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The first detection of gravitational waves GW150414 was announced in 2016 by the collaboration LIGO
(Laser Interferometer Gravitational-Wave Observatory). The detected signal corresponds to the merger
of two black holes with masses of 35M and 30M,, which when joined formed a black hole of 62 ,. Ignor-
ing the rotational energies of the black holes, you may assume that the energy released by this process
(Eqw) is emitted solely in the form of gravitational waves, that were observed by the interferometer in
2015. You are given that the explosion of a supernova (SN) releases Eqy = 2 x 10% J.

1.1 To find out which of these two events (SN, GW) releases more energy, estimate  5.0pt
the energy ratio £= .
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MbPBOTO perncTprpaHe Ha rpaBUTauMoHHN BbaHN GW150414 6elue obsiBeHo npe3 2016 r. oT konabo-
pauusTa LIGO (Laser Interferometer Gravitational-Wave Observatory). PernctpupaHusT curHan oTrosa-
P Ha CIMBAHETO Ha /iBe YepHU AynKun ¢ macu 35M v 30M, KOUTO cnej obeAnHABaHETO c1 0bpasyBa-
Xa YepHa gynka ¢ maca 62M,. iIrHopupainkun eHepruata Ha BbpTeHe Ha YepHuTe Ayrku Bue Moxe Aa
npeanonoxunTe, Ye eHeprmaTa oTaeneHa npu Tosm npouec (E.y,) € buna nsnbyeHa BbB BUJ Ha rpaBu-
TaLMOHHMW Bb/HW, KOUTO 6axa HabnogaBaHn oT nHTepdepomeTbpa npes 2015 r. . VI3BecTHO e, ye npwu
n36yxBaHeTO Ha CBPbXHOBA 3Be3a (SN) ce ocBo60OXAaBa eHeprusa oT Nopsigbka Ha Egy = 2 x 1044 .

1.1 Onpegenete npu Koe oT Te3u ABe aBneHus (SN, GW) ce otgens rioseye eHeprud.  5.0pt
OueHeTe OTHOLLEHNETO Ha eHeprunTe % .
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