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FÍSICA NUCLEAR

Física Nuclear: descrição do comportamento do núcleo atômico.

Núcleo: protons e neutrons

Número atomico Z: número de protons

Número 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

11
6 C 12

6 C 13
6 C 14

6 C 15
6 C 16

6 C
<latexit sha1_base64="r+h3Z/NqRvThqPsabHFKpx1Fnjc=">AAACWHicbZHNS8MwGMbTurkPv+o8egkOwYOMdptTPA128TjBfcBaS5pmW1j6YZIKo+yfFDzov+LFbOthrr4QePg978ubPPFiRoU0zS9NPygUD0vlSvXo+OT0zDivDUWUcEwGOGIRH3tIEEZDMpBUMjKOOUGBx8jIW/TW/uidcEGj8EUuY+IEaBbSKcVIKuQa0WtqWSu3k9o8gL2V/ZYgX6FmHrXyqJ1Hd3nU2UG3rlE3G+amYF5YmaiDrPqu8WH7EU4CEkrMkBATy4ylkyIuKWZkVbUTQWKEF2hGJkqGKCDCSTfBrOC1Ij6cRlydUMIN3Z1IUSDEMvBUZ4DkXOx7a/ifN0nk9MFJaRgnkoR4u2iaMCgjuE4Z+pQTLNlSCYQ5VXeFeI44wlL9RVWFYO0/OS+GzYbVajSf2/XuYxZHGVyCK3ADLHAPuuAJ9MEAYPAJfrSCVtS+daCX9Mq2VdeymQvwp/TaL1jEsw8=</latexit>



FÍSICA NUCLEAR E RADIOATIVIDADE: 

r ⇠ (1.2⇥ 10�15m)(A1/3)
<latexit sha1_base64="25SiKBSUbNDfjCofCHICttQXpbM=">AAACFHicbVDLSgMxFM3UV62vUZdugkVoEeukVRRXFTcuK9gHdNqSSdM2NJkZkoxQhvkIN/6KGxeKuHXhzr8xfSy09cCFwzn3cu89XsiZ0o7zbaWWlldW19LrmY3Nre0de3evpoJIElolAQ9kw8OKcubTqmaa00YoKRYep3VveDP26w9UKhb493oU0pbAfZ/1GMHaSB37WLqKCZhDhSJ0NRNUQeS04xN0nsSuFFAk+dx1O0anpSTfsbNOwZkALhI0I1kwQ6Vjf7ndgESC+ppwrFQTOaFuxVhqRjhNMm6kaIjJEPdp01Afm/WtePJUAo+M0oW9QJryNZyovydiLJQaCc90CqwHat4bi/95zUj3Llsx88NIU59MF/UiDnUAxwnBLpOUaD4yBBPJzK2QDLDERJscMyYENP/yIqkVC6hUKN6dZctXszjS4AAcghxA4AKUwS2ogCog4BE8g1fwZj1ZL9a79TFtTVmzmX3wB9bnDxwYm7E=</latexit>

Raios dos núcleos

Densidade

⇢nucleo
⇢atomo

=
mnucleo/Vnucleo

matomo/Vatomo
⇠ 1015

<latexit sha1_base64="YwLFYiXF4J+IuPNGicuFnLHzP7w="></latexit>



NÚCLEO

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 átomo 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 atômica



MASSA ATOMICA

Definição: 1u =
12
6 C

12
<latexit sha1_base64="SeXuKF3i0MVa8DhiJbqCrtwpVDY=">AAACDHicbVDLSsNAFJ34rPUVdelmMAiuSlJFRRAK3bisYB/QxDKZTtqhM0mYmQgl5APc+CtuXCji1g9w5984SbPQ1gMXzpxzL3Pv8WNGpbLtb2NpeWV1bb2yUd3c2t7ZNff2OzJKBCZtHLFI9HwkCaMhaSuqGOnFgiDuM9L1J83c7z4QIWkU3qlpTDyORiENKEZKSwPTclJXcJhk8NoNBMLpferUs8F5oTazrHiZll2zC8BF4pTEAiVaA/PLHUY44SRUmCEp+44dKy9FQlHMSFZ1E0lihCdoRPqahogT6aXFMRk81soQBpHQFSpYqL8nUsSlnHJfd3KkxnLey8X/vH6igksvpWGcKBLi2UdBwqCKYJ4MHFJBsGJTTRAWVO8K8RjpTJTOr5pHNX/yIunUa85prX57ZjWuyjgq4BAcgRPggAvQADegBdoAg0fwDF7Bm/FkvBjvxsesdckoZw7AHxifP2Lbmoo=</latexit>

1u =
12
6 C

12
= 1u

✓
1.67⇥ 10�17kg

1.0072u

◆
= 1.660⇥ 10�27kg

<latexit sha1_base64="3ifEHLv67JYrGTzKBXgrUUVNScg="></latexit>

1u == 1.49⇥ 10�10J

✓
1.602⇥ 10�19

1.602⇥ 10�19

◆
= 931.5MeV

<latexit sha1_base64="EPPP+LnaqrUhX3g/+5i5yWdW9pE="></latexit>

E0 = mc2
<latexit sha1_base64="+hmvqTI9bqNBUT+jRcn1u981WLU=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9mtBUUQCiJ4rGA/pF1LNs22oUl2SbJCWforvHhQxKs/x5v/xrTdg7Y+GHi8N8PMvCDmTBvX/XZyK6tr6xv5zcLW9s7uXnH/oKmjRBHaIBGPVDvAmnImacMww2k7VhSLgNNWMLqe+q0nqjSL5L0Zx9QXeCBZyAg2Vnq46bnoSpDHSq9YcsvuDGiZeBkpQYZ6r/jV7UckEVQawrHWHc+NjZ9iZRjhdFLoJprGmIzwgHYslVhQ7aezgyfoxCp9FEbKljRopv6eSLHQeiwC2ymwGepFbyr+53USE174KZNxYqgk80VhwpGJ0PR71GeKEsPHlmCimL0VkSFWmBibUcGG4C2+vEyalbJ3Vq7cVUu1yyyOPBzBMZyCB+dQg1uoQwMICHiGV3hzlPPivDsf89ack80cwh84nz9Eho9h</latexit>



Dado  a massa molar como calcular o numero de atomos?

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>

:4,002603 u 

Natomos =
mAtomo ⇥NA

massamolar
<latexit sha1_base64="5mb7lRD0gU4/AGA4BQvtYQUhnok="></latexit>

Para 10g de Helio,

Natomos =
mAtomo ⇥NA

massamolar
=

10 g 6.022⇥ 1022

4.00263
= 15, 0⇥ 1022

<latexit sha1_base64="FFj42zHh1PVx+Kf563wrYHFNh90="></latexit>



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 

Estável !!!



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:



Curie e Joliot



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>

RADIOATIVIDADE

Q = MP c
2 � (MD +m↵)c

2
<latexit sha1_base64="WqemOI/jQk3jOqL/j/J1OjpfLNk=">AAACBXicbVDLSsNAFJ3UV62vqEtdBItQEUtSBUUQCrpwU2jBPqCNYTKdtENnJmFmIpTQjRt/xY0LRdz6D+78G6dtFtp64MLhnHu59x4/okQq2/42MguLS8sr2dXc2vrG5pa5vdOQYSwQrqOQhqLlQ4kp4biuiKK4FQkMmU9x0x9cj/3mAxaShPxODSPsMtjjJCAIKi155n7tquJV0X3ppFDxbo6Zl3QgjfpwdKQ1z8zbRXsCa544KcmDFFXP/Op0QxQzzBWiUMq2Y0fKTaBQBFE8ynViiSOIBrCH25pyyLB0k8kXI+tQK10rCIUurqyJ+nsigUzKIfN1J4OqL2e9sfif145VcOEmhEexwhxNFwUxtVRojSOxukRgpOhQE4gE0bdaqA8FREoHl9MhOLMvz5NGqeicFku1s3z5Mo0jC/bAASgAB5yDMrgFVVAHCDyCZ/AK3own48V4Nz6mrRkjndkFf2B8/gDyPpbu</latexit>

Testar se Q > 0 ouQ < 0
<latexit sha1_base64="FO5gwPFrqjDqirBDthjSONRVR78=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXJWkCoqIFNy4bME+oAllMpm0QyeZOA+hxC78FTcuFHHrb7jzb5y2WWjrgQuHc+7l3nuClFGpHOfbKiwtr6yuFddLG5tb2zv27l5Lci0waWLOuOgESBJGE9JUVDHSSQVBccBIOxjeTPz2AxGS8uROjVLix6if0IhipIzUsw8a1w707jUKYeaJGHI9ho0rp2eXnYozBVwkbk7KIEe9Z395Icc6JonCDEnZdZ1U+RkSimJGxiVPS5IiPER90jU0QTGRfja9fwyPjRLCiAtTiYJT9fdEhmIpR3FgOmOkBnLem4j/eV2togs/o0mqFUnwbFGkGVQcTsKAIRUEKzYyBGFBza0QD5BAWJnISiYEd/7lRdKqVtzTSrVxVq5d5nEUwSE4AifABeegBm5BHTQBBo/gGbyCN+vJerHerY9Za8HKZ/bBH1ifP77VlJ0=</latexit>



Exemplo:

238.0508 u, 234.0436 u 4.0026 u

Este decaimento é possível?

Q = 238.0508u� (234.0436u + 4.0026u) = 0.0046u > 0
<latexit sha1_base64="hVPAZey4U3aurJ6uUDOSxD6gEqE="></latexit>



Decaimento �
<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>

Existem dois decaimentos beta: �� and�+
<latexit sha1_base64="OM8QiN2BfsSH2m1+XxQ2koNqkZU=">AAACBnicbZBLS8NAFIUnrY9aX/GxE2GwCIJakrpQXBXcuKxgH9DEMplM2qGTSZiZCCV05ca/4saFIu7EpRs37vw3TpsutPXAwMe593LnHi9mVCrL+jZy+bn5hcXCUnF5ZXVt3dzYbMgoEZjUccQi0fKQJIxyUldUMdKKBUGhx0jT61+M6s1bIiSN+LUaxMQNUZfTgGKktNUxdx2PKHRz7BzB1BEhRNwfas7cw45ZssrWWHAW7AmUqttv+fjzI6l1zC/Hj3ASEq4wQ1K2bStWboqEopiRYdFJJIkR7qMuaWvkKCTSTcdnDOG+dnwYREI/ruDY/T2RolDKQejpzhCpnpyujcz/au1EBWduSnmcKMJxtihIGFQRHGUCfSoIVmygAWFB9V8h7iGBsNLJFXUI9vTJs9ColO2TcuXKLlXPQaYC2AF74ADY4BRUwSWogTrA4A48gCfwbNwbj8aL8Zq15ozJzBb4I+P9B/Y3my8=</latexit>

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="JN1/VlGrLrvuxG1edOVBxnZyXlU=">AAAB7nicbZC7SgNBFIbPJl5ivMVLZ7MYBBvDbiwUq4CNZQRzgWQNs5OTZMjs7DAzK4QlD2FjoYitT2FtY2Pn2zhJLDTxh4GP/z+HOeeEkjNtPO/LyWSXlldWc2v59Y3Nre3Czm5dx4miWKMxj1UzJBo5E1gzzHBsSoUkCjk2wuHlJG/codIsFjdmJDGISF+wHqPEWKvRDtGQ25NOoeiVvKncRfB/oFjZf8vKj/ek2il8trsxTSIUhnKidcv3pAlSogyjHMf5dqJREjokfWxZFCRCHaTTccfukXW6bi9W9gnjTt3fHSmJtB5Foa2MiBno+Wxi/pe1EtM7D1ImZGJQ0NlHvYS7JnYnu7tdppAaPrJAqGJ2VpcOiCLU2Avl7RH8+ZUXoV4u+ael8rVfrFzATDk4gEM4Bh/OoAJXUIUaUBjCPTzCkyOdB+fZeZmVZpyfnj34I+f1G6ohkss=</latexit>



�+ : 8
5B !7

4 Be⇤ + ⌫e + e+
<latexit sha1_base64="npQGrgcZXrMBoPPJy0EUTPlxs/E="></latexit>

Decaimento �
<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>



Sequência de decaimentos radiativos.



Decaimento �
<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>



Tempo de vida e taxa de decaimento

�N = ��N�t
<latexit sha1_base64="foa6Gt6BBOeGD/0rT7b0VctxkAA=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBbBjSWpgiIIBV24kgr2AU0ok8mkHTp5MHMjlNCNG3/FjQtF3PoP7vwbp20W2npg4HDOPdy5x0sEV2BZ30ZhYXFpeaW4Wlpb39jcMrd3mipOJWUNGotYtj2imOARawAHwdqJZCT0BGt5g6ux33pgUvE4uodhwtyQ9CIecEpAS11z37lmAgi+vTx2hI75muJcg65ZtirWBHie2Dkpoxz1rvnl+DFNQxYBFUSpjm0l4GZEAqeCjUpOqlhC6ID0WEfTiIRMudnkihE+1IqPg1jqFwGeqL8TGQmVGoaengwJ9NWsNxb/8zopBOduxqMkBRbR6aIgFRhiPK4E+1wyCmKoCaGS679i2ieSUNDFlXQJ9uzJ86RZrdgnlerdabl2kddRRHvoAB0hG52hGrpBddRAFD2iZ/SK3own48V4Nz6mowUjz+yiPzA+fwAXFZcC</latexit>

Lei de decaimento

�N

�t
=

✓
�N

�t

◆

0

e��t

<latexit sha1_base64="H+jfC0r9AjERABzscaF8pDSO6M4="></latexit>



Atividade �N
�t

<latexit sha1_base64="LK4WQJVUOCspul+kuRdO1QAoNys=">AAACAnicbZC7SgNBFIZnvcZ4W7UQsRkSBKuwGwvFKqCFlUQwF8guYXYymwyZvTBzVgjLauMrWFraWChi61PY+TZOLoIm/jDw8Z9zOHN+LxZcgWV9GXPzC4tLy7mV/Ora+samubVdV1EiKavRSESy6RHFBA9ZDTgI1owlI4EnWMPrnw3rjRsmFY/CaxjEzA1IN+Q+pwS01Tb3HF8SmjrnTADBl9kPQdY2i1bJGgnPgj2BYqVg71ZvHx+qbfPT6UQ0CVgIVBClWrYVg5sSCZwKluWdRLGY0D7pspbGkARMuenohAwfaKeD/UjqFwIeub8nUhIoNQg83RkQ6Knp2tD8r9ZKwD9xUx7GCbCQjhf5icAQ4WEeuMMloyAGGgiVXP8V0x7RmYBOLa9DsKdPnoV6uWQflcpXdrFyisbKoX1UQIfIRseogi5QFdUQRXfoCb2gV+PeeDbejPdx65wxmdlBf2R8fAN79Zm+</latexit>

�N

�t
=

✓
�N

�t

◆

0

e��t

<latexit sha1_base64="H+jfC0r9AjERABzscaF8pDSO6M4="></latexit>

A unidade da atividade é Becquerel: uma desintegração por segundo.

Antoine Becquerel

Outra unidade usada é Ci (Curie)

1Ci = 3.70⇥ 1010 Bq
<latexit sha1_base64="QkseTqtIbAYVJJfnQjClJQrM6aM=">AAACEnicbVC7SgNBFJ1NfMT4Wh+dzWAQFCTsJEVEEIJpLCOYB2TXMDuZJENmH87MCmHZb7DxV2wsImJjoY2df+PkUWjigQuHc+7l3nvckDOpLOvbSKWXlldWM2vZ9Y3NrW1zZ7cug0gQWiMBD0TTxZJy5tOaYorTZigo9lxOG+6gMvYb91RIFvg3ahhSx8M9n3UZwUpLbfME2aexLTxYYckFLOZLlq2YRyVE1m2MrGTmXt4lbTNn5a0J4CJBM5Ir74/S4ed7VG2bX3YnIJFHfUU4lrKFrFA5MRaKEU6TrB1JGmIywD3a0tTHeq0TT15K4JFWOrAbCF2+ghP190SMPSmHnqs7Paz6ct4bi/95rUh1z5yY+WGkqE+mi7oRhyqA43xghwlKFB9qgolg+lZI+lhgonSKWR0Cmn95kdQLeVTMF65RrnwOpsiAA3AIjgECJVAGV6AKaoCAB/AERuDFeDSejVfjbdqaMmYze+APjI8fIBGe7g==</latexit>



 Curie

Becquerel

1Ci = 3.70⇥ 1010 Bq
<latexit sha1_base64="QkseTqtIbAYVJJfnQjClJQrM6aM=">AAACEnicbVC7SgNBFJ1NfMT4Wh+dzWAQFCTsJEVEEIJpLCOYB2TXMDuZJENmH87MCmHZb7DxV2wsImJjoY2df+PkUWjigQuHc+7l3nvckDOpLOvbSKWXlldWM2vZ9Y3NrW1zZ7cug0gQWiMBD0TTxZJy5tOaYorTZigo9lxOG+6gMvYb91RIFvg3ahhSx8M9n3UZwUpLbfME2aexLTxYYckFLOZLlq2YRyVE1m2MrGTmXt4lbTNn5a0J4CJBM5Ir74/S4ed7VG2bX3YnIJFHfUU4lrKFrFA5MRaKEU6TrB1JGmIywD3a0tTHeq0TT15K4JFWOrAbCF2+ghP190SMPSmHnqs7Paz6ct4bi/95rUh1z5yY+WGkqE+mi7oRhyqA43xghwlKFB9qgolg+lZI+lhgonSKWR0Cmn95kdQLeVTMF65RrnwOpsiAA3AIjgECJVAGV6AKaoCAB/AERuDFeDSejVfjbdqaMmYze+APjI8fIBGe7g==</latexit>



Meia vida

T 1
2
=

ln2

�
=

0.693

�
<latexit sha1_base64="r2CGLXym5ww7S8bYTiO4HmG5LBw=">AAACJHicbVDLSsNAFJ34rPUVdekmWARXIWnFJ0LBjcsKfUETwmQ6aYdOJmFmIpSQj3Hjr7hx4QMXbvwWJ21EbT0wcO45987MPX5MiZCW9aEtLC4tr6yW1srrG5tb2/rObltECUe4hSIa8a4PBaaE4ZYkkuJuzDEMfYo7/ug69zt3mAsSsaYcx9gN4YCRgCAoleTpl00vdQIOUWpnaTXLrqYFZXmROlTd1IffqmWenNd+VE+vWKY1gTFP7IJUQIGGp786/QglIWYSUShEz7Zi6aaQS4IozspOInAM0QgOcE9RBkMs3HSyZGYcKqVvBBFXh0ljov6eSGEoxDj0VWcI5VDMern4n9dLZHDmpoTFicQMTR8KEmrIyMgTM/qEYyTpWBGIOFF/NdAQqjykyrWsQrBnV54n7app18zq7XGlflHEUQL74AAcARucgjq4AQ3QAgjcg0fwDF60B+1Je9Pep60LWjGzB/5A+/wCLGClsw==</latexit>

Tempo necessário para que a quantidade de material decai a metade. 

14
6 C temmeia vida 5730 anos

<latexit sha1_base64="WaajyjG0pc+Z25ykZZF6Qb3QCnI=">AAACLHicbZDLSgMxFIYzXmu9VV26CRbBhZQZq1ZcCd24VLAqdGo5k55qMMkMSUYowzyQG19FEBeKuPU5TMdZeDsQ8vH/55CcP0oEN9b3X72JyanpmdnKXHV+YXFpubayem7iVDPssFjE+jICg4Ir7FhuBV4mGkFGAi+i2/bYv7hDbXiszuwowZ6Ea8WHnIF1Ur/WvsqC3by/n4Va0nZOw+2CLMq8RIkcwm16xwfgJLrXavruKixQsXFav1b3G35R9C8EJdRJWSf92lM4iFkqUVkmwJhu4Ce2l4G2nAnMq2FqMAF2C9fYdahAoullxbI53XTKgA5j7Y6ytFC/T2QgjRnJyHVKsDfmtzcW//O6qR0e9DKuktSiYl8PDVNBbUzHydEB18isGDkAprn7K2U3oIFZl2/VhRD8XvkvnO80gmZj53S3fnRYxlEh62SDbJGAtMgROSYnpEMYuSeP5IW8eg/es/fmvX+1TnjlzBr5Ud7HJ3Gupdo=</latexit>



Exemplos de meia-vida de atomos.



Exemplo:

Assuma que 3.0⇥ 107
<latexit sha1_base64="TRs4E/UoWiXFefSPg3YQagfYdWQ=">AAAB+HicbVDLSsNAFJ3UV62PRl26GSyCqzBpF5WuAi50WcE+oI1hMp20QyeTMDMRaug3+AFuXCji1k9x5984fSy09cCFwzn3cu89YcqZ0gh9W4WNza3tneJuaW//4LBsHx23VZJJQlsk4YnshlhRzgRtaaY57aaS4jjktBOOr2Z+54FKxRJxpycp9WM8FCxiBGsjBXYZ1hzU1yymCrrovh7YFeSgOeA6cZek4hWCp2vkNZqB/dUfJCSLqdCEY6V6Lkq1n2OpGeF0WupniqaYjPGQ9gwV2Gzy8/nhU3hulAGMEmlKaDhXf0/kOFZqEoemM8Z6pFa9mfif18t0dOnnTKSZpoIsFkUZhzqBsxTggElKNJ8Ygolk5lZIRlhiok1WJROCu/ryOmlXHbfmVG/ditcACxTBKTgDF8AFdeCBG9AELUBABp7BK3izHq0X6936WLQWrOXMCfgD6/MHHrOToA==</latexit>

átomos de radônio ficarem presos no assoalho de uma casa. 

O radônio tem uma meia-vida T1/2 = 3.83 dias = 3.31⇥ 105 s
<latexit sha1_base64="cpofr1jCcs/ODz8LvIpQQ2av0Ds="></latexit>

(a) Quantos radônio sobrevivem depois de 31 dias?

(b) Ache a atividade quando  o assoalho foi feito.

(c) Ache a atividade  ao final dos 31 dias.



Número de átomos por mol

Número de  partículas por mol

Número de  partículas por mol

 A massa de uma partícula em gramas



Datação Radioativa:

Radioatividade : Datação de amostras geológicas.

Quando vivo, existe um átomo de 14
6 C

<latexit sha1_base64="gNlWyPqnSK2q55UvYK604evmqUE=">AAAB+XicbVDLSsNAFJ34rPUVdaebwSK4kJJUUXFV6MZlBdMWmhgm00k7dPJgZlKoQ/7EjQtF3PoR7t35I7p1+lho64ELh3Pu5d57gpRRIS3r01hYXFpeWS2sFdc3Nre2zZ3dhkgyjomDE5bwVoAEYTQmjqSSkVbKCYoCRppBvzbymwPCBU3iWzlMiRehbkxDipHUkm+ad8o+y/1z90S5PIK13DdLVtkaA84Te0pK1X1HvX/ff9V988PtJDiLSCwxQ0K0bSuVnkJcUsxIXnQzQVKE+6hL2prGKCLCU+PLc3iklQ4ME64rlnCs/p5QKBJiGAW6M0KyJ2a9kfif185keOkpGqeZJDGeLAozBmUCRzHADuUESzbUBGFO9a0Q9xBHWOqwijoEe/bledKolO3TcuXGLlWvwAQFcAAOwTGwwQWogmtQBw7AYAAewBN4NpTxaLwYr5PWBWM6swf+wHj7AQhmlwo=</latexit>

para cada 8.3⇥ 1011
<latexit sha1_base64="NVZM+7q9GysOCvLqQYQw+N5W/0M=">AAAB+nicbVC7TsMwFHXKq5RXCiOLRYXEFMVloOoUiQHGItGH1IbIcZ3WquNEtgOqQr+BL2BhACFWvoSNv8F9DNBypCsdnXOv7r0nTDlT2nW/rcLa+sbmVnG7tLO7t39glw9bKskkoU2S8ER2QqwoZ4I2NdOcdlJJcRxy2g5Hl1O/fU+lYom41eOU+jEeCBYxgrWRArtcc857msVUQeTe5QhNArviOu4McJWgBal4heDpyvXqjcD+6vUTksVUaMKxUl3kptrPsdSMcDop9TJFU0xGeEC7hgpslvn57PQJPDVKH0aJNCU0nKm/J3IcKzWOQ9MZYz1Uy95U/M/rZjqq+TkTaaapIPNFUcahTuA0B9hnkhLNx4ZgIpm5FZIhlphok1bJhICWX14lraqDzp3qDap4dTBHERyDE3AGELgAHrgGDdAEBDyAZ/AK3qxH68V6tz7mrQVrMXME/sD6/AEKRZS/</latexit>

 átomos de 12
6 C

<latexit sha1_base64="NzuN+nnyR0bRqcOPflpdER2t6f0=">AAAB+XicbVDLSsNAFJ3UV62vqDvdDBbBhZSkgoqrQjcuK5i20MQwmU7aoZNJmJkUasifuHGhiFs/wr07f0S3Th8LbT1w4XDOvdx7T5AwKpVlfRqFpeWV1bXiemljc2t7x9zda8o4FZg4OGaxaAdIEkY5cRRVjLQTQVAUMNIKBvWx3xoSIWnMb9UoIV6EepyGFCOlJd807zK7mvvn7mnmigjWc98sWxVrArhI7Bkp1w6c7P37/qvhmx9uN8ZpRLjCDEnZsa1EeRkSimJG8pKbSpIgPEA90tGUo4hIL5tcnsNjrXRhGAtdXMGJ+nsiQ5GUoyjQnRFSfTnvjcX/vE6qwksvozxJFeF4uihMGVQxHMcAu1QQrNhIE4QF1bdC3EcCYaXDKukQ7PmXF0mzWrHPKtUbu1y7AlMUwSE4AifABhegBq5BAzgAgyF4AE/g2ciMR+PFeJ22FozZzD74A+PtBwVGlwg=</latexit>

Quando o organismo morre não existe mais uma fonte de 146 C
<latexit sha1_base64="gNlWyPqnSK2q55UvYK604evmqUE=">AAAB+XicbVDLSsNAFJ34rPUVdaebwSK4kJJUUXFV6MZlBdMWmhgm00k7dPJgZlKoQ/7EjQtF3PoR7t35I7p1+lho64ELh3Pu5d57gpRRIS3r01hYXFpeWS2sFdc3Nre2zZ3dhkgyjomDE5bwVoAEYTQmjqSSkVbKCYoCRppBvzbymwPCBU3iWzlMiRehbkxDipHUkm+ad8o+y/1z90S5PIK13DdLVtkaA84Te0pK1X1HvX/ff9V988PtJDiLSCwxQ0K0bSuVnkJcUsxIXnQzQVKE+6hL2prGKCLCU+PLc3iklQ4ME64rlnCs/p5QKBJiGAW6M0KyJ2a9kfif185keOkpGqeZJDGeLAozBmUCRzHADuUESzbUBGFO9a0Q9xBHWOqwijoEe/bledKolO3TcuXGLlWvwAQFcAAOwTGwwQWogmtQBw7AYAAewBN4NpTxaLwYr5PWBWM6swf+wHj7AQhmlwo=</latexit>

e este começa a decair.



Fontes naturais e artificiais de radiação

Fonte : Notas de aula de Edmilson Manganote de F107.: 



Radionuclídeos naturais de origem terrestre

Fonte : Notas de aula de Edmilson Manganote de F107.: 



Materiais radioativos produzidos artificialmente

Fonte : Notas de aula de Edmilson Manganote de F107.: 



Unidades de radiação

Exposição (X) 

Os raios X ou gama, ao interagir com os átomos de um meio, produzem elétron ou pares 𝑒−𝑒+ . A exposição X é 
uma grandeza física definida para esses raios, tendo o ar como meio de interação.  

Unidade de Exposição (Roentgen): 

Fonte : Notas de aula de Edmilson Manganote de F107.: 



Dose Absorvida (D) 

As mudanças químicas e biológicas que ocorrem, por exemplo, no tecido exposto à radiação X,  
dependem da  energia absorvida pelo mesmo. A Dose Absorvida será: 

Fonte : Notas de aula de Edmilson Manganote de F107.: 



Dose Equivalente (H) 

Os efeitos químicos e biológicos que ocorrem num meio exposto à radiação dependem não só 
da energia absorvida pelo meio, mas também do tipo de radiação incidente e da distribuição da 
energia absorvida 









Efeitos Biológicos



Características Gerais dos Efeitos Biológicos



Características Gerais dos Efeitos Biológicos
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PARTICULAS ELEMENTARES II


