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ABSTRAK

IMAM QALBUN SALIM. Formulasi dan Analisis Geometri Persamaan
Geodesik di Sekitar Black Hole Kerr-Newman dalam Ruang-Waktu 4+1 Dimensi.
Dibimbing oleh HUSIN ALATAS dan TONY IBNU SUMARYADA.

Perkembangan teori gravitasi dari Hukum Newton hingga Teori Relativitas
Umum Einstein telah membuka wawasan baru, yang kemudian mendorong
eksplorasi lebih lanjut terhadap lubang hitam. Penelitian ini menguraikan
Karakteristik geometri dari lubang hitam Kerr-Newman dalam ruang-waktu 4+1.
Radius karakteristik lubang hitam diperoleh dengan melakukan analisis
karakteristik metrik, persamaan geodesik diperoleh melalui prinsip peminimalan
aksi, sementara dampak muatan lubang dipahami dengan melakukan perbandingan
metrik dan potensial gravitasinya. Didapatkan hasil 7 = 0 untuk radius singularitas
dan 1y, 5 untuk radius cakrawala peristiwa dan ergosfer. Dimensi spasial tambahan
mempengaruhi nilai radius 1y dan rz. Persamaan geodesik yang didapat
diekspresikan dalam kerangka waktu kosmik untuk mendapatkan interpretasi yang
lebih relevan. Ditemukan bahwa muatan lubang hitam berpengaruh dalam
mengurangi intensitas medan gravitasi yang telah dibuktikan melalui perbandingan
metrik dan potensial gravitasi antara lubang hitam Kerr-Newman dan Kerr.

Kata kunci: Lubang hitam Kerr-Newman, muatan lubang hitam, persamaan
geodesik, ruang-waktu 4+1 dimensi, waktu kosmik.

ABSTRACT

IMAM QALBUN SALIM. Formulation and Geometry Analysis of
Geodesic Equation Around the Kerr-Newman Black Hole in 4+1 Dimensional
Spacetime. Supervised by HUSIN ALATAS and TONY IBNU SUMARYADA.

The development of gravitational theory from Newton's Law to Einstein's
General Theory of Relativity has opened new insights, which have further driven
the exploration of black holes. This study outlines the geometric characteristics of
the Kerr-Newman black hole in 4+1 dimensional spacetime. The characteristic radii
of the black hole are obtained through the analysis of the metric characteristics,
while the geodesic equations are derived via the principle of action minimization.
The impact of the black hole's charge is understood by comparing the metric and
gravitational potential. The results show that r = 0 for the singularity radius, and
ry and rp for the event horizon and ergosphere radius. Additional spatial
dimensions influence the values of 1y and 1. The derived geodesic equations are
expressed in cosmic time for a more relevant interpretation. It was found that the
black hole charge affects the reduction in gravitational field intensity, as
demonstrated through the comparison of metrics and gravitational potential
between the Kerr-Newman and Kerr black holes.

Keywords: 4+1 dimensional spacetime, black hole charge, cosmic time, geodesic
equations, Kerr-Newman black hole.
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