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J0218+4232 02:18:06.35 +42:32:17.43 2,323 0,9 * 61,2 5.85

J0534+2200  05:34:31.97 +22:00:52.06 33,084 14 3,0 56,79 2.00

J1939+2134  19:39:38.55 +21:34:59.13 1,557 10 0,063 71,03 8.33

J1959+2048  19:59:36.76 +20:48:15.12 1,607 0,4 0,035 29,11 1.53
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GRPGRP �� 0531+21 (0531+21 (““ CrabCrab ”” ))
(2005, Kalyazin, at 1400  & 2200 � Hz)

1400 � Hz 2200  � Hz

kJy kJy
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Physics of the Physics of the Giant Radio Pulses
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FREQUENCY
GHz

Flux Speak
Jy

Number GRP 
N (per hour)

0,6 > (0,3 - 1,0)106 6 - 7

4,85 > 104 2 - 3
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COHERENT COHERENT ““ DISPERSION REMOVERDISPERSION REMOVER””

eVLBIeVLBI -- K5K5
FFTFFT CONVOLUTIONCONVOLUTION
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Clocks  comparison by  VLBIClocks  comparison by  VLBI
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Estimation of t by least square analysis 



to  PSR

Giant Radio Pulses of PSR as a Tool  for  Giant Radio Pulses of PSR as a Tool  for  
Time comparisonTime comparison
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Advantages of Time Comparison with Giant Radio 
Pulses
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ERROR  BUDGET of CLOCKS COMPARISON by GRPERROR  BUDGET of CLOCKS COMPARISON by GRP
(Distance 10 000 km, basic  contributions)
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Reference PSR position 0.001 arc. sec 0.16 

Coordinates 0f clock stations 1 cm 0.03

Earth pole position 1 cm 0.03

Timing measurement 
accuracy

0.1 ns 0.1 

Time delay in space: 

ionosphere 2 ns@1.4GHz,
0.06ns@8.4GHz

2
0.06

troposphere 0.15 ns 0.15

Total summary -- 2@1.4GHz
0.25@8.4GHz



DIFFERENT  TECHNIQUES  OF   CLOCKS  COMPARISON
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GIANT RADIO PULSES  of  PSR �
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Two-way Satellite Time Transfer 
(TWSTT)
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* C.Audoin, B.Guinot. “Les Fondements de la Mesure du Temps” Paris, Masson. 1998
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GRP peak about 600 Jy  with  a microstructure in single pulse before GRP
Ilyasov Yu.  , Kondratiev V., Oreshko V., Popov M., Soglasnov V.
� easurement Technique (Russia) 2009, No 8 (in press)
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1. A fine structure of individual pulses of several pulsars contents a 

huge radiation splash about 1 ns duration.
2. A flux density of such Gigantic Radio Pulse (GRP ) are about MJy.
3. The most strong GRPs of the Crab pulsar B0531+ 21 are detected 

about 5-6 times per hour. Coherent mechanism of GRP radiation is 
now under study.

4. Proposed application the GRP for precise comparison of distant 
clocks is prominent. It could be use just in real time with accuracy a 
little worse then VLBI technique, but without any transportation of 
high frequency VLBI station data observation to correlation center.

5. Technique of precise calculations of time delay propagation to each 
clock, that is made for VLBI observation, ought to be used for 
clocks comparison in the same way as for VLBI.

6. Short cm wavelengths  are preferable for clocks comparison by 
GRP.
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