
Ki ,,2,1 ��

tPdpEEE b

k

i

t

ibma ���� ��
�

��
1

0

)(

)(tpi

)(tpi )(

2 tpi )(

0 tpi

)(

2 tpi )(tpl
i )(

0 tpi

)(

2 tpi )(tpi

�
�

�
M

j

i
ii

l
i ttqtp

1

)()()( ��

)(tqi�
j

i�

jm
)(tf j

� 	 )()()()( tnnt j
 T

ij
j

i frr 
���

) ]()([ nn ij rr �
T

j
j

ij gmtct ])(00[)( �f 2

/8  1.9 smg �

)(tc j
i

1)( �tc j
i

5.0)( �tc j
i 0)( �tc j

i

�
�

�
M

j

j
ii nn

1

)()( ��

DOI



�
�

�
N

n

T nnE
1

)()( q��

)(n�
)(nq�

bm
1.2kg
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0.2kg
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0.2kg

l um
0.2kg
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1 -4.93 0.00 22.51

2 -4.67 1.02 22.54

3 -4.30 1.80 22.59

4 -3.84 2.23 22.68

5 -3.34 2.39 22.78

6 -2.83 2.41 22.88

7 -2.26 2.43 22.98

8 -1.52 2.46 23.07

9 -0.55 2.48 23.13

10 0.63 2.46 23.13

11 1.88 2.43 23.03

12 2.98 2.41 22.85

13 3.82 2.39 22.66

14 4.36 2.23 22.53

15 4.68 1.80 22.45

16 4.88 1.02 22.49
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nq

1 0.000 0.072 -0.564 0.636 0.000

2 -0.055 0.119 -0.496 0.615 -0.055

3 -0.098 0.105 -0.541 0.647 -0.098

4 -0.122 0.039 -0.637 0.675 -0.122

5 -0.131 -0.072 -0.760 0.688 -0.131

6 -0.133 -0.210 -0.874 0.664 -0.133

7 -0.134 -0.349 -0.942 0.593 -0.134

8 -0.135 -0.464 -0.948 0.484 -0.135

9 -0.136 -0.542 -0.900 0.358 -0.136

10 -0.134 -0.587 -0.829 0.242 -0.134

11 -0.133 -0.614 -0.760 0.146 -0.133

12 -0.132 -0.631 -0.699 0.068 -0.132

13 -0.131 -0.633 -0.633 -0.001 -0.131

14 -0.122 -0.616 -0.557 -0.059 -0.122

15 -0.097 -0.583 -0.497 -0.086 -0.097

16 -0.055 -0.598 -0.554 -0.045 -0.055
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1 0.000 0.601 0.584 0.017 0.000

2 -0.055 0.589 0.597 -0.008 -0.055

3 -0.096 0.564 0.598 -0.033 -0.096

4 -0.119 0.532 0.596 -0.064 -0.119

5 -0.127 0.498 0.595 -0.096 -0.127

6 -0.127 0.464 0.595 -0.131 -0.127

7 -0.127 0.427 0.595 -0.169 -0.127

8 -0.128 0.378 0.595 -0.217 -0.128

9 -0.129 0.314 0.595 -0.281 -0.129

10 -0.128 0.237 0.595 -0.358 -0.128

11 -0.127 0.156 0.595 -0.440 -0.127

12 -0.127 0.082 0.596 -0.513 -0.127

13 -0.127 0.027 0.596 -0.570 -0.127

14 -0.120 -0.011 0.595 -0.606 -0.120

15 -0.097 -0.033 0.594 -0.627 -0.097

16 -0.055 -0.049 0.589 -0.638 -0.055
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1 15.8 mJ 9 13.7 mJ

2 15.9 mJ 10 16.8 mJ

3 13.9 mJ 11 17.8 mJ

4 11.1 mJ 12 16.0 mJ

5 8.5 mJ 13 12.2 mJ

6 7.5 mJ 14 10.1 mJ

7 8.2 mJ 15 8.1 mJ

8 10.5 mJ 16 12.1 mJ


