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W Y w abs(P) w sin(absP) w ((sin(P ))>?
y a bx cx* y a bx
y a bx cx’
y a bx
a (deg/day) b ¢
SXT X a b c R"2
12.987 — 0.0022 | 0.0006 | 0.0225
w Y U]
13.09 -0.0073 0.0135
13.875 0.0176 |-0.0014| 0.0701
w abs abs
W) W) 14.17 -0.0271 0.0588
13.876 1.0872 |-5.0252 ] 0.0681
w sin(abs sin(abs
(absy) (@bsy) 14.175 -1.6055 0.0574
) . 13.885+0.7365 | 0.2771 |-14.979| 0.0781
@ (sin@) ° (sin(y ))*
14.007 -3.1228 0.0665
UV195 X a b c R"2
13.081 — 0.0024 | 0.0003 | 0.0086
w Y U]
13.16 -0.0019 0.0015
12.559 0.0691 |-0.0016| 0.0357
w abs(Y) abs(Y )
12.935 0.0142 0.0156
12.569 3.9415 |-5.3419] 0.0326
w sin(abs sin(abs
(absy) (@bsy) 12919 0.8941 0.0169
12.806+0.6775 | 7.6287 |-23.762| 0.061
W (sin( )2 sin 2
v) (sin() 13.065 1.0556 0.0083
K-Line X a b c R"2
13.445 8.00E-05 | -0.0006 | 0.0875
w g g 8.00E-0
13.227 -3.00E-05 7
13.667 -0.0346 | 0.0004 | 0.1023
w abs(Y) abs(y )
13.598 -0.0219 0.1002
13.677 -1.9761 | 1.2611 | 0.1023
w sin(abs sin(abs
(absy) (@bs) 13.607 -1.3133 0.1007
13.524+0.5175 | -4.5992 | 10.744 0.1
. 2 . 2
W (sin sin
(sin(th)) W) 13.452 -2.284 0.0893
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Ha y X a b c R"2
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w g w g
13.194 0.0004 0.00007
13.415 -0.0079 |-0.0004 | 0.1316
w abs(Y) w abs(Y )
13.487 -0.0203 0.1286
. 13.406 -0.3228 |-1.7736| 0.1342
w sin(absP )| w | sin(absy)
13.492 -1.2036 0.1282
13.423+0.6610 | -4.2441 | 9.6381 | 0.1394
o 2 . 2
()] Sin ()] Sin
(sin(d)) (sin() 13.371 -2.3857 0.1319
MDI y X a b c R"2
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W P 0 P
13.309 0.0062 0.0125
14.299 -0.1052 | 0.002 | 0.1296
w abs(Y) w abs(y )
13.923 -0.0439 0.1168
. 14.286 -5.9281 | 6.3882 | 0.1286
w sin(absP )| w | sin(absy)
13.942 -2.6381 0.1284
13.978+0.957 | -17.053 | 62.624 | 0.1614
. 2 : 2
w sin ()] S
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K-Line w abs() w sin(absy )
W (sin(y))’
SXT a b c R"2 max-x max-y
: 2 13.885 0.2771 -14.979 0.0781 0.009 13.88628
w  (sin(Y))
14.007 -3.1228 0.0665
UV a b c R"2 max-x max-y
: ) 12.806 7.6287 -23.762 0.0610 0.161 13.41829
w  (sin(Y))
13.065 1.0556 0.0083
K-Line a b c R"2 max-x max-y
13.667 -0.0346 0.0004 0.1023 0.087 12.91878
w abs(y)
13.598 -0.0219 0.1002
: 13.677 -1.9761 1.2611 0.1023 0.157 12.90288
w sin(absy )
13.607 -1.3133 0.1007
13.524 -4.5992 10.744 0.1 0.214 13.0318
©  (sin)y 3
13.452 -2.284 0.0893
Ho a b c R"2 max-x max-y
: ) 13.384 -3.9288 9.3139 0.1023 0.211 12.96969
W (sin(y))
13.333 -2.1431 0.0959
MDI a b c R"2 max-x max-y
: 2 13.978 -17.053 62.624 0.1614 0.136 12.81708
w  (sin(Y))
13.625 -4.5196 0.0973
Max.x WP ( ) deg [Max.y deg/day
0.009 7. 71
SXT 13.89
0.161 34.51
uv 13.42
. 0.214 40. 86
K-Line 13.52
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SXT X g h I R"2

W (sin”2(P) sin®2( ) | 13.836x0 . 7 ¥4-8.B46 | -14917 | 0.078
sin”2(15 ) sin"2(15 ) 13.798 -3.1219 0.0665
uUv X g h I R™2

w  (sin™2(P) sin®2() | 13.209+0 . 7 1 1483 | -22.682 | 0.054
sin”2(15 ) sin"2(15 ) 13.137 1.6906 0.0182
K-LINE X g h I R"2
W (sin™2(P) sin®2( ) | 13.264+0 . 4|8-/1598 | 10.744 0.1
sin"2(15 ) sin®2(15 ) 13.299 -2.284 0.0893
H-ALPHA X g h I RA2
W (sin™2(P) sin"2(P ) [ 13.182+0 . 55-2.%29 | 9.6381 | 0.1394
sin"2(15 ) sin"2(15 ) 13.211 -2.3857 0.1319
MDI X g h I R"2
w  (sin®2(Y) sin"2(P) | 13.158+0 . 7|4-A7912 | 57.016 | 0.1432
sin”2(15 ) sin"2(15 ) 13.347 -3.9848 0.0838
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How many days had observed ? ? 30
|l nput the RADIUS of Image unit in mm ? 50
Observed date and time using DD, HH, MI 2?2 12,
Seeing, Q ? O
How many groups had observed today ? 17

Dec. 12 2001 7: 36 Tai pei Q=0
5.895472
P.+=11.5 B. = -0.614.L7. = 343.6 Rad. =16
Gr otuypp eNo . F. Radus Angl e aAr eeaW -S N B.
NGao.oup 1l
(@) ype T7?0 :
(2) Spot! s?NLmber
(3) Distance in MM : ? 30
(4) Position Angle : ? 120
(5Apperant Area : ? 0
Do you want change (y/n) 2?2 2?2 N
1 0 1 30.0 S351.230. 0

Permission denied in module SUH_DATA at address ODAZ2I:-00B7

Hit any key to return to system

SEA - Sun,_dats

;”' 2sE ME-DOS f2F 538k - ERIORTEHERRIEE - SFiEREaEs [
= #m | 1R -
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Mr.Peter Meadows

bt v ramd oz d e oo akhenbioewtar vind

follewing Helio vl screenshot shows, See the software page for further details,

Mr. Peter Meadows
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Dat a

/
A
B YY
C MM
D DD
E hh
F mm
G SS
H max_x (ppl
I max_y (pBl
J location_x (pixe)
K location_y (pixel)
L sun_lambda | =Kepler!N2 (degree)
M B =Cdculation! S2 (degree)
N L =Cdculation! T2 (degree)
0] X’ =J2-H2/2 location_x
P y' =-K2+12/2 location_y
Q R =SQRT(O2"2+P2"2) (ppl
R theta =DEGREES(ATAN2(P2, 02)) (degree)
S Lol =kepler! O2* Q2/((H2+12)/4) (degree)
/
=DEGREES( AT®ANQ( P 33 =SQRIBDI®2)
Cal cul ation
=DATEVALUE( CONCATENATE( Data! B2, "|/ ",
G D Datal C2, "/ ", (Julian Day)
Datal! D2))+TI MEVRANAEE COD&tCa! E2, " ,
Data! F2,":", Datal! G2))
H 1C(1900) =(G2-2415020)/36525 .
(Julian century)
| — =74+(22+84*H2)/60
(degree)
s u B mb|dkepler'N2
J
a (degree)
L BO =- DEGREES(ASI N(SI N(RADI ANS(1 2-J2)))*SIN(RAD
S(7.25)))) (degree)
=DEGREES(ATAN(- COS(RADI ANS(J2)) *ITAN(RADI AN
M R ) S(23.442))) +ATAN(-COS(RADI ANS( | 2egrze)|) * TAN(
ANS(7.25))))
=0 ( )
=Datal R2
N Theta (degree)
o] Lol =Datal 2 P1
= appdiam =kepler!O2
(degree)
R Ptheta | =M2-N2
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1.0000115740740740741

Supplement to the Astronomical Almanac

(http://aa.usno.navy.mil/data/docs/JulianDate.html)

2415020.0

Cal cul atGohn

1

2

JD
1981, §42 §43] sun_lambda
EpOChmgo
Epochiosgo
D 360 365.242
360
I )
N EpOChlgg()
1980
anomaly) M 0 360

4

(eccentric anomaly)

JD

(sun_lambda)

(282.596403 degrees)

Johannes Kepler

+2415020.0-1.5

D

360

Kepler

33

(

20 Explanatory
1900 1 1 12 0 O
(
(appdiam) [Peter,
(ID)
Kepler H )
N N 0

~DEGREES(ASIN(SIN(RADIANS(L2)) *ClOS(RADI ANS
s B Q2)) +COS(RADI ANS(L2))*SIN(RADI AN@dgeR|) ) * COS
ADI ANS(R2))))
T . ~DEGREES(ASIN((SIN(RADI AAINS(Q2)) *|SI N( RADI AN
R2)))/ COS(RADI ANS(S2))) (degree)
Kepler
H D =Cad alon! G2-2444239. 5+
| N(deg) | =MOD ( H 2 3632820,360)
J Mrad) |=RADI ANS ( MXEBI334-282596403,360))
K eccentricit | =0.016718
y
L E =2 K2*SIN(L2)
M videg) |=2* ATAN( SKPRIT/{ K2 ¥) *2JAN( L 4/
N sunlambda | =MO D ( D E G R E B8R 6963,368)
o) appdiam | =0 . 53 3 1 2 8 AM2)E-K22r60D S
(Heliographic coordinate system)
( Calculation G )
Mi crosoft Excel 1900 1 1 0
0 O 1 1900 1 0 0 1

( Kepl er

(278.833540 degrees)

( Kepl e
(E—esinE=M)
E M

M(The mean

rJl )



Kepler

Yahoo!
http://www.btinternet.com/~kburnett/kepler/kepler.html
Mi crosoft Excel (iterative algorithm)
100 E ( Kepl er L )
% E |1+e
5 tan—=tan—,|—— v(the true anomaly) \%
2 2\V1-e
(degree) ( KeplerM )
6 v 1980
(sun_lambda) ( Kepler N )
7 appdiam( )
) ) 1+ ecosv .
appdiam= appdiam, ————— appdiamy
(1-e)
(semi-major axis) 0.533128 ( Kepler O )
Bo

[Peter, 1981, §37] B
Bo=sin" {sin(Omega- Sun.lambda) sin (1)}
Omega=74°22+84"T 99.........

Tiooo (JD-2415020)/36525

Ti900 Epoch 1900
( Calculation HI11J L )
(max.x max.y) (location_x
location_y) ( Data J K )
GIF JPEG right-down orthogonal coordinate
system X Y
(location_x, location_y) max_y max x (

Data H | )
[Peter, 1981, §37]
(right-up orthogonal coordinate system)

(%, y) pixel
(x,y)=(location_x— 2= —location_y-+"=7)
( Data O P Q R S
appdiam
A= dlskdlam\/i
appdiam
6 =tan™' (5)
y
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appdiam ( degree) diskdiam

( pixel) p: ( degree)
p ( degree)
0 P 0
Lo 0
B = sin'[sin(B, ) cos(p) + cos(B, )sin( ) cos(P — )]
L Sin_l(sin(,o) sin(P — 9)) il
cos(B)

B L ( Calculation L Q R S T
Data M N)

Mi crosoft EXc eData A

| 1 g
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SXT e-mail

:Fri, 26 Apr 2002 10:56:12 -0700

: "David Alexander" <alexander@lmsal.com>

:LMSAL

"ricky322.tw" <ricky322.tw@yahoo.com.tw>

:Re: please tell me...
Hello Ricky,
The complicated name for the image is computer generated and helps us keep tabs on
when the image was taken and processed:20011207_071122 20011207 _16543 means the
image was taken on
7 Dec 2001 (20011207) at 07:11:22 (hours, minutes, seconds) universal time (or
Greenwich Mean Time) and was put into our system on 7 Dec 2001 (20011207) at
16:54:03.
As for the changing colors. This is usually just to have a better contrast between faint
and bright structures. The images are showing the distribution of X-rays on the Sun
and so there is no ""real" color (see

http://www.lmsal.com/YPOP/ProjectionRoom/color samples.html)

Hope this helps.

David I::%]
2001 8

To whom concerns:

We are the students of Kaohsiung Chung-San Senior High School. We look forward to
getting the novel images; the global view of photos for sun, taken by visible from August
01/2001~August 31/2001.Thank you very much.

Sincerely!

Rick

I am sorry, but we do not have any data for your dates easily accessible.

We do have about a month's worth of current solar images on our FTP

site at: ftp://ftp.sunspot.noao.edu/realtime-images/archive/

€
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I need these solar images. I research motive from The New Solar System pages 24s of this
book, figure 18, read the sun from form layer( light ball layer) to inner part, rotate the
velocity quicker, whether it is from the light ball layer upward through the

chromospheres layer arrive corona of the sun layer of rotate meeting slow?

: richard@ips.gov.au
Hi Nicola,

We can only give you a limited number of images.... there is so much data. You will need

to tell us which times are important for you.
Best Wishes
Richard Thompson

Hi, I'm a student from Taiwan.

Due to my research about sunspot action, It is necessary to analysis images of sun in
varied wavelength.

All I need is from Jan to Dec in 2000 or 2001 with interval less than an hour between each
images.

Would you tell me how and where to get those images?

Thx for your help.Nicola

: richard@ips.gov.au
Hi Nicola,

Thanks for your email. We have Hydrogen Alpha images from Culgoora Solar

Observatory. We can give you some images but the data volume is huge. So you would
have to specify some particular times of interest.
Best Wishes
Richard Thompson
: richard@ips.gov.au
Hi Nicola,

We can only give you a limited number of images.... there is so much data. You will need

to tell us which times are important for you.
Best Wishes
Richard Thompson

All I need is from April to Dec in 2001 with interval less than an hour between each
images.
Thx for your help .
Nicola
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: richard@ips.gov.au
Hi Nicola,
That is still way to much data to fit onto a CD. We could supply about a day of images
on a CD.
Best Wishes
Richard Thompson

Hi, I am a senior student from Taiwan.

Because I and classmates approach sun action with many electromagnetic radiation. I
want the 2000 year of prime pictures which are hourly. Where is FTP? Entering FTP,
need ID password?

Thank you very much!!

: Hubertus Woehl <hw@XKis.uni-freiburg.de>

Here is my first answer:

You may download the available images directly with your WWW-Browser

from our institute WWW-pages: www.Kkis.uni-freiburg. de or my personal WWW-pages:

see below !

There is no password necessary, for non-commercial usage just give a reference to the
source. For commercial usage ask about the rights of the images !

I hope this information is useful for you.

Best regards,

H.Woehl.

Hi, I'm a student from Taiwan.

Due to my research about sunspot action, It is necessary to analysis images of sun in
varied wavelength.

All I need is from Jan to Dec in 2000 or 2001 with interval less than an hour between each
images.

Would you tell me how and where to get those images?

Thx for your help.Nicola

: John Varsik <varsik@bbso.njit.edu>
The FTP site is at: ftp.bbso.njit.edu.

The user name is "anonymous'. The password is your e-mail address.

The images for 2000 are found in /pub/archive/2000. There is a directory for each day of
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the year. For example, 15 December is located at:/pub/archive/2000/12/15.
The hourly images are in gzip compressed FITS format.

Best regards, John Varsik

I can't found hourly h-alpha images athttp://fits.gsfc.nasa.gov/software.html.

Please say carefully. Does it belong to the catalog .Thank you very much!!!!
Best regards,

Nicola

: John Varsik <varsik@bbso.njit.edu>

Dear Nicola,

I did not say the images were at the Goddard site. Software to read the images is at
Goddard. The images are here!

To reiterate:

The images are at ftp://ftp.bbso.njit.edu/pub/archive/2000 and the directories reachable

from there.

The software to read the images is at:http://fits.gsfc.nasa.gov/software.html

The FTP site is at: ftp.bbso.njit.edu. There is also a link to the FTP site on our web
page. Click on "FTP-Archive'.

If you use a regular FTP client program, the user name is ""anonymous"'.

The password is your e-mail address.

The images for 2000 are found in /pub/archive/2000. There is a directory for each day of
the year. For example, 15 December is located at:/pub/archive/2000/12/15.

The hourly images are in gzip compressed FITS format. FITS is a standard file format
for astronomical data.

Best regards,

John Varsik

Hi, I'm a student from Taiwan.

Due to my research about sunspot action, It is necessary to analysis images of sun in
varied wavelength.

All I need is from Jan to Dec in 2000 or 2001 with interval less than an hour between each
images. Would you tell me how and where to get those images?

Thx for your help. Nicola

: Larry Combs <Larry.Combs@noaa.gov>

Dear Nicola,
We do not have images of the cadence (interval less than one hour available for your
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request. I am not sure what observatory would be able to provide that data for
you. You can find images from Jan through Dec 2000 on our web site at

http://sec.noaa.gov/solar_images/index.html that are collected at varied times of day.

You might check a few other sites like: The National Solar Observatory at Sacramento
Peak, N.M. at http://www.sunspot.noao.edu/ or The Big Bear Solar Observatory (BBSO)
located in Big Bear Lake, Ca.http://www.bbso.njit.edu/

Hope this helps.
Regards
Larry Combs

Hi, I'm a student from Taiwan.

Due to my research about sunspot action, It is necessary to analysis images of sun in
varied wavelength.

All I need is from Jan to Dec in 2000 or 2001 with interval less than an hour between each
images.

Would you tell me how and where to get those images?

Thx for your help.Nicola

: Luis Sanchez Duarte <lsanchez@esa.nascom.nasa.gov>

Dear Nicola,
All we have available is a 96 minute cadence of intensity images taken
by MDI. These are in FITS format and can be obtained using the SOHO

archive interface (see http://sohowww.nascom.nasa.gov/data/).

You are welcome to download them if you think are suitable for what you

want to do. If you have any problem with the archive, just let me know.

Hi, I'm a student from Taiwan.

Due to my research about sunspot action, It is necessary to analysis images of sun in
varied wavelength.

All I need is from Jan to Dec in 2000 or 2001 with interval less than an hour between each
images.Would you tell me how and where to get those images?

Thx for your help.Nicola

: Kirk Borne <borne@rings.gsfc.nasa.gov>

Hi Nicola. Look here for solar images :

http://umbra.nascom.nasa.gov/sdac.html

http:/www.gong.noao.edu/

http://sohowww.nascom.nasa.gov/
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http://www-istp.gsfc.nasa.gov/
Kirk Borne

Hi, I am a senior student from Taiwan .

Because I and classmates approach sun action with many electromagnetic radiation. I
want the2000 all year of prime pictures which are hourly. Where is FTP? Entering FTP,
need ID or password ?

Thank you very much!!

: Randy Fear <rf@bbso.njit.edu>

Hi
Sorry I have not gotten back to you until now, I have been out of town for the last two
weeks. I am not quite sure what you are asking for. Daily full disk images can be obtained

by going to our website http://www.bbso.njit.edu/ clicking on FTP-Archive

then on archive then year, month and day. There are jpeg and gzipped fits format images
which can be downloaded. Hourly images are not available for download.

Randy Fear

Big Bear Solar Observatory

ARMaps =
-
Hi!

I get some image from ARMaps Web, but find out there is a little difference between
image and sunspot location data.

Would you tell us how do you choose the sunspot center and measure sunspot location in
heliographic coordinate system.

THX!

AA

: "barry labonte SRP" <labonbjl@labontes-pc.jhuapl.edu>

To: cruel blackwing@yvahoo.com.tw

The page at
http://www.solar.ifa.hawaii.edu/ARMaps/armaps.html

has the explanation of the difference between the sunspot positions in the table and on the
plot. The plot is for later in the day, and the Sun has rotated about 9 degrees.
We are glad you like our plots.

—Line
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Hello "
I'm a student in senior high school from Taiwan.
I have some question....
Ca|| (K-Line) belongs to Chromospheres or Transition region?
There are some books said that is Chromospheres, but the others said Transition....

Thx for you to read this letter, Wing.

: John Varsik" <varsik@bbso.njit.edu>
What kinds of books are talking about MDI? For example.
Probably the best book about the SOHO MDI is: The SOHO Mission edited by Fleck,
Domingo and Poland.
Published by Kluwer in 1995. The same articles appear in Solar Physics Vol. 162.
Is MDI means Michelson Doppler Imager?
Yes.
Is it continuous spectrum image?
The MDI operates in the Ni I 6768 angstrom line. This is a photosphere line, so the
images look similar to a continuous spectrum image.
Best regards,
John Varsik

BBSO [:—%

o 0

How could we know the height about K-Line and H-alpha?
thank you very much **

Best Wishes,

Wing

: John Varsik" varsik@bbso.njit.edu

This is not a simple question. I will try to explain it as simply as possible, but the real
details of how spectral lines are formed are very complex.
Inside a star, the radiation is emitted by atoms and reabsorbed.

In a dense high-pressure gas there are processes that work at all wavelengths. If you
could measure the spectrum inside the star you would find it to be continuous, with no
lines. As the
gas gets less dense as you reach the outside of the star, the processes that work on the
continuous spectrum become less effective, and the light can escape to space without
being
reabsorbed. We call the region where this happens the photosphere.
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Even though these continuous processes are less effective, the light can still be absorbed
in the spectrai lines.

In other words, the gas is more opaque in the line than in the continuum, and so when
the light in the line finally escapes from the star it is coming from a higher altitude than
the light in the continuum.

Most of the time, the light from a part of an absorption line is determined only by the
local conditions where the light was able to escape to space. This is called "local
thermodynamic

equilibrium" or LTE. However, often the conditions elsewhere also play a role in
determining when the light can escape.

This is called "non-LTE".

Basically, what we mean by the height of formation of a spectral line is the height at
which most of the radiation can escape to space rather than be absorbed and re-emitted.
Strictly speaking,

This idea requires LTE. Because there is a transition possible at a given spectral line,
the gas is more opaque at the wavelength of the line than at other wavelengths nearby, so
the height of formation is higher in the line than in the continuum. In general, the
height of formation increases as you go from the continuum to the wings of the line and
into the core of the line. The relationship between the height of formation and the
wavelength in the line depends on the physics of that particular line.

Some lines are more complicated than others. Most of the weak photospheric lines
can be safely treated as LTE. However, in the strong lines non-LTE processes are
usually important. In particular the formation of the K line is complex and is non-LTE.

However, detailed numerical models can show that different parts of the K-line are
generally formed at different heights in the solar atmosphere, and the inner parts of the
line are formed at different heightsin the chromospheres. The models also indicate
exactly what those
heights are.

I hope this is some help. Best regards,
John Varsik
BBSO

Hi,
I'm a student in Taiwan.
I have a question...
K-Line and Halpha,Which is higher on Chromosphere?
And how to know the height?
THX
Best wishes
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Wing.

: Therese Kucera <terrv.kucera@gsfc.nasa.gov>

Hi.
There is a discussion of the heights shown by the Hydrogen Alpha and
Calcium II K lines at

http://www.sunspot.noao.edu/PR/CaK Ha expl.html

Yours truly,
Terry Kucera
SOHO Science Team

MDI

Hi... A"
Can MDI image represent Photosphere?
THX...,Wing.

: John Varsik" <varsik@bbso.njit.edu>
The Ca Il K line (393 nm) is a chromospheres line.
The MDI "white light'" image is representative of the photosphere.
John Varsik
BBSO
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