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The purpose of this short note is to show a Poisson formula for some function on
symmetric tube domains. First we state the theorem. The definitions of terminologies in
Jordan algebras used in the statement of the theorem will be reviewed precisely later.

Let To = V 4 i be a symmetric tube domain, where V is a simple formally real
Jordan algebra and 2 is the symmetric cone of V. For a lattice L in V, we denote by L*
the dual lattice of L with respect to the inner metric (x, y) = tr(xy). We put n = dimp V
and r = rank(V).

THEOREM 1. Forany complex number o € C such that R(«) > 27" —landZ € Tq,
we have

_2gi) . '
(1) Z det(Z + 85)7% = VO](L*)ﬂ Z det(T)(x—;eZﬂlTr(TZ) ’

SeL Fo(e) TeQNL*
where U'q(s) is the gamma function associated with the symmetric cone Q and vol(L*) is
the volume of V | L* with respect to the Euclid measure of V. Both sides of (1) converge
absolutely and uniformly on any compact set of Tq for the above range of «.

This theorem is stated in [8] Lemma 8.4 for sufficiently large «, but any exact condi-
tion on « for the convergence has not been written there. The range of « for the convergence
is known for several classical domains, for example in [7] and [4]. Classically, this type of
theorem is often used to prove the convergence of the Eisenstein series since (1) is a sub-
series of the Fisenstein series. Nowadays there are several ways to prove the convergence
of the Eisenstein series, but they converge for weight %(«) > 2n/r. The range of « for the
subseries (1) is sharper. Sometimes we need the summation (1) with this sharper bound.
For example, if we consider the contribution of unipotent elements in the dimension for-
mulas of holomorphic modular forms on tube domains, this estimate of range is sometimes
critical for the application of the Selberg trace formula using the Bergman kernel and the
zeta functions of prehomogeneous vector spaces (see [6]). This was the first motivation of
the author to this topic. Now it seems there are also some unexpected applications, e.g.
for non-vanishing of some differential operators on some functions ([1] p. 87). So the
above formula (1) might have some independent interest with other potential applications
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in future. For the proof, we mostly follow the same argument as that of H. Braun in [2] ex-
cept for technical details on Jordan algebras. The reason to follow [2] is that her argument
seems to give the sharpest bound. This paper is more or less expository in nature, but a
unified treatment by Jordan algebras would be of some interest. The referee suggested that
Theorem 1 for the case n = 1 is sometimes refered to Lipschitz [5].

1. A review on Jordan algebras

In this section, we review from Faraut and Koranyi [3] some well-known facts on a
formally real Jordan algebra and the symmetric cone associated with it.

In this paper, by an algebra V over R, we mean a vector space over R such that a
bilinear product mapping V x V > (x,y) — xy € V is defined. Here we do not assume
the associativity of the multiplication. An algebra V over R is said to be a formally real
Jordan algebra if it is finite dimensional with the unit element e and satisfies the following
three conditions.

(1) xy=yxforanyx,y e V.
) x(xzy) = xz(xy) foranyx,y e V.
(3) x>+ y*=0ifandonlyifx =y =0.

We assume that J is simple, that is, J does not contain non-trivial ideal. The classification
of simple formally real Jordan algebras is well known and there are five different types (see
for example [3]), though we do not use this fact in the paper. We denote by n the dimension
of V as the vector space over R.

Let Q2 be the symmetric cone (open convex self-dual homogeneous cone) in V' associ-
ated with V. This is given by

Q={x%xeVX},

where V> is the set of invertible elements of V. Here an element x of V is called invertible,
if there exists an element y € R[x] such that xy = e, where e is the unit of V.

The closure Q of Q is given by

§={x2;er}.

Forx and y € V, we write x < y (resp. x < y),if y —x € Q (resp. y — x € Q).

An element ¢ € V is called idempotent if ¢> = ¢, and called primitive if it is non-zero
and cannot be written as a sum of two non-zero idempotents. Idempotents ¢ and d are said
to be orthogonal if cd = 0. We say that a set of primitive idemponents cy, ..., ¢, 1S a
Jordan frame, if ¢jcx = O for all j # k and

m
ZC]' =e.
j=1

The maximum of the degree of minimal polynomials over R of elements x € V is called
the rank of V, and we write r = rank(V). Then the number of idempotents in any Jordan
frame is equal to the rank of V, so m = r in the above. For any element x € V, there exists
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a Jordan frame cq,. .., ¢, and real numbers Aq, ..., A, such that

.
X = Z)»ici .
i=1

This expression is called the spectral decomposition of x. Here numbers A; are uniquely
determined by x (counting multiplicities). These numbers are called eigenvalues of x.
The determinant and the trace of x are given by det(x) = [[/_; A; and tr(x) = > ;_, A;,
respectively. These are R valued polynomial functions on V. We can prolong these to the
complexification Vg = V Qg C.

A positive definite inner product of V' is defined by (x|y) = tr(xy).

For any x € V, define the left translation L(x) by the linear transformation of V
defined by L(x)y = xy forany y € V. Then, denoting by 7'r the usual trace of a linear
transformation, we have

tr(x) = “Tr(L(x)) .
n
An element x € V is invertible if and only if det(x) # 0. For any idempotent ¢ of V,
L(c) is always semi-simple and possible eigenvalues of L(c) are 0, 1, and 1/2. We write
the eigenspace of ¢ with respect to an eigenvalue A by V (c, A). Now fix any Jordan frame
cly...,crof V.Put Vi = V(c;, ) fori =1,...,randput V;; = V(c;, 1/2)NV(cj, 1/2)
fori # j. Then we have a direct orthogonal decomposition
V=2 Vi
i<j
with respect to the metric (x|y) as a vector space over R. For any i with | < i < r,
we have dimp V;; = 1. For any pairs (j, k) with j # k, the dimensions of the spaces
Vi are the same, and we denote this dimension by d = dim(V;). Naturally, we have
n=r4+r—1)d/2.
For x € V, we write
,
X = ijcj + ijk,
j=1 Jj<k
where x; € R, and xj; € Vj. Then we have tr(x;) = (r/n)Tr(L(xjx)) = 0 for j < k
and tr(x) = >_ x;. If x € Q, then we have
[lxijll < 2xix; .
(cf. [3] p.80, Exercise 7(b).)

2. A proof of Theorem 1
Notation being the same as in the last section, let L be a lattice in V, that is, a free
Z-module such that L ®7 R = V. Define the dual lattice L* of L by
L*={x e V;tr(xy) € Zforally € L}.
Let Tq be the symmetric tube domain defined by
Ta=V+iQ.
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Using the notation of [3], we denote by ['q(s) the gamma function associated with sym-
metric cone €2 defined by

Tals) = / e "™ det(x)* v dx
Q

Here we denote by dx the Euclid measure of V with respect to the inner metric (x|y). More
precisely, for the decomposition V. = Y7, Vl, + > j<k Vjk and an orthonormal basis w;

(1 <i <r)ofV;; and an orthonormal basis a)jk (I<j<k=sr,1<v<d)ofVi,we

write x € V as
SIS o o

v=11<j<k<r

dx—l_[dxll_[ l—[ dx(u).

v=11<j<k<r
The integral I'q (s) does not depend on the choice of the orthonormal basis.
Example. Let V = Sym,(R) be the Jordan algebra of r x r real symmetric matrices
X = (x;j). Denote by ¢;; the r x r matrix whose (i, j) component is 1 and all the other
components are 0. Then we have Tr((e;; + e ji)z) = 2. So the measure for x;; part should
be v/2dx; ; and the above measure dx is given by

dx = 2r(r—1)/41_[dxij .

i<

and define

Classically, the measure ]—L»< 7 dx;j is often used, so this causes a small difference from the
classical formulas.
Going back to our case, it is known that

r - l)d
r — (n—r)/2 _ (J
o(s) = (2m) 1_[ I'(s 3
j=1
for M(s) > (r — 1)d/2 ([3] p. 123.)
For Z € Tq and for i > (r — 1)d /2, we have
) / eFTICL) Qet(x)* " Fdx = (2m) " To(e) det(Z /i) 2.
Q

Indeed, if Z = Yi with Y € €, this is nothing but the formula in [3] p. 124, and by
holomorphy, both sides are equal also for Z = X +4Yi € Tg. Now, prolonging the integrand
of LHS of (2) to the function f(x) on V by setting 0 outside €2, the Fourier transform

f(S) :/ f(x)e—Zm'Tr(xS)dx
|4

of f(x) for S € V is obtained by changing Z by Z — § in RHS of (2). So we have the
formula (1) in Theorem 1 by the usual Poisson summation formula as far as both sides
converge.
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Next, we will show that, if f(w) > 2n/r — 1, then both sides of (1) of Theorem 1
converge absolutely and uniformly on any compact subset of Tq,.
We prepare several lemmas. We denote by e the unit element of V.

LEMMA 1. (1) Let K be a compact subset of V. Then, there exists a constant € > (0
which depend only on K such that > < €*e and that —ee < S < ee forany S € K.
(2) If K is a compact subset of 2, then there exists a positive constant € depending only on
K such thatee <Y forall Y € K.

Proof. For any compact set K, the set {tr(S%) € R; S € K} is bounded, since trace
and multiplication are continuous functions. So there exists a constant @ > 0 such that
tr(Sz) < aforany § € K. For S € V with eigenvalues A1, ..., A, we see by the spectral
decomposition of S that the eigenvalues of S2 are A%, e, Af. Hence A? < tr(§?) < g and
—Ja < Aj < Jfaforall j with 1 < j < r. By the spectral decomposition, this means
that —/ae < S < /ae. So the first part is proved. For K C €, the set {tr(y); y € K}
is bounded, so there is a constant b1 > 0 such that A < b; for all the eigenvalues A of any
element of K. On the other hand, {det(y); y € K} is also a bounded closed set in positive
real numbers, and there is a constant by > 0 such that b, < det(y) for any y € K. Since we
have det(y) < b{_l)» for any eigenvalue A of y € K, we have b{_’bz < A. Hence, taking

€= b}_’bg, the second part is proved. O

LEMMA 2. Fix any positive number € > 0. Forany Z = X +iY € Tg,and S € V

with §% < € 2e, we have
¢ det(2)] < |det(Z + 8)| < c|det(2)]
where ¢ =2"2(1 + e r(Y 1))

Proof. The proof is almost a reproduction of the proof by Krieg in [4] p. 141 Propo-
sition 1.4, except for the points that we need a necessary modification for general Jor-
dan algebras. Since Y € , there exists t € Q such that Y = t>. Forany u € V,
define the quadratic representation P(u) by P(u) = 2L(u)* — Lu?). 1t is known that
det(P(u)v) = (detu)?(detv) for anyu,v € Vand P(x~!) = P(x)~! for any invertible
element x € V> (See [3] II-3) . Hence

det(Z + S) = (detr)? det(P(t~ ) (X + S) + ie)

and det(Z) = (detr)2 det(P(+—)X +ie). If u, v € R[w] for some w € V, then det(uv) =
det(u) det(v) ([3] p. 30). Hence we have

| det(Z)|*> = det(Y)? det(P(r~H)X)> + ),
|det(Z + $)I? = det(Y)? det((P(: ™) (X + 5))* + €.
Since det(1) < det(v) for any u, v € Q with v — u € Q, we have
[det(Z + $)|> < det(Y)> det(P(r~)(X + $)* + (P™H(X — 8)% + 2e)
=det(Y)? det(P(t~ ) X)2 +2(P(t™1)8)? + 2¢)
= det(Y)? x 2" det(P(t~)X)% + (Pt~ 1)S)% + ¢).
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2 1 1

Since we assumed S22 < e 2¢, we have —e~le < § < e~ le. It is known that  is
stable under the action of P(u) for any invertible u € V, so we have —e Pt DHe <
Pt~ 1S < e~1P(t7")e. By definition, we have P(r~!)e = t~> = Y ! and we also have
Y~! < tr(Y~"e. Hence (P(t71)S)? < e 2tr(Y ~")?e and

|det(Z + S)?
< det(Y)? x 2" det((1 + € 2(tr (Y " )?e + (Pt~ HX)?)
=det(Y)? x 2"(1 + e 2(tr(Y 1)) det(e + (Pt~ HX)>(1 + e (Y "' )H ™)
<det(Y)> x 2" (1 + € 2(tr(Y ")) det(P(t~H X)? + ¢)
= |det(2)]? x 2"(1 + e 2(tr(Y ")) .
Here we have
(1 + e 2uw(y—H?)?
<(A+2'r @ H+e2er@™ NP =1+ e lu@y ).

Hence we have the second inequality. The first inequality is obtained if we replace Z by
Z — S in the second. O

For Z € Tq, we put
1,(Z) = / |det(Z + S)|7%d S.
v

Here d S is the Euclid measure on V defined before.

LEMMA 3. Forany Z € Tg and any a € C with R(a) > Zr—” — 1, the integral 1,(Z)

converges and we have
Fo(e —7)
Lo(a/2)?

Proof. If Z = X +iY,itis obvious that I} (Z) = I;(iY), since dS is invariant by the
translation by X. Take r € Q such that Y = 2. Then |det(iY + S)| = det(Y)|det(ie +
P@~1S)|. Since det P(+~) = (dets)~2"/", we have I, (iY) = det(Y)"/" %I, (ie). Here
the formula for 7, (ie) is known in [3] p. 142 Exercise 5. O

1,(Z) = det(Y)r ~44nre/2gn

LEMMA 4. Let L C V be a lattice and k € R with k > Zr—" — 1. For each e > 0,
there exists a positive constant ¢ which depends only on r = rank(V') and € such that

cMvol() ' I (2) < Z [det(Z + S)| 7% < Fvol(L) ' Ik (2)
SeL
forany Z = X +iY € Tq with Y > €e. In particular, the series y_g_; det(Z + $)~k
converges absolutely and uniformly on any compact set K C Tg.

Proof. ForY > €e, we have tr(Y _1) < re~!. Since the fundamental parallelotope
F of L in V is compact, the values Tr(H 2y are bounded for H € F. So there exists a
constant ¢ > 0 such that H 2 < cpe for all H € F. Hence by Lemma 2, there exists a
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positive constant which depends only on r and € such that
cdet(Z + 8)| < |det(Z + H + )| < c|det(Z + 5)|
forall Y > eeand H € F. Since

I(Z) = f (Z |det(Z + H + S)|"‘> dH ,
F

SeL
we have the inequality in Lemma 4. For any compact set K C Tgq, the integral It (Z) is
bounded by Lemma 3, so we have the last assertion of Lemma 4. O

We note that by the above lemma 4, LHS of Theorem 1 does not converge absolutely for
oa=2n/r—1.

LEMMA 5. For Z € Tq, for any o € C with Ra > n/r and any lattice L C 'V, the
series
(3) Z eZnitr(uZ) det(u)(x—n/r
ueQNL*
converges absolutely and uniformly on any compact set of Tq.

Proof. By Lemma 1, for a compact set K of Tq, there exists a positive constant € such
that Y > ee forany Z = X +iY € K. It is known that the inner product is associative,
that is, (L(x)ulv) = (u|L(x)v) for any u, v, x € V. So if we put u = 12 witht € V,
then we have tr(uY) = tr(t2Y) = tr(2t (1Y) — t2Y) = tr(P(1)Y). So we have tr(P(1)Y) >
tr(P(t)ee) = etr(u). Hence, we have tr(uY) > etr(u) for any u € Q. Now fix a natural
number m. Then there exists a constant ¢ such that the cardinality of {u € L*NQ ; tr(u) <
m} is bounded by (2cm +1)". Indeed, if we write u = 3, ujc;+3";_; u i foraJordan
frame ¢y, ..., ¢, then |u | < )"

izjuj = tr(w) = m and ||1/ljk||2 < 2upu; < 2m?2, and
hence

,
r(r—1)
=3 P+ Nl P < rm? 4+ =——= x 2m® = rm?
j=1 Jj<k
and ||u|| < rm. On the other hand, for a basis ey, ..., e, of L™ as a Z module, we write
u=7"_jaje;witha; € Z. Then we have
2
lul? = @)= > aiaj(eile)) .
I<i,j=r
Since (x|y) is a positive definite metric, the r x r matrix
S = ((ei,ej)<ij<r

is positive definite, and for some constant s > 0, we have

,
sy ar < |lul”.
j=1

So there exists a constant ¢3 > 0 such that we have

4) laj| < c3m forany j and any u € L* with tr(u) < m.
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The number of integers a; which satisfy (4) is at most 2c3m+1. Also, we have det(u) < m”
for u with tr(u) < m. Now, if we take partial sum of the series (3) for u withm — 1 <
tr(u) < m, then for any constant M > 0, there exists a constant ¢4 > 0 depending on € and
M but not on m such that 1 ca

e etr(u) < es( m) < m_M )
On the other hand, we have

Z det(u)m(a)—% < mr(&h‘(d)—f’—,)(zc,?’m + l)r < Csmr(m(a)—%+l)
uel*NQ
m—1<tr(u)<m
for some constant ¢5 > 0. So taking M > r(N(a) — % + 1) + 2, there exists a constant
c6 > 0 such that the absolute value of the series (3) is bounded by ¢ (2) for any ¥ > ce.
Hence it converges uniformly on K. (]
n

Proof of Theorem 1. Now, since 2r—" -1>7, the absolute and uniform convergence

of both sides of (1) on any compact set is shown by Lemma 4 for LHS and by Lemma 5 for
RHS. So Theorem 1 is proved. g

References

[ 1] S.Bocherer and R. Schulze-Pillot, Siegel modular forms and theta series attached to quaternion algebras
II, Nagoya Math. J. 147 (1997), 71-106.

[ 2] H.Braun, Konvergenz verallgemeinerter Eisensteinscher Reihen, Math. Z. 44(1939), 387-397.

[ 3] J. Faraut and A. Koranyi, Analysis on Symmetric Cones, Oxford Mathematical Monographs. Oxford
Science Publications. The Clarendon Press, Oxford University Press, New York, 1994. xii+382 pp.

[ 41 A.Krieg, Modular forms on half-spaces of quaternions, Lecture Notes in Math. 1143, Springer-Verlag,
Berlin, 1985. xiii+203 pp.

[ 51 R. Lipschitz, Untersuchung der Eigenshaften einer Gattung von unendlichen Reihen, J. Reine Angew.
Math. 105 (1889), 127-156.

[ 6 ] T. Shintani, On zeta-functions associated with the vector space of quadratic forms. J. Fac. Sci. Univ.
Tokyo Sect. I A Math. 22 (1975), 25-65.

[71 C.L.Siegel, Uber die analytische Theorie der quadratischen Formen, Ann. Math. (2) 36 (1935), 527-606.
(Gesammelte Abhandlungen I. 326-405. Springer 1966).

[ 8 ] L. C. Tsao, The rationality of the Fourier coefficients of certain Eisenstein series on tube domains (I),
Compositio Math. 32, no. 3 (1976), 225-291.

Department of Mathematics,

Graduate School of Science,

Osaka University, Machikaneyama 1-1,
Toyonaka, Osaka, 560-0043, Japan

e-mail: ibukiyam @math.sci.osaka-u.ac.jp




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Japan Color 2001 Coated)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /JPN <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Japan Color 2001 Coated)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive true
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


