
Adiabatic Invariance

At point z=0, <latexit sha1_base64="Tye9t53kdExJW9BYSBILyxEgOdo=">AAAB/HicdZDLSsNAFIYn9VbrLdqlm8EiuCpJkdguhIKbLivYC7QhTKan7dDJhZlJIYT6Km5cKOLWB3Hn2zhpK6jogYGP/z+Hc+b3Y86ksqwPo7CxubW9U9wt7e0fHB6ZxyddGSWCQodGPBJ9n0jgLISOYopDPxZAAp9Dz5/d5H5vDkKyKLxTaQxuQCYhGzNKlJY8szz3hjERhHPg1zmDiD2zYlUtXY6Dc7Drlq2h0ajXag1sLy3LqqB1tT3zfTiKaBJAqCgnUg5sK1ZuRoRilMOiNEwkxITOyAQGGkMSgHSz5fELfK6VER5HQr9Q4aX6fSIjgZRp4OvOgKip/O3l4l/eIFHjupuxME4UhHS1aJxwrCKcJ4FHTABVPNVAqGD6VkynOgqqdF4lHcLXT/H/0K1Vbafq3F5Wmq11HEV0is7QBbLRFWqiFmqjDqIoRQ/oCT0b98aj8WK8rloLxnqmjH6U8fYJdvSVWg==</latexit>vk = v?

If you increase        to        , how to 
the components of velocity change?

<latexit sha1_base64="j02N3vVM0IfUDqg5hsPq/i7pBuk=">AAAB6nicdVBNSwMxEJ2tX7V+VT16CRbBU8kWWdtb0UuPFe0HtEvJpmkbms0uSVYoS3+CFw+KePUXefPfmG0rqOiDgcd7M8zMC2LBtcH4w8mtrW9sbuW3Czu7e/sHxcOjto4SRVmLRiJS3YBoJrhkLcONYN1YMRIGgnWC6XXmd+6Z0jySd2YWMz8kY8lHnBJjpdurAR4US7iMLTwPZcStYteSWq1aqdSQu7AwLsEKzUHxvT+MaBIyaaggWvdcHBs/JcpwKti80E80iwmdkjHrWSpJyLSfLk6dozOrDNEoUrakQQv1+0RKQq1nYWA7Q2Im+reXiX95vcSMqn7KZZwYJuly0SgRyEQo+xsNuWLUiJklhCpub0V0QhShxqZTsCF8fYr+J+1K2fXK3s1Fqd5YxZGHEziFc3DhEurQgCa0gMIYHuAJnh3hPDovzuuyNeesZo7hB5y3TxSNjbc=</latexit>

B0
<latexit sha1_base64="u+wt7kC0WZva/G5gAQ1tkNCeXIY=">AAAB63icdVBNSwMxEJ31s9avqkcvwSJ4Ktkia3sreumxgv2AdinZNNuGJrtLkhXK0r/gxYMiXv1D3vw3ZtsKKvpg4PHeDDPzgkRwbTD+cNbWNza3tgs7xd29/YPD0tFxR8epoqxNYxGrXkA0EzxibcONYL1EMSIDwbrB9Cb3u/dMaR5Hd2aWMF+SccRDTonJper1EA9LZVzBFp6HcuLWsGtJvV6rVuvIXVgYl2GF1rD0PhjFNJUsMlQQrfsuToyfEWU4FWxeHKSaJYROyZj1LY2IZNrPFrfO0blVRiiMla3IoIX6fSIjUuuZDGynJGaif3u5+JfXT01Y8zMeJalhEV0uClOBTIzyx9GIK0aNmFlCqOL2VkQnRBFqbDxFG8LXp+h/0qlWXK/i3V6WG81VHAU4hTO4ABeuoAFNaEEbKEzgAZ7g2ZHOo/PivC5b15zVzAn8gPP2CYXTjfM=</latexit>

2B0

(1)

(2)

(3)

(4)

<latexit sha1_base64="TBwjXBvaj/pk19wkFnAgncUBzws=">AAACD3icdZBPSwJBGMZn7Z/ZP6tjlyEpOoTsSmx6E7p4NEgTdFlmx1cdnN0dZmYNEb9Bl75Klw5FdO3arW/TrFpU1AsDD7/nfXnnfQLBmdK2/W5llpZXVtey67mNza3tnfzuXlPFiaTQoDGPZSsgCjiLoKGZ5tASEkgYcLgOhhepfz0CqVgcXemxAC8k/Yj1GCXaID9/PPI7AqTAnUQQKeObU5wSIgnnwL+ony/YRduU6+JUOGXbMaJSKZdKFezMLNsuoEXV/fxbpxvTJIRIU06Uaju20N6ESM0oh2mukygQhA5JH9pGRiQE5U1m90zxkSFd3IuleZHGM/p9YkJCpcZhYDpDogfqt5fCv7x2ontlb8IikWiI6HxRL+FYxzgNB3eZBKr52AhCJTN/xXRgsqDaRJgzIXxeiv8XzVLRcYvu5VmhWlvEkUUH6BCdIAedoyqqoTpqIIpu0T16RE/WnfVgPVsv89aMtZjZRz/Kev0A3GqdPw==</latexit>

v? ", vk "
<latexit sha1_base64="JlAFAAH1m+8oB6Qhd675fTqIgMM=">AAACCHicdVA9SwNBEN3zM8avU0sLF4NgoeEuyJl0AZuUEcwH5ELY20ySJXt3y+5eJISUNv4VGwtFbP0Jdv4b95IIKvpg4PHeDDPzAsGZ0o7zYS0tr6yurWc2sptb2zu79t5+XcWJpFCjMY9lMyAKOIugppnm0BQSSBhwaATDq9RvjEAqFkc3eiygHZJ+xHqMEm2kjn006vgCpMB+IoiU8e0ZThUiCefA8XnHzjl5x8DzcErcouMaUioVC4USdmeW4+TQAtWO/e53Y5qEEGnKiVIt1xG6PSFSM8phmvUTBYLQIelDy9CIhKDak9kjU3xilC7uxdJUpPFM/T4xIaFS4zAwnSHRA/XbS8W/vFaie8X2hEUi0RDR+aJewrGOcZoK7jIJVPOxIYRKZm7FdGBCoNpklzUhfH2K/yf1Qt718t71Ra5cWcSRQYfoGJ0iF12iMqqgKqohiu7QA3pCz9a99Wi9WK/z1iVrMXOAfsB6+wSQgJm6</latexit>

v? ", vk�
<latexit sha1_base64="T5vN2vtlVSui0WRe5mUamcYw/Fg=">AAACCnicdVDLSgMxFM3UV62vqks30SK40DJTpLa7gpsuK9gHtEPJpLdtaCYzJJmWMnTtxl9x40IRt36BO//GTFtBRQ8EDufcw809XsiZ0rb9YaVWVtfWN9Kbma3tnd297P5BQwWRpFCnAQ9kyyMKOBNQ10xzaIUSiO9xaHqj68RvjkEqFohbPQ3B9clAsD6jRBupmz0edzshyBBfnOOEEkk4B447vWAiiJTBpJvN2XnboFjECXFKtmNIuVwqFMrYmVu2nUNL1LrZdxOmkQ9CU06Uajt2qN2YSM0oh1mmEykICR2RAbQNFcQH5cbzU2b41Cg93A+keULjufo9ERNfqanvmUmf6KH67SXiX1470v2SGzMRRhoEXSzqRxzrACe94B6TQDWfGkKoZOavmA5NG1Sb9jKmhK9L8f+kUcg7xXzx5jJXqS7rSKMjdILOkIOuUAVVUQ3VEUV36AE9oWfr3nq0XqzXxWjKWmYO0Q9Yb58k+5qh</latexit>

v?�, vk #
<latexit sha1_base64="uXL9pk9dflohQMcSF15uleiHSY0=">AAACE3icdVBNSwJBGJ61L7OvrY5dhiSICNmV2PQmdPFokB+gIrPjqw7Ozi4zs4qI/6FLf6VLhyK6dunWv2lWDSzqgYGH53kf3nkfP+JMacf5tFJr6xubW+ntzM7u3v6BfXhUU2EsKVRpyEPZ8IkCzgRUNdMcGpEEEvgc6v7wJvHrI5CKheJOTyJoB6QvWI9Roo3UsS9GnVYEMsKtbjgWRMpwfIkTjUjCOfAVvWNnnZxj4Hk4IW7BcQ0pFgv5fBG7c8txsmiJSsf+MGEaByA05USpputEuj0lUjPKYZZpxQoiQoekD01DBQlAtafzm2b4zChd3AuleULjubqamJJAqUngm8mA6IH67SXiX14z1r1Ce8pEFGsQdLGoF3OsQ5wUhLtMAtV8Ygihkpm/YjowbVBtasyYEr4vxf+TWj7nejnv9ipbKi/rSKMTdIrOkYuuUQmVUQVVEUX36BE9oxfrwXqyXq23xWjKWmaO0Q9Y718v2J8N</latexit>

v? #, vk #



Adiabatic Invariance

At point z=0, <latexit sha1_base64="Tye9t53kdExJW9BYSBILyxEgOdo=">AAAB/HicdZDLSsNAFIYn9VbrLdqlm8EiuCpJkdguhIKbLivYC7QhTKan7dDJhZlJIYT6Km5cKOLWB3Hn2zhpK6jogYGP/z+Hc+b3Y86ksqwPo7CxubW9U9wt7e0fHB6ZxyddGSWCQodGPBJ9n0jgLISOYopDPxZAAp9Dz5/d5H5vDkKyKLxTaQxuQCYhGzNKlJY8szz3hjERhHPg1zmDiD2zYlUtXY6Dc7Drlq2h0ajXag1sLy3LqqB1tT3zfTiKaBJAqCgnUg5sK1ZuRoRilMOiNEwkxITOyAQGGkMSgHSz5fELfK6VER5HQr9Q4aX6fSIjgZRp4OvOgKip/O3l4l/eIFHjupuxME4UhHS1aJxwrCKcJ4FHTABVPNVAqGD6VkynOgqqdF4lHcLXT/H/0K1Vbafq3F5Wmq11HEV0is7QBbLRFWqiFmqjDqIoRQ/oCT0b98aj8WK8rloLxnqmjH6U8fYJdvSVWg==</latexit>vk = v?

If you increase        to        , how to 
the components of velocity change?

<latexit sha1_base64="j02N3vVM0IfUDqg5hsPq/i7pBuk=">AAAB6nicdVBNSwMxEJ2tX7V+VT16CRbBU8kWWdtb0UuPFe0HtEvJpmkbms0uSVYoS3+CFw+KePUXefPfmG0rqOiDgcd7M8zMC2LBtcH4w8mtrW9sbuW3Czu7e/sHxcOjto4SRVmLRiJS3YBoJrhkLcONYN1YMRIGgnWC6XXmd+6Z0jySd2YWMz8kY8lHnBJjpdurAR4US7iMLTwPZcStYteSWq1aqdSQu7AwLsEKzUHxvT+MaBIyaaggWvdcHBs/JcpwKti80E80iwmdkjHrWSpJyLSfLk6dozOrDNEoUrakQQv1+0RKQq1nYWA7Q2Im+reXiX95vcSMqn7KZZwYJuly0SgRyEQo+xsNuWLUiJklhCpub0V0QhShxqZTsCF8fYr+J+1K2fXK3s1Fqd5YxZGHEziFc3DhEurQgCa0gMIYHuAJnh3hPDovzuuyNeesZo7hB5y3TxSNjbc=</latexit>

B0
<latexit sha1_base64="u+wt7kC0WZva/G5gAQ1tkNCeXIY=">AAAB63icdVBNSwMxEJ31s9avqkcvwSJ4Ktkia3sreumxgv2AdinZNNuGJrtLkhXK0r/gxYMiXv1D3vw3ZtsKKvpg4PHeDDPzgkRwbTD+cNbWNza3tgs7xd29/YPD0tFxR8epoqxNYxGrXkA0EzxibcONYL1EMSIDwbrB9Cb3u/dMaR5Hd2aWMF+SccRDTonJper1EA9LZVzBFp6HcuLWsGtJvV6rVuvIXVgYl2GF1rD0PhjFNJUsMlQQrfsuToyfEWU4FWxeHKSaJYROyZj1LY2IZNrPFrfO0blVRiiMla3IoIX6fSIjUuuZDGynJGaif3u5+JfXT01Y8zMeJalhEV0uClOBTIzyx9GIK0aNmFlCqOL2VkQnRBFqbDxFG8LXp+h/0qlWXK/i3V6WG81VHAU4hTO4ABeuoAFNaEEbKEzgAZ7g2ZHOo/PivC5b15zVzAn8gPP2CYXTjfM=</latexit>

2B0
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(3)

(4)

<latexit sha1_base64="TBwjXBvaj/pk19wkFnAgncUBzws=">AAACD3icdZBPSwJBGMZn7Z/ZP6tjlyEpOoTsSmx6E7p4NEgTdFlmx1cdnN0dZmYNEb9Bl75Klw5FdO3arW/TrFpU1AsDD7/nfXnnfQLBmdK2/W5llpZXVtey67mNza3tnfzuXlPFiaTQoDGPZSsgCjiLoKGZ5tASEkgYcLgOhhepfz0CqVgcXemxAC8k/Yj1GCXaID9/PPI7AqTAnUQQKeObU5wSIgnnwL+ony/YRduU6+JUOGXbMaJSKZdKFezMLNsuoEXV/fxbpxvTJIRIU06Uaju20N6ESM0oh2mukygQhA5JH9pGRiQE5U1m90zxkSFd3IuleZHGM/p9YkJCpcZhYDpDogfqt5fCv7x2ontlb8IikWiI6HxRL+FYxzgNB3eZBKr52AhCJTN/xXRgsqDaRJgzIXxeiv8XzVLRcYvu5VmhWlvEkUUH6BCdIAedoyqqoTpqIIpu0T16RE/WnfVgPVsv89aMtZjZRz/Kev0A3GqdPw==</latexit>

v? ", vk "
<latexit sha1_base64="JlAFAAH1m+8oB6Qhd675fTqIgMM=">AAACCHicdVA9SwNBEN3zM8avU0sLF4NgoeEuyJl0AZuUEcwH5ELY20ySJXt3y+5eJISUNv4VGwtFbP0Jdv4b95IIKvpg4PHeDDPzAsGZ0o7zYS0tr6yurWc2sptb2zu79t5+XcWJpFCjMY9lMyAKOIugppnm0BQSSBhwaATDq9RvjEAqFkc3eiygHZJ+xHqMEm2kjn006vgCpMB+IoiU8e0ZThUiCefA8XnHzjl5x8DzcErcouMaUioVC4USdmeW4+TQAtWO/e53Y5qEEGnKiVIt1xG6PSFSM8phmvUTBYLQIelDy9CIhKDak9kjU3xilC7uxdJUpPFM/T4xIaFS4zAwnSHRA/XbS8W/vFaie8X2hEUi0RDR+aJewrGOcZoK7jIJVPOxIYRKZm7FdGBCoNpklzUhfH2K/yf1Qt718t71Ra5cWcSRQYfoGJ0iF12iMqqgKqohiu7QA3pCz9a99Wi9WK/z1iVrMXOAfsB6+wSQgJm6</latexit>

v? ", vk�
<latexit sha1_base64="T5vN2vtlVSui0WRe5mUamcYw/Fg=">AAACCnicdVDLSgMxFM3UV62vqks30SK40DJTpLa7gpsuK9gHtEPJpLdtaCYzJJmWMnTtxl9x40IRt36BO//GTFtBRQ8EDufcw809XsiZ0rb9YaVWVtfWN9Kbma3tnd297P5BQwWRpFCnAQ9kyyMKOBNQ10xzaIUSiO9xaHqj68RvjkEqFohbPQ3B9clAsD6jRBupmz0edzshyBBfnOOEEkk4B447vWAiiJTBpJvN2XnboFjECXFKtmNIuVwqFMrYmVu2nUNL1LrZdxOmkQ9CU06Uajt2qN2YSM0oh1mmEykICR2RAbQNFcQH5cbzU2b41Cg93A+keULjufo9ERNfqanvmUmf6KH67SXiX1470v2SGzMRRhoEXSzqRxzrACe94B6TQDWfGkKoZOavmA5NG1Sb9jKmhK9L8f+kUcg7xXzx5jJXqS7rSKMjdILOkIOuUAVVUQ3VEUV36AE9oWfr3nq0XqzXxWjKWmYO0Q9Yb58k+5qh</latexit>

v?�, vk #
<latexit sha1_base64="uXL9pk9dflohQMcSF15uleiHSY0=">AAACE3icdVBNSwJBGJ61L7OvrY5dhiSICNmV2PQmdPFokB+gIrPjqw7Ozi4zs4qI/6FLf6VLhyK6dunWv2lWDSzqgYGH53kf3nkfP+JMacf5tFJr6xubW+ntzM7u3v6BfXhUU2EsKVRpyEPZ8IkCzgRUNdMcGpEEEvgc6v7wJvHrI5CKheJOTyJoB6QvWI9Roo3UsS9GnVYEMsKtbjgWRMpwfIkTjUjCOfAVvWNnnZxj4Hk4IW7BcQ0pFgv5fBG7c8txsmiJSsf+MGEaByA05USpputEuj0lUjPKYZZpxQoiQoekD01DBQlAtafzm2b4zChd3AuleULjubqamJJAqUngm8mA6IH67SXiX14z1r1Ce8pEFGsQdLGoF3OsQ5wUhLtMAtV8Ygihkpm/YjowbVBtasyYEr4vxf+TWj7nejnv9ipbKi/rSKMTdIrOkYuuUQmVUQVVEUX36BE9oxfrwXqyXq23xWjKWmaO0Q9Y718v2J8N</latexit>

v? #, vk #



Adiabatic Invariance

At point z=0, <latexit sha1_base64="Tye9t53kdExJW9BYSBILyxEgOdo=">AAAB/HicdZDLSsNAFIYn9VbrLdqlm8EiuCpJkdguhIKbLivYC7QhTKan7dDJhZlJIYT6Km5cKOLWB3Hn2zhpK6jogYGP/z+Hc+b3Y86ksqwPo7CxubW9U9wt7e0fHB6ZxyddGSWCQodGPBJ9n0jgLISOYopDPxZAAp9Dz5/d5H5vDkKyKLxTaQxuQCYhGzNKlJY8szz3hjERhHPg1zmDiD2zYlUtXY6Dc7Drlq2h0ajXag1sLy3LqqB1tT3zfTiKaBJAqCgnUg5sK1ZuRoRilMOiNEwkxITOyAQGGkMSgHSz5fELfK6VER5HQr9Q4aX6fSIjgZRp4OvOgKip/O3l4l/eIFHjupuxME4UhHS1aJxwrCKcJ4FHTABVPNVAqGD6VkynOgqqdF4lHcLXT/H/0K1Vbafq3F5Wmq11HEV0is7QBbLRFWqiFmqjDqIoRQ/oCT0b98aj8WK8rloLxnqmjH6U8fYJdvSVWg==</latexit>vk = v?

If you increase        to        , how to 
the components of velocity change?
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<latexit sha1_base64="T5vN2vtlVSui0WRe5mUamcYw/Fg=">AAACCnicdVDLSgMxFM3UV62vqks30SK40DJTpLa7gpsuK9gHtEPJpLdtaCYzJJmWMnTtxl9x40IRt36BO//GTFtBRQ8EDufcw809XsiZ0rb9YaVWVtfWN9Kbma3tnd297P5BQwWRpFCnAQ9kyyMKOBNQ10xzaIUSiO9xaHqj68RvjkEqFohbPQ3B9clAsD6jRBupmz0edzshyBBfnOOEEkk4B447vWAiiJTBpJvN2XnboFjECXFKtmNIuVwqFMrYmVu2nUNL1LrZdxOmkQ9CU06Uajt2qN2YSM0oh1mmEykICR2RAbQNFcQH5cbzU2b41Cg93A+keULjufo9ERNfqanvmUmf6KH67SXiX1470v2SGzMRRhoEXSzqRxzrACe94B6TQDWfGkKoZOavmA5NG1Sb9jKmhK9L8f+kUcg7xXzx5jJXqS7rSKMjdILOkIOuUAVVUQ3VEUV36AE9oWfr3nq0XqzXxWjKWmYO0Q9Yb58k+5qh</latexit>

v?�, vk #
<latexit sha1_base64="uXL9pk9dflohQMcSF15uleiHSY0=">AAACE3icdVBNSwJBGJ61L7OvrY5dhiSICNmV2PQmdPFokB+gIrPjqw7Ozi4zs4qI/6FLf6VLhyK6dunWv2lWDSzqgYGH53kf3nkfP+JMacf5tFJr6xubW+ntzM7u3v6BfXhUU2EsKVRpyEPZ8IkCzgRUNdMcGpEEEvgc6v7wJvHrI5CKheJOTyJoB6QvWI9Roo3UsS9GnVYEMsKtbjgWRMpwfIkTjUjCOfAVvWNnnZxj4Hk4IW7BcQ0pFgv5fBG7c8txsmiJSsf+MGEaByA05USpputEuj0lUjPKYZZpxQoiQoekD01DBQlAtafzm2b4zChd3AuleULjubqamJJAqUngm8mA6IH67SXiX14z1r1Ce8pEFGsQdLGoF3OsQ5wUhLtMAtV8Ygihkpm/YjowbVBtasyYEr4vxf+TWj7nejnv9ipbKi/rSKMTdIrOkYuuUQmVUQVVEUX36BE9oxfrwXqyXq23xWjKWmaO0Q9Y718v2J8N</latexit>

v? #, vk #

<latexit sha1_base64="mBXQddfXeNlNStTHFZ4bENNDOKg=">AAAB6HicdVDLSgNBEJz1GeMr6tHLYBA8hdkga3ILeMnBQwLmAckSZie9yZjZ2WVmVghLvsCLB0W8+kne/BsnD0FFCxqKqm66u4JEcG0I+XDW1jc2t7ZzO/ndvf2Dw8LRcVvHqWLQYrGIVTegGgSX0DLcCOgmCmgUCOgEk+u537kHpXksb800AT+iI8lDzqixUvNmUCiSErHwPDwnboW4llSrlXK5it2FRUgRrdAYFN77w5ilEUjDBNW655LE+BlVhjMBs3w/1ZBQNqEj6FkqaQTazxaHzvC5VYY4jJUtafBC/T6R0UjraRTYzoiasf7tzcW/vF5qwoqfcZmkBiRbLgpTgU2M51/jIVfAjJhaQpni9lbMxlRRZmw2eRvC16f4f9Iul1yv5DUvi7X6Ko4cOkVn6AK56ArVUB01UAsxBOgBPaFn5855dF6c12XrmrOaOUE/4Lx9AgA9jR4=</latexit>

L
<latexit sha1_base64="RkZElk5XE1sNzrouUp4OvRXq+Jw=">AAAB6XicdVBNS8NAEJ3Ur1q/qh69LBbBU0mCxPZW8NKDhyr2A9pQNttNu3SzCbsboYT+Ay8eFPHqP/Lmv3HTVlDRBwOP92aYmRcknClt2x9WYW19Y3OruF3a2d3bPygfHnVUnEpC2yTmsewFWFHOBG1rpjntJZLiKOC0G0yvcr97T6VisbjTs4T6ER4LFjKCtZFu3ethuWJXbQPPQzlxarZjSL1ec906chaWbVdghdaw/D4YxSSNqNCEY6X6jp1oP8NSM8LpvDRIFU0wmeIx7RsqcESVny0unaMzo4xQGEtTQqOF+n0iw5FSsygwnRHWE/Xby8W/vH6qw5qfMZGkmgqyXBSmHOkY5W+jEZOUaD4zBBPJzK2ITLDERJtwSiaEr0/R/6TjVh2v6t1cVBrNVRxFOIFTOAcHLqEBTWhBGwiE8ABP8GxNrUfrxXpdthas1cwx/ID19glxG41a</latexit>

2L

<latexit sha1_base64="NDCnIzJJAsMBZTBmRoXE8jN/v+4="></latexit>

v? #, vk "

<latexit sha1_base64="tvPfubw9CB8BUYJtQR63DQm5lTY=">AAACCnicdVDLTgIxFO3gC/GFunRTJSYulMwQg7AjccMSE3kkMCGdcoGGTmfSdiBkwtqNv+LGhca49Qvc+Td2ABM1epKbnJxzb3vv8ULOlLbtDyu1srq2vpHezGxt7+zuZfcPGiqIJIU6DXggWx5RwJmAumaaQyuUQHyPQ9MbXSd+cwxSsUDc6mkIrk8GgvUZJdpI3ezxuNsJQYa40wsmgkgZTM5xohFJOAeOL7rZnJ23DYpFnBCnZDuGlMulQqGMnbll2zm0RK2bfTdv0cgHoSknSrUdO9RuTKRmlMMs04kUhISOyADahgrig3Lj+SkzfGqUHu4H0pTQeK5+n4iJr9TU90ynT/RQ/fYS8S+vHel+yY2ZCCMNgi4+6kcc6wAnueAek0A1nxpCqGRmV0yHJgSqTXoZE8LXpfh/0ijknWK+eHOZq1SXcaTRETpBZ8hBV6iCqqiG6oiiO/SAntCzdW89Wi/W66I1ZS1nDtEPWG+fNDqaoQ==</latexit>

v? #, vk�



Adiabatic Invariance

At point z=0, <latexit sha1_base64="Tye9t53kdExJW9BYSBILyxEgOdo=">AAAB/HicdZDLSsNAFIYn9VbrLdqlm8EiuCpJkdguhIKbLivYC7QhTKan7dDJhZlJIYT6Km5cKOLWB3Hn2zhpK6jogYGP/z+Hc+b3Y86ksqwPo7CxubW9U9wt7e0fHB6ZxyddGSWCQodGPBJ9n0jgLISOYopDPxZAAp9Dz5/d5H5vDkKyKLxTaQxuQCYhGzNKlJY8szz3hjERhHPg1zmDiD2zYlUtXY6Dc7Drlq2h0ajXag1sLy3LqqB1tT3zfTiKaBJAqCgnUg5sK1ZuRoRilMOiNEwkxITOyAQGGkMSgHSz5fELfK6VER5HQr9Q4aX6fSIjgZRp4OvOgKip/O3l4l/eIFHjupuxME4UhHS1aJxwrCKcJ4FHTABVPNVAqGD6VkynOgqqdF4lHcLXT/H/0K1Vbafq3F5Wmq11HEV0is7QBbLRFWqiFmqjDqIoRQ/oCT0b98aj8WK8rloLxnqmjH6U8fYJdvSVWg==</latexit>vk = v?

If you increase        to        , how to 
the components of velocity change?

(1)

(2)

(3)

(4)

<latexit sha1_base64="T5vN2vtlVSui0WRe5mUamcYw/Fg=">AAACCnicdVDLSgMxFM3UV62vqks30SK40DJTpLa7gpsuK9gHtEPJpLdtaCYzJJmWMnTtxl9x40IRt36BO//GTFtBRQ8EDufcw809XsiZ0rb9YaVWVtfWN9Kbma3tnd297P5BQwWRpFCnAQ9kyyMKOBNQ10xzaIUSiO9xaHqj68RvjkEqFohbPQ3B9clAsD6jRBupmz0edzshyBBfnOOEEkk4B447vWAiiJTBpJvN2XnboFjECXFKtmNIuVwqFMrYmVu2nUNL1LrZdxOmkQ9CU06Uajt2qN2YSM0oh1mmEykICR2RAbQNFcQH5cbzU2b41Cg93A+keULjufo9ERNfqanvmUmf6KH67SXiX1470v2SGzMRRhoEXSzqRxzrACe94B6TQDWfGkKoZOavmA5NG1Sb9jKmhK9L8f+kUcg7xXzx5jJXqS7rSKMjdILOkIOuUAVVUQ3VEUV36AE9oWfr3nq0XqzXxWjKWmYO0Q9Yb58k+5qh</latexit>

v?�, vk #
<latexit sha1_base64="uXL9pk9dflohQMcSF15uleiHSY0=">AAACE3icdVBNSwJBGJ61L7OvrY5dhiSICNmV2PQmdPFokB+gIrPjqw7Ozi4zs4qI/6FLf6VLhyK6dunWv2lWDSzqgYGH53kf3nkfP+JMacf5tFJr6xubW+ntzM7u3v6BfXhUU2EsKVRpyEPZ8IkCzgRUNdMcGpEEEvgc6v7wJvHrI5CKheJOTyJoB6QvWI9Roo3UsS9GnVYEMsKtbjgWRMpwfIkTjUjCOfAVvWNnnZxj4Hk4IW7BcQ0pFgv5fBG7c8txsmiJSsf+MGEaByA05USpputEuj0lUjPKYZZpxQoiQoekD01DBQlAtafzm2b4zChd3AuleULjubqamJJAqUngm8mA6IH67SXiX14z1r1Ce8pEFGsQdLGoF3OsQ5wUhLtMAtV8Ygihkpm/YjowbVBtasyYEr4vxf+TWj7nejnv9ipbKi/rSKMTdIrOkYuuUQmVUQVVEUX36BE9oxfrwXqyXq23xWjKWmaO0Q9Y718v2J8N</latexit>

v? #, vk #

<latexit sha1_base64="mBXQddfXeNlNStTHFZ4bENNDOKg=">AAAB6HicdVDLSgNBEJz1GeMr6tHLYBA8hdkga3ILeMnBQwLmAckSZie9yZjZ2WVmVghLvsCLB0W8+kne/BsnD0FFCxqKqm66u4JEcG0I+XDW1jc2t7ZzO/ndvf2Dw8LRcVvHqWLQYrGIVTegGgSX0DLcCOgmCmgUCOgEk+u537kHpXksb800AT+iI8lDzqixUvNmUCiSErHwPDwnboW4llSrlXK5it2FRUgRrdAYFN77w5ilEUjDBNW655LE+BlVhjMBs3w/1ZBQNqEj6FkqaQTazxaHzvC5VYY4jJUtafBC/T6R0UjraRTYzoiasf7tzcW/vF5qwoqfcZmkBiRbLgpTgU2M51/jIVfAjJhaQpni9lbMxlRRZmw2eRvC16f4f9Iul1yv5DUvi7X6Ko4cOkVn6AK56ArVUB01UAsxBOgBPaFn5855dF6c12XrmrOaOUE/4Lx9AgA9jR4=</latexit>

L
<latexit sha1_base64="RkZElk5XE1sNzrouUp4OvRXq+Jw=">AAAB6XicdVBNS8NAEJ3Ur1q/qh69LBbBU0mCxPZW8NKDhyr2A9pQNttNu3SzCbsboYT+Ay8eFPHqP/Lmv3HTVlDRBwOP92aYmRcknClt2x9WYW19Y3OruF3a2d3bPygfHnVUnEpC2yTmsewFWFHOBG1rpjntJZLiKOC0G0yvcr97T6VisbjTs4T6ER4LFjKCtZFu3ethuWJXbQPPQzlxarZjSL1ec906chaWbVdghdaw/D4YxSSNqNCEY6X6jp1oP8NSM8LpvDRIFU0wmeIx7RsqcESVny0unaMzo4xQGEtTQqOF+n0iw5FSsygwnRHWE/Xby8W/vH6qw5qfMZGkmgqyXBSmHOkY5W+jEZOUaD4zBBPJzK2ITLDERJtwSiaEr0/R/6TjVh2v6t1cVBrNVRxFOIFTOAcHLqEBTWhBGwiE8ABP8GxNrUfrxXpdthas1cwx/ID19glxG41a</latexit>

2L

<latexit sha1_base64="NDCnIzJJAsMBZTBmRoXE8jN/v+4="></latexit>

v? #, vk "

<latexit sha1_base64="tvPfubw9CB8BUYJtQR63DQm5lTY=">AAACCnicdVDLTgIxFO3gC/GFunRTJSYulMwQg7AjccMSE3kkMCGdcoGGTmfSdiBkwtqNv+LGhca49Qvc+Td2ABM1epKbnJxzb3vv8ULOlLbtDyu1srq2vpHezGxt7+zuZfcPGiqIJIU6DXggWx5RwJmAumaaQyuUQHyPQ9MbXSd+cwxSsUDc6mkIrk8GgvUZJdpI3ezxuNsJQYa40wsmgkgZTM5xohFJOAeOL7rZnJ23DYpFnBCnZDuGlMulQqGMnbll2zm0RK2bfTdv0cgHoSknSrUdO9RuTKRmlMMs04kUhISOyADahgrig3Lj+SkzfGqUHu4H0pTQeK5+n4iJr9TU90ynT/RQ/fYS8S+vHel+yY2ZCCMNgi4+6kcc6wAnueAek0A1nxpCqGRmV0yHJgSqTXoZE8LXpfh/0ijknWK+eHOZq1SXcaTRETpBZ8hBV6iCqqiG6oiiO/SAntCzdW89Wi/W66I1ZS1nDtEPWG+fNDqaoQ==</latexit>

v? #, vk�


