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（１）some detail the motivation for my project

                   The detection of gravitational waves is a true 20th century scientific adventure.

Albert Einstein predicted the gravitational waves in 1916. Russell Hulse and Joseph Taylor proved existence of the gravitational waves indirectly by calculating the data of Binary Pulsar; PSR1913+16 in 1974.And now there is Laser Interferometer Gravitational-Wave Observatory (LIGO) in the U.S. In the next few years it may be able to detect gravitational waves. However, now no one can detect the gravitational waves directly. As radio astronomy discovered cosmic microwave background (1965), pulsar (1967), and other many things, we hope that gravitational waves astronomy discovers new interesting objects some day.                                                              
（２）background and an overview of the ongoing work in 40m laboratory

                   The 40m interferometer is prototyping the optical configuration and controls

for advanced LIGO .A key element is 13 meter suspended mass input mode cleaner.

Now we attempt to lock the mode cleaner by the end of this week or early next week!
（３）reference      
          The 40m Web Page

                   http://www.ligo.caltech.edu/~ajw/40m_upgrade.html
                   Peter R. Saulson:

                   Fundamentals of Interferometric gravitational wave Detectors

  (4) The work I have completed over the past week 

                   A purpose of the experiment is to improve a mode-matching ratio for mode cleaner. For first two weeks I have finished two things. First, I have installed
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BeamScan Analysis Software in my computer, and took data for the test. I found that the shape of light is Gaussian Beam.

Fig.1.1　Gaussian　Beam
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            Fig.1.2  2DView                                                                          Fig.1.3  3Dview

  Secondly, I took data practically to measure the beam shape. The place where I wanted to see is after two mode-matching lenses. The detailed place is shown the following figure. (Fig2.1) 
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Fig2.1

I also made tables and graphs that show the shape of the laser light. The following are these tables (Table2.1) and graphs (Fig2.2)

	Distance of 

Z axis(cm)
	Laser Diameter of

X axis(μm)
	Laser Diameter of Y axis(μm)

	10
	3823
	4000

	20
	3893
	3891

	30
	3856
	4018

	40
	3847
	4007

	50
	3830
	4089

	60
	3856
	4055

	70
	3850
	4057

	80
	3851
	4058

	90
	3867
	4042

	100
	3836
	4036


(Table2.1)

I found y diameter is a little larger than x diameter. The shape is strained as ellipse.


Fig2.2                                                                    Fig2.3 
Horizontal axis is distance from the lens            Horizontal axis is distance from the lens
to the camera. The unit of length is cm               to the camera. The unit of length is cm
Vertical axis is the x diameter of light.               Vertical axis is the y diameter of light. 
The unit of length is μm.                                     The unit of length is μm. 
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(5) Challenges and problems
The changes of Vertical axis are too small. So we have to measure the distance more carefully to take exact data. We are now studying the model of the original design. And in next month I plan to take more data on different place. 

