢ 2 UT : Starting exposure 1
: Taking exposure with M25C
: Taken exposure 1
: Saved 2017-10-02_21-34-3
: Subtracting bias
: Subtracting dark
: Flatfielding
: Saved 2017-10-02_21-3
: Saved 2017-10-02_2
Reset DS9 : Saved 2017-10-02_21-3.
: Attempting to determine astrometry
: Filtering image for astrometry
: Science images done
: Astrometry for image taken 2017-10-02 21 2.363000:
Solution(Coordinate(283.371794, 33.200781), 5.099970, -1, 0.339833, 0.5,
21:36:01 UT : Updated WCS of 2017-10-02_21 i
21:36:01 UT : Updated WCS of 2017-10-0 )
21:36:01 UT : Updated WCS of 2017-10-02_21

‘ Continuous images ‘

Exp.Time 10000 sec

Dec: +33d12m02.8s

Sync and Offset




Using the camera

n
wC

frame zoom color region 3 help

zoom1/8 zoom 1/4 zoom1/2 2 4 zoom 8

Imperfect tracking
for long exposures




Using the camera

 JPEG output
e reasonable defaults

e can be improved by
manual processing,
e.g. co-adding
exposures




Using the camera

- — —

» lab_user » Dropbox » control » 2017-10-02

Organize ¥ Include in library v Share with » Burn New folder
Name
| ZUL/-1U-UZ_1-10-10_acq
2017-10-02_21-16-16_acq_bfits
| 2017-10-02_21-16-16_acq_g-fits
|| 2017-10-02_21-16-16_acq_r fits
| 2017-10-02_21-17-01_scifits
= 2017-10-02_21-17-01_sci
| 2017-10-02_21-17-01_sci_b.fits
‘ || 2017-10-02_21-17-01_sci_g fits
o Music 2017-10-02_21-17-01_sci_rfits
= p"““res | 2017-10-02_21-17-52_sci fits
B Videos 2] 2017-10-02_21-17-52_sci
2017-10-02_21-17-52_sci_bfits
2017-10-02_21-17-52_sci_g.fits
| 2017-10-02_21-17-52_sci_r fits
2017-10-02_21-18-43_scifits
2017-10-02_21-18-43_sci
| 2017-10-02_21-18-43_sci_bfits
| 2017-10-02_21-18-43_sci_g fits
2017-10-02_21-18-43_sci_r fits

continuous.fits

{ Favorites

Bl Desktop

4 Downloads
£ Dropbox

Recent Places

Libraries

| Documents

/M Computer

s Windows (C:)

€l Network

| flattest.fits
log_2017-10-02

100 items




Using the camera

Abort

e stops current set
of exposures

Take bias images
Take dark images
Take flat images
ke acquisition image ‘

‘ Take science images ‘

‘ Continuous images ‘

Exp.Time 10000 sec
Num.Exp. 7

Delay ¢

Reset DS9

PC time: 21:36:28 UT Tel. time: not available
Telescope: RA: not available Dec: not available

Astrometry: RA: 18h53m29.2s Dec: +33d12m02.8s

Sync and Offset

Target: 00h00mO00s +90d00m00s

: Connected to SAMP hub
: Attempting to set up DS9
: Unable to connect to telescope
: Loaded masterbias: 2017-10-02_19-04-34_masterbias.fits
: Loaded masterdark: 2017-10-02_19-05-49_masterdark.fits
: Loaded masterflat: 2017-10-02_19-29-07_masterflat.fits
: Starting camera ASCOM.SXMain0.Camera
: Connecting...
: Connected to camera ASCOM.SXMain0.Camera M25C
Taking 1 science images...
ing exptime of 60.000 sec
: Starting exposure 1
: Taking exposure with M25C
: Taken exposure 1
: Saved 2017-10-02_21-34-32_sci.fits
: Subtracting bias
: Subtracting dark
: Flatfielding
: Saved 2017-10-02_21-34-32_sci_r.fits
: Saved 2017-10-02_21-34-32_sci_g.fits
: Saved 2017-10-02_21-34-32_sci_b fits
: Attempting to determine astrometry
: Filtering image for astrometry
: Science images done
: Astrometry for image taken 2017-10-02 21:34:32.363000:
lution(Coordinate(283.371794, 33.200781), 5.099 0.511167)
:36:01 UT : Updated WCS of 2017-10-02 3
:36:01 UT : Updated WCS of 2017-10-02_. _sci_|
:36:01 UT : Updated WCS of 2017-10-02_21-34-32_sci_g.fits
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Ing the camera

e Reset DS9

PC time: 21:36:28 UT Tel. time: not available

Take bias images

e attempts to re- e Ra: notavaiale

Take dark images Astrometry: RA: 18h53m29.25 Dec: +33d12m02.8s Sync and Offset

Target: 00h00mO00s +90d00m00s

establish link to
DS9 and initial e
setup Err——

. . — :34:14 : Connected to SAMP hub
° |f p ro b | ems pers | St | Continuous images | 4 UT: Attempting to set up DS9
: Unable to connect to telescope
: Loaded masterbias: 2017-10-02_19-04-34_masterbias.fits
: : Loaded masterdark: 2017-10-02_19-05-49_masterdark.fits
C I Ose an d reo pe n Exp.Time 10000 sec : Loaded masterflat: 2017-10-02_19-29-07_masterflat fits
: Starting camera ASCOM.SXMain0.Camera

ft : : Connecting...
SO Wa re Num.Exp. 7 : Connected to camera ASCOM.SXMain0.Camera M25C

# Taking 1 science images...
: Using exptime of 60.000 sec
Delay ¢ 2 UT : Starting exposure 1
: Taking exposure with M25C
: Taken exposure 1
: Saved 2017-10-02_21-34-32_sci fits
: Subtracting bias
: Subtracting dark
: Flatfielding
: Saved 2017-10-02_21-3
: Saved 2017-10-02_2
Reset DS9 : Saved 2017-10-02_21-3
: Attempting to determine astrometry
: Filtering image for astrometry
: Science images done
: Astrometry for image taken 2017-10-02 21 2.363000:
Solution(Coordinate(283.371794, 33.200781), 5.099970, -1, 0.339833, 0.511167)
21:36:01 UT : Updated WCS of 2017-10-02_21 i
21:36:01 UT : Updated WCS of 2017-10-0 )
21:36:01 UT : Updated WCS of 2017-10-02_21




Using the camera

* Acquisition

" Takebiasimages |  PCtime: 21:36:28 UT Tel. time: not available

Y Conven i ence Telescope: RA: not available Dec: not available

Take dark images Astrometry: RA: 18h53m29.2s Dec: +33d12m02.8s

Sync and Offset

Take flat images Target: 00h00m00s +90d00m00s

¢ oOne exposure

ke acquisition image ‘

e different name [ Totesceceimeges |

: Connected to SAMP hub
: Attempting to set up DS9
: Unable to connect to telescope
: Loaded masterbias: 2017-10-02_19-04-34_masterbias.fits
: Loaded masterdark: 2017-10-02_19-05-49_masterdark.fits
: Loaded masterflat: 2017-10-02_19-29-07_masterflat.fits
: Starting camera ASCOM.SXMain0.Camera
: Connecting...
: Connected to camera ASCOM.SXMain0.Camera M25C
Taking 1 science images...
ing exptime of 60.000 sec
: Starting exposure 1
: Taking exposure with M25C
: Taken exposure 1
: Saved 2017-10-02_21-34-32_sci.fits
: Subtracting bias
: Subtracting dark
: Flatfielding
: Saved 2017-10-02_21-34-32_sci_r.fits
: Saved 2017-10-02_21-34-32_sci_g.fits
: Saved 2017-10-02_21-34-32_sci_b fits
: Attempting to determine astrometry
: Filtering image for astrometry
: Science images done
: Astrometry for image taken 2017-10-02 21:34:32.363000:
lution(Coordinate(283.371794, 33.200781), 5.099 0.511167)
:36:01 UT : Updated WCS of 2017-10-02 3
:36:01 UT : Updated WCS of 2017-10-02_. _sci_|
:36:01 UT : Updated WCS of 2017-10-02_21-34-32_sci_g.fits

‘ Continuous images ‘

Exp.Time 10000 sec

= e

Num.Exp. 7

Delay ¢

W w

w
RV RV RV RV EV RV V]

w

w

w

Reset DS9
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Using the camera

Continuous images

Take bias images PCtime: 21:36:28 UT Tel. time: not available

Telescope: RA: not available Dec: not available

Take dark images Astrometry: RA: 18h53m29.25 Dec: +33d12m02.8s Sync and Offset

o U Ser I fO r T Target: 00h00mMO0s +90d00m00s

* acquisition of
bright targets | Toesrceivegs |

: Connected to SAMP hub

1 Continuous images - : Attempting to set up DS9
o fOCUSI ng ‘ ‘ : Unablepto 3onnecttz telescope
: Loaded masterbias: 2017-10-02_19-04-34_masterbias.fits
- : Loaded masterdark: 2017-10-02_19-05-49_masterdark.fits
H H Exp.Time 10,000 sec : Loaded masterflat: 2017-10-02_19-29-07_masterflat fits
L po I nt I n g : Starting camera ASCOM.SXMain0.Camera
: Connecting...
. . Num.Exp. 7 : Connected to camera ASCOM.SXMain0.Camera M25C
Cal I bratlon : #2# Taking 1 science images...
:32 UT : Using exptime of 60.000 sec
Delay ¢ 2 UT : Starting exposure 1
: Taking exposure with M25C
: Taken exposure 1
: Saved 2017-10-02_21-34-32_sci.fits
: Subtracting bias
2 : Subtracting dark
H : : Flatfielding
L 't d ‘t d k : Saved 2017-10-02_21-3
n O Save O I S _ : Saved 2017-10-02_2
Reset DS9 : Saved 2017-10-02_21-3
: Attempting to determine astrometry
: Filtering image for astrometry
: Science images done
: Astrometry for image taken 2017-10-02 21 2.363000:
Solution(Coordinate(283.371794, 33.200781), 5.099970, -1, 0.339833, 0.511167)
21:36:01 UT : Updated WCS of 2017-10-02_21 i
21:36:01 UT : Updated WCS of 2017-10-0 )
21:36:01 UT : Updated WCS of 2017-10-02_21




Using the camera

Calibrations
e bias
e dark

e flats

sensible defaults

e can be overridden

Take bias images
Take dark images
Take flat images
ke acquisition image ‘

‘ Take science images ‘

‘ Continuous images ‘

Exp.Time 10000 sec
Num.Exp. 7

Delay ¢

Reset DS9

PC time: 21:36:28 UT Tel. time: not available
Telescope: RA: not available Dec: not available

Astrometry: RA: 18h53m29.2s Dec: +33d12m02.8s

Sync and Offset

Target: 00h00mO00s +90d00m00s

: Connected to SAMP hub
: Attempting to set up DS9
: Unable to connect to telescope
: Loaded masterbias: 2017-10-02_19-04-34_masterbias.fits
: Loaded masterdark: 2017-10-02_19-05-49_masterdark.fits
: Loaded masterflat: 2017-10-02_19-29-07_masterflat.fits
: Starting camera ASCOM.SXMain0.Camera
: Connecting...
: Connected to camera ASCOM.SXMain0.Camera M25C
Taking 1 science images...
ing exptime of 60.000 sec
: Starting exposure 1
: Taking exposure with M25C
: Taken exposure 1
: Saved 2017-10-02_21-34-32_sci.fits
: Subtracting bias
: Subtracting dark
: Flatfielding
: Saved 2017-10-02_21-34-32_sci_r.fits
: Saved 2017-10-02_21-34-32_sci_g.fits
: Saved 2017-10-02_21-34-32_sci_b fits
: Attempting to determine astrometry
: Filtering image for astrometry
: Science images done
: Astrometry for image taken 2017-10-02 21:34:32.363000:
lution(Coordinate(283.371794, 33.200781), 5.099 0.511167)
:36:01 UT : Updated WCS of 2017-10-02 3
:36:01 UT : Updated WCS of 2017-10-02_. _sci_|
:36:01 UT : Updated WCS of 2017-10-02_21-34-32_sci_g.fits

= e

w

Wi Wi iw i
0 4n L Aa Aa ba L bh

oW

NN N N I R N R N RN N N N N N N N N N N N N NN SN N )
w o i i

o e e S el el e




Finishing observing

University of Nottingham - School of Physics and Astronomy - 3.5 metre Observatory

Telescope User Instructions

This document contains important information about using the astronomical observatory on the
roof of the Physics Building. To use the observatory, you must have attended a safety briefing. By
signing the briefing register you agree to abide by the safety rules and instructions in this document.
Failure to do so will result in your access to the observatory being withdrawn.

Safety Rules

Only individuals who have attended a safety briefing (and signed the register) are allowed to
operate the telescope and access the observatory outside normal working hours. Others may
only visit the observatory out of hours with the permission of the observatory director or
other member of academic staff. In such cases, guests must be informed of these safety
rules and remain under the supervision of an experienced observatory user.

The observatory is a hazardous place, especially at night. To minimize risks to yourself and
others you must:

o Never work in the observatory alone - if you have an accident, there will be no-one
to get help. Always work in pairs or small groups.
Carry a mobile phone with you - put the numbers below in your contacts.
= In an emergency, call 0115 951 8888 (the campus equivalent to 999).
= In less urgent cases, security may be contacted on 0115 951 13013.
Wear suitable warm clothing.

Be careful moving around in the dome. There are plenty of cables and objects to
trip over, which is especially easy to do in the dark.

Take care when entering the observatory; there is a step and reduced door height.
Carry a torch and use it when necessary.
Don't get locked out on the roof! Make sure you take the roof door key with you.

Set the sign on the door to show that you are working in the dome. This is
important for fire safety.

Do not go onto the roof beyond the railed area and the path to the railed area.
Be careful when climbing the steps to the raised area of the roof.
If you see an intruder in the building DO NOT confront them - contact security.

o Comply with School rules for out-of-hours access to the building.

The telescope, its mount and associated equipment are expensive and delicate. In order to
protect them from damage and ensure continued access for all, you must:

o Be aware whenever the telescope is moving to a new target. Ensure it does not
collide with anything (including its own mount) or snag any cables. Pressing any
arrow key on the handset will immediately stop the telescope.

Try to keep dust and damp off the telescope. Open the dome before you take the
covers off the lenses, and put them back on before you close the dome. Leave the
telescope covered up when the dome is closed (in case of leaks).
Do not open the dome in poor weather (wet or excessively windy) - close the dome
if conditions deteriorate.
Do not leave the dome open unattended if there is a risk of rain.
Take care of the roof door and dome keys. Return them to the key safe when you
have finished observing.
Fill in the observatory log with times, names of all attendees, and note objects
observed and any problems encountered.
Never point the telescope anywhere near the sun. Doing so will damage the telescope in a
fraction of a second, and could cause irreversible damage to your eyesight.
Make sure the building is locked and the alarm is set when leaving out of normal hours.
You should also read and understand the School Emergency Procedures. These are
distributed at briefings and displayed inside the observatory.

Telescope Shutdown Instructions

Backup your images (if taken)
o to a USB key, and/or
o ensure WinSCP is synchronising the images folder

Close software on the computer (if used)

o but do not shut down the computer

Slew the telescope to its home position
o (Menu - Utilities > Home < Go To)

Hibernate the telescope mount
o (Menu - Utilities > Hibernate)

Turn off the telescope mount

Put the dust caps back on

o both the main telescope and on the finderscope
Put the cover over the telescope
Close the lower dome shutter

Close the upper dome shutter
o ensure it overlaps the lower shutter

Turn off the dome rotation unit (if in use)

Turn off the two sockets on the telescope pillar
o leave on the two sockets by the computer

Lock the dome and return the keys to the key safe

Complete the observing log

In case of problems, call/text/email the Observatory Director:

Dr Steven Bamford - 07812 028021 (before 11pm)

- steven.bamford@nottingham.ac.uk

Be very wary of attempting to fix issues yourself!




Finishing observing

Backup your images (if taken)
* to a USB key, and/or
* ensure WInSCP is synchronising the images folder

Close software on the computer (if used)
* but do not shut down the computer

Slew the telescope to its home position
e (Menu — Utilities = Home — Go To)

Hibernate the telescope mount
e (Menu — Utilities = Hibernate)

Turn off the telescope mount

Put the dust caps back on
* both the main telescope and on the finderscope



Finishing observing

Put the cover over the telescope
Close the lower dome shutter

Close the upper dome shutter

* ensure it overlaps the lower shutter
Turn off the dome rotation unit (if in use)

Turn off the two sockets on the telescope pillar
e |eave on the two sockets by the computer

Lock the dome and return the keys to the key safe

Complete the observing log



Next

You can now use the telescope!

Any problems? Let me know!

Night-time observing sessions being arranged by PhysSoc
| will put you on mailing list and send a welcome email
Your cards will work out-of-hours in a few days

Join the Nottingham Telescope Facebook group



Done



