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Abstract 

A 9-foot dish was outfitted with a 1420MHz feed and a Spectracyber 1 system was put together. A full 

sky survey was conducted, and the data collected. The Doppler measurements were converted to velocity 

and plotted onto a Velocity-Galactic Longitude map. The results show that the data maps very well to 

known structures of the Milky Way Galaxy. The dv/dl method was utilized to estimate the location of the 

Milky Way galactic arms. The results provided good results with three of the arms. 

 

Introduction  

Mapping the HI distance in the Milky Way using the tangent method becomes inaccurate near the 0° 

galactic longitude. A solution to this is called the dv/dl method and is described in reference (1).  

The Deep Space Exploration Society (DSES) (2) maintains a 9-foot dish setup for 1420 MHZ in Colorado 

Springs, Colorado. The dish is fitted with 2 low-noise amplifiers at the feed leading to a Spectracyber 1 

receiver. Details of the system is documented in Radio Astronomy, Sep-Oct 2019 (3). 

The distance of the HI collected by the DSES antenna near the galactic center is calculated using the dv/dl 

method. 

 

dv/dl Method 

The dv/dl method described in (1) provides an analytical method to derive the range of the measured H1 

clouds towards the galactic center. Figure 1 shows the geometry of the HI clouds dv/dl profile depending 

on their distance from the galactic center and the Sun. 

 



 
 

 

Figure 1:dv/dL Method Geometry (1) 

The equation (1) that defines the range of the HI cloud to the galactic center (R) is: 

Ὑḙςψ       (1) 

The next steps are to obtain the HI velocity measurements using the DSES antenna system and then to 

convert the data to velocity and galactic latitude and longitude coordinates. 

 

Obtaining Drift Scan Data 

The output of the dish was hooked to a Spectracyber 1 receiver (4). An example output is shown in figure 

2. The Doppler shift was measured for the highest peak. Future data reduction is planned to include all 

relevant Doppler shift peaks.  

  

Figure 2: Measuring Peak Hydrogen above Background Noise 

The peak signal strength was plotted on a right ascension-declination plot. This was detailed in reference 

(3). (figure 3). This figure showed good sensitivity to detect the Milk Way H1 signal.  



 
 

 

Figure 3: HI Spectrum All Sky Survey 

 

The next step was to convert the celestial coordinates to galactic latitude and longitude coordinates. This 

was done by using SIMBAD (5) website and to convert Right Ascension and Declination to Galactic 

Latitude and Longitude. The data was documented and plotted using Microsoft Excel (figure 4). 

 

Figure 4: Sky Survey Converted to Galactic Latitude and Longitude Coordinates 

 

Velocity-Galactic Longitude Map 

A velocity-galactic longitude map was developed by the Harvard -Smithsonian Center for Astrophysics 

(6). This plot mapped the emission of carbon dioxide in molecular clouds. (7) The vertical axis is the 

velocity measurements and the horizontal axis is the galactic longitude. (figure 5) 

 



 
 

 

 

Figure 5: Velocity - Galactic Longitude map (7) 

 

Another map was found that used H1 measurements (figure 6).  (8)  

 

 

Figure 6: HI (21-cm line) velocity-Galactic Longitude map (8) 

The 9-foot dish HI data was converted to velocity-galactic longitude and plotted on figure 5. This figure 

was used because of its detailed labeling of galactic structures.  Figure 7 shows all of the measured data 

points in red, while figure 8 plotted only the highest signal strength points (> 50% relative signal strength 

peak). 
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The mapping shows good correlation with the CO mapping. This is shown in figure 9.  

 

 

 

 

Figure 9: Magnified view of plotted data 

Note that the red data points are sample points of the dish data. There is only the highest signal point 

(velocity) per scan and only one scan per right ascension was plotted. This was only due to the manual 

data reduction approach used to map the data into Excel. Work is being done to automatically process and 

plot the data. This will lead to significantly higher quality mappings. 

 

 

 


