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Techniki i dokładności pomiarów
Układy odniesienia na niebie
   ICRF(1) i  jego rozszerzenia
   ICRF2 – katalog radioźródeł (2010)
Przykłady pomiarów baz VLBI
Ziemski układ odniesienia (ITRF)
   Ruchy stacji pomiarowych
   Ruchy względem płyt tektonicznych
      (świat, Europa, Włochy)
Produkty IVS/IERS
   Nutacja
   Ruchy bieguna Ziemi
   UT1 – UTC 
   Sekunda przestępna 

O toruńskim Centrum Astronomii
   RT32
   OCRA
   PIAST
   RT100    





Geodetic VLBI Network

IERS TN 34





ICRF2
 VLBI Catalogue of Compact Radio Sources

The Second Realization of ICRS

     ICRF is currently defined by radio positions of 
      295 extragalactic objects.

     The ICRF2 catalogue is the most complete. It includes 
      3414 (295+922+2197) sources sufficiently observed with 
      astrometric and geodetic VLBI from August 1979 to March 2009. 

     On 13 August 2009 it has been adopted by the IAU as the 
      fundamental realization of the ICRS effective 1 January 2010. 

IERS Technical Note No. 35 (2009), 1-204

http://www.iers.org/MainDisp.csl?pid=46-1100252







IERS Annual Report 2006
http://www.iers.org/MainDisp.csl?pid=47-1100232

Positions by sessions                                             Semi-annual positions







http://itrf.ensg.ign.fr/GIS/index.php



http://itrf.ensg.ign.fr/ITRF_solutions/2005/ITRF2005.php











Leonid Petrov 
GSFC (2007)







www.iers.org/MainDisp.csl?pid=47-11002320.1” = 3.1 m



http://www.iers.org/plots/EOPC04_05_62-NOW_IAU1980-UT1-UTC.png
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SERVICE DE LA ROTATION TERRESTRE OBSERVATOIRE DE PARIS
61, Av. de l'Observatoire 75014 PARIS (France) 
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                   Paris, 4 July 2009              

Bulletin C 38                     
 

                  To authorities responsible   
                  for the measurement and   
                  distribution of time              

 INFORMATION ON UTC - TAI 

NO positive leap second will be introduced at the end of December 2009. 
The difference between Coordinated Universal Time UTC and 
the International Atomic Time TAI is : 

from 2009 January 1, 0h UTC, until further notice : UTC-TAI = -34 s 
Leap seconds can be introduced in UTC at the end of the months of December or June, depending on the 
evolution of UT1-TAI. Bulletin C is mailed every six months, either to announce a time step in UTC, or to 
confirm that there will be no time step at the next possible date.

   Daniel GAMBIS                                            
Director Earth Orientation Center of IERS   

Observatoire de Paris, France                    



 
         INTERNATIONAL EARTH ROTATION AND REFERENCE SYSTEMS SERVICE
                        EARTH ORIENTATION PARAMETERS
                          EOP (IERS) 05 C04
 
 
             FORMAT(2X,A4,I3,2X,I5,2F9.6,F10.7,2X,F10.7,2X,2F9.5)
****************************************************************************

    Date    MJD      x        y      UT1-UTC       LOD        dPsi  dEpsilon
                     "        "         s           s          "         "
     (0h UTC)

  YEAR ==> 2009

  JAN   1  54832-0.017015 0.146239 0.4071571   0.0010652   -0.06204 -0.00406
  JAN   2  54833-0.020427 0.147557 0.4059743   0.0012254   -0.06205 -0.00405
  JAN   3  54834-0.023271 0.149075 0.4046727   0.0013034   -0.06207 -0.00407
  JAN   4  54835-0.025730 0.150747 0.4033484   0.0013056   -0.06213 -0.00416
  JAN   5  54836-0.029031 0.152761 0.4020737   0.0012186   -0.06235 -0.00425
  JAN   6  54837-0.033382 0.154569 0.4009134   0.0010519   -0.06279 -0.00418
  JAN   7  54838-0.037543 0.156256 0.3999417   0.0008139   -0.06338 -0.00401
  JAN   8  54839-0.041695 0.158084 0.3992281   0.0005951   -0.06382 -0.00397
  JAN   9  54840-0.045900 0.159694 0.3986841   0.0005417   -0.06373 -0.00418
  JAN  10  54841-0.049566 0.161235 0.3981287   0.0006182   -0.06307 -0.00440
  JAN  11  54842-0.053086 0.162767 0.3974553   0.0008102   -0.06232 -0.00439
  JAN  12  54843-0.056504 0.164437 0.3965109   0.0011084   -0.06195 -0.00426
  JAN  13  54844-0.059603 0.166143 0.3952847   0.0013483   -0.06187 -0.00428
  JAN  14  54845-0.062424 0.167713 0.3938421   0.0014988   -0.06177 -0.00447
  JAN  15  54846-0.065337 0.169328 0.3923319   0.0015110   -0.06182 -0.00455

Plik eopc04.09



3 cm = 1 mas



Hipparcos Celestial Reference Frame

Launched in August 1989 Hipparcos successfully observed the 
celestial sphere for 3.5 years before operations ceased in March 1993.

The Hipparcos catalogue contains 118,218 stars. The positional 
accuracies of 1 to 3 mas at epoch 1991.25 are unsurpassed in the 
optical. Proper motion accuracies, of around 1 to 2 mas/yr, remain 
state of the art. Thus typical positional errors at a 2005 epoch are 
around 15 mas. 

The Tycho 2 Catalogue, completed in 2000, contains 2,539,913 stars. 
Positional accuracies range from about 10 to 100 mas, depending on 
magnitude. Proper motion accuracies are from 1 to 3 mas. 

Over 10 years after the successful Hipparcos mission a first attempt 
was made to improve upon the original link between the HCRF and the 
extragalactic ICRF (Bobylev et al., 2004). The possible error in the 
alignment between the 2 systems increases with time, approaching 
about 3 mas estimated standard error per axis at the 2005 epoch.



SIM-Planet Quest

• Synopsis: SIM Planet Quest is a space-based optical interferometer operating 
in a near Earth-trailing orbit
• Acronym: Space Interferometer Mission
• Funding Agency: NASA
• Launch: 2010 (plan). Five year baseline mission, potential ten year extended mission
• ConOps: SIM Planet Quest is a pointed mission with predefined targets
• Number of Objects: about 10,000 stars (1,300 grid stars)
• Magnitude Range: brighter than (a limiting magnitude of) about 20th
• Astrometric Accuracy: 4 microarcseconds wide angle, 1 microarcsec. narrow angle
• Reference Frame: Should SIM achieve 4 microarcseconds wide angle astrometric 
accuracy, the resultant grid will form the basis of the most accurate reference frame 
ever produced, easily exceeding the accuracy of the 
current radio-based ICRF. SIM will also be capable 
of observing a fair number of extragalactic sources. 
Detailed plans are currently being developed with 
regard to SIM observations of the extragalactic frame 
sources.
• Additional Information: SIM Planet quest is currently in
mission development Phase B (Preliminary Design phase).

         http://planetquest.jpl.nasa.gov/SIM



Gaia

• Synopsis: Gaia is a funded space astrometry mission intended to launch in 2010-
2012 Operating at L2, Gaia consists of three instruments which provide astrometric, 
photometric, and spectroscopic data
• Funding Agency: ESA
• Launch: before 2012 (planned). Five year operation phase
• ConOps: Continuous scanning. Two optically combined fields of view
• Number of Objects: 10^9
• Magnitude Range: 7-20^th magnitude
• Astrometric Accuracy: 15-20 microarcseconds @ 15^th m_v 
• Reference Frame: The stated accuracy goal of Gaia is somewhat less than that of 
SIM-PlanetQuest. What Gaia loses in accuracy, however, is easily overcompensated 
in the number of mission objects, of order 10^5 more 
than SIM-PlanetQuest. Gaia will also detect and 
measure the positions of about 400,000 QSOs, 
enabling an extremely rigid attachment of the 
impressively dense Gaia stellar frame to 
the extragalactic frame
• Additional Information: In addition to astrometry,
Gaia will provide 12 band millimagnitude photometry, 
radial velocity data for brighter stars to an accuracy 
of a few km/s and spectrophotometry in the visible 
and near-IR to  mv 17.5

    http://www.rssd.esa.int/gaia/



Radioteleskop 32- i 15-metrowy 
w Piwnicach k. Torunia 



Oświetlacze w ognisku wtórnym RT32





OCRA (One Centimetre Receiver Array), scientific papers
•   "OCRA: a One-Centimetre Receiver Array", Proc. SPIE, 4015 
•   "30 GHz flux density measurements of the Caltech-Jodrell flat-spectrum sources with OCRA-p", A&A, 474, 1093L 
•   "Preliminary Sunyaev Zel'dovich Observations of Galaxy Clusters with OCRA-p", MNRAS, 378, pp 673-680
•   "Survey of Planetary Nebulae at 30 GHz with OCRA-p", A&A, 498, 463
•   "30 GHz observations of sources in the VSA fields", MNRAS (Submitted)

                                                                                                  OCRA-p                                     OCRA-F

The OCRA project aims to 
construct a one hundred beam 
receiver system, operating in 
a frequency band centred 
on 30 GHz 

OCRA-F is currently being assembled and is 
expected to begin observing at the start of 
2010, with an upgrade to 16 beams around 
2012. OCRA-F will be used to do small scale 
blind surveys for point sources and 
the Sunyaev-Zel'dovich effect, and will also 
be able to create maps of extended emission.

http://www.jb.man.ac.uk/research/ocra/



http://www.astro.uni.torun.pl/piast/index.php



Nowy toruński 
radioteleskop

(90-100 m)

http://www.astro.uni.torun.pl/rt5.php



Koncepcja sterowania czaszą nowego 
90-metrowego radioteleskopu
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