Vol. 93, No. 3 DUKE MATHEMATICAL JOURNAL © 1998

RADON TRANSFORM AND THE CAVALIERI
CONDITION:
A COHOMOLOGICAL APPROACH

ANDREA D’AGNOLO

CONTENTS

0. INtroduction ........ccouuiieiiiiiiiiie i ittt eii e e 597
1. Statement of the main results..............ooiiiiiiiiiiiiiniiiiniinneenn. 599
1.1. Projective Radon transform................coooiiiiiiiiiian, 599

1.2. Nonlocal differentials..............oooiiiiiiiiiiiiiiiiiiii e, 600

1.3. Affine Radon transform .............ccooiiiiiiiiiiiiiiiiiiiiiiaan. 601

2. Review of integral transforms ............ccoooiiiiiiiiiiiiiiiiiiii i 602
2% DR\ [0 1 7 o + U 602

22, Integral kernels..........ooouiiiniiiiiii ittt 603

2.3. Complex projective Radon transform.....................ooo.... 605

3. Proof of the main results ...........couiiiiiiiiiiiiiiiiii it 607
3.1. Geometrical preliminaries............ooveeiuniiiiiiiiiiiiiieannn., 607

3.2. Real projective Radon transform...............oovvviiiiiniieannn.. 610

3.3. Nonlocal differentials..............oooviiiiiiiiiiiiiiiiiii ... 612

3.4. Cavalieri condition and nonlocal Borel theorem................... 615

4. Otherrelated results..........ooiiiiiiiiiiiiiiii it 616
4.1. Laplace-Borel theorem ............cooiviiiiiiiiiiiiiiiiiiianneees 616
4.2. Helgason’s support theorem..........c.oviiviiiiiiinniinernnennnnns 618

4.3. Conformal Radon transform ...............cooooiiiiiiiiiniin... 619
4.4. Affine Radon transform of other functional spaces ................ 620
Appendix A. Quantization of integral transforms...................... ... 622
A.l. Distribution kernels...........c.ooviiiiiiiiiiiiii i 622
A2, Boundary values .........ccoiiiiiiiniiieeiiiiie i 626
A.3. Quantization of real projective duality...................ooooiiiiia 628
Appendix B. Homogeneous coordinates for the blowup ..................... 630

0. Introduction. Let P be a real n-dimensional projective space. For ke Z
and ¢ € Z/2Z, we denote by € (¢|k) the € line bundle on P whose sections f
satisfy the relation

f(Ax) = (sgnA)°A*f(x)  VAeRX,
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