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HIGH-SPIN FACTOR IN THE KERR SPACETIME
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The power emitted in GR (Kerr) :
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BZ MECHANISM IN MODIFIED GRAVITY

FIELD LINES/LIGHT SURFACES

] 0.60

FIELD LINES ANGULAR VELOCITY 7/9

KERR-MOG BACKGROUND 4 os8|
q=G°°_GN 0<q<i—1 M, =1+qM " osel
GN ’ - - 0{2 ’ 9 - I
a 1 054
QH(aa Q) — q
r, — 1+qu 052
{050} o
FRACTIONAL DEVIATION FROM GR 6 0.0 0.5 1.0 1.5 2.0 2.5 3.0
0] | | i 0
_ 22
E, =«|27¥,| QH
----- (g, »*) = (0, 0.5)
&.\O _ (g, o*) = (0.03, 0.4999) I FC, Harmark et Al (2024)
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CONCLUSION AND OUTLOOKS
E, =k 2a%y)* Qz Q)

The Q%{ scaling is not always representative of the BZ mechanism and cannot distinguish GR and non-GR case

The High-Spin Factor f(€2,) contains crucial and non-degenerate information on strong gravity regime!

» Can be computed perturbatively at high orders (Matched Asymptotic Expansion Scheme)

FC, Dias et Al (2022)

» Logarithmic terms necessary (Good agreement with simulations for a ~ 0.99)

» Contains insights about the underlying theory of gravity (testthe Kerr—-Hypothesis) FC Harmarket Al (2024)

Extend the knowledge of f(€2;;) to THEORY-AGNOSTIC FRAMEWORKS FC, Rezzolla (in preparation)



THANKS!
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ADDENDUM |

MATCHED ASYMPTOTIC EXPANSION

r-REGION ANSATZ
w(r, 0) = yy(0) + a? yn(r, 0) + a*y,(r, 0) + & ys(r,0)+O(a’log a),

rol(w) = aiy(yy) + @iz(yn) + a*iy(yp) + @ |I5(r,0) + log a I5; (r,0)| + O(a® log ),
Q) = a wy(yy) + @ o3(yp) + a” () + @ [Qs(l’, 0) + log a Qg (r, 9)] +0(a’loga).

-REGION ANSATZ
w(r, 0) = yy(0) + a’ ws(7, 0) + a [1174(7‘, 0) + loga w,, (7, 0)] +0(a’ log a),

rod(w) = aiy(yy) + & i3(p) + a’iy(F) + @ [is(’_”, 0) + loga I (7, 9)] +0(a’loga),

Q) = aw(yy) + @ 03(yy) + a’ w,(wp) + @ [QS(’_’, 0) + loga Qg (7, 9)] +0(a’loga).

> r— oo inthe r-region > ¥ —= 0 inthe r-region
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_8 r 800 r 40 r o | r 1o w37, 0) g = »(0) o | 224 2(0) 2960 4(0) 2 (0) =
Lo 227 1 r 11 72 12 F 227 3
wy(r, 0) = + +———log—| B,(0)+ (7, 0) = ———0,(0)+ ——log— O,(0)+ 0,(0)+ 0,0
224 1y 100800 1680 " rp | W0 =002 2 0 m & 2O+ 100800 *2* 596000 4P
9 363 3 _ ~ | 3 7 7
+ - + log—| ©,0)+ 0 2L10g + ®,(0)+ @)4(9)] log—+ 0 —
8960 r, 896000 22400 - r, B, 1680 22400 o o
72 r L 1 rg 1
ws(r, 0) = —29‘7((9)+@ — W (7, 0) = — 10 72 0,(0) — 1630 0,(0)+ 29400 0,(0)
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ADDENDUM |

MATCHED ASYMPTOTIC EXPANSION

r-REGION ANSATZ
w(r, 0) = yy(0) + a? yn(r, 0) + a*y,(r, 0) + & ys(r,0)+O(a’log a),

rol(w) = aiy(yy) + @iz(yn) + a*iy(yp) + @ |I5(r,0) + log a I5; (r,0)| + O(a® log ),
Q) = a wy(yy) + @ o3(yp) + a” () + @ [Qs(l’, 0) + log a Qg (r, 9)] +0(a’loga).
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ADDENDUM 11

NON-PERTURBATIVE STRUCTURE

Kerr geometry is analytic in a, we therefore expect that also the magnetosphere is analytic!

EXAMPLE
For finite a the function is analytic

prm

1 o 1 1
| az\/(az) — =1—a2+\a|3+a4—5\a\5+\alslog\a\+@(a6)

a’ + 1 + 1

The limit a — 0O leads to non-analytic terms




