1of8

http://www.saao.ac.za/~sbp/HIPPO/user_man

High speed Photo-POlarimeter (HIPPO)
User's manual
Version 0.1 25 November 2008
Sephen Potter

o How to use this manual

¢ Arriving at the telescope

e Observin

e Knowing your way around the GUI

How to use this manual

This manual is intended to give practical inforrmaton how to observe with the HIPPO. It describtms to check and test that everything is working
properly, how to operate the instrument and homake observations.

There is also a reference guide which describewire detail how on-line reductions are calculatkd,optical design, the data and command flow and
offline data reductions.

Arriving at the telescope

You must visit the telescope on Wednesday aftermmmhcheck things out. The technicians will havadted the polarimeter to the telescope and have
done some preliminary connectivity tests. Howevésr your responsibility to verify that things amerking correctly:

At the telescope, check:

Instrument on the telescope.

Dark slides are closed.

Eye pieces are in beam.

PMTs power is off .... unless running dark courd/annoise and/or interference tests.

Hand set on telescope.

In the warm room:
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If control PC switched off: switch on. Screen gb&sk for ~20 secs while it mulls things over.

If at login prompt: login as ccd.

To run the polarimeter software: click on the syviclonz at the bottom of the screen. Restart the softaatke begining of everynight. Data is stored
with a file name corresponding to the startup diitgou forget to restart then the new data wiitjbe appended to the previous nights data. This is
generally not a problem although the file size banome unmanageable.

If this is the first time the software is run aftmotup: exit the software and restart it. Thergoizie permission problem that happens after boatriyp
The software will start first time without problertigereatfter.

Check instrument/PC communications:
If you are unfamiliar with the GUI it may be betterread the section "knowing your way around thé"Girst.

[ [ v ] [rec]

s

The communications status indicators (above) shallilddicate green if all communications chanregts OK. If all green then skip the rest of this
section.

@ This is the indicator for the khz signal betwela time service and the time card in the PC. Al¢ther indicators in the same column below, are
meaningless unless the khz signal is present.

The khz signal may be r if:
-the cables between the time service an®thétime card) are not connected
-the software has not been restarted after-bp of PC
-something else.....

IE| This is the minute and second pulse indicator.

The minute and second pulse signal may b if:
-the cables between the time service an®théphotometry card) are not connected. Theseeperate cables to the khz cables.
-the software has not been restarted after-bp of PC

-the khz signal is not prese-)
-something else.....

andIE These are the photometer indicators. There shadwialys be dark counts of ~1-5cs-1.

If there are 0 cs-1 then these indicators will tigd
-the cables between the instrument and thépR@ometry card) are not connected.
-the software has not been restarted after-bp of PC
-the power supply to the photometers is off

-the khz signal is not prese! )
-something else.....

@ and@ These are the indicators for the rotating waveglgulses'.

These will turn re_ if:
-you have not yet set the waveplates to edfiee. they are stopped). Set them rotating iganm mode 3.

-the khz signal is not prese! )
-the software has not been restarted aftet-bp of PC

-the commications with the PLC are not wogkimdicated by the PLC indicator being r-)
-problem with the indexer on the instrumétdwer cycle the indexer.... has happened a fewstime
-the waveplates have stalled. i.e. they naasetphysically become stuck.... has happened

-the waveplate sensors have malfunctionéths happened

-something else.....

This is the time service indicator.

The time service indicator may be r-) if:
-the cables between the time service andthétime card) are not connected. These are sepembtes to the khz cables and the m+s cables..
-the software has not been restarted aftet-bp of PC
-something else.....

This is the PLC communications indicator.

The PLC communications indicator may be |.) if:
-the cables between the PLC and the PC [genig are not connected.
-the plc is not switched on
-the software has not been restarted aftet-bp of PC
-something else.....

Check the time
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Check that the software is indeed displaying theestime as displayed on the SAAO time server. Tate dhould also be correct. The time according to
the PC will not necessary be correct and shouidrred.

Intitalise everything

At the beginning of every night, or every restdrtie software, or every power cycle of anythimitialise everything. l.e. the polarising filtefiter1,
filter2, ND1, ND2, Aperl, Aper2. Check that thetstaindicators report position O (in green), arat the Ind and Cen indicators are green.

Check the waveplates

At the beginning of every night, or every restdrthe software, or every power cycle of anythitgs usually necessary to power cycle the indeker.
do this you need to go to the instrument and firelglug labeled "indexer". Switch it off, count&pthen switch it back on.

Start the waveplates rotating by chossing moded3paessing GO. The waveplate status indicatorsldtotiange from yellow "stopped"” to green
"running". Also, if they are running correctly, theveplate pulses indicators should be grd *! :(andlz). Also see "check file saving" below.

Check the photometers

The photometers are prone to electronic interfezehat can introduce spurious signals. Two knowmcss of possible interference are the acquisition
camera during readout and/or the rotating wavepl&eoper insulation will illiminate such interfex. Counts from both photometers are always
reported as cs-1 in their respective boxes ondpeight of the main screen irrespective of obsggvhode and dark counts should be about 1-5cs-1.

Interference from these two sources should bedestividualy. With the waveplates stopped anddbguistion camera reading out (set it to full soree
and 0.05s integrations) the dark counts should ireataabout 1-5cs-1 with no obvious increase dusioguisition camera readout.

Similarly, with the acquistion camera not integngtistart the waveplates rotating and check trettirk counts do not increase.

Note that these tests need to be performed inkadtane. I.e. the lights are off and the warm roarards closed. Do | need to say that the photorseter
need to be switched on for these tests?

Check file saving

If you are observing using a "program" data willauatically be saved to disk in /home/ccd/data. flkeame will be the date of the day the software
was restarted. e.g. if you restarted the softwdrensyyou came up to the telescope on the eveniéedhesday 1st October 2008 the filename will be
1 10 _2008. Data will also be saved to disk if tAgESbutton is activated (green) on the main pades Button is mainly used for test purposes. During
actual science observing it is best to operatenteument through the programs menu.

In the meantime activate the SAVE button and entheavaveplates are rotating. Then open an xtexdhi'esh/home/ccd/data”. Next type "tail -n 30
filename (e.g. 1_10_2008)". This command willflst last 30 lines of the data file to the termif@peat the tail command and note that the data is
changing. In particular columns 3 and 5 shouldniseementing (see below). Note that these numberperniodically reset upon every rotation of the
waveplates and therefore should not exceed ~950.

008150815810

00824 0824 811

008330833812

008420842813

008510850814

00859 0859 815

00868 0 868 816

008770877817

00001818

009010819

0018019820

Once you are satisfied that this is all correcggkéhe waveplates running for the rest of the night

Observing

Protect the photometers

The photometers are very sensitive and will edsiak if exposed to too much light. They are abiy\expensive. Therefore you need to be very
carefull when using this instrument and be veryywafrhow much light is going through the instrumantll times. Therefore it is best that the ddides
remain closed until you are absolutely sure yowkadat you are doing.

At the beginning of every night

Prepare telescope: switch on telescope power, tgescope dome and mirror covers etc.

Point the telescope at a bright star ..... dadesliclosed!

Put guide mirror out of beam .... light goes tdrimsient and star dissappears from AG screen

Look through eyepiece of channel 1 and centeristaperature..... use handset on telescope

Focus star using handset. May also need to recenter focused.

Go back to warm room and put guide mirror in beStar should appear on screen. Put square marlezrdar of star.
You may need to refocus the acquisition cameraigibint

Science observing (faintish stars)

Point telescope at science target

Put science target in red marker box

Goto telescope and put eyepieces and dark slidesf b@am
Go back to warm room and put guide mirror out adrne
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Press the 'P' button on HIPPO main screen soliegilbt counts are updating live

Perform drift scan to center star in aperture @serture position 5 or 4)

Once centered put guide mirror back in beam

Move red marker box to location of target if neeegs

Put guide mirror out of beam.

Find guide star and start guiding (prob best toehguide star coordinates already entered before)
Start observing programs. i.e. Press GO buttorisotim channels.

Observing a bright polarized standard star (bright stars)

Point telescope at standard star ... dark slideslased!!!!

Put star off center from the red marker .. ie sovag out of the apertures

Setup instrument ready for observing. As thesebayéright stars large apertures will be needegl3eor 2) Use the programs menu to do this. |.éhén
programs menu press GO then quickly press STORéefegrations start. This will put the instrumarib the setup as defined by the program line ....
do for both channels.

Put dark slides out of beam

Put guide mirror out of beam

Move telescope slowly (using handset on the wammjcsuch that the star moves slowly into the apestuMonitor the count rates and ensure that
neither are going to go over 100000c/s. Make suigseoR (green) to ensure live updating of the plots

Once centered, start guiding and press GO on pregnaenu.

Goto the Linear polz page.

In both channels manually enter the angle of pedaion of the standard star currently being obgkrve

Press both "calibrate” buttons.

Once obtained sufficient signal in polarisationfbtg (or linear errors become quite small <0.5¢#)press calibrate. Waveplate zeropoints should now
be calibrated. Best to note down the numbers tauadnenter them on future nights or after prograstarts etc.

Knowing your way around the GUI

Main page

43 Applications Places System (@[} ®lwed oct 1, 1:11AM  [§)
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The figure above shows the main screen of the Ghi#. main screen can be divided into 4 sections.

1. The top row of buttons/tabspermits the user to switch between the "Main patiahear polz", "Int + Circ", "Sky Bufs" and "PollBs" screens. All

the work is done in the main screen "Main page'¢ @ther screens simply show expanded plots of tlieeodata reductions. Just below these buttons is
the "Target name" input field. If no target namspecified then the target name will be recordetthase". To change the target name, the new nase ha
to be entered into the white input field AND theafdet name" button must be pressed. The curreggttaame is displayed in the box area to the oght
the input field. Entering a target name makes lat#ine data reduction much much easier if youdawltiple targets. Data sorting is otherwise a
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nightmare. To the right of the target name boxés'tManual/Programs" toggle button.

2. The upper left rectangular area(below the target name input field) is where therusteracts with the instrument. This has two sakeens which

can be toggled between using the "Manual/Progrdougbn. The manual sub-screen is where all the am@chl parts of the instrument can be
individually controlled. During actual observingslis best done under the programs sub-screen. ¥owlee Manual sub-screen is used for initialisitig
the wheels etc at the beginning of the night. Alsowaveplates and the polarising filters (usec&dibrations) can be controlled from the manual
sub-screen only. For each of the mechanisms yotifiretsselect what state (from a pull down menadyyvant it to be in. Then press the corresponding
"GO" button in order to issue the command. One i@t point to remember here is that the menukignarea DO NOT report the current status of the
instrument: instead they display what commandhelsent to the instrument upon pressing a "GO'dhuffhe current status of the instrument is
reported in the lower left rectangular area ofrifa@n screen.

[owiea | [0 |[moca |

[T/B FLT ND AP Rpt Exp | [T/B FLT ND AP Rpt Exp |
- -
« «

The program sub-screen (above) is where observogrgms can be loaded and executed. This sub-sisreenessed through the man_prg toggle button.
Each channel has its own program and therefore independently of each other. Programs are wrakesimple ascii files using whatever editor you
like and are saved in /home/ccd/data. Example progrcan also be found in this directory. You mast the format as in the examples. To load a
program: enter the name of the file in the inpeldfiAND press LOAD. A program can have up to 2@dinThe line currently being executed is
highlighted in green whilst the others remain blaach of the columns have the following meanings:

T/B: a 1 or a 0 indicates that this is a Targea sky Background exposure respectively. This labased for online and offline data reduction.

FLT: This is the filter number position.

ND: This is the neutral density filter number pimsit

AP: This is the aperture number position.

Rpt: A 1 in this column means to move to and exetli¢ next line in the program after the curretegration. A 0 means to stop the program at the end
of this integration. If the program has 1 line ofdg above) then a 1 in this column means to erebig line repeatidly until the STOP button isgzed.

If the last line in a multi-line program has a s column then execution will return to the ffiiee and start over.

Exp: this is the exposure time in seconds forlihis Note that every 1 millisecond of data is sht@file irrespective of the Exp. This then pesnit
arbitary binning of the data during offline datauetions. Also note that, for above program, theificbe a 1 second gap in-between the 90sec
exposures. This 1 second is used to check thamntthenent is in the state requested. The onlina dadluction plots are updated at the end of the
integration.

3. The lower left rectangular areais where the current status of the instrumentpsried. The PLC communications status indicatortibegreen (

) for the status to be "live". If the PLC commuriioas status indicator is re-) then the reported instrument status is not beptated and is
probably incorrect. Except for the waveplates, eafdine mechanisms has 3 types of status indica®ars, Ind and Cen.

Pos| reports the current POSITION of a particular mex$ra and is generally a number anywhere in thee®a§. This indicator will also turn red if the
mechanism is moving or green when stationary.

Ind (short for index) indicators are green whenexhanism is in position 0 and grey when not. Rmisi is the only absolutely encoded position,
whereas the other positions rely on the softwaepkey count of the current position. Initialisatioheach mechanism will tell the instrument to seak
position 0.

[Cen (short for centered) indicates that a particulachanism is centered on a position. It will turd ifenot centered which may happen if a mechnaism
gets stuck halfway between 2 positions for example.

The waveplates (1/2 and 1/4) can be in 1 of 3 stat running, stopped or stalled. A stalledestatan error state. There is also a system okkot
indicator. This will report an error if any of vaus electronic circuitory don't behave as expecMfve mode" can be either one of 0,1,2 or 3. o fa
only the all-Stokes mode has been fully commissiftested although there is no reason why the ativetes will not work. However the data reduction
software has yet to be tested and/or tweaked éoother modes.

4. The plots area (right half)is where the live photon counts are reported atideodata reductions are displayed. There are wlanans of plots each
corresponding to the 2 channels (photometers).

-The upper two plotsdisplay the counts rates in cs-1. Input fields pescaling of the Y axis and the time axis. Equadjghe lower and upper Y values
will force auto-scaling. The counts are also regebriumerically at the top of the GUI. The adjadeotes display the time of the current integration.
These boxes are green during integrations (aneéfiver data saving) and red if integrations areimptrogress. The P button toggles plotting on/off
(green/greyEl/El. This is usefull when not integrating but you wistsee the counts graphically e.g. when drift siram It is best to switch this off when
integrating so that the polarimetry calculations aot updated every second but instead at the feenkoy integration.

-The middle two plotsdisplay the polarised buffers. There are 100 bliosgathe x-axis with 0-99 corresponding to 1 cortgletation of the 2
waveplates. Counts will accumulate in the binslting end of an integration upon which they willdeset to 0. The y-axis is autoscaled between the
minimum and maximum values. The green points ageatiiual data and the yellow curve is the besf fihe polarisation function that gives the
polarisation.

-The buttons/boxes in between the middle and lowergts display the polarised measurements and their effbess measurements are updated every
second unless the exp button is toggled on (grieemfich case it will only be updated at the endhaf current integration. This does not effect the
update of the plots which are updated at the enideo€urrent integration unless t&kis on. Each measuremnt (Lin, PA and Cir) are higitons. The
active one is displayed in green and displayedenlidwer plot.

-The lower two plotsdisplay the polarimetry measurements. The plotbimnhanged between Lin, PA, or Cir by using thedmstabove the plots. The
green points are the data whilst the yellow paitgsiarcate the error measurement.

Linear polz
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This page serves to give an enlarged view of thieetinear polarisation and position angle dat@uctions. Input fields permit scaling of the Y-axis
Most importantly this page is where the waveptdisets can be either specified or calibrated. Bramline data reduction requires the waveplate
zeropoints to be known. These can be calibrateabisgrving a polarized standard star. Whilst obaerthie star, the angle of polarisaion (of the stan

be entered into the input field and calibrate prdds on (green). This will force the online dagduction routine to calculate the waveplate zeintpo
that give the correct angle of polarisation. Orfeese have been calculated you must switch off afibrate to fix the waveplate zero points.

Int + Circ

This page serves to give an enlarged view of treeifitensity and circular polarisation online degeuctions. Input fields permit scaling of the VMisa&elf
explanatory ... no need to show figure.

Sky Bufs
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I SAAOTpolanimeterVersion 30 @@

‘ | Main ;iagel Lineﬁrpsolz'-l Int + Circ-l Sky Bufs I Pol Bufs I ‘ 109 H 1 1ﬁ2ms| |
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B filter i fiter
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This page displays the sky polarisaton bufferstheccalculated sky polarization. There are sepdratiers for each filter and each channel. Only one
channel is displayed at any one time and the tvembls can be toggled between via the Channelutfarb Each buffer records the previous sky
measurement and thus a new sky integration wiltrigre the current sky buffer. In the figure abosky measurements for the clr and v filter havenbee
made only.

Pol Bufs
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= SAAOTpolanimeterVersion 30 @@

‘ | Main ;iagel Lineﬁrpsolz'-l Int + Circ-l Sky Bufs I Pol Bufs I ‘ 1028 H 1 1ﬁ2ms| |

Pol Buf Chn 1| |Pol Buf Chn 2|

buf

"
|HE.337 H" ‘ |‘454345 HT ‘
| 171 ch " cos(x) ‘ | -0.720 HcT " cos(x) ‘
| a0 | ‘01 * i | | 1175 ch = s |
| 7ize |[o6* siniox 4PHIT +2PHIZ) | | 12520 |[e6* sinfx 4PHI1 +2PHIZ) |
| 074 | oA cosiae4PHIN + o8 " cos(ex 4PHIt +4PHIZ) | [ 1205 | ch cosfax-4PHIT) + 08 cosiax 4PHIt +4PHI2) |
| agrz | ‘94 sinfdx-APHIT - o3 " sin(ge4PHI HAPHIR) | | 7232 Hca *sin(dx-APHIT) - o8t sin(BoAFHI taPHE) |
@& (Dem. e [Osa. ]2 @llzcH: © . [=]

This page serves to give an enlarged view of treegdblarisation buffers. The green points are @i dnd the yellow curves are the best fit of the
polarisation function that gives the polarisatidhe terms of the polarisation function and theatdas are displayed below the plots.
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