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Theorem 3 (Y.)
Taro YOSHINO

p: a prime number. e,n € Zsqg s.t. e< n—1,e < 3(n+3), (e,n) ¢ &,.
Graduate School of Mathmatical Sciences, the Univ. Tokyo d17 d2, 500 de € Z>0,

October 27, 2021 ¢ (p+1) {%J —(n+e—2)

Then irre(Xq,,dp,....d.) = min{/, p}, for X: a very general complete
intersection.
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Purpose

Obtain a lower bound of the degree of the irrationality of Fano

complete intersection/C. Setting11 |
) . R: a DVR of mixed characteristic,

k: a field, X: a variety/k 7n: gen. pt. k: cl. pt. of Spec(R), char(k) = p.

Definition 1 (Bastianelli. et. al.[1]) di,...,de € Zxo.
X = V{Y? — (X)), {pY; — g(X)}) C P2(dh, b, .., de 1, 1,...., 1)

An invariant irr,(X) is defined as the minimal degree of dominant ) ) Ges ) 4
generically finite rational maps from X to the projective space. where f;, g; € R[X]", deg(f;) = pd;, deg(g;) = d;.

v

Remark12

An invariant my(X) is defined as the minimal degree of dominant Xy a(pdy, ..., pde)-complete intersection in PZ+6'
generically finite rational maps from X to a ruled variety. ) Xi: a p-cyclic cover of a (di, ..., de)-complete intersection in P7+e,

”
Remark 0.1

irrg(X) > my(X)
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[EA lower bound of mj(X5) ] Definition 4 (Chen-Stapleton [3]2.1, “separeteness”)
+More condition . o k =k, X: a variety /k, L: a line bundle of X.
Lower semi continuity We say that L separates almost all / points of X
[Chen-Stapleton [3]] g
3B s X:: Blowing up Trace map () = AU :open subset of X
3Q : a line bundle of B s.t. - SN lower bétnd.of m=6Xa). st. Vxi,...,x € U(k),
[ i ( ')] ds € [(X, L) s.t. s vanishes at xi, ..., x/_1 but not at x;.

3Q = Q5/(25)tor,
Q has “good separateness”.

X =P}, L=0(d),
L separates almost all d + 1 points.
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Sketch of proof of main theorem How to obtain a lower bound of my(X)
[3A lower bound of m;(X;) ] Proposition 1.3 (Chen-Stapleton[3] 2.3)

+More condition frX—=Yx P: finite étale, Y: smooth/k.
[Braune [2]] Lower semi continuity 3L < Qi L separates 2| points. Then deg(f) > I.
[Chen-Stapleton [3]]
5 Bowingp | Tracemap 10 1"
3Q : a line bundle of B s.t. [3A lower botnd.of ,“,-;(X,-;),] Assume d := deg(f) < I. y1,y» € Y x P': in a same fiber of ¥ x P — Y
3Q = Qf, sit. f71({y1,y2}) are distinct 2d points.
Q has “good separateness”. By the separateness of L,
Ja € T(X, Q%) s.t. Tri(a) vanishes at y; but not at y».
However, T(Y x P!, Qf, ..) = T(Y,Q}), Contradiction. O

f: X =Y, ((Q) = Q
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Proposition 1.4 (de Jong-Starr[6] 3.3)

k: a field, X: normal integral variety/k. Y : smooth variety/k.
f: X = Y: a dominant, gen. fin., separated, proper morphism over k.
Then 3 a morphism <) f*(Qqu) = Qy ) st

i ¥ i
£ (Qkxyi) — Qv

I I

i Y i
f*(QX/k) ’ QY/k

the following diagram where @ is the trace map of the function fields is
commutative.
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Corollary 6 (Y.)

k: a field, X: normal integral variety/k. Y : smooth variety/k.

f: X = Y: a dominant, gen. fin., ;eparated, proper morphism over k.
Then 3 a morphism ) f*(QIX/k/(QIX/k)tO’) — Q’Y/k s.t.

i 4 i
f*(QK(X)/k) — Qv

[ I

i i ¥ i
R i/ (U deor) —— Qy

the following diagram where @ is the trace map of the function fields is
commutative.

Sketch of proof of the corollary

There exists a &'y-hom f*(S}&/k/(Q&/k)mr) - Q’k(y)/k'
ETS: For any y € Y s.t. {y} is a divisor, the image of this map at y is in

QL e

Y/ky
Fix such y € Y. There exists an affine nbd. V of y s.t. f[¢-1(y) is finite.
By [Garel, Theorem, [5]], there exists following the diagram of &'y-mod.

f*(Q'k(x)/k) — Q;((Y)/k

I I

f*(Qiffl(V)/k) = Q’;//k
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Sketch of proof of the corollary

There exists a &y-hom ﬂ(f_l;(/k/(Q&/k)wr) — Qi{(y)/k'
ETS: For any y € Y s.t. {y} is a divisor, the image of this map at y is in

Q'}/k,y

Fix such y € Y. There exists an affine nbd. V of y s.t. f[r-1(yy is finite.
By [[5] Theorem], there exists following the diagram of &'y-mod.

Qo) = Qv

[

F( vy e/ Qs vy i) eor)

T~

f*(erI’—l(V)/k) = v Qi//k
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Thank you for listening.




