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1. | NTRODUCTI ON: HAPPY HOLI DAYS & W NTER SCLTI CE

Happy holidays and Wnter Solstice to all our observers out there!
Qur final issue of CCD Views for this year focuses on sone basics
in CCD imging. W have two excellent contributions about planning an

observing program and choosing the correct equi pnment for variable
star photonetry. Both can be tine consum ng but inportant (and fun!)
parts of CCD observing.

JAMs LPV notes will nost likely return in the next issue of CCD

i ews, expected out in the first of February. Until then pl ease
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conti nue observing the last issue's |list and check the AAVSO Bul l etin
or LPVs nearing mnima in the next two nonths.

We shall end this introduction on a special note of cheer. The

VSO has access to a small nunber of Schul er Johnson V and Cousins R
ilters that we have decided to | oan to our observers! If you need
either or both filters please fill out the formbelow and e-mail it

0 aavso@avso.org. Unfortunately our supply is limted so we wll be
choosi ng recipients based on the quality of past CCD observati ons,
current activity, and geographic |location. Ties will be decided based
on who submitted the request earliest. Please have your requests
subm tted by Monday, Decenber 17.

Thank you have an enjoyabl e holiday season with crystal clear skies
and st eady seeing!

Aaron Price Gary Wl ker
AAVSO Headquarters Chai rman, CCD Conmittee

CCD V & R FILTER REQUEST FORM
Nanme:

Qobserver Code:

Ful I Mailing Address:

Tel ephone Nunber :

CCD:.

VWhat size filter do you need?:

Which filter(s) do you need? (V, R or both):

2. MORE ON OBSERVI NG FAI NT CV' S

We have had good response on the article titled "Qobserving Faint CV s
at Qui escence". Arne Henden, of the US Naval Cbservatory in Flagstaff
sent a letter with tips and nore information on the CV s listed in the
article. The article is reproduced bel ow.

For many of the CVvs that you |ist as needi ng qui escent
magni t udes, you can | ook at the tables on ny anon ftp site:
tp://ftp.nofs.navy. m |/ pub/out goi ng/ aah/ cv3/ cv3_obs. | og
tp://ftp.nofs.navy. m |/ pub/out goi ng/ aah/ cv3/ cv4_obs. | og
tp://ftp.nofs.navy. m |/ pub/out goi ng/ aah/ cv3/ cv5_obs. | og
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I woul d suggest listing the expected qui escent nagnitudes
for the CVs in your table, whether fromny logfiles or other
sources, so that the people who m ght be going after these
stars have an idea as to how faint the CV is at qui escence.
You m ght al so contact John Thorstensen as he has been
observing nmany of these stars at qui escence as well.

so, |'ve seen many cases now where CVs undergo ninioutbursts
(that is, well above quiescent |levels but too faint for visual
observers). Your CCD observers should be prepared for such
out bursts and report them

Finally, the quiescent state is often nuch redder than at

out burst, dependi ng on which star in the binary is dom nant.

Si nce nost observers will be unfiltered to reach these faint
magni t udes, you will have significant transformation differences
bet ween observers, even using the sane conp stars. Keep this

in mnd.

rne

We plan to continue developing this project in the future including
rk on charts, observing schedul es, and nore background i nformation
on the stars. Stay tuned to the next issue of CCD Views for nore
information. In the nmeantime pl ease observe these stars!

3. PX AND: A NEG.ECTED CV W TH SHORT, BRI GHT PERI ODS ( AND A NEW CHART)

PX And (0024+25) is an interesting cataclysnic variable (CV) that

s observed in CCDV by AAVSO nenber Lasse Jensen of Denmark (JLT) in
1997 but then pronptly forgotten. A new AAVSO f-scale CCD chart with
.01 magni tudes and B-V will hopefully stir up newinterest in this

st ar.

One of the traits of PX And that nakes it intriguing to observers
is its variability. During JLT s observing run changes in brightness
of as much as 1.5 magnitudes in around 1 hour were detected!

PX And is a SWSex star, a classification created by John
Thor st ensen for noval i ke objects that have peculiar characteristics.
Some of these strange characteristics include the conplete absense of
W enm ssion fromthe white dwarf while in the |low state (because it
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is conpletely obscured by the accretion disc), zig-zag type features
in the wings of the spectra (possible caused by the stream of

materi al overflow ng or punching a hole in the disc), and many SW Sex
stars show i nfrahunps (negative superhunps!). Al so, some SW Sex stars
appear to be non-eclipsing (such as LS Peg). The current theories
suggest that we are | ooking along the edges of the cool outer rim of
a flared disc around the white dwarf.

Long term observations of PX And woul d be valuable to the research
of SW Sex stars. Accurate, high-speed photonetry of PX And i s needed,
especially in V and |I. Qobserve every few mnutes for several hours or
get good coverage of the mninmm by observing once per night over
several nights. The key is to get as much coverage as possible.

The new PX And charts are available at the AAVSO Charts WAV site:

http://charts. aavso. or g/ updat es. st m

For background reading on PX And consult the follow ng URLs:

http://cdsads. u-strasbg.fr/cgi-bin/nph-bib_query?1994ApJ...431L. 107H&Ib_key=AST&noset
http://cdsads. u-strasbg. fr/cgi-bi n/ nph-bi b_query?bi bcode=1998PASP. . 110. . 420H&db_key=A
http://cdsads. u-strasbg. fr/cgi-bin/nph-bi b_query?bi bcode=2001A%26A. . . 368. . 183&&db_key

4. TIPS ON STARTI NG AN OBSERVI NG PROGRAM
By Gary Wal ker (WEGR), CCD Comm ttee Chair

So you have finally got your CCD canera and your tel escope and
software and you are ready to go. You may even have set up your

equi pment, as you have done nmany tines before. Everything is working
[1. You are ready to go. And then it hits you, Brain Fade. What

0 oObserve? Well with deep sky, its easy, just pan over to M42 and

ou have a start. While |looking at this beauty, you usually wll
renmenber another interesting object by Iooking up at the sky. Then
soneone usually say's "I've got Mxx", you go over and look at it,

and then nove your scope there. The next thing you know, the night is
over an you have observed many of your favorite objects.

But what if you intend to do sone photonetry? |If you are an old
hand at visual variables, then you probably have a list of favorites.
But what if you are newto variables and did a | ot of deep sky imagi ng
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ith your canmera, and now have found that you want a new chal | enge?
You are not in the mnority, it seens that may of us purchased our
caneras to do pictures first, and did not have photonetry in m nd.
Now you find yourself wondering what to observe.

| used to have this problem and never knew what variables to observe
until | did a couple of things. They are easy and pretty obvious, but
nmy observing programreally took off after | did them | want to pass
hem on, because | have not seen anyone wite themup, and we all
assunme that this is really too basic to nention, but | get this
guestion a lot. Fortunately, planning an observing session is a

cl oudy night or daytinme activity. As we all know, after purchasing a
new t el escope or CCD canera, you are usually in store for sone of

his, unless you live in Arizona.

The first thing that | did, was nmake up a spreadsheet on ny
conmputer, so that | could edit the objects and list their RA and Dec.
This was done nostly to convert the Epoch 2000 coordi nates on the

VSO charts to the Epoch 1990 coordinates on ny digital setting
circles. Mst of you will not have to worry about this, but it caused
ne a great deal of grief until | figured it out. Wile |l did this to
get the proper coordinates, it provided an observing check list that |
keep at the scope to select the next object. This spread sheet can be
sorted by RA, which nmakes it very convenient for observing. M site
it open and reasonably dark for the 45 degrees over head.

So to start ny spreadsheet, | started with the 8 BVRI Standard Stars
romthe CCD Program Since these were spread fromRA 2 hours to RA
14 hours, they were a good start. | next added the 28 Faint CV and
LPV stars fromthe AAVSO program These stars were a little nore
preval ent and typically passed right overhead. Even this list was a
little thin in sonme parts of the sky. About that time, | got a notice
rom HQ t hat sone new CCD charts had just been added to the web. |
added these to ny spread sheet. Sone nonths |ater, another notice
announced that additional charts were available. Those too were
added.

So now | have 84 stars on ny list. The RA and Dec is listed for
each. In addition, a bright calibration star is |listed nearby which
can be used to re-sync the setting circles if necessary. | have

i ncreased the font size and used bold print, so that they can be read
by an old guy |like ne easily. They cover 3 pages, and | have a

http://www.aavso.org/ccdviews/ccdviewsvol2no4.shtml (5 of 13) [1/10/2002 12:46:03 AM]




AAVSO: CCD Views Vol 2 No. 4
clipboard with a ruler, that can be placed on any I|ine.

| start an observing run by pointing at Vega. | use this star
because | can recognize it easily, | have ny 7x50 finder with
illumnated cross hairs lined up so that when a star is centered, it
is always on the chip of ny ccd. M fieldis 15 arc mnutes. This is
a real time saver, and | urge you to try it. | found that the center
of nmy ccd chip is not where the center of ny eyepieces are,
particularly when using a diagonal, so you nmay have to realign your

I nder specifically for this purpose.

After | have centered Vega in ny finder, | go in the house and take
a quick shot. | use this shot to trimthe centering to the exact
center of the chip, and also tweak the focus. Next, | go back outside
and sync ny setting circles and display the RA and Dec. Then | go to
my |ist and choose a variable close by (LL Lyr this tinme of year)

and re-aimthe scope. | go back inside and start the exposure. | use
10 mnutes for nost of these objects, as they are faint and the signal
0 noi se hel ps. Wen the exposure is done, | do the photonetry and
obtain my estinate.

Here is another tip that | use. | have a | og book where | wite on
one line, the Star nane, JD, Mag, Std Dev, Conp Stars and tine of
observation. | have been keeping this log for about a year, and find
it very useful. Its just an old |ab notebook, but it is easy to refer
back to earlier observations, and it nuch nore accessible that ny
conputer data. | also find that the discipline of filling out each
line during and after the exposure to be beneficial. The |og book

al so provides all the info |l need to submt ny observations over the
so | use it often

The cycle runs about 17 m nutes for a 10 m nute exposure. Then |

| k out and point to the next object. | do not observe every object
on ny list each clear nite. | skip over sone. As the seasons change,
nmy first star must change as it gets too low to observe. | choose

obj ects that are well placed-sone nites ny scope stays just about at
zenith, as | pick off each one. As fall and w nter approached, the
ear|ly darkness offset the annual progression across the sky nicely.

In the spring, I won't be so |ucky.

So those are the two things that | heartily recommend. Have a |ist
of objects that you evolve. Add objects and take themoff. Keep a
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ol e year's objects on your list. That way, when you observe very

|ate in the evening, you will have a new supply of objects to point

0. Keep alog in a snall notebook that sunmarizes your work. This
makes it easy to submt themelectronically.

| try to observe about 6 stars a night. That takes about 2 hours
on a good night. Some nights, | only get 1 or 2. One night/norning
| got 15 observations. It is really surprising how fast they add up.
I never set a definite goal, after all this is relaxation, not work.

| observe until | feel like stopping. Sone nights that neans no
observations, as the clouds win. However, | have found that if one
devotes just an hour or two nost nights, that a | arge nunber of
nights are partly usable. Wile | never planned this, | have found

hat a reasonabl e nunber of times, | have an observation that either
supports the quiescent state or signifies the outburst. Its really
neat to see your observer initials on the Alert Notices.

Cl ear Skies and Good Cbserving.

5. STARTI NG QUT I N CCD PHOTOVETRY PART ONE: EQUI PMENT

The followng is the first installnment in a series of contributions
itten by Keith G aham (GKA), who is in his 20th year as an AAVSO
observer. The series will be continued in the next few issues of CCD
I ews.

Pl ease note that all views here are views of the author. No

speci fic makes or nodel s of equi pnent are officially endorsed by the
VSO, The hardware nentioned in this article is here to illustrate

i ssues that apply to all CCD equi pnent.

Part One: Equi pnent

Let's begin with the equi pnent required. By now, you probably have
he tel escope and maybe even a CCD canera. | knew when | was | ooking
or a canera that | wanted to use it primarily for photonetry. My
knowl edge of CCD caneras was limted to say the |east. So |
researched web sites and user groups. Upon readi ng the many posts on
user groups (such as MAPUG and SBIG | soon | earned who on those

i sts knew and had experience with CCD caneras. | would wite to
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hem and found themto be extrenely helpful. In fact, | don't know
uld have gotten this far without their help. Their comrents hel ped
me to decide on the right camera based on ny intended use
(photonetry) and ny tel escope system (LX200 12" f/10). | narrowed ny
choi ces down to the SBIG ST6 and SBI G ST7 caner as.

| should nention here that the ST6 is no | onger manufactured, and
has since been replaced by the SBIG ST9. The ST9 has everything the
ST6 has and nore, including a |arger FOV and an onboard gui ding chip
(more on this later). There are other brands of caneras out there
ith simlar characteristics as the ST6 and ST9 and very suitable for
photonetry. But never having used them | will |eave their
attributes to those who know their capabilities. | amconparing the
ST6 with the ST7 to show ny reasoning in selecting an appropriate
canera for photonetry. New caneras can cost $3,000 - $4000 and up. |If
ou want to save sonme noney, you m ght be |ucky enough to find a used
ST6 and have a canera that is very well suited for photonetry.

| ultimately deci ded on the ST6 canera for a nunber of reasons.
First, the ST6 has 23x27-m cron pixels conpared with the 9 m cron

pi xel s of the ST7. These larger pixels of the ST6 had a | arger well
capacity, neaning they can absorb many nore photons than can the
smal | er pixels of the ST7 before they becone filled to capacity (or
saturated). By conparison, think of a juice glass versus a |arger

dri nking glass. Just as the larger drinking glass can hold nore

ter than can the juice glass before overflow ng, so, too, the

| arger pixels can hold nore photons before they "overflow' than can
he smal |l er pixels. Wen a pixel is full to the brim it is
saturated. The problemhere is that if you continue to expose beyond
saturation, you will not be able to determ ne the true magnitude of
he star because you will not know at what point it becane saturated.
If you expose your image so that your stars are always well bel ow
saturation (1/2 well capacity is about right), your software can
accurately conpare the nunber of photons collected by the conp and
ariable in the sane tine period. Another plus for the l|arger pixels
is that they are nore sensitive than the 9 micron pixels. This is

| i ke conparing a 12" scope to a 4-inch scope. Due to its larger
aperture, the 12-inch scope absorbs many nore photons than the 4 inch
in the sane period of time. This nmeans with the ST6, | would need far
less tine to take images than with the ST7 resulting in nore imges
aken during an observing session
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Anot her advantage of the ST6 over the ST7 was the higher QE (that's
guantum efficiency) of the ST6. You want your CCD canera to have a QE
conduci ve to photonmetry. QE is sinply an expression of just how
sensitive your CCD chip is to the various wavel engths of the
spectrum | found that the QE of the ST7 was alnost 0 at the blue end
of the spectrum and was | ower at nobst other wavel engths than the ST6.
This meant that the ST7 was al nost blind to the shorter wavel engt hs
and did not see the other wavel engths as well as the ST6. Ideally,

ou would want a chip that has a high and even QE for all wavel engths
of the visible spectrum but don't |ook for that to happen.

Anot her factor | considered was the field of view (FOV) of the CCD
chip. The ST6 had a slightly larger FOV than the ST7. This m ght not
seemtoo inportant at first glance, but when you are trying to fit a
smal | piece of the sky onto a snmall CCD chip, it is nmuch easier to
put it on a larger chip. The larger FOV is al so very hel pful when
conmpari son stars around the variable are not always adjacent to the
ari abl e. When doing the photonetry on the image, you definitely want
our conp and check stars on the sane imge as the variable (nore on
check stars later).

Finally, you will want your canera to have a chip with a NON anti

bl oom ng gate. Although the ST6 chip is not totally NAB, it can be
set to low, nmediumor high AB. | keep it at the |low setting, and this
has produced good results. The problemw th ABG chips is that part of
each pixel is used for this purpose.of bleeding off excess el ectrons
o0 prevent saturation. This neans the pixel size is reduced,
resulting in less sensitivity and a reduction in well capacity. The
BG does work very well for those who use their canmeras to take
"pretty pictures”, but it reduces the chip's ability to get good

phot onetri c data.

(Editor's Note: Those of you who already own ABG caneras can still do
good photonetric work, you just have to foll ow special rules and your
canera's sensitivity is somewhat conprom sed. W wll have an
article on that issue in a future CCD Views.)

When choosing a canera, you nust also be certain that your canera
is a match for your scope. There have been MANY, MANY di scussi ons
about pixels, focal lengths, etc. on user lists. | will not go into
his here except to say that if you are going to err, then err on the
si de of oversanpling rather than undersanpling. If your inmages have
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square stars, then you are undersanpled. M particular set up

enpl oys an LX200 12". At F/ 10, | get nice round stars with nmy ST6. At
F/ 6.3(using a focal reducer) | amjust teetering on the brink of
undersanpling. Since | have been getting good photonetric results

en imaging at F/6.3 | continue to use that focal ratio, because ny
imaging tine is reduced and | get a | arger FOV.

Once you have your scope and canera, the only other required piece
of equipnent is a V filter. The filter wll screwinto the nose of
our canera. This filter is used to record stellar nmagnitudes in the
480- 650 nm (peaki ng at about 540 nm range of the visible spectrum
(As you may have determ ned, a canera that has a high QEin this
range woul d be optimal.) This filter best replicates what the human
eye sees, so it keeps CCD observations on a close plane with visual
observations. If you were to perform BVRI photonetry, you would need
he entire set of 4 filters so you could record nmagnitudes for each
of these ranges. \Wen doing V photonetry, you need to take only 1

i mage of the variable and use your software to determ ne the V

magni tude. If you were to performBVRI, you would need to take 4

i mges - 1 through each filter- and then use your software to

det erm ne the magnitude as portrayed in each inmage. (There is
actually much nore to it than that, but that is another story). There
are circunstances in which you can do unfiltered photonetry, but it
is highly reconmmended that for AAVSO vari abl e star observations, you
use a V filter.

So you have your telescope, CCD canera, and V filter. The fun now
begins. | mght interject a side note here. Like nme, you probably
spent sone tine observing variables visually before making the
decision to enter the real mof CCD photonetry. | began observing

ari abl es about 20 years ago. | started out with my trusty C8, and
spent many hours using setting circles and craning ny neck just to
get the variable into the field of view | now have nmy GOTO LX200
hat does the entire finding for ne. A CCD chip is quite snmall, and
it is much nore difficult to place the variable's FOV onto the chip
han it is into 40 nm eyepi ece. The LX200 pl aces the variable onto
he chip every tine. Wereas sone mght say that this takes the fun
out of it, | say that | would rather spend ny fun tinme imging

ari abl es and doi ng photonetry. | can acconplish nore science in one
observing session if the effort of finding the variable is done by
he scope. If you can afford it, | would highly recormmend a GOTO
mount for photonetry.
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6. FAI NTEST AAVSO CCD OBSERVATI ONS

For you trivia buffs, here are the faintest observations found in
he AAVSO I nternational Database.

Unfiltered: HT CAS at 19.3 on Jan 14, 1997 by DRG
B: VX UMA at 18.78 on April 5, 2001 by ZRE
V. HT CAS at 21.500 on Sep 22, 1996 by ZRE
R FO PER at 16.45 on Nov 7, 2000 by SFK
| : BHS 1804+67 at 15.6 on Sep 18, 1996 by RR

Currently Ron Zissell (ZRE) holds the record for the faintest
overal |l observation in the AAVSO dat abase for his 21.5 observation
Here are sone notes from hi m about the observation, nmade with a 24"
el escope and Photonetrics CH250 CCD:

"My CCDV observation of HT Cas at 21.500 should have an error
bar of +/- .1 nag. The HT CAS observati on occured during

m d-eclipse of the system The eclipse lasts for only about
six mnutes. The exposures for that eclipse were 180 seconds.

Unfiltered faintest mag is a function of the color of the star.
A Mra variable at M/i=21.0 may have an Unfiltered (V+R+l) nag of 16.5
which is an easy observation. |If one quoted the Myg for that star
one would get an even fainter magnitude than 21.0"

- Ron Zissell (ZRE)

7. AlPAWN & MAXIM DL PHOTOMETRY BUGS & PATCHES

If you are using AIPAWnNn or MaxinDL for your photonetry pl ease be
awar e that sonme versions of these packages have bugs regarding the
cal cul ation of julian dates. Fixes for both of these software
prograns have been posted online at the URLs bel ow. Pl ease update
our software where appropriate.

Maxi mDL 3. 03 Updat e: htt p: // ww. cyanogen. com upgr ades/ 3x/
| PAWnN 1.3.14 Update: http://ww. willbell.com ai pdwi n/ Al P. ht m
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uned.

3093
1345
828
684
651
630
563
555
512
428
304
176
172
152
147
130
106
95
61
50
48
22
16
14
14
13
12
10
10
10

Remenber,

8. CCD PA NTS

As we stated in the |ast
assi gning points to each CCD observati on.
he quality of observation and the difficulty of the target.
"variabl es" go into the formula (pun intended),
but we _may_be pursuaded to revea

these points are only for fun and are not official
y. So without further ado..

RSE
DRG
OFA
GKA
ZRE
WD
SFK
WGR
OAR
VDW
OCN
COO
HDU
JEA
MIK
VIRX
NM
SDbY
Rl X
CLF
SDB
SYyzZ
GBL
RGY
all
MDA
MAU
MZG
RZD
VHE

ROBI NSON, STEPHEN E.
D ETHELM ROGER

O FEARGHAI L, AENGUS
GRAHAM  KEI TH A

ZI SSELL, RONALD E.
WEST, JERRY DOUG
SCHEDER, FRANK L.
WALKER, GARY
OKSANEN, ARTO
MACDONALD 1 I,
O CONNOR, STEPHEN D.
COOX, LEWS M

HURDI S, DAVE

JENKI NS, ALLAN C

M CHALI K, TOM

W LLI AMS5, ROGER

NI CHOLAS, M KE
SCHARNHORST, DANNY
Rl CHARDS, THOVAS J.
COHEN, LQUI' S
STARKEY, DONN RAY
SANCHEZ, CRI STI NA
GARY, BRUCE L.

RUBRI GHT, GARY
COLOWA, JOSEP MARI A
MORTON, ART

MACI CLEK, ARDI S

MAI NTZ, G SELA

RCODRI GUEZ, DI EGO

MAI ER, HARALD

http://www.aavso.org/ccdviews/ccdviewsvol2no4.shtml (12 of 13) [1/10/2002 12:46:03 AM]

WALTER J.

i ssue, we are beginning a new system of
These points are based on

Lots of
which is still secret
some hints in the future! Stay
in any

MD, ROCKVI LLE

SW TZERLAND, RODERSDORF
| RELAND, DUNSHAUGHLI N
'L, MANHATTEN

MA, SOUTH HADLEY

KS, MJLVANE

MD, LEONARDTOMN

MA, SHERBORN

FI NLAND, MJURANE
CANADA, OSHAWA ONT.

CANADA, NORTH MONTREAL, QUE

CA, CONCORD

R, NARRAGANSETT

SC, TAYLORS

VA, LYNCHBURG

M, KALAVAZOO

AZ, GLENDALE

GERVANY, ERFURT
AUSTRALI A, ELTHAM VI
MA, CAMBRI DGE

I'N, AUBURN

SPAI'N, G JON- ASTURI AS
CA, SANTA BARBARA

PA, LANCASTER

SPAI'N, BARCELONA

WA, EDMONDS

M, PLYMOUTH

GERVANY, BONN

SPAI'N, VILLALBA, MADR
GERVANY, MJNI CH
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ia e-mail. An archive is available at http://ww. aavso. org/ ccdvi ews/

Pl ease send coments and suggestions to aaronp@avso. org.

To receive CCD Views via e-mail send a nessage to
maj or donb@avso.org wth "subscribe ccdviews" in the body of the

e-mai | . To unsubscri be, place "unsubscribe ccdviews" in the e-mail.

The AAVSO has many free online publications including "Eyepiece
iews", a simlar newsletter intended for visual observers. To |learn
nore and subscribe visit: http://ww. aavso.org/nmailinglists.stm

Good observi ng!

Aaron Price, AAVSO Technical Assistant (PAH)
Gary Wl ker, Chairman of the AAVSO CCD Committee (WCR)
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