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�
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β < 0
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�xz+�>��r�k+k+r�ijt�r(��r(u¤u}{xz^v�r(t¬r(�%�!hJr(tju8r(mÑü°���+�>v?h�z�uÉ­
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�?{xux��r
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u?h>�+yxiÊ»>k'k�tj�9��¯
��m³{8k+k!�8h>k!Ð²ij{8�>u¼mwtju8�xr�k��+r(u8k¶��t�r��|u8r(z��9t�r

m2
H/(4Eγ)

��z'h���r(u�¦�È�{©�xr(z!�|z���r({x�9{xux�
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Í����>u8r(u���t �
r(ijiò¯
�xk+�Huxtjmwm³�^�8h>k`��r(z�y?»�ij��uxt�k£����t�k'�+y8r(u��xr(u¤Ð²ij{8�>u8r(u�mwtj�£r(tju8r(z�v~r�k���tjmwm³�+r(u¤�|u8r(z��9t�r���{��xr(u
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γ
qÆr(z��!h�z��+r(�+r(u¢n�{xmwtju8�9k+tj�'»��H­�k�¦~�~¦��~°�¯°{xu8�¤�xr(mÒr(z��!h�z��+r(�+r(u��Ïtjz���{xux��k+Á}{8r(z+k+�+yxuxtj���
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Ṅ = σ · L = 10−18 v · 1030 �(m −2 k −1 = 10−12 k −1 .
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N 
�g�h #$i[j1k(lnm ∼ 10−5 .
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γ
q
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N 
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