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Member Lew Cook
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Gaseous Pillars - M16 — HST - WFPC2

PRC95-44a - ST Scl OPO - November 2, 1995
J. Hester and P. Scowen (AZ State Univ.), NASA

Hubble Space Telescope
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- two known values.
People interpolate
all the time!




Interpolation
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' You interpolate
you have 1/8 of a
tank left--time to get
gas!
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Core of Galaxy NGC4261 HST - WFPC2

PRC95-47 - ST Scl OPO - December 4, 1995
H. Ford and L. Ferrarese (JHU), NASA



variable, one fainter.

Andromeda Galaxy (C. Pullen)
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variable star? Crab Nebula (C. Pullen)
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OM lindiarVariable star

W Cyg (Cygnl)

Pe"od 131 (1900) 21" 32" 14° +44°55%6
VSO I I Ia kes idinsd :ST;. e (2000) 21" 36™ 02° +45° 225 ~
2138+45 V13 yg. SRb, 6.1-6.9V aavsoy .
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nds of star charts | . , wut
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(Sky map‘g’li road
Maps) U find and
estimatertne magnitude
off Variablerstars.

Because all AAVSO
observers use the same
charts, our results can
very good, and can be
compared with each
other’s.




HOM fiRd arVvariable star

(aa) W Cyg (Cygnl)

r
( 900) 21" 32" 14° 55’ 6 12/97
—SRb
YO a copy of this  EEE R
py 2138+45 V1339 Cyg. SRb, 6.1-6.9V aavsoy .
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AAVSOrchanrtEe Lt IS for e ¥ e

WECyani, a taH/ou can
find WIth™BIRGCUlars from
you OWn Yard:

But, first let’s try a
simple lesson in
iInterpolation and using
star charts.
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ATDI gimagr tude number is
fialigly¥al BIg dot is bright!

: r?aller ItS magnitude number.

at the dot IS bigger (brighter) for the 5.1
0 Its left.



St estimate
'ﬁr than the brightest (5.1)



st estimate
or fa I‘RI’ than the brightest (5.1)



St estimate
'ﬁr than the next brightest



St estimate
I’RI’ than the next brightest



St estimate
'ﬁr than the next brightest



St estimate
I’RI’ than the next brightest



gas gauge!

or a*6.4 but not as bright




Iterpelation is an educated
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just go with the
flow.

eelings
i&e brighter than midway.

" A little fainter, your estimate

Your ability to
feel the best
answer will
get better
with practice.



MalERYOUIFTIFSE estimate

L BUpaWinateveryour:
eStimdLe/seongratilations
Onyour st Variable sta
observation! ..

Vrite yourrresult on the
back of the star chart you
were given. '
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“WDIErEnt people WJJJ ake different
estimatesiof brightness using this
-~ methoed, We all'see the world

differentiy -

Yet, all the estimates are “right”! There
IS NO OoNe correct answer.

All scientific measurements have
variation. We call it error or noise.




IBeUEnE scientists only used
Exaet MUmDbe rsI

“WVEllpa nUmbeErR can
NEVERDENGLIEXACT in
SCIENCERESPECIally

ASUFORNEMY- D’JF all

measUrements are rea
“estimates to a certain
precision. Tt ck is
understanding what that
precision Is.




SS Cygni Partial Light Curve
(90 Day Interval)
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SS Cygni Partial Light Curve

]') (90 Day Interval)
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Thelmegnitude’is
PIOLLECFOTINIE XI5
Uprand dewin;

The day and time of
the observation'is
plotted on the X axis

(left and right)

SS Cygni Partial Light Curve
(90 Day Interval)

Brightness
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You'cap,see the
noise T OHE ata,
Note that.the clirve
IS not arnicerstraight
line.

Rather, it'is a wide

band of individual
observations.

SS Cygni Partial Light Curve
(90 Day Interval)

Brightness
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EVEN MNOISYAUdiato
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a precision near O 14

magnitude. Artist’s Conception - SS
Cygni (AAVSO)
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- getsrafittieraifierent.
result.
You don't have to be

nerfect--just do the
nest job you can.

Practice will help a
ot!




Let’s Do It!

Cat’s Eye Nebula (Hubble Space Telescope)






Let’s try one!

Lagoon Nebula - M8 HST « WFPC2

PRC96-38a ST Scl OPO * January 22, 1997
A. Caulet (European Southern Observatory) and NASA
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North is up W Cyg Field Slide #1 28 April 1995 Julian Date 2449835

Are you able to find it?
(Cli¢k for a little help!)



-

L 7‘
Youlre Kidding!
< |

o) o P L '
BOKALIESE arelots of

StArSInMe picture... 7“( |
You willineea'to 7\ \

2drn e stahop”™
to the star you
want. But it’'s easy.

Here's how!




m fifstestimation

(aa) W Cyg (Cygnl)

r
(1900) 556 12/97
Type -SRb h m s o ’
Spec, - Mas-Mb8 2000) 21" 36" 02° +45° 225 5= 1mm
. Lt . . ®
) * 2 . i +®59 Y
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ONVACYGI(Size . o T
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Copyright ® 1997 AAVSO



NJy,JJrOJg\ﬂ

|/~
Ir] ziu
Ver




“NEEZning hew. te

matchitnetelescope
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But, back to our
estimate!



oIIowmg thlngs
) GAISTErAer:

1) M20) (star clusier)

2) Comp's and arline of
stars pointingNkem' it to the
south

3) Rho (pronounced “row")
Cyg, a Greek letter that

A\ /4

looks like a “p
4) W Cyg

132+44

(aa)

(1900) 21" 32" 14° +44°55'6

(2000)

ﬂﬁ ingHandmarks

W Cyg (Cygni)

21
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5.3 Comp star with
line to the south

Rho Cyg

W Cyg

Drawn by: CES
From:
Sequence: AAVSO chart

Hubble Guide Star Catalog & AAVSO ‘a’ chart 1968

N
2132+44 |(aa) W Cyg (Cygni) AAVSO
Magn. - 5.5;7.0V (AAVSO) Chart
period - 1311 (1900) 21" 32" 14° +44°55% 12/97
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HRdingianamarks

IISHSIeW. yo Sticl
0P ITONINIEIESIE
tING to SEEN® E'n:,
Variaplerstal:

Now, |et’s thyAt on the
photo! ‘
We’'ll go full screen and
I'll show you the

landmarks we just
found on our chart.




W Cyg Field Slide #1 28 April 1995 Julian Date 2449835

W Cyg = e B

" 5 /W - 53 comp with line of stars

Rho Cyg



W Cyg Field Slide #1 28 April 1995  Julian Date 2449835

Can you find
the landmarks
on your own?

See If you can
find the comp
stars as well.

Did you find
them?



North is up W Cyg Field Slide #1 28 April 1995 Julian Date 2449835

i ST Here
are

, . some

674 : T of the

| | " | comp

. ®55 . stars.

. ® 59+

©67 » . - Y s | | ; o

. L e you
| | find
any

more?



W Cyg Field Slide #1 28 April 1995 Julian Date 2449835

Now that you
', have found the
comp stars, try to
estimate W Cyg.

Write your
estimate on the
form.

& L B - - | We’ll keep a
3 gt | pointer on W In
| | | | case you get lost.



do?

HOWEIa"yo

“RVerenyouranle terao
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NI netper Iifyeu had
2] lo)i o)f Ere) L] o)/

- finaing tniRgs, ast
‘now! beforieithe next

(and last) estimate.




North is up

W Cyg Ficld Slide #3 19 July 1995  Julian Date 2449917

Here Is a
photo of W
Cyg taken 82
days later. Try
another
estimate.

Write the
result on your
form.

If you need
help finding It,
click to the
next slide.



North is up W Cyg Ficld Slide #3 19 July 1995  Julian Date 2449917

Does that
help?



North is up

W Cyg Ficld Slide #3 19 July 1995  Julian Date 2449917

Note that the
photo doesn’t
look like the
one in April.
This is because
the sky changes
appearance from
season to season
and even night
to night. This
change is one of
the challenges of
variable star

observing!



HOWAGIERYC .

' Did yeuraVve' les
troubleNfinding g \
- Cyc g and the

- comparisen stars?
Practice | allyﬂelps,
doesn't it!




We fght is a
SECLIoN caf thelight
CUrVe o yg from

the O data
base.

The two dates on
which you made
estimates are shown
with dashed lines.

8820 d98do 49560 49550 2300 49920 49940 49960
Julian Date 2,400, 000+



Qeﬂml 28 the
ODPSENVAUORS WEre

PDELWE aﬂ)ut 6.3
and'5s.

On July 19; the
observations were
between about 7.3

and 6.4 magnitude.

magnitude.

SE20 49040 49360 49830 480900 .".'.'.'.E'ii' 49940 49960
Julian Date 2. 400, 000



ARYSD UNEWALUATED DATA FOR 2132+dd - WWW.AAYSD.ORG

- -
Is WOW final answer...?

5.4

did yourdo
COMpanedrterother

ARVSOJ0 pServers: 1

[Fenerermore of 3
your estimates are  EAuvul.
outside ofi the band R
of results, why?

SO0 409820 49840 49360 40330 49900 ..-Jfl_'.jl_rllg[:] 49940 49960

Julian Date 2,400,000+



ii#yourresults were different
OMPAAY SO observers'...

NaVe Midae
tAEUSARES of;
‘measurements.
You were leoking at
a computer, not the
sky.

L/t
You are still

Iearnlng! Variable star observing can be very
challenaina sometimes!




YeURareteaching your eyes to

SEENIE SIWOHD C ifferently!
“WVaRyANEW C 'r§§i*ver=>v
NEECGIME l)ﬁ'fr e
) JB?‘CJ IS Wil
Nel \—\f\—lf | _
brlghtn nis
takes practice but is
a skill that can help
you enjoy all the
beauty in the night
sky.

M100 Galactic Nucleus

=



| learned how to
measure the
brightness of a

While it's not a variable star!
contest, look at the
class data and see
how you did.




