Rational normal curves totally tangent to

Hermitian varieties

gboabooaooobgaood

pO00000O0qO pOO0OOEKOOOO FeO00000000D0O00O00
PrO0F,.00000000000¢+10 FermatO OO

X; oottt =0

0F,00000000000 Hermite 000000000X,;0 k000
000000000 k-Hermite 0000000 k-Hermite 000 X 0000
00000 Aut(X)O Pr0 k0000000 PGL,y4 (k) 0000000
PCGU, 1 (F2) 0000000

B.Segre 00000 [3]00000000k-Hermite 0000000000
000000000000000 [1]0000000000000 4000
0 B.Segre 000 ([3,n.81) 00000000000000000

XOP'O0O k-Hermite 000000000000 P™ 0O rational normal curve
' XO¢+1O00OOOOOOOnO0O00O00OD0OOX O totally tangent O
Oooooaoo

Rational normal curve ' 00000 ¢+ 1000000 S O Baer subset O
00000 F,0000000000P!DO0KDOODOOOOO

t . I %Pk
0oDo00 §=¢'(P(F,))000000000

O00. n£0(mod p)00000 2rn <¢O0O0O00XO P*O0 k-Hermite
oooooood

(1) X O totally tangent O 0 [0 rational normal curves 1 00 Rx OO OOOO
XDO0O0o0DOoO000 Auw(X) =2PGU,1(Fe) 000000000000
O stabilizer subgroup 0 PGLy(F,) 000000000 Rx O

[PGU,.41(Fg2)|/IPGLy (Fy)|



gbooooogd

2)'e RxO0OI'NX O I'0 Baersubset J O OO

@)X OHemite 1000000 TMeRxOF.000000000TNX
o000 Fe-0000000

00 0050000 Fermat6000 BCcP2OOOOO2000 W — P?
O000O0OWDOArtin00OD 10000 K300O00O0DOOBO 600000
200003,15000000000002000000000 wWOod 6,300
00 (-2)-00000000000000000 (-2)-000wWo00000
0000000 [S|00000o0ooo

00000000000000000 Lang[2]000000000000
000 A= (a;;) € GL,y1(k)0000000

n
— E: o —
Xy = AijTiT 0
i,j=0

googan

000 P"O000 XO k-Hermite 0 000 0000000000000
0000 AeGL,(k)00000 X=X,000000000

PO k-Hermite 000000000000 P"000000 PGLyy1(k) O
POOOOODOOOEk-Hermite OOOOOOOODOOOOODO transitive 0 O
00X € PO stabilizer subgroup 0 Aut(X) OO DO OO0OO

oovo

v::{(rv-POaPlvPoo)

I'0 P* O rational normal curve 0 O OO

P, P,P,, 000000000 30 }

00000000PGL,41(k) 0 VO simply transitive 0 0 00 0 O
ICcPxyQ

1:= (X7F7P07P13POO)
oooo 3d

reRXDDDD%JaRxDXmFD}

0000000000 Z—-YO0O00OO00000000
@, " PO PO € v
oor@®Og O ts1:t:---:¢" 00000

P =400), P =10(1), PO =50 (),



00000000000 A= (ay) €GL,1(k) 0000
(X4, 7O P PO POy € 7
00000000000000000
ft) = En: ait ™+
i,j=0

OMm+1)gD00000000f(t)=00t¢t=0,1,c00000 0000
0000000000000 00 A= Ap0O up to multiplicative constants [
wnique 0000000000000 On#0 (mod p)J0000 2n < g0
0000000 4,000000000000000X,4,nT@0T1TO0
P9 PO PO 000 unique O Baer subset 00 000 4o (F, U{occ})d 0 0O
ooooooog

O00000000PGL,y1 (k)0 Z0O simply transitive ] 00000000
00000000 #7p:Z—PO0XePO0O0OD0O0OO 7, (X)00 Aut(X)
O simply transitive 0 D00 00T e Rx OO0Aut(X)UO RxOOOOOT
O stabilizer subgroup 0 Stab 0000000 StabO 30 Py, P,P, 000
000 75" (X) > Rx0TOO0O000O0DOO simply transitive 1000000

0000 StabO PGLy(F,) D000000Ry O Aut(X)/PGLy(F,) 000
0ooooo

good

[1] J. W. P. Hirschfeld and J. A. Thas. General Galois geometries. Oxford Math-
ematical Monographs. The Clarendon Press Oxford University Press, New

York, 1991. Oxford Science Publications.

[2] Serge Lang. Algebraic groups over finite fields. Amer. J. Math., 78:555-563,
1956.

[3] Beniamino Segre. Forme e geometrie hermitiane, con particolare riguardo al

caso finito. Ann. Mat. Pura Appl. (4), 70:1-201, 1965.

[4] Ichiro Shimada. A note on rational normal curves totally tangent to a Hermi-
tian variety, 2012. preprint, arXiv:1203.4047, to appear in Des. Codes Cryp-

togr.



[5] Ichiro Shimada. Projective models of the supersingular K 3 surface with Artin

invariant 1 in characteristic 5, 2012. preprint, arXiv:1201.4533.

shimada@math.sci.hiroshima-u.ac. jp



