
NOT user manual | Revision history 3PrefaceThis manual explains the basic operation of the NOT 2.5 m telescope. It shows how to startup the telescope, how to control the main telescope functions, such as tracking objects, andhow to close down the telescope. When a guest observer uses the telescope for the �rst time,he or she will usually be assisted by a sta� astronomer, in addition to these instructions.During most observing, however, sta� astronomers will not be present.These instructions concern only the telescope and its control system. You will also needinstruction manuals for the instruments you will use, such as the CCD camera or the pho-topolarimeter. These manuals are available at the NOT.The control system of the telescope was initially written by Ingvar Sv�ardh in 1985{89. Itwas further developed by Niklas Holsti in 1989{91. The system was ported to the currenthardware con�guration in 1990. As the work to improve the NOT continues, these instruc-tions are changed frequently. This version describes the system as it was in December 1992.Even if you have used the NOT before, please check chapter 2 to see if there are any changes.And however familiar you are with the telescope, please read the precautionsin chapter 1!The appendix contains some information that may be useful to those coming to La Palmafor the �rst time.Although we have tried to use English spelling consistently, some commands use the Amer-ican form (center, catalog). We apologize for the confusion.This manual is based on the previous version by Niklas Holsti. Some separate instructionsby Per-Ivar Emanuelson and the Ris� group have also been included in this manual. Er-rors are my own. Santa Cruz de la PalmaDecember 26, 1992Hannu KarttunenRevision historyIngvar Sv�ardh May 9, 1993Simpli�ed power up and close down. Several changes throughout the manual.
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NOT user manual | 1 Important precautions 71 Important precautions1.1 Weather precautions� Humidity precautions- If humidity exceeds 90%, close mirror covers and hatches immediately.You may resume observations after the humidity has decreased below85%.- If humidity is over 75% or increases rapidly, be prepared to close down.� Wind precautions; no dust in the air- If the wind speed exceeds 12 m/s, don't open the lower hatch or side-ports.- If the wind speed is more than 15 m/s, only downwind observations areallowed.- If the wind speed exceeds 20 m/s, stop observing and close the telescopeimmediately.� Wind precautions; dust in the air- If the wind speed exceeds 10 m/s, sideports and lower hatch must beclosed.- If the wind speed exceeds 12 m/s, stop observing and close the telescopeimmediately.� Be careful when moving outside in heavy wind. The wind speed increases aroundthe dome. When leaving the dome, open the door with caution.� Sometimes the wind speed can exceed 30 m/s. In this case, lock the dome andservice building and leave as soon as possible.� In winter there can be ice on the road. Subzero rain and sleet are also common,making the road very slippery.



8 NOT user manual | 1 Important precautions1.2 Telescope operation� There are several emergency stop buttons. These are yellow boxes with a bigred knob. In an emergency, push the button to stop the building, telescope andhatches.� There are light cells at the lower end of the entrance staircase. If you hit the beam,the building will stop. This will cause an audible alarm in the control room. Whenleaving or entering the dome, be careful not to accidentally stop the building.� Opening the trapdoor or the main door to the cellar will turn o� the power. Don'topen them while the telescope power is on.� Remember to stop the telescope (including the rotator), when �lling the CCD de-war with liquid nitrogen. The easiest way is to use the zenith command.� If you have to work with the adapter or the CCD �lter mechanism, disconnecttheir power �rst. Otherwise there is a danger of being hurt by moving parts.� The guide tv camera is a very sensitive device. Don't ever point it towards brightobjects or turn it on when there is light in the dome. Don't use the tv if theobject is brighter than 1.5 magnitudes. Use a gray �lter if it is brighter than 6magnitudes.� Most special keys of the observer terminal have special e�ects. The cursor keysmove the telescope and the numeric keypad keys select menu items. Be carefulnot to touch these keys accidentally!� Instruments are independent of the control system, and there are no safety in-terlocks between them. For example, the photopolarimeter can be damaged bypointing the telescope at a star that is too bright. See separate instrument man-uals for details.� You may need to �ll CCD's with liquid nitrogen. See separate instructions abouthandling nitrogen.



NOT user manual | 2 Recent changes 92 Recent changesThe following list summarizes the most important changes since spring 1991.� To operate the telescope, there is no more any need to go to the electronics room.Computer commands can be used to turn power on and o�.� The upper hatch has new hydraulic motors, which can be operated even duringa total power failure.� The safety interlock system has been completely changed. See sections 1.2 and10.1.� The CCD �lter mechanism has been changed. Filters can now be easily loaded ina cassette, which takes up to nine �lters.� Magnitudes can be included in object catalogues.� To boot the computer, it is no more necessary to turn o� the power; just pressthe reset button of the master processor.� Active optics has been installed. More information will appear in future revisionsof this manual.The following are changes since December 1992.� The power up and power o� procedures are simpli�ed.� A new iccd camera for the guide probe has been installed. It is some magnitudesmore sensitive than the old one.



10 NOT user manual | 3 Technical information3 Technical information3.1 TelescopeThe following list gives some important �gures of the telescope.� Location � = 17� 520 59:700 W = 1h 11m 32:0 s, � = +28� 450 20:500.Fig. 1 can be used to estimate the time of twilight and darkness, as well as thesidereal time.� Time zone UTC + 0; during daylight savings time UTC + 1 hour.� Minimum accessible declination �55�.� Altitude from mean sea level 2382m.� Azimuthal mounting with a rotating observatory building. Rotating adapter inthe Cassegrain focus compensates for �eld rotation. The zenith is a singularity,where tracking is impossible. Thus it is not recommended to make observationswithin a few degrees from the zenith.� Minimum altitude 6�.� Main mirror 2:56m.� Focal length 5:12m.� Focal ratio f/2.� Secondary mirror 0:510m.� E�ective focal length 28:160m.� E�ective focal ratio F/11.� Scale at focus 7:32500=mm, 0:13652mm=00.� Total �eld of view 300 (250 unvignetted).The layout of the �rst 
oor of the dome is shown in Fig. 2.
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NOT user manual | 3 Technical information 133.2 AdapterThe instrument adapter contains several instruments, including two movable probes, theguide probe and the CCD probe. There is also a periscope mirror, a beamsplitter, and �ltermechanisms for the guide tv and CCD. The most important components and the possiblelight paths are shown in Fig. 3.3.2.1 CCD probeThe CCD probe carries a diagonal mirror for feeding the standby CCD camera (Brocam 1or 2). It has three positions, Park, CCD, and Split. In the CCD position, the light from thecentre of the �eld is directed into the CCD camera. In the park position, the probe is outof the �eld, and the CCD doesn't receive light. The name of the split position has historicalreasons. Earlier there was a beamsplitter, but it has been replaced by a mirror that directslight to the wavefront sensor. Thus, the split position cannot be used for observing.The �lter mechanism of the CCD contains a cassette that can take up to nine �lters. These�lters can be changed easily.3.2.2 Guide probeThe guide probe carries the guide tv camera. The tv camera is an intensi�ed frame-rate(non-integrating) CCD that is used both as a �nder and for manual or automatic guiding.The camera is equipped with a �lter wheel, which contains four �lters: B, V, R, gray. The�lter can also be closed or open.The guide probe also carries a periscope mirror that, when activated, allows the guide tvcamera to look through the instrument diaphragm (if the instrument has been so designed).The guide probe is continuously movable in x and y coordinates. One unit in x or y is ap-proximately 0:007300. Two guide probe positions are prede�ned: a park position, where theprobe is out of the �eld, and a centre position, where the probe is in the centre of the �eld.Note that the tv camera can be damaged by too strong light, such as bright stars, the Moon,or dome lights. When moving to a new object, the program automatically turns the �lterwheel to the closed position to protect the camera. When the new object is reached andthe telescope is tracking, the program automatically selects a gray �lter for a �rst lookat the �eld.Maximum recommended brightnesses:- Object brighter than 1.5 mag: don't use the tv!- Object between 1.5 and 6 mag: use the gray �lter.- Object fainter than 6 mag: use any �lter.- Morning or evening sky half an hour before sunrise or after sunset.3.2.3 Interaction of the probes and other instrumentsThe light coming into the adapter �rst meets the CCD probe plane, then the guide probeplane, and then the light passes into centrally mounted instruments such as the photopo-larimeter.



14 NOT user manual | 3 Technical information

adapter

instrument

main focus top unit

CCD probe

CCD filter
standby CCDTV filter

TV camera

X

Y

TV focus

guide probe

periscope

Fig 3: Light paths in the telescope.



NOT user manual | 3 Technical information 15When the CCD probe is in the CCD position, it obscures the centre of the �eld for theguide tv and centrally mounted instruments. Thus, the guide tv will show nothing, if theguide probe is also in its centre position. Analogously, with the guide probe in the centreposition, no light reaches the centrally mounted instrument.To use a centrally mounted instrument, the CCD probe must be in its park position, andthe guide probe must be away from the centre position. Fig. 4 shows the area where theguide probe does not prevent light from entering the instrument. This is the area, whereyou should usually �nd your guide stars. There is an o�ine program running on a PC thatyou can use to �nd appropriate guide stars.If you are using only the standby CCD, you can move the guide probe anywhere where youstill can see something on the guide tv.
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16 NOT user manual | 4 User interface4 User interfaceThe control system is run from the Observer Terminal. If nothing else is stated, everythingis done from this terminal. The most often used commands can be selected from menus.Most commands can also be typed directly, which is usually faster after you have becomefamiliar with the system.4.1 Terminal screenDashed lines divide the screen in four main areas: status info, listing area, command andmessage area, and menu. Fig. 5 shows a typical display.At the top is shown status information such as the sidereal time (ST), coordinates, hatches,mirror cover, etc.
Date   91-09-01        IDLE             Focus      2699     Upper Hatch   Closed

ST     12:30:00                         TV focus    414     Lower Hatch   Closed

RA     11:17:37.50  Azimuth   116.6004  TV         Off      Mirror Cover  Closed

DEC    38:07:27.9   Altitude   45.0000  CCD probe  Park        Guide-  X    1103

Z      45.00        Rotator   -89.98    CCD filter R           probe   Y    1154

--------------------------------------------------------------------------------

 2         WeathStat Temp.Air                   15.5 degr. C   { from }    8 ^8

                     Temp.Check                 19.5 degr. C   { from }

                     Pressure                  772.6 hPa       { from }

                     Wind Speed                  2.5 m/s       { from }

                     Wind Direction            248.3 degr      { from }

                     Humidity                   53.3 %         { from }

                     Light                      49.6 Lux       { from }

                     Rain                    false             { from }

                     Dust                     true             { set  }

           Autog.    Seeing                      3.8 "         { from }

           Watchdog - data above are             5.0 seconds old           9 v9

--------------------------------------------------------------------------------

 

Command:

 

----------------------    MAIN MENU 1 commands    ------------------------------    MAIN MENU 1 commands    

0 OTHERS  1 START/  2 PRESET  3 CATA-    4 GUIDE   5 ROTATOR 6 CCD     7 AUTO-0 1 2 3 4 5 6 7

            STOP                LOGUE      PROBE               CAMERA    GUIDERFig 5: Observer terminal display



NOT user manual | 4 User interface 17In the middle there is a listing area that is used for error and help messages, object cata-logue listings, extended status displays, and output from more special commands. Enteringcertain menus will �ll the listing area with corresponding information. For example, enter-ing the catalogue menu displays the object catalogue.Below the listing area is the command line that holds the commands you type and theprompts displayed by the program. Warning messages are displayed on the line just abovethe command, and status messages that result from command execution are displayed onthe line just below. Warning and status messages remain on the display for 10 secondsand are then erased.The current menu functions are displayed at the bottom of the screen. Many menu func-tions are just entries to other menus. Such functions are displayed in capital letters. Manymenus have a function OTHERS that enters a second set of functions of this menu.Note that the menu functions show the commands that are available at the current moment,not the current status. For example, if the mirror cover menu shows the function open, itmeans that the covers are currently closed, and thus can be opened. If the covers were cur-rently open, the menu would show that close is possible.4.2 Typing commandsIn addition to the menu functions, most commands can also be typed. Commands can be inupper or lower case. Commands usually consist of words connected with hyphens, such astracking-limit. The words can be abbreviated, and trailing words left out, as long as theabbreviation is unique. For tracking-limit, some valid abbreviations are tracking-li,t-limit, and t-li. If the command is ambiguous, the control program will list all match-ing commands. Since the number of commands tends to grow, don't be surprised if oncevalid abbreviations have become ambiguous.Hit the cr key to end and execute each command. If more parameters are required, theprogram prompts for them. Use the del (or bs ) key to correct typing mistakes. Thequit key (key - on the numeric keypad) erases all of a command (and all stacked com-mands, see section 4.4).Warning: The cursor (arrow) keys cannot be used to edit commands. Theymove the telescope.Another warning: Don't use the numeric keypad keys to enter numeric pa-rameters. A keypad key selects a menu item and executes the correspond-ing command.If a command is very long, the command line will scroll horizontally, left or right, as needed.The Help key ( PF1 ) can be used at any time during the entry of a command. If usedimmediately after the command name, the syntax of the command is displayed. If usedat a prompt for a parameter, the current value and the allowed range of that parameterare displayed.The set of commands can be explored by typing the �rst letter of a command (A, say) fol-lowed by the Help key. All commands beginning with this letter will be listed on thescreen (if there is only one such command, its help information is listed).Some commands are valid only in the engineering mode. The engineering mode prompt isCommand/Eng:, while the normal mode prompt is Command:. The command engineeringenters engineering mode, and the command quit-engineering or simply quit returns tonormal mode. Guest observers should not use engineering mode, except after consultinga sta� member.



18 NOT user manual | 4 User interface4.3 Menu selectionA menu selection is indicated below by the name of the menu function in a box, for ex-ample TV On .Menu functions are numbered 0 to 7. The number appears highlighted to the left of thename of the function on the screen. To select a function, type its number on the numerickeypad (the group of numeric keys on the extreme right end of the keyboard). If there isa function name OTHERS , it gives access to a second set of functions in the same menu.The keys PF1 , : : : , PF4 always have the meanings:PF1 help,PF2 enter and display the MAIN MENU ,PF3 enter and display the PRESET MENU ,PF4 abort a preset.The commonly used menus are the following:MAIN MENU The top level menu. Access to other menus.START/STOP Open/close hatches, mirror cover, etc.PRESET Enter new objects, preset to them, etc.CATALOGUE Catalogue list, load, store, preset, etc.GUIDE PROBE Guide probe position, tv focus & �lter.ROTATOR Rotator mode and position.CCD CAMERA CCD probe position, CCD camera �lter.AUTOGUIDER Start/stop autoguiding, set parameters, etc.OTHERS Switch to another menu selection.SPECIAL FUNCTIONS Needed mainly to enter the status display.STATUS RECORD Weather conditions and other status info.4.4 Command stackingMenu functions can be selected even while typing a command. If the menu function needsno parameters, it is just executed with no e�ect on the command line. If the menu functiondoes need parameters, the incomplete command is erased from the screen, but is saved in-ternally (stacked). The command line is used to prompt for the menu function parametersin the usual way. When the menu function is completed, the saved, incomplete commandis redisplayed, and can be completed or edited.Up to 20 incomplete commands can be stacked in this way. A colon (:) is added to theCommand prompt for each stack level. For example, if the prompt is Command::: there aretwo incomplete commands stacked.The quit key (numeric keypad - ) erases all commands, clearing the stack. To erasejust the most recent, currently displayed command, backspace to the start of the commandline and press the cr key.



NOT user manual | 4 User interface 194.5 Status record displayThe status record contains information on the current state of the control system and thedevices it controls. Most of this information is very technical and intended mainly to helpin system maintenance. However, there are also some data that are useful for the observer.To see the status record, use menu commandsMAIN MENUOTHERSSPECIAL FUNCTIONSSTATUS RECORDUse the menu key Page listing to see what is available. Particularly page 2 (Weatherreport) is important for the observer. Note that the page numbers may change when thesystem evolves.In the case of problems, you may �nd it useful to �nd an appropriate status record page tosee what is going on. Some of the entries are marked with to. They are usually commandssent by the control system to devices. Other items are marked with from, showing informa-tion sent by the devices back to the control system. A few items are set. These are parame-ters that usually remain constant, although some of them can be changed with a command.



20 NOT user manual | 5 Starting up5 Starting upAs described below in more detail, before observations you have to1) check that the computers and control programs are running,2) turn on the telescope power supplies,3) open the dome and mirror covers,4) check the con�guration (pointing-model, focusing etc.).5.1 ComputerThe NOT is controlled by a VME-based Motorola computer with a master processor andthree subunit or "slave" processors, in the same VME cabinet. This cabinet alaso containsa ScanBeam processor used by the autoguider. The operating system is OS-9, which re-sembles a simpli�ed Unix. Some commands have di�erent names (instead of cd you haveto say chd and so on).1) Check that the control system is running.The computers and the control programs are usually running. If the computerdoes not respond at all, you have to reboot it, as explained in section 10.3.Look at the Observer Terminal in the Control Room. If an hour:minute:seconddisplay is running in the top left corner, the main control programs and user inter-face programs are running, and you can proceed to item 2). Otherwise you haveto boot the computer (see 10.3).If you get an error message after trying to start the user interface, boot the com-puter (see 10.3).2) Restore display.Although the control program is usually left on between nights, the observer ter-minal screen may have been erased. In this case the screen is blank except somenumbers at the upper left corner. To restore the normal display, type the commandrefresh CR(or abbreviated re).5.2 Telescope powerAt present the electronics and hydraulics for the telescope and building motions are usu-ally turned o�, when they are not needed. The power supplies are remotely controlled,and can usually be turned on and o� from the observer's terminal. If you encounter anyproblems, see section 10.4, which explains how to check the local/remote switches and turnthe power on manually.1) Check the telescope 
oor.Go up to the telescope 
oor and check that there is nothing the telescope or theinstrument mounted on the rotator might hit. Make sure that the altitude lock-pin is in its outer position. This is a black oval handle near the right end of thealtitude axis. Then return to the control room.2) Reset the safety system.If the safety system has been activated, it is not possible to turn on power. There-fore, check the safety system before continuing. Go to the main power cabinet



NOT user manual | 5 Starting up 21in the electronics room, push the two reset buttons on the interlock panels, andturn the two interlock keys. If the red lights don't go o�, or if you hear a con-tinuous clicking sound while turning the keys, you have to �nd the reason for thealarm, see 10.1.3) Turn on power.Turn on hydraulics and electronics with the commandpower-on CRWhen the programs asks you to con�rm this, type y CR .Don't continue before you see the message Telescope power is ON. Some of thepower sources come on rather slowly; thus the power-on sequence will take about60 seconds. If you want, you can see page 3 of the status record to check that allpower sources are on. If you get an error message during the power-on procedure,the safety system may have been activated. In that case turn o� power, check thesafety system (see 10.1), and try again.5.3 Opening the domeBefore opening hatches, sideports etc., take a look at the weather status on page 2 of thestatus record:MAIN MENUOTHERSSPECIAL FUNCTIONSSTATUS RECORDPage Number 2 CRPlease take note of the weather precautions listed in section 1.1. Weather conditions per-mitting, proceed as follows.1) Open sideports, if needed.To stabilize the temperature, it is often useful to open the sideports already in thelate afternoon. Do not open the one towards the Sun. To open the sideports, goto the telescope 
oor, release the latches of the ports, turn the handles up, andslide the ports open. If you do this when power is on, remember what was saidin 1.2 about the safety system!2) Open upper hatch.NOTE! Never move hatches with mirror cover open. Dust, ice, or other objectsmay fall on the mirror and damage it.One should also take care when opening the dome in daylight. If the mirror cov-ers are opened, the sunlight could be focused either on the instrument, or on thedome interior, with damage resulting in either case.If, for any reason, the hatch refuses to move, it may help if you give the commandstop-u-h. After that, you can try to open the hatch again.You can open the upper hatch byMAIN MENUSTART/STOPOpen Upper H.Or, you can just type the command open-u-h. Answer yes when the programasks you to con�rm.Wait until Upper Hatch is open (� 5 min). A message will appear on the ter-minal, and Open will be displayed instead of Undefined or Closed in the upperright corner of the screen.



22 NOT user manual | 5 Starting up3) Open lower hatch.If the altitude of your object is less than 35�, you have to open also the lowerhatch. But notice that, due to the weak mechanism, the lower hatch must notbe opened in heavy wind.The lower hatch is opened byMAIN MENUSTART/STOPOpen Lower H.or by typing open-l-h. To open the lower hatch, the upper hatch must be atleast partly open; when closed, it engages the edge of the lower hatch and pre-vents it from opening.The lower hatch can be stopped bystop-lower-hatchor, brie
y, s-l-h. As with the upper hatch, the stop command may help if thehatch refuses to obey other commands.4) Open mirror cover.MAIN MENUSTART/STOPOpen Mirror Coveror open-m-c.5.4 System and adapter setupFinally, you have to set some parameters and turn on the auxiliary instruments you mayneed. 1) Adjust the rotator.Enter the following commands to set the �eld rotator in automatic mode:rot-autofield 0You can use other values, too, if you want a special �eld-orientation. If you donot want it to rotate with the �eld rotation then instead do:rot-manrot-pos 0The rotator tries to stay within 9000 of the correct orientation. If the rotator ex-ceeds this tracking limit, a warning is given and it will try to catch up as soon aspossible. You can change this limit by e.g.rot-tr-limit 120which changes the rotator tracking limit to 12000. You should not decrease thelimit, since the default is only four encoder units, and a stricter limit may makeit impossible for the rotator servo program to maintain the required orientation.2) Turn on the guide tv.Turn on the guide tv monitor and the autoguider monitor (if you intend to au-toguide).N.B! The intensi�ed CCD camera is delicate and will be damaged by excess light.Keep the dome as dark as possible while the camera is on. Keep tv-filter



NOT user manual | 5 Starting up 23closed when you do not need the camera. The camera must not be turned onif daylight enters the dome.In an emergencyTo turn o� the cameraTV-OFF CRBefore turning on the camera, close the �lter:tv-filter closedCheck that the dome is dark. Turn on the guide tv byMAIN MENUSTART/STOPTV Onor simplytv-onIf the tv does not turn on, �rst make sure that it is o� bytv-offthen go to the telescope 
oor and check that the mains voltage to the tv powersupply is on. This is a red pushbutton on the adapter electronics box, markedICCD Power. Remember to turn o� the dome lights. When this is ok, try againwith tv-on.



24 NOT user manual | 6 Controlling the telescope6 Controlling the telescopeAfter the start-up procedure the telescope should be standing still in idle mode and point-ing to the zenith. To start tracking an object, use one of the commands described below insection 6.12. However, you should �rst understand the functions of the two movable probesin the instrument adapter. If you are not familiar with them, read section 3.2.6.1 CCD probeThe CCD probe has three positions, Park, CCD, and Split). These positions are selectedfrom the CCD CAMERA menu or by the following commands:- ccd-probe-park or c-p-p moves the CCD mirror away from the optical axis. Inthis position the camera probe does not prevent light from entering other instru-ments.- ccd-probe-ccd or c-p-c moves the CCD mirror to the optical axis. This posi-tion is used for CCD imaging. It will block the light from entering other instru-ments mounted at the optical axis. Also, it limits the region of the sky seen bythe guide tv.- ccd-probe-split or c-p-s moves another mirror to the optical axis. In this po-sition, the light is re
ected to the wavefront sensor.The command instrument-choice allows more automatic control over the CCD probe.See section 6.7 on tv con�gurations.6.2 CCD �ltersThe CCD camera has a �lter mechanism with a cassette that can take up to nine �lters.The �lter can be selected by the command ccd-filter, or the menu functionMAIN MENUCCD CAMERACCD Filterfollowed by the name of the �lter. Press the Help key after CCD Filter to see the listof possible �lters. If you enter off as the �lter name, the currently used �lter is returnedto the �lter cassette, which can then be removed.Changing the �lter takes several seconds. Before starting your exposure, wait till the nameof the selected �lter is displayed in the status �eld of the Observer terminal.If new �lters are inserted in the �lter cassette, they should be identi�ed with the commandname-ccd-filter which takes as parameters the �lter number (the position in the �ltercassette, 1{9) and the �lter name. The name should start with a letter and should notcontain blanks, colons, commas or other special characters. The names stay in e�ect evenif the computer is rebooted.Please make sure that ccd-filter off has been given before trying to take out the �ltercasette! When going to zenith this is done automatically.



NOT user manual | 6 Controlling the telescope 256.3 Guide probeThe guide probe carries the guide tv camera, which is an intensi�ed CCD camera. Notethat the tv camera can be damaged by too strong light. See the precautionsgiven in chapter 1.The guide probe is continuously movable in x and y coordinates. Each coordinate can beset separately with the commandsX valueY valueOne unit in x or y is approximately 0:007300.Two guide probe positions are prede�ned: a park position, where the probe is out of theway, and a centre position, where the probe is in the centre of the �eld. These prede�nedpositions can be reached from the GUIDE PROBE menu or by commands:- guide-probe-park or g-p-p moves the guide probe away; thus it will not blocklight from entering other instruments in the Cassegrain focus. Use this positiononly if you don't intend to use autoguiding.- guide-probe-center or g-p-c moves the guide probe to the optical axis so thatyou can check the pointing of the telescope.The guide probe can be stepped in x or y with the menu functionsGUIDE PROBEOTHERSX-X+Y-Y+The step size can be set with the commandprobe-step-size or p-s-sfollowed by the x and y step sizes. One unit is 1=1024mm in the focal plane.The x and y coordinates of a guide star for your object can easily be found by using theo�ine guide star program running on a PC at the NOT. You can, of course, also scan theallowed guide probe region.6.4 Focusing the telescopeThe image you see on the guide tv monitor is in
uenced both by the telescope focus (changedby moving the secondary) and the guide tv focus (changed by moving the tv camera on theguide probe). The telescope focus setting a�ects all other instruments, too. Therefore, youshould �rst set the main focus.The main focus is very sensitive to the position of the secondary mirror. If any work hasbeen made in the top unit, you'll �nd that the focus values may be quite di�erent fromwhat they were during your previous visit. Also, the focus depends on the temperature.Therefore, you may have to adjust the focus during the night.To set the main focus, type the commandfocus valuewhere value is an integer.



26 NOT user manual | 6 Controlling the telescopeThe CCD control system has a command focimage, which can be used to make multipleexposures. Move the telescope and change the focus between the exposures, and �nd thesmallest image to determine the proper focus value.6.5 Focusing the tvThe guide tv focus setting a�ects only the guide tv.The guide tv focus can be stepped up or down with the menu functionsMAIN MENUGUIDE PROBEOTHERSTV focus +TV focus -The step size for the movement can be set bytv-step-focus valueThe tv focus can also be set with the commandtv-focus value6.6 TV �ltersTo select a tv �lter, use the command tv-filter or the corresponding function in theGUIDE PROBE menu. When you are asked to name the �lter, remember that the Helpkey will show you which �lters are available. Usually, the �lters are B, V, R, gray, open, andclosed. When you move the telescope to a new object, the gray �lter is selected automati-cally. If the object looks very faint, open the �lter bytv-fi openNote: only closed is allowed if the telescope is slewing, in order to prevent light of brightobjects from entering the tv. If the system complains that the �lter is unknown, wait tillthe telescope is in the tracking mode.6.7 Tv con�gurationsThe guide tv is used for three main tasks:- center con�guration: Look at the object to be observed, in the centre of the �eld.- guide con�guration: Look at a guide star, for autoguiding.- periscope con�guration: Look through the periscope, to check the position ofthe object in the diaphragm.The program maintains a separate tv con�guration for each task. A tv con�guration spec-i�es several things:- position of the guide probe (x and y)- tv focus- tv �lter- tv integration parameters (see section 7.3)



NOT user manual | 6 Controlling the telescope 27To de�ne a tv con�guration, move the guide probe to the desired position and set the tv�lter, tv focus, and tv integration to the desired values, then give the commandadopt-tv-configuration or adThis command takes one parameter which is the name of the con�guration: center, guide,or periscope. The current state is recorded as that tv con�guration.To change to a de�ned tv con�guration, use one of the commandscenter-tv-configuration or ce-tguide-tv-configuration or gu-tperiscope-tv-configuration or pe-tThese commands change the guide probe position and the tv �lter, tv focus, and tv inte-gration to the states stored previously for the con�guration. (Note that the guide probeposition of the centre con�guration may di�er from the one given by GUIDE PROBECenter Position ).6.8 PeriscopeTo activate the periscope, use the commandperiscope-activateYou will also need to set x, y, and tv focus values according to the instrument you are using.To fold back (inactivate) the periscope mirror, use the commandperiscope-foldThese commands are are also available in the menuMAIN MENUOTHERSPERISCOPE BEAMSPLITTERPeriscope ActivatePeriscope Fold6.9 O�set-mode and set-modeThe telescope can track either in o�set-mode or set-mode. The cursor control keys are in-terpreted di�erently in these modes.In the o�set-mode the arrow keys  , ! step �, and " , # step �. This mode isnormally used to centre the telescope on a �xed object.In the set-mode the arrow keys change the � and � rates. This mode is used in the ratherrare occasions when you want to scan the sky, or to track a moving object (planet, comet,UFO, ...)O�set-mode is the default. The mode is changed with the commandsoffset-mode or of-m enter o�set modeset-mode or s-m enter set modeThe step size in the o�set mode can be changed by the commandoffset-size or o-sto de�ne the coordinate step per keypress, in seconds of arc. In order to see the currentvalue, hit Help after typing o-s. For example,



28 NOT user manual | 6 Controlling the telescopeo-s 10 10sets the step size to 1000 in both directions; this is a convenient value when exposing a fo-cusing sequence.If you want the same movement on the screen for o�set-steps in � as in � the cosine com-pensation should be on. This is the default, but if it has been turned o�, use the commandsMAIN MENUOTHERSCONSTANTSCos-Del comp onto turn it on. Turn the compensation o�, if, for some reason, you want the right ascensionstep to correspond to coordinate di�erences.In the set-mode you may want to use the commands- set-step de�nes the rate step per keypress.- set-rate de�nes the precise � and � rates without using the cursor keys.The unit used for � and � rates is seconds of arc per second of sidereal time.If you move the telescope abruptly with very large step sizes, it may be necessary to increasethe value of the tracking error limit, which speci�es when the telescope is considered to havelost tracking. To set the limit to 1 arcminute, typetracking-limit 60 or tr-li 606.10 Clock adjustmentThe current sidereal time clock cannot be set very precisely, and seems to drift a little. Tocorrect for these problems, the following procedure can be used.First, preset to an object with precise coordinates. Next, using o�set-mode, move the tele-scope until the object is where you want your objects to be (e.g. on the diaphragm). Fi-nally, give the commandclock-adjustment adopt or clock adThis will deduce an � correction (from the amount you moved in �). The correction is ap-plied for all future objects until you repeat the procedure or reset (zero) the correction withclock-adjustment reset or clock re6.11 Field rotatorThe instrument adapter sits on a �eld rotator that can turn the mounted instruments (in-cluding the guide tv and the CCD camera) around the optical axis in the range �199� to+203�. The rotator can hold a �xed angle relative to the telescope (manual mode), or itcan hold a given orientation relative to the equatorial system on the sky (automatic mode).When the rotator is at position 0� relative to the telescope, the guide-probe tv image showsaltitude in the vertical direction, increasing downwards, and azimuth horizontal with westto the right. When the rotator moves to positive angles, the image rotates counterclockwise.To keep a �xed angle relative to the telescope, give the commandrotator-manual



NOT user manual | 6 Controlling the telescope 29This stops the rotator at its current positionTo hold a given orientation on the sky typerotator-automaticThe rotator now starts to track the �eld rotation due to the azimuthal mounting.The rotator position can be set either with respect to the telescope, or with respect to theequatorial system, in both the manual and automatic (tracking) modes. The mode is notchanged by these commands.The commandrotator-position valuemoves the rotator to value degrees relative to the telescope.The commandfield-rotation valuemoves the rotator to put the � axis on the guide tv image at value degrees counterclockwisefrom the left-to-right direction.The most common case is the automatic mode at zero degrees �eld rotation:rot-autofield 0Note that the rotator cannot rotate inde�nitely in the same direction, as the telescope andbuilding can. To avoid running into the limits during tracking, select a suitable sign forthe angle you give in the rotator-position or field-rotation commands. Althoughrot-pos 180 and rot-pos -180 give the same orientation of the �eld, they give di�erentranges of rotator tracking.If the rotator threatens to reach the end of its range, the control system emits a warning(once only). If the absolute value of the rotator position exceeds 180 degrees, give the fol-lowing commands to turn the rotator one whole turn:rot-manrotator-turn-360 or ro-tuWhen the rotator has reached the proper position, give again the commands rot-autoand field 0.If passing the 180 degree limits and you do not take any actions, then you should be awareof that when the rotator reaches the end limit in automatic mode it will be turned 360 de-grees and then continue tracking.There is also a tracking error limit for the rotator, which can be set with rotator-tracking-limit (default 90 arc sec). If you get the messageRotator tracking lost!you must enter both rot-auto and a field command to restart the rotator. rot-auto byitself is not enough. Also, if you were autoguiding, you must start the guiding again.To stop rotator tracking, use rotator-manual. N.B. The rotator MUST BESTOPPED when �lling the CCD with liquid nitrogen! rot-pos -90 is a goodposition for this. We recommend that you turn o� the telescope power while work-ing on the telescope 
oor.6.12 Tracking and slewing



30 NOT user manual | 6 Controlling the telescopeIn the tracking mode the control system tries to keep the telescope pointed towards an ob-ject. In the slewing mode it moves fast to a new object.When you go to a catalogue object (section 8.2), the telescope will automatically start track-ing the object. You can also start tracking from the current position by giving the commandtrack-onAlso, the Abort preset key ( PF4 ) will start tracking from the current position. (Themain purpose of this key is to cancel the slewing of the telescope towards a catalogue object.)While tracking, you can use the cursor keys to adjust the pointing of the telescope. If thetelescope is tracking in the o�set-mode, as it usually is, the keys " and # change thedeclination and the keys  and ! change the right ascension. Note that after you havepressed a cursor key, the telescope will go to the slewing mode for a while.To stop tracking, use the command idle-mode, which stops the telescope at its current po-sition, or zenith, which stops the azimuth and goes to altitude nearly 90 degrees (thereis a small random component to avoid gear wear). The command zenith automaticallysets the rotator in manual mode and turns it to �90�. When going to the next object,remember rot-auto and field.To move the telescope manually in idle-mode use the cursor keys " and # to change thealtitude and the keys  and ! to change the azimuth.To move to a known altitude and/or azimuth use the commandsaltitude-position or altazimuth-position or azfollowed by the position in degrees. A movement started with these commands can bestopped by pressing a cursor key: to stop motion in altitude press " or # , to stop mo-tion in azimuth press  or ! .There are two prede�ned azimuth directions, accessed with the menu keysMAIN MENUSTART/STOPPARK BUILDINGHOIST POSITIONThe former turns the building to the default parking position. The latter is convenient, ifyou want to use the crane to lift heavy things from the unloading area to the telescope 
oor.6.13 Guide probe trackingThe guide probe operates in one of two modes: manual mode or tracking mode. In thedefault manual mode, the probe is moved only on command, and otherwise stays at thegiven x; y coordinates. In tracking mode, the probe tracks a position on the sky given inequatorial coordinates. This can be used for guiding while tracking a moving object (see7.6), and also for moving the probe to a guide star (7.5).Manual mode is set with the commandprobe-manualor any of the position-setting commands mentioned earlier. Tracking mode is set withthe commandprobe-preset-to-this or pro-preswhich makes the probe track the current selected catalogue object (e.g. the one just enteredwith app-eq or mean-eq). If the probe is subsequently put in manual mode, tracking modecan be re-entered for the same object with the command



NOT user manual | 6 Controlling the telescope 31probe-trackWhen the probe is tracking, moving the telescope with the cursor keys will not move theimage on the guide tv monitor, since the probe compensates for the telescope motion. (Thepointing precision of probe-preset is not yet determined.)



32 NOT user manual | 7 Autoguiding7 AutoguidingThe autoguider works by grabbing frames from the guide tv and correcting the telescopeposition to keep a star at a �xed position in the frame (�xed pixel numbers). The positionof the star is measured by summing pixel rows and columns of a square aperture placed onthe star image. The autoguider tries to keep the star centered in the aperture. A separatesquare aperture measures the background intensity. These apertures are drawn in red onthe autoguider monitor|the background aperture is a plain box, and the star aperture is abox with a hollow cross. The autoguider screen is shown in Fig. 6.7.1 Guiding modesThe autoguider has three modes of operation: autobox, autoprobe, and autoguide. In theautobox and autoprobe modes the autoguider corrections are not applied to move the tele-scope; instead they move the star box on the autoguider screen or the guideprobe, respec-tively. The mode is shown on the second line of the Observer's terminal.Furthermore, the autoguider can be in a single-frame mode or integrating mode. In thesingle-frame mode, guide tv frames are grabbed one at a time, and the position of the staris measured from each frame. Exactly 12.5 frames per second are processed. Thus, of the25 frames per second produced by the guide tv, half are lost.In the integrating mode, a portion of the tv image is integrated by summing a given numberof frames, pixel by pixel. A typical integration time is one second (25 frames). A portionabout 120�120 pixels in size can be integrated while using all frames. The position of the staris measured from the integrated image, which is also displayed on the autoguider monitor.Use single-frame mode when the guide star is fairly bright and seeing is good. Use integrat-ing mode when the guide star is faint, or to smooth out bad seeing. Single-frame mode isthe default when the control system is started (total start-up).A tv con�guration (section 6.7) includes the tv integration mode and integration parameters.7.2 Single-frame modeSingle-frame mode is the default. To enter the single-frame mode after integration mode,use the commandintegrate-frames 0i.e. specify zero frames to be integrated.In the single-frame mode, the full width of the tv image is displayed on the autoguider mon-itor. In addition to the apertures drawn in red, yellow corners outline the aperture thatwould be used in the integration mode.
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Fig 6: The autoguider screen.



34 NOT user manual | 7 Autoguiding7.3 Integration modeTo select integration mode, use the commandintegrate-frames or i-fto set the integration time, speci�ed as the number of frames; 25 frames is one second.This command, and the other tv integration controls discussed below, can also be foundin the TV INTEGR. menu.In integrating mode, the autoguider monitor screen is divided vertically into two parts. Theleft part shows the real-time tv image. The portion or aperture being integrated is out-lined with yellow corners. The right part of the screen shows the integrated image, out-lined in the same way.The brightness of the integrated image usually needs to be adjusted with the commandintegrate-scale or i-sThis command takes two integer parameters, a multiplier and a divisor. The summed im-age is scaled by the ratio multiplier/divisor when displayed. Normally, the divisor is setto the number of frames being integrated (this is, in fact, automatically done by the com-mand integrate-frames). Then, the multiplier is just the factor by which the integratedimage is enhanced. For example, if the multiplier is 2, the stars in the integrated imageappear twice as bright.If the integrated image is enhanced too much, the pixel values will over
ow the 8-bit rangeper pixel, and the star image will seem to have a hole in the centre, or be contoured withnested dark and bright circles. If this happens, reduce the multiplier.The best values of the integration parameters must be found by experimenting. You couldbegin, for example, with 10 frames, divisor 10 and multiplier 2.The size of the integration aperture can be changed with the command integrate-box-size, which needs both an x and a y size, given as half the number of pixels in the aperture.Normally, the size does not need to be changed.The position of the integration aperture is usually set with the mouse, as will be explainedbelow. Alternatively, the command integrate-box-position sets the pixel coordinates ofthe center of the aperture.7.4 Positioning and sizing aperturesThe star, background, and integration apertures can be moved with the mouse. The mousecursor is a yellow arrow and is moved by rolling the mouse along the table (the cursor may notbe visible until the mouse is moved). The mouse has three buttons: left, middle, and right.To move an aperture, move the mouse cursor to the position desired for the center of theaperture and click the appropriate mouse button:- background aperture | left button- star aperture | middle button- integration aperture | right buttonIn the integration mode, the star and background apertures can be placed either on theintegrated image (right part of screen), or on the real-time image (left part of screen). Nor-mally the integrated image is used. If the real-time image is used, the star position willbe measured from single frames, but only at integration time intervals, thus less often thanin single-frame mode.The star aperture can be positioned with the command box-position. The position de-�ned as the center of �eld is x = 390, y = 296. (Note that the (x; y) pixel coordinates



NOT user manual | 7 Autoguiding 35are not the same as the guide probe (x; y) coordinates). The current position can be dis-played by b-p Help . The integration aperture can be placed in a similar way with thecommand integrate-box-position.The aperture sizes can be set in pixel units with the commandsbackground-box-size or b-b-s background aperturebox-size or b-s star apertureintegrate-box-size or i-b-s integration apertureOne pixel is 0.14 arc seconds. The star aperture should be large enough to include somebackground sky. The star and background apertures can be of di�erent sizes.The commands box-position and box-size are also available in the AUTOGUIDERmenu, and the corresponding commands for the integration aperture can be found in theTV INTEGR. menu.7.5 Using the autoguiderTo use the autoguider, �rst center the object you want to observe on your instrument intracking mode. Next, �nd a suitable guide star by moving the guide probe, without chang-ing the telescope coordinates (i.e. do not touch the cursor keys).N.B. if there are bright stars nearby, set tv-filter closed before moving the guide probe,and then take a �rst look with tv-filter gray.If you know the equatorial coordinates of a guide star, enter them in the catalogue usingapp-eq or mean-eq. The commandprobe-presetshould move the guide probe to the guide star (6.13). This, however, will leave the probein automatic mode, and its motions will eventually heat the power ampli�ers. To preventthis, give the commandprobe-manualafter the preset command.If you must scan the �eld for a guide star, this is most conveniently done by stepping theguide probe x and y in steps corresponding to the guide tv �eld of view, about 9000 units.An easier way to �nd a guide star is to use the Space Telescope guide star catalogue, avail-able on a PC. There is a program that will �nd the brightest guide star in the allowedguide probe region.Fig. 4 shows the permitted region in the xy space. If the guide probe is moved closer to thecentre, it may obstruct the light path to instruments mounted centrally, below the adapter.When using the CCD camera with the diagonal mirror, all xy coordinates are allowed, butnear the center the CCD probe will shadow the guide tv, and no guide stars will be found.Put the guide star in a suitable position in the tv image, not very near an edge or corner.In integration mode, put the guide star in the integration aperture, or move the integrationaperture to the guide star. Make sure that the background aperture is on empty sky, andmove the star aperture onto the guide star.At this point, you may like to record the tv con�guration byadopt guide or ad gYou can now start autoguiding. Autoguiding is started and stopped with the menu functionsMAIN MENUAUTOGUIDER



36 NOT user manual | 7 AutoguidingAutoguide telescopeStop guidingor with the equivalent commandsauto-guideauto-stopThe cursor keys are disabled while autoguiding. The telescope can be moved (e.g. tocenter the observed object in a diaphragm) by moving the guide probe | if the guideprobe motion is slow enough, the autoguider moves the telescope. Thus, set probe-step-size to some fairly small value (50{100) and use the X+- and Y+- menu functions inGUIDE PROBE OTHERS .There is an alarm if the autoguider fails, or if the guide star is too faint (e.g. because ofworsening seeing). The current con�dence value is displayed after the guide mode on theObserver's terminal. This value is given by (I � Ib)=Ilimit, where I is the total intensityin the star box, and Ib is the background. The con�dence limit is set by guide-doubt.The default value is 0.4; smaller values permit fainter stars, but are not recommended forsingle-frame mode.7.6 Tracking a moving objectThe NOT has NOT been designed for tracking moving objects (asteroids, comets, birds).To a certain extent that, however, is possible. The idea is to move the guide probe whileautoguiding, thus cheating the telescope to follow an object that moves with respect tothe guide star.First, �nd your object and a proper guide star. Store the coordinates of the guide starinto your catalogue byMAIN MENUCATALOGOTHERSProbe coord.You will use the telescope in the set mode (maybe some ethymologist could explain the ori-gin of this funny name). You then have to give the probe correction speeds byset-modeset-rate x ywhere x[00=s] and y[00=s] are the speeds in right ascension and declination, respectively. Bothare in arc seconds per second of sidereal time. The telescope will move with the de�nedset rate as long as set-mode is used.If doingset-step valuethen during set-mode hitting a cursor key will now make the telescope drift at the de�nedrate and track your object. This is in addition to the set rate used.Next, start tracking the guide star with the guide probe byMAIN MENUCATALOGProbe presetNow you can start autoguiding the usual way.This method will soon overheat the power ampli�ers of the xy servos. After maybe 15 minutesyou will get a warning. Then you should stop guiding, set the probe into manual mode by



NOT user manual | 7 Autoguiding 37probe-manand let the ampli�ers cool for some time, perhaps half an hour.After �nishing your observations you have to remember to set the probe in the manualmode and reset the correction speeds byprobe-manset-rate 0 0offset-mode



38 NOT user manual | 8 Object catalogues8 Object cataloguesThe program keeps a catalogue of objects. An object in the catalogue can be speci�edwith mean coordinates of some epoch, or apparent coordinates of date. An object spec-i�ed with mean coordinates can also have a proper motion. Objects can be entered intothe catalogue on-line.Under the CATALOGUE menu, the objects in the catalogue are listed on the screen. Thelisting can be scrolled back and forth. An object can be selected with menu keys, or bygiving the name of the object. The selected object is displayed with white background inthe listing. Then, the telescope (or the guide probe) can be told to track (preset to) theselected object. Many of these commands are also available in the PRESET menu.8.1 Adding objectsTo enter an object with mean coordinates:Type the command mean-equatorial or select it from the menu. Then type the follow-ing items:- Name of the object (a string). If the object name starts with a non-alphabeticcharacter, or contains spaces, commas, or colons, it must be enclosed in single ordouble quotes, for example '123M' or "U Her".- Right Ascension; hours, minutes, and seconds, separated by spaces, colons or com-mas; hours and minutes must be integers, seconds can contain also a decimal part.- Declination (possible sign, degrees, minutes, seconds).- Epoch (1900 { 2100; the year can also contain decimals).- Proper motion in � (seconds of arc / year).- Proper motion in � (seconds of arc / year).- Magnitude.- CR .For example, the commandmean-eq obj1 1 0 1.5 -10 1 1 1950.0 0 0 18.5adds an object obj1, whose � = 1h 0min1:5 s, � = �10�10100, epoch is 1950:0, proper mo-tion is zero and magnitude 18.5.To enter an object with apparent coordinates of date use the command apparent-equatorial followed by- Name of the object, as above.- � and �, as above.- Magnitude.- CR .After either of these two commands, the new object is the selected one. Finally, a functionis provided to enter the current telescope position as a catalogue object (with apparent co-ordinates of date). The command is these-coordinates followed by the object name.8.2 Going to catalogue objects



NOT user manual | 8 Object catalogues 39To start tracking the selected object:CATALOGUEPreset to thisor type preset-to-this or pres.Then type guide-star-recall or g-s-r to put the guide probe on the guide star. Afterthe guide probe has moved to a proper position, use tv-filter red (tv-fi r) and afterthat, if needed, tv-filter open (tv-fi o) to select the most suitable �lter for you. Thelast step is to click the autoguider mouse's center button on the star and after that entercommand auto-guide or a-g.There is also a command go-to-object (or go) that takes as parameter the name of theobject to be selected and tracked.For apparent coordinates, the program applies diurnal aberration, atmospheric refraction,and telescope pointing corrections.For mean coordinates, the program applies precession, nutation, annual aberration andproper motion to compute the corresponding apparent coordinates of date, which are thentreated as above.If you change your mind, use the Abort Preset key ( PF4 key) to cancel the preset-ting. The telescope will start tracking from its current position. The command abort-preset is equivalent.Analogously, to make the guide probe track the selected object, use CATALOGUEprobe preset or probe-preset. See 7.5.It is possible to preset to given apparent coordinates without adding the object to the cat-alogue. The command isnew-object � � CR8.3 Listing and editing a catalogueThe CATALOGUE menu functions to control the catalogue listing are:Select next select next object (scroll if needed)Select previous select preceding object (scroll if needed)Select object select object identi�ed by nameNumeric keypad 8 scroll one page backwardNumeric keypad 9 scroll one page forwardThe catalogue listing remains on the screen even if you move away from the CATALOGUEmenu. To get rid of it, enter the START/STOP menu temporarily (e.g. from the mainmenu).The selected object can be deleted (erased) with the command delete-this-object. Theentire catalogue can be erased with the command erase-catalogue.At present, objects cannot be edited on-line in the control system computer.To store or load the catalogue, use the menu functions or commandsCATALOGUEStore catalogLoad catalogThe program asks for a �le name. File names should start with a letter and should notcontain blanks, colons, commas, or hyphens. If the �le already exists, Store catalogue



40 NOT user manual | 8 Object cataloguesoverwrites it. The �le is put in the directory /dd/user/observer (unless it contains anabsolute path name, i.e. one that starts with slash /) as in '/catalog/mycat.cat' whichstores it on the HP disc.N.B. If you will need your catalogue next night, please store it. Otherwise, if the controlprogram is stopped during the day for some reason, the catalogue will be lost.8.4 Prerecorded cataloguesCatalogues are ordinary text �les. You can write them using your favourite text editor,and bring them to the NOT on 3 inch PC diskettes (sorry, we cannot read Mac diskettes)or on tape. Then you can use the local network to copy them to the control computer,with help of the sta�.Each line of a catalogue contains one object. For each object the following informationis needed:1) Name of the object. Columns 1{9 are always interpreted as the name, and column10 must be empty. Otherwise the input format is relatively free.2) Right ascension in the form hour:minute:second; hour and minute must be inte-gers and second can be a real number.3) Declination, degree:minute:second; again degree and minute are integers and sec-ond a real number.4) Type of coordinates. This can be M (mean coordinates) or A (apparent). If thetype is M, you can also give the items 5){8). If the type is A, you cannot specifyepoch or proper motion, but you can still give the magnitude.5) Epoch of the coordinates. For mean coordinates the default is 1950.0.6) Proper motion in right ascension, seconds of arc per year.7) Proper motion in declination, seconds of arc per year.8) Magnitude. Default is 0.Items 5){8) are optional.When you load a prerecorded catalogue, check that the display shows the correct numberof objects. If there is anything wrong with an entry, it is omitted. This may happen if, e.g.minutes or seconds exceed 60, hour, degree or minute is not an integer etc. If there are anyerrors, they will be listed in the �le /dd/user/observer/errors.The o�ine guide star program can also read your catalogue. It will check that the cata-logue is syntactically correct and that the values are reasonable, �nd the best guide stars(and add them to your catalogue if you want to), display the �elds, and show the altitudeas a function of time for each object.



NOT user manual | 8 Object catalogues 418.5 ExampleAssume the �le /dd/NOT/OBSERVER/test contains the following lines:qwerty 12:10:10.00 -10:10:10.0 M 2000.0 0.0003 0.0001 2.7asdfg 12:06:18.76 -12:11:22.5 Msdlkhkh 10:12:45.00 34:34:43.6 A 6.5This catalogue can be loaded with the commandsMAIN MENUCATALOGUEload catalogThe program asks for the the �le name. Enter test, and after a while the following dis-play appears in the listing area:1 qwerty 12:10:10.00 -10:10:10.0 Mean 2000.0 0.0003 0.0001 2.72 asdfg 12:06:18.76 -12:11:22.5 Mean 1950.0 0.0000 0.0000 0.03 sdlkhkh 10:12:45.00 34:34:43.6 Apparent 6.5( 3 objects in test)Initially the �rst object is selected, and displayed in inverse video (shown here inside the box).You can now use the Nearest FK5 star menu key to ask the program to �nd the coor-dinates of the FK5 star nearest to the selected object. Its coordinates will be inserted afterthe selected object, and the display changes to1 qwerty 12:10:10.00 -10:10:10.0 Mean 2000.0 0.0003 0.0001 2.72 FK5 12:06:18.76 -12:11:22.5 Mean 1990.5 0.0000 0.0000 0.03 asdfg 12:06:18.76 -12:11:22.5 Mean 1950.0 0.0000 0.0000 0.04 sdlkhkh 10:12:45.00 34:34:43.6 Apparent 6.5( 4 objects in test)The FK5 star also becomes the selected object.After �nishing observations and having possibly added more objects you can save the cat-alogue with the commandsMAIN MENUCATALOGUEsave catalogThe program asks again for a �le name. If you give the name of your original catalogue,it will be overwritten. If you want to keep the original �le, too, you must give anothername to the modi�ed catalogue. The �le will appear in the directory /dd/NOT/OBSERVER(which is R:/ASTRO/CATALOG on PC), from which you can later rescue it to another com-puter with the help of ftp.



42 NOT user manual | 9 Closing down9 Closing downThe normal close-down procedure at present involves closing the mirror covers, hatches, andside ports. The guide tv must be turned o�. The telescope is moved to the zenith position.(You may note that the zenith position varies a little. The position is given a small randomvariation to reduce wear on the altitude gears.)The building is turned to put the entrance in a convenient position. The electronics andhydraulics are turned o�. For safety, the servos are set to the minimum velocities. Thecomputers and control programs are left running.9.1 Turn o� tv, and park the telescopeDo the following functions in the MAIN MENU START/STOP menu:TV Off Turn o� guide tv cameraZenith Position Telescope to zenithClose Mirr-Cov Close mirror coverPark Building For convenient entryClose Lower H. Close lower hatch (if open)Before continuing, you must wait until the mirror cover is closed to avoid loose stu� fallingon the mirror (look at the upper right corner of the screen). Also, you have to wait untilthe lower hatch is closed, because before that the upper hatch cannot be closed.If a timeout should occur on the lower hatch, then do like this:stop-lower wait 10 sopen-lower wait 10 sstop-lower wait 10 sclose-lowerRepeat this 5 times, if there is no success, tell the sta� or try to do it manually (seesection 10.6).When the mirror cover and lower hatch are closed, close the upper hatch byClose Upper H.Please note that closing the upper hatch takes almost �ve minutes. Be patient.If the hatches do not move, give the commands stop-l-h and/or stop-u-h and try again.If they still do not move, close them manually (see 10.6 for instructions).9.2 Turn o� powerBefore doing this you should wait until the telescope and building have stopped. In thepark position the azimuth is about 116�. Look at the Observer's terminal, and wait tillthe azimuth value remains constant.Next, give the commandpower-offand wait till you see the message Telescope power is off. If the automatic power-o�fails for any reason, turn power sources into local mode and turn them o� manually (see10.4.3 for instructions).



NOT user manual | 9 Closing down 439.3 Finish- If the sideports are open, go to the telescope 
oor and close them.- If you will need your catalogue later, save it:CATALOGUEStore catalogue- Turn down the brightness of the observer terminal.- Switch o� the guide tv, autoguider and CCD monitors.- Write in the logbookPlease use only the right hand side of each leaf. The logbook is periodically faxedto the NOT director. Use a pen that makes a strong line, and write fairly largeletters. We welcome criticism and suggestions for improving the telescope.- CLEAN UP AFTER YOUR NIGHT SNACKS, BOTH IN THE DOMEAND SERVICE BUILDING, PLEASE!!- Lock the doors (dome and service building).9.4 After the last observing night- After your last observing night, write an observing report. There are empty formsin a blue binder labelled Observing reports in the control room.- Remove your snack leftovers from the fridge.- Return the observatory key to the sta�. Otherwise you will lose your deposit.



44 NOT user manual | 10 Troubleshooting10 TroubleshootingThis chapter describes some problems you may meet when observing with the NOT. Also,some of the error and warning messages of the control system you can (and probably will)get, are discussed here. If the supporting astronomer is not available, you can try to solvethese problems by yourself. Because of the small sta� at NOT, there may be times whenno support is available.10.1 Emergency stopsThe emergency switches turn o� the power to the dome, telescope and hatch motors. Ifyou cannot move the telescope or hatches, you should �rst check, if an emergency stop hasbeen used to cut o� the power.If the telescope power is not on when an emergency stop is activated, it is relatively easy toreset the safety system (see 10.1.2). If the power was on, but nothing was moving, it maystill be enough to reset the safety system, and turn on the power again. If the telescopewas moving when the power was turned o� by the safety system, you may also experiencea building crash (see 10.5).Most of the emergency stops are yellow boxes with red buttons. Pushing the button in willcut o� the power. In addition, there are some other emergency stops, which you may veryeasily trigger inadvertently:- The entrance to the cellar, as well as the exterior cellar door are connected to thesafety system. Don't open these doors while the telescope power is on.- Opening the door to the telescope 
oor will also turn o� the power, unless you�rst take the yellow joystick looking thing to the right of the door, and keep thebutton pressed halfway. Since working while holding this device is almost impos-sible, you should turn o� the power if you have to work on the telescope 
oor.- At the lower end of the entrance staircase there are light cells, which stop thebuilding, if something hits the beam. This will cause an audible alarm in the con-trol room (see 10.1.4).10.1.1 IndicationsIn the control room there is an indication panel on the wall to the left of the door to the elec-tronics room. It should have one green light on. If any of the yellow lights is lit, an emergencystop has been activated, and you have to reset the security system, as described in 10.1.2.In the electronics room there are two alarm panels in the main power rack (marked Interlockin Fig. 2). Both panels must have a green LED on, and none of the red LED's should belit or 
ashing. Otherwise, reset the security system.10.1.2 LED's lit in the control room indicator panelIf one or more LED's are lit on the indicator panel in the control room, proceed as follows:1) Identify the source of the problem.Go to the alarm panel in the electronics room (located in the main power rack tothe left of the door) and identify the source of the problem, i.e. which red LED'sare 
ashing. Go to the site of the problem and assure that everything is ok. Re-lease the emergency stop, if it has been pushed in. Remember that someone might



NOT user manual | 10 Troubleshooting 45have pressed an emergency button to prevent you from accidentally moving thetelescope.2) Acknowledge alarm.Push the reset button of the alarmpanel. This will cause the 
ashing LED/LED'sto go o� and you can proceed to the next step. If the LED's change to constantlight the problem prevails and you should go back and identify the source of theproblem.3) Reset the security system.At this point you must be absolutely sure that nobody will be accidentally harmedwhen you reset the security system! Further, you must assure that the power-o�sequence has been completed either automatically or manually. To reset the secu-rity system, turn the keys located below the alarm panels till a distinct click indi-cates that the reset was succesful. Repeatedly clicking noises indicate problems,in which case you have to go back to identify the problem or call a technician.10.1.3 No LED's lit, but the telescope doesn't moveThere is also a separate safety system for the hydraulics. In rack 23 there is a row of red lightsand a yellow one (marked Interlock in Fig. 2). If the yellow light is not lit, do the following:1) Turn o� power, manually or automatically (it is probably already o�).2) Reset the hydraulics interlock by pushing the yellow button.3) Reset the interlock system as in previous section.10.1.4 Audible alarm in the control roomIf the moving staircase hits something, the light cells will cut o� the power to the buildingmotion. If the telescope is tracking, it will still continue its motion. If you hear the alarm(and get a message that indicates problems with the building power), you have to quicklycheck, if it's a real accident. If not, reset the safety system by pushing the reset buttonsand turning the keys. The building power will be turned on automatically. If you are nottoo close to the zenith, you may be able to continue tracking without an interrupt. If youare too slow, or if the telescope is moving fast, you'll end up with a genuine building crash,which you can solve as explained in 10.5.10.1.5 After resetting the safety systemAfter resetting the security system you may still have some problems in bringing the sys-tem up to full life.1) Check power indications.If the power is o�, try to turn it on. Look at page 3 of the status record. If anyof the entries keeps showing Failure, you'll probably have to boot the computer.2) Check the slaves.Look at the slave consoles. If there are any cryptic error messages, it is betterto reboot the computer.



46 NOT user manual | 10 Troubleshooting10.2 Terminal problemsThe observer terminal does not respond.Check if the computer is running. This you can see at the console. If that seems dead, too,boot the computer (see section 10.3). Otherwise, turn the power of the observer terminalo� and on again, and use the refresh command to clean the display. If even this does nothelp, the terminal may have been broken. In this case you can try using the console to runthe user interface, after the support sta� has logged you in.



NOT user manual | 10 Troubleshooting 4710.3 How to reboot the computerThe system may crash for many reasons:- Only when the control system starts, does it check if the I/O cards are on. Ifthey have later been turned o�, an attempt to read device status or send a com-mand will crash the programs. This happens mainly after repairs, during whichthe power has been turned o�. This is intentional, since in such a case the sys-tem should be reset anyway. Sometimes, the I/O cards may seem absent withoutany obvious reason.- Software error. Well ... the programmers are just human beings.- Operating system bug. The OS-9 real-time operating system is widely used inter-nationally but is is not free from bugs. Also, the Certi�ed Software Pascal com-piler is far from reliable.Even if the control system has not crashed completely but behaves in a strange way, it maybe wise to reboot the computer.To boot the control computer you have to do the following things:1) Check that the terminals marked control computer console and observer terminalare on; they are both in the Control room.2) Go to the Electronics room and �nd the master processor in the leftmost electron-ics rack. (It has a sticker that says master). Push the red reset button.3) Go to the control computer console in the Control room. The terminal displaysvarious messages. Don't do anything before the prompt $ is displayed on the lastline; this takes about 20 seconds.4) Start the subunit programs. On the console, typestartslaves ReturnYou can use either uppercase or lowercase letters. Typing mistakes can be cor-rected with the BS (backspace) or DEL key.The console terminal displays various messages. Wait until the prompt $ againappears on the last line.5) Wait till the slave processors have started. This takes about a minute. The threeslave consoles on the shelf in the control room should all display a lineEVENTS WARNINGS ERRORSContinuing before the slaves are running will probably crash the system, and youhave to start from the beginning, this time slowly enough. Also, if the slave con-soles display any error messages, go back to item 2) and reboot.6) Log on to the master computer. On the observer terminal, press the CLEAR key,which is in the upper row of orange keys, a bit above and to the left of the Returnkey. Next, press the Return key ( CR ) until the prompt User name?: appears.Now log on by writing (in upper or lower case; it doesn't matter)not 2.5 CRThe system should bid you welcome, and the prompt NOT: should appear.7) Start the master programs by typingstartcs CRA number is displayed (for example, +14). If the autoguider monitor is on, it willgo dark after some seconds, then display a colourful advertisement, and then (af-ter about 10 seconds) a dark background with two small red boxes and a larger



48 NOT user manual | 10 Troubleshootingbox outlined with yellow corners.Wait until the prompt NOT: appears again on the observer terminal.8) Start the user interface program. On the observer terminal, typenotcs CRThe program will display the user number assigned to this terminal, and then theusual display of telescope status should appear.9) At the lower right corner of the message area there will be a message Simulated.This means that the master is not yet communicating with the slaves. So youhave to start the subunits. Typestart-subunit all CRand observe that the Sidereal Time (ST) displayed on the terminal now agrees withthe large clock display above the terminal. You will get an error message, when thesidereal time clock is read for the �rst time. You don't have to worry about this.10) Just to be sure, check once more the slave consoles. If they display any errormessages, the system is not running as it should. In this case try once more toreset the system.If anything goes wrong, start again from the beginning. If you don't manage to bring thesystem up after a few (3{5) trials, call for help.



NOT user manual | 10 Troubleshooting 4910.4 Power-upIn the following, the items #1,...,#10 refer to the labels #1 ,..., #10 in Fig. 2. The switcheson the two racks in the electronics room are also labeled with the same numbers.10.4.1 Selecting local/remote modeIn order to use the automatic power-up sequence, the local/remote switches must be in theremote position. Most switches have a green lamp, which is o� in the remote position. Forautomatic operation these switches must be in the remote position, the button out, and thegreen light o�. In the local mode the button is pushed in and the green light is lit.To check these switches, go to the electronics room, and �nd the following items:1) Hydraulic pump switches. Find the switch labeled #1 (on wall to Control room),second section from left, fourth door from below (bay 2D). The local/remote switchis to the left of this.2) Building power supply, switch #2, Rack 23, near the 
oor, Building PSU, secondbutton from right.3) Building power ampli�er. Switch #4, Rack 23, Building PA, second button fromright.4) Az/Alt power supply. Az/Alt PSU, switch #5, rack 21, Az/Alt PSU, second but-ton from right.5) Azimuth power ampli�er. Switch #6, Rack 21, Azimuth PA, second button fromright.6) Altitude power ampli�er. Switch #7, Rack 21, Altitude PA, second button fromright.7) Top Unit �24 V. Switch #8, Rack 22, 1.2 m from 
oor, upper button.8) Rotator power supply. Switch #9, Rack 23, high up, Rotator PSU, second but-ton from right.9) Rotator power ampli�er. Switch #10, Rack 23, highest unit, Rotator PA, secondbutton from right.10.4.2 Manual power-upIf nothing else helps, you can turn the power on manually. In this case the local/remoteswitches must be in local. Do as described above, but set the switches in local (indicatedby green lights). Then do the following operations:1) Switch on hydraulic pumps. Find the switch #1 (on wall to Control room), secondsection from left, fourth door from below (bay 2D). Turn the switch on.2) Start building power supply, switch #2, Rack 23, near the 
oor, Building PSU,rightmost button. If the yellow lamp on PSU is not lit, press "Interlock Reset"(Rack 23, Interlock Monitor).If the red lamp on Building PA does not turn o� within a few seconds, call tech-nician and stop.3) Loosen building brakes. Switch #3, Rack 23, 1.2 m from 
oor, Building Brakesto position Breaks released.4) Start building power ampli�er. Switch #4, Rack 23, Building PA, rightmost but-ton.



50 NOT user manual | 10 TroubleshootingNote! If a red lamp is lit, switch o� PA and PSU and go back to step 2 (Startbuilding power supply).5) Start Az/Alt power supply.First, �nd the 28V DC lamps on the Azimuth and Altitude power ampli�ers inrack 21. You need to check these immediately after this step.Turn on Az/Alt PSU, switch #5, rack 21, Az/Alt PSU, rightmost button. Note!If the 28V DC lamps on the Azimuth PA and Altitude PA do not light up atonce, switch o� Az/Alt PSU immediately! Wait at least 10 seconds before tryingto turn it on again.It is also important to wait (about 5-10 seconds) until 170V DC lamps are lit onAzimuth PA and Altitude PA.If the fuses burn out, switch o� Az/Alt PSU, change fuses. Switchboard 1 in Elec-tronics room, second section from left, second door from below (bay 2H), fusesmarked power ampli�er.6) Start Azimuth power ampli�er. Switch #6, Rack 21, Azimuth PA, rightmost but-ton.7) Start Altitude power ampli�er. Switch #7, Rack 21, Altitude PA, rightmost but-tonNote that when the power ampli�ers are on, the telescope may "creep" slowly inaltitude and azimuth, until the normal servo speeds are set.8) Switch on Top Unit �24 V. Switch #8, Rack 22, 1.2 m from 
oor, lower button.9) Start Rotator power supply. Switch #9, Rack 23, high up, Rotator PSU rightmostbutton. Wait for yellow lamp (28 V DC) to light up.10) Switch on Rotator power ampli�er. Switch #10, Rack 23, highest unit, RotatorPA, rightmost button.11) Set servos to normal, and proceed to section 5.3.



NOT user manual | 10 Troubleshooting 5110.4.3 Manual power-downTo turn power o� manually, check �rst that the local/remote switches are set to local. Thendo the following operations:1) Switch o� Rotator power ampli�er. Switch #10, Rack 23, highest unit, RotatorPA, rightmost button.2) Turn o� Rotator power supply. Switch #9, Rack 23, high up, Rotator PSU, right-most button.3) Switch o� Top Unit �24 V. Switch #8, Rack 22, 1.2 m from 
oor.4) Turn o� Altitude power ampli�er. Switch #7, Rack 21, Altitude PA, rightmostbutton5) Turn o� Azimuth power ampli�er. Switch #6, Rack 21, Azimuth PA, rightmostbutton.6) Turn o� Az/Alt PSU, switch #5, rack 21, Az/Alt PSU, rightmost button.7) Turn o� building power ampli�er. Switch #4, Rack 23, Building PA, rightmostbutton.8) Turn on building brakes. Switch #3, Rack 23, 1.2 m from 
oor, Building Brakesto position Breakes engaged.9) Turn o� building power supply, switch #2, Rack 23, near the 
oor, Building PSU,rightmost button.10) Switch o� hydraulic pumps. Find the switch labeled #1 (on wall to Control room),second section from left, fourth door from below (bay 2D).11) Set servos to slow.



52 NOT user manual | 10 Troubleshooting10.5 Building crashThe building moves independently of the telescope but tries to follow the azimuth move-ment. Their collision will trigger the safety system. A collision can be caused by an ob-server stepping in the stair case light path.In the case of a building crash, do the following:1) Turn o� power, unless it is already o�.2) Go to the electronics room and �nd bay 2D, item #1 in Fig. 2. Set the hydraulicsin local mode, and turn on the hydraulic pumps.3) Go to the telescope 
oor. Opposite the entrance, there are strips of tape on the
oor and the telescope base. They show the proper alignment of the telescope.Push the telescope, till the strips are aligned (about 1 cm to the right of tape).(Yes, it has a lot of inertia, but you can do it!)4) Go down and turn o� the hydraulics and set the hydraulics in remote mode.5) Reset the safety system.6) Turn on power.



NOT user manual | 10 Troubleshooting 5310.6 HatchesIf the hatches do not move, try �rst to give the command stop-u-h or stop-l-h. This willclear a possible error state of the control program. If you still cannot move the hatches, checkthat they are in the remote mode. This can be seen on pages 37{38 of the status record. Ifthey are remote, but still nothing happens, close them manually, as described below.10.6.1 Manual and remote modesTo select the local/remote mode of the hatches, go to the air conditioner and hydraulicsroom. On the wall there is a big hatch electronics cabinet with a glass window. Open thedoor and �nd the switches marked local/remote. Turn them if necessary.10.6.2 Manual operation of hatchesTo move the hatches manually, turn the local/remote switches �rst to the local position.Then go to the dome and use the handset. This is a small box with four green buttons nearthe right edge of the lower hatch. The handset controls both upper and lower hatch. It willtake a few seconds before the hatches start to move.NOTE: give the commands stop-upper and stop-lower before manual move because oth-erwise when the hatches are set back to remote mode the control system might open themagain due to the still valid last commands from the user terminal.10.6.3 Closing upper hatch during power failureThe hydraulic pump controlling the upper hatch can be operated also with a small engine,which should be used during a total power failure. In this very rare event it is better tocall somebody for help. However, if you cannot �nd anybody, and the weather conditionsrequire immediate action, you have to do the following things.1) Set the hydraulic valves.To operate the hatches with the motor pump, several valves must be in di�erentpositions. A valve is open, when the handle is parallel with the pipe, and closed,when the handle is perpendicular to the pipe.There are three sets of valves that you have to check. In each place there are in-structions that tell in which position the valves must be.1.1) Go to the hydraulics room and �nd the blue hydraulic pump that oper-ates the hatch. In the pump there are three valves. Open K 1.1 and K1.2 and close valves K 2.1 and K 2.2.1.2) Go to the telescope 
oor. On the wall, to the right of the entrance, thereare four valves, labeled K 4.1, K 4.2, K 5.1, K 5.2. Open all these valves.2) Start the motor.The motor is to the right of the hatch hydraulics in the hydraulics room.2.1) Open the fuel valve by moving it to the right.2.2) Move the choke to the left to the open position. Because of the highaltitude, closing the choke makes the mixture too rich.2.3) Open the throttle a little by moving it to the left.2.4) Turn on the ignition switch.



54 NOT user manual | 10 Troubleshooting2.5) Grasp the handle �rmly, move it out until you feel some resistance, andgive it a determined pull. Don't release the handle but return it slowlyback.2.6) When the motor runs, adjust the throttle.On the wall there is a booklet that explains in more detail how to operate themotor.The motor may cause a �re alarm to go o�. You don't have to worry about this,since the alarm is not connected to the outside world. Open doors to ventilatethe room.
throttle

choke

fuel valve

ignition switch

Fig 7: Controls of the motor for the upper hatch hydraulics.3) Close the hatch.When the motor runs smoothly, do the following things:3.1) Close valve K 1 slowly. If the motor slows down considerably, open thethrottle a little more.3.2) Go to the telescope 
oor.3.3) The upper hatch is now controlled by the valve K3. When you push thehandle down, the upper hatch should start closing. There is a re
ectingstrip on the hatch and another on the dome wall. When the strips arealigned, the hatch is in correct position, and you should stop it by releas-ing the handle. Use a 
ashlight to see the re
ections from these strips.4) Turn o� the motor.When the hatch is closed, go down to turn o� the motor.4.1) Move the throttle fully to the right.4.2) Turn the ignition switch o�.4.3) Close the fuel valve by moving it to the left.



NOT user manual | 10 Troubleshooting 5510.7 Tracking problemsTracking LostYou could try to preset to the object again, but if you are close to zenith, you are play-ing with a higher force. To be sure the rotator is moving, also do the actions for Rota-tor Tracking Lost.Guide Star Lost or too FaintCheck the guiding signi�cance. It should be greater than 0.4. If the signi�cance is less than0.4, you should do the following:- Stop guiding.- Move the telescope in small steps until the guidestar is in the box.- Start guiding.If the guidestar is too weak, you have to �nd a brighter one. You could also try the in-tegration mode of the autoguider.10.8 Rotator problemsRotator Tracking LostDo the following commands:rot-autofield 0In case you lose it again, you could try to increase the tracking limit by e.g:rot-tr-limit 120Rotator Nearing End of RangeThis is not an error message, but a warning. This happens when the rotator is passing�180� and decreasing or when passing +180� and increasing. The rotator can only movebetween �199� and +203�. If you see that this limit will be reached, you have to do thefollowing commands:- Stop guiding (if you are guiding).- rot-man- rot-turn-360- Wait until the rotator is not moving anymore.- rot-auto- field 0- Start guiding.Remember, you must not do an exposure during this procedure.



56 NOT user manual | 10 Troubleshooting10.9 When you cannot �nd your starNothing appears on the tv screenCheck the following things.1) Is the guideprobe in the position you want it to be (center etc.)?2) Is the CCD probe in the way?3) Which tv-�lter are you using?4) Is the tv on (command tv-on)?5) Is the telescope in the correct position?6) Do you have correct coordinates and epoch? Usually you should not try to com-pute the apparent coordinates yourself, but let the control computer do the work.6) Are the UTC and ST clocks correct? The UTC is not used by the program, butif it's wrong, it may indicate that the ST is also incorrect.7) Perhaps the object is too weak to be seen.8) There might be clouds in that part of the sky.9) Try looking at an open cluster. If you can �nd some star images, check if theyare symmetric when the image is out of focus. If there is a bad coma, there issomething wrong with mirror support or alignment. Call the sta� and close down.No objects on CCD screenThe same as above applies, but the CCD probe must be in the CCD position.10.10 Focus problemsIncreasing focus does not workThis happens from time to time. Try to move focus down a bit (10 units for instance), andthen up again. You may have to do this several times before reaching the desired focus.10.11 Filter mechanismYou cannot remove the cassetteThe �lter mechanism does not tell, which �lter is in position. After booting the computer,the system will think the cassette is in the o� position, and the command ccd-fi off willnot do anything. Select another �lter, and try then again. See status record page 59, vari-able InPos. It should be true, when the �lter is in position.Before opening the door to the �lter cassette holder, disconnect the power cord marked Fil-termechanism. Otherwise there is a danger of being squeezed by moving parts.



NOT user manual | 10 Troubleshooting 5710.12 User interfaceUnknown commandIf the system complains that a command is unknown, although you are sure that it is alegal command, check the following things:1) Are you sure it is not an engineering mode command.2) Remember that some strings are parameters to the command, and must not bepreceded by hyphens.2) Check the spelling e.g. by typing the �rst letter of the command and pressingthe Help key.



58 NOT user manual | Appendix 1: Computer facilitiesAppendix 1: Computer facilitiesIn addition to the control computer there are several PC's, most of which are used to con-trol instruments, a HP9000/835 workstation and a SparcStation 20 workstation. They areconnected to the local Ethernet, and you can use ftp e.g. to transfer object cataloguesfrom a PC to the control computer, or observations from some of the instrument comput-ers to the workstation.The local network is connected to the Internet, and you can use ftp also to copy �lesbetween your home institution and the NOT. The Internet name of the workstation isnotrmhp1.not.iac.es.When sending e-mail, it is enough to use the node name not.iac.es. You can send yourinquiries to the addressastro@not.iac.esA 1.1 Data storageTo save your data you'll need either ordinary tapes or DAT tapes. Because we can writeonly 1600 bpi tapes, you'll probably need quite a few of them for storing images. Since thestandby CCD controller cannot be connected to the network, you have to either copy yourimages to your own 1600 bpi tapes, or use our tapes to move the �les to the workstation,where you can store them to a DAT tape.For storing your data, you have to bring your own tapes or diskettes. Tapes and diskettesare not available at the NOT. We can write 1.3Gb DAT tapes (60m, DDS quality only),1600 bpi tapes (there is no 6250 bpi drive), and 5 and 3 inch PC diskettes (no Mac's, please).A 1.2 Application programsThe available application programs on the workstation include� IRAF and SAOimage for image processing.� Midas.� TEX for text processing (includes a previewer and a dvi to PostScript conversionprogram).� Nag library for Fortran programmers.On a PC we have a program for �nding guide stars from the Space Telescope guide star cat-alogue. If you bring your object catalogue on a PC diskette, you can feed it to the program,which will also check the correctness of your catalogue.



NOT user manual | Appendix 2: About La Palma 59Appendix 2: About La PalmaHere are some hints that you may �nd useful, if this is your �rst visit to La Palma.To be sure to get accommodation and local 
ight tickets, it is important that you arrangeyour travel as early as possible, preferably immediately after your observing time ap-plication has been accepted. As soon as you know your schedule, inform us. Also,if there is anything you want to know about the instrument you'll use, ask us well in ad-vance before coming here.For arrangements, contact the administrator, Mr. Paco Armas, by fax (preferably) +34 22405 501, or by E-mail to astro@not.iac.esA 2.1 TravelingThere are very few direct 
ights from the continental Europe to La Palma. Usually youhave to come �rst to Tenerife or Gran Canaria. Tenerife is closer to La Palma; the 
ighttakes about half an hour - and is much more cheaper than a 
ight from Gran Canaria.If you come to Tenerife, note that there are two airports. Most international 
ights come tothe southern airport (Tenerife Sur or Reina So�a, TFS). Flights to La Palma usually leavefrom the northern airport (Tenerife Norte or Los Rodeos, TFN). If you have to go from oneairport to another, you will need about one hour for the trip, and the taxi will charge you7000{8000 pesetas. There are no direct bus connections; you have to change bus in SantaCruz de Tenerife. Anyway, a bus to Santa Cruz de Tenerife from the southern airport leavesalmost hourly from the front of the airport.If you use a regular 
ight, a good place to stay on Tenerife is Santa Cruz de Tenerife, sinceit has good connections to all other places and is close to the northern airport. Anotherconvenient possibility is El Medano, which is very close to the southern airport.If you use a charter 
ight, the available destinations may not include Santa Cruz de Tener-ife. In that case Puerto de la Cruz is a good choice; it is close to Los Rodeos. If your 
ightto La Palma leaves from Tenerife Sur, Playa de las Americas is the best place.When you buy your ticket, be sure it is to Santa Cruz de la Palma, not to Las Palmas orSanta Cruz de Tenerife. The abbreviation of the La Palma airport is SPC (Santa Palma dela Cruz, don't ask why). When you get your ticket, check it once more. Your travel agentprobably wants to send you to a wrong island. Also, he may suggest a hotel that is veryinconveniently located. The list at the end of this chapter gives some acceptable hotels.If you have to change plane in Madrid, your baggage may follow you one day later. (Well,this is just my personal experience, there are people that have passed Madrid successfully.)Flights to Madrid are often delayed because of the crowded European airspace. If you haveto change plane in Madrid, it will save your nerves, if you reserve about three hours forthe change. International and domestic 
ights use separate terminals, and there is a verylong corridor between them.You can stay in hotel Residencia, close to the observatory, but the reservation must bemade well in advance, since its capacity is very limited. So, once more, please informus early enough.We highly recommend that at least one in your team should have a driver's license, and thatyou rent a car; otherwise you will experience transportation problems. Sometimes a sta�member can give you a ride, but you must not count on that. In the worst case you have towalk from Residencia to the NOT, which, of course, is rather healthy. The distance alongthe road is about 4 kilometers, and the height di�erence is about 250 meters.



60 NOT user manual | Appendix 2: About La PalmaWe can also arrange a rental car for you in the airport. A taxi from the airport to theobservatory will cost 4000{5000 pesetas.The distance from Santa Cruz to the observatory is about 40 kilometers, and the road is agood wide asphalt road, but an ordinary driver will need at least some 50 minutes to negoti-ate it. If you are not used to winding mountain roads, you will probably need over an hour.Drive along the main road through Santa Cruz. The road, Avenida Maritima, follows theseashore. When the road is about to turn away from the sea, there are tra�c lights, and youcan see a replica of Columbus' ship to the left. Take the right lane and go straight ahead.A little further you will see a sign Observatorio Astrof�isico.Go on for two kilometers, then turn left. Again there is a very clear sign pointing to theobservatory. After another two kilometers turn right. This intersection is behind a cli�,and comes as a complete surprise. However, there is again a sign pointing to the observa-tory. When you are on this road, just keep going, and beware the slowly moving touristsand Englishmen that drive like crazy. Also, there are often some fallen rocks on the road.Sometimes (particularly in winter) the mountain is surrounded by dense clouds, and thevisibility may fall down to a few meters. Higher on the mountain there may also be someice in winter. In winter the road can sometimes be closed because of fallen boulders or im-passable because of snow and ice. It is a good idea to call the observatory before leavingSanta Cruz and check if the road is open.After reaching the summit you will �nally see some buildings. The observatory area is tothe left, and Hotel Residencia is the motel looking building that you will see immediatelyafter turning o� from the main road. Go there and ask for more details.If you keep driving along the Observatory road, you'll soon come to an intersection. Gostraight ahead; the road to the left goes to the other telescopes. Close to the highest pointof the mountain there is an exit with a barrier on the left side of the road, and the NOTis a few hundred meters away along that road. Because of the sometimes too inquisitivetourists, the barrier may be closed, particularly during weekends. However, usually it is notlocked, and you will easily �nd out how to open it.To get a key to the NOT you have to pay a deposit of 5000 pesetas, which willbe paid back upon return of the key.A 2.2 Staying on La PalmaDuring your observing period, you will probably live in Hotel Residencia, about 4 kilometersfrom the NOT. Accommodation in a single room costs currently 5300 pesetas per night; adouble room costs 9270 pesetas. These prices do not include any meals.The restaurant serves breakfast from 7:30 to 9, lunch at 12:30 and dinner at 19:00 (in winterat 18:00 and 19:00, or 17:00 and 18:00). If you want to have a lunch or dinner, you have toorder them in advance. You can also order a small snack or a more substantial supersnackthat you can take with you. Ask the receptionist for more details.The current prices of the meals are: hot breakfast 575 Ptas, cold breakfast 450 Ptas, snack486 Ptas, lunch, dinner, supersnack 1420 Ptas and take-away meal 700 Ptas.You may also want to spend an extra day driving around the island, which is not yet com-pletely destroyed by tourists, although Germans are abundant. There are several reason-ably priced hotels on the island.A 2.3 ObservingIf possible, come to the observatory the day before you will start observing. You can thendiscuss your problems with the sta�. They have to mount your instrument, and they arehappy to know in advance if you will need something speci�c.



NOT user manual | Appendix 2: About La Palma 61If you need something really special, like some strange �lters, you must contact the sta�well before coming here.During the �rst night you will have an assisting astronomer to help you. Use the �rst nightto ask him/her everything you want to know about the NOT. Later you will have to workalone, although most of the time there will be somebody on the mountain, prepared tocome and help, if needed.A 2.4 HotelsIn Santa Cruz de la Palma:Hotel Maritimo, phone +34 22 42 02 22.Hotel Castillete, phone +34 22 42 08 40, fax +34 22 42 00 67.In El Medano on Tenerife, near the Southern airport:Hotel Medano, phone +34 22 70 40 00.Hotel Playa Sur de Tenerife, phone +34 22 17 61 20.In Santa Cruz de Tenerife:Hotel Residencia Plaza, phone +34 22 24 58 62.On Gran Canaria, close to the airport:Hotel Bahia Mar, phone +34 28 13 08 08.In Madrid there is a hotel close to the airport. They have free transportation a couple oftimes an hour; if you arrive very late, call the hotel to get a ride.Hotel Diana, phone +34 1 747 13 55, fax +34 1 747 97 97.


