              OBJECT X PART I MEASURING THE COSMOS (Rev 3/23/10)
This experiment allows you to “operate” three optical telescopes like those on Kitt Peak and a radio telescope.

In this lab you will:

A) Determine the spectral class and temperature of a star.

B) Determine the distance to a star.

C) Determine the period of a pulsar.

     D) Determine redshift of a quasar 
The procedure is outlined on the attached pages. You may need to refer to the student manual for details, tables and formulae. The student manual is stored on your computer in the CLEA folder. You may need to refer to an astronomy text or the Internet.

TO START

1. CLICK ON ICON LABELLED OBJECT X TO START PROGRAM.

2. IN FILE MENU SELECT LOGIN. MAKE UP NUMBER FOR TABLE #.

3. IN FILE MENU SELECT RUN.

4. ENTER OBJECT ID # IN BOX FOR STAR. SEE LIST OF ID #s ON GENERAL INSTRUCTION PAGE.

5. COMPLETE GENERAL INSTRUCTIONS PAGE FOR STAR LISTED IN TABLE.

                           GENERAL INSTRUCTIONS FOR OPERATION OF TELESCOPES     
1. SELECT TELESCOPE AS DIRECTED BELOW FOR OBJECT YOU ARE WORKING ON. START WITH STAR LISTED BELOW.

2. FOR THE OPTICAL SCOPES OPEN THE DOME.

3. TURN ON THE TELESCOPE CONTROL PANEL (OPTICAL OR RADIO).

4. TURN ON TRACKING. FOR OPTICAL SCOPES INCREASE SLEW RATE TO 16.

5. FROM THIS POINT FOLLOW SPECIFIC INSTRUCTIONS FOR THE TYPE OF OBJECT YOU ARE OBSERVING AND TELESCOPE YOU ARE USING.

TYPE OF OBJECT    ID#     SCOPE TO USE            RA                         DEC______

STAR                             9            0.4m (16 in)          12h 28m 45.87s       44deg 12m 40.7s

PULSAR                      16            RADIO                  19h 21m 44.80s       21deg  53m 1.8s 

QUASAR                     10            4m (158 in)            12h 29m 6.70s         2 deg     3m 8.0s


GALAXY                      4             4m (158 in)              7h  36m 50.61s     65deg  36m  9.6s    

OBJECT X                    8             0.9m(36 in) *         12h  28m 10.96s     44deg  5m   33.4s

* listed as 1 meter in Object X program
                                               INSTRUCTIONS FOR STAR

SETUP 

1. WHEN YOU HAVE SET UP TELESCOPE USING GENERAL INSTRUCTIONS GO TO SLEW MENU. UNDER SLEW MENU SELECT SET COORDINATES.

2. ENTER CORDINATES FOR STAR AND CLICK OK TO START SCOPE MOVING TO STAR.

3. WHEN THE SCOPE REACHES THE STAR, SWITCH VIEW FROM FINDER TO TELESCOPE. VERIFY THAT THE COORDINATES ARE CORRECT.
     MAKE MEASUREMENTS

1. SELECT PHOTOMETER UNDER INSTRUMENTS. CLICK ON ACCESS. YOU NEED TO MEASURE THE BRIGHTNESS OF THE STAR USING V FILTER. FIRST YOU WILL NEED TO MOVE THE RED CIRCLE OFF THE STAR TO AN EMPTY PART OF THE SKY NEARBY. UNDER READING SELECT SKY. MEASURE SKY BRIGHTNESS. RECORD MEAN COUNTS ON WORKSHEET. 

2. MOVE THE RED CIRCLE BACK TO THE STAR. UNDER READING SELECT OBJECT. MEASURE BRIGHTNESS. RECORD V MAGNITUDE ON WORKSHEET.

3. REPEAT STEPS 1 & 2 WITH B FILTER. 

4. CLOSE THE PHOTOMETER.

5. COMPUTE B MAGNITUDE MINUS V MAGNITUDE. FIND THE CLOSEST VALUE OF B-V IN TABLE 4 OF THIS INTERNET SOURCE: http://cosmos.phy.tufts.edu/~zirbel/laboratories/Photo1.pdf
6. RECORD SPECTRAL CLASS FOR THIS B-V VALUE ON WORKSHEET.

7. RECORD THE TEMPERATURE OF THE STAR BASED ON IT’S B-V SPECTRAL CLASS.

8. USE TABLE 4 TO FIND OUT THE ABSOLUTE MAGNITUDE (M) THAT GOES WITH YOUR B-V SPECTRAL CLASS ESTIMATE. CALCULATE THE DISTANCE IN PARSECS BY USING THE EQUATIONS LOG D = (m-M+5)/5 AND D = 10LOGD.    USE YOUR V MAGNITUDE FOR m.

9. YOU HAVE COMPLETED ANALYSIS OF THIS OBJECT. CLOSE TELESCOPE WINDOWS AND SWITCH TO NEXT OBJECT.

                INSTRUCTIONS FOR PULSAR

1. WHEN YOU HAVE SET UP TELESCOPE USING GENERAL INSTRUCTIONS GO TO SLEW>SET COORDINATES

2. ENTER COORDINATES AND CLICK OK.

3. WHEN RADIO TELESCOPE REACHES OBJECT TURN ON RECEIVER

4. SET HORZ SECS TO 2.

5. ADJUST FREQ FOR 700.

6. ADJUST VERT GAIN TO 4.

7. ON RECEIVER CONTROL PANEL PRESS MODE TO START.

8. TURN ON AND OFF USING MODE UNTIL YOU HAVE TWO PEAKS ON SCALE. 

9. CLICK FIRST PEAK AND NOTE TIME. CLICK SECOND PEAK AND NOTE TIME. THE PERIOD IS THE DIFERENCE OF THE TIMES. RECORD

10. REPEAT USING FREQ OF 600 AND 500. AND COMPUTE AVERAGE PERIOD. RECORD. THE “BOOK” VALUE IS 1.337 SEC. IF YOU ARE NOT CLOSE CHECK FOR ERROR.

      12. YOU HAVE FINISHED ANALYSIS OF THIS OBJECT. TURN OFF  

            RECEIVER AND CLOSE TELESCOPE.

                                                 INSTRUCTIONS FOR QUASAR

1. ONCE YOU HAVE SET UP TELESCOPE USING GENERAL INSTRUCTIONS GO TO SLEW MENU. UNDER SLEW MENU SELECT SET COORDINATES.

2. ENTER COORDINATES OF QUASAR AND CLICK OK TO START SCOPE MOVING TO QUASAR.

3. WHEN THE SCOPE REACHES THE QUASAR SWITCH VIEW FROM FINDER TO TELESCOPE.

4. SELECT SPECTROMETER UNDER INSTRUMENTS. THE PARALLEL RED LINES SHOULD BE ON TOP OF THE QUASAR. IF NOT USE N,E,W,S BUTTONS TO CENTER.

5. ACCESS THE SPECTROMETER CONTROL PANEL.

6. START THE SPECTROMETER. RUN UNTIL SIGANAL/NOISE IS > 100. 

7. THE LINES IN THIS SPECTRUM HAVE BEEN REDSHIFTED DUE TO EXPANSION OF THE UNIVERSE. SAVE YOUR SPECTRA. REMEMBER NAME SAVED UNDER. GO TO WINDOW THAT HAS TOOLS IN MENU. GO TO TOOLS AND SELECT SPECTRUM MEASURING TOOL. IN THE WINDOW THAT COMES UP GO TO FILE >DATA>LOAD TO LOAD YOUR SAVED SPECTRUM. CLICK ON 3 LARGEST PEAKS TO GET WAVELENGTH. RECORD ON WORKSHEET.

8. COMPUTE Z= CHANGE IN WAVELENGTH / REST WAVELENGTH. THE REST WAVELENGTHS ARE GIVEN BELOW.  YOUR Z VALUE SHOULD BE CLOSE TO 0.158 FOR EACH LINE.

9. CALCULATE AN AVERAGE Z VALUE. GET THE APPROXIMATE SPEED FROM Z ~ V/C WHERE C IS SPEED OF LIGHT IN KM/SEC. USING THE HUBBLE CONSTANT VALUE IN THE STUDENT MANUAL (PAGE 23), ESTIMATE THE DISTANCE TO THE QUASAR.

10. YOU HAVE COMPLETED ANALYSIS OF THIS OBJECT. CLOSE TELESCOPE CONTROL AND SPECTRUM MEASURING WINDOWS. COMPLETE FILLING OUT WORKSHEET.
      REST WAVELENGTHS

       NeonV      3425.87

       OxygenII  3726.67

       NeonIII     3868.75

     The Roman numerals refer to ionization state. I = neutral   II = 1 electron lost   III =   2 electrons lost
