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General relativity & internal Spin

M. Pavlichenkov, EPL 85, 40008 (2009).
Giorgio Papini, Gen Relativ Gravit 40, 1117 (2008).
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Taking 1020spins and r = 1mm

Ω∗ = 10−3
1

𝑠

B∗ = 10−14 T



What is a possible magnetic 
sensitivity? Take a magnetic 
sensor that observes: 

𝐵𝑜𝑏𝑠 = 𝐵𝑡𝑟𝑢𝑒 + 𝛿𝐵



Mean magnetostatic energy:
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Magnetostatic sensitivity
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M. W. Mitchell and S. P. Alvarez, arXiv:1905.00618 (2019).



Ferromagnetic needle



Two regimes:
precessing and tipping



T. Wang, S. Lourette, S. R. Kelley, M. Kayci, Y. B. Band, 
D. F. Jackson Kimball, A. Sushkov, and D. Budker, 
Physical Review Applied 11, 044041 (2019).

Y. B. Band, Y. Avishai, and A. Shnirman, 
Phys. Rev. Lett. 121, 160801 (2018).







“… a path forward to observe precession due to the 
intrinsic spin angular momentum of the magnet with 
applications in highly sensitive magnetometry."
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"We can use our particle to detect ultralow magnetic 
felds by exploiting the sensitivity of rotational modes to 
small torques."
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