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Highly magnetized, 
rotating neutron stars

Millisecond pulsars: fast and very stable rotation

PULSAR



PULSAR TIMING
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Fold signals              Pulse profile

Cross correlate the data profile with a 
standard profile
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‘Average arrival time’



PULSARS IN BINARY ORBITS Observations show periodic 
variation in pulse arrival time

Five Keplerian parameters - Orbital period, projected semi-major orbital axis, 
orbital eccentricity, longitude of  periastron, epoch of  periastron passage

Including relativistic effects due to strong gravitational field 
Five Post- Keplerian parameters - Orbital decay, relativistic advance of  
periastron, Einstein delay, Shapiro delay

Incorporate motion of  the pulsar as it orbits the COM of  the binary

Post- Keplerian parameters ~ f (m1,m2,Keplerian parameters) 

Observation of two PK parameters determine the 
masses uniquely



TESTING GENERAL RELATIVITY

Measurements of  post-Keplerian parameters
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Advance of  periastron

Time delay

m1 = 1.4398± 0.0002M� m2 = 1.3886± 0.0002M�
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Weisberg et al., 2010

Any further pK measurements can be 
used as tests of  the theory
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N. Wex, 2014



TESTING GENERAL RELATIVITY

Model dependent tests

Test predictions from individual  
theories

Model independent tests

Devise tests that give generic 
predictions to test model 

independent deviations from GR
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PPE FRAMEWORK

GW amplitude depends on rate of  change of  orbital frequency

Ḟ = Ė(dEb/dF )�1
<latexit sha1_base64="LuBBe7/1nKSuTEt5Q83hq6BsaoY=">AAACCXicbZBNS8MwGMfT+TbnW9Wjl+AQ5sHZiqAXYSgbHie4F9hqSdN0C0vTkqTCKL168at48aCIV7+BN7+N2daDTv8Q+PF/nifJ8/diRqWyrC+jsLC4tLxSXC2trW9sbpnbO20ZJQKTFo5YJLoekoRRTlqKKka6sSAo9BjpeKOrSb1zT4SkEb9V45g4IRpwGlCMlLZcE/b9SKWNDF7MqJ7Bil93vWO/cXiXHtmZa5atqjUV/At2DmWQq+man/oinISEK8yQlD3bipWTIqEoZiQr9RNJYoRHaEB6GjkKiXTS6SYZPNCOD4NI6MMVnLo/J1IUSjkOPd0ZIjWU87WJ+V+tl6jg3EkpjxNFOJ49FCQMqghOYoE+FQQrNtaAsKD6rxAPkUBY6fBKOgR7fuW/0D6p2lbVvjkt1y7zOIpgD+yDCrDBGaiBa9AELYDBA3gCL+DVeDSejTfjfdZaMPKZXfBLxsc39hGYkQ==</latexit><latexit sha1_base64="LuBBe7/1nKSuTEt5Q83hq6BsaoY=">AAACCXicbZBNS8MwGMfT+TbnW9Wjl+AQ5sHZiqAXYSgbHie4F9hqSdN0C0vTkqTCKL168at48aCIV7+BN7+N2daDTv8Q+PF/nifJ8/diRqWyrC+jsLC4tLxSXC2trW9sbpnbO20ZJQKTFo5YJLoekoRRTlqKKka6sSAo9BjpeKOrSb1zT4SkEb9V45g4IRpwGlCMlLZcE/b9SKWNDF7MqJ7Bil93vWO/cXiXHtmZa5atqjUV/At2DmWQq+man/oinISEK8yQlD3bipWTIqEoZiQr9RNJYoRHaEB6GjkKiXTS6SYZPNCOD4NI6MMVnLo/J1IUSjkOPd0ZIjWU87WJ+V+tl6jg3EkpjxNFOJ49FCQMqghOYoE+FQQrNtaAsKD6rxAPkUBY6fBKOgR7fuW/0D6p2lbVvjkt1y7zOIpgD+yDCrDBGaiBa9AELYDBA3gCL+DVeDSejTfjfdZaMPKZXfBLxsc39hGYkQ==</latexit><latexit sha1_base64="LuBBe7/1nKSuTEt5Q83hq6BsaoY=">AAACCXicbZBNS8MwGMfT+TbnW9Wjl+AQ5sHZiqAXYSgbHie4F9hqSdN0C0vTkqTCKL168at48aCIV7+BN7+N2daDTv8Q+PF/nifJ8/diRqWyrC+jsLC4tLxSXC2trW9sbpnbO20ZJQKTFo5YJLoekoRRTlqKKka6sSAo9BjpeKOrSb1zT4SkEb9V45g4IRpwGlCMlLZcE/b9SKWNDF7MqJ7Bil93vWO/cXiXHtmZa5atqjUV/At2DmWQq+man/oinISEK8yQlD3bipWTIqEoZiQr9RNJYoRHaEB6GjkKiXTS6SYZPNCOD4NI6MMVnLo/J1IUSjkOPd0ZIjWU87WJ+V+tl6jg3EkpjxNFOJ49FCQMqghOYoE+FQQrNtaAsKD6rxAPkUBY6fBKOgR7fuW/0D6p2lbVvjkt1y7zOIpgD+yDCrDBGaiBa9AELYDBA3gCL+DVeDSejTfjfdZaMPKZXfBLxsc39hGYkQ==</latexit><latexit sha1_base64="LuBBe7/1nKSuTEt5Q83hq6BsaoY=">AAACCXicbZBNS8MwGMfT+TbnW9Wjl+AQ5sHZiqAXYSgbHie4F9hqSdN0C0vTkqTCKL168at48aCIV7+BN7+N2daDTv8Q+PF/nifJ8/diRqWyrC+jsLC4tLxSXC2trW9sbpnbO20ZJQKTFo5YJLoekoRRTlqKKka6sSAo9BjpeKOrSb1zT4SkEb9V45g4IRpwGlCMlLZcE/b9SKWNDF7MqJ7Bil93vWO/cXiXHtmZa5atqjUV/At2DmWQq+man/oinISEK8yQlD3bipWTIqEoZiQr9RNJYoRHaEB6GjkKiXTS6SYZPNCOD4NI6MMVnLo/J1IUSjkOPd0ZIjWU87WJ+V+tl6jg3EkpjxNFOJ49FCQMqghOYoE+FQQrNtaAsKD6rxAPkUBY6fBKOgR7fuW/0D6p2lbVvjkt1y7zOIpgD+yDCrDBGaiBa9AELYDBA3gCL+DVeDSejTfjfdZaMPKZXfBLxsc39hGYkQ==</latexit>

Ė = ĖGR(1 + ↵(4⌘)cua)2
<latexit sha1_base64="S1FWES69v3yyNs/syrfxwkex/0k=">AAACGXicbVDLSgMxFM34tr5GXboJFqEilBkRdCOIIrpUsQ9op8OdNLWhmQfJHaEM/Q03/oobF4q41JV/Y1pnoa0HQg7n3HuTe4JECo2O82VNTc/Mzs0vLBaWlldW1+z1jaqOU8V4hcUyVvUANJci4hUUKHk9URzCQPJa0Dsb+rV7rrSIo1vsJ9wL4S4SHcEAjeTbTrMdY3Y+oMc0Z352cTOgJXevCTLpQumgyRF2W4ymLXPt+3bRKTsj0Eni5qRIclz59ocZzNKQR8gkaN1wnQS9DBQKJvmg0Ew1T4D14I43DI0g5NrLRpsN6I5R2rQTK3MipCP1d0cGodb9MDCVIWBXj3tD8T+vkWLnyMtElKTII/bzUCeVFGM6jIm2heIMZd8QYEqYv1LWBQUMTZgFE4I7vvIkqe6XXafsXh8UT07zOBbIFtkmJeKSQ3JCLskVqRBGHsgTeSGv1qP1bL1Z7z+lU1bes0n+wPr8Bm+Nnqc=</latexit><latexit sha1_base64="S1FWES69v3yyNs/syrfxwkex/0k=">AAACGXicbVDLSgMxFM34tr5GXboJFqEilBkRdCOIIrpUsQ9op8OdNLWhmQfJHaEM/Q03/oobF4q41JV/Y1pnoa0HQg7n3HuTe4JECo2O82VNTc/Mzs0vLBaWlldW1+z1jaqOU8V4hcUyVvUANJci4hUUKHk9URzCQPJa0Dsb+rV7rrSIo1vsJ9wL4S4SHcEAjeTbTrMdY3Y+oMc0Z352cTOgJXevCTLpQumgyRF2W4ymLXPt+3bRKTsj0Eni5qRIclz59ocZzNKQR8gkaN1wnQS9DBQKJvmg0Ew1T4D14I43DI0g5NrLRpsN6I5R2rQTK3MipCP1d0cGodb9MDCVIWBXj3tD8T+vkWLnyMtElKTII/bzUCeVFGM6jIm2heIMZd8QYEqYv1LWBQUMTZgFE4I7vvIkqe6XXafsXh8UT07zOBbIFtkmJeKSQ3JCLskVqRBGHsgTeSGv1qP1bL1Z7z+lU1bes0n+wPr8Bm+Nnqc=</latexit><latexit sha1_base64="S1FWES69v3yyNs/syrfxwkex/0k=">AAACGXicbVDLSgMxFM34tr5GXboJFqEilBkRdCOIIrpUsQ9op8OdNLWhmQfJHaEM/Q03/oobF4q41JV/Y1pnoa0HQg7n3HuTe4JECo2O82VNTc/Mzs0vLBaWlldW1+z1jaqOU8V4hcUyVvUANJci4hUUKHk9URzCQPJa0Dsb+rV7rrSIo1vsJ9wL4S4SHcEAjeTbTrMdY3Y+oMc0Z352cTOgJXevCTLpQumgyRF2W4ymLXPt+3bRKTsj0Eni5qRIclz59ocZzNKQR8gkaN1wnQS9DBQKJvmg0Ew1T4D14I43DI0g5NrLRpsN6I5R2rQTK3MipCP1d0cGodb9MDCVIWBXj3tD8T+vkWLnyMtElKTII/bzUCeVFGM6jIm2heIMZd8QYEqYv1LWBQUMTZgFE4I7vvIkqe6XXafsXh8UT07zOBbIFtkmJeKSQ3JCLskVqRBGHsgTeSGv1qP1bL1Z7z+lU1bes0n+wPr8Bm+Nnqc=</latexit><latexit sha1_base64="S1FWES69v3yyNs/syrfxwkex/0k=">AAACGXicbVDLSgMxFM34tr5GXboJFqEilBkRdCOIIrpUsQ9op8OdNLWhmQfJHaEM/Q03/oobF4q41JV/Y1pnoa0HQg7n3HuTe4JECo2O82VNTc/Mzs0vLBaWlldW1+z1jaqOU8V4hcUyVvUANJci4hUUKHk9URzCQPJa0Dsb+rV7rrSIo1vsJ9wL4S4SHcEAjeTbTrMdY3Y+oMc0Z352cTOgJXevCTLpQumgyRF2W4ymLXPt+3bRKTsj0Eni5qRIclz59ocZzNKQR8gkaN1wnQS9DBQKJvmg0Ew1T4D14I43DI0g5NrLRpsN6I5R2rQTK3MipCP1d0cGodb9MDCVIWBXj3tD8T+vkWLnyMtElKTII/bzUCeVFGM6jIm2heIMZd8QYEqYv1LWBQUMTZgFE4I7vvIkqe6XXafsXh8UT07zOBbIFtkmJeKSQ3JCLskVqRBGHsgTeSGv1qP1bL1Z7z+lU1bes0n+wPr8Bm+Nnqc=</latexit>

GW phase depends on rate of  change of  orbital frequency

Ė = ĖGR

 
1 + ⇡2M2�(4⌘)db(b� 1)ub�2

✓
d2 GR

df2

◆�1
!

<latexit sha1_base64="IOFT/C62w4p15pzS+mQT9E4g7sk="></latexit><latexit sha1_base64="IOFT/C62w4p15pzS+mQT9E4g7sk="></latexit><latexit sha1_base64="IOFT/C62w4p15pzS+mQT9E4g7sk="></latexit><latexit sha1_base64="IOFT/C62w4p15pzS+mQT9E4g7sk="></latexit>

Deform the GR waveform with model independent parameters

h̃ = h̃GR(1 + ↵fa) expi�f
b

<latexit sha1_base64="0LEfuMdsENg+xwKpMLrp8nH6qVo=">AAACJHicbZDJSgNBEIZ73I1b1KOXxiAoQpgRQUEE0YMeVYwKmRhqOjWmsWehu0YMwzyMF1/FiwcXPHjxWezEIG4/NHz8VUV1/UGqpCHXfXMGBoeGR0bHxksTk1PTM+XZuVOTZFpgTSQq0ecBGFQyxhpJUnieaoQoUHgWXO1162fXqI1M4hPqpNiI4DKWoRRA1mqWt3ySqoV5u+Db/Iub+f5xwZe9VR9U2gYeXsAK9/EmvcilHyB1naBolitu1e2J/wWvDxXW12Gz/Oy3EpFFGJNQYEzdc1Nq5KBJCoVFyc8MpiCu4BLrFmOI0DTy3pEFX7JOi4eJti8m3nO/T+QQGdOJAtsZAbXN71rX/K9WzyjcbOQyTjPCWHwuCjPFKeHdxHhLahSkOhZAaGn/ykUbNAiyuZZsCN7vk//C6VrVc6ve0XplZ7cfxxhbYItsmXlsg+2wA3bIakywW3bPHtmTc+c8OC/O62frgNOfmWc/5Lx/AL50pDw=</latexit><latexit sha1_base64="0LEfuMdsENg+xwKpMLrp8nH6qVo=">AAACJHicbZDJSgNBEIZ73I1b1KOXxiAoQpgRQUEE0YMeVYwKmRhqOjWmsWehu0YMwzyMF1/FiwcXPHjxWezEIG4/NHz8VUV1/UGqpCHXfXMGBoeGR0bHxksTk1PTM+XZuVOTZFpgTSQq0ecBGFQyxhpJUnieaoQoUHgWXO1162fXqI1M4hPqpNiI4DKWoRRA1mqWt3ySqoV5u+Db/Iub+f5xwZe9VR9U2gYeXsAK9/EmvcilHyB1naBolitu1e2J/wWvDxXW12Gz/Oy3EpFFGJNQYEzdc1Nq5KBJCoVFyc8MpiCu4BLrFmOI0DTy3pEFX7JOi4eJti8m3nO/T+QQGdOJAtsZAbXN71rX/K9WzyjcbOQyTjPCWHwuCjPFKeHdxHhLahSkOhZAaGn/ykUbNAiyuZZsCN7vk//C6VrVc6ve0XplZ7cfxxhbYItsmXlsg+2wA3bIakywW3bPHtmTc+c8OC/O62frgNOfmWc/5Lx/AL50pDw=</latexit><latexit sha1_base64="0LEfuMdsENg+xwKpMLrp8nH6qVo=">AAACJHicbZDJSgNBEIZ73I1b1KOXxiAoQpgRQUEE0YMeVYwKmRhqOjWmsWehu0YMwzyMF1/FiwcXPHjxWezEIG4/NHz8VUV1/UGqpCHXfXMGBoeGR0bHxksTk1PTM+XZuVOTZFpgTSQq0ecBGFQyxhpJUnieaoQoUHgWXO1162fXqI1M4hPqpNiI4DKWoRRA1mqWt3ySqoV5u+Db/Iub+f5xwZe9VR9U2gYeXsAK9/EmvcilHyB1naBolitu1e2J/wWvDxXW12Gz/Oy3EpFFGJNQYEzdc1Nq5KBJCoVFyc8MpiCu4BLrFmOI0DTy3pEFX7JOi4eJti8m3nO/T+QQGdOJAtsZAbXN71rX/K9WzyjcbOQyTjPCWHwuCjPFKeHdxHhLahSkOhZAaGn/ykUbNAiyuZZsCN7vk//C6VrVc6ve0XplZ7cfxxhbYItsmXlsg+2wA3bIakywW3bPHtmTc+c8OC/O62frgNOfmWc/5Lx/AL50pDw=</latexit><latexit sha1_base64="0LEfuMdsENg+xwKpMLrp8nH6qVo=">AAACJHicbZDJSgNBEIZ73I1b1KOXxiAoQpgRQUEE0YMeVYwKmRhqOjWmsWehu0YMwzyMF1/FiwcXPHjxWezEIG4/NHz8VUV1/UGqpCHXfXMGBoeGR0bHxksTk1PTM+XZuVOTZFpgTSQq0ecBGFQyxhpJUnieaoQoUHgWXO1162fXqI1M4hPqpNiI4DKWoRRA1mqWt3ySqoV5u+Db/Iub+f5xwZe9VR9U2gYeXsAK9/EmvcilHyB1naBolitu1e2J/wWvDxXW12Gz/Oy3EpFFGJNQYEzdc1Nq5KBJCoVFyc8MpiCu4BLrFmOI0DTy3pEFX7JOi4eJti8m3nO/T+QQGdOJAtsZAbXN71rX/K9WzyjcbOQyTjPCWHwuCjPFKeHdxHhLahSkOhZAaGn/ykUbNAiyuZZsCN7vk//C6VrVc6ve0XplZ7cfxxhbYItsmXlsg+2wA3bIakywW3bPHtmTc+c8OC/O62frgNOfmWc/5Lx/AL50pDw=</latexit>

(↵, a,�, b) = (0, a, 0, b)
<latexit sha1_base64="xBZPN0JwWd2PDEhGlXGLOdedB6Q=">AAACB3icbZDLSgMxFIYzXmu9jboUJFiECqVkRNCNUHTjsoK9QGcoZ9JMG5q5kGSEMnTnxldx40IRt76CO9/GtJ2Ftv4Q+PKfc0jO7yeCK03It7W0vLK6tl7YKG5ube/s2nv7TRWnkrIGjUUs2z4oJnjEGpprwdqJZBD6grX84c2k3npgUvE4utejhHkh9CMecAraWF37qOyCSAZQgYrrMw0V/xRf4TIxd2K4a5dIlUyFF8HJoYRy1bv2l9uLaRqySFMBSnUckmgvA6k5FWxcdFPFEqBD6LOOwQhCprxsuscYnxinh4NYmhNpPHV/T2QQKjUKfdMZgh6o+drE/K/WSXVw6WU8SlLNIjp7KEgF1jGehIJ7XDKqxcgAUMnNXzEdgASqTXRFE4Izv/IiNM+qDqk6d+el2nUeRwEdomNURg66QDV0i+qogSh6RM/oFb1ZT9aL9W59zFqXrHzmAP2R9fkDH2uWPg==</latexit><latexit sha1_base64="xBZPN0JwWd2PDEhGlXGLOdedB6Q=">AAACB3icbZDLSgMxFIYzXmu9jboUJFiECqVkRNCNUHTjsoK9QGcoZ9JMG5q5kGSEMnTnxldx40IRt76CO9/GtJ2Ftv4Q+PKfc0jO7yeCK03It7W0vLK6tl7YKG5ube/s2nv7TRWnkrIGjUUs2z4oJnjEGpprwdqJZBD6grX84c2k3npgUvE4utejhHkh9CMecAraWF37qOyCSAZQgYrrMw0V/xRf4TIxd2K4a5dIlUyFF8HJoYRy1bv2l9uLaRqySFMBSnUckmgvA6k5FWxcdFPFEqBD6LOOwQhCprxsuscYnxinh4NYmhNpPHV/T2QQKjUKfdMZgh6o+drE/K/WSXVw6WU8SlLNIjp7KEgF1jGehIJ7XDKqxcgAUMnNXzEdgASqTXRFE4Izv/IiNM+qDqk6d+el2nUeRwEdomNURg66QDV0i+qogSh6RM/oFb1ZT9aL9W59zFqXrHzmAP2R9fkDH2uWPg==</latexit><latexit sha1_base64="xBZPN0JwWd2PDEhGlXGLOdedB6Q=">AAACB3icbZDLSgMxFIYzXmu9jboUJFiECqVkRNCNUHTjsoK9QGcoZ9JMG5q5kGSEMnTnxldx40IRt76CO9/GtJ2Ftv4Q+PKfc0jO7yeCK03It7W0vLK6tl7YKG5ube/s2nv7TRWnkrIGjUUs2z4oJnjEGpprwdqJZBD6grX84c2k3npgUvE4utejhHkh9CMecAraWF37qOyCSAZQgYrrMw0V/xRf4TIxd2K4a5dIlUyFF8HJoYRy1bv2l9uLaRqySFMBSnUckmgvA6k5FWxcdFPFEqBD6LOOwQhCprxsuscYnxinh4NYmhNpPHV/T2QQKjUKfdMZgh6o+drE/K/WSXVw6WU8SlLNIjp7KEgF1jGehIJ7XDKqxcgAUMnNXzEdgASqTXRFE4Izv/IiNM+qDqk6d+el2nUeRwEdomNURg66QDV0i+qogSh6RM/oFb1ZT9aL9W59zFqXrHzmAP2R9fkDH2uWPg==</latexit><latexit sha1_base64="xBZPN0JwWd2PDEhGlXGLOdedB6Q=">AAACB3icbZDLSgMxFIYzXmu9jboUJFiECqVkRNCNUHTjsoK9QGcoZ9JMG5q5kGSEMnTnxldx40IRt76CO9/GtJ2Ftv4Q+PKfc0jO7yeCK03It7W0vLK6tl7YKG5ube/s2nv7TRWnkrIGjUUs2z4oJnjEGpprwdqJZBD6grX84c2k3npgUvE4utejhHkh9CMecAraWF37qOyCSAZQgYrrMw0V/xRf4TIxd2K4a5dIlUyFF8HJoYRy1bv2l9uLaRqySFMBSnUckmgvA6k5FWxcdFPFEqBD6LOOwQhCprxsuscYnxinh4NYmhNpPHV/T2QQKjUKfdMZgh6o+drE/K/WSXVw6WU8SlLNIjp7KEgF1jGehIJ7XDKqxcgAUMnNXzEdgASqTXRFE4Izv/IiNM+qDqk6d+el2nUeRwEdomNURg66QDV0i+qogSh6RM/oFb1ZT9aL9W59zFqXrHzmAP2R9fkDH2uWPg==</latexit>

(↵, a,�, b) = (0, a,�BD,�7/3)
<latexit sha1_base64="Rmp0ZFdH/zG83Uca1ywwVQBnStQ=">AAACE3icbVDLSgMxFM3UV62vUZdugkVopdYZFepGKNWFywr2AZ2h3EnTNjTzIMkIZeg/uPFX3LhQxK0bd/6N6UPQ6oELJ+fcS+49XsSZVJb1aaQWFpeWV9KrmbX1jc0tc3unLsNYEFojIQ9F0wNJOQtoTTHFaTMSFHyP04Y3uBz7jTsqJAuDWzWMqOtDL2BdRkBpqW0e5hzgUR8KUHA8qqDg5fEFzlnf73ZSuRoVjkrHp/m2mbWK1gT4L7FnJItmqLbND6cTktingSIcpGzZVqTcBIRihNNRxokljYAMoEdbmgbgU+kmk5tG+EArHdwNha5A4Yn6cyIBX8qh7+lOH1Rfzntj8T+vFavuuZuwIIoVDcj0o27MsQrxOCDcYYISxYeaABFM74pJHwQQpWPM6BDs+ZP/kvpJ0baK9s1ZtlyZxZFGe2gf5ZCNSqiMrlEV1RBB9+gRPaMX48F4Ml6Nt2lrypjN7KJfMN6/AIDCmr8=</latexit><latexit sha1_base64="Rmp0ZFdH/zG83Uca1ywwVQBnStQ=">AAACE3icbVDLSgMxFM3UV62vUZdugkVopdYZFepGKNWFywr2AZ2h3EnTNjTzIMkIZeg/uPFX3LhQxK0bd/6N6UPQ6oELJ+fcS+49XsSZVJb1aaQWFpeWV9KrmbX1jc0tc3unLsNYEFojIQ9F0wNJOQtoTTHFaTMSFHyP04Y3uBz7jTsqJAuDWzWMqOtDL2BdRkBpqW0e5hzgUR8KUHA8qqDg5fEFzlnf73ZSuRoVjkrHp/m2mbWK1gT4L7FnJItmqLbND6cTktingSIcpGzZVqTcBIRihNNRxokljYAMoEdbmgbgU+kmk5tG+EArHdwNha5A4Yn6cyIBX8qh7+lOH1Rfzntj8T+vFavuuZuwIIoVDcj0o27MsQrxOCDcYYISxYeaABFM74pJHwQQpWPM6BDs+ZP/kvpJ0baK9s1ZtlyZxZFGe2gf5ZCNSqiMrlEV1RBB9+gRPaMX48F4Ml6Nt2lrypjN7KJfMN6/AIDCmr8=</latexit><latexit sha1_base64="Rmp0ZFdH/zG83Uca1ywwVQBnStQ=">AAACE3icbVDLSgMxFM3UV62vUZdugkVopdYZFepGKNWFywr2AZ2h3EnTNjTzIMkIZeg/uPFX3LhQxK0bd/6N6UPQ6oELJ+fcS+49XsSZVJb1aaQWFpeWV9KrmbX1jc0tc3unLsNYEFojIQ9F0wNJOQtoTTHFaTMSFHyP04Y3uBz7jTsqJAuDWzWMqOtDL2BdRkBpqW0e5hzgUR8KUHA8qqDg5fEFzlnf73ZSuRoVjkrHp/m2mbWK1gT4L7FnJItmqLbND6cTktingSIcpGzZVqTcBIRihNNRxokljYAMoEdbmgbgU+kmk5tG+EArHdwNha5A4Yn6cyIBX8qh7+lOH1Rfzntj8T+vFavuuZuwIIoVDcj0o27MsQrxOCDcYYISxYeaABFM74pJHwQQpWPM6BDs+ZP/kvpJ0baK9s1ZtlyZxZFGe2gf5ZCNSqiMrlEV1RBB9+gRPaMX48F4Ml6Nt2lrypjN7KJfMN6/AIDCmr8=</latexit><latexit sha1_base64="Rmp0ZFdH/zG83Uca1ywwVQBnStQ=">AAACE3icbVDLSgMxFM3UV62vUZdugkVopdYZFepGKNWFywr2AZ2h3EnTNjTzIMkIZeg/uPFX3LhQxK0bd/6N6UPQ6oELJ+fcS+49XsSZVJb1aaQWFpeWV9KrmbX1jc0tc3unLsNYEFojIQ9F0wNJOQtoTTHFaTMSFHyP04Y3uBz7jTsqJAuDWzWMqOtDL2BdRkBpqW0e5hzgUR8KUHA8qqDg5fEFzlnf73ZSuRoVjkrHp/m2mbWK1gT4L7FnJItmqLbND6cTktingSIcpGzZVqTcBIRihNNRxokljYAMoEdbmgbgU+kmk5tG+EArHdwNha5A4Yn6cyIBX8qh7+lOH1Rfzntj8T+vFavuuZuwIIoVDcj0o27MsQrxOCDcYYISxYeaABFM74pJHwQQpWPM6BDs+ZP/kvpJ0baK9s1ZtlyZxZFGe2gf5ZCNSqiMrlEV1RBB9+gRPaMX48F4Ml6Nt2lrypjN7KJfMN6/AIDCmr8=</latexit>

BD predictionRecover GR



ORBITAL DECAY - PPE PARAMETERS

Connecting GW luminosity 
with binary pulsar observations

Ṗ

P
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Corrections to the orbital decay

Ṗ
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TESTING GENERAL RELATIVITY
Double Pulsar : J0737 - 3039A/B  Kramer and N. Wex, 2009, N Wex 2014. 



CONSTRAINTS ON PPE PARAMETERS
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CONSTRAINTS ON PPE PARAMETERS

J2222-0137 
J1012-5307 
J0348-0432 
J0737-3039 
J1909-3744 
J1738-0333

masses fixed(??)



CONSTRAINTS ON PPE PARAMETERS
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ONGOING
Finding similar constraints on amplitude corrections 
Compute the mapping between other post-Keplerian parameters and ppE 
corrections

LOOKING AHEAD
Testing deviations from GR using GW by employing a Bayesian analysis of  the ppE 
framework — we presented the most stringent constraints obtained on the ppE 
corrections from binary pulsar observations that can be used as informative priors 
for the Bayesian study. 
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