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ABSTRACT.
A review of results from Adone is given, Topics covered are:

a) lithits on e* -» e Y

b) R values:

c) multiplicities and G parities :

d) partial cross sections.



1, - INTRODUCTION,
This talk is a report on the following topics, concerning the Adone
$oo
e

e storage ringl) :

new lithits on eX —wey:

i
[=

¢) multiplicities, Geparities;

1)
b) R values
2)
d) partial ¢ross sections.

Data taking is stopped since June 1978, At 1,5 GeV the machine has
an average luminosity of ~1 nb‘l/day, an energy spread of 0.8 MeV

(FWHM) and a source leright of ~20 cm (FWHM).

2, - EXPERIMENTAL APPARATA,

Three of the four interaction regions of Adone are equipped with ex-
perimental set-ups; il the fourth a small angle (39-.69) Bhabha scattering
detector, which serves ag a high rate luminosity monitor, is installed. The
luminosity used by thHe experiments is directly measured by counting wide
angle electron pairs detected in each apparatus.

The three set-ups are somewhat complementary since MEA has ma
gnetic analysis, 7¥2 is oriented toward y detection and BB uses calori -
métric information from large liquid scintillators. They are described in
detail in refs. (2, 3, 4) respectively; here 1 will only summarize their ma-
in features,

The yy2 set-up (see Fig, 1) consists of two large semicylindrical te
lescopes placed above and below the interaction region. These telescopes
(shower detector) are a sandwich of scintillation counters, optical spark
chambers and lead converters (total thickness 5.5 R.L.). The shower de-
tector covers a solid angle, for a point-like source, of 0.41x4m srfortrig
gering and 0,66x4x st for detecting tracks and photons.
| Outside the shower detector heavy plate optical spark chambers are
used to observe the ranges and nuclear interactions of hadrons, A pair of
circular side-telescopes containing spark chambers with magnetostrictive
read-out, lead absorbers and scintillation counters, complete the detection
systern (0,15 x 47 sv), The trigger logic requires a coinciderce between the
tppetr and lower telescopes of the shower detector. For only a ;:harged par

i



3 )]
YW SECTION i

B L L
¢l L 3
e - e
E ———
I ! f!l]?’zs
I e
L | [ ;
g B !Hm X
G- - . heasty
dougheut
o lem
e fe
ez Pl
ummn Scintillator
[[35=  Spark Chamber

FIG, 1 - Y72 experimental set-up. a) Front view from the center of
Adone ; b) vertical section in the plane normal tb the beams (For the
sake of clearness, the side telescopes are not shown in the front view
of the apparatus).
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everywhere averaged.

The MEA detector (see Fig., 3) uses a solenoid, with a 2 meter dia-

meter lenght placed trasversely to the beams. Two compensating magnets
are locdated inside the main coil,
The magnetic fields used at these
energies were 2 and 2.5 KGauss,
Track curvature is measured by

the thin optical chambers Cy, C‘l

FIG. 3 - MEA experimental set-up
(vertical section), Cy, Ca are nary-
row gap spark chambers; Cg, C)
are wide gap cylindrical spark
chambers for momentum analysis ;
Cq, C'S are thick plate spark cham
bers for particlecidentification.
MWPC are rmiltiwire proportional
chambers ; Sy, 5},...,8,,S} are
scintilldation counters.

and by the wide gap cylindrical optical spark chambers Cqy, Ch. The solid
angle for magnetic aralysis is 0,35 x 4% sr for point-like source. The mo-
mentum resolution is Ap/p = T8% at p = 0.8-1 GeV. Outside the coilheavy
plate optical spark charmbers are placed to identify electromadgnetic sho-
wers and to observé nuclear interactions and ranges of piotis and kaons,
The trigger requires two charged particles, respectively in the upper and
lower part of the apparatus, to penetrate out to S and S} (Ty™ 130 MeV,
Ty = 190 MeV). From spring 1977 a time-of -flight systems allows a )k
diserimination for 400 £ p X 600 MeV/c.

The BB set-up (gee Fig. 4), originally intended to detect pp pairs,
has cylindrical symmetry with respect to the beam axis, The solid dngle
covered ig 0.7x 4s sr. It is mainly composed of 4 concentric hodoscopes
of scintillation counters., Each hodoscope has 16 elements : plastic gecintil
lator tanks (31 gr/cmzﬂ; 0.8 R. L. thick) for HOD3. Two cylindrical magne
tostrictive spark é‘hémbers sourronding the interaction region are usedto

meagtre the direction of the charged particles
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FIG, 4 - BB experimental set-up,

To identify electrons and photons the detector is completed by a sy-
stem of four layers of flash tubes (parallel to the bearnsg) with a lead con-
verter (2.5 R.1.). A track is defined by a coincidence of HOD 1, 2 and 3
in a sector., For pions this corresponds to a minimum energy T 2 60 MeV,
The trigger can require two or three tracks in different sectors. Toredu~
ce the background, in the off-line analysis at least one of HOD 4 counters

is requested (T, = 200 MeV).

3. - NEW LIMITS ON e* — ey.

A new measurement of ete- —» ete~y has been performed using set
up 772 together with tagging counters for detecting small-angle electrons,

The results are in agreement with QED predictions as it is shown in
the massg spectra of Fig, 5.

Considering the exigternice of a heavy electron e* a new upper limit
on the coupling constant A2 versus M(e¥X) is achieved (see Fig, 6), start

ing from the standard hamiltonian
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FIG, 5 - Effective mass distribution
of the wide-angle (e-) systems: a)for 5 ; —— :
CS events, with the eF in the tagging ’ e o -
counters ;: b) for WAB events, withall FIG, 6 - Upper limit (95% confi-

Me¥) (Mev)

the e*, e*, in the wide-angle appara Jence level) on 2 versus the eX
tus. The solid lines are absolute masg: a) Ref, (5); b) Ref, (6);
QED predictions. ¢) Due to a trivial error, the re-

sults reported in Fig.4 of Ref, (7)
are not correct, Here we report

the corrected values; d) Present
results.

4, - R VALUES.,
In order to caleulate R, multiplicities and partial cross sections,
using the standard likelihood method, thefollowing assumptions were made:
a) All particles in the final states are @ ;
b) Invariant phase space (IPS) momenta distributions ;
¢) Isospin relation (_ni_) = 2409 for nJ-r +n® = 5;
d) Maximum multiplicity nt +n® = 6 up to 2 GeV and ni- +n% =8 up to
3.1 GeV,

The first hypothesis is reasonable especially at lower energies. in a
more quantitative way the MEA group has measured the percentage of kaons
respect to the total prongs in a giveh momentum window (see Fig. 7). This
K fraction is lower than 20%.

Using a special category of events the yy group has algo estimated
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FIG, 7 - Ratio between the numbers of K and prongs whose momen
tum falls in the range 400 < p < 600 MeV/c,

an upper limit at 1.5 GeV for KKX production of 8 nb (95% c.1,), that is
~ 10% of the total cross section,

The second hypothesis is supported by the invariant distribution re-
ported in Fig, 8 well fitted by a thermodynamical spectrum with KT = 1451
t3 MeV. This result in fact can be independently obtained summing the

L. P.S., momentum distributions for each channel weig:hted with the partial
cross sections we will see after.
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FIG. 8 - Invariant distribution for @ and K as function of the total
energy of the particle,



The values of R for at least 37 in the final states are reported in

Fig. 9 together with & large panorama of already published values(g“14).

The values of VEPP2M are calculated suimming the two most important
+ +

crogs sections that are ¢(2a -, 2°) and o(477),

¢ ¥
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s ADONE gy
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FIG. 9 - R versus totdl energy.

The quoted errors are statistical only while the systematical ones on
yy data are ~20% (due to luminosity, efficiencies, K presence).

The energy behaviour of the ratio R is now rather well established
above 1 GeV,

In the low energy region after the ), there is a sharp rise whose pat
tern is girhilar to the charm threshold. In this behaviour the more itnpor-
tarit contribution comes from 0'(4.71;1—) das we will gee later,

More definite predictibng come from local duality and EVDM, THey
esseritially predict, around the asymptotic value, a series of oscillations
diue to the vector meson recurrences, Using the mass formula Amiz > 1
GeV2 and scaling I'ce and T, with the masses the expected values of R
do not fit the data concluding that, as we will see also later, some of the-

se recurrences do not exist or have Iy, much smaller, On the contrary

the asymptotic value of R, calculated by formula R = 16#2 / Am3fy =



& 2.515) fits very well the value of R above 2.4 GeV,
Also QCD and asymptotic freedom predict a value R - 2,3 between
2.4 GeV and 3.6 GeV, that rather well fite the data.

5, - MULTIPLICITIES, G-PARITIES.

Mean charged multiplicity is reported in Fig, 10. As a reference the

13

extrapolation of 4 logarithmic fit to the high energy data ) is reported.
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In the same figure the mean {w %> multiplicity is also reported,
together with the extrapolation on what is expected from the missing

ehergy in the same high energy d:at’alg);

, assuming ‘/*Eni‘ > = <:Eav0> .

In Fig. 11 the ratio between the mean charged and #° multiplicities
is conisidered: this ratio must to be compared with the value 2, which is
expected on statistical ground if only pions would be present,

At high energies an excess of neutral energy is pregent, usually in-
terpreted as n production, whose threshold is around 2 GeV. At low ener-
gies an excess of charged particles emerges. This is expécted by the iso
vector resonance @"(1.6) dominance (a process like "(1,6)~# owwar (S=whg
ve) contributes with a ratio 5).

Before considering the various reactions which contribute to the to-
tal cross section, let us divide them in two categories, according to the G

parities. The total cross section for even, G"‘, and odd, G~, number
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of pions are reported in Fig, 12 (n 2 3s) and the ratio G“/G+ is reported

in Fig. 136

x VEPP2. OLYA
G+ _l‘ ‘%"‘ ®,0ADONE gy
|

‘ &, OADUNE MEA
601 - |
nbh’

40 |
t
20 } G~ }
) ) ) il . . : il
1.0 15 20 wi(tev)

FIG, 12 - Gt (sum of ¢(ne) with n even) and G~ (sum of ¢ (ns)

——.



-11 -

03 /
G/t
G e ADONE ¢y

& ADONE MEA

02

(o} I 1 “il';::““"""" """ '“";"“""'J """

&

gl : : T ' ' © 20 W(Gev)

_FIG. 13

‘SUg predicts :

I's(w-like)
Fe( 0 -like)

!

AleTe s w-like = ¢” |2 |a +q, [
- N 2 &y |

+ iz - ‘Qu ) lez

N i

'A(e+e’-~> o-like - G

which is a prediction on the ratio of the ihtegrdted cross sections,
Basing on these considerations we can deduce that also the ratio
G~/ GT between the cross sections as function of energy is expected to lie

around the value 1/9, as the measured values roughly show,

6. - PARTIAL CROSS SECTIONS,
6.1.- o(atmata),

The better established channel is the 4 charged piong, The yy and
MEA values are reported in Fig, 14 together with those already publi-
s“hed(g'lgf 1) The general behaviour looks like as a resonant one. The dot
ted line represerits a best fit over all the values with only one relativistic
Breit-Wigner with an energy dependent width for threshold effect {for sake

of simplicity assumed as for the o) according to the following formulas :
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The result of the fit gives the following parameters:

M, = 1670725 MeV ,  Ihygy = 525150 MeV,  T'ge = 3.170.2 keV.
All these parameters are in a rather good agreement with those known of
the 0"(1.6).

Dynamical correlations in the final state are studied by the MEA
group. In Fig, 15 the invariant mags spectrum of the 2 prongs nettral sy-
gtern are reported for all the events. Only at the ¢ mass a significant peak
ig present.

Selecting the 4 prongs events the corresponding Dalitz plot ig shown

in Fig. 16. The result largerly favours a gmw intermediate state,

6.2, - o ('t nOn0),

The second large cross section is that with 2 charged plus 2 neutral
piong in the final state, The yy and MEA values are reported in Fig, 17
1togeth‘er"with those already published. This cross section shows & rather
different behaviour respect to the o (4nt),
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Two contributiéng must be taken into account, First, the o=tdil going
into wn, computed by Renard!® starting from the & <%» o decay. Second,
the g"(1.6) decay via 0%#a°%n° whose cross section canbetaken as;—% 6(47&*),
if the two @ are in S-wave, A gimple sum of these two contributions is re
ported (dotted line) also in Fig. 17. The measured values are everywhere
over this curve so other contributions must be present.

In the low energy region only a small room (5-10 nb) i8 posgsible, Orn
the contrary around 1,25 GeV the first o-recurrence is expected, Local.

duality, that works rather well on J/9 and T families, givesylg) :

m I m I mI
(B8 o (B8 e (8
Am? % Am® ¢ am® f

Applying this formula to the ¢ "(1.8), we obtain, within a factor 2, the va-
lues quoted dbove,

For the 0'(1.25) we obtain, using Ami2 = 1 GevZand I' ~ 200 MeV,
a pesk cross section of about ~ 200 nb, wich ig an order of magnitude big-

ger than the available cross section.



6.3, - .a(4arf, 17°) and a(4:ﬁ-f, 219y,

The geparation between thegse two channels is a very critical one: it
depends essentially 6n how well the photon detection efficiency is known,
For the ¥y appar'a’éus this efficiency has been cecked on the observed pho-
tons taking so in account also the optical spark chamber efficiency for mul
tisparks. Howéver the sum of these two cross sections has rot been affec-
ted by the photon efficiency and is reported in Fig. 18. The value centered

at 1,82 GeV shows the effect of the already published resonatice!?),

Gt 10+ glamt 2m0)
b o ADONE 55
% 4 ADONE MEA
201 "‘ -~ %
I+
I S “_“'_gi,“_
10 % {7
w15 T I0 w(cey

[ S S,

In Fig, 19 the ()’(4@1-, 179) is reported, Over all the range explored
this eross section is rather small, This smallness is in agreement with the
SU3 prediction for the ratio G"/G+ because the 0(43‘51:_, 179) gives the big-
gerr contribution to the quantity G~.

The ‘(7(451’4-—, 24t9), reported in Fig, 20, shows everywhére vdlues rat
her high.

6.4, - o(atatno),

At last in Fig., 21 the o(w7n"7°) is reported. This cross section has
values rdther near to zero.
’ At 1,66 GeV, the energy of the resonance found at DCI in this channel,
we have also, in spite of the poor statistics collected in this region, a poor

indication of this resonance using two different category of events,
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become clearer but, nevertheless, a lot of problems are

In conclusion the panorama of ete~

- 17 -

annihilation tinder 3 GeV starts to

still open, First of

511 we want remember the real existence of all the members of the vector

megons families,

REFERENCES AND FOOTNOTES.

1)

List of authors:

FRASCATI-NAPLES-| FRAf SCATI- ROME FRASCATI-MARYILAND-
PISA-ROME Boletnd NAPLES-PADUA-ROME

BB Yy 2 MEA

M. Ambrogio C. Bacci R. Bernabei

G. Barbarino R. Baldini-Celio S. D'Angelo

G. Barbiellini R. Battigtoni B. Esposito

A. Barletta G. Capon . Felicetti

C. Bemporad R. Del Fabbro A, Marini

R. Biancastelli G. De Zorzi P. Monacelli

G. Brosco E. larocci A, Nigro

M. Calvetti M. Massai M, Nigro

M. Castellano S. Morigi L. Paoluzi

F. Costantini G.P. Murtas P. Patteri

G. Gianniri G. Penso L., Pesgcara

P. Lariccia M, Spinetti G. Piano Mortari

G. Paternoster L. Trasatti P. Rosini

S. Patricelli B. Stella F. Ronga

L. Tortora D, B WA A. Sciubba

U, Troya A, Sebastiani

' B. Sec¢chi-Zorn

F,

Vanoli

C.Bacci et al,,

Phys., Letters 64B, 356 (1976),

W.W.Asgh et al., Frascati report LNF-77/18 (1977)

to 11, 705 (1974),
G. Barbiellini et al.,
C.D.Baley et al.,

H, J,Beéherend et al.,
C.Bacel et 4l, ,
G. Battistoni et al.,

Letters 683

; Lett, Nuovo Cimern-

397 (1977),
Phys Rev 167, 1275 (1967).
Phys. Rev. Letters 15, 900 (1985).
Phys. Letters 44B, 530 (1973).

Nuclear Instr, and Meth, 152, 423 (1978).

V. A, Sidorov, Comm,. to High Energy Physics Conf., Tblisi (1976).

G. Parrour et al,,
B. Esposito et al.,
R, Baldini et al.,
J.E. Augustin et al,

Phys.

Letters 63B, 357, 362 (1976).
Lett. Nuovo Cimento 19, 21 (1977).
Liett, Nuovo Cimento . 211——’%24 (1979),
, Phys. Rev. Letters 34, 764 (1975);

R. F, Schwit -

ters, Proc, of 1975 Intern Symp. on Lepton and Photon Interaction,

Stanford (1975),

G.Knieg, Comm, to Lepton-Photon Interaction Symp., Hamburg (1977).




- 18 -

M. Greco, Nuclear Phys. 63B, 398 (1973).
F. M. Renard, Niovo Cimento 64A, 979 (1969),

A, Cordier et al., Orsay report LAL 78/31 (1978),
M. Greco, Pliys. Letters 178, 84 (1978).

B, Esposito et al., Phys. Letters 68B, 389 (1978); C,Bacci et al,,
Phys, Letters 68B, 393 (1978); G.Barbiellini et al., Phys. Letters

68B, 397 (1978J,

15
16
17
18
19




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /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 true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /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 true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


