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I. FULL DERIVATIONS
A. Expression for time-of-flight

The time-of-flight of particles to the detectors is determined by plugging z(tf) = L into Eq. 4 from the main
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This equation is of the form:
C = Acosh(z) + Bsinh(x) (2)
where:
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If |A] > |B| we can define:
A = acosh(f), B = asinh(p) (6)
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, so that

C = a(cosh(B)cosh(x) + sinh(B)sinh(z) = acosh(B + x). (9)



Consequently:
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Plugging in the values for C, a and £ leads to:
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In the case where |A| < |B| we use a similar derivation with:

C = cosh(z) + Bsinh(x) = a(sinh(B)cosh(x) + cosh(f)sinh(x)) = asinh(B + x)
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where
A = asinh(B) = 2z + U B = acosh(B) ve
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leading to:
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B. Second order expansion of impact position

We perform expansion of Eq. 11 around v? = zy = 0. Noting that:
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Leads to:
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Expanding the expression for p; around w,ty = 7/2 leads to:
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