                 INSTRUCTIONS FOR HUBBLE REDSHIFT (Rev 10/22/14)
1. Log on to Legacy not Class. When the desktop appears navigate to Start Menu>All Programs>COSAM>Physics>CLEA to find Hubble Redshift Icon. Click on the Hubble Redshift icon. Under File click log in. Enter name and some number for table.
2. Under File select Run. Wait for “has control” message. Then open the dome. Turn on tracking. Increase slew rate to 16.
3. Under fields select Coma Berenice’s. Use Set Coordinates to move the telescope to the first item in the table of objects to use below. When the telescope has finished moving to the object, Change view to close-up.
4. If the parallel red lines are not centered on the target use the N-E-W-S controls to move the simulated scope so lines are on the target.
5. Select take reading. Check name of object below graph to verify you have correct galaxy.
6. Select start count. Stop when signal/noise reaches 20.
7. Click on bottom of the first deep minimum starting from the left between 4000 and 4500 angstroms. Record wavelength to nearest angstrom on worksheet. Also record apparent magnitude (v) under m on worksheet. Close box.
8. Select return. Change view back to wide field. Repeat 3-7 for other 4 fields. 
9. Complete worksheet to get average value of Hubble’s Constant. Look at attached pages for formulae for distance and velocity. Speed of light (c) = 300,000 km/sec. Go through example before doing your calculations.You may want to use Excel to do number crunching and copy results on worksheet. 
OBJECTS TO USE 

           FIELD                       #                LOCATION (RA, DEC)      OBJECT TYPE                                                      

COMA BERENICES         #2          12H 56M 37S, 27D 45M 46S      elliptical galaxy  

URSA MAJOR I               #3          11H 48M 17S, 56D 0M 33S         elliptical galaxy  
CORONA BOREALIS      #3          15H 23M 1S,  27D 35M 48S       spiral galaxy  

BOOTES                            #3          14H 30M 54S, 31D 31M 12S      spiral galaxy  

URSA MAJOR II               #1          10H 59M 44S, 56D 51M 42S     spiral galaxy  

FORMULAE
logD = (m-M+5)/5

D(pc) = 10logD
D(Mpc) = D(pc)/ 1,000,000

V = speed of light(km/sec) x (change in wavelength) / unshifted wavelength 

H= V/D with D in Mpc

EXAMPLE FOR HUBBLE REDSHIFT LAB

Field: Ursa Major I  Object: #2

From Graph:  m = 14.52    shifted wavelength = 4129 Angstroms

Log D = (m-M +5) / 5 = (14.52 – (-22) +5)/5 = 8.304

D = 10logD = 108.304 = 201 x 106 parsecs

D= 201 Megaparsecs     (1 megaparsec = 1,000,000 parsecs)
Wavelength difference = shifted value – unshifted value = 4129 -3934 = 195 Angstroms

V = (wavelength difference/unshifted wavelength) x speed of light = (195/3934) x 300,000 = 14870 km/sec

H = V/ D = 14870/201 = 74  (using km/sec and megaparsecs)

