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MORIS (MIT Optical Rapid Images System) isiastrument for usen the IRTF. This higispeed, \8ible
wavelengthcamera is mounteon the side window of SpeXn@arIR imager and spectrograph. This design is
based on POETS (Portable Occultation, Eclipse, and Transit System), which was developed by MIT and
Williams Colleges.

MORIS was built as a jat MIT/IRTF project.

After MORIS came to the IRTF, a project to run the camera urdax using SPEXstyle GUI was started in
Feb2011. This manual documents the operations of the camefd&;ets2011.

This document is posted on the IRMORIS web page:
http://irtfweb.ifa.hawaii.edu/~moris. Vi s i t the “User Document

ar ea.

This document is based time Draft UseManual(Setup.POETSIRTF.3.0.doc) obtained from the NMDRIS
Web page attp://occult.mit.edu/instrumentation/POETS/ IRTF/index.html.
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MORIS BLOCK DIAGRAM GPS antenna

* Reimage optics provide 60x60 arcsec FOV with paraxial on telescope

working f/# of 9.32 and pixel scale of 0.12"/pixel
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1. A QUICK INTRO INTO MORIS

MIT PlanetaryAstronomy Labs developed the POETS, a portable CCD camera system for Occultation, Eclips
and Transit observationbkt({p://occult.mit.edu/instrumentation/poets.phd modify system built for the IRTF
was constructed by the MIT and IRTF. This system i2dMIORIS (MIT Optical Rapid Imaging System).

Moris is mounted onto SpeX. Adhroic in SpeX providethe optical light to MORIS.
The primary components of MORIS are:

1. Ixon CCD Camera SystemAndor IXon DU-897 camera, using a 512x512 E2V CIsensarA
CCI-22 PCl interface carts used to interface the computer and camera unit.

2. Computer: A PCruns the software for controlling the camera, GPS, and filter wheel. This computer cat
boot in to Windows XPor Linux (Centos 5.x)Using window, the vendor software for the CDD and
GPS, as well as a IRTF written filter wheel GUI, is ukedbserving. In Linux, a SpeX like GUI (ic,
xui. Dv) is used foobservingT he i rt f ' I®KVYMKymiCtasiss connected to
keyboard, mouse, video port to allow network

The MIT Group supplied the orginBbetsPC. A Shuttle XPC SB61V40. (dgake Pentium D, 2GB

RAM).
In 2012, the IRTF upgraded the moris PC to a&#AM-D3H motherboard, i3 CPU, 8GB RAM
housed in a 19" rackmount case.

3. GPS A Spectrum Instruments Model I GPS system can be used to prodgeogrammable output
pulse to trigger the CCD acquisition. The GPS
external trigger input.

4. Light-tight Foreoptics boxcontains
1 Filter Wheel: Acuctomb ui | t wh e diltersvMotorizedusiegreAnimatics
Smartmotorconnected to the LAN via a DigiOne Terminal server.
1 Fold Mirror : protective silver coathing (>90% reflectivity).
1 Reimaging optics
5. Linux or Window s OS Moris can be used in either its Window OS, or linux OS.

a. Moris Windows - The Canera and GPS vendor provide Windows software for controlling the
hardware. This is the software used by the POETS systems.

b. Moris Linux i A IRTF GUI has been developed to run MORIS with an software interface
similar to SpeX.

Prior to observer you should neegt either the Window or Linux environmentMORIS can be stup
properly for you. The staffan help you switch the OS, if needed (See Appendix A)
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2. MoRris WINDOWS

Using window, MORIS is operated using 3 separate applications:

1 Andor Solis4.836The vendor’s software for the | Xon C
1 Spectrum TM4 Control Software-for the GPS unit.
1 SMGUI-an IRTF Smart Motor GUI for controlling the filter wheel.

2.1 Accessing the Moris Windows Desktop

1. Prerequisites

1 For summit usersjou will need a IRTF guestaccount.
1 For remote users, you will need a vnc viewer.
1 Refer tohttp://irtfweb.ifa.hawaii.edu/observing/remote ofms/accounts and VNC information.

2. For summit observer
1 Login to Stefan using your guest account.
T From an xterm, run t he (vpnacs svwoerwde ri:s ““vinrctvfiierwe

3. For remote observers:
1T Connect to the vnc session “stefan.ifa. hawai
TO or IRTF staff for the VNC password of the day.
1 Connect to the window desktop using vncviewer inside the Stefan:12 vnc session

o Click on the work space menu, select “Pro
o Type “vncviewer moris”, Thawindevrdésketop stiohlde p a s
appear.

=] VNC: MORIS

4. On the Right side of the desktop you have access to the window applications that make up moris:
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1 Spectrum TM4 Control Software- Vendor application for the GPS unit.
1 Andor Ixon- Data acquisitin software for the bbn Camera is Solis.
1 Smgui.bat Filter Wheel GUI for selecting the filter.

Plus other helpful applications.
1 WinSCP-Feee SFTP, SCP and FTP client. Installed by MIT.
1 SSH Secure Shell/SSH Secure File Transi®TF preferred ssh and sftp clients.

2.2 Sois Notes

A User Guide to the Andor Ixon Camera can be aceesthe MORIS web site. Here are some simplified
instruction for camer operations.

Because there is currently no other location in this document for this notmattpe orientationis such tlat
N is left and E is down.

CLI CK on the AAndor i Xono deskt op s hNotethatuhis iconc o r
should be near the Spectrum Inst./BMcon that is employed to monitor and send trigger signals from the
GPS. Other softwarehertcuts are provided on the desktop for usefulness, but are not necessary to run t|
instrument).

CONFIRM that the camera software starts and presents a screen like that shown in Figure 2.

1. Note that the camera S/N should appear in the top bar. Tifisnes that the software recognizes the
camera.

2. Note that a prexisting configuration file should be loaded automatically. This will cause the camera
to cool upon startup and ensure that the shutter is cldsgdu(want to change the configuration file
simply set software parameters to your choosing. Then overwrite the .cfg file listed under File
>Configuration Files.)

3. Note that the temperature display in at the lower lefeds which indicates that the temperature has
not stabilized. That box witurn bluewhen the camera has stabilized at the set temperature.

jware  Windo

File Acquistion Calbrate Command  Hardy W Help
ZE|d| =(m|2 %@ - EE 2]

(3,3)2(510.510) | Frame Transfer | Caunts [ 1MHz at 16-bi, 42,4, Conventional [

2 VEEY zzm

e [ Autoscale: Min.Max
4start| | = andor SOLIS for Ima Image
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Solis v.4.6.5 (POETS camera software) as it appears upon successful startup.

To take data, the shutter must be open. CLICKHardware->Shutter Contro| and ensure that the
Internal Shutter is set to permanently open.For longer exposures, a manual shutter setting could be used;
however, this mode is not tested.

To set datataking parameters, CLICK on the white wrench icon (denoted by an arrow in Fig. 3) or use

the Acquisition->Setup Acaisition menu. Typically, the configuration file starts with the settings shown in
Fig. 3. The exposure time, number of exposures, and readout rate amplifier will be the selections that :
usually altered between frames.

a. “Tri gger i nigernalsfigon pldndo talkesframes using the Solis softwaidgernal Start if

you plan to take a data cube containing the number of frames listed in the Solis software and starting :
GPS trigger;External if you want the camera to take a data cube contairhegnumber of frames
specified in the Solis software wittach framebeing triggered by a GPS repeat signal. See (9) for
sending GPS triggers.

Important note: The camera software and GPS softwarendd communicate with one another.
Therefore, you mustamdrecord the start time of any images triggered via GPS.

b. Note that the “Shift speed” is the time to
brackets will allow the data to read out even more quickly, but are likely to incur somereless.
c. “Readout rate” all ows selection of the ampl:i

3 MHz (Conventional & EM), 5 MHz (EM) or 10 MHz (EM). Faster readout rates incur higher read
noise— see the specification sheet for details. Nob& the EM modes can be run with EM disabled.
Usage of EM modes while disabled removes worry that the avalanche gain will be compromise
however, taking data in this mode (or even with EM enabled at very, very low EM values) is inadvisab
because the M must be high enough to compensate for the higher read noise and excess noise factor
these modes.

d Readout gain, in e/ ADUampbki Beeecgadnby 6Bbeos
values corresponding to the listed numbers.

e. The nfbNeur of pr es c an s-2erowaua if yowe woslcelike ta emsura that thenfirst
frame of every saved cube does not contain any residual signal. Note that prescamt hega used

with occultation (or other timepecific) observations. Weygically drop the first data frame during
analysis.

ff.Ensure that the “Frame Transfer?” box i-famec h e
transfer modes.

g. Note that frames (.fits or otherwise) can be opened in either the Solis software (urfelér tinenu)

or in ds9

h. Note that the WinScp icon on the desktop is a-frsemdly interface for transferring files between
POETS and stefan, or other remote servers.

IRTF_Moris_Manual.doc Page7



Preview
Take Data
Stop Taking Data
Data Acquisition Settings

Enndur LIS ‘or ma jing: X-2171 =] x|
File  Acquiffion WoaWirat§ Command  Hardware Window  Help
e RN cE= 2
ﬂ
Setup CCD | Binningl Auta-Saval Spooling | Image Drienlalionl ideo Mndel Phatan Countingl
Acquigition Mode Triggering Readout Mode
IKinelic j IIntamaI j IImage j
i Timings [Vertical Pizel Shitt——————————
Erposure Time [secs] 028557 3.4808 Hz Shift Speed [usecs) 33 hd
Mumber of Sccumulations 1 Vertical Clock. IND,ma\ vl
Waltage
Accun Cycle Time [secs] 0268731 34806 Hz L dmnlih e |
X X Honizontal Pisel Shitt———————————————
Kinetic Series Length 1

Fieadout Rat MHz sl 1608 7]
028731 34805 He secanee zatle

Pre-tmplifier G ain 248 T
lU— P I % l

Output &mplifier: ¢ Electron Multiplying

Kinetiz Cycle Time [zecs]
Mumber of prescans
¥ Frame Transter

¢ Convenlional
I lsolated Crop Mode

Mote: Expozure Time = Fire pulse length,

Baseline Election Muliplier [EM) Gain——————
I™ Baseline Clamp I~ | Enabled Advancedl
Baseline Offset [counts) 1] VI Electran Multiplier GainLevel |2 j
Lancel | Help
Setup Acquisiion Parameters
& Startl # Andor SOLIS for Imag... H Solis1 - Paint | @ @ u@ @ 2:35PM

Figure 3. Data acquisition settings for typical operation of the POETS camera.

To preview data, (take and see frames without storing) CLICK on the video camera icon labeled
Apr evi e wo The stop buttan label®d in Fug. 3 will stop the preview.

To take data, CLICK on t he c¢ ameThastop atondabdled in Eug.8d
will abort.

Important Note: The configuration file is currently set to automatically spool, save, and incrementally
number the data cubes. (See next item.) If yomatavant to autospool and save, you must change these
settingg. With no spooling, any image you take should display and then allow you the option to save al
name.

To spool and automatically name data, GO TO the Setup Acquisition window and CLICK on the
ASpool i ngf -SadkorThatypmwd settings fothese are shown in Figs.4a & b. Spooling
ensures that every frame is savedhen taking a very large data cube this prevents total data loss should ¢
mdcube crash occur. When the “Use Append Setti
compiled into a data cube ane amvemied via the pat
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Compression = Ayailable Disk Space [MB] = 63070

File Mame spool fits

Location IE'\DncumEnts and SettingshEnd-user\My Documents\T |

Format ursigned 16 bitinteger 7| ¥ Open spooled data when complete

¥ Use Append Settings from Autosave tab

Mote: FITS data will not be post-processed and will therefore not be affected by data lype
transformatians or orientation settings

LCancel Help

Setup Acquisition Parameters

mstart”-rnndur SOLIS for Imag... 1 Solisz - Paint o UEEY zm:m
L8[

File Acquisition Calibrate Command  Hardware Window  Help
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Setup Acquisition x|

Setup CCD | Binning  Aute-Save | Spuulingl Image Dliemlal\unl Yideo Mudel Phaton Cuunl\ngl

[~ Enable &uto-Save
File Type @5 £ Fits £

File Stem Untitled s
Lacation I\ .

~Append

[~ Date [~ Computer Mame

Start Yalue

—

[~ Camera Type [~ Time

Pad Width I™ Operstor = [Drkngen
3 j‘ Separator - -

Example ; Untitled. 0071 sif

Cancel Help

Setup Acquisition Parameters

ﬁstartl I # Andor SOLIS for Imag... E Solis3 - Paint

Typical settings for data -sdwed@gteabd.he ASpo

2:36 PM
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To change the cooling settings, CLICK on the menu HardwareTemperature Control. Adjust the
tempeature by entering a value in °C or moving the adjustment bar. The cooler should be on and the box

“on at program startup” should be checked. See
x|
T emperaturs Setting—  —Coler——— Figure 5. Typical settings for the

_ 5 i temperature control panel for POETS. Ti
. = minimum cooling depends on ambient

" Off temperature: for reference, at 68° F the

camera can cool te&60C.

—" ok

LCancel

Help

[+ Cooler On at program startup

To trigger the camera using the GPS, SELECT all of the acquisition settgs you desire. CLICK on

the camera icon to takedata. Next, enter the GPS software and select POP (lower right). Set start time
(UT) and repeat interval, as desiredThe camera will sit until it receives the trigger (at the POP time you
set), at which gint frames will display in the software.

Important Note: Again, note that the GPS start time is NOT RECORDED anywhere other than when yo
type it into the GPS software. The time in the FITS header will be that when the take data command w
given in theSolis software.

To close the software, simply click-ile->Close The camera fan may continue to run if the software is
closed but the computer is still running. It is best to shut down the entire system at the end of each night.

2.2.3Filter Wheeld s S MGU

There is a GUI on the POETS computer screen that allows control of the filter wheel. Fig. 6 shows screen
shots of the GUI upon startup and when connected.
Q) Click on the icon fishor. Ascreen shotofthe digplay isosshowm t h e

below.

2 Click the nc dmecanpueodwilintetfaceowith the filter wheel an initialize to
position 1.

(3) To change to the desired filter, select the filter from the-dampn menw nder “ Contr ol
click Amove too.

(4) Close the GUI by clicking the deX in the upper right corner.
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(o - 1 — - ]
%) smgui v.2.0 LJOB  [Esmeuivao =JOE
[ Connect ~Connect |
host [128.171.165.61 | port [2001 | host [128.171.165.61 | port [2001 |
desc |FiV desc |Fi¥V
- Monitor - - Monitor
] sees ] sees
Position=0 Velocity =0 Index=0 Position = 1992 Velocity =0 Index=1
Control- -Control
motor status | Motor status [ READY T
| (Fitter 0) [+][  Moveto | [ (Fitter 0) || MoveTo |
% reply: fe=2l % status: connectingto 128.171.165.61:2001
% success: motor moved to index 0 % success: connection successfull
% status: disconnecting from 128.171.165.61:2001
% success: disconnected from 128.171.165.61:2001 =l
g

The filter wheel GULIeft)Up on st ar t u mtion i$ Highlighted and must be
pressed to gain controtight) Once connected, the desired filter can be selected from-
dopdown menu | ocated under in the “Cont

2.2.4Data Transfer

Currently, the only method to transfer data is to use WinSCP. There is an icon for this program on the
desktop. Connect to occult and transfer data onto the current data transfa@ihigirocessnustbe done
from the POETS computer and does take a long time.

SpeX data are typically in the directory /scrs1/guidedog/ and can be obtained via sftp.
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3. MORIS LINUX

After moris was déveredto the IRTF, a linux based instrument vekeveloped. Why use Moris Linux (verse
Moris Windows)?

Provide a IRTF |Ii ke GUI, very similar to Spex
Integratedetter with the IRTF TCS, SPeX, and network.

Simplify user options for newer observers.

Moris can act as a guider for SpeX.

= =4 =4 -4

Of coursesimplifying the option is actually hides or sets so options for the user. For most moris user, this
should be an issue. If it is, the Window XP environment still exist to provide user with FULL access to MORIS
capabilities. Some of the features set by Blainux are:

Ixon Advance EM Gain is disabled.

| xon Readmode I s set to
Ixon Frame Transfer is enabled.

Ixon BaseLineClamp is Disabled.

Ixon automatic shutter mode not available (only Open or Closed).

| mage” .

= =4 =4 -8 4

3.1 Accessing Moris Linux

The IRTFstaffeoul d start MORI S's 1 C, XUI, and DV in a
his VNC session to use MORIS. Contain the TO or Staff for the vnc password of the day. Use your
vncviewer an connect to Stefan;12

1. Prerequisites

For summit usergjou will need an IRTF guest account.
For remote users, you will need a vnc viewer.
Refer tohttp://irtfweb.ifa.hawaii.edu/observing/remote ofms/accounts and VNC information.

= =4 =

N

Forsummit observers:

1 Login to Stefan using your guest account.

T From an xter m, run the vnc Vviewer:
password of the day.

vhcvi ewe

3. For remote observers:
T Connect to the vnc s eswayaVNCveweedpdication. Cantadhthew a i
TO or IRTF staff for the VNC password of the day.
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moris:stefan:12 - VNC Viewer

Mon Mar 2, 12:41 PM

Obs |Setup |Macr0 |GPS |

Off 1XON |SimCam |

*Itime |1.000
*coadd |1

Array 00512512 V55 3300ns =

XY Binning |1

v | sove | owe |

A = unsaved.fts/1 2. C = Empty buffer (272x13}

MORIS camera

Ref Read
1

5 FOF Off

ReadOut CV_16bit 01Mhz |+ fI(*] . &

1. B = Empty buffer (272x15} 3. A = unsaved.fts/1

Preamp Gain x1

Basic| Guiding ‘ Movie |

Cycles |1 Sub AB
Beam.Pattern A v [] Meanimage

Object ‘object name

Comment ‘FITS comment

Observer ‘your name

[] Autosave Warning: Autosave is OFF. Data will not be saved.

Beam DTime | 2.00 —
| e

Display Options | Math ‘ Offset | Macros | Setup ‘ CommandIO |Abcut DV |

E

Program ID: |2015A999 ol 2] a A C
ActiveDpy: DisplayType: Histogram |+ | Buffer:
13 B[D

E

Range: [400 to  [440
Mum of Bins {1-100): |40

Area: (0 Al O Box

HistBin 40

Moris Linux running in the VNC Session

On the left side you should see the Moris XUI (X Users Interface). The XUI provide full control for the
camer atioms.oper a

On t he

right 1is

DV, |l RTF's standard dat a

http://irtfweb.ifa.hawaii.edu/Facility/DV/

The follow diagram explains the major sectiohshe XUI:

Vv

ewer
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Moris XUl v2015.03 (Mar 2 2015) {on moris.ifa.hawaii.edu) = O X

Status Area provides status information
on the camera.

-
) Misg

(=) Status () About
THDH Timbng

0OBS, SETUP, MACRO, ENG, and GPS
table provide access to varous parameter

screens. Nomally cbeerver would just
use the *0B5" tab.

The OBS table is has 2 sections. The
ImageSouce [XON, SimCam, Mone] tabs
to provide access to the cameras options.

And the [Basic, Guiding, Movie]
Cami ode tabs provide access to the
Camera Mode options..

obs | setup | Macra | Ges |
Off %0 |SimCam |

*htirnae | 1000 ArTay I-:l o512 512 W8S 3300ns - I
*coadd (1 XY Binning ||1 ReadOut CV_16bit 01Mhz ~

Preamp Gain x1

Basic [ Guiding l Movie |

Cyches | 1 =] sub a8
Beam.Pattern A - I O Meanimage

object [nn.nn name Beam DT:mel 2.00

FITS header data, and Auto save oplions
are here.

Commank |F|T S Coamamap it

Program ID: (20154999

‘Waming: Autosave is OFF, Data will not be saved

ObgErver |'.-l.; Ur P

7

O Autosave

Sk Lamp N rror Spak"n Dlchwalie S FiLterieel

Tl Srartter

Device Icons controls the filtter, cooler and
shutter.

"

G =]
e 2
itime  1.000

Feedback area with command line
prompt.

iveee 1000
g 1000 j o

3.2Initializing the iXon Camera.

Moris XUl diagram

When you are ready to start observing, Set the ImageSource to IXON. This will load the camera driver and
initialize the hardware. Once this has be successful opened, check the IXONabddBrutter setup.
By clicking on the Device Icons, you can change the Cooler or Shutter setting.

T
il

After observing set the Image
camera into a safe idle made
If the Ixon camera fails to int
the second one works).

Source bacK'td f. Thi's closes the camera driver, putting the

i al i ze, tejnigiaize. (Qften the & initattempt ails, and

1 Click on the Ixon Cooler icon if you needtion the cooler onandenter the setpoint of-65.
1 Check the shutterto ensure open or closed.
1 Check the Hter setting.
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1 Ifusingthe GPSiss ummary status “Online” and “Ti me Va

TO.

3.3 Simple Observing Instructions for Linux
Once the IXON camera is ready ayal are ready to taksate reviewthe ixon parameters:

Off |xom|5im{:am|
“Itime [1.000 Aray [oo0s12512 VSS 3300ns -

*coadd |1 XY Binning |1 ReadOut CV_16bit 01Mhz |* I

Preamp Gain x1 hd

3

Itime is the ixon exposure time before a CCD readout.

Coadd is the number of readouts to accumulate into an image.

Array text inputallody ou t o change the “X Y Wi d Hgt” of
button resets the value to readout thedulay (0,0 512x512).

XY Binning set the pixel binning value for the CCD.

VSS is the iXon Vertical Shift speed value.

Readoutmenuset he i Xon’'s AMP, Channel, and HSS val
Preamp Gain sethe Ixon Preamplifier gain.

= =4 =

= =4 =4 -4

The follow table summarigbe readout rate in seconds of the CCD using various Readout, and VSS options
on a full frame (512x512, no binning) readout.

Read Menu Readout Description VSS3.3 [VSS1.7 |VSS0.9 [VSS0.5 |VSSO0.3
CV_14bits_03Mhz Conv Amp, 14bit sample, 03Mhz HSS 0.11011] 0.10028| 0.10000| 0.09965( 0.09955
CV_16bits 01Mhz Conv Amp, 16 bit sample, 01Mhz HSS 0.28557| 0.28473| 0.28432 0.28411| 0.28401

EM_14bits_10Mhz  [EM Amp, 14 bit sample, 10Mhz HSS 0.03027| 0.02944| 0.02902| 0.02881| 0.02871
EM_14bits 05Mhz  |EM Amp, 14 bit sample, 05Mhz HSS 0.05876] 0.05783| 0.05751| 0.05730[ 0.05720
EM_14bits 03Mhz  [EM Amp, 14 bit sample 03Mhz HSS 0.10150| 0.10067| 0.10025| 0.10004| 0.09994
EM_16bits_01Mhz _ [EM Amp, 14 bit sample 01Mhz HSS 0.28668| 0.23584| 0.28542| 0.28521| 0.28511
It i s recommended that wusers use “CV_16bits_ 01M

coursefaster readout rate usually increasertbesse Using subarray and binning can also decrease the
readout rate.

SelectCamMode Basic The Beam.Pattern telthe camera if the image in take is a BEAM A or B image. If
beam.pattern is AB, thean A and Bbean imageis taken while beam switching the telescopgcles repeat
theBeam.Pattern in basic mode.

Clicking onthe Filterwheelicon brings up a menu allow you to select a desired filter.

Autosavecontrokif the images are saved.
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Once you selectetthe desired optios, click GO to take and image.

3.4 Guiding

Select “Guiding” on the Cammode tab epables gui

Basic Guiding | Movie |
*GuideAB A v *dvl.enable AutoGuideBox Setup

*Gain XY | 0.50 0.50 *Sub AB *GBox CenxXy < .'I'El? 102 &l V

*Method Bright v GuideCenterOnObj *GBox Wid Hgt |30 30
*CorrectTo Off hd *df enable (Diff Refr) *NS Hates:lﬂ.ﬂﬂDDD 0.00000

“5|EEp| 1.00 “flux.enable Reset Flux
TakeSky Clearsky | Fulllmage | ClearRate Adj.Pt.Rates

While guiding, images can be saved.

3.5 MovieMode

Selecting “Movie” on t haede. dhefollow sceentsaligplaygedta bl es mo

E!a5ic| Guiding Movie |

NFrames IlDDDD

Trigger Internal [v | Updates2DV 2Hz [v |

[+] AutoSet.GPS.Start

Internal Start Trigger.

UTC + 30s 2012-01-11 19:21:27.000
Press GO to start.

GP5 Pulse (msec){ 1000

Movie mode is a high speed image modéé¢ Ixoncalls its Kinetic mode ).The software will buffer images

in RAM, and write 3D FITS data when the RAM is filled. Continually writing 3D FITS files until the movie
mode is completed. The images in the movie sequence are taken at a fixed period, with minimal overhead
between images.

The generaproceduregor taking a movie are:

1. Use basic mod® adjustthe itime, coadds, Array, XY Binnning and other IXON readouapeeterto you
desired settingso on, once you have produced a satisfactory basic image.

2. Switch to movie mode.

3. Setup Movie parameters:
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NFrames-ar e t he number of frames in the movi e. M
data, or whenhte STOP button is predsnter the desiredumber of frams, or enter a large number and
manual stop the movie sequence.

Trigger— The trigger option are:

1 Internal-The ixon will start the movie sequence and acquisition of each frame. This is the
simples option, but theiming of the start andubsequencdsame are performeuiternally by the
IXonhardware The “act _ktime” values showbhe t he pe
absolute timestamp of your dgta TIME_OBS ) is good tbetter thaD.1 seonds.

1 External_Start A start pulse by the GPS unit will start the movie sequence. Thenikon
schedule the subsequence frames.adtektime show the period of the subsequence images.

1 External- A repeating GPS pulse will trigger ealthme of the mvie sequence. Thgovides
the most accurate timing eachthe image Frame transfers and readouts slavedoff of the
GPS pulses. In External mode, itime become's & X p o s ur e . IDthi$ moge, thet e r m
software will set itime to 0.000 (No Delayyhe GPS Rep_ms is the exposure time between
readouts.

AutoSet.GPS.Start If External or External _Start triggering is selected, you will need to specify the

start time of the GPS unit. The AutoSet.GPS.Start, if enable, wdlaut o ad t he mHhetldd r en
seconds” into the GPS when the GO is press.
GPS.Start Date and Time.

GPS.Startext box— If you are manually entering the start time, type the UTC BiateTime into the

text area under the AoSet.GPS.StarThe format is YYY¥MM-DD HH:MM:SS.SSS. Hit return to
accept t hilWIrC+#308p ubtu.t tloaththewurtént data and time (plus 30 seconds) into the
text area.

GPS Pulse (sec): For External Trigg¥XLY, you will need to enter thperiod of the GPS pulse here.
This needs to be larger that the act_ktime (in millsecoifdgu enter a value that is too low, the
software will set it in a minimal value.

Update2DV- Moris updates the DV image at a rate set by this menu (Imageg caclie and saved at
a higher rate). Set the desired DV update rate. Note for VNC user a lower rate may be optimal as a
higher display rate may saturate the VNC bandwidth.

Enable Autosaven move mode, autosave must be enabled.

Coadds are not supportiovie mode. Coadds will be set to 1.

|l 't s best t omodeartputsp dyoo uar treosvti ewi t h a | i mit numt
Now you will be reag to start you observing.

“AppendMowi B Mo dproville imoeniation on determimg the timestamps of the movie
frames.
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3.6 Setup Tab

Obs Setupl Macro | GPS |

dvl.hostname |Ioca|host

dvl.pert|30123
dvz.port|30124

[ dv2.enable dv2.hostname Iotherhost

Go.Init |

PlateScale(as/p) | 0.114
PDsAngIe(deg)I 1.20
AutaGuideBox.OfBetl 201.0 298.4

[ Ignore Motors

TcsSystem tes3 |v |
TCS Hostname |ll.

Refresh(msec) ISGO

Filter.Init |

The setup tap provide access

Go.init or Filter.init button may need to be used taméialize. Here are the normal moristap values.

3.7 Macro Tab

Obs ‘ Setup [Macro} GPs ‘

on 0

Function 1 H Function 2 H Function 3 H Function 4

(set) Path: [;"h0me!morisfmacroh-u.li;f

Files —

example beamswitch
example.dither

gps_sane

) s

(4] Il B & il

Edit Refresh m.SetButton:

Execute H Stop

0

t o

addi

t

i onal

soft
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The macro tab allow observer to execute moris IC command located in a text file. Complex or repetitive

sequences can be easily done using macros.

3.8 GPS Tab

Last ETT:

nane

l

| Repms || 00001000

[ GPS . POP ] [orr ¢] [+ ¢] [1us =
[ uTC= ][MWDD;WYY HH:MM:55 5555555

[ GP5.TTE ] [orr ¢”+ ¢]

[ GP5.Msg l [

The GPS tab display detail status from the GPS, and provide waiget to command the GPS unit. User

should refer to the

manual and software.

T M/ 4

manu al

as

t he

spex
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APPENDIX AT STAFF START UP PROCEDURES FOR MORIS

The Moris PC has both Window and udinstall. The Observer can run either version of the softwalie.
KV M is attached to the Moris PConnect to KVMCass
(http://irtfweb.ifa.hawaii.edu/irtf/computing/netwk/kvm 201406.php t o vi ew t he PC’' s ¢

1. Moris Windows

If running linux, reboot to change in to Windows XP Q$aux is the default OS, so when you see the grub
menu appear (or even before), keep hitting the down arrow on the keyboard, Ttieangle the default
selection to “WinXP”. You have 10 seconds before
When “WinXP is highlighted, hit RETURN to boot w

| VNC: ipeps g Ll » VYNC:ipeps

R/ < 5| Controls| ill Shared >|admin Conf igure R| | 3| Controls| <|[ Shared > | adnin Conf igure |

Press any key to enter the menu

GNU GRUB wversion 8.97 (637K lower / 2886464K upper memory)

Booting WinXP in 2 seconds...[]
Cent0S (2.6.18-194.32.1.el5)
Cent0S (2.6.18-194.e15)
HinXP

Use the * and ¥ keys to select which entry is highl
Press enter to boot the selected 08, ‘eg edit
conmands before booting, ‘a’ to modify e
before booting, or 'c’ for a command-line.

Once the Window OS is running, no further setup is needed by the IRTF Staff.
You can exithekvm session.

2. Moris Linux

2.1 Running Linux

If window is running, reboot. Linux is the default OS, just let it boot up.
Reboot the computer

When the grub boot loads menu is showing, select Linux (top linux menu item)

Linux should boot up it its text mode login prompt.
You can now exit th&vm vncsession.

2.2 Setup the Moris VNCfor Linux Users

Moris IC, XUI, DV runsin the vnc session Stefan:12. Inside this VNC, setup the IC, XUIl, and DV.
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IC:

Select “xterm to Morus PC” on the openwin men
Login

U cd current/ic

U morisic

XUL:

Select “xterm to Moris PC” on the openwin men
Login

U cd current/xui

0 morisxui

IC:

Select “xterm to Moris PC” on the openwin men
Login

U cd current/dv

0 dv

After the IC, XUI, and DV is running initialize the IXON camexad take an image:

=

First do a filter.init to initialize the filter wheel (button is in the setup tab).
Then selection the IXON camera. This tries to load the device driver for the camera. It usually fails on

the first they. Repeat a few time eitherbysect i ng t he “ Off” Tab, then
typing “go.init” in the command | ine.

If the camera fails to initialize aftérattempts, then connect to spexPwr. Power down the
“moris_camera” for 30 seconds. Power wup. Then

If the camera still fails, | have tried rebooting into Windows, then tried to take an image using the Andor Solis
program. (This is the window application supplied by the vendor). If Solis take an image, reboot back on linux
and try again.
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APPENDIX B - MOUNTING CHECKLIST

See the schematic in Figure 1 for the IRTF POETS setup.

Important notepower should beff when attaching and detaching cables. The best way to setup is to have all
power off, connect everything, then turn all power on.

Items tocheck in order to confirm proper hardware setup for POETS usage:

¢ Foreoptics box mounted on side of SpeX

¢ Camera mounted on bottom of fewptics box

¢ Manual shutter between POETS and Spedpisn

¢ BNC cable attached to GPS antenna at top of telescop

c BNC cable attached to “antenna” port on back of
c Serial octopus cable plugged into the back of the GPS

¢ 36-pin white cable attached to camera and back of computer

¢ Camera power cable plugged into jack on camera and an outlet

¢ SMB plugged intoh e connection on cam

cable

external trigger

¢ Warm room cable connected to back of computer

(@)

Computer power cable plugged into computer and an outlet
¢ GPS power cable plugged into jack on the GPS octopus @athlan outlet

¢ Power on for the following:
0] GPS [lights on front will glow];
(i) camera [can’t confirm power on wuntil softw
(i) computer [lights on front will glow].

¢ Confirm that computer power and connection are functional by bringing upygispihe warm room

c Can confirm that GPS is connected by clicking o
connection is made, an error message will appear

c Can confirm that camera is working byktop:ifnoc ki ng
connection is made, an error message will appear

¢ Can confirm that camera power is working by watching the red cooling notice at the bottom left of the
camera software displayi t shoul d read bel ow “0° Crestavtupt hi n a r
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APPENDIX CT FILTER WHEEL DETAILS

Moris has a 10 position filter wheel. The following table summaries the filters installed in this wheel.

Wavelen
Menu Name Description (microns) Step Position |Encoder IO value
Open 0.7 0 0
SDSS g 0.48 18493 1
SDSS r 0.62 16445 2
SDSS i 0.76 14392 3
SDSS z 0.86 12338 4
Johnson V 0.55 10282 5
VR 0.6 8226 6
LPR_600 0.73 6170 7
LPR_700 0.77 4114 8
890 19nm_CHA4 0.89 2058 9

Note: Wavelen column contains the values used by the software for diierefraction caculations.
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APPENDIX D - FORE-OPTICS AND MOUNTING BOX NOTES

D.1- Adjustment of the z-extension

The camera can be fzecteadi on”ad] Tsiisngsthde“thre
box. This system is comprised three components: (i) an innghreaded aluminum piece (32 threads per
inch), (ii) and outethreaded steel plate which screws into (i) allowing for a range of xx inches vertical motion
and (iii) an aluminum base plate which attaches to (i) and thereal@omponent (ii) sets the camera height
and can be adjusted via threading. By loosening the sliding attachments between components (i) and (iii),
camera is decoupled and can move in th@ection without rotation.

In practice, the sliders on mgonent (iii) are loosened and the camera is allowed to drop to the lowest position
Component (ii) is threaded into or out of component (i) to the desired height. The camera and component |
are then lifted until flush with component (ii) (there igefdl groove between components (i) and (iii) in order
for the connection to be light tight), and the sliding attachments on component (iii) are tightened to hold tl
camera in place.

The systenshouldbe setup to be cofocal with SpeX. Different filteh®uld not effect the focus to a detectable
degree. Therefore, the focus should not require adjustment during regular use.

Important note: The focusing system was designed to allow for maximum range. If the camera is lifted to th
highest position, thenount for lenses 2 & 3 could impact the shutter and/or camera window. Be careful!

D.2 Adjustment of mount for lenses 2 & 3

The mount for lenses 2 & 3 was designed to be adjustable mdinection. Thus, the mounting component
screws into the mountingracket with threads of 14 per inch. Optimal alignment places the top of lens 2 in the
middle of the mounting bracket. This should not need to be adjusted during regular use.

See the i mportant nozeetendeéeon® admpeatofeghsenountgo adi het
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APPENDIX ET MovVIE MODE TIMING

This section provides information on determine the time stamp of your movie mode iftagéslowing
example use 1.0 sec itime, 1 coadd.

1. Internal Trigger

In Internal Trigger , the Ixon camera ait its data acquition when commanded by the PC.

The PCreadsth&e o mp ut e r ' s after gasntnandithet IXOM ¢o staifthis time should be accurate
better tharD.1 seconds. ThHeux computer clock is synced to the GPS using NTP.

Key FIT headers are

TIME_OBS= '19:57:33.470932' / UT TIME OF ACQISTION (‘hh:mm:ss.ss’)

DATE_OBS= ‘2011 - 08-23'/ UT DATE OF ACQUISITION ('yyyy/mm/dd")
ITIME = 1.0000 / INTEGRATION TIME IN SECONDS

A_ITIME = 1.000000/ IX ON actual exp sec

A_KTIME = 1.001740 / IXON actual kinetic sec

The TIME_OBS provide the time for thé'iinage. The repeat period is given by A_KTIME.
So,
Movie image 0 = DATE_OBS
Movie image 1 = DATE_OBS + A_KTIME.
Movie image 2 = DATE_OBS + 2*A_KTIME

19:57:33.470932
1957:33.470932 + 1.001740 seconds
19:57:33.470932 + (2*1.001740) seconds

Movie image N = DATE_OBS + N*A_KTIME.
The exposure time of a single coadd is provided by ITIME. This should match the A_ITIME.
2. Externa Start

In External Start, a GPS pulse will start the movie acquisition. The subsequence frames are scheduled by the
Ixon camera, and the A_KTIME is the period between frames.

Key FIT headers are:

TIME_OBS= '19:58:52.000000'/ UT TIME OF ACQISTION (‘hh:mm:ss.ss')
DATE_OBS= '2011 - 08- 23"/ UT DATE OF ACQUISITION (‘yyyy/mm/dd")
MV_TRIG = 1/ MovieTrigger is External_Start

GPS_CMD ='#21,1,+,08232011,195852.0000000,00001000'#21"

ITIME = 1.0000/ INTEGRATION TIME IN SECONDS
A_ITIME = 1.000000 / IXON actual exp sec

A_KTIME = 1.001740 / IXON actual kinetic sec

MV_TRIG show External Start.

GPS_CMD, show the POP command given to the GPS in order to start the movie. The G&S$snazauable
on the IRTF MORIS web site. The DATE and TIME_OBS should matcbkttrepulse command by the GPS,
in this case 19:58:52.0 is the start time.

The TIME_OBS provide the time for thé'image. The repeat period is given by A_KTIME.
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So,

Movie image 0 = DATE_OBS =19:58:52.0
Movie image 1 = DATE_OBS + A_KTIME. =19:58:52.0 + 1.001740 seconds
Movie image 2 = DATE_OBS + 2*A_KTIME =19:58:52.0 + (2*1.001740) seconds

Movie image N = DATE_OBS + N*A_KTIME.
The exposure time of a singleastd is provided by ITIME. This should match the A_ITIME.
3. External

In External, a GPS pulsewill cause the image on the CCD to be transferred to the readout area on the rising
pulse of the GPS POP signal. The image in the readout area, are therd sarddaved.

Key FIT headers are:

TIME_OBS= '23:32:50.000000'/ UT TIME OF ACQISTION (‘hh:mm:ss.ss")

DATE_OBS= '2011 - 08-24'/ UT DATE OF ACQUISITION ('yyyy/mm/dd’)
MV_TRIG = 2 / MovieTrigger is External

GPS_REP_= 10 00/ GPS Pulse Repeat Period, milliseconds
GPS_CMD ='#21,2, +,08242011,233250.0000000,000010 00,6 '

ITIME = 0.0000 / INTEGRATION TIME IN SECONDS

A_ITIME = 0.00001 0/1 XON actual exp sec

A_ATIME = 0.28728 0/ IXON actual Accum sec

A_KTIME = 0.28728 0/ IXON actual kinetic sec

TheGPS_CMD, show the POP command givetheoGPS in order to start the movie. The GPS manual is
available on the IRTF MORIS web site. The DATE and TIME_OBS should match the start pulse command by
the GPSNote the TIME_OBS match up with the GPS_Citart pulse (232:50.0), and the GPS_REP is

1000 ms (same value used in the GPS_CMD).

The F'image should be discarded. The Time Stamp values are valid for the remaining images.

The TIME_OBS provide the time for thé'iinage. The repeat period is given by A_KTIME.
So,

Movie image 0 = DATE_OBS = Undefined.

Movie image 1 = DATE_OBS =23:32:50

Movie image 1 = DATE_OBS + 1*GPS_REP =23:32:50 + (1*1.00) seconds.
Movie image 2 = DATE_OBS + 2*GPS_REP = 23:32:50 + (2*1.000) seconds.

Movie image N = DATE_OBS + N*GPS_REP

The exposuréime is equal to the GPS_REP, in this example it is 1.000 seconds
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APPENDIX F T ADDITIONAL NOTES

The camera for this system is an Andor Technology iXon. It is athe&helf camera, with a back
illuminated, frametransfer CCD (512 x 512, with I6n square pixels).

Model Serial Number
Camera: DU-897ECSO#BV X-3020
CCD: E2V TECH CCD97 0544504-23
PCI Card: CCl-22 C-1188B

E.2-Cooling

The camera housing contains a thermoelectric cooler. This cooler is powered via a 2.1 mm Jack conne:
which goes through an adapter (Input: -BBD V, 4763 Hz, 0.4 A, Output: 7.5V, 4.0 A) and to a standard 120
V U.S. plug.

The minimum cooling depends on ambient temperature. For reference, at 68°F the camera has a minin
cooling of-60°C. An alarm wilsound if the camera overheats, which can happen if the air vents are blocked.

Additional cooling can be achieved through water cooling; however, this method has not been tested for -
IRTF POETS system.

E.3 PClI interface

The controller card for the cara is a ¥size PCI card. The camecamputer cable is-f long and has
proprietary 36way connectors. PCI card and cable are provided by Andor Technology.

E.4 Trigger cable

The external trigger cable is 3 with an SMB on the camera end and a BNClenuser end. The input is
TTL level and CMOS compatible and has A¥@mpedance. The camera comes with a standard, approximately
6-ft long cable. This system uses a custonift2@ble (RG174) from Stonewall Cable, Inc.

E.5GPS

The GPS for this system a Spectrum Instruments, Inc. Intelligent Reference4dlMA complete user manual
is located online ahttp://occult.mit.edu/_graphics/POETS/ info/TM4manual.pdfl hard copies are at the
IRTF and MIT.

The GPS is connected to the computer, trigger cablé power via an octopus serial cable. A serial connection

goes to the computer, a BNC connection from the
the camera, and power comes from an adapter (Input14@0/, 0.4 A, Output: 24 V,.@8 A) with a standard

120 V U. S. pl ug. A BNC cable runs from the “ant
telescope.
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APPENDIX G T PROBLEMS AND SOLUTIONS

SomeTroublelog problems and solutions are described &ssieesource foruture problems.

1. Red Filter Wheel Message Al OBits!=Filtero.
Each filter position in moris has unique bit value.
After moving the filter wheel, moris checks to see if the 10 Bit value matches the filter position. If it
does not match, you will see this ssage. It is likely the filter is not in the correct position. The user
should initialize the will and perform the move again.

2. isock communication erroro while performing a f

Moris communicateso the filter wheel via a telnet connéota digiport. This indicatesnarror with the telnet
connection. Try the following to clean the problem:

First “ pi ndheprmgfails, she diggis dffline. Chieck power and cabling to the digi.

a. Kill any lingering telnet connection to théyd

a. From Stefan, telnet to moris digi: “telnet
b. Login as “root”, passwd is “ dbps”.
c. Type “ kil |l 17 tiornsonpdttill | any connec
d “quit” to exit moris digi
e. Initialize the filter wheel on moris.
I f the “ kil 1" dowds arcdti omoerrke,s es d h s tTihti st eva“rbmo b oo
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