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The classical Tate conjecture
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X smooth and proper variety over a field F

Question:    is this map surjective?

GF := Gal(F/F )
<latexit sha1_base64="WUOgMy0RTOOtGpB2nk+gEQeJxUU=">AAACCXicbVDNS8MwHE39nPOr6tFLcAjzMtspKIIwEDaPE9wHrKWkWbaFpWlJUmGUXr34r3jxoIhX/wNv/jemWw+6+SDweO/9kvyeHzEqlWV9G0vLK6tr64WN4ubW9s6uubfflmEsMGnhkIWi6yNJGOWkpahipBsJggKfkY4/vsn8zgMRkob8Xk0i4gZoyOmAYqS05Jmw4dXh1TVMHBHABmJp2Ql1Prsuqaen9RPPLFkVawq4SOyclECOpmd+Of0QxwHhCjMkZc+2IuUmSCiKGUmLTixJhPAYDUlPU44CIt1kukkKj7XSh4NQ6MMVnKq/JxIUSDkJfJ0MkBrJeS8T//N6sRpcugnlUawIx7OHBjGDKoRZLbBPBcGKTTRBWFD9V4hHSCCsdHlFXYI9v/IiaVcr9lmlendeqlXzOgrgEByBMrDBBaiBW9AELYDBI3gGr+DNeDJejHfjYxZdMvKZA/AHxucPI3SYrQ==</latexit>

absolute Galois group

` 6= p := char(F )
<latexit sha1_base64="hJ6Q8H682fMfRe9Pi3D9BWljUAo=">AAACBXicbVBNS8NAEN34WetX1KMegkWoUEpSBUUQCoJ4rGA/oAlls520SzebuLsRSujFi3/FiwdFvPofvPlv3KY9aOuDgcd7M8zM82NGpbLtb2NhcWl5ZTW3ll/f2NzaNnd2GzJKBIE6iVgkWj6WwCiHuqKKQSsWgEOfQdMfXI395gMISSN+p4YxeCHucRpQgpWWOuaBC4y5JZfDvVuKLy5TV4QW6WMxKl4fd8yCXbYzWPPEmZICmqLWMb/cbkSSELgiDEvZduxYeSkWihIGo7ybSIgxGeAetDXlOATppdkXI+tIK10riIQurqxM/T2R4lDKYejrzhCrvpz1xuJ/XjtRwbmXUh4nCjiZLAoSZqnIGkdidakAothQE0wE1bdmCWCidHB5HYIz+/I8aVTKzkm5cntaqFamceTQPjpEReSgM1RFN6iG6oigR/SMXtGb8WS8GO/Gx6R1wZjO7KE/MD5/ANC6l28=</latexit>

cycle class map NS(X)⌦Z Q` �! H
2
ét (XF ,Q`(1))

GF

<latexit sha1_base64="HzUsFo8+ddMxMvVQHRpERpUODJE="></latexit>
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The classical Tate conjecture

Conjecture (Tate):      If F is finitely generated over its prime field, then


is surjective.

NS(X)⌦Z Q` �! H
2
ét (XF ,Q`(1))

GF

<latexit sha1_base64="HzUsFo8+ddMxMvVQHRpERpUODJE="></latexit>



Charles, Kim, Madapusi-Pera, Maulik, Nygaard, Ogus 
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The classical Tate conjecture

Known for:

abelian varieties:

K3 surfaces:

hyperkähler varieties in characteristic zero:

surfaces with             in characteristic zero

          and with sufficiently non-trivial VHS:

pg = 1
<latexit sha1_base64="BBZaQUfQ5MHABfqrkQ0soqOwO7w=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CIUvHisYNpCG8pmO2mXbjZhdyOU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhang2rjut7O2vrG5tV3aKe/u7R8cVo6OWzrJFEOfJSJRnZBqFFyib7gR2EkV0jgU2A7HdzO//YRK80Q+mkmKQUyHkkecUWMlP+0Pb71+perW3DnIKvEKUoUCzX7lqzdIWBajNExQrbuem5ogp8pwJnBa7mUaU8rGdIhdSyWNUQf5/NgpObfKgESJsiUNmau/J3Iaaz2JQ9sZUzPSy95M/M/rZia6CXIu08ygZItFUSaIScjsczLgCpkRE0soU9zeStiIKsqMzadsQ/CWX14lrXrNu6zVH66qjXoRRwlO4QwuwINraMA9NMEHBhye4RXeHOm8OO/Ox6J1zSlmTuAPnM8fQRiORA==</latexit>

Moonen

André, Tankeev

André, Faltings, Tate, Tankeev, Zarhin
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Raskind’s Tate conjecture

Question:     is there a Tate conjecture for p-adic fields, that is,

                     if F is a finite extension of       ? Qp

<latexit sha1_base64="hIm6faLB0dIM0ins7LbzKBnk7Go=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqszUgi4Lbly2YB/QGUomzbShmUxIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cUHKmjet+O6Wt7Z3dvfJ+5eDw6PikenrW00mqCO2ShCdqEGJNORO0a5jhdCAVxXHIaT+c3ed+/4kqzRLxaOaSBjGeCBYxgo2VfD/GZhqGWWcxkqNqza27S6BN4hWkBgXao+qXP05IGlNhCMdaDz1XmiDDyjDC6aLip5pKTGZ4QoeWChxTHWTLzAt0ZZUxihJlnzBoqf7eyHCs9TwO7WSeUa97ufifN0xNdBdkTMjUUEFWh6KUI5OgvAA0ZooSw+eWYKKYzYrIFCtMjK2pYkvw1r+8SXqNundTb3SatVajqKMMF3AJ1+DBLbTgAdrQBQISnuEV3pzUeXHenY/VaMkpds7hD5zPH0Slkcg=</latexit>

Conjecture (Raskind):      If F is a p-adic field, if             , and if 

                                         X has totally degenerate reduction, then


                                         is surjective.

NS(X)⌦Z Q` �! H
2
ét (XF ,Q`(1))

GF

<latexit sha1_base64="HzUsFo8+ddMxMvVQHRpERpUODJE="></latexit>

` = p
<latexit sha1_base64="L6W7jeEDK4Q/tZyEjXOym/F45H0=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgoZSkCnoRCl48VrAf2ISy2U7apZtN2N0IJfRfePGgiFf/jTf/jds2B219MPB4b4aZeUHCmdKO820V1tY3NreK26Wd3b39g/LhUVvFqaTYojGPZTcgCjkT2NJMc+wmEkkUcOwE49uZ33lCqVgsHvQkQT8iQ8FCRok20qOHnHvVG6+a9MsVp+bMYa8SNycVyNHsl7+8QUzTCIWmnCjVc51E+xmRmlGO05KXKkwIHZMh9gwVJELlZ/OLp/aZUQZ2GEtTQttz9fdERiKlJlFgOiOiR2rZm4n/eb1Uh9d+xkSSahR0sShMua1je/a+PWASqeYTQwiVzNxq0xGRhGoTUsmE4C6/vEra9Zp7UavfX1Ya9TyOIpzAKZyDC1fQgDtoQgsoCHiGV3izlPVivVsfi9aClc8cwx9Ynz+XzJAo</latexit>
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Raskind’s Tate conjecture

Why            ?` = p
<latexit sha1_base64="L6W7jeEDK4Q/tZyEjXOym/F45H0=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgoZSkCnoRCl48VrAf2ISy2U7apZtN2N0IJfRfePGgiFf/jTf/jds2B219MPB4b4aZeUHCmdKO820V1tY3NreK26Wd3b39g/LhUVvFqaTYojGPZTcgCjkT2NJMc+wmEkkUcOwE49uZ33lCqVgsHvQkQT8iQ8FCRok20qOHnHvVG6+a9MsVp+bMYa8SNycVyNHsl7+8QUzTCIWmnCjVc51E+xmRmlGO05KXKkwIHZMh9gwVJELlZ/OLp/aZUQZ2GEtTQttz9fdERiKlJlFgOiOiR2rZm4n/eb1Uh9d+xkSSahR0sShMua1je/a+PWASqeYTQwiVzNxq0xGRhGoTUsmE4C6/vEra9Zp7UavfX1Ya9TyOIpzAKZyDC1fQgDtoQgsoCHiGV3izlPVivVsfi9aClc8cwx9Ynz+XzJAo</latexit>

if             and X has good reduction with special fibre      , then

X0
<latexit sha1_base64="SXiuoKwyUmf2cfgigGDKFtytLSw=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lqQY8FLx4r2A9sQ9lsN+3SzSbsToQS+i+8eFDEq//Gm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1gNOE+xEdKREKRtFKj1mfUUm6s4E7KFfcqrsAWSdeTiqQozkof/WHMUsjrpBJakzPcxP0M6pRMMlnpX5qeELZhI54z1JFI278bHHxjFxYZUjCWNtSSBbq74mMRsZMo8B2RhTHZtWbi/95vRTDGz8TKkmRK7ZcFKaSYEzm75Oh0JyhnFpCmRb2VsLGVFOGNqSSDcFbfXmdtGtV76pau69XGrU8jiKcwTlcggfX0IA7aEILGCh4hld4c4zz4rw7H8vWgpPPnMIfOJ8/6VSQXQ==</latexit>

` 6= p
<latexit sha1_base64="r7kNePnye/q90DsVgKsSEWXgvjw=">AAAB9XicbVBNS8NAEJ34WetX1aOXYBE8lJJUQY8FLx4r2A9oYtlsJ+3SzSbubpQS+j+8eFDEq//Fm//GbZuDtj4YeLw3w8y8IOFMacf5tlZW19Y3Ngtbxe2d3b390sFhS8WppNikMY9lJyAKORPY1Exz7CQSSRRwbAej66nffkSpWCzu9DhBPyIDwUJGiTbSvYecexVP4INXSYq9UtmpOjPYy8TNSRlyNHqlL68f0zRCoSknSnVdJ9F+RqRmlOOk6KUKE0JHZIBdQwWJUPnZ7OqJfWqUvh3G0pTQ9kz9PZGRSKlxFJjOiOihWvSm4n9eN9XhlZ8xkaQaBZ0vClNu69ieRmD3mUSq+dgQQiUzt9p0SCSh2gQ1DcFdfHmZtGpV97xau70o12t5HAU4hhM4AxcuoQ430IAmUJDwDK/wZj1ZL9a79TFvXbHymSP4A+vzB2arkb0=</latexit>

H
n
ét(XF ,Q`(i))

GF ⇠= H
n
ét(X0,k,Q`(i))

Gk

<latexit sha1_base64="kTsoF2o+4ZSJeM54PEKe3GCeTGI="></latexit>

which computes invariants of       


if X has semi-stable reduction: conjectures of Consani     

X0
<latexit sha1_base64="SXiuoKwyUmf2cfgigGDKFtytLSw=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lqQY8FLx4r2A9sQ9lsN+3SzSbsToQS+i+8eFDEq//Gm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1gNOE+xEdKREKRtFKj1mfUUm6s4E7KFfcqrsAWSdeTiqQozkof/WHMUsjrpBJakzPcxP0M6pRMMlnpX5qeELZhI54z1JFI278bHHxjFxYZUjCWNtSSBbq74mMRsZMo8B2RhTHZtWbi/95vRTDGz8TKkmRK7ZcFKaSYEzm75Oh0JyhnFpCmRb2VsLGVFOGNqSSDcFbfXmdtGtV76pau69XGrU8jiKcwTlcggfX0IA7aEILGCh4hld4c4zz4rw7H8vWgpPPnMIfOJ8/6VSQXQ==</latexit>
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Raskind’s Tate conjecture

examples of Lubin-Tate and Oort of

elliptic curves with good reduction, where


is not surjective. Then,             would be a counter-example 

to a more general Raskind’s conjecture.


see also Appendix A of our article for more examples

Why totally degenerate reduction?

End(E)⌦Qp ! End(Vp(E))
<latexit sha1_base64="LxxYTLQFiefLu8exHGgssHlW/xM="></latexit>

E ⇥ E
<latexit sha1_base64="/0FOhqfct2TSrTbYErqYxHxIV+I=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FiQgscK9kPaUDbbTbt0Nwm7E6GE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfztr6xubWdmGnuLu3f3BYOjpumTjVjDdZLGPdCajhUkS8iQIl7ySaUxVI3g7GtzO//cS1EXH0gJOE+4oOIxEKRtFKj/UeCsUNqfdLZbfizkFWiZeTMuRo9EtfvUHMUsUjZJIa0/XcBP2MahRM8mmxlxqeUDamQ961NKJ2jZ/ND56Sc6sMSBhrWxGSufp7IqPKmIkKbKeiODLL3kz8z+umGN74mYiSFHnEFovCVBKMyex7MhCaM5QTSyjTwt5K2IhqytBmVLQheMsvr5JWteJdVqr3V+VaNY+jAKdwBhfgwTXU4A4a0AQGCp7hFd4c7bw4787HonXNyWdO4A+czx8qg4/w</latexit>
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Raskind’s Tate conjecture

Known cases of Raskind’s conjectures:

products of Tate elliptic curves: Raskind-Xarles, Gregory-L.

varieties that are uniformised by

        Drinfeld’s upper half plane:

Ito-Rapoport 

Evidence is rather thin, but a p-adic approach to the classical Tate

conjecture via Raskind’s Tate conjecture would be very interesting!
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1. A semi-linear algebra translation 

2. Rational structures   
(on log-crystalline cohomology) 

3. Application to Raskind’s conjecture 

4. A theorem of Berthelot, Ogus, and Yamashita 

5. Raskind-admissibility 

6. A reformulation of Raskind’s conjecture


12

II. Translating Raskind’s conjecture into semi-linear algebra
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A semi-linear algebra translation

X smooth and proper over K

K p-adic field

X ! SpecOK
<latexit sha1_base64="vCLq3G4OzBnmGMXTvLFQSN4L5RQ=">AAACDnicbZDLSsNAFIYn9VbrLerSzWApuCglqYIuC24EF1a0F2hCmEwn7dCZJMxMhBLyBG58FTcuFHHr2p1v46TNQlsPDHz8/zmcOb8fMyqVZX0bpZXVtfWN8mZla3tnd8/cP+jKKBGYdHDEItH3kSSMhqSjqGKkHwuCuM9Iz59c5n7vgQhJo/BeTWPicjQKaUAxUlryzFrqYMRgP3PqjoqceuoIDu9igrOcc+sm8649s2o1rFnBZbALqIKi2p755QwjnHASKsyQlAPbipWbIqEoZiSrOIkkMcITNCIDjSHiRLrp7JwM1rQyhEEk9AsVnKm/J1LEpZxyX3dypMZy0cvF/7xBooILN6VhnCgS4vmiIGFQRTDPBg6pIFixqQaEBdV/hXiMBMJKJ1jRIdiLJy9Dt9mwTxvN27Nqq1nEUQZH4BicABucgxa4Am3QARg8gmfwCt6MJ+PFeDc+5q0lo5g5BH/K+PwB+ZCbXw==</latexit>

proper and semi-stable model

 p-adic Hodge theory gives an isomorphism                              
 
 
 
 
 

H
n
ét(XK ,Qp(m))GK

⇠= H
n
log�cris(X0/K0)'=pm,N=0 \ Film H

n
dR(X/K)

<latexit sha1_base64="ITfBqjlqOcsE+mLQAAQrcJ9JWZc="></latexit>
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A semi-linear algebra translation

H
2
log�cris(X0/K0)

'=p,N=0 \ Fil1 H2
dR(X/K)

<latexit sha1_base64="Ik53ePQyJMQLcShG+tVEKawd/H8="></latexit>

relevant for Raskind’s conjecture: 

X0 =
[

i

Yi

<latexit sha1_base64="avlb1fQBx5IIPRHM7zYrNemKADc=">AAACBnicbVBNS8NAEJ34WetX1KMIi0XwUEpSBb0IBS8eK9gPaULYbDft0s0m7G6EEnry4l/x4kERr/4Gb/4bkzYHbX0w8Hhvhpl5fsyZ0pb1bSwtr6yurZc2yptb2zu75t5+W0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+6Dr3Ow9UKhaJOz2OqRvigWABI1hnkmcepQ7BHHUnnuVUr5yq47MBSWKPoXuPlT2zYtWsKdAisQtSgQJNz/xy+hFJQio04Vipnm3F2k2x1IxwOik7iaIxJiM8oL2MChxS5abTNyboJFP6KIhkVkKjqfp7IsWhUuPQzzpDrIdq3svF/7xeooNLN2UiTjQVZLYoSDjSEcozQX0mKdF8nBFMJMtuRWSIJSY6Sy4PwZ5/eZG06zX7rFa/Pa806kUcJTiEYzgFGy6gATfQhBYQeIRneIU348l4Md6Nj1nrklHMHMAfGJ8/CEeXgg==</latexit>

assume that special fibre is SNCD:

H
2
ét(XK ,Qp(1))

GK
<latexit sha1_base64="HrStOUyxJmMVJRlhwKTbEViy/sw="></latexit>

which is isomorphic to  
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A semi-linear algebra translation

Steenbrink - Rapoport-Zink - Mokrane - Nakkajima spectral sequence

E
�k,h+k
1 =

L
j�max{�k,0} H

h�2j�k
cris (Y [2j+k]

/K0)(�j � k)

) H
h
log�cris(X0/K0)

<latexit sha1_base64="fL119K9wA6UNBgWcL4ChEjjnwgU="></latexit>

X0 =
[

i

Yi

<latexit sha1_base64="avlb1fQBx5IIPRHM7zYrNemKADc=">AAACBnicbVBNS8NAEJ34WetX1KMIi0XwUEpSBb0IBS8eK9gPaULYbDft0s0m7G6EEnry4l/x4kERr/4Gb/4bkzYHbX0w8Hhvhpl5fsyZ0pb1bSwtr6yurZc2yptb2zu75t5+W0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+6Dr3Ow9UKhaJOz2OqRvigWABI1hnkmcepQ7BHHUnnuVUr5yq47MBSWKPoXuPlT2zYtWsKdAisQtSgQJNz/xy+hFJQio04Vipnm3F2k2x1IxwOik7iaIxJiM8oL2MChxS5abTNyboJFP6KIhkVkKjqfp7IsWhUuPQzzpDrIdq3svF/7xeooNLN2UiTjQVZLYoSDjSEcozQX0mKdF8nBFMJMtuRWSIJSY6Sy4PwZ5/eZG06zX7rFa/Pa806kUcJTiEYzgFGy6gATfQhBYQeIRneIU348l4Md6Nj1nrklHMHMAfGJ8/CEeXgg==</latexit>

Y [m] :=
a \

m-fold intersections

Yi

<latexit sha1_base64="uAG+XBryjIDT+YsLcuoCHNA2rZY="></latexit>

SNCD
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Rational structures

total degeneration:

H
n
cris(Y

[m]
/K0) =

⇢
zero if n is odd
spanned by algebraic cycles if n is even

<latexit sha1_base64="hHcKy5sMAebBx9BwcaZrmc1iIx8="></latexit>

then, we obtain an explicit description of

as follows: 

H
2
log�cris(X0/K0)

<latexit sha1_base64="KuJbSKhgrquyzNXtZLpTadrOXvI=">AAACB3icbVDLSsNAFJ3UV62vqEtBBotQF9YkCrosuCm4qWAf0MYwmU7aoZNJmJkIJWTnxl9x40IRt/6CO//GaZuFth64cDjnXu69x48Zlcqyvo3C0vLK6lpxvbSxubW9Y+7utWSUCEyaOGKR6PhIEkY5aSqqGOnEgqDQZ6Ttj64nfvuBCEkjfqfGMXFDNOA0oBgpLXnmYf3e8VIWDU6xoDKrpD2MGOxknnV241knnlm2qtYUcJHYOSmDHA3P/Or1I5yEhCvMkJRd24qVmyKhKGYkK/USSWKER2hAuppyFBLpptM/MnislT4MIqGLKzhVf0+kKJRyHPq6M0RqKOe9ifif101UcOWmlMeJIhzPFgUJgyqCk1BgnwqCFRtrgnQO+laIh0ggrHR0JR2CPf/yImk5Vfu86txelGtOHkcRHIAjUAE2uAQ1UAcN0AQYPIJn8ArejCfjxXg3PmatBSOf2Qd/YHz+AOwol/8=</latexit>
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Rational structures

rational structure

V = A�B0 �B1 � C
<latexit sha1_base64="g+ilWGEyyaBC76Ar1TtHxwxpxII=">AAACFHicbZBNS8MwGMdTX+d8q3r0EhyCIIx2CnoRprt4nOBeYC0lTdMtLG1qkgqj7EN48at48aCIVw/e/DZmXRHdfCDhx///PCTP308YlcqyvoyFxaXlldXSWnl9Y3Nr29zZbUueCkxamDMuuj6ShNGYtBRVjHQTQVDkM9Lxh42J37knQlIe36pRQtwI9WMaUoyUljzzuA2duxQFF/kNLx2esFTCK8/6IbughmdWrKqVF5wHu4AKKKrpmZ9OwHEakVhhhqTs2Vai3AwJRTEj47KTSpIgPER90tMYo4hIN8uXGsNDrQQw5EKfWMFc/T2RoUjKUeTrzgipgZz1JuJ/Xi9V4bmb0ThJFYnx9KEwZVBxOEkIBlQQrNhIA8KC6r9CPEACYaVzLOsQ7NmV56Fdq9on1drNaaVeK+IogX1wAI6ADc5AHVyDJmgBDB7AE3gBr8aj8Wy8Ge/T1gWjmNkDf8r4+AbXlJ1i</latexit>

a direct sum of      - vector spaces and

two linear operators

Q
<latexit sha1_base64="uQ4ZqWkbuj9ry2dCNd6njNWshBU=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsxUQZcFNy5bsA9sh5JJb9vQTGZIMkIZ+hduXCji1r9x59+YaWehrQcCh3PuJeeeIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikraNEMWyxSESqG1CNgktsGW4EdmOFNAwEdoLpXeZ3nlBpHskHM4vRD+lY8hFn1FjpsR9SMwmCtDkflCtu1V2ArBMvJxXI0RiUv/rDiCUhSsME1brnubHxU6oMZwLnpX6iMaZsSsfYs1TSELWfLhLPyYVVhmQUKfukIQv190ZKQ61nYWAns4R61cvE/7xeYka3fsplnBiUbPnRKBHERCQ7nwy5QmbEzBLKFLdZCZtQRZmxJZVsCd7qyeukXat6V9Va87pSr+V1FOEMzuESPLiBOtxDA1rAQMIzvMKbo50X5935WI4WnHznFP7A+fwBuFiQ5Q==</latexit>

'V : id on A
p · id on B0 �B1

p2 · id on C

NV : zero on A�B1

C ⇠= N(C) = B0

B0
⇠= N(B0) = A

<latexit sha1_base64="VBAbLtP3gEss9562m3HvdjeU4Ho="></latexit>
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Rational structures

get an associated (', N)-module over K0
<latexit sha1_base64="H0/TTgWi9tiBaNeoRUECgkCZrOs=">AAACC3icbVDLSgMxFM3UV62vUZduQotQQctMFXRZcCMIUsE+oC0lk2ba0DyGJFMsQ/du/BU3LhRx6w+4829M21lo9UDgcM493NwTRIxq43lfTmZpeWV1Lbue29jc2t5xd/fqWsYKkxqWTKpmgDRhVJCaoYaRZqQI4gEjjWB4OfUbI6I0leLOjCPS4agvaEgxMlbquvlie4RUNKDHN0dtHsj75ITLXswIlDYGJ9ddr+sWvJI3A/xL/JQUQIpq1/1s9ySOOREGM6R1y/ci00mQMhQzMsm1Y00ihIeoT1qWCsSJ7iSzWybw0Co9GEplnzBwpv5MJIhrPeaBneTIDPSiNxX/81qxCS86CRVRbIjA80VhzKCRcFoM7FFFsGFjSxBW1P4V4gFSCBtbX86W4C+e/JfUyyX/tFS+PStUymkdWXAA8qAIfHAOKuAKVEENYPAAnsALeHUenWfnzXmfj2acNLMPfsH5+AbQVpo3</latexit>

(V ⌦Q K0, 'V ⌦ �, NV ⌦ id)
<latexit sha1_base64="d0ihCUG9IVz+kx067JM4lxzhTfA="></latexit>

given such a decomposition and operators

where � is the Frobenius on K0
<latexit sha1_base64="Qu19Hs+dDAfIma1eLeuUIOd33LM=">AAACG3icbVDJSgNBEO2JW4xb1KOXxiB4CjNR0GNAEMFLBLNAEkJPp5I06WXo7lHDMP/hxV/x4kERT4IH/8bOctDEBwWP96qoqhdGnBnr+99eZml5ZXUtu57b2Nza3snv7tWMijWFKlVc6UZIDHAmoWqZ5dCINBARcqiHw4uxX78DbZiSt3YUQVuQvmQ9Rol1UidfaolQPST3A9CA05ZhfUGmEmYG2wHgS61CkCw2WEmcXnf8Tr7gF/0J8CIJZqSAZqh08p+trqKxAGkpJ8Y0Az+y7YRoyyiHNNeKDUSEDkkfmo5KIsC0k8lvKT5yShf3lHYlLZ6ovycSIowZidB1CmIHZt4bi/95zdj2ztsJk1FsQdLpol7MsVV4HBTuMg3U8pEjhGrmbsV0QDSh1sWZcyEE8y8vklqpGJwUSzenhXJpFkcWHaBDdIwCdIbK6ApVUBVR9Iie0St68568F+/d+5i2ZrzZzD76A+/rBzwhoXA=</latexit>

V = A�B0 �B1 � C, 'V , NV
<latexit sha1_base64="LCZ7Ut8L4QMOTx2FgC8qf5GyFIg=">AAACJ3icbZBNS8MwGMfT+TbnW9Wjl+AQPIzRTkEvynQXTzLBdcJaSpqmW1j6YpIORtm38eJX8SKoiB79JmZbEd38Q+CX//M8JM/fSxgV0jA+tcLC4tLySnG1tLa+sbmlb+9YIk45Ji0cs5jfeUgQRiPSklQycpdwgkKPkbbXb4zr7QHhgsbRrRwmxAlRN6IBxUgqy9XPLbtyZlfghR0nLBXw0jV+yMypUbHvU+RDe4B40qOuld+vXcvVy0bVmAjOg5lDGeRquvqL7cc4DUkkMUNCdEwjkU6GuKSYkVHJTgVJEO6jLukojFBIhJNN9hzBA+X4MIi5OpGEE/f3RIZCIYahpzpDJHtitjY2/6t1UhmcOhmNklSSCE8fClIGZQzHoUGfcoIlGypAmFP1V4h7iCMsVbQlFYI5u/I8WLWqeVSt3RyX67U8jiLYA/vgEJjgBNTBFWiCFsDgATyBV/CmPWrP2rv2MW0taPnMLvgj7esbKRykRg==</latexit>
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Rational structures

given X with total degenerate special fibre X0
<latexit sha1_base64="SXiuoKwyUmf2cfgigGDKFtytLSw=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lqQY8FLx4r2A9sQ9lsN+3SzSbsToQS+i+8eFDEq//Gm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1gNOE+xEdKREKRtFKj1mfUUm6s4E7KFfcqrsAWSdeTiqQozkof/WHMUsjrpBJakzPcxP0M6pRMMlnpX5qeELZhI54z1JFI278bHHxjFxYZUjCWNtSSBbq74mMRsZMo8B2RhTHZtWbi/95vRTDGz8TKkmRK7ZcFKaSYEzm75Oh0JyhnFpCmRb2VsLGVFOGNqSSDcFbfXmdtGtV76pau69XGrU8jiKcwTlcggfX0IA7aEILGCh4hld4c4zz4rw7H8vWgpPPnMIfOJ8/6VSQXQ==</latexit>

the SRZMN-spectral sequence plus the cycle class maps of the

equip

Y [m]
<latexit sha1_base64="xT9Y1c4Zhy/MGqhxqh+v9neOh28=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCF48V7IeksWy2m3bp7ibsboQS+iO8eFDEq7/Hm//GTZuDtj4YeLw3w8y8MOFMG9f9dkpr6xubW+Xtys7u3v5B9fCoo+NUEdomMY9VL8SaciZp2zDDaS9RFIuQ0244ucn97hNVmsXy3kwTGgg8kixiBBsrdR8eM18Es0G15tbdOdAq8QpSgwKtQfWrP4xJKqg0hGOtfc9NTJBhZRjhdFbpp5ommEzwiPqWSiyoDrL5uTN0ZpUhimJlSxo0V39PZFhoPRWh7RTYjPWyl4v/eX5qousgYzJJDZVksShKOTIxyn9HQ6YoMXxqCSaK2VsRGWOFibEJVWwI3vLLq6TTqHsX9cbdZa3ZKOIowwmcwjl4cAVNuIUWtIHABJ7hFd6cxHlx3p2PRWvJKWaO4Q+czx9cCI+I</latexit>

H
2
log�cris(X0/K0)

<latexit sha1_base64="KuJbSKhgrquyzNXtZLpTadrOXvI=">AAACB3icbVDLSsNAFJ3UV62vqEtBBotQF9YkCrosuCm4qWAf0MYwmU7aoZNJmJkIJWTnxl9x40IRt/6CO//GaZuFth64cDjnXu69x48Zlcqyvo3C0vLK6lpxvbSxubW9Y+7utWSUCEyaOGKR6PhIEkY5aSqqGOnEgqDQZ6Ttj64nfvuBCEkjfqfGMXFDNOA0oBgpLXnmYf3e8VIWDU6xoDKrpD2MGOxknnV241knnlm2qtYUcJHYOSmDHA3P/Or1I5yEhCvMkJRd24qVmyKhKGYkK/USSWKER2hAuppyFBLpptM/MnislT4MIqGLKzhVf0+kKJRyHPq6M0RqKOe9ifif101UcOWmlMeJIhzPFgUJgyqCk1BgnwqCFRtrgnQO+laIh0ggrHR0JR2CPf/yImk5Vfu86txelGtOHkcRHIAjUAE2uAQ1UAcN0AQYPIJn8ArejCfjxXg3PmatBSOf2Qd/YHz+AOwol/8=</latexit>

with a rational structure

V = A�B0 �B1 � C, 'V , NV
<latexit sha1_base64="LCZ7Ut8L4QMOTx2FgC8qf5GyFIg=">AAACJ3icbZBNS8MwGMfT+TbnW9Wjl+AQPIzRTkEvynQXTzLBdcJaSpqmW1j6YpIORtm38eJX8SKoiB79JmZbEd38Q+CX//M8JM/fSxgV0jA+tcLC4tLySnG1tLa+sbmlb+9YIk45Ji0cs5jfeUgQRiPSklQycpdwgkKPkbbXb4zr7QHhgsbRrRwmxAlRN6IBxUgqy9XPLbtyZlfghR0nLBXw0jV+yMypUbHvU+RDe4B40qOuld+vXcvVy0bVmAjOg5lDGeRquvqL7cc4DUkkMUNCdEwjkU6GuKSYkVHJTgVJEO6jLukojFBIhJNN9hzBA+X4MIi5OpGEE/f3RIZCIYahpzpDJHtitjY2/6t1UhmcOhmNklSSCE8fClIGZQzHoUGfcoIlGypAmFP1V4h7iCMsVbQlFYI5u/I8WLWqeVSt3RyX67U8jiLYA/vgEJjgBNTBFWiCFsDgATyBV/CmPWrP2rv2MW0taPnMLvgj7esbKRykRg==</latexit>
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Back to Raskind’s conjecture

H
2
log�cris(X0/K0)

'=p,N=0 \ Fil1 H2
dR(X/K)

<latexit sha1_base64="Ik53ePQyJMQLcShG+tVEKawd/H8="></latexit>

want to understand

use the rational structure

V = A�B0 �B1 � C, 'V , NV
<latexit sha1_base64="LCZ7Ut8L4QMOTx2FgC8qf5GyFIg=">AAACJ3icbZBNS8MwGMfT+TbnW9Wjl+AQPIzRTkEvynQXTzLBdcJaSpqmW1j6YpIORtm38eJX8SKoiB79JmZbEd38Q+CX//M8JM/fSxgV0jA+tcLC4tLySnG1tLa+sbmlb+9YIk45Ji0cs5jfeUgQRiPSklQycpdwgkKPkbbXb4zr7QHhgsbRrRwmxAlRN6IBxUgqy9XPLbtyZlfghR0nLBXw0jV+yMypUbHvU+RDe4B40qOuld+vXcvVy0bVmAjOg5lDGeRquvqL7cc4DUkkMUNCdEwjkU6GuKSYkVHJTgVJEO6jLukojFBIhJNN9hzBA+X4MIi5OpGEE/f3RIZCIYahpzpDJHtitjY2/6t1UhmcOhmNklSSCE8fClIGZQzHoUGfcoIlGypAmFP1V4h7iCMsVbQlFYI5u/I8WLWqeVSt3RyX67U8jiLYA/vgEJjgBNTBFWiCFsDgATyBV/CmPWrP2rv2MW0taPnMLvgj7esbKRykRg==</latexit>

and find

H
2
log�cris(X0/K0)

'=p,N=0 ⇠= B1 ⌦Q Qp
<latexit sha1_base64="nWdYvSEVgLzJRZhX1Vgxg8HIwfo="></latexit>



Proposition:
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Back to Raskind’s conjecture

H
2
log�cris(X0/K0)

'=p,N=0 ⇠= B1 ⌦Q Qp
<latexit sha1_base64="nWdYvSEVgLzJRZhX1Vgxg8HIwfo="></latexit>

first (logarithmic) Chern class map induces

Pic(X0)⌦ F ! Piclog(X0)⌦ F ! H
2
log�cris(X0/K0)

'=p,N=0
<latexit sha1_base64="eNQ1auKB21XOrVLsouWvD13ITbc="></latexit>

if F = Q, then the image is B1

if F = Qp, then the map is surjective
<latexit sha1_base64="DWbmG0Pu7/H1cBPy+KDXiKQ7Tjw="></latexit>
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Back to Raskind’s conjecture

Conjecture (equivalent to Raskind’s conjecture):     a class in 

                                            

                                              lifts to

 

             if and only if its first crystalline Chern class lies in


 

H
2
ét(XK ,Qp(1))

GK ⇠= H
2
log�cris(X0/K0)

'=p,N=0

| {z }
Piclog(X0)⌦Qp

\ Fil1H2
dR(X/K)

<latexit sha1_base64="gkSFO9gRigT2ATwPnrQ9S/AszxY="></latexit>

Piclog(X0)⌦Qp
<latexit sha1_base64="YQKI2N3RpBui3l0t7G+c8KdyAfA=">AAACGHicbVDLSsNAFJ34rPUVdelmsAh1U5Mq6LLgxmUL9gFNDJPptB06kwkzE6GEfIYbf8WNC0XcduffOGmz0NYDFw7n3Mu994Qxo0o7zre1tr6xubVd2inv7u0fHNpHxx0lEolJGwsmZC9EijAakbammpFeLAniISPdcHKX+90nIhUV0YOexsTnaBTRIcVIGymwL1NPctikOHtMmRhl1dTDiMFeFjgXntCUE+VxpMdhmLayIC4HdsWpOXPAVeIWpAIKNAN75g0ETjiJNGZIqb7rxNpPkdQUM5KVvUSRGOEJGpG+oREyG/10/lgGz40ygEMhTUUaztXfEyniSk15aDrzI9Wyl4v/ef1ED2/9lEZxokmEF4uGCYNawDwlOKCSYM2mhiAsqbkV4jGSCGuTZR6Cu/zyKunUa+5Vrd66rjTqRRwlcArOQBW44AY0wD1ogjbA4Bm8gnfwYb1Yb9an9bVoXbOKmRPwB9bsB8+1oDE=</latexit>

Pic(X)⌦Qp
<latexit sha1_base64="UdWtozGYJwWDxErfWbQB81k8Kk8=">AAACCXicbVDLSsNAFJ34rPUVdelmsAh1U5Iq6LLgxmUL9gFNCJPppB06MwkzE6GEbN34K25cKOLWP3Dn3zhps9DWAxcO59zLvfeECaNKO863tba+sbm1Xdmp7u7tHxzaR8c9FacSky6OWSwHIVKEUUG6mmpGBokkiIeM9MPpbeH3H4hUNBb3epYQn6OxoBHFSBspsGHmSQ7bFOf1wYUXa8qJ8jjSkzDMOnmQVAO75jScOeAqcUtSAyXagf3ljWKcciI0Zkipoesk2s+Q1BQzkle9VJEE4Skak6GhApmNfjb/JIfnRhnBKJamhIZz9fdEhrhSMx6azuJItewV4n/eMNXRjZ9RkaSaCLxYFKUM6hgWscARlQRrNjMEYUnNrRBPkERYm/CKENzll1dJr9lwLxvNzlWt1SzjqIBTcAbqwAXXoAXuQBt0AQaP4Bm8gjfryXqx3q2PReuaVc6cgD+wPn8A9SaZ0A==</latexit>

Fil1 H2
dR(X/K)

<latexit sha1_base64="zEih0/lXxhbw1l7dM1AvxZ73SMM=">AAACBHicbVDLSsNAFJ3UV62vqMtuBotQQWoSBV0WBCm4qWIf0KRhMpm0QycPZiZCCVm48VfcuFDErR/hzr8xabPQ6oELh3Pu5d57nIhRITXtSyktLa+srpXXKxubW9s76u5eV4Qxx6SDQxbyvoMEYTQgHUklI/2IE+Q7jPScyWXu9+4JFzQM7uQ0IpaPRgH1KEYyk2y1mpjch1eUpUPdPG4NDTtxb9N6/+T6qGKrNa2hzQD/Er0gNVCgbaufphvi2CeBxAwJMdC1SFoJ4pJiRtKKGQsSITxBIzLIaIB8Iqxk9kQKDzPFhV7IswoknKk/JxLkCzH1nazTR3IsFr1c/M8bxNK7sBIaRLEkAZ4v8mIGZQjzRKBLOcGSTTOCMKfZrRCPEUdYZrnlIeiLL/8lXaOhnzaMm7Na0yjiKIMqOAB1oINz0AQt0AYdgMEDeAIv4FV5VJ6VN+V93lpSipl98AvKxzfoG5ZE</latexit>
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Back to Raskind’s conjecture

upshot:     Raskind’s conjecture is (equivalent to) a sort of 


                 variational log-Tate conjecture

Theorem (Berthelot-Ogus, Yamashita):                    a class in 

                                            

                                              lifts to

 

             if and only if its first crystalline Chern class lies in


 
Fil1 H2

dR(X/K)
<latexit sha1_base64="zEih0/lXxhbw1l7dM1AvxZ73SMM=">AAACBHicbVDLSsNAFJ3UV62vqMtuBotQQWoSBV0WBCm4qWIf0KRhMpm0QycPZiZCCVm48VfcuFDErR/hzr8xabPQ6oELh3Pu5d57nIhRITXtSyktLa+srpXXKxubW9s76u5eV4Qxx6SDQxbyvoMEYTQgHUklI/2IE+Q7jPScyWXu9+4JFzQM7uQ0IpaPRgH1KEYyk2y1mpjch1eUpUPdPG4NDTtxb9N6/+T6qGKrNa2hzQD/Er0gNVCgbaufphvi2CeBxAwJMdC1SFoJ4pJiRtKKGQsSITxBIzLIaIB8Iqxk9kQKDzPFhV7IswoknKk/JxLkCzH1nazTR3IsFr1c/M8bxNK7sBIaRLEkAZ4v8mIGZQjzRKBLOcGSTTOCMKfZrRCPEUdYZrnlIeiLL/8lXaOhnzaMm7Na0yjiKIMqOAB1oINz0AQt0AYdgMEDeAIv4FV5VJ6VN+V93lpSipl98AvKxzfoG5ZE</latexit>

Piclog(X0)⌦Q
<latexit sha1_base64="yaoUOHe3IhhxfZtrSjlNl8S+nE8=">AAACFnicbVDLSsNAFJ34rPUVdelmsAh1YUmqoMuCG5ct2Ac0MUym03boJBNmJkIZ8hVu/BU3LhRxK+78GydtFtp64MLhnHu5954wYVQqx/m2VlbX1jc2S1vl7Z3dvX374LAjeSowaWPOuOiFSBJGY9JWVDHSSwRBUchIN5zc5H73gQhJeXynpgnxIzSK6ZBipIwU2OfaExFsUpzda8ZHWVV7GDHYywLnzOOKRkR6EVLjMNStrBzYFafmzACXiVuQCijQDOwvb8BxGpFYYYak7LtOonyNhKKYkazspZIkCE/QiPQNjZHZ5+vZWxk8NcoADrkwFSs4U39PaBRJOY1C05mfKBe9XPzP66dqeO1rGiepIjGeLxqmDCoO84zggAqCFZsagrCg5laIx0ggrEySeQju4svLpFOvuRe1euuy0qgXcZTAMTgBVeCCK9AAt6AJ2gCDR/AMXsGb9WS9WO/Wx7x1xSpmjsAfWJ8/KD6fTg==</latexit>

Pic(X)⌦Q
<latexit sha1_base64="/yKAF6lFF2jou5W+2e74qk4klYY=">AAACB3icbVDLSsNAFJ3UV62vqEtBBotQNyWpgi4Lbly2YB/QhDKZTtqhM5kwMxFKyM6Nv+LGhSJu/QV3/o2TNgttPXDhcM693HtPEDOqtON8W6W19Y3NrfJ2ZWd3b//APjzqKpFITDpYMCH7AVKE0Yh0NNWM9GNJEA8Y6QXT29zvPRCpqIju9SwmPkfjiIYUI22koX2aepLDFsVZrX/hCU05UR5HehIEaTurDO2qU3fmgKvELUgVFGgN7S9vJHDCSaQxQ0oNXCfWfoqkppiRrOIlisQIT9GYDAyNkNnnp/M/MnhulBEMhTQVaThXf0+kiCs144HpzE9Uy14u/ucNEh3e+CmN4kSTCC8WhQmDWsA8FDiikmDNZoYgLKm5FeIJkghrE10egrv88irpNuruZb3Rvqo2G0UcZXACzkANuOAaNMEdaIEOwOARPINX8GY9WS/Wu/WxaC1Zxcwx+APr8wdZgZjt</latexit>



Theorem (Berthelot-Ogus, Yamashita):                                     

 

             a class in 

                                            

                                              lifts to

 

             if and only if its first crystalline Chern class lies in
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Fil1 H2
dR(X/K)

<latexit sha1_base64="zEih0/lXxhbw1l7dM1AvxZ73SMM=">AAACBHicbVDLSsNAFJ3UV62vqMtuBotQQWoSBV0WBCm4qWIf0KRhMpm0QycPZiZCCVm48VfcuFDErR/hzr8xabPQ6oELh3Pu5d57nIhRITXtSyktLa+srpXXKxubW9s76u5eV4Qxx6SDQxbyvoMEYTQgHUklI/2IE+Q7jPScyWXu9+4JFzQM7uQ0IpaPRgH1KEYyk2y1mpjch1eUpUPdPG4NDTtxb9N6/+T6qGKrNa2hzQD/Er0gNVCgbaufphvi2CeBxAwJMdC1SFoJ4pJiRtKKGQsSITxBIzLIaIB8Iqxk9kQKDzPFhV7IswoknKk/JxLkCzH1nazTR3IsFr1c/M8bxNK7sBIaRLEkAZ4v8mIGZQjzRKBLOcGSTTOCMKfZrRCPEUdYZrnlIeiLL/8lXaOhnzaMm7Na0yjiKIMqOAB1oINz0AQt0AYdgMEDeAIv4FV5VJ6VN+V93lpSipl98AvKxzfoG5ZE</latexit>

Piclog(X0)⌦Q
<latexit sha1_base64="yaoUOHe3IhhxfZtrSjlNl8S+nE8=">AAACFnicbVDLSsNAFJ34rPUVdelmsAh1YUmqoMuCG5ct2Ac0MUym03boJBNmJkIZ8hVu/BU3LhRxK+78GydtFtp64MLhnHu5954wYVQqx/m2VlbX1jc2S1vl7Z3dvX374LAjeSowaWPOuOiFSBJGY9JWVDHSSwRBUchIN5zc5H73gQhJeXynpgnxIzSK6ZBipIwU2OfaExFsUpzda8ZHWVV7GDHYywLnzOOKRkR6EVLjMNStrBzYFafmzACXiVuQCijQDOwvb8BxGpFYYYak7LtOonyNhKKYkazspZIkCE/QiPQNjZHZ5+vZWxk8NcoADrkwFSs4U39PaBRJOY1C05mfKBe9XPzP66dqeO1rGiepIjGeLxqmDCoO84zggAqCFZsagrCg5laIx0ggrEySeQju4svLpFOvuRe1euuy0qgXcZTAMTgBVeCCK9AAt6AJ2gCDR/AMXsGb9WS9WO/Wx7x1xSpmjsAfWJ8/KD6fTg==</latexit>

Pic(X)⌦Q
<latexit sha1_base64="/yKAF6lFF2jou5W+2e74qk4klYY=">AAACB3icbVDLSsNAFJ3UV62vqEtBBotQNyWpgi4Lbly2YB/QhDKZTtqhM5kwMxFKyM6Nv+LGhSJu/QV3/o2TNgttPXDhcM693HtPEDOqtON8W6W19Y3NrfJ2ZWd3b//APjzqKpFITDpYMCH7AVKE0Yh0NNWM9GNJEA8Y6QXT29zvPRCpqIju9SwmPkfjiIYUI22koX2aepLDFsVZrX/hCU05UR5HehIEaTurDO2qU3fmgKvELUgVFGgN7S9vJHDCSaQxQ0oNXCfWfoqkppiRrOIlisQIT9GYDAyNkNnnp/M/MnhulBEMhTQVaThXf0+kiCs144HpzE9Uy14u/ucNEh3e+CmN4kSTCC8WhQmDWsA8FDiikmDNZoYgLKm5FeIJkghrE10egrv88irpNuruZb3Rvqo2G0UcZXACzkANuOAaNMEdaIEOwOARPINX8GY9WS/Wu/WxaC1Zxcwx+APr8wdZgZjt</latexit>

A theorem of Berthelot, Ogus, and Yamashita



Definition:       a filtration            on                      is called 

                       Raskind-admissible if the natural inclusion


                        is an equality
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Raskind - admissibility

given a rational structure V = A�B0 �B1 � C, 'V , NV
<latexit sha1_base64="LCZ7Ut8L4QMOTx2FgC8qf5GyFIg=">AAACJ3icbZBNS8MwGMfT+TbnW9Wjl+AQPIzRTkEvynQXTzLBdcJaSpqmW1j6YpIORtm38eJX8SKoiB79JmZbEd38Q+CX//M8JM/fSxgV0jA+tcLC4tLySnG1tLa+sbmlb+9YIk45Ji0cs5jfeUgQRiPSklQycpdwgkKPkbbXb4zr7QHhgsbRrRwmxAlRN6IBxUgqy9XPLbtyZlfghR0nLBXw0jV+yMypUbHvU+RDe4B40qOuld+vXcvVy0bVmAjOg5lDGeRquvqL7cc4DUkkMUNCdEwjkU6GuKSYkVHJTgVJEO6jLukojFBIhJNN9hzBA+X4MIi5OpGEE/f3RIZCIYahpzpDJHtitjY2/6t1UhmcOhmNklSSCE8fClIGZQzHoUGfcoIlGypAmFP1V4h7iCMsVbQlFYI5u/I8WLWqeVSt3RyX67U8jiLYA/vgEJjgBNTBFWiCFsDgATyBV/CmPWrP2rv2MW0taPnMLvgj7esbKRykRg==</latexit>

have an associated (', N)-module over K0
<latexit sha1_base64="H0/TTgWi9tiBaNeoRUECgkCZrOs=">AAACC3icbVDLSgMxFM3UV62vUZduQotQQctMFXRZcCMIUsE+oC0lk2ba0DyGJFMsQ/du/BU3LhRx6w+4829M21lo9UDgcM493NwTRIxq43lfTmZpeWV1Lbue29jc2t5xd/fqWsYKkxqWTKpmgDRhVJCaoYaRZqQI4gEjjWB4OfUbI6I0leLOjCPS4agvaEgxMlbquvlie4RUNKDHN0dtHsj75ITLXswIlDYGJ9ddr+sWvJI3A/xL/JQUQIpq1/1s9ySOOREGM6R1y/ci00mQMhQzMsm1Y00ihIeoT1qWCsSJ7iSzWybw0Co9GEplnzBwpv5MJIhrPeaBneTIDPSiNxX/81qxCS86CRVRbIjA80VhzKCRcFoM7FFFsGFjSxBW1P4V4gFSCBtbX86W4C+e/JfUyyX/tFS+PStUymkdWXAA8qAIfHAOKuAKVEENYPAAnsALeHUenWfnzXmfj2acNLMPfsH5+AbQVpo3</latexit>

(V ⌦Q K0, 'V ⌦ �, NV ⌦ id)
<latexit sha1_base64="d0ihCUG9IVz+kx067JM4lxzhTfA="></latexit>

(Fil1 \ B1)⌦Q Qp ✓ Fil1 \ (B1 ⌦Q Qp)
<latexit sha1_base64="IZB53WhHjyBfPJLgdinOK3PZ6mg="></latexit>

Fil⇤
<latexit sha1_base64="8u5VNjTOHn2ZnSVb/ofho9DL+HI=">AAAB8nicbVDLSgNBEOz1GeMr6tHLYBDEQ9iNgh4DgniMYB6QrGF2MpsMmccyMyuEJZ/hxYMiXv0ab/6Nk2QPmljQUFR1090VJZwZ6/vf3srq2vrGZmGruL2zu7dfOjhsGpVqQhtEcaXbETaUM0kblllO24mmWESctqLRzdRvPVFtmJIPdpzQUOCBZDEj2Dqpk3W1QLeMTx7Pe6WyX/FnQMskyEkZctR7pa9uX5FUUGkJx8Z0Aj+xYYa1ZYTTSbGbGppgMsID2nFUYkFNmM1OnqBTp/RRrLQradFM/T2RYWHMWESuU2A7NIveVPzP66Q2vg4zJpPUUknmi+KUI6vQ9H/UZ5oSy8eOYKKZuxWRIdaYWJdS0YUQLL68TJrVSnBRqd5flmvVPI4CHMMJnEEAV1CDO6hDAwgoeIZXePOs9+K9ex/z1hUvnzmCP/A+fwC0TZDS</latexit>

V ⌦Q K
<latexit sha1_base64="NaeBGBep0l8z0zuB6wLI7sy2osI=">AAAB/3icbVDLSsNAFJ34rPUVFdy4GSyCq5JUQZcFN4KbFuwDmhAm00k7dDITZiZCiVn4K25cKOLW33Dn3zhps9DWAwOHc+7lnjlhwqjSjvNtrayurW9sVraq2zu7e/v2wWFXiVRi0sGCCdkPkSKMctLRVDPSTyRBcchIL5zcFH7vgUhFBb/X04T4MRpxGlGMtJEC+7jrCU1jooLMi5Eeh2HWzvO7wK45dWcGuEzcktRAiVZgf3lDgdOYcI0ZUmrgOon2MyQ1xYzkVS9VJEF4gkZkYChH5qSfzfLn8MwoQxgJaR7XcKb+3shQrNQ0Ds1kkVEteoX4nzdIdXTtZ5QnqSYczw9FKYNawKIMOKSSYM2mhiAsqckK8RhJhLWprGpKcBe/vEy6jbp7UW+0L2vNRllHBZyAU3AOXHAFmuAWtEAHYPAInsEreLOerBfr3fqYj65Y5c4R+APr8wekd5Zz</latexit>
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A reformulation of Raskind’s conjecture

Theorem:     Given X over K with totally degenerate reduction,     
                     the following are equivalent: 
 
 
 
 
 
 
 
 
 
 
 

1) Raskind’s conjecture holds true, that is, 
 
 
 
is surjective 

2) the Hodge filtration 
is Raskind-admissible with respect to the  
natural rational structure on

NS(X) ! H
2
ét(XK ,Qp(1))

GK
<latexit sha1_base64="uvJG45PkSdAGD1nvvpzXeIJZjjE="></latexit>

Fil⇤(X/K)
<latexit sha1_base64="Bx/kBTFf0zc3pDtKxGEVectSs5k=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBaheqhJFfRYEETwUsF+QBvLZrtpl+4mYXdTKKH/xIsHRbz6T7z5b9y2OWjrg4HHezPMzPNjzpR2nG8rt7K6tr6R3yxsbe/s7tn7Bw0VJZLQOol4JFs+VpSzkNY105y2Ykmx8Dlt+sObqd8cUalYFD7qcUw9gfshCxjB2khd2047UqBbxidPZ6XW+f1p1y46ZWcGtEzcjBQhQ61rf3V6EUkEDTXhWKm268TaS7HUjHA6KXQSRWNMhrhP24aGWFDlpbPLJ+jEKD0URNJUqNFM/T2RYqHUWPimU2A9UIveVPzPayc6uPZSFsaJpiGZLwoSjnSEpjGgHpOUaD42BBPJzK2IDLDERJuwCiYEd/HlZdKolN2LcuXhslitZHHk4QiOoQQuXEEV7qAGdSAwgmd4hTcrtV6sd+tj3pqzsplD+APr8we0ZZJY</latexit>

H
2
log�cris(X0/K0)

<latexit sha1_base64="KuJbSKhgrquyzNXtZLpTadrOXvI=">AAACB3icbVDLSsNAFJ3UV62vqEtBBotQF9YkCrosuCm4qWAf0MYwmU7aoZNJmJkIJWTnxl9x40IRt/6CO//GaZuFth64cDjnXu69x48Zlcqyvo3C0vLK6lpxvbSxubW9Y+7utWSUCEyaOGKR6PhIEkY5aSqqGOnEgqDQZ6Ttj64nfvuBCEkjfqfGMXFDNOA0oBgpLXnmYf3e8VIWDU6xoDKrpD2MGOxknnV241knnlm2qtYUcJHYOSmDHA3P/Or1I5yEhCvMkJRd24qVmyKhKGYkK/USSWKER2hAuppyFBLpptM/MnislT4MIqGLKzhVf0+kKJRyHPq6M0RqKOe9ifif101UcOWmlMeJIhzPFgUJgyqCk1BgnwqCFRtrgnQO+laIh0ggrHR0JR2CPf/yImk5Vfu86txelGtOHkcRHIAjUAE2uAQ1UAcN0AQYPIJn8ArejCfjxXg3PmatBSOf2Qd/YHz+AOwol/8=</latexit>
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III. Raskind’s conjecture for abelian varieties

1. Abeloid varieties 

2. Homomorphisms between abeloid varieties 
and their p-adic Tate modules 

3. Raskind’s conjecture for abeloid varieties 

4. Counter-examples
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Abeloid varieties

goal:      establish/disprove Raskind’s conjecture for abelian varieties 

     p-adic field with valuation


period matrix

⌫p : K⇥ ! Q
<latexit sha1_base64="iGY+A+bxIzbf3OaUb8D1Pr2P4gA=">AAACDHicbVDLSgMxFM3UV62vqks3wSK4KGWmCoqrghvBTQv2AZ2xZNK0Dc1khuSOUIZ+gBt/xY0LRdz6Ae78GzPtLLT1QsLhnHO59x4/ElyDbX9buZXVtfWN/GZha3tnd6+4f9DSYawoa9JQhKrjE80El6wJHATrRIqRwBes7Y+vU739wJTmobyDScS8gAwlH3BKwFC9YsmVcS9yy1du+fbeBR4w7ZZdCM0XEBj5ftKYGpddsWeFl4GTgRLKqt4rfrn9kMYBk0AF0brr2BF4CVHAqWDTghtrFhE6JkPWNVASM9VLZsdM8Ylh+ngQKvMk4Bn7uyMhgdaTwDfOdEO9qKXkf1o3hsGll3AZxcAknQ8axAJDiNNkcJ8rRkFMDCBUcbMrpiOiCAWTX8GE4CyevAxa1YpzVqk2zku1ahZHHh2hY3SKHHSBaugG1VETUfSIntErerOerBfr3fqYW3NW1nOI/pT1+QPs0Jre</latexit>

such that
⌫p(qi,j) > 0 8 i, j

<latexit sha1_base64="wtvkvfXEOUUjApgGOycW6kZfPa4=">AAACDXicbVDLSsNAFJ34rPUVdelmsAoVSkmqoCspuHFZwT6gCWEymbRjJ5N0ZiKU0B9w46+4caGIW/fu/BunbRbaeuDC4Zx7ufceP2FUKsv6NpaWV1bX1gsbxc2t7Z1dc2+/JeNUYNLEMYtFx0eSMMpJU1HFSCcRBEU+I21/cD3x2w9ESBrzOzVKiBuhHqchxUhpyTOPHZ56SXnoZbRyPz51KleWM0xR4ISxQIw5Fah1zyxZVWsKuEjsnJRAjoZnfjlBjNOIcIUZkrJrW4lyMyQUxYyMi04qSYLwAPVIV1OOIiLdbPrNGJ5oJYB6vy6u4FT9PZGhSMpR5OvOCKm+nPcm4n9eN1XhpZtRnqSKcDxbFKYMqhhOooEBFQQrNtIEYUH1rRD3kUBY6QCLOgR7/uVF0qpV7bNq7fa8VK/lcRTAITgCZWCDC1AHN6ABmgCDR/AMXsGb8WS8GO/Gx6x1ychnDsAfGJ8/xvWarQ==</latexit>

ordp(Q) := (⌫p(qi,j)) 2 GLg(Q)
<latexit sha1_base64="AVM8jFyIsobkJVulizPnXEWBxEI="></latexit>

Q = (qi,j) 2 Matg⇥g(K)
<latexit sha1_base64="h+AEVs+yOd4pQe+n+AbWKSLoX3c="></latexit>

K
<latexit sha1_base64="0MfygbBmSUOvEa+Mhm9iAve9bSY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCF8FLC7YW2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0PBh7vzTAzL0gE18Z1v53C2vrG5lZxu7Szu7d/UD48aus4VQxbLBax6gRUo+ASW4YbgZ1EIY0CgQ/B+GbmPzyh0jyW92aSoB/RoeQhZ9RYqXnXL1fcqjsHWSVeTiqQo9Evf/UGMUsjlIYJqnXXcxPjZ1QZzgROS71UY0LZmA6xa6mkEWo/mx86JWdWGZAwVrakIXP190RGI60nUWA7I2pGetmbif953dSE137GZZIalGyxKEwFMTGZfU0GXCEzYmIJZYrbWwkbUUWZsdmUbAje8surpF2rehfVWvOyUq/lcRThBE7hHDy4gjrcQgNawADhGV7hzXl0Xpx352PRWnDymWP4A+fzB56DjMM=</latexit>



29

Abeloid varieties

given a period matrix

Q = (qi,j) 2 Matg⇥g(K)
<latexit sha1_base64="h+AEVs+yOd4pQe+n+AbWKSLoX3c="></latexit>

there is a proper rigid variety over K, 

an abeloid variety

there is a lattice (generated by the columns of Q)

⇤ ⇢ (K⇥)g
<latexit sha1_base64="d2PybJGS0g/x0Stavm903n0pMbk=">AAACD3icbVC7SgNBFJ2NrxhfUUubwaDEJuxGQcuAjaBFBPOAbBJmZyfJkNnZdeauEJb8gY2/YmOhiK2tnX/jZJNCEw8MHM45lzv3eJHgGmz728osLa+srmXXcxubW9s7+d29ug5jRVmNhiJUTY9oJrhkNeAgWDNSjASeYA1veDnxGw9MaR7KOxhFrB2QvuQ9TgkYqZs/dm9M2CfYvY+J7+rY0wxSjovXHRd4wPRJp9/NF+ySnQIvEmdGCmiGajf/5fohjQMmgQqidcuxI2gnRAGngo1zbqxZROiQ9FnLUEnMnnaS3jPGR0bxcS9U5knAqfp7IiGB1qPAM8mAwEDPexPxP68VQ++inXAZxcAknS7qxQJDiCflYJ8rRkGMDCFUcfNXTAdEEQqmwpwpwZk/eZHUyyXntFS+PStUyrM6sugAHaIictA5qqArVEU1RNEjekav6M16sl6sd+tjGs1Ys5l99AfW5w9pbZw1</latexit>

(K⇥)g /⇤
<latexit sha1_base64="WIvDUhtQzRzodItKfMnAaAQrFDQ=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARKpSaVEGXBTeCLirYBzRpmUwm7dDJJMxMhBLqxl9x40IRt/6FO//GaZuFth4YOJxzD3fu8WJGpbKsbyO3tLyyupZfL2xsbm3vmLt7TRklApMGjlgk2h6ShFFOGooqRtqxICj0GGl5w6uJ33ogQtKI36tRTNwQ9TkNKEZKSz3zoHTTdRQNiTzp9p3yqVN2bnXaRz2zaFWsKeAisTNSBBnqPfPL8SOchIQrzJCUHduKlZsioShmZFxwEklihIeoTzqacqR3uun0gjE81ooPg0joxxWcqr8TKQqlHIWengyRGsh5byL+53USFVy6KeVxogjHs0VBwqCK4KQO6FNBsGIjTRAWVP8V4gESCCtdWkGXYM+fvEia1Yp9VqnenRdr1ayOPDgER6AEbHABauAa1EEDYPAInsEreDOejBfj3fiYjeaMLLMP/sD4/AGa+5Wo</latexit>
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Abeloid varieties

Example: If           , then the abeloid varietyg = 1
<latexit sha1_base64="7ozoALSCUyNj2dKqvHJ85l8NWSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoBeh4MVjRfsBbSib7SZdutmE3YlQSn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZF6RSGHTdb6ewtr6xuVXcLu3s7u0flA+PWibJNONNlshEdwJquBSKN1Gg5J1UcxoHkreD0e3Mbz9xbUSiHnGccj+mkRKhYBSt9BDdeP1yxa26c5BV4uWkAjka/fJXb5CwLOYKmaTGdD03RX9CNQom+bTUywxPKRvRiHctVTTmxp/MT52SM6sMSJhoWwrJXP09MaGxMeM4sJ0xxaFZ9mbif143w/DanwiVZsgVWywKM0kwIbO/yUBozlCOLaFMC3srYUOqKUObTsmG4C2/vEpatap3Ua3dX1bqtTyOIpzAKZyDB1dQhztoQBMYRPAMr/DmSOfFeXc+Fq0FJ585hj9wPn8Auo+NYQ==</latexit>

K⇥ / qZ
<latexit sha1_base64="AR5ksd0yqbUaOsVm1Yg5L++yZbE=">AAACBHicbVDLSsNAFJ34rPUVddnNYBFclJpUQZcFN4KbCvaBTVom00k7dDKJMxOhhCzc+CtuXCji1o9w5984abPQ1gMXDufcy733eBGjUlnWt7G0vLK6tl7YKG5ube/smnv7LRnGApMmDlkoOh6ShFFOmooqRjqRICjwGGl748vMbz8QIWnIb9UkIm6Ahpz6FCOlpb5Zuu45igZEOpUTp3LfS5wAqZHnJXdp2jfLVtWaAi4SOydlkKPRN7+cQYjjgHCFGZKya1uRchMkFMWMpEUnliRCeIyGpKspR3qvm0yfSOGRVgbQD4UuruBU/T2RoEDKSeDpzuxEOe9l4n9eN1b+hZtQHsWKcDxb5McMqhBmicABFQQrNtEEYUH1rRCPkEBY6dyKOgR7/uVF0qpV7dNq7easXK/lcRRACRyCY2CDc1AHV6ABmgCDR/AMXsGb8WS8GO/Gx6x1ychnDsAfGJ8/f3GX9g==</latexit>

is the Tate elliptic curve.

Remarks: 1) In general and if          , then an abeloid 
variety is not algebraisable. 

2) The special fibre of its Néron model is a 
split torus (totally degenerate reduction).

g � 2
<latexit sha1_base64="2kbfGcJN7kGLDjWsrT0iC/R/lxM=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mioMeCF48V7Ae0oWy2m3TtZjfuboQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8MOVMG9f9dkpr6xubW+Xtys7u3v5B9fCorWWmCG0RyaXqhlhTzgRtGWY47aaK4iTktBOOb2Z+54kqzaS4N5OUBgmOBYsYwcZK7bgf00d/UK25dXcOtEq8gtSgQHNQ/eoPJckSKgzhWOue56YmyLEyjHA6rfQzTVNMxjimPUsFTqgO8vm1U3RmlSGKpLIlDJqrvydynGg9SULbmWAz0sveTPzP62Umug5yJtLMUEEWi6KMIyPR7HU0ZIoSwyeWYKKYvRWREVaYGBtQxYbgLb+8Stp+3buo+3eXtYZfxFGGEziFc/DgChpwC01oAYEHeIZXeHOk8+K8Ox+L1pJTzBzDHzifPz9Gjtw=</latexit>



Definition:                                                                                  
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Abeloid varieties

logp : K⇥ ! Cp
<latexit sha1_base64="dk77peG7hzokyMZ3ISdmJEuEQKw=">AAACD3icbVDLSsNAFJ34rPUVdekmWBQXpSRVUFwVuhHcVLAPaGKYTKft0EkmzNwIJfQP3Pgrblwo4tatO//GSZuFth6Y4XDOvdx7TxBzpsC2v42l5ZXVtfXCRnFza3tn19zbbymRSEKbRHAhOwFWlLOINoEBp51YUhwGnLaDUT3z2w9UKiaiOxjH1AvxIGJ9RjBoyTdPXC4GfuyWr9zyzb0LLKTKLbsg9BdiGAZBWp/4sW+W7Io9hbVInJyUUI6Gb365PUGSkEZAOFaq69gxeCmWwAink6KbKBpjMsID2tU0wnqul07vmVjHWulZfSH1i8Caqr87UhwqNQ4DXZntqOa9TPzP6ybQv/RSFsUJ0IjMBvUTboGwsnCsHpOUAB9rgolkeleLDLHEBHSERR2CM3/yImlVK85ZpXp7XqpV8zgK6BAdoVPkoAtUQ9eogZqIoEf0jF7Rm/FkvBjvxsesdMnIew7QHxifPzkinBw=</latexit>

Iwasawa’s p-adic logarithm

LQ := ordp(Q)�1 · logp(Q) 2 Matg⇥g(K)
<latexit sha1_base64="ny9JgPCIQ0kh9+jwFsz4O/4WZD4="></latexit>

Remark:             this generalises the classical invariant 


                           for the Tate elliptic curve K⇥/qZ
<latexit sha1_base64="afhPprXfDPGdV4AuTgh7YYvLzzw=">AAACAHicbVBNS8NAEJ3Ur1q/oh48eAkWwVNNqqDHghfBSwX7gU1aNttNu3SzibsboYRc/CtePCji1Z/hzX/jpu1BWx8MPN6bYWaeHzMqlW1/G4Wl5ZXVteJ6aWNza3vH3N1ryigRmDRwxCLR9pEkjHLSUFQx0o4FQaHPSMsfXeV+65EISSN+p8Yx8UI04DSgGCkt9cyDm66raEjk6UM3dUOkhr6f3mdZzyzbFXsCa5E4M1KGGeo988vtRzgJCVeYISk7jh0rL0VCUcxIVnITSWKER2hAOppypHd66eSBzDrWSt8KIqGLK2ui/p5IUSjlOPR1Z36inPdy8T+vk6jg0kspjxNFOJ4uChJmqcjK07D6VBCs2FgThAXVt1p4iATCSmdW0iE48y8vkma14pxVqrfn5Vp1FkcRDuEITsCBC6jBNdShARgyeIZXeDOejBfj3fiYthaM2cw+/IHx+QMwIZa+</latexit>

L(q) =
logp(q)

ordp(q)
<latexit sha1_base64="la0sTYBZHkWROMe1WOil4J0xHHQ="></latexit>
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Abeloid varieties

Given two abeloid varieties          of dimensions


  
associated to period matrices 
 

want to understand/describe homomorphisms between

A, B
<latexit sha1_base64="LhL69nvrEs0KCAUvBLxj7bUOAvk=">AAAB7HicbVBNSwMxEJ3Ur1q/qh69BIvgoZTdKuix6sVjBbcttEvJptk2NJtdkqxQlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0gE18ZxvlFhbX1jc6u4XdrZ3ds/KB8etXScKso8GotYdQKimeCSeYYbwTqJYiQKBGsH47uZ335iSvNYPppJwvyIDCUPOSXGSt5NtVe97ZcrTs2ZA68SNycVyNHsl796g5imEZOGCqJ113US42dEGU4Fm5Z6qWYJoWMyZF1LJYmY9rP5sVN8ZpUBDmNlSxo8V39PZCTSehIFtjMiZqSXvZn4n9dNTXjtZ1wmqWGSLhaFqcAmxrPP8YArRo2YWEKo4vZWTEdEEWpsPiUbgrv88ipp1WvuRa3+cFlp1PM4inACp3AOLlxBA+6hCR5Q4PAMr/CGJHpB7+hj0VpA+cwx/AH6/AGaWY3X</latexit>

QA, QB
<latexit sha1_base64="6W4ycEPMI5bkV++GckpGNBOAtgQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBQym7VdBj1YvHFuyHtMuSTdM2NMkuSVYoS3+FFw+KePXnePPfmLZ70NYHA4/3ZpiZF8acaeO6305ubX1jcyu/XdjZ3ds/KB4etXSUKEKbJOKR6oRYU84kbRpmOO3EimIRctoOx3czv/1ElWaRfDCTmPoCDyUbMIKNlR4bwU25V24Et0Gx5FbcOdAq8TJSggz1oPjV60ckEVQawrHWXc+NjZ9iZRjhdFroJZrGmIzxkHYtlVhQ7afzg6fozCp9NIiULWnQXP09kWKh9USEtlNgM9LL3kz8z+smZnDtp0zGiaGSLBYNEo5MhGbfoz5TlBg+sQQTxeytiIywwsTYjAo2BG/55VXSqla8i0q1cVmqVbM48nACp3AOHlxBDe6hDk0gIOAZXuHNUc6L8+58LFpzTjZzDH/gfP4AS86PXw==</latexit>

g, h
<latexit sha1_base64="rK2Efow4fK9jEwkSFnf8GWz8wdw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBQylJFfRY8OKxgmkLbSib7bZdutmE3YlQQn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZFyZSGHTdb6ewsbm1vVPcLe3tHxwelY9PWiZONeM+i2WsOyE1XArFfRQoeSfRnEah5O1wcjf3209cGxGrR5wmPIjoSImhYBSt5I+qveq4X664NXcBsk68nFQgR7Nf/uoNYpZGXCGT1Jiu5yYYZFSjYJLPSr3U8ISyCR3xrqWKRtwE2eLYGbmwyoAMY21LIVmovycyGhkzjULbGVEcm1VvLv7ndVMc3gaZUEmKXLHlomEqCcZk/jkZCM0ZyqkllGlhbyVsTDVlaPMp2RC81ZfXSate865q9YfrSqOex1GEMziHS/DgBhpwD03wgYGAZ3iFN0c5L86787FsLTj5zCn8gfP5Aw4wjiM=</latexit>

1) the two abeloid varieties


3) their p-adic Tate modules

A, B
<latexit sha1_base64="LhL69nvrEs0KCAUvBLxj7bUOAvk=">AAAB7HicbVBNSwMxEJ3Ur1q/qh69BIvgoZTdKuix6sVjBbcttEvJptk2NJtdkqxQlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0gE18ZxvlFhbX1jc6u4XdrZ3ds/KB8etXScKso8GotYdQKimeCSeYYbwTqJYiQKBGsH47uZ335iSvNYPppJwvyIDCUPOSXGSt5NtVe97ZcrTs2ZA68SNycVyNHsl796g5imEZOGCqJ113US42dEGU4Fm5Z6qWYJoWMyZF1LJYmY9rP5sVN8ZpUBDmNlSxo8V39PZCTSehIFtjMiZqSXvZn4n9dNTXjtZ1wmqWGSLhaFqcAmxrPP8YArRo2YWEKo4vZWTEdEEWpsPiUbgrv88ipp1WvuRa3+cFlp1PM4inACp3AOLlxBA+6hCR5Q4PAMr/CGJHpB7+hj0VpA+cwx/AH6/AGaWY3X</latexit>

Tp(A), Tp(B)
<latexit sha1_base64="nvNbKPV/p5Tl7EvEqLbY4PIaQWI=">AAAB+HicbZDLSsNAFIZP6q3WS6Mu3QwWoYVSkirosurGZYXeoA1hMp20QycXZiZCLX0SNy4UceujuPNtnLRZaOsPAx//OYdz5vdizqSyrG8jt7G5tb2T3y3s7R8cFs2j446MEkFom0Q8Ej0PS8pZSNuKKU57saA48DjtepO7tN59pEKyKGypaUydAI9C5jOClbZcs9hy4/JNpTqopnBbcc2SVbMWQutgZ1CCTE3X/BoMI5IENFSEYyn7thUrZ4aFYoTTeWGQSBpjMsEj2tcY4oBKZ7Y4fI7OtTNEfiT0CxVauL8nZjiQchp4ujPAaixXa6n5X62fKP/ambEwThQNyXKRn3CkIpSmgIZMUKL4VAMmgulbERljgYnSWRV0CPbql9ehU6/ZF7X6w2WpUc/iyMMpnEEZbLiCBtxDE9pAIIFneIU348l4Md6Nj2VrzshmTuCPjM8fB4mRVA==</latexit>
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Abeloid varieties

Hom(A,B)⌦Q

⇠= Hom(AK , BK)⌦Q

⇠= {M 2 Matg⇥h(Q) | L(QA) ·M = M · L(QB)}
<latexit sha1_base64="U8vNjSGaasCN54AyDJjdsiZofvw="></latexit>

Hom(Tp(A), Tp(B))⌦Q

⇠= Hom(Tp(AK), Tp(BK))⌦Q

⇠= {M 2 Matg⇥h(Qp) | L(QA) ·M = M · L(QB)}
<latexit sha1_base64="2V2sCbu6PQK/g0wVIIYl5A2xf+I="></latexit>

(rational) homomorphisms between the varieties

(rational) homomorphisms between their p-adic Tate modules
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Raskind’s conjecture for abeloid varieties

Theorem:          Given an abeloid variety A over K, the following      
                          are equivalent: 
 
 
 
 
 
 
 
 
 
 
 
 

1) Raskind’s conjecture holds true, that is, 
 
 
 
is surjective. 

2) the natural inclusion 
 
 
 
is surjective (the ``other’’ Tate conjecture).

NS(A) ! H
2
ét(AK ,Qp(1))

GK
<latexit sha1_base64="nksowO0gwzkJMvrLoeY3DAH7IPk="></latexit>

End(A)⌦Qp ! End(Tp(AK)⌦Q)GK
<latexit sha1_base64="MrgDds2q4ZmCrAUsv0XXoqSaGeo="></latexit>
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Raskind’s conjecture for abeloid varieties

if      is a period matrix for  A,

 
 
then Raskind’s conjecture for A is equivalent to the surjectivity of

{M 2 Matg⇥g(Q) | L(Q) · M = M · L(Q)}⌦Qp

!
{M 2 Matg⇥g(Qp) | L(Q) · M = M · L(Q)}

<latexit sha1_base64="DwZBr1aRtgmc+N+6MYRd0QHtYX4="></latexit>

Remark:         again, an interplay between      and       !

Q
<latexit sha1_base64="ivOWzRIdLZ4CCbewxjzCrvrBXKQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RyUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlW9q2qteV2p1/I4inAG53AJHtxAHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDp5uMyQ==</latexit>

Q
<latexit sha1_base64="uQ4ZqWkbuj9ry2dCNd6njNWshBU=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsxUQZcFNy5bsA9sh5JJb9vQTGZIMkIZ+hduXCji1r9x59+YaWehrQcCh3PuJeeeIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikraNEMWyxSESqG1CNgktsGW4EdmOFNAwEdoLpXeZ3nlBpHskHM4vRD+lY8hFn1FjpsR9SMwmCtDkflCtu1V2ArBMvJxXI0RiUv/rDiCUhSsME1brnubHxU6oMZwLnpX6iMaZsSsfYs1TSELWfLhLPyYVVhmQUKfukIQv190ZKQ61nYWAns4R61cvE/7xeYka3fsplnBiUbPnRKBHERCQ7nwy5QmbEzBLKFLdZCZtQRZmxJZVsCd7qyeukXat6V9Va87pSr+V1FOEMzuESPLiBOtxDA1rAQMIzvMKbo50X5935WI4WnHznFP7A+fwBuFiQ5Q==</latexit>

Qp
<latexit sha1_base64="hIm6faLB0dIM0ins7LbzKBnk7Go=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqszUgi4Lbly2YB/QGUomzbShmUxIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cUHKmjet+O6Wt7Z3dvfJ+5eDw6PikenrW00mqCO2ShCdqEGJNORO0a5jhdCAVxXHIaT+c3ed+/4kqzRLxaOaSBjGeCBYxgo2VfD/GZhqGWWcxkqNqza27S6BN4hWkBgXao+qXP05IGlNhCMdaDz1XmiDDyjDC6aLip5pKTGZ4QoeWChxTHWTLzAt0ZZUxihJlnzBoqf7eyHCs9TwO7WSeUa97ufifN0xNdBdkTMjUUEFWh6KUI5OgvAA0ZooSw+eWYKKYzYrIFCtMjK2pYkvw1r+8SXqNundTb3SatVajqKMMF3AJ1+DBLbTgAdrQBQISnuEV3pzUeXHenY/VaMkpds7hD5zPH0Slkcg=</latexit>



choose period matrix  
 
 
 
where                        is a non-trivial p-adic unit and 
 
where        is a ``well-chosen’’ symmetric matrix          

36

Counter-examples to Raskind’s conjecture

Theorem:      There exists an algebraisable abeloid surface over       

                      with                            ,  for which Raskind’s conjecture 
                      is false.

idea of the counter-examples:

Q := S�1 �
✓

p 1
1 " · p

◆
� S

<latexit sha1_base64="XuE19VRZaMHdKaWtIszMngybZZ4="></latexit>

Qp
<latexit sha1_base64="hIm6faLB0dIM0ins7LbzKBnk7Go=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqszUgi4Lbly2YB/QGUomzbShmUxIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cUHKmjet+O6Wt7Z3dvfJ+5eDw6PikenrW00mqCO2ShCdqEGJNORO0a5jhdCAVxXHIaT+c3ed+/4kqzRLxaOaSBjGeCBYxgo2VfD/GZhqGWWcxkqNqza27S6BN4hWkBgXao+qXP05IGlNhCMdaDz1XmiDDyjDC6aLip5pKTGZ4QoeWChxTHWTLzAt0ZZUxihJlnzBoqf7eyHCs9TwO7WSeUa97ufifN0xNdBdkTMjUUEFWh6KUI5OgvAA0ZooSw+eWYKKYzYrIFCtMjK2pYkvw1r+8SXqNundTb3SatVajqKMMF3AJ1+DBLbTgAdrQBQISnuEV3pzUeXHenY/VaMkpds7hD5zPH0Slkcg=</latexit>

p � 5, p ⌘ 1mod3
<latexit sha1_base64="MNJHEopB+P/5mwnhxZOK6qnK1co=">AAACBHicbVC7SgNBFJ2NrxhfUcs0g0GwCGE3UbQM2FhGMA/ILmF29iYZMrO7mZkNhCWFjb9iY6GIrR9h5984eRSaeODC4Zx7ufceP+ZMadv+tjIbm1vbO9nd3N7+weFR/vikqaJEUmjQiEey7RMFnIXQ0ExzaMcSiPA5tPzh7cxvjUEqFoUPehKDJ0g/ZD1GiTZSN1+I3T6MrkpuKXZhlLCxk7pSYBEF02o3X7TL9hx4nThLUkRL1Lv5LzeIaCIg1JQTpTqOHWsvJVIzymGacxMFMaFD0oeOoSERoLx0/sQUnxslwL1Imgo1nqu/J1IilJoI33QKogdq1ZuJ/3mdRPduvJSFcaIhpItFvYRjHeFZIjhgEqjmE0MIlczciumASEK1yS1nQnBWX14nzUrZqZYr95fFWmUZRxYV0Bm6QA66RjV0h+qogSh6RM/oFb1ZT9aL9W59LFoz1nLmFP2B9fkD3jSXjA==</latexit>

" 2 1 + pZp
<latexit sha1_base64="+HJV3Mi1BZTzB+UPCykBu5hMz18=">AAACCnicbVDLSgMxFM34rPU16tJNtAiCUmaqoMuCG5cV7AM7w5BJM21oJhOSTKEMXbvxV9y4UMStX+DOvzHTzkJbDyQczrmXe+8JBaNKO863tbS8srq2Xtoob25t7+zae/stlaQSkyZOWCI7IVKEUU6ammpGOkISFIeMtMPhTe63R0QqmvB7PRbEj1Gf04hipI0U2EfeCEkiFGUJ9849aj73THgx0oMwzB4mgQjsilN1poCLxC1IBRRoBPaX10twGhOuMUNKdV1HaD9DUlPMyKTspYoIhIeoT7qGchQT5WfTUybwxCg9GCXSPK7hVP3dkaFYqXEcmsp8RzXv5eJ/XjfV0bWfUS5STTieDYpSBnUC81xgj0qCNRsbgrCkZleIB0girE16ZROCO3/yImnVqu5FtXZ3WanXijhK4BAcg1PggitQB7egAZoAg0fwDF7Bm/VkvVjv1sesdMkqeg7AH1ifPypwmoI=</latexit>

S
<latexit sha1_base64="j6OOH/jZBlB8VO7CkJViL7UNONA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCF48t2lpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTjm5n/8IRK81jem0mCfkSHkoecUWOl5l2/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+Sdq3qXVRrzctKvZbHUYQTOIVz8OAK6nALDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fqqOMyw==</latexit>


