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GRB030329: MULTICOLOR LIGHT CURVE ANDIONOSPHERIC DETECTIONPRICE, A.1; ACHEE, C. G.6; AQUINO, B.1; BEAVER, D.1; BROENS, E.4; BROWN, P.5; CHERRY,J. B.6; COLE, J. K.6; COONEY, W.1; DELLINGER, J.1; DILAPO, T.1; DILLON, B.1; DUNCKEL, N.1;DURIG, D. T.6; FISHMAN, G. J.7; GARLAND, G. F.6; GAROSSINO, P.1; GAROSSINO, T.1; GARY,B.1; GILMORE, A.3; GRANSLO, B.1; HAMBSCH, J.4; HENDEN, A.2; HOHMAN, D.1; KAISER, D.1;KERESZTY, Z.1; KILMARTIN, P.3; LIESMANN, J.1; LUBCKE, G.1; MATTEI, J. A.1; MONARD,B.1; NELSON, P.1; NORTON, C. B.6; OKSANEN, A.1; PAAKKONEN, P.1; SCHRABBACK, T.9;SCHNOOR, P. W.1; SEIFERT, A. L.6; STARKEY, D.1; SWAMICKANNU, J. P.6; TIKKANEN, P.1;VON DER LINDEN, A.9; WELCH, D. L.8; WEST, D.11 Amerian Assoiation of Variable Star Observers (AAVSO), Clinton B. Ford Astronomial Data & ResearhCenter 25 Birh St., Cambridge, MA 02138, USA; email: aavso�aavso.org2 Universities Spae Researh Assoiation/U. S. Naval Observatory, Flagsta�, AZ 86001 USA;email: aah�nofs.navy.mil3 Mt John University Observatory, University of Canterbury, Tekapo, New Zealand4 Vereniging voor Sterrenkunde, Belgium.5 Brigham Young University6 Cordell-Lorenz Observatory, The University of the South7 NASA Marshall Spae Flight Ctr.8 Department of Physis and Astronomy, MMaster University, Hamilton, ON L8S 4M1, Canada.9 Institute for Astrophysis and Spae Siene, University of Bonn, Bonn, Germany

The optial afterglow to GRB 030329 was disovered at position � = 10h44m49:s5,Æ = +21Æ3102300 (Peterson et al., 2003). The AAVSO International GRB Network hasolleted 452 multiolor observations of the afterglow from 03:47 on Marh 31 to 03:09 onApril 17, 2003. All observations have been redued using �eld photometry from Hendenet al. (Henden, 2003) The full light urve is displayed in Figure 1. The omparison starsare given in the hart in Figure 2. The light urve an be represented by 3 straight lines,with breaks at JD 2452729.0 and 2452736.5.Additionally, a disturbane of the Earth's ionosphere was observed oinident withthe HETE detetion time of GRB030329 (Vanderspek et al., 2003). This disturbanewas deteted with a Sudden Ionospheri Disturbane (SID) detetor by P. Shnoor asan inrease in the signal strength from a Low Frequeny (LF) radio beaon reeived inKiel, transmitted as a time signal from station HBG (75 kHz) near Geneva, 920 kmfrom the reeiver. See Figure 3. (Note: This is not a radio detetion of GRB030329;this disturbane was aused by the prompt X-rays and/or gamma-rays from GRB030329ionizing the upper atmosphere and modifying the radio propagation properties of theEarth's ionosphere.)Previously, at least three other transient, high-energy soures have produed detetableionospheri disturbanes, as measured with VLF reeivers: GRB830801 (Fishman et al.,
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1988); XRF 020427 (Fishman et al., 2002), and the Aug. 27, 1998 super-are from SGR1900+14 (Inan et al., 1999).All raw data shown in these �gures, FITS images, and more information about eahobservation and the SID detetion is available for download from the AAVSO WWW siteat http://www.aavso.org/grb/grb030329.shtml or by e-mail: aavso�aavso.org andalso through the IBVS website as 5415-t1.txt.The AAVSO International GRB network is grateful for the �nanial support of theCurry Foundation, NASA OÆe of Spae Siene, NASA Marshall Spae Flight Cen-ter, and Sonoma State University for their support for the High Energy Workshops forAmateur Astronomers, from whih this network grew.
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Fainter thanFigure 1. Complete Light urve of all AAVSO data for GRB030329. On the sale of these plots thezeropoint di�erene between the un�ltered-R observations and R is small. The same is true of theun�ltered-V data and Johnson V.
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Figure 2. 75kHz signal strength reeting a sudden ionospheri disturbane oinident withGRB030329. More data is available at http://www.qsl.net/df3lp/projets/sid/
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Figure 3. Finder hart of the �eld of GRB030329 with omparison stars indiated and theirphotometry in the lower right hand orner.


