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In this exposure we first present uncertainty principles with radially sym-
metric weights applied to curl-free vector fields. Part of these new inequalities
extend the family of Caffarelli-Kohn-Nirenberg (CKN) inequalities studied
by Catrina and Costa (J. Differential Equations 2009) from scalar fields to
curl-free vector fields. The best constants are improved. We will apply a new
representation of curl-free vector fields developed by Hamamoto (J. Funct.
Anal. 2021). The newly obtained results are also sharp and minimizers are
described explicitly. Secondly, we prove new sharp second order interpolation
functional inequalities for scalar fields with radial weights. We apply new
factorization methods by adding some new crucial terms in our square ex-
pansion formula. In some situations we combine this method with a method
based on decomposition in spherical harmonics.

Acknowledgment: This exposure is based on the joint works [2, 11, [3]
written in collaboration with Joshua Flynn (University of Connecticut, USA,
email: joshua.flynn@uconn.edu) and Nguyen Lam (Memorial University of
Newfoundland, Canada, email: nlam@grenfell. mun.ca).

This talk is partially supported by a grant of the Ministry of Research,
Innovation and Digitization, CNCS - UEFISCDI, Romania, project number
PN-II1-P1-1.1-TE-2021-1539, within PNCDI TII.



References

1]

2]

3]

C. Cazacu, J. Flynn and N. Lam, Short proofs of refined sharp Caffarelli-
Kohn-Nirenberg inequalities, J. Differential Equations 302 (2021), 533—
549.

C. Cazacu, J. Flynn and N. Lam, Sharp second order uncertainty prin-
ciples. Preprint arXiv:2012.12667.

C. Cazacu, J. Flynn and N. Lam, Caffarelli-Kohn-Nirenberg inequal-
ities for curl-free vector fields and second order derivatives. Preprint
arXiv:2111.15067.



