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EXPLICIT HORIZONTAL OPEN BOOKS ON SOME SEIFERT FIBERED
3—MANIFOLDS

BURAK OZBAGCI

ABSTRACT. We describe explicit horizontal open books on some Sdiferted 3—manifolds.
We show that the contact structures compatible with thesedmal open books are Stein
fillable and horizontal as well. Moreover we draw surgerygdéns for some of these
contact structures.

1. INTRODUCTION

An open book on a Seifert fibered 3—manifold is calleatizontalif its binding is a
collection of some fibers and its pages are positively trarse/to the Seifert fibration.
Here we require that the orientation induced on the bindinthb pages coincides with the
orientation of the fibers induced by the fibration. In thiscet we construct explicit hori-
zontal open books on some Seifert fibered 3—manifolds. We gt the monodromies of
these horizontal open books are given by products of (me)tiight-handed Dehn twists
along boundary parallel curves. Consequently, by a theafe@iroux |Gi], the contact
structures compatible with our horizontal open books aeinSiilable. We also show that
these contact structures are horizontal, i.e., the coptaoes are positively transverse to
the fibers of the Seifert fibrations. Finally we draw surgeiggdams for those contact
structures which are compatible with planar open books.

It is well-known that any Seifert fibered 3—manifold can beanied by a plumbing of
circle bundles according to a “standard” diagram. The steshdiagram is a star shaped
graph, withk linear branches, whose central vertex is a circle bundle amearbitrary
closed surface with arbitrary Euler numbernd all the other vertices are circle bundles
over S? with Euler numbers less than or equal+t@. In this language a vertex always
represents a circle bundle and an edge between two vergpessents plumbing of the
circle bundles represented by the vertices. We will calbadard diagram with + £ < 0
asnon-positivestandard plumbing diagram.
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In this article we consider Seifert fibered 3—manifolds gibg plumbing of circle bun-
dles according to a star shaped graph, with a central vextgxsle bundle over an arbitrary
closed surface with non-positive Euler number, anather vertices which are circle bun-
dles overS? with positive Euler numbers, all connected to the centralexe Note that
these are a priori non-standard plumbing diagrams. We aistpen books on these
Seifert fibered 3—manifolds which are horizontal with retge their Seifert fibrations.
However, we can convert these diagrams into non-positaredstrd plumbing diagrams so
that the Euler numbers of all the vertices except the cemtrdkbx are equal te-2. In
[EQ], explicit open books were constructed on Seifert fideBemanifolds which can be
described by non-positive standard plumbing diagrams.eféher it was shown that these
open books are horizontal with respect to the circle bunidkegved in the plumbing de-
scriptions of the Seifert fibered 3—manifolds at hand. Ihsuout that the horizontal open
book we construct in this article using a non-standard piamkescription of a Seifert
fibered 3-manifold is isomorphic to the horizontal open bookstructed in[[EO] starting
with the non-positive standard plumbing description ofshene manifold. The difference
is that here horizontal means transverse to the Seifersfanad in [EOQ] horizontal means
transverse to the circle bundles involved in a plumbing dpson of a Seifert fibered 3—
manifold. Itis not clear to the author whether or not these diviferent definitions of being
horizontal are equivalent in general.

In particular suppose that the circle bundle at the centdlex in the plumbings are
also overS2. Then the open books we construct are planar, which meana fhege has
genus zero. The significance of finding contact structurespadible with planar open
books stems from the recent work of Abbas, Cieliebak and H&EH] who proved the
Weinstein conjecture for those contact structures! In,[Schonenberger also constructs
planar open books compatible with Stein fillable contaaicttires which are given by
Legendrian surgeries on any Legendrian realization of apusitive standard diagram of a
Seifert fibered 3—manifold. We can pin down the Stein filldimeizontal contact structures
compatible with the horizontal open books we construct, eaygaring our construction
with Schonenberger’'s method.

Acknowledgement We are grateful to John Etnyre for helpful conversations Andras
Stipsicz for generously sharing his expertise and commgiatn the first draft of this paper.

2. OPEN BOOK DECOMPOSITIONS AND CONTACT STRUCTURES

We will assume throughout this paper that a contact stragtuf ker « is coorientable
(i.e., « is a global 1-form) and positive (i.ex, A da > 0 ). In the following we describe
the compatibility of an open book decomposition with a givemtact structure on a 3—
manifold.
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Suppose that for an oriented lirdkin a closed and oriented 3—manifaldthe comple-
mentY \ L fibers over the circle as: Y\ L — S! such thatr—1(6) = 3 is the interior
of a compact surface boundirg for all § € S*. Then(L, r) is called anopen book de-
composition(or just anopen bookof Y. For eachy € S*, the surface, is called apage
while L the binding of the open book. The monodromy of the fibrations defined as
the diffeomorphism of a fixed page which is given by the firstime map of a flow that is
transverse to the pages and meridional near the binding.isbiapy class of this diffeo-
morphism is independent of the chosen flow and we will reféh&b as thenonodromyof
the open book decomposition.

Example: Consider the positive Hopf link/ (see Figurd]l) in5%. Note thatS® has a
Heegaard splitting of genus one, and each piece in theisglitan be taken as a regular
solid torus neighborhood; (cf. Figurel2) of the componer#f; of H, fori = 1, 2.

FIGURE 1. Positive Hopf linkH in S3

Take the core circléf; of N; and consider the annulul bounded by, and a(1, —1)-
curve A on 9N;. Observe that the becomes d—1, 1)-curve ondN,. There is another
annulusA, bounded byH, and—X on9N,. Then the annulud = A, U A, is bounded by
the Hopf link H in S = N, U N,. Now by foliating eachV; by (a circle worth of) annuli
A; and gluing the corresponding leafs (cf. Figlre 2) we get afibn 5* \ H# — S! of the
complement ofd in S with annuli pagesi each of which is bounded bi. Note that the
annulusA is a copy of the obvious Seifert surface boundedby H, U H, in Figurell.

To see the monodromy of the resulting open book take a veetdrifi V; so that it has
constant slopé on 0NV;, and its slope smoothly decreases to zero as we move todards
on any horizontal ray so that it becomes meridional near dine circle H;. Note that this
defines a vector field 083 = N; U N, which is transverse to the pages of the open book
and becomes meridional near the binditig The first return map of the flow induced by
this vector field is a right-handed Dehn twist along the cecitele of a fixed pagel in the
open book.
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FIGURE 2. By gluing the two solid tori we can visualize an open book of
S3, with binding H, whose page is obtained by gluidg with A, along).

Every closed and oriented 3—manifold admits an open boo&rdposition (cf. [[Al]) as
well as a contact structure (cf._[Ma]). An open book deconitposand a contact structure
is related by the following definition.

Definition 1. An open book decomposition, 7) of a 3—manifoldy” and a contact struc-
ture £ onY are calledcompatibleif £ can be represented by a contact fornsuch that
a(L) > 0 andda > 0 on every page.

Example: Consider the unit sphers® = {(z1, z) : |z|° + |2|® = 1} C C2. Inthese
coordinates the positive Hopf link is given by
H = {(2’1,22) L Z21R9 = 0} = H1 U H2

WhereHl = {(21,22) 129 = 0} andH2 = {(21722) A 0} Letr : S3 \ H — S' be

defined as
2172

e St cC.

T S

In polar coordinates the mapcan be expressed as (rie?t, rye®2) = ¢%1+%2) Then for
a fixedd, € S* we have

W71(00> = {(017T17027T2) : 91 + 92 = 90,7"% —'—7"5 = 1}

Note that the equatiorf + 3 = 1 gives an arc between a point iy with coordinated,
and the point in{, with coordinated; = 6, —6,. The union of these arcs will sweep out the
annulust!(6,) which bounds. On the other hand, the standard contact strugtimes®
can be given as the kernel of the 1-fotim= rdf, +r3df,, restricted taS® c C2. To show
thata is compatible with the open book above we first observediiat,) = d6;(0y,) = 1.
Next we parameterize~'(6,) by

flr,0)=(r,0,v1—120y—0,).
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Thus f*(a) = (2r* — 1)df and f*(da) = df*(«) = 4rdrdf. We conclude thata is an
area form onr—1(6,), for all §, € S*.

We have the following fundamental results at our disposatudy the contact topology
of 3—manifolds.

Theorem 2(Thurston-Winkelnkempel [TW])Every open book admits a compatible con-
tact structure.

Conversely,

Theorem 3 (Giroux |GIi]). Every contact 3—manifold admits a compatible open book.
Moreover two contact structures compatible with the sanmendpook are isotopic.

We refer the reader td [Et] and [OS] for more on the correspand between open books
and contact structures.

3. EXPLICIT CONSTRUCTION OF HORIZONTAL OPEN BOOKS ON SOMSEIFERT
FIBERED 3—MANIFOLDS

Consider theS'-bundleY, ,, over a closed and oriented genusurfaceX with Euler
numbere(Y,, ,) = n, as the boundary of the correspondifg—bundle ovei: with one
O-handle2g 1-handles and one 2—handle (with framir)aas in FiguréB. The 3—manifold
Y obtained fromY, ,, by performing—1/ry, ..., —1/r; surgeries ork distinct fibers (cf.
Figure[3) is called &eifert fibered 3—manifoldith Seifert invariants(g, n;rq, ..., %)
wherer; € Q. Notice that according to this convention the surgery coeffits are negative
reciprocals of the given data.

FIGURE 3. Seifert fibered 3—manifold with Seifert invariants
(g,n;7r1,...,7). (There ar€g 1-handles in the figure.)

An open book on a Seifert fibered 3—manifold is caledizontalif its binding is a col-
lection of some fibers and the interiors of its pages are ipegjttransverse to the Seifert
fibration. Here we require that the orientation induced @riinding by the pages coincides
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with the orientation of the fibers induced by the fibrationtHis article we construct hor-
izontal open books on Seifert fibered 3—manifolds with iras(g, n; ry, . .., ), where
g > 0 is arbitrary and

n§0<—%eN, forl <i<k.

Let X denote a closed oriented surface andMetdenote the trivial circle bundle over
¥, i.e., M = S x X. Perform a+1-surgery along circle fibek of M. The resulting
3—manifold M’ is a circle bundle oveE: whose Euler number is equal tel. In [EQ]
we described an explicit horizontal open book/dh: A fiber becomes the binding, every
page is a once puncturéf] and the monodromy is right-handed Dehn twist along a curve
parallel to the binding. Then as discussed.In[EO], to ob&ahorizontal open book on a
circle bundle with Euler number < 0 we need to perform-1-surgeries alongn| distinct
fibers.

We claim that we can generalize the arguments used_ in [E@]a fel—surgery, to a
p—surgery (for any) < p € N) to obtain horizontal open books on some Seifert fibered
3—manifolds. To perform a—surgery on a fibed of M we first remove a solid torus
neighborhoodV = K x D? of K from M. Note that by removingv from M we puncture
once eactt in M = S! x ¥ to getS! x ¥, whereS = X\ D2. Now we will glue a solid
torus back toS! x X along its boundary torus! x 9% in order to perform our surgery.

In the discussion below we will make no distinction betweerves on a surface and the
homology classes they represent, to simplify the nota@onsider the solid torus® x D?
shown on the left-hand side in Figdre 4. l,eand\ be the meridian and the longitude pair
of St X 0D?%. Letm andl denote the meridian and the longitude pair in the boundary of
St x 3. Note that the base surface is oriented (as depicted in €#juand the orientation
induced oY is the opposite of the orientation of. We glue the soIid}oruS1 x D?to
S1 % 3 by anorientation preservingliffeomorphismS* x 9D? — S x 93 which sends:
to pm + [ and\ to (p> — 1)m + pl. (This map is in fact orientation reversing if we use the
orientation on the torus® x 9% which is induced fron! x £. ) The resulting 3-manifold
M’ will be oriented extending the orientation 6t x 3> induced fromM.

We also depict, in Figurd 4, a leaf (an annulus) of a foliatarthe solid toruss* x D?
that we will glue to performp—surgery. Note that under the surgery map- (p? — 1)u is
mapped ontd which parametrizes thg! factor inS! x 3. We can viewS! x (D? — {0})
as a disjoint union of concentric tori and foliate each tdsyqa circle worth of) curves
isotopic top\ — (p? — 1)u. This gives a foliation o5* x D? into circles where the center
circle S* x {0} is coveredp—times by all the other circles in the foliation. Note thaisth
circle foliation defines the Seifert fibration. Observe tia Seifert fibration or$* x D?
is transverse to the annuli foliation simply because thpeslaf the circles is less than the
slope of the annular pages it x D2
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FIGURE 4. The surgery torus is obtained by identifying the top aral th
bottom of the cylinder shown on the left-hand side. The amndlepicted
inside the torus is wrappegtimes around the core circle in a right-handed
manner. On the right hand side we depict the compleriént 3 obtained
by removing a neighborhood of a circle fiber frah x .

The boundary of a leaf consists of the core cir€leof S* x D? and a(p, —1)—curve
on St x 9D?, i.e., a curve isotopic tp, — \. Each leaf is oriented so that the induced
orientation on the boundary of a leaf is given as indicateigure[4. The gluing diffeo-
morphism mapgu — A ontom so that by performing the—surgery we also glue each
annulus in the foliation to & in S* x & identifying the outer boundary component (i.e.,
the (pu — A)—curve) of the annulus withY.. Hence this construction yields a horizontal
open book onV/” whose binding is”' (the core circle of the surgery torus) and pages are
obtained by gluing an annulus to ea%halongai Notice that the pages will be oriented
extending the orientation ax induced from>. Finally we want to point out that the core
circle C becomes an oriented fiber of the Seifert fibratiodffoverX.. In factC' becomes
a singular fiber ifp > 1.

Next we will describe the monodromy of this open book. In otdemeasure the mon-
odromy of an open book we should choose a flow which is trassver the pages and
meridional near the binding. We will takewertical vector field pointing along the fiber
direction inS! x ¥ and extend it inside the surgery torus as follows: The valrtrector
field is given byd, on S' x 9% which is identified withpdy, — (p? — 1)0,, on the boundary
of the surgery torus. Extend this vector field with slege/ (p? — 1) inside he surgery torus
(along every ray towards the core circle) by rotating cloidesso that it becomes horizontal
near the core circle as illustrated in Figlte 5. First obsémat this vector field is positively
transverse to the pages of the open book by constructioe sip¢(p? — 1) < —1/p. In
other words one can see that this vector field always pointartts the positive side of
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the annulus in FigurEl 4 by comparing the slope of the annalymge) with the slope of
the vector field. Next note that the first return map of the floW fix the points near the
binding on any leaf since the vector field is horizontal néer binding. The first return
map will fix the points or¥: as well, since the flow is vertical (i.e., in the directiongant
to theS* factor) onS! x . Now take a horizontal arc (on a leaf) connecting the coeir
to the other boundary of that leaf. Then one can see that tivenflth move the points of
this arc further to the right if we move towards the boundaiye first return map is given
by a right-handed Dehn twist along the core circle of the Vélaén we go around once.
But since a circle fibet covers the core circla (a singular fiber fop > 1) p-times, the
first return map of the open book is given by thah power of a right-handed Dehn twist
along the core circle of the leaf in Figurke 4, which is indeedieve parallel to the binding
of the open book.

FIGURE 5. The vector field depicted along a ray towards the coreecfrcl
inside the surgery torus extending the vertical oneSérk Y. The vector
field becomes horizontal near the core (binding) along apy ra

In summary we constructed a horizontal open book on a Séifered 3—manifold with
invariants(g, 0;r) for0 < p = —% € N by performing g—surgery on a fiber of a trivial cir-
cle bundle over a genus-surface. Note that the binding is a singular fiber of the Seifert
fibration if —= = p > 1. Since surgery modifies the open book only in a neighborhood
of the surgery curve in the above construction, we can cocisér horizontal open book
on the Seifert fibered 3—manifold with invariariig 0; 74, ...,7) where0 < —X € N,
for 1 < i < k. Moreover if we start with the trivial circle bundle, perfnr+1—surgeries
on |n| distinct fibers (cf. [[EQ]) forn < 0, and then further perform-1/ry, ..., —1/ry
surgeries ork disjoint fibers, respectively, whefe< ——- € N, for1 <i < k, we WI|| get
a horizontal open book on the Seifert fibered 3—man|fold witlariants(g, n;ry, ..., k).

The binding of the resulting open book will be the uniorkof |n| circle frbers and a page
is a genug surface witht + |n| boundary components. The monodromy will be a product
of (multiple) right-handed Dehn twists along boundary pataurves. More precisely,
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there argn| boundary components each of which has one right-handed @éstrand for
the otherk components of the boundary the exponent of the right-haguh twist is
given byp; = —1/r;, for 1 < i < k. Since the monodromy is a product of right-handed
Dehn twists only, the contact structure compatible witls hpen book is Stein fillable by
a theorem of Giroux (cf[]Gi]). Thus we showed

Proposition 4. There exists an explicihorizontalopen book on the Seifert fibered 3—
manifold with invariants(g, n;ry,...,7), wheren < 0 < —% e N, forl <i <k
The contact structure compatible with this open book isSitable.

Next we consider the contact structure compatible with genobook.

Proposition 5. The contact structure compatible with the open book we coctstd on the
Seifert fibered 3—manifold with invariantg, n;r, ..., ), such thatn < 0 < —% e N,
for 1 <i <k, ishorizontal i.e., the contact planes are positively transverse to therd;
of the Seifert fibration.

Proof. Consider the contact structure compatible with the constdihorizontal open book.
By an isotopy of this contact structure we may assume thatdhtact planes are arbitrarily
close to the tangents of the pages away from the binding érhrha 3.5 in[[Et]). Since the

pages of our open book are already positively transverdeetéitiers we can conclude that
the contact planes are positively transverse to the fibeay &wom the binding. Note that

the contact structure is still compatible with the givenmpeok after this isotopy.

Recall that we explicitly constructed the pages of the opmykimear a componeit of
the binding. The fibers of the circle fibration can be viewedtesight vertical lines in the
solid cylinder on the left-hand side in Figdre 4 before wentifg the top and the bottom.
On the other hand, by the compatibility of the open book amdctintact structure, there
are coordinateg:, (r, 0)) near every component, whereC'is {r = 0} and a page is given
by settingd equal to a constant such that the contact structure is giyehdkernel of
the formdz + r2d6. In these coordinates the neighborhood bin Figurel3 is seen as in
Figurel®, where the annulus is straightened out and thedibirs are wrapped around the
cylinder in a right-handed manner. More precisely, the ¢amgector to an (oriented) fiber
is given bydy + p0,. Since

(dz + 12d0)(9g + pd.,) = 1> +p > 0,

the contact planes are positively transverse to the citogediin a neighborhood ¢f. This
finishes the proof of the proposition. O

Remark 6. The proof above shows that in fact, the contact structurepatiiole with a
horizontal open book on any Seifert fibered 3—manifold iszootal. This is because, in
a local model near the binding, a Seifert fiber has to be of dinfu0, + b0., for some
positive integers andb, and indeed we havelz + r2df)(adp + b0,) = ar* + b > 0.
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FIGURE 6. A page is straightened out near a binding compo6éntthese
coordinates. A Seifert fiber is given by(& p)—curve in a neighborhood of
C.

Note that the horizontal open book we constructed on theB&dibered 3—manifold with
invariants(0, n; ry, ..., ), wheren <0 < —= € N, for 1 <i < k, is planar, i.e., a page
has genus zero. Recently it was shownriin IACH] that the Weinstonjecture holds for a
contact structure compatible with a planar open book.

The same construction of an open book will work when we perfprsurgeries along
fibers of a circle bundle fop < 0, but in that case the orientation on the binding induced
by the pages will be the opposite of the fiber orientation.sTine open book we construct
usingp—surgeries will not be horizontal when< 0. Moreover we will get left-handed
Dehn twists along boundary components instead of rightiédribehn twists in that case.
Finally, when we perforni—surgery along a fiber of a trivial circle bundle ov&rwe still
get an open book where the binding is a fiber, page is once @t and monodromy is
the identity map. Note, however, that a circle bundle dog¢ertend to a Seifert fibration
when we dd)—surgery on a regular fiber. Combining all the discussiorvalwee get the
following:

Corollary 7. LetY be a 3—manifold with an open book whose page is a geraisface

Y. with » boundary components and |&t denote a curve parallel to théth boundary
component oE. If the monodromy of this open book can be factorized as][|_, ts" for
some nonzero integefs;, ms, - - - ,m, thenY is a Seifert fibered 3—manifold. This open
book can be realized as a horizontal open book with respetttacseifert fibration if and
onlyifm; >0forall:=1,2,---,r

Proof. The first statement and the sufficiency of the second statieshenld be clear from
the arguments above. To prove the necessity of the secotaingtiat let us assume that
m; < 0 for somej. Then one can see that there is a properly embedded artweith
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an initial point on thej-th component ob% which is not right-veering, unless= 0 and

r = 1,2. Hence by[[HKM], this open book can not be compatible withghticontact
structure. But it is known (cf. [ILM]) that any horizontal daat structure on a Seifert
fibered 3—manifold is fillable, hence tight. This proves, lnRrk{®, that the open book
can not be made horizontal under the given assumption. Téesaae left out above can
be easily treated separately. O

It was shown in[[DG] that any contagt-manifold can be obtained by contdet1)—
surgeries along a Legendrian link in the standard corstacThe next result can be viewed
as a variation of their theorem. Although the result is nat,nge believe that it is a “nat-
ural” way—from the mapping class groups point of view—ofntting about the contact
structures along with their compatible open books. Theeeathy turn tol[Ko], for some
facts we will use below about the mapping class groups.

Corollary 8. Any contact 3—manifold can be obtained by contatt )—surgeries from a
contact structure on some Seifert fibered 3—manifold.

Proof. Let (Y, £) be a contact 3—manifold. By Giroux’s Theor€&in 3, there is agndpook
ob of Y compatible with¢ whose page is a compact oriented surfaceith » boundary
components, and whose monodromypis > — 3. Let; denote a curve parallel to
the i-th boundary component @f. Then there is a factorization a@f into Dehn twists
along some non-separating curvesXmand curves parallel to the boundary components
of . We can assume that = ¢’ o ¢, wherey denotes the product of all the boundary
parallel Dehn twists in the factorization ¢f, since these curves are clearly disjoint from
the rest of the curves in the factorization. Moreover we dao assume that = []'_, ;"
for some nonzero integers;, ms, - - - , m, by inserting some canceling Dehn twists into
the factorization ok and using the lantern relation in the mapping class group=re H
if necessary, we can increase the genus of the page by sontiwgetabilizations. By
Corollary[d, there is a Seifert fibered 3—manifdfd with an open boolb,, whose page
is X and whose monodromy t8. Now consider the contact structufgonY,, compatible
with ob,,. Embed all the curves which appear in the factorizatiogf @n different pages of
ob,. Since these curves are homologically nontriviabrnwe can Legendrian realize these
curves on the convex pagesodf, with respect t@,,. Now applying contact—1)—surgeries
on curves which correspond to right-handed Dehn twists anthct(+1)—surgeries which
correspond to left-handed Dehn twists yieldsvith the open bookb and its compatible
contact structurg¢. So we showed that’, ¢) can be obtained by contagt1)—surgeries
along Legendrian curves in the contact Seifert fibered 3+imldnY, £;,).

O
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4. SURGERY DIAGRAMS OF SOME HORIZONTAL CONTACT STRUCTURES

Consider a Seifert fibered 3—manifold with invariants

1 1
YNy ==y =
(9 b1 pk)
such thatn < 0 < p;, fori = 1,--- k. We can describe this 3—manifold as a plumbing of

circle bundles according to a star shaped graph with a dergrex connected té other
vertices. The central vertex represents a bundle over adlgsnug surface whose Euler
number isn and the othek vertices represent bundles ove&r with Euler numbers;, for
i=1,--- k.

We now show how to put this plumbing diagram into a standanchfd-irst observe that
we can assumg; > 1 for all i, since otherwise we can blow down all the1)-vertices
which will only decrease:. Next blow up all the intersections of the central vertexiwit
the otherk vertices. The resulting plumbing graph will have a centeitex with Euler
numbern — k andk linear branches coming out of the central vertex whoseossthave
Euler numbergn—k, —1, p;—1), including the central vertex, far= 1, - - - | k. Then blow
up the intersection of 1 andp; — 1 at every branch to end up with the vertices having Euler
numbergn—k, —2, —1, p;—2) on thei-th branch. Continue this process- 1 times on the
i-th branch, so that Euler numbers on each branch becomes —2, -2, .-+, -2 —1,1).
Finally blow down the last-1 to get the sequende. — k, -2, —2,--- , —2,—2), on each
branch, where the number ef2’s is equal tgp; — 1 on thei-th branch.

FIGURE 7. Horizontal contact structures on some Seifert fiberedasolds
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Note that this is a non-positive standard plumbing diagranttfe given Seifert fibered
3—manifold. Now we observe that the horizontal open bookiokd by applying the al-
gorithm in [EQ] to this non-positive plumbing is isomorphathe horizontal open book
we constructed in Sectidd 3. Suppose that 0. Then by comparing this construction
with Schonenberger’'s method (cf._[Sc]) we conclude thathbrizontal contact structure
compatible with the horizontal open book on the Seifert Bde8—manifold with invariants
(0,mn; —1/py,---,—1/px) Wheren < 0 < p; can be described by the surgery diagram on
the left-hand side in Figurdd 7. Moreover one can show thattgact structure on the
left-hand side is isotopic to the contact structure dedictethe right-hand side.
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