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FISICA NUCLEAR E RADIOATIVIDADE: 

Física Nuclear: descrição do comportamento do núcleo atômico.

Nucleo: protons e neutrons

Numero atomico Z: numero de protons

Numero de massa A: protons+neutrons

A
ZX

<latexit sha1_base64="QEjCXL2dfrRYkqhsP/MFqKZOnRI=">AAACA3icbVDLSsNAFL2pr1pfUXe6GSyCq5KIoMuKG5cV7APbGCbTSTt0MgkzE6GEgBt/xY0LRdz6E+78G6dpF9p6YLiHc+7lzj1BwpnSjvNtlZaWV1bXyuuVjc2t7R17d6+l4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHbD1QqFotbPU6oF+GBYCEjWBvJtw+y/D7ryQhd5n5R73JU1E7u21Wn5hRAi8SdkSrM0PDtr14/JmlEhSYcK9V1nUR7GZaaEU7zSi9VNMFkhAe0a6jAEVVeVtyQo2Oj9FEYS/OERoX6eyLDkVLjKDCdEdZDNe9NxP+8bqrDCy9jIkk1FWS6KEw50jGaBIL6TFKi+dgQTCQzf0VkiCUm2sRWMSG48ycvktZpzXVq7s1ZtV6fxVGGQziCE3DhHOpwDQ1oAoFHeIZXeLOerBfr3fqYtpas2cw+/IH1+QONNpdu</latexit><latexit sha1_base64="QEjCXL2dfrRYkqhsP/MFqKZOnRI=">AAACA3icbVDLSsNAFL2pr1pfUXe6GSyCq5KIoMuKG5cV7APbGCbTSTt0MgkzE6GEgBt/xY0LRdz6E+78G6dpF9p6YLiHc+7lzj1BwpnSjvNtlZaWV1bXyuuVjc2t7R17d6+l4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHbD1QqFotbPU6oF+GBYCEjWBvJtw+y/D7ryQhd5n5R73JU1E7u21Wn5hRAi8SdkSrM0PDtr14/JmlEhSYcK9V1nUR7GZaaEU7zSi9VNMFkhAe0a6jAEVVeVtyQo2Oj9FEYS/OERoX6eyLDkVLjKDCdEdZDNe9NxP+8bqrDCy9jIkk1FWS6KEw50jGaBIL6TFKi+dgQTCQzf0VkiCUm2sRWMSG48ycvktZpzXVq7s1ZtV6fxVGGQziCE3DhHOpwDQ1oAoFHeIZXeLOerBfr3fqYtpas2cw+/IH1+QONNpdu</latexit><latexit sha1_base64="QEjCXL2dfrRYkqhsP/MFqKZOnRI=">AAACA3icbVDLSsNAFL2pr1pfUXe6GSyCq5KIoMuKG5cV7APbGCbTSTt0MgkzE6GEgBt/xY0LRdz6E+78G6dpF9p6YLiHc+7lzj1BwpnSjvNtlZaWV1bXyuuVjc2t7R17d6+l4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHbD1QqFotbPU6oF+GBYCEjWBvJtw+y/D7ryQhd5n5R73JU1E7u21Wn5hRAi8SdkSrM0PDtr14/JmlEhSYcK9V1nUR7GZaaEU7zSi9VNMFkhAe0a6jAEVVeVtyQo2Oj9FEYS/OERoX6eyLDkVLjKDCdEdZDNe9NxP+8bqrDCy9jIkk1FWS6KEw50jGaBIL6TFKi+dgQTCQzf0VkiCUm2sRWMSG48ycvktZpzXVq7s1ZtV6fxVGGQziCE3DhHOpwDQ1oAoFHeIZXeLOerBfr3fqYtpas2cw+/IH1+QONNpdu</latexit><latexit sha1_base64="QEjCXL2dfrRYkqhsP/MFqKZOnRI=">AAACA3icbVDLSsNAFL2pr1pfUXe6GSyCq5KIoMuKG5cV7APbGCbTSTt0MgkzE6GEgBt/xY0LRdz6E+78G6dpF9p6YLiHc+7lzj1BwpnSjvNtlZaWV1bXyuuVjc2t7R17d6+l4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHbD1QqFotbPU6oF+GBYCEjWBvJtw+y/D7ryQhd5n5R73JU1E7u21Wn5hRAi8SdkSrM0PDtr14/JmlEhSYcK9V1nUR7GZaaEU7zSi9VNMFkhAe0a6jAEVVeVtyQo2Oj9FEYS/OERoX6eyLDkVLjKDCdEdZDNe9NxP+8bqrDCy9jIkk1FWS6KEw50jGaBIL6TFKi+dgQTCQzf0VkiCUm2sRWMSG48ycvktZpzXVq7s1ZtV6fxVGGQziCE3DhHOpwDQ1oAoFHeIZXeLOerBfr3fqYtpas2cw+/IH1+QONNpdu</latexit>

Mesmo Z, diferente N: isótopos

13
6 C

<latexit sha1_base64="CzM/SwUo7Tn5lFJhB5STa0HAavs=">AAACBHicbVC7SgNBFJ31GeNr1TLNYBCswq6KWgbSWEYwD0jWZXZykwyZfTAzK4RhCxt/xcZCEVs/ws6/cbLZQhMPXDicc+/cuSdIOJPKcb6tldW19Y3N0lZ5e2d3b98+OGzLOBUUWjTmsegGRAJnEbQUUxy6iQASBhw6waQx8zsPICSLozs1TcALyShiQ0aJMpJvV3Q/f0QHPIUM6+xeu+eZry+zRubbVafm5MDLxC1IFRVo+vZXfxDTNIRIUU6k7LlOojxNhGKUQ1bupxISQidkBD1DIxKC9HS+P8MnRhngYSxMRQrn6u8JTUIpp2FgOkOixnLRm4n/eb1UDa89zaIkVRDR+aJhyrGK8SwRPGACqOJTQwgVzPwV0zERhCqTW9mE4C6evEzaZzXXqbm3F9V6vYijhCroGJ0iF12hOrpBTdRCFD2iZ/SK3qwn68V6tz7mrStWMXOE/sD6/AE1tJhs</latexit><latexit sha1_base64="CzM/SwUo7Tn5lFJhB5STa0HAavs=">AAACBHicbVC7SgNBFJ31GeNr1TLNYBCswq6KWgbSWEYwD0jWZXZykwyZfTAzK4RhCxt/xcZCEVs/ws6/cbLZQhMPXDicc+/cuSdIOJPKcb6tldW19Y3N0lZ5e2d3b98+OGzLOBUUWjTmsegGRAJnEbQUUxy6iQASBhw6waQx8zsPICSLozs1TcALyShiQ0aJMpJvV3Q/f0QHPIUM6+xeu+eZry+zRubbVafm5MDLxC1IFRVo+vZXfxDTNIRIUU6k7LlOojxNhGKUQ1bupxISQidkBD1DIxKC9HS+P8MnRhngYSxMRQrn6u8JTUIpp2FgOkOixnLRm4n/eb1UDa89zaIkVRDR+aJhyrGK8SwRPGACqOJTQwgVzPwV0zERhCqTW9mE4C6evEzaZzXXqbm3F9V6vYijhCroGJ0iF12hOrpBTdRCFD2iZ/SK3qwn68V6tz7mrStWMXOE/sD6/AE1tJhs</latexit><latexit sha1_base64="CzM/SwUo7Tn5lFJhB5STa0HAavs=">AAACBHicbVC7SgNBFJ31GeNr1TLNYBCswq6KWgbSWEYwD0jWZXZykwyZfTAzK4RhCxt/xcZCEVs/ws6/cbLZQhMPXDicc+/cuSdIOJPKcb6tldW19Y3N0lZ5e2d3b98+OGzLOBUUWjTmsegGRAJnEbQUUxy6iQASBhw6waQx8zsPICSLozs1TcALyShiQ0aJMpJvV3Q/f0QHPIUM6+xeu+eZry+zRubbVafm5MDLxC1IFRVo+vZXfxDTNIRIUU6k7LlOojxNhGKUQ1bupxISQidkBD1DIxKC9HS+P8MnRhngYSxMRQrn6u8JTUIpp2FgOkOixnLRm4n/eb1UDa89zaIkVRDR+aJhyrGK8SwRPGACqOJTQwgVzPwV0zERhCqTW9mE4C6evEzaZzXXqbm3F9V6vYijhCroGJ0iF12hOrpBTdRCFD2iZ/SK3qwn68V6tz7mrStWMXOE/sD6/AE1tJhs</latexit><latexit sha1_base64="CzM/SwUo7Tn5lFJhB5STa0HAavs=">AAACBHicbVC7SgNBFJ31GeNr1TLNYBCswq6KWgbSWEYwD0jWZXZykwyZfTAzK4RhCxt/xcZCEVs/ws6/cbLZQhMPXDicc+/cuSdIOJPKcb6tldW19Y3N0lZ5e2d3b98+OGzLOBUUWjTmsegGRAJnEbQUUxy6iQASBhw6waQx8zsPICSLozs1TcALyShiQ0aJMpJvV3Q/f0QHPIUM6+xeu+eZry+zRubbVafm5MDLxC1IFRVo+vZXfxDTNIRIUU6k7LlOojxNhGKUQ1bupxISQidkBD1DIxKC9HS+P8MnRhngYSxMRQrn6u8JTUIpp2FgOkOixnLRm4n/eb1UDa89zaIkVRDR+aJhyrGK8SwRPGACqOJTQwgVzPwV0zERhCqTW9mE4C6evEzaZzXXqbm3F9V6vYijhCroGJ0iF12hOrpBTdRCFD2iZ/SK3qwn68V6tz7mrStWMXOE/sD6/AE1tJhs</latexit>

12
6 C

<latexit sha1_base64="Hzzx/5Z0kVwCUY+NSv8nVo5m9Wo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMdCLx4r2A9oY9lst+3SzSbsToQS8je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8IJbCoOt+O4WNza3tneJuaW//4PCofHzSNlGiGW+xSEa6G1DDpVC8hQIl78aa0zCQvBNMG3O/88S1EZF6wFnM/ZCOlRgJRtFK/TR7TL1aNkivs8agXHGr7gJknXg5qUCO5qD81R9GLAm5QiapMT3PjdFPqUbBJM9K/cTwmLIpHfOepYqG3Pjp4uaMXFhlSEaRtqWQLNTfEykNjZmFge0MKU7MqjcX//N6CY5u/VSoOEGu2HLRKJEEIzIPgAyF5gzlzBLKtLC3EjahmjK0MZVsCN7qy+ukXat6btW7v6rU63kcRTiDc7gED26gDnfQhBYwiOEZXuHNSZwX5935WLYWnHzmFP7A+fwBtBCRcQ==</latexit><latexit sha1_base64="Hzzx/5Z0kVwCUY+NSv8nVo5m9Wo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMdCLx4r2A9oY9lst+3SzSbsToQS8je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8IJbCoOt+O4WNza3tneJuaW//4PCofHzSNlGiGW+xSEa6G1DDpVC8hQIl78aa0zCQvBNMG3O/88S1EZF6wFnM/ZCOlRgJRtFK/TR7TL1aNkivs8agXHGr7gJknXg5qUCO5qD81R9GLAm5QiapMT3PjdFPqUbBJM9K/cTwmLIpHfOepYqG3Pjp4uaMXFhlSEaRtqWQLNTfEykNjZmFge0MKU7MqjcX//N6CY5u/VSoOEGu2HLRKJEEIzIPgAyF5gzlzBLKtLC3EjahmjK0MZVsCN7qy+ukXat6btW7v6rU63kcRTiDc7gED26gDnfQhBYwiOEZXuHNSZwX5935WLYWnHzmFP7A+fwBtBCRcQ==</latexit><latexit sha1_base64="Hzzx/5Z0kVwCUY+NSv8nVo5m9Wo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMdCLx4r2A9oY9lst+3SzSbsToQS8je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8IJbCoOt+O4WNza3tneJuaW//4PCofHzSNlGiGW+xSEa6G1DDpVC8hQIl78aa0zCQvBNMG3O/88S1EZF6wFnM/ZCOlRgJRtFK/TR7TL1aNkivs8agXHGr7gJknXg5qUCO5qD81R9GLAm5QiapMT3PjdFPqUbBJM9K/cTwmLIpHfOepYqG3Pjp4uaMXFhlSEaRtqWQLNTfEykNjZmFge0MKU7MqjcX//N6CY5u/VSoOEGu2HLRKJEEIzIPgAyF5gzlzBLKtLC3EjahmjK0MZVsCN7qy+ukXat6btW7v6rU63kcRTiDc7gED26gDnfQhBYwiOEZXuHNSZwX5935WLYWnHzmFP7A+fwBtBCRcQ==</latexit><latexit sha1_base64="Hzzx/5Z0kVwCUY+NSv8nVo5m9Wo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMdCLx4r2A9oY9lst+3SzSbsToQS8je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8IJbCoOt+O4WNza3tneJuaW//4PCofHzSNlGiGW+xSEa6G1DDpVC8hQIl78aa0zCQvBNMG3O/88S1EZF6wFnM/ZCOlRgJRtFK/TR7TL1aNkivs8agXHGr7gJknXg5qUCO5qD81R9GLAm5QiapMT3PjdFPqUbBJM9K/cTwmLIpHfOepYqG3Pjp4uaMXFhlSEaRtqWQLNTfEykNjZmFge0MKU7MqjcX//N6CY5u/VSoOEGu2HLRKJEEIzIPgAyF5gzlzBLKtLC3EjahmjK0MZVsCN7qy+ukXat6btW7v6rU63kcRTiDc7gED26gDnfQhBYwiOEZXuHNSZwX5935WLYWnHzmFP7A+fwBtBCRcQ==</latexit>



NUCLEO

Qualquer núcleo com Z>83 não é estável.

Radioatividade: instabilidade do nucleo



RADIOATIVIDADE

4
2He < 2 protons e 2 neutrons?

<latexit sha1_base64="xMqoEn/NPAaXdifTmw4nOnvHLgc="></latexit><latexit sha1_base64="xMqoEn/NPAaXdifTmw4nOnvHLgc="></latexit><latexit sha1_base64="xMqoEn/NPAaXdifTmw4nOnvHLgc="></latexit><latexit sha1_base64="xMqoEn/NPAaXdifTmw4nOnvHLgc="></latexit>

Se sim, o atomo é  estavel.



MASSA ATOMICA

4
2He

<latexit sha1_base64="kxu0hSOSQCrgZ7A5RIEPY2HLTO0=">AAACCXicbVDLSgMxFM3UV62vUZdugkVwVWZKQZcFN11WsA/o1JJJ77ShycyQZIQSZuvGX3HjQhG3/oE7/8b0sdDWAxcO59yb3HvClDOlPe/bKWxsbm3vFHdLe/sHh0fu8UlbJZmk0KIJT2Q3JAo4i6GlmebQTSUQEXLohJObmd95AKlYEt/paQp9QUYxixgl2koDF5tg/oiRMMyxye9NLR+Yam4CKXAD8nzglr2KNwdeJ/6SlNESzYH7FQwTmgmINeVEqZ7vpbpviNSMcshLQaYgJXRCRtCzNCYCVN/Ml8jxhVWGOEqkrVjjufp7whCh1FSEtlMQPVar3kz8z+tlOrruGxanmYaYLj6KMo51gmex4CGTQDWfWkKoZHZXTMdEEqpteCUbgr968jppVyu+V/Fva+V6fRlHEZ2hc3SJfHSF6qiBmqiFKHpEz+gVvTlPzovz7nwsWgvOcuYU/YHz+QNds5q6</latexit><latexit sha1_base64="kxu0hSOSQCrgZ7A5RIEPY2HLTO0=">AAACCXicbVDLSgMxFM3UV62vUZdugkVwVWZKQZcFN11WsA/o1JJJ77ShycyQZIQSZuvGX3HjQhG3/oE7/8b0sdDWAxcO59yb3HvClDOlPe/bKWxsbm3vFHdLe/sHh0fu8UlbJZmk0KIJT2Q3JAo4i6GlmebQTSUQEXLohJObmd95AKlYEt/paQp9QUYxixgl2koDF5tg/oiRMMyxye9NLR+Yam4CKXAD8nzglr2KNwdeJ/6SlNESzYH7FQwTmgmINeVEqZ7vpbpviNSMcshLQaYgJXRCRtCzNCYCVN/Ml8jxhVWGOEqkrVjjufp7whCh1FSEtlMQPVar3kz8z+tlOrruGxanmYaYLj6KMo51gmex4CGTQDWfWkKoZHZXTMdEEqpteCUbgr968jppVyu+V/Fva+V6fRlHEZ2hc3SJfHSF6qiBmqiFKHpEz+gVvTlPzovz7nwsWgvOcuYU/YHz+QNds5q6</latexit><latexit sha1_base64="kxu0hSOSQCrgZ7A5RIEPY2HLTO0=">AAACCXicbVDLSgMxFM3UV62vUZdugkVwVWZKQZcFN11WsA/o1JJJ77ShycyQZIQSZuvGX3HjQhG3/oE7/8b0sdDWAxcO59yb3HvClDOlPe/bKWxsbm3vFHdLe/sHh0fu8UlbJZmk0KIJT2Q3JAo4i6GlmebQTSUQEXLohJObmd95AKlYEt/paQp9QUYxixgl2koDF5tg/oiRMMyxye9NLR+Yam4CKXAD8nzglr2KNwdeJ/6SlNESzYH7FQwTmgmINeVEqZ7vpbpviNSMcshLQaYgJXRCRtCzNCYCVN/Ml8jxhVWGOEqkrVjjufp7whCh1FSEtlMQPVar3kz8z+tlOrruGxanmYaYLj6KMo51gmex4CGTQDWfWkKoZHZXTMdEEqpteCUbgr968jppVyu+V/Fva+V6fRlHEZ2hc3SJfHSF6qiBmqiFKHpEz+gVvTlPzovz7nwsWgvOcuYU/YHz+QNds5q6</latexit><latexit sha1_base64="kxu0hSOSQCrgZ7A5RIEPY2HLTO0=">AAACCXicbVDLSgMxFM3UV62vUZdugkVwVWZKQZcFN11WsA/o1JJJ77ShycyQZIQSZuvGX3HjQhG3/oE7/8b0sdDWAxcO59yb3HvClDOlPe/bKWxsbm3vFHdLe/sHh0fu8UlbJZmk0KIJT2Q3JAo4i6GlmebQTSUQEXLohJObmd95AKlYEt/paQp9QUYxixgl2koDF5tg/oiRMMyxye9NLR+Yam4CKXAD8nzglr2KNwdeJ/6SlNESzYH7FQwTmgmINeVEqZ7vpbpviNSMcshLQaYgJXRCRtCzNCYCVN/Ml8jxhVWGOEqkrVjjufp7whCh1FSEtlMQPVar3kz8z+tlOrruGxanmYaYLj6KMo51gmex4CGTQDWfWkKoZHZXTMdEEqpteCUbgr968jppVyu+V/Fva+V6fRlHEZ2hc3SJfHSF6qiBmqiFKHpEz+gVvTlPzovz7nwsWgvOcuYU/YHz+QNds5q6</latexit>

massa :4,002603 u 

12
6 C

<latexit sha1_base64="Hzzx/5Z0kVwCUY+NSv8nVo5m9Wo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMdCLx4r2A9oY9lst+3SzSbsToQS8je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8IJbCoOt+O4WNza3tneJuaW//4PCofHzSNlGiGW+xSEa6G1DDpVC8hQIl78aa0zCQvBNMG3O/88S1EZF6wFnM/ZCOlRgJRtFK/TR7TL1aNkivs8agXHGr7gJknXg5qUCO5qD81R9GLAm5QiapMT 3PjdFPqUbBJM9K/cTwmLIpHfOepYqG3Pjp4uaMXFhlSEaRtqWQLNTfEykNjZmFge0MKU7MqjcX//N6CY5u/VSoOEGu2HLRKJEEIzIPgAyF5gzlzBLKtLC3EjahmjK0MZVsCN7qy+ukXat6btW7v6rU63kcRTiDc7gED26gDnfQhBYwiOEZXuHNSZwX5935WLYWnHzmFP7A+fwBtBCRcQ==</latexit><latexit sha1_base64="Hzzx/5Z0kVwCUY+NSv8nVo5m9Wo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMdCLx4r2A9oY9lst+3SzSbsToQS8je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8IJbCoOt+O4WNza3tneJuaW//4PCofHzSNlGiGW+xSEa6G1DDpVC8hQIl78aa0zCQvBNMG3O/88S1EZF6wFnM/ZCOlRgJRtFK/TR7TL1aNkivs8agXHGr7gJknXg5qUCO5qD81R9GLAm5QiapMT 3PjdFPqUbBJM9K/cTwmLIpHfOepYqG3Pjp4uaMXFhlSEaRtqWQLNTfEykNjZmFge0MKU7MqjcX//N6CY5u/VSoOEGu2HLRKJEEIzIPgAyF5gzlzBLKtLC3EjahmjK0MZVsCN7qy+ukXat6btW7v6rU63kcRTiDc7gED26gDnfQhBYwiOEZXuHNSZwX5935WLYWnHzmFP7A+fwBtBCRcQ==</latexit><latexit sha1_base64="Hzzx/5Z0kVwCUY+NSv8nVo5m9Wo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMdCLx4r2A9oY9lst+3SzSbsToQS8je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8IJbCoOt+O4WNza3tneJuaW//4PCofHzSNlGiGW+xSEa6G1DDpVC8hQIl78aa0zCQvBNMG3O/88S1EZF6wFnM/ZCOlRgJRtFK/TR7TL1aNkivs8agXHGr7gJknXg5qUCO5qD81R9GLAm5QiapMT 3PjdFPqUbBJM9K/cTwmLIpHfOepYqG3Pjp4uaMXFhlSEaRtqWQLNTfEykNjZmFge0MKU7MqjcX//N6CY5u/VSoOEGu2HLRKJEEIzIPgAyF5gzlzBLKtLC3EjahmjK0MZVsCN7qy+ukXat6btW7v6rU63kcRTiDc7gED26gDnfQhBYwiOEZXuHNSZwX5935WLYWnHzmFP7A+fwBtBCRcQ==</latexit><latexit sha1_base64="Hzzx/5Z0kVwCUY+NSv8nVo5m9Wo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMdCLx4r2A9oY9lst+3SzSbsToQS8je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8IJbCoOt+O4WNza3tneJuaW//4PCofHzSNlGiGW+xSEa6G1DDpVC8hQIl78aa0zCQvBNMG3O/88S1EZF6wFnM/ZCOlRgJRtFK/TR7TL1aNkivs8agXHGr7gJknXg5qUCO5qD81R9GLAm5QiapMT 3PjdFPqUbBJM9K/cTwmLIpHfOepYqG3Pjp4uaMXFhlSEaRtqWQLNTfEykNjZmFge0MKU7MqjcX//N6CY5u/VSoOEGu2HLRKJEEIzIPgAyF5gzlzBLKtLC3EjahmjK0MZVsCN7qy+ukXat6btW7v6rU63kcRTiDc7gED26gDnfQhBYwiOEZXuHNSZwX5935WLYWnHzmFP7A+fwBtBCRcQ==</latexit>

12 unidades de massa atomica



ESTABILIDADE

Testando com 4
2He

<latexit sha1_base64="kxu0hSOSQCrgZ7A5RIEPY2HLTO0=">AAACCXicbVDLSgMxFM3UV62vUZdugkVwVWZKQZcFN11WsA/o1JJJ77ShycyQZIQSZuvGX3HjQhG3/oE7/8b0sdDWAxcO59yb3HvClDOlPe/bKWxsbm3vFHdLe/sHh0fu8UlbJZmk0KIJT2Q3JAo4i6GlmebQTSUQEXLohJObmd95AKlYEt/paQp9QUYxixgl2koDF5tg/oiRMMyxye9NLR+Yam4CKXAD8nzglr2KNwdeJ/6SlNESzYH7FQwTmgmINeVEqZ7vpbpviNSMcshLQaYgJXRCRtCzNCYCVN/Ml8jxhVWGOEqkrVjjufp7whCh1FSEtlMQPVar3kz8z+tlOrruGxanmYaYLj6KMo51gmex4CGTQDWfWkKoZHZXTMdEEqpteCUbgr968jppVyu+V/Fva+V6fRlHEZ2hc3SJfHSF6qiBmqiFKHpEz+gVvTlPzovz7nwsWgvOcuYU/YHz+QNds5q6</latexit><latexit sha1_base64="kxu0hSOSQCrgZ7A5RIEPY2HLTO0=">AAACCXicbVDLSgMxFM3UV62vUZdugkVwVWZKQZcFN11WsA/o1JJJ77ShycyQZIQSZuvGX3HjQhG3/oE7/8b0sdDWAxcO59yb3HvClDOlPe/bKWxsbm3vFHdLe/sHh0fu8UlbJZmk0KIJT2Q3JAo4i6GlmebQTSUQEXLohJObmd95AKlYEt/paQp9QUYxixgl2koDF5tg/oiRMMyxye9NLR+Yam4CKXAD8nzglr2KNwdeJ/6SlNESzYH7FQwTmgmINeVEqZ7vpbpviNSMcshLQaYgJXRCRtCzNCYCVN/Ml8jxhVWGOEqkrVjjufp7whCh1FSEtlMQPVar3kz8z+tlOrruGxanmYaYLj6KMo51gmex4CGTQDWfWkKoZHZXTMdEEqpteCUbgr968jppVyu+V/Fva+V6fRlHEZ2hc3SJfHSF6qiBmqiFKHpEz+gVvTlPzovz7nwsWgvOcuYU/YHz+QNds5q6</latexit><latexit sha1_base64="kxu0hSOSQCrgZ7A5RIEPY2HLTO0=">AAACCXicbVDLSgMxFM3UV62vUZdugkVwVWZKQZcFN11WsA/o1JJJ77ShycyQZIQSZuvGX3HjQhG3/oE7/8b0sdDWAxcO59yb3HvClDOlPe/bKWxsbm3vFHdLe/sHh0fu8UlbJZmk0KIJT2Q3JAo4i6GlmebQTSUQEXLohJObmd95AKlYEt/paQp9QUYxixgl2koDF5tg/oiRMMyxye9NLR+Yam4CKXAD8nzglr2KNwdeJ/6SlNESzYH7FQwTmgmINeVEqZ7vpbpviNSMcshLQaYgJXRCRtCzNCYCVN/Ml8jxhVWGOEqkrVjjufp7whCh1FSEtlMQPVar3kz8z+tlOrruGxanmYaYLj6KMo51gmex4CGTQDWfWkKoZHZXTMdEEqpteCUbgr968jppVyu+V/Fva+V6fRlHEZ2hc3SJfHSF6qiBmqiFKHpEz+gVvTlPzovz7nwsWgvOcuYU/YHz+QNds5q6</latexit><latexit sha1_base64="kxu0hSOSQCrgZ7A5RIEPY2HLTO0=">AAACCXicbVDLSgMxFM3UV62vUZdugkVwVWZKQZcFN11WsA/o1JJJ77ShycyQZIQSZuvGX3HjQhG3/oE7/8b0sdDWAxcO59yb3HvClDOlPe/bKWxsbm3vFHdLe/sHh0fu8UlbJZmk0KIJT2Q3JAo4i6GlmebQTSUQEXLohJObmd95AKlYEt/paQp9QUYxixgl2koDF5tg/oiRMMyxye9NLR+Yam4CKXAD8nzglr2KNwdeJ/6SlNESzYH7FQwTmgmINeVEqZ7vpbpviNSMcshLQaYgJXRCRtCzNCYCVN/Ml8jxhVWGOEqkrVjjufp7whCh1FSEtlMQPVar3kz8z+tlOrruGxanmYaYLj6KMo51gmex4CGTQDWfWkKoZHZXTMdEEqpteCUbgr968jppVyu+V/Fva+V6fRlHEZ2hc3SJfHSF6qiBmqiFKHpEz+gVvTlPzovz7nwsWgvOcuYU/YHz+QNds5q6</latexit>

: 2p+2n

Massa Helio: 4,002603 u 

Massa proton: 1,007276 u

Massa neutron: 1,008665 u

X 2

X 2

= 2,017330 u

= 2,015650 u

Total final: 4,032980 u > Massa Helio: 4,002603 u 

Estavel !!!



RADIOATIVIDADE

Decaimento ↵
<latexit sha1_base64="oH09NZGiXrMoBXOPzaSfocFjEsA=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUCyhN7JbDJmdmaZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KUsGN9f1vb219Y3Nru7RT3t3bPzisHB23jMo0ZU2qhNKdCA0TXLKm5VawTqoZJpFg7Wh8O/PbT0wbruSDnaQsTHAoecwpWie1eijSEfYrVb/mz0FWSVCQKhRo9CtfvYGiWcKkpQKN6QZ+asMcteVUsGm5lxmWIh3jkHUdlZgwE+bza6fk3CkDEivtSloyV39P5JgYM0ki15mgHZllbyb+53UzG9+EOZdpZpmki0VxJohVZPY6GXDNqBUTR5Bq7m4ldIQaqXUBlV0IwfLLq6R1WQv8WnB/Va3XizhKcApncAEBXEMd7qABTaDwCM/wCm+e8l68d+9j0brmFTMn8Afe5w+K548W</latexit><latexit sha1_base64="oH09NZGiXrMoBXOPzaSfocFjEsA=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUCyhN7JbDJmdmaZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KUsGN9f1vb219Y3Nru7RT3t3bPzisHB23jMo0ZU2qhNKdCA0TXLKm5VawTqoZJpFg7Wh8O/PbT0wbruSDnaQsTHAoecwpWie1eijSEfYrVb/mz0FWSVCQKhRo9CtfvYGiWcKkpQKN6QZ+asMcteVUsGm5lxmWIh3jkHUdlZgwE+bza6fk3CkDEivtSloyV39P5JgYM0ki15mgHZllbyb+53UzG9+EOZdpZpmki0VxJohVZPY6GXDNqBUTR5Bq7m4ldIQaqXUBlV0IwfLLq6R1WQv8WnB/Va3XizhKcApncAEBXEMd7qABTaDwCM/wCm+e8l68d+9j0brmFTMn8Afe5w+K548W</latexit><latexit sha1_base64="oH09NZGiXrMoBXOPzaSfocFjEsA=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUCyhN7JbDJmdmaZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KUsGN9f1vb219Y3Nru7RT3t3bPzisHB23jMo0ZU2qhNKdCA0TXLKm5VawTqoZJpFg7Wh8O/PbT0wbruSDnaQsTHAoecwpWie1eijSEfYrVb/mz0FWSVCQKhRo9CtfvYGiWcKkpQKN6QZ+asMcteVUsGm5lxmWIh3jkHUdlZgwE+bza6fk3CkDEivtSloyV39P5JgYM0ki15mgHZllbyb+53UzG9+EOZdpZpmki0VxJohVZPY6GXDNqBUTR5Bq7m4ldIQaqXUBlV0IwfLLq6R1WQv8WnB/Va3XizhKcApncAEBXEMd7qABTaDwCM/wCm+e8l68d+9j0brmFTMn8Afe5w+K548W</latexit><latexit sha1_base64="oH09NZGiXrMoBXOPzaSfocFjEsA=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUCyhN7JbDJmdmaZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KUsGN9f1vb219Y3Nru7RT3t3bPzisHB23jMo0ZU2qhNKdCA0TXLKm5VawTqoZJpFg7Wh8O/PbT0wbruSDnaQsTHAoecwpWie1eijSEfYrVb/mz0FWSVCQKhRo9CtfvYGiWcKkpQKN6QZ+asMcteVUsGm5lxmWIh3jkHUdlZgwE+bza6fk3CkDEivtSloyV39P5JgYM0ki15mgHZllbyb+53UzG9+EOZdpZpmki0VxJohVZPY6GXDNqBUTR5Bq7m4ldIQaqXUBlV0IwfLLq6R1WQv8WnB/Va3XizhKcApncAEBXEMd7qABTaDwCM/wCm+e8l68d+9j0brmFTMn8Afe5w+K548W</latexit>

226
88 Ra !222

86 Rn +4
2 He

<latexit sha1_base64="T5vx5FdV5xhDo0EqAMybCdgInEc=">AAACKXicbZDLSgMxFIYzXmu9jbp0EyyCIJSZodQuC266rGIv0I4lk6ZtaCYzJBmhDHkdN76KGwVF3foiZtpZaOsPgZ/vnMPJ+YOYUakc59NaW9/Y3Nou7BR39/YPDu2j47aMEoFJC0csEt0AScIoJy1FFSPdWBAUBox0gul1Vu88ECFpxO/ULCZ+iMacjihGyqCBXU/1fep5VT1IazUN074I4S3SfRXBjHsZr+oF5hpeGloxzFugBtEDu+SUnbngqnFzUwK5mgP7tT+McBISrjBDUvZcJ1Z+ioSimBFd7CeSxAhP0Zj0jOUoJNJP55dqeG7IEI4iYR5XcE5/T6QolHIWBqYzRGoil2sZ/K/WS9So5qeUx4kiHC8WjRIGTQ5ZbHBIBcGKzYxBWFDzV4gnSCCsTLhFE4K7fPKqaXtl1ym7N5VSvZ7HUQCn4AxcABdcgTpogCZoAQwewTN4A+/Wk/VifVhfi9Y1K585AX9kff8AoV2lnw==</latexit><latexit sha1_base64="T5vx5FdV5xhDo0EqAMybCdgInEc=">AAACKXicbZDLSgMxFIYzXmu9jbp0EyyCIJSZodQuC266rGIv0I4lk6ZtaCYzJBmhDHkdN76KGwVF3foiZtpZaOsPgZ/vnMPJ+YOYUakc59NaW9/Y3Nou7BR39/YPDu2j47aMEoFJC0csEt0AScIoJy1FFSPdWBAUBox0gul1Vu88ECFpxO/ULCZ+iMacjihGyqCBXU/1fep5VT1IazUN074I4S3SfRXBjHsZr+oF5hpeGloxzFugBtEDu+SUnbngqnFzUwK5mgP7tT+McBISrjBDUvZcJ1Z+ioSimBFd7CeSxAhP0Zj0jOUoJNJP55dqeG7IEI4iYR5XcE5/T6QolHIWBqYzRGoil2sZ/K/WS9So5qeUx4kiHC8WjRIGTQ5ZbHBIBcGKzYxBWFDzV4gnSCCsTLhFE4K7fPKqaXtl1ym7N5VSvZ7HUQCn4AxcABdcgTpogCZoAQwewTN4A+/Wk/VifVhfi9Y1K585AX9kff8AoV2lnw==</latexit><latexit sha1_base64="T5vx5FdV5xhDo0EqAMybCdgInEc=">AAACKXicbZDLSgMxFIYzXmu9jbp0EyyCIJSZodQuC266rGIv0I4lk6ZtaCYzJBmhDHkdN76KGwVF3foiZtpZaOsPgZ/vnMPJ+YOYUakc59NaW9/Y3Nou7BR39/YPDu2j47aMEoFJC0csEt0AScIoJy1FFSPdWBAUBox0gul1Vu88ECFpxO/ULCZ+iMacjihGyqCBXU/1fep5VT1IazUN074I4S3SfRXBjHsZr+oF5hpeGloxzFugBtEDu+SUnbngqnFzUwK5mgP7tT+McBISrjBDUvZcJ1Z+ioSimBFd7CeSxAhP0Zj0jOUoJNJP55dqeG7IEI4iYR5XcE5/T6QolHIWBqYzRGoil2sZ/K/WS9So5qeUx4kiHC8WjRIGTQ5ZbHBIBcGKzYxBWFDzV4gnSCCsTLhFE4K7fPKqaXtl1ym7N5VSvZ7HUQCn4AxcABdcgTpogCZoAQwewTN4A+/Wk/VifVhfi9Y1K585AX9kff8AoV2lnw==</latexit><latexit sha1_base64="T5vx5FdV5xhDo0EqAMybCdgInEc=">AAACKXicbZDLSgMxFIYzXmu9jbp0EyyCIJSZodQuC266rGIv0I4lk6ZtaCYzJBmhDHkdN76KGwVF3foiZtpZaOsPgZ/vnMPJ+YOYUakc59NaW9/Y3Nou7BR39/YPDu2j47aMEoFJC0csEt0AScIoJy1FFSPdWBAUBox0gul1Vu88ECFpxO/ULCZ+iMacjihGyqCBXU/1fep5VT1IazUN074I4S3SfRXBjHsZr+oF5hpeGloxzFugBtEDu+SUnbngqnFzUwK5mgP7tT+McBISrjBDUvZcJ1Z+ioSimBFd7CeSxAhP0Zj0jOUoJNJP55dqeG7IEI4iYR5XcE5/T6QolHIWBqYzRGoil2sZ/K/WS9So5qeUx4kiHC8WjRIGTQ5ZbHBIBcGKzYxBWFDzV4gnSCCsTLhFE4K7fPKqaXtl1ym7N5VSvZ7HUQCn4AxcABdcgTpogCZoAQwewTN4A+/Wk/VifVhfi9Y1K585AX9kff8AoV2lnw==</latexit>

Decaimento 14
6 C !14

7 N+ e� + ⌫e
<latexit sha1_base64="VIfO/MMhDD6Ie3mWC6OCLZUTCso=">AAACHXicbVDLSsNAFJ3UV62vqEs3g0UQiiWRYl0WunElFawWmhgm0xsdOpmEmYlQQn7Ejb/ixoUiLtyIf+O0ZuHrwMDhnHu5c06Ycqa043xYlbn5hcWl6nJtZXVtfcPe3LpQSSYp9GnCEzkIiQLOBPQ10xwGqQQShxwuw3F36l/eglQsEed6koIfk2vBIkaJNlJgt/LiKndbRZAfFTj3ZIy7hacTXIrtYqadFriB4eoANzyRBRDYdafpzID/ErckdVSiF9hv3iihWQxCU06UGrpOqv2cSM0oh6LmZQpSQsfkGoaGChKD8vNZugLvGWWEo0SaJzSeqd83chIrNYlDMxkTfaN+e1PxP2+Y6ejYz5lIMw2Cfh2KMo5N/GlVeMQkUM0nhhAqmfkrpjdEEqpNoTVTgvs78l9ycdh0naZ71qp3OmUdVbSDdtE+clEbddAJ6qE+ougOPaAn9GzdW4/Wi/X6NVqxyp1t9APW+ycQ06CZ</latexit><latexit sha1_base64="VIfO/MMhDD6Ie3mWC6OCLZUTCso=">AAACHXicbVDLSsNAFJ3UV62vqEs3g0UQiiWRYl0WunElFawWmhgm0xsdOpmEmYlQQn7Ejb/ixoUiLtyIf+O0ZuHrwMDhnHu5c06Ycqa043xYlbn5hcWl6nJtZXVtfcPe3LpQSSYp9GnCEzkIiQLOBPQ10xwGqQQShxwuw3F36l/eglQsEed6koIfk2vBIkaJNlJgt/LiKndbRZAfFTj3ZIy7hacTXIrtYqadFriB4eoANzyRBRDYdafpzID/ErckdVSiF9hv3iihWQxCU06UGrpOqv2cSM0oh6LmZQpSQsfkGoaGChKD8vNZugLvGWWEo0SaJzSeqd83chIrNYlDMxkTfaN+e1PxP2+Y6ejYz5lIMw2Cfh2KMo5N/GlVeMQkUM0nhhAqmfkrpjdEEqpNoTVTgvs78l9ycdh0naZ71qp3OmUdVbSDdtE+clEbddAJ6qE+ougOPaAn9GzdW4/Wi/X6NVqxyp1t9APW+ycQ06CZ</latexit><latexit sha1_base64="VIfO/MMhDD6Ie3mWC6OCLZUTCso=">AAACHXicbVDLSsNAFJ3UV62vqEs3g0UQiiWRYl0WunElFawWmhgm0xsdOpmEmYlQQn7Ejb/ixoUiLtyIf+O0ZuHrwMDhnHu5c06Ycqa043xYlbn5hcWl6nJtZXVtfcPe3LpQSSYp9GnCEzkIiQLOBPQ10xwGqQQShxwuw3F36l/eglQsEed6koIfk2vBIkaJNlJgt/LiKndbRZAfFTj3ZIy7hacTXIrtYqadFriB4eoANzyRBRDYdafpzID/ErckdVSiF9hv3iihWQxCU06UGrpOqv2cSM0oh6LmZQpSQsfkGoaGChKD8vNZugLvGWWEo0SaJzSeqd83chIrNYlDMxkTfaN+e1PxP2+Y6ejYz5lIMw2Cfh2KMo5N/GlVeMQkUM0nhhAqmfkrpjdEEqpNoTVTgvs78l9ycdh0naZ71qp3OmUdVbSDdtE+clEbddAJ6qE+ougOPaAn9GzdW4/Wi/X6NVqxyp1t9APW+ycQ06CZ</latexit><latexit sha1_base64="VIfO/MMhDD6Ie3mWC6OCLZUTCso=">AAACHXicbVDLSsNAFJ3UV62vqEs3g0UQiiWRYl0WunElFawWmhgm0xsdOpmEmYlQQn7Ejb/ixoUiLtyIf+O0ZuHrwMDhnHu5c06Ycqa043xYlbn5hcWl6nJtZXVtfcPe3LpQSSYp9GnCEzkIiQLOBPQ10xwGqQQShxwuw3F36l/eglQsEed6koIfk2vBIkaJNlJgt/LiKndbRZAfFTj3ZIy7hacTXIrtYqadFriB4eoANzyRBRDYdafpzID/ErckdVSiF9hv3iihWQxCU06UGrpOqv2cSM0oh6LmZQpSQsfkGoaGChKD8vNZugLvGWWEo0SaJzSeqd83chIrNYlDMxkTfaN+e1PxP2+Y6ejYz5lIMw2Cfh2KMo5N/GlVeMQkUM0nhhAqmfkrpjdEEqpNoTVTgvs78l9ycdh0naZ71qp3OmUdVbSDdtE+clEbddAJ6qE+ougOPaAn9GzdW4/Wi/X6NVqxyp1t9APW+ycQ06CZ</latexit>

�
<latexit sha1_base64="KVAN8f7fxYAMqfMFMU13pSY77UU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgxWMF0xbaUDbbSbt0swm7E6GU/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvyqQw5HnfTmljc2t7p7xb2ds/ODyqHp+0TJprjgFPZao7ETMohcKABEnsZBpZEklsR+O7ud9+Qm1Eqh5pkmGYsKESseCMrBT0IiTWr9a8ureAu078gtSgQLNf/eoNUp4nqIhLZkzX9zIKp0yT4BJnlV5uMGN8zIbYtVSxBE04XRw7cy+sMnDjVNtS5C7U3xNTlhgzSSLbmTAamVVvLv7ndXOKb8OpUFlOqPhyUZxLl1J3/rk7EBo5yYkljGthb3X5iGnGyeZTsSH4qy+vk9ZV3ffq/sN1rdEo4ijDGZzDJfhwAw24hyYEwEHAM7zCm6OcF+fd+Vi2lpxi5hT+wPn8AcM8jqI=</latexit><latexit sha1_base64="KVAN8f7fxYAMqfMFMU13pSY77UU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgxWMF0xbaUDbbSbt0swm7E6GU/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvyqQw5HnfTmljc2t7p7xb2ds/ODyqHp+0TJprjgFPZao7ETMohcKABEnsZBpZEklsR+O7ud9+Qm1Eqh5pkmGYsKESseCMrBT0IiTWr9a8ureAu078gtSgQLNf/eoNUp4nqIhLZkzX9zIKp0yT4BJnlV5uMGN8zIbYtVSxBE04XRw7cy+sMnDjVNtS5C7U3xNTlhgzSSLbmTAamVVvLv7ndXOKb8OpUFlOqPhyUZxLl1J3/rk7EBo5yYkljGthb3X5iGnGyeZTsSH4qy+vk9ZV3ffq/sN1rdEo4ijDGZzDJfhwAw24hyYEwEHAM7zCm6OcF+fd+Vi2lpxi5hT+wPn8AcM8jqI=</latexit><latexit sha1_base64="KVAN8f7fxYAMqfMFMU13pSY77UU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgxWMF0xbaUDbbSbt0swm7E6GU/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvyqQw5HnfTmljc2t7p7xb2ds/ODyqHp+0TJprjgFPZao7ETMohcKABEnsZBpZEklsR+O7ud9+Qm1Eqh5pkmGYsKESseCMrBT0IiTWr9a8ureAu078gtSgQLNf/eoNUp4nqIhLZkzX9zIKp0yT4BJnlV5uMGN8zIbYtVSxBE04XRw7cy+sMnDjVNtS5C7U3xNTlhgzSSLbmTAamVVvLv7ndXOKb8OpUFlOqPhyUZxLl1J3/rk7EBo5yYkljGthb3X5iGnGyeZTsSH4qy+vk9ZV3ffq/sN1rdEo4ijDGZzDJfhwAw24hyYEwEHAM7zCm6OcF+fd+Vi2lpxi5hT+wPn8AcM8jqI=</latexit><latexit sha1_base64="KVAN8f7fxYAMqfMFMU13pSY77UU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgxWMF0xbaUDbbSbt0swm7E6GU/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvyqQw5HnfTmljc2t7p7xb2ds/ODyqHp+0TJprjgFPZao7ETMohcKABEnsZBpZEklsR+O7ud9+Qm1Eqh5pkmGYsKESseCMrBT0IiTWr9a8ureAu078gtSgQLNf/eoNUp4nqIhLZkzX9zIKp0yT4BJnlV5uMGN8zIbYtVSxBE04XRw7cy+sMnDjVNtS5C7U3xNTlhgzSSLbmTAamVVvLv7ndXOKb8OpUFlOqPhyUZxLl1J3/rk7EBo5yYkljGthb3X5iGnGyeZTsSH4qy+vk9ZV3ffq/sN1rdEo4ijDGZzDJfhwAw24hyYEwEHAM7zCm6OcF+fd+Vi2lpxi5hT+wPn8AcM8jqI=</latexit>

Decaimento 
12
6 C⇤ !12

6 C+ �
<latexit sha1_base64="wG+9w+uHGyFz82Dt89HYtPGwbcU=">AAACF3icbVDLSgMxFM34rPU16tJNsAiiUGaKqMtCNy4r2Ad0pkMmzbShSWZIMkIZ5i/c+CtuXCjiVnf+jWk7C209EDiccy8354QJo0o7zre1srq2vrFZ2ipv7+zu7dsHh20VpxKTFo5ZLLshUoRRQVqaaka6iSSIh4x0wnFj6nceiFQ0Fvd6khCfo6GgEcVIGymwq/3MreXBFcw8yWEj72fnOfR0DAu9kOGFN0Sco8CuOFVnBrhM3IJUQIFmYH95gxinnAiNGVKq5zqJ9jMkNcWM5GUvVSRBeIyGpGeoQJwoP5vlyuGpUQYwiqV5QsOZ+nsjQ1ypCQ/NJEd6pBa9qfif10t1dONnVCSpJgLPD0Upgyb3tCQ4oJJgzSaGICyp+SvEIyQR1qbKsinBXYy8TNq1qutU3bvLSr1e1FECx+AEnAEXXIM6uAVN0AIYPIJn8ArerCfrxXq3PuajK1axcwT+wPr8ASQWngY=</latexit><latexit sha1_base64="wG+9w+uHGyFz82Dt89HYtPGwbcU=">AAACF3icbVDLSgMxFM34rPU16tJNsAiiUGaKqMtCNy4r2Ad0pkMmzbShSWZIMkIZ5i/c+CtuXCjiVnf+jWk7C209EDiccy8354QJo0o7zre1srq2vrFZ2ipv7+zu7dsHh20VpxKTFo5ZLLshUoRRQVqaaka6iSSIh4x0wnFj6nceiFQ0Fvd6khCfo6GgEcVIGymwq/3MreXBFcw8yWEj72fnOfR0DAu9kOGFN0Sco8CuOFVnBrhM3IJUQIFmYH95gxinnAiNGVKq5zqJ9jMkNcWM5GUvVSRBeIyGpGeoQJwoP5vlyuGpUQYwiqV5QsOZ+nsjQ1ypCQ/NJEd6pBa9qfif10t1dONnVCSpJgLPD0Upgyb3tCQ4oJJgzSaGICyp+SvEIyQR1qbKsinBXYy8TNq1qutU3bvLSr1e1FECx+AEnAEXXIM6uAVN0AIYPIJn8ArerCfrxXq3PuajK1axcwT+wPr8ASQWngY=</latexit><latexit sha1_base64="wG+9w+uHGyFz82Dt89HYtPGwbcU=">AAACF3icbVDLSgMxFM34rPU16tJNsAiiUGaKqMtCNy4r2Ad0pkMmzbShSWZIMkIZ5i/c+CtuXCjiVnf+jWk7C209EDiccy8354QJo0o7zre1srq2vrFZ2ipv7+zu7dsHh20VpxKTFo5ZLLshUoRRQVqaaka6iSSIh4x0wnFj6nceiFQ0Fvd6khCfo6GgEcVIGymwq/3MreXBFcw8yWEj72fnOfR0DAu9kOGFN0Sco8CuOFVnBrhM3IJUQIFmYH95gxinnAiNGVKq5zqJ9jMkNcWM5GUvVSRBeIyGpGeoQJwoP5vlyuGpUQYwiqV5QsOZ+nsjQ1ypCQ/NJEd6pBa9qfif10t1dONnVCSpJgLPD0Upgyb3tCQ4oJJgzSaGICyp+SvEIyQR1qbKsinBXYy8TNq1qutU3bvLSr1e1FECx+AEnAEXXIM6uAVN0AIYPIJn8ArerCfrxXq3PuajK1axcwT+wPr8ASQWngY=</latexit><latexit sha1_base64="wG+9w+uHGyFz82Dt89HYtPGwbcU=">AAACF3icbVDLSgMxFM34rPU16tJNsAiiUGaKqMtCNy4r2Ad0pkMmzbShSWZIMkIZ5i/c+CtuXCjiVnf+jWk7C209EDiccy8354QJo0o7zre1srq2vrFZ2ipv7+zu7dsHh20VpxKTFo5ZLLshUoRRQVqaaka6iSSIh4x0wnFj6nceiFQ0Fvd6khCfo6GgEcVIGymwq/3MreXBFcw8yWEj72fnOfR0DAu9kOGFN0Sco8CuOFVnBrhM3IJUQIFmYH95gxinnAiNGVKq5zqJ9jMkNcWM5GUvVSRBeIyGpGeoQJwoP5vlyuGpUQYwiqV5QsOZ+nsjQ1ypCQ/NJEd6pBa9qfif10t1dONnVCSpJgLPD0Upgyb3tCQ4oJJgzSaGICyp+SvEIyQR1qbKsinBXYy8TNq1qutU3bvLSr1e1FECx+AEnAEXXIM6uAVN0AIYPIJn8ArerCfrxXq3PuajK1axcwT+wPr8ASQWngY=</latexit>

�
<latexit sha1_base64="HlT1Z9HyDZ0P8olfR+djINXxbPY=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUCyhN7JbDJmZmeZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KUsGN9f1vb219Y3Nru7RT3t3bPzisHB23jMo0ZU2qhNKdCA0TPGFNy61gnVQzlJFg7Wh8O/PbT0wbrpIHO0lZKHGY8JhTtE5q9YYoJfYrVb/mz0FWSVCQKhRo9CtfvYGimWSJpQKN6QZ+asMcteVUsGm5lxmWIh3jkHUdTVAyE+bza6fk3CkDEivtKrFkrv6eyFEaM5GR65RoR2bZm4n/ed3MxjdhzpM0syyhi0VxJohVZPY6GXDNqBUTR5Bq7m4ldIQaqXUBlV0IwfLLq6R1WQv8WnB/Va3XizhKcApncAEBXEMd7qABTaDwCM/wCm+e8l68d+9j0brmFTMn8Afe5w+GUY8T</latexit><latexit sha1_base64="HlT1Z9HyDZ0P8olfR+djINXxbPY=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUCyhN7JbDJmZmeZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KUsGN9f1vb219Y3Nru7RT3t3bPzisHB23jMo0ZU2qhNKdCA0TPGFNy61gnVQzlJFg7Wh8O/PbT0wbrpIHO0lZKHGY8JhTtE5q9YYoJfYrVb/mz0FWSVCQKhRo9CtfvYGimWSJpQKN6QZ+asMcteVUsGm5lxmWIh3jkHUdTVAyE+bza6fk3CkDEivtKrFkrv6eyFEaM5GR65RoR2bZm4n/ed3MxjdhzpM0syyhi0VxJohVZPY6GXDNqBUTR5Bq7m4ldIQaqXUBlV0IwfLLq6R1WQv8WnB/Va3XizhKcApncAEBXEMd7qABTaDwCM/wCm+e8l68d+9j0brmFTMn8Afe5w+GUY8T</latexit><latexit sha1_base64="HlT1Z9HyDZ0P8olfR+djINXxbPY=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUCyhN7JbDJmZmeZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KUsGN9f1vb219Y3Nru7RT3t3bPzisHB23jMo0ZU2qhNKdCA0TPGFNy61gnVQzlJFg7Wh8O/PbT0wbrpIHO0lZKHGY8JhTtE5q9YYoJfYrVb/mz0FWSVCQKhRo9CtfvYGimWSJpQKN6QZ+asMcteVUsGm5lxmWIh3jkHUdTVAyE+bza6fk3CkDEivtKrFkrv6eyFEaM5GR65RoR2bZm4n/ed3MxjdhzpM0syyhi0VxJohVZPY6GXDNqBUTR5Bq7m4ldIQaqXUBlV0IwfLLq6R1WQv8WnB/Va3XizhKcApncAEBXEMd7qABTaDwCM/wCm+e8l68d+9j0brmFTMn8Afe5w+GUY8T</latexit><latexit sha1_base64="HlT1Z9HyDZ0P8olfR+djINXxbPY=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUCyhN7JbDJmZmeZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KUsGN9f1vb219Y3Nru7RT3t3bPzisHB23jMo0ZU2qhNKdCA0TPGFNy61gnVQzlJFg7Wh8O/PbT0wbrpIHO0lZKHGY8JhTtE5q9YYoJfYrVb/mz0FWSVCQKhRo9CtfvYGimWSJpQKN6QZ+asMcteVUsGm5lxmWIh3jkHUdTVAyE+bza6fk3CkDEivtKrFkrv6eyFEaM5GR65RoR2bZm4n/ed3MxjdhzpM0syyhi0VxJohVZPY6GXDNqBUTR5Bq7m4ldIQaqXUBlV0IwfLLq6R1WQv8WnB/Va3XizhKcApncAEBXEMd7qABTaDwCM/wCm+e8l68d+9j0brmFTMn8Afe5w+GUY8T</latexit>

Contador Geiger:
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<latexit sha1_base64="YFTWeR+vLszpyyiXf8Qp44GsgTw=">AAACJHicbVDLSsNAFJ34rPVVdekmWIS6sCRFUBSh4MZlFfuAJpbJZNIOnUzCzI1QQj7Gjb/ixoUPXLjxW5w+KNp6YeDcc+7hzj1ezJkCy/oyFhaXlldWc2v59Y3Nre3Czm5DRYkktE4iHsmWhxXlTNA6MOC0FUuKQ4/Tpte/GurNByoVi8QdDGLqhrgrWMAIBk11ChdOIDFJ7Sx1uHb5OLu8dTgNoDQVKveV7HjaCd05knV7cNQpFK2yNSpzHtgTUESTqnUK744fkSSkAgjHSrVtKwY3xRIY4TTLO4miMSZ93KVtDQUOqXLT0ZGZeagZ3wwiqZ8Ac8T+dqQ4VGoQenoyxNBTs9qQ/E9rJxCcuSkTcQJUkPGiIOEmROYwMdNnkhLgAw0wkUz/1SQ9rOMAnWteh2DPnjwPGpWybZXtm5Ni9XwSRw7towNUQjY6RVV0jWqojgh6RM/oFb0ZT8aL8WF8jkcXjIlnD/0p4/sHfrGlRw==</latexit><latexit sha1_base64="YFTWeR+vLszpyyiXf8Qp44GsgTw=">AAACJHicbVDLSsNAFJ34rPVVdekmWIS6sCRFUBSh4MZlFfuAJpbJZNIOnUzCzI1QQj7Gjb/ixoUPXLjxW5w+KNp6YeDcc+7hzj1ezJkCy/oyFhaXlldWc2v59Y3Nre3Czm5DRYkktE4iHsmWhxXlTNA6MOC0FUuKQ4/Tpte/GurNByoVi8QdDGLqhrgrWMAIBk11ChdOIDFJ7Sx1uHb5OLu8dTgNoDQVKveV7HjaCd05knV7cNQpFK2yNSpzHtgTUESTqnUK744fkSSkAgjHSrVtKwY3xRIY4TTLO4miMSZ93KVtDQUOqXLT0ZGZeagZ3wwiqZ8Ac8T+dqQ4VGoQenoyxNBTs9qQ/E9rJxCcuSkTcQJUkPGiIOEmROYwMdNnkhLgAw0wkUz/1SQ9rOMAnWteh2DPnjwPGpWybZXtm5Ni9XwSRw7towNUQjY6RVV0jWqojgh6RM/oFb0ZT8aL8WF8jkcXjIlnD/0p4/sHfrGlRw==</latexit><latexit sha1_base64="YFTWeR+vLszpyyiXf8Qp44GsgTw=">AAACJHicbVDLSsNAFJ34rPVVdekmWIS6sCRFUBSh4MZlFfuAJpbJZNIOnUzCzI1QQj7Gjb/ixoUPXLjxW5w+KNp6YeDcc+7hzj1ezJkCy/oyFhaXlldWc2v59Y3Nre3Czm5DRYkktE4iHsmWhxXlTNA6MOC0FUuKQ4/Tpte/GurNByoVi8QdDGLqhrgrWMAIBk11ChdOIDFJ7Sx1uHb5OLu8dTgNoDQVKveV7HjaCd05knV7cNQpFK2yNSpzHtgTUESTqnUK744fkSSkAgjHSrVtKwY3xRIY4TTLO4miMSZ93KVtDQUOqXLT0ZGZeagZ3wwiqZ8Ac8T+dqQ4VGoQenoyxNBTs9qQ/E9rJxCcuSkTcQJUkPGiIOEmROYwMdNnkhLgAw0wkUz/1SQ9rOMAnWteh2DPnjwPGpWybZXtm5Ni9XwSRw7towNUQjY6RVV0jWqojgh6RM/oFb0ZT8aL8WF8jkcXjIlnD/0p4/sHfrGlRw==</latexit><latexit sha1_base64="YFTWeR+vLszpyyiXf8Qp44GsgTw=">AAACJHicbVDLSsNAFJ34rPVVdekmWIS6sCRFUBSh4MZlFfuAJpbJZNIOnUzCzI1QQj7Gjb/ixoUPXLjxW5w+KNp6YeDcc+7hzj1ezJkCy/oyFhaXlldWc2v59Y3Nre3Czm5DRYkktE4iHsmWhxXlTNA6MOC0FUuKQ4/Tpte/GurNByoVi8QdDGLqhrgrWMAIBk11ChdOIDFJ7Sx1uHb5OLu8dTgNoDQVKveV7HjaCd05knV7cNQpFK2yNSpzHtgTUESTqnUK744fkSSkAgjHSrVtKwY3xRIY4TTLO4miMSZ93KVtDQUOqXLT0ZGZeagZ3wwiqZ8Ac8T+dqQ4VGoQenoyxNBTs9qQ/E9rJxCcuSkTcQJUkPGiIOEmROYwMdNnkhLgAw0wkUz/1SQ9rOMAnWteh2DPnjwPGpWybZXtm5Ni9XwSRw7towNUQjY6RVV0jWqojgh6RM/oFb0ZT8aL8WF8jkcXjIlnD/0p4/sHfrGlRw==</latexit>

comprimento de onda�
<latexit sha1_base64="/FyonCCmqMS860zRdQiuJOMh+mc=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQiVFwV3LisYB/QhjKZTNqhk0mYuRFK6Ee4caGIW7/HnX/jtM1CWw8MHM45l7n3BKkUBl332yltbG5t75R3K3v7B4dH1eOTjkkyzXibJTLRvYAaLoXibRQoeS/VnMaB5N1gcjf3u09cG5GoR5ym3I/pSIlIMIpW6g6kjYZ0WK25dXcBsk68gtSgQGtY/RqECctirpBJakzfc1P0c6pRMMlnlUFmeErZhI5431JFY278fLHujFxYJSRRou1TSBbq74mcxsZM48AmY4pjs+rNxf+8fobRjZ8LlWbIFVt+FGWSYELmt5NQaM5QTi2hTAu7K2FjqilD21DFluCtnrxOOld1z617D9e15m1RRxnO4BwuwYMGNOEeWtAGBhN4hld4c1LnxXl3PpbRklPMnMIfOJ8/Ol2PdQ==</latexit><latexit sha1_base64="/FyonCCmqMS860zRdQiuJOMh+mc=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQiVFwV3LisYB/QhjKZTNqhk0mYuRFK6Ee4caGIW7/HnX/jtM1CWw8MHM45l7n3BKkUBl332yltbG5t75R3K3v7B4dH1eOTjkkyzXibJTLRvYAaLoXibRQoeS/VnMaB5N1gcjf3u09cG5GoR5ym3I/pSIlIMIpW6g6kjYZ0WK25dXcBsk68gtSgQGtY/RqECctirpBJakzfc1P0c6pRMMlnlUFmeErZhI5431JFY278fLHujFxYJSRRou1TSBbq74mcxsZM48AmY4pjs+rNxf+8fobRjZ8LlWbIFVt+FGWSYELmt5NQaM5QTi2hTAu7K2FjqilD21DFluCtnrxOOld1z617D9e15m1RRxnO4BwuwYMGNOEeWtAGBhN4hld4c1LnxXl3PpbRklPMnMIfOJ8/Ol2PdQ==</latexit><latexit sha1_base64="/FyonCCmqMS860zRdQiuJOMh+mc=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQiVFwV3LisYB/QhjKZTNqhk0mYuRFK6Ee4caGIW7/HnX/jtM1CWw8MHM45l7n3BKkUBl332yltbG5t75R3K3v7B4dH1eOTjkkyzXibJTLRvYAaLoXibRQoeS/VnMaB5N1gcjf3u09cG5GoR5ym3I/pSIlIMIpW6g6kjYZ0WK25dXcBsk68gtSgQGtY/RqECctirpBJakzfc1P0c6pRMMlnlUFmeErZhI5431JFY278fLHujFxYJSRRou1TSBbq74mcxsZM48AmY4pjs+rNxf+8fobRjZ8LlWbIFVt+FGWSYELmt5NQaM5QTi2hTAu7K2FjqilD21DFluCtnrxOOld1z617D9e15m1RRxnO4BwuwYMGNOEeWtAGBhN4hld4c1LnxXl3PpbRklPMnMIfOJ8/Ol2PdQ==</latexit><latexit sha1_base64="/FyonCCmqMS860zRdQiuJOMh+mc=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQiVFwV3LisYB/QhjKZTNqhk0mYuRFK6Ee4caGIW7/HnX/jtM1CWw8MHM45l7n3BKkUBl332yltbG5t75R3K3v7B4dH1eOTjkkyzXibJTLRvYAaLoXibRQoeS/VnMaB5N1gcjf3u09cG5GoR5ym3I/pSIlIMIpW6g6kjYZ0WK25dXcBsk68gtSgQGtY/RqECctirpBJakzfc1P0c6pRMMlnlUFmeErZhI5431JFY278fLHujFxYJSRRou1TSBbq74mcxsZM48AmY4pjs+rNxf+8fobRjZ8LlWbIFVt+FGWSYELmt5NQaM5QTi2hTAu7K2FjqilD21DFluCtnrxOOld1z617D9e15m1RRxnO4BwuwYMGNOEeWtAGBhN4hld4c1LnxXl3PpbRklPMnMIfOJ8/Ol2PdQ==</latexit>

R = 1, 0974⇥ 107m�1
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n=1,2,3,..



QUANTIZAÇÃO A LA BOHR III E SERIE DE BALMER
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◆

<latexit sha1_base64="YFTWeR+vLszpyyiXf8Qp44GsgTw=">AAACJHicbVDLSsNAFJ34rPVVdekmWIS6sCRFUBSh4MZlFfuAJpbJZNIOnUzCzI1QQj7Gjb/ixoUPXLjxW5w+KNp6YeDcc+7hzj1ezJkCy/oyFhaXlldWc2v59Y3Nre3Czm5DRYkktE4iHsmWhxXlTNA6MOC0FUuKQ4/Tpte/GurNByoVi8QdDGLqhrgrWMAIBk11ChdOIDFJ7Sx1uHb5OLu8dTgNoDQVKveV7HjaCd05knV7cNQpFK2yNSpzHtgTUESTqnUK744fkSSkAgjHSrVtKwY3xRIY4TTLO4miMSZ93KVtDQUOqXLT0ZGZeagZ3wwiqZ8Ac8T+dqQ4VGoQenoyxNBTs9qQ/E9rJxCcuSkTcQJUkPGiIOEmROYwMdNnkhLgAw0wkUz/1SQ9rOMAnWteh2DPnjwPGpWybZXtm5Ni9XwSRw7towNUQjY6RVV0jWqojgh6RM/oFb0ZT8aL8WF8jkcXjIlnD/0p4/sHfrGlRw==</latexit><latexit sha1_base64="YFTWeR+vLszpyyiXf8Qp44GsgTw=">AAACJHicbVDLSsNAFJ34rPVVdekmWIS6sCRFUBSh4MZlFfuAJpbJZNIOnUzCzI1QQj7Gjb/ixoUPXLjxW5w+KNp6YeDcc+7hzj1ezJkCy/oyFhaXlldWc2v59Y3Nre3Czm5DRYkktE4iHsmWhxXlTNA6MOC0FUuKQ4/Tpte/GurNByoVi8QdDGLqhrgrWMAIBk11ChdOIDFJ7Sx1uHb5OLu8dTgNoDQVKveV7HjaCd05knV7cNQpFK2yNSpzHtgTUESTqnUK744fkSSkAgjHSrVtKwY3xRIY4TTLO4miMSZ93KVtDQUOqXLT0ZGZeagZ3wwiqZ8Ac8T+dqQ4VGoQenoyxNBTs9qQ/E9rJxCcuSkTcQJUkPGiIOEmROYwMdNnkhLgAw0wkUz/1SQ9rOMAnWteh2DPnjwPGpWybZXtm5Ni9XwSRw7towNUQjY6RVV0jWqojgh6RM/oFb0ZT8aL8WF8jkcXjIlnD/0p4/sHfrGlRw==</latexit><latexit sha1_base64="YFTWeR+vLszpyyiXf8Qp44GsgTw=">AAACJHicbVDLSsNAFJ34rPVVdekmWIS6sCRFUBSh4MZlFfuAJpbJZNIOnUzCzI1QQj7Gjb/ixoUPXLjxW5w+KNp6YeDcc+7hzj1ezJkCy/oyFhaXlldWc2v59Y3Nre3Czm5DRYkktE4iHsmWhxXlTNA6MOC0FUuKQ4/Tpte/GurNByoVi8QdDGLqhrgrWMAIBk11ChdOIDFJ7Sx1uHb5OLu8dTgNoDQVKveV7HjaCd05knV7cNQpFK2yNSpzHtgTUESTqnUK744fkSSkAgjHSrVtKwY3xRIY4TTLO4miMSZ93KVtDQUOqXLT0ZGZeagZ3wwiqZ8Ac8T+dqQ4VGoQenoyxNBTs9qQ/E9rJxCcuSkTcQJUkPGiIOEmROYwMdNnkhLgAw0wkUz/1SQ9rOMAnWteh2DPnjwPGpWybZXtm5Ni9XwSRw7towNUQjY6RVV0jWqojgh6RM/oFb0ZT8aL8WF8jkcXjIlnD/0p4/sHfrGlRw==</latexit><latexit sha1_base64="YFTWeR+vLszpyyiXf8Qp44GsgTw=">AAACJHicbVDLSsNAFJ34rPVVdekmWIS6sCRFUBSh4MZlFfuAJpbJZNIOnUzCzI1QQj7Gjb/ixoUPXLjxW5w+KNp6YeDcc+7hzj1ezJkCy/oyFhaXlldWc2v59Y3Nre3Czm5DRYkktE4iHsmWhxXlTNA6MOC0FUuKQ4/Tpte/GurNByoVi8QdDGLqhrgrWMAIBk11ChdOIDFJ7Sx1uHb5OLu8dTgNoDQVKveV7HjaCd05knV7cNQpFK2yNSpzHtgTUESTqnUK744fkSSkAgjHSrVtKwY3xRIY4TTLO4miMSZ93KVtDQUOqXLT0ZGZeagZ3wwiqZ8Ac8T+dqQ4VGoQenoyxNBTs9qQ/E9rJxCcuSkTcQJUkPGiIOEmROYwMdNnkhLgAw0wkUz/1SQ9rOMAnWteh2DPnjwPGpWybZXtm5Ni9XwSRw7towNUQjY6RVV0jWqojgh6RM/oFb0ZT8aL8WF8jkcXjIlnD/0p4/sHfrGlRw==</latexit>

Podemos transformar

(hc)

�
= (hc)R

✓
1

22
� 1

n2

◆

<latexit sha1_base64="acHRnOHO34gtwqasq2i9tjwCw1o="></latexit><latexit sha1_base64="acHRnOHO34gtwqasq2i9tjwCw1o="></latexit><latexit sha1_base64="acHRnOHO34gtwqasq2i9tjwCw1o="></latexit><latexit sha1_base64="acHRnOHO34gtwqasq2i9tjwCw1o="></latexit>

| {z }
<latexit sha1_base64="hmsPSOEnAtRLejkxlTKThK2sAnU=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCLotuXFawD2hDmUxu2qGTSZyHUELXbvwVNy4UcesXuPNvnLZZaOuBezmccy8z94QZZ0p73reztLyyurZe2ihvbm3v7Lp7+02VGkmhQVOeynZIFHAmoKGZ5tDOJJAk5NAKh9cTv/UAUrFU3OlRBkFC+oLFjBJtpZ571DUiAhlKQiHv3hsSzbVxz614VW8KvEj8glRQgXrP/epGKTUJCE05Uarje5kOciI1oxzG5a5RkBE6JH3oWCpIAirIp6eM8YlVIhyn0pbQeKr+3shJotQoCe1kQvRAzXsT8T+vY3R8GeRMZEaDoLOHYsOxTvEkFxwxCVTzkSWESmb/iumA2Fi0Ta9sQ/DnT14kzbOq71X92/NK7aqIo4QO0TE6RT66QDV0g+qogSh6RM/oFb05T86L8+58zEaXnGLnAP2B8/kDqsGbgA==</latexit><latexit sha1_base64="hmsPSOEnAtRLejkxlTKThK2sAnU=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCLotuXFawD2hDmUxu2qGTSZyHUELXbvwVNy4UcesXuPNvnLZZaOuBezmccy8z94QZZ0p73reztLyyurZe2ihvbm3v7Lp7+02VGkmhQVOeynZIFHAmoKGZ5tDOJJAk5NAKh9cTv/UAUrFU3OlRBkFC+oLFjBJtpZ571DUiAhlKQiHv3hsSzbVxz614VW8KvEj8glRQgXrP/epGKTUJCE05Uarje5kOciI1oxzG5a5RkBE6JH3oWCpIAirIp6eM8YlVIhyn0pbQeKr+3shJotQoCe1kQvRAzXsT8T+vY3R8GeRMZEaDoLOHYsOxTvEkFxwxCVTzkSWESmb/iumA2Fi0Ta9sQ/DnT14kzbOq71X92/NK7aqIo4QO0TE6RT66QDV0g+qogSh6RM/oFb05T86L8+58zEaXnGLnAP2B8/kDqsGbgA==</latexit><latexit sha1_base64="hmsPSOEnAtRLejkxlTKThK2sAnU=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCLotuXFawD2hDmUxu2qGTSZyHUELXbvwVNy4UcesXuPNvnLZZaOuBezmccy8z94QZZ0p73reztLyyurZe2ihvbm3v7Lp7+02VGkmhQVOeynZIFHAmoKGZ5tDOJJAk5NAKh9cTv/UAUrFU3OlRBkFC+oLFjBJtpZ571DUiAhlKQiHv3hsSzbVxz614VW8KvEj8glRQgXrP/epGKTUJCE05Uarje5kOciI1oxzG5a5RkBE6JH3oWCpIAirIp6eM8YlVIhyn0pbQeKr+3shJotQoCe1kQvRAzXsT8T+vY3R8GeRMZEaDoLOHYsOxTvEkFxwxCVTzkSWESmb/iumA2Fi0Ta9sQ/DnT14kzbOq71X92/NK7aqIo4QO0TE6RT66QDV0g+qogSh6RM/oFb05T86L8+58zEaXnGLnAP2B8/kDqsGbgA==</latexit><latexit sha1_base64="hmsPSOEnAtRLejkxlTKThK2sAnU=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKCLotuXFawD2hDmUxu2qGTSZyHUELXbvwVNy4UcesXuPNvnLZZaOuBezmccy8z94QZZ0p73reztLyyurZe2ihvbm3v7Lp7+02VGkmhQVOeynZIFHAmoKGZ5tDOJJAk5NAKh9cTv/UAUrFU3OlRBkFC+oLFjBJtpZ571DUiAhlKQiHv3hsSzbVxz614VW8KvEj8glRQgXrP/epGKTUJCE05Uarje5kOciI1oxzG5a5RkBE6JH3oWCpIAirIp6eM8YlVIhyn0pbQeKr+3shJotQoCe1kQvRAzXsT8T+vY3R8GeRMZEaDoLOHYsOxTvEkFxwxCVTzkSWESmb/iumA2Fi0Ta9sQ/DnT14kzbOq71X92/NK7aqIo4QO0TE6RT66QDV0g+qogSh6RM/oFb05T86L8+58zEaXnGLnAP2B8/kDqsGbgA==</latexit>

energia de um foton

Diferença da energia de um elétron
z }| {

<latexit sha1_base64="aOPuE35Q2IAfJbdnK6GDRVJVrNI=">AAACHXicjVDLSsNAFJ3UV62vqEs3g0VwVRIp6LLoxmUF+4AmlMnkph06mcSZiVBCf8SNv+LGhSIu3Ih/47TNQlsXHriXwzn3MnNPkHKmtON8WaWV1bX1jfJmZWt7Z3fP3j9oqySTFFo04YnsBkQBZwJammkO3VQCiQMOnWB0NfU79yAVS8StHqfgx2QgWMQo0Ubq23UvMXYgCYXcu8tI+I826dtVp+bMgJeJW5AqKtDs2x9emNAsBqEpJ0r1XCfVfk6kZpTDpOJlClJCR2QAPUMFiUH5+ey6CT4xSoijRJoSGs/Unxs5iZUax4GZjIkeqkVvKv7l9TIdXfg5E2mmQdD5Q1HGsU7wNCocMglU87EhhEpm/orpkJiotAm0YkJwF09eJu2zmuvU3Jt6tXFZxFFGR+gYnSIXnaMGukZN1EIUPaAn9IJerUfr2Xqz3uejJavYOUS/YH1+A20fo/g=</latexit><latexit sha1_base64="aOPuE35Q2IAfJbdnK6GDRVJVrNI=">AAACHXicjVDLSsNAFJ3UV62vqEs3g0VwVRIp6LLoxmUF+4AmlMnkph06mcSZiVBCf8SNv+LGhSIu3Ih/47TNQlsXHriXwzn3MnNPkHKmtON8WaWV1bX1jfJmZWt7Z3fP3j9oqySTFFo04YnsBkQBZwJammkO3VQCiQMOnWB0NfU79yAVS8StHqfgx2QgWMQo0Ubq23UvMXYgCYXcu8tI+I826dtVp+bMgJeJW5AqKtDs2x9emNAsBqEpJ0r1XCfVfk6kZpTDpOJlClJCR2QAPUMFiUH5+ey6CT4xSoijRJoSGs/Unxs5iZUax4GZjIkeqkVvKv7l9TIdXfg5E2mmQdD5Q1HGsU7wNCocMglU87EhhEpm/orpkJiotAm0YkJwF09eJu2zmuvU3Jt6tXFZxFFGR+gYnSIXnaMGukZN1EIUPaAn9IJerUfr2Xqz3uejJavYOUS/YH1+A20fo/g=</latexit><latexit sha1_base64="aOPuE35Q2IAfJbdnK6GDRVJVrNI=">AAACHXicjVDLSsNAFJ3UV62vqEs3g0VwVRIp6LLoxmUF+4AmlMnkph06mcSZiVBCf8SNv+LGhSIu3Ih/47TNQlsXHriXwzn3MnNPkHKmtON8WaWV1bX1jfJmZWt7Z3fP3j9oqySTFFo04YnsBkQBZwJammkO3VQCiQMOnWB0NfU79yAVS8StHqfgx2QgWMQo0Ubq23UvMXYgCYXcu8tI+I826dtVp+bMgJeJW5AqKtDs2x9emNAsBqEpJ0r1XCfVfk6kZpTDpOJlClJCR2QAPUMFiUH5+ey6CT4xSoijRJoSGs/Unxs5iZUax4GZjIkeqkVvKv7l9TIdXfg5E2mmQdD5Q1HGsU7wNCocMglU87EhhEpm/orpkJiotAm0YkJwF09eJu2zmuvU3Jt6tXFZxFFGR+gYnSIXnaMGukZN1EIUPaAn9IJerUfr2Xqz3uejJavYOUS/YH1+A20fo/g=</latexit><latexit sha1_base64="aOPuE35Q2IAfJbdnK6GDRVJVrNI=">AAACHXicjVDLSsNAFJ3UV62vqEs3g0VwVRIp6LLoxmUF+4AmlMnkph06mcSZiVBCf8SNv+LGhSIu3Ih/47TNQlsXHriXwzn3MnNPkHKmtON8WaWV1bX1jfJmZWt7Z3fP3j9oqySTFFo04YnsBkQBZwJammkO3VQCiQMOnWB0NfU79yAVS8StHqfgx2QgWMQo0Ubq23UvMXYgCYXcu8tI+I826dtVp+bMgJeJW5AqKtDs2x9emNAsBqEpJ0r1XCfVfk6kZpTDpOJlClJCR2QAPUMFiUH5+ey6CT4xSoijRJoSGs/Unxs5iZUax4GZjIkeqkVvKv7l9TIdXfg5E2mmQdD5Q1HGsU7wNCocMglU87EhhEpm/orpkJiotAm0YkJwF09eJu2zmuvU3Jt6tXFZxFFGR+gYnSIXnaMGukZN1EIUPaAn9IJerUfr2Xqz3uejJavYOUS/YH1+A20fo/g=</latexit>



TRANSIÇÕES PARA OUTROS ELEMENTOS

Dado o electron mais externo

Qual é o  � ?
<latexit sha1_base64="CFnnwTTrCTJjqIXPX3lbuLApDfA=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBbBhZREBN1ZcOOygn1AE8pkMmmHziRhZiKEUH/FjQtF3Poh7vwbp20W2npg4HDOudw7J0g5U9pxvq3K2vrG5lZ1u7azu7d/YB8edVWSSUI7JOGJ7AdYUc5i2tFMc9pPJcUi4LQXTG5nfu+RSsWS+EHnKfUFHsUsYgRrIw3tusdNOMTIO0eFJwVCN9Oh3XCazhxolbglaUCJ9tD+8sKEZILGmnCs1MB1Uu0XWGpGOJ3WvEzRFJMJHtGBoTEWVPnF/PgpOjVKiKJEmhdrNFd/TxRYKJWLwCQF1mO17M3E/7xBpqNrv2Bxmmkak8WiKONIJ2jWBAqZpETz3BBMJDO3IjLGEhNt+qqZEtzlL6+S7kXTdZru/WWj1SrrqMIxnMAZuHAFLbiDNnSAQA7P8Apv1pP1Yr1bH4toxSpn6vAH1ucP6COTng==</latexit><latexit sha1_base64="CFnnwTTrCTJjqIXPX3lbuLApDfA=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBbBhZREBN1ZcOOygn1AE8pkMmmHziRhZiKEUH/FjQtF3Poh7vwbp20W2npg4HDOudw7J0g5U9pxvq3K2vrG5lZ1u7azu7d/YB8edVWSSUI7JOGJ7AdYUc5i2tFMc9pPJcUi4LQXTG5nfu+RSsWS+EHnKfUFHsUsYgRrIw3tusdNOMTIO0eFJwVCN9Oh3XCazhxolbglaUCJ9tD+8sKEZILGmnCs1MB1Uu0XWGpGOJ3WvEzRFJMJHtGBoTEWVPnF/PgpOjVKiKJEmhdrNFd/TxRYKJWLwCQF1mO17M3E/7xBpqNrv2Bxmmkak8WiKONIJ2jWBAqZpETz3BBMJDO3IjLGEhNt+qqZEtzlL6+S7kXTdZru/WWj1SrrqMIxnMAZuHAFLbiDNnSAQA7P8Apv1pP1Yr1bH4toxSpn6vAH1ucP6COTng==</latexit><latexit sha1_base64="CFnnwTTrCTJjqIXPX3lbuLApDfA=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBbBhZREBN1ZcOOygn1AE8pkMmmHziRhZiKEUH/FjQtF3Poh7vwbp20W2npg4HDOudw7J0g5U9pxvq3K2vrG5lZ1u7azu7d/YB8edVWSSUI7JOGJ7AdYUc5i2tFMc9pPJcUi4LQXTG5nfu+RSsWS+EHnKfUFHsUsYgRrIw3tusdNOMTIO0eFJwVCN9Oh3XCazhxolbglaUCJ9tD+8sKEZILGmnCs1MB1Uu0XWGpGOJ3WvEzRFJMJHtGBoTEWVPnF/PgpOjVKiKJEmhdrNFd/TxRYKJWLwCQF1mO17M3E/7xBpqNrv2Bxmmkak8WiKONIJ2jWBAqZpETz3BBMJDO3IjLGEhNt+qqZEtzlL6+S7kXTdZru/WWj1SrrqMIxnMAZuHAFLbiDNnSAQA7P8Apv1pP1Yr1bH4toxSpn6vAH1ucP6COTng==</latexit><latexit sha1_base64="CFnnwTTrCTJjqIXPX3lbuLApDfA=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBbBhZREBN1ZcOOygn1AE8pkMmmHziRhZiKEUH/FjQtF3Poh7vwbp20W2npg4HDOudw7J0g5U9pxvq3K2vrG5lZ1u7azu7d/YB8edVWSSUI7JOGJ7AdYUc5i2tFMc9pPJcUi4LQXTG5nfu+RSsWS+EHnKfUFHsUsYgRrIw3tusdNOMTIO0eFJwVCN9Oh3XCazhxolbglaUCJ9tD+8sKEZILGmnCs1MB1Uu0XWGpGOJ3WvEzRFJMJHtGBoTEWVPnF/PgpOjVKiKJEmhdrNFd/TxRYKJWLwCQF1mO17M3E/7xBpqNrv2Bxmmkak8WiKONIJ2jWBAqZpETz3BBMJDO3IjLGEhNt+qqZEtzlL6+S7kXTdZru/WWj1SrrqMIxnMAZuHAFLbiDNnSAQA7P8Apv1pP1Yr1bH4toxSpn6vAH1ucP6COTng==</latexit>

da transição deste elétron para o estado fundamental.
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