
Bull. Astr. Soc. India (2003) 51, 111-115 

Digitization of Kodaikanal Data 

Jagdev Singh*, S. Muneer, S.P. Bagare, K.E. Rangarajan, K.B. Rarnesh, 
B.A. Varghese, J.P.A. Samson, P. Devendran and G. Haxiharan 
Indian Institute of Aetmphyaice, Bangalore 660 094 

Received 2003 May 20; accepted 2003 June 19 

Abstract. In thie report we describe a digitizer developed in the laboratories 
of the Indian Institute of Astrophysics (IIA) to digitize the large amount of solar 
synoptic data obtained since 1904 at Kodailesal. We show a sample spectrum, 
an H a  spectroheliogram, and a Ca+K spectroheliogram digitized using this 
equipment. The digitbed data will be used to  study the temporal variations in 
photospheric and chromospheric rotation rates, the solar Mmential rotation, 
the evolution of sunspots & Ha filaments, and in the evaluation of CafK plage 
and network indices. The digitized data will be made available to the scientific 
community as a part of IIA's asttonomid data archive. 

About 100 years of solar data are available on photographic films and plates at the K e  
da&anal Observatory. The various telescopes and instruments used to procure the data 
have been described by Bappu (1967). F'urther, a large quantity of spectro8copic data 
obtained at the Main spectrograph of the Solar Tower Telescope, mainly comprising of 
integrated Ca+K line prdes, are also available, for the past about 20 years, on phote 
graphic films. The photographic emulsion is prone to damage even if preserved csrefidly, 
as is being done a t  Kodsiksnal. The valuable data have been, and continues to be used 
for a variety of scientiic studies. In particular, the temporal variations of the Sun contin- 
ues to be carried out by many groups wing the Kodaikansl data ( S u  & Bappu 1981; 
S i  & Prabhu 1985; S i  & Livingston 1987; Muneer & S i  2002) and data from 
other observatories (Foulral 1996; Worden, White & Woods 1998; Caccin et al. 1098; 
Brandt & Steinegger 1998; Johanneamn, Marquette & Zirin 1998; Howard 1991; Howard 
1996). So the digitization of Ca+K spectroheliograms was taken up using a PDS machine 
in the beginning of 1990s. The PDS machine took about 25 minutes to  digitize a angle 



plate. Obviously, this pr- was very slow and hence the complete digitization of the 
&ta remained incomplete. Moreover the PDS machine developed some defects and the 
manufacturer was not in a position to rectify this because of non-availability of spare 
parts. Under these circumstances, we have developed a digither using a CCD camera 
and installed it at the Kodaikanal Observatory. The rate of digithation is sufEiciently fast 
for the large volumes of data to be digitized, and a commonly used format is used for 
the data storage. The purperre of this report is to bring to the knowledge of the scientific 
community, the availability of this facility and the data archival. 

2. Details of the Digitizer 

We have used an available contact printer to provide a uniform light table. A stabilized 
power supply is used to avoid the intensity fluctuations of the source. A Nikon 28-105 
mm lens with Micro facility is used to image the photographic plate emulsion on to the 
CCD camera There is provision to add a 2X lens to obtain higher spatial resolution while 
digitizing small sized images. The Andor CCD camera has a 2048 x 2Wformat scientsc 
grade chip with pixel size of 13.5 micron. The Peltier cooled CCD camera can be cooled 
to -60°C using air circulation and to -70% with water circulation. The digitized image 
can be read wi th  a &speed range between 31.25 kHz and 1 MHz.  

Figure 1. The digitized image of a grid of 20 cm x 20 crn size. Each d squaw has s i b  5 
cm wide on the plate. The 2X telwonverter and a zoom lens were used at 50 mm focus. Initial 
measurements on the image show no signir6.& vignetting in the central 10 cm region. 

En order to digitize an image area of up to 200 mm in size, and to minimize the vignettii 
effects, we have ebosen a distance of about 60 cm between the s h g  plate and the 
imaging lens. By adjusting the focal length of the lens, one can vary the m@cation. 
The present set up provides a range of 0.04 to 0.12 mm on the photographic plate per 
pixel on the CCD. The digitized data can be stored on hard disc in any of the formats 
such as b, jpeg, bmp, tiff, and ASCII. In addition, the s o w e  of the CCD creates a 



Figure 2. The digitized image of Ca+K line region between about 3932 and 3937 A. The 
emission revemah ate  readily seen. The 2X tele-converter and the zoom lens at 105 mm focus 
provided an image sale  of 44.1 micron of the speotrum per pixel. 

Figure 8. The digitized image of a photoheliogram of about 20 cm diameter using 2X tela 
converter and zoom lens at 50 mm focus. The image scale is 73.3 microns per pixel. 

sif format fle. The software also allows the dark and flat field corrections to be carried 
out on the scanned images. 

3. Results 

Figure 1 shows the digitized image of a 20 x 20 cm grid using the 2X tele-converter and 
zoom lens at 35 mm focus. The initial measurement of pixels between various distances 
indicates no measurable vignetting in the central area of upto 10 x 10 cm on the plates. 
Regions beyond this show a marginal vignetting. Therefore the Kodaikad  spectroheli- 
ograms and the spectra of comparable dimensions may be conveniently digitized. Figure 
2 show the digitized spectrum of about 5 A width centered around the Ca+K line o b  
tained using the Main spectrograph. The 2X tele-converter and mom lens at 105 mm 
focus were used on the scanner. This arrangement provides an image scale of 0.044 mm 
of the spectrum per pixel of the CCD. F i e  3, 4 and 5 illustrate respectively the digi- 
tized versions of sample broadband image of the Sun, CafK and Ha  spectroheliograms 
obtained at the Kodaikanal Observatary. The details of the setup used for these are given 
in the figure captions. 



Figure 4. The digitized image of a Ca+K s p e c t t o h d i m  of about 60 mm diameter. The 2X 
tehnverter  and the mom lens at 78 mm B m  were used. The image scale is 52.8 mimns per 
pixel. 

I 

Figure 5, The digitized image of an Ha ~ h ~ .  The settinp are same as those 
W b e d  in P i  4. 

We h m  m fsr digithd only a sample set of data We shall shortly atart digitizing the 
spectroheliogmns and the program specific spectra obtained at the Main spectrograph. 
E&ats are on to reduce the margid vipetdhg which is presently occurring for areas 
beyond the central region of about 10 cm square on the photographic emulsion. 
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