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TOP 10 REASONS TO ADVERTISE

1. All OSA Members receive each monthly issue of  
Optics & Photonics News, and most consider it their  
#1 member benefit.

2.  Optics & Photonics News unites science, research and 
industry news in one convenient and easy-to-read format.

3.  An employment ad in Optics & Photonics News can  
attract the best and brightest professionals in the field  
to your company. 

4.  Optics & Photonics News has an online readership of  
more than 145,000 unique visitors, with 372,000 page  
views per year.

5.  Optics & Photonics News is an award-winning publication—
recognized for general excellence, visual design and 
website redesign.

6.  The magazine and website feature quality editorial 
coverage written by respected professionals on pressing 
industry issues.

7.  Optics & Photonics News offers customized packages, 
including high-impact insert and outsert options.

8.  Optics & Photonics News readers view the magazine as  
a top source of reliable engineering information.

9.  Optics & Photonics News offers integrated marketing 
solutions across print, online and e-mail.

10.  OPN’s December “Year in Optics” issue showcases the most 
innovative research published in optical and photonic 
science, along with the winners of the annual “After Image” 
photo contest.
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AUDIENCE

Optics & Photonics News (OPN) is the award-winning monthly 
magazine and website published by The Optical Society (OSA), 
the society that brings together optics and photonics scientists, 
engineers, business leaders, educators and technicians. 

Optics & Photonics News offers:

c Access to the largest membership organization in optics and 
photonics, with more than 20,000 members working in 
academia and industry—an audience that includes:

c Researchers c Applied Research Scientists 

c Physicists c Managers/Executives

c Engineers c Educators

c Online readership of more than 145,000 unique visitors, with 
372,000 page views per year.

c High reader satisfaction: More than 90% of OSA Members  
highly value Optics & Photonics News.

c Readership in over 100 countries, with more than 50% of 
readers residing outside the United States.

Print  51% 23% 26%

Online  44% 27% 29%

 Americas Europe/Africa Asia/Oceania

>20,000  
members 

from over

100  
countries

working in academia  
and industry 

OSA
Largest membership  
organization in optics  

and photonics

Sources: OSA 2017 Member demographics and 2016-2017 Google Analytics data.



INFLUENCE

Optics & Photonics News readers directly purchase  
or influence the purchase of:

c Optical components

c Detectors, sensors & cameras

c Test & measurement equipment

c Software/technical computing products

c Laser systems

c Positioning and support equipment

c Laser parts & accessories

c Fiber optic components & systems

c Lasers

c Imaging devices & systems

c Materials & substrates

Primary field of expertise of Optics & Photonics News readers:

Technical 
Divisions

30% Photonics & 
Optoelectronics

5% Vision & Color
9% Information Acquisition, 
Processing & Display

12% Biomedical 
Optics

Optics & Photonics News readers are key buyers  
of optical technologies.

28% Optical 
Interaction Science

Industry-Leading 
Contributors

Authors of OPN 
 features and  

columns include 

top scientists

engineers

journalists

and 

thought leaders 

in all areas of  
optical science  
and business.

16% Fabrication, 
Design & Instrumentation

Sources: OSA 2017 Member demographics.
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AWARD-WINNING CONTENT

Optics & Photonics News is the publication that ties science, technology 
and industry together, providing coverage of research breakthroughs, 
tech implementation, international business, careers and more across 
the full spectrum of optics and photonics. 

An award-winning publication

c Optics & Photonics News has been recognized with an Apex Award for 
Publication Excellence for five straight years, including awards for 
general excellence, visual design and website redesign. 

c The high-quality content, design and production values provide a strong, 
credible vehicle for reaching a highly targeted and motivated audience.

Optics & Photonics News includes news and columns that zero in on 
the topics that mattter to optical professionals.

c Newsroom covers hot stories 
from leading optics and photonics 
labs worldwide—everything from 
fiber to photovoltaics.

c Optics Innovations focuses  
on entrepreneurship and 
technology transfer.

c Beyond Borders highlights 
optical business and science 
in cross-border context.

c Career Focus provides 
tips and tales on building 
a scientific career in a 
competitive market.

c Reflections in Diversity offers practical, solutions-oriented content on 
building workplace diversity.

c Light Touch features unusual angles and stories on optical science.

OPN Columns

NEWSROOM

OPTICS 
INNOVATIONS

BEYOND 
BORDERS

CAREER FOCUS

CONVERSATIONS 
IN OPTICS

ENGINEERING

REFLECTIONS IN 
DIVERSITY

OIDA MARKET 
REPORT

MEMBER LENS

LIGHT TOUCH

OSA UPDATE: 
MEMBER NEWS

PRODUCT 
PROFILES

AFTER IMAGE
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Newsroom

BIOMEDICINE

Tracking X-Ray Dose at the Nanoscale
Device could “open up new avenues” in X-ray imaging and therapeutics

F rench researchers, using scintillation detectors and 
an optical horn antenna, have developed a nanoscale 

X-ray sensor that can be integrated into the end of medical 
endoscope (Opt. Lett., doi: 10.1364/OL.42.001361).

The most common form of X-ray detection, indirect 
detection, uses scintillator or phosphor materials that 
absorb X-rays and give off longer-wavelength light, which 
is picked up by an optical detector. But this scheme—often 
used in scientific, medical and industrial applications—
doesn’t scale down well to a fiber endoscope’s dimension. 

To address this, the team amplified the scintillator sig-
nal with a tiny optical horn-antenna. A horn antenna is 
a flared waveguide that amplifies a dipolar signal and 

directs it into a linear waveguide. By attaching a tiny 
horn antenna built at optical length scales to the end of 
a fiber, the team was able to channel the otherwise omni-
directional cascade of photons from a scintillator in the 
same way.

The team thinks the setup may be “a key step towards 
the widespread use of ultracompact X-ray detectors in a 
wide range of scientific, medical and industrial domains.” 
This includes real-time imaging and dosimetry for tar-
geted cancer radiation therapy, as well as low-energy X-ray 
scanning microscopy and sensing at the nanoscale for 
industrial and materials applications. —Stewart Wills
www.osa-opn.org/news/xray-nano

DEVICES

Handheld Quantum Security
Prototype device addresses a practical problem  
in locking down wireless purchases

A prototype device by a European 
research team could give future 

shoppers quantum-level security 
during point-of-sale wireless pur-
chases (Opt. Express, doi:10.1364/
OE.25.006784). The team, which 
included researchers from Nokia 
Technologies, Finland, and Bay 
Photonics Ltd., U.K., chose a refer-
ence-frame-independent quantum 
key distribution protocol, which 
relaxes the requirements for preci-
sion alignment of the transmitter and 
receiver to address problems of the 
user’s inherently shaky hand during 
mobile-device transactions.

Six resonant-cavity LEDs 
(RCLEDs) with slightly overlap-
ping spectra generated the qubits of 
the signal, with a green LED serv-
ing as the positioning beacon. The 
receiver, with the same passband 
filter as the transmitter and with its 
own infrared beacon, collects pho-
tons through six multimode fibers 

connected to silicon avalanche 
photodetectors.

However, the transmitter and 
receiver won’t work if they can’t 
talk to each other long enough to 
exchange a secure quantum key. The 
team measured the slight jittering of 
handheld laser pointers, and based 
on the data, designed a microelectro-
mechanical-system (MEMS) module 
that detects the beacon from the 
opposite terminal and adjusts its 
field of view accordingly. The trans-
mitter and receiver exchanged keys 
at an average rate of 39 kb/s over a 
distance of 0.5 m.

At 25-cm long, the prototype sys-
tem won’t fit in many pockets yet. 
The researchers suggest several 
ways to miniaturize the quantum 
key distribution terminals, such as 
fabricating the six RCLEDs on a sin-
gle chip, or incorporating photonic 
waveguides. —Patricia Daukantas
www.osa-opn.org/news/handheld-qkd

This handheld 
device for 
transmitting and 
receiving quantum 
cryptographic 
keys was built 
from off-the-shelf 
components, 
and could be 
miniaturized for 
use in a mobile 
device.
Iris Choi/Oxford  
University

Contact us today

Miguel Angel Suarez, FEMTO-ST Institute

More than 98% of Americans have access to fast 4G/LTE mobile 

broadband, at speeds up to 10 times faster than 9 years ago.

When excited by 
X-rays (blue), 
scintillators (green) 
emit photons that 
are channeled by 
an optical horn 
antenna into a fiber 
endoscope.
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OPTICS INNOVATIONS

Local Designs, Global Market
Imec, a Belgian research institute, opens new design center for photonics  
and high-speed electronics in the state of Florida.

Bert Gyselinckx

In July 2016, imec, a Belgium-based global leader in 
research and innovation in both nanoelectronics and 

digital technologies, opened a new U.S. design facil-
ity in the fast-rising technology hub of Osceola County, 
Fla., USA. The new facility, imec Florida, , will design 
and develop high-speed electronics such as those used 
in millimeter-wave imaging, photonics, and specialized 
imagers like infrared and terahertz imagers. 

Technologies such as these have long been exclu-
sive to university labs—but now they are gearing up for 
prime time. Countless new opportunities and appli-
cations exist today for photonic sensors in healthcare, 

machine vision, autonomous driving, artificial intelli-
gence and the Internet of Things. In addition, photonics 
for high-speed interconnects will soon form the basis of 
communication between the cores in multicore, hetero-
geneous or 3-D chips.

Amid that technological ferment, and within today’s 
hyperglobalized markets, imec believes that strate-
gic local placements such as the Florida facility may 
prove to be a great asset. Imec previously had set up 
local research and development hubs in Taiwan and the 
Netherlands, and aspired to launch a similar center in 
the United States, whose strong photonics market and 

industry intrigued the company. 
Therefore, when Osceola County 
in Florida offered imec the oppor-
tunity to establish a design center 
there, the company was immediately 
interested. Now, the local center 
brings imec closer to some of its U.S. 
partners, allowing them to better 
leverage imec’s expertise. 

Building on a global, 
experienced network
Headquartered in Leuven, just 
outside of Brussels, imec has been 
a pioneer in the industrialization 
of advanced technologies such as 
high-speed electronics, photon-
ics and specialized imagers and is 
a trusted partner for companies, 
startups and universities. The com-
pany believes that its combination 
of leadership in microchip tech-
nology and expertise in software 
and information/communications 
technologies makes imec unique. 
By leveraging imec’s existing infra-
structure and local and global 
partners across many indus-
tries, the company has innovated 
in application domains such as 
health care, smart cities and mobil-
ity, logistics and manufacturing, 
and energy.

Imec has developed special-
ized imaging, sensing and other 
advanced photonic technologies in 
its European labs and cleanrooms 

with remarkable success. These 
technologies appear to be an excel-
lent fit for imec Florida, as they 
are key to many applications and 
domains in which the U.S. market is 
dominant, and can help imec utilize 
a local presence to build a global 
footprint. Disruptive developments 
in healthcare, aerospace, security 
and transportation come to mind as 
proven examples. 

For companies in the U.S. market 
wanting to take their applications 
and sensors to the world market 
in higher volumes, the services of 
imec Florida may be complemented 
with those of imec IC-link, the com-
pany’s industrial arm. Imec IC-link 
provides low-cost access to world-
wide advanced foundry services. 
Furthermore, true to its spirit as a 
global R&D center, imec will engage 
its worldwide partner network (with 
which imec always aims to be in 
close contact) to promote photonics 
technology and products designed 
at imec Florida. In fact, IC-link 
leverages more than 30 years’ expe-
rience connecting innovators and 
entrepreneurs to the leaders in IC 
technology. 

Helping SMEs grow
Imec Florida—which sits about 20 
miles south of Orlando—offers a 
suite of services for chip design and 
manufacturing to local companies 

A hybrid CMOS 
silicon photonics 

transceiver module

imec

Pulses

imec

imec
URL www.imec-int.com

HEADQUARTERS Leuven, Belgium

PRESIDENT/CEO Luc Van den Hove

FOUNDED 1984

TECHNOLOGY micro- and nano-electronics, 
solar cells, silicon photonics

PRODUCTS microchip technology, image 
sensors and vision systems, wearables

attoDRY800

pioneers of precision

*valid for quotations issued before July 1st 2017

Various Objective Options

on all nanopositioners purchased 
for your attoDRY800 set-up* 
Discount Code: OPNattoDRY800

5% DISCOUNT

Obstruction free access
optical table with integrated cryocooler

3.8 .. 320K
Temperature Range

3 h
Cooldown Time

5 nm
Peak-to-Peak Vibrations

100 mW
Cooling Power @ 4.2 K



THE HOTTEST TOPICS

Optics & Photonics News feature articles, written by leaders in the 
field and by experienced science journalists, span the full spectrum 
of optical science, engineering and business—including some of the 
discipline’s hottest topics.

Cutting-edge features

OPN tracks the pulse of global fiber 
communications, through features 
on boosting network capacity, new 
fiber technologies, last-mile access 
and more.

OPN also looks at trends in the 
optics and photonics business, 
including the shape of the future 
work force, emerging paradigm shifts 
such as freeform optics, and more.

Our coverage of biomedical optics 
spans the full spectrum from 
basic lab discoveries to clinical 
use, in applications ranging from 
diagnostics to light-based therapies.

The best in laser science, from 
new gain media and resonators 
to developments in ultrafast and 
compact sources, form a key 
thread of OPN’s feature content.
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Sed min cullor si deresequi rempos magnis eum explabo. Ut 
et hicimporecum sapedis di aut eum quiae nonem et adi.

Valerie C. Coffey

Optoelectronic 
technology, novel 
prosthetic devices 
and surgical 
implant techniques 
are offering the 
miracle of vision to 
sufferers of retinitis 
pigmentosa and 
other sight-stealing 
conditions.

An implantable miniature telescope 
from the company VisionCare focuses a 
magnified view of intact central vision onto a 
healthy part of the macula, to address age-
related macular degeneration. 
VisionCare

Vision Accomplished: 

The Bionic Eye
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Patricia Daukantas

Getty Images

The Optics Workforce: 

Looking to  

the Future
Do concerns about 
job-killing robots and 
the uncertainties of 
the “gig economy” 
extend to optics  
and photonics?
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Sed min cullor si deresequi rempos magnis eum explabo. Ut 
et hicimporecum sapedis di aut eum quiae nonem et adi.

Haymen Shams and Alwyn Seeds

Optical-fiber’s long-
haul strengths, 
coupled with 
improvements in 
terahertz wireless 
signal generation 
and handling with 
photonic technology, 
could constitute 
part of the solution 
for a data-hungry 
society.

Getty Images

Photonics, Fiber and 

THz Wireless  Communication 
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Sed min cullor si deresequi rempos magnis eum explabo. Ut 
et hicimporecum sapedis di aut eum quiae nonem et adi.

Ilya Mingareev  
and Martin Richardson

Despite rapid progress, LAM remains 

largely a niche fabrication technology. 

What advances in technology and 

manufacturing science will bring it  

to the front ranks?

Lasertec 65 3D 
system from 

DMG Mori, 
which combines 

laser additive 
manufacturing and 

laser milling. 
Courtesy of DMG Mori

Laser Additive 
Manufacturing
Going Mainstream

OPN Special 
Features

YEAR IN OPTICS

OPN’s December 
issue includes a 
highly regarded 
annual feature 
showcasing 
the strongest, 
most innovative 
research 
published in 
optical and 
photonic science 
over the past  
12 months.  

AFTER IMAGE 
PHOTO CONTEST

The December 
issue also 
presents the 
winners of the 
magazine’s annual 
photo contest, an 
always surprising 
trove of rich 
visuals with an 
optical theme.
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2018 EDITORIAL CALENDAR

EDITORIAL FEATURES BONUS DISTRIBUTION RESERVE BY

January Photonics Applications: 
From Computing to Cars

Photonics West 15 Nov. 2017

February Quantum Optics

OSA Fellows

15 Dec. 2017

March Fiber and Communications

(OFC Show Issue)

Optical Fiber Communication Conference  
(OFC)

OSA High-Brightness Sources and Light-Driven 
Interactions Congress

15 Jan. 2018

April Optogenetics

Bioimaging

OSA Biophotonics Congress: Biomedical Optics 15 Feb. 2018

May Lasers (CLEO Show Issue) Conference on Lasers and Electro-Optics  
(CLEO)

15 Mar. 2018

June Displays and Imaging OSA Imaging and Applied Optics Congress 13 Apr. 2018

July/August Optics in Robotics and AI OSA Advanced Photonics Congress

Latin American Optics and Photonics Congress

15 May 2018

September (FiO Show Issue) Frontiers in Optics (FiO) 13 July 2018

October Laser Applications

Lasers in Industry

OSA Laser Congress 15 Aug. 2018

November Trends in Illumination OSA Light, Energy and the Environment 
Congress

14 Sep. 2018

December Year in Optics

Photo Contest

15 Oct. 2018

All information is subject to change.



SPECIAL OPPORTUNITIES & PACKAGES

Targeted show packages
These packages let you promote your presence 
to thousands of attendees at some of the top 
conferences in optics and photonics—as well as 
to the over 20,000 readers of Optics & Photonics 
News—through a targeted combination of 
advertisements in the show issue of OPN (in 
print and on the web) and in the conference’s 
own show guide/program book and website. 
Call for details and pricing.

OFC Conference and Exhibition
c More than 15,000 attendees
c OPN March 2018 Fiber and  

Communications/OFC show issue 

CLEO Conference and Exhibition
c Approximately 5,000 attendees
c OPN May 2018 Lasers/CLEO show issue 

FiO Conference and Exhibition 
c More than 2,000 attendees
c OPN September 2018 FiO show issue 

Optics & Photonics Congresses
Reach a very targeted group of attendees in 
congresses on imaging, advanced photonics, 
biomedical optics and more. (Complete list  
at www.osa.org/meetings)
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Employment

WORKinOPTICS
The Global Talent Hub for Optics and Photonics

YOUR SOURCE FOR  
THE BEST JOBS AND THE BEST CANDIDATES

Visit www.WORKinOPTICS.com

SAMPLING OF OPEN POSITIONS LISTED ONLINE 
c  Sales Manager – NAFTA, SCHOTT North America

c  Application Engineer, OPTIS North America

c  OEM Sales Engineer, Thorlabs

c  Faculty positions – Department of Electrophysics, 
National Chiao Tung University

c  Photonic Test Engineer, Coriant Advanced 
Technology Group

c  Director of Sales or VP of Sales, KMLabs

c  Senior Staff Optical Integration Engineer, Seagate

c  Optical Engineer, Massachusetts Institute of 
Technology (MIT)

AND MORE...

Your next job opportunity or  
new hire is just a click away. PatentsForPhotonics.com 

Have your patent application prepared and  
prosecuted by an expert in photonics.

Prompt Action & Favorable Terms

Douglas A. Pinnow, Ph.D. Principal

OSA Fellow 
Registered Patent Agent

Past Chairman of OFC and CLEO Conferences

Call or e-mail Doug Pinnow for a free and  
confidential consultation about your invention.

(951) 674-2598
Doug.Pinnow@PatentsForPhotonics.com

Advertorial/advertising supplement 
A high-impact, two-page spread composed of 
a full-page advertorial, with copy and images 
supplied by advertiser, plus a full-page ad. 
Deadline is two weeks prior to standard ad 
material due date. Issue placement subject to 
available space and editorial review.

Inserts and outserts
Increase visibility of your campaign with high-
impact insert and outsert options, which 
include cover tip-ons, belly bands, posters, etc. 
Customized options available. Call for pricing.

Product profiles 
Your press release appears as a special product 
profile (including photo) in Optics & Photonics 
News print and website. High-quality art is 
taken into account in the selection process, 
as are newsworthiness and relevance to the 
optics and photonics industry. Deadline is one 
week prior to standard ad material due date. 

Employment advertising
Attract well-qualified job seekers by 
advertising in the Optics & Photonics News  
employment section and on OSA’s Work in 
Optics online job board. Special pricing.
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DIGITAL ADVERTISING

The Optics & Photonics News website offers the full text of the print 
publication, plus daily breaking news, book reviews, information on 
funding opportunities, and rich images and media. An email alert, 
delivered twice monthly to a subscriber list of more than 19,000, 
keeps readers up to date with what’s new on the site and in the 
optics and photonics arena.

OPN website banner 
advertising 

OPN offers banner advertising 
to help you reach your 
target audience to present 
your products, services and 
recruitment needs to our 
readers.

OPN e-newsletter

On the 1st and 15th of each month, 
OPN sends a mobile-friendly 
e-newsletter to all OSA members, 
highlighting stories from the 
magazine and online breaking 
news. Advertising slots are 
available in both newsletters.

e-news 
monthly 

statistics:

19,000 
recipients

26% 
open rate

22% 
click-

through 
rate

website
yearly

statistics:

145,000 
unique 
visitors

372,000 
page views



RATES & DEADLINES

All rates are net.

Creative deadline

January ............. 4 December 2017

February ........... 3 January 2018

March ................. 2 February  2018

April ................... 2 March 2018

May..................... 5 April 2018

June ................... 4 May 2018

July/August ....... 4 June 2018

September ........ 2 August 2018

October .............. 4 September 2018

November ......... 4 October 2018

December .......... 4 November 2018

Advertorial: Due two weeks prior  
to standard ad material due date

Product profile: Due one week prior  
to standard ad material due date

2018 Print display rates
Covers 1x  3x  6x  9x  12x

Cover 2  $5,095  $4,750  $4,331  $3,923  $3,567 
Cover 3  4,950  4,615  4,208  3,812  3,465 
Cover 4  5,200  4,848  4,420  4,004  3,640 

 1x  3x  6x  9x  12x 
Full page  $4,900  $4,660  $4,170  $3,920  $3,430 
2/3 page  3,670  3,490  3,120  2,940  2,570
1/2 vert.  3,670  3,490  3,120  2,940  2,570 
1/2 island  3,430  3,260  2,920  2,740  2,400 
1/2 page  2,874  2,680  2,443  2,213  2,012 
1/3 page  2,613  2,436  2,221  2,012  1,829 
1/4 page  2,395  2,233  2,036  1,844  1,677

Employment 

Full page: $2,000     1/2 page: $1,000  1/4 page: $500

Advertorial: 2-page spread (one page advertorial  
and one page display ad): $7,500

Product profile: 1/4 page: $500

Special savings
c  OSA Industry Development Associates (OIDA) Members receive 15% savings on OPN advertising. 

c  CLEO and OFC Exhibit Guide Advertisers receive 15% off OPN advertising in 2018.

PRINT

Banners Location Rates Creative deadline 

Leaderboard  across top of website  $1,000/month one week prior to publication
Medium rectangle website content area $500/month one week prior to publication

E-newsletter Location Rates Creative deadline

1st of month  body of newsletter  $1,000/issue one week before email send date
15th of month  body of newsletter  $1,000/issue one week before email send date

ONLINE
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TECHNICAL SPECS

Print specifications

Format for ad materials 
High-resolution, 300 dpi, PDF, all fonts 
embedded. Be sure that bleed is included 
and printer’s marks are present.

Image resolution 
300 dpi for 4-color art, 600 dpi for 
grayscale/line art. 

Color 
All files must be CMYK or grayscale.  
Spot colors should not be used. 

Electronic submission
Please submit files by email. For files over 
15 MBs, please contact adsales@osa.org.

Contact information 
For additional questions and to submit  
your materials, please e-mail your  
OPN advertising representative at  
adsales@osa.org.  

Product profiles 
Please provide 75 words, along with  
a single high-resolution image.

Ad sizes
Publication trim size 
8.125”  x 10.875”  (w x h)

Full page 
7.125”  x 9.875” (w x h)

Full-page bleed 
8.375”  x 11.125” (w x h)

2/3 page vertical  
4.5”  x 9.25” (w x h)

1/2 page vertical  
3.5”  x 9.875” (w x h)

1/2 page vertical bleed  
4.25”  x 11.125” (w x h) 

1/2 page island  
4.5”  x 6.75” (w x h)

1/2 page horizontal  
6.75”  x 4.5” (w x h)

1/3 page vertical  
2.125”  x 9.25” (w x h)

1/3 page square  
4.5”  x 4.5” (w x h)

1/4 page square  
3.25”  x 4.5” (w x h)

2/3 
Vertical

Full page

1/2 
Vertical

1/2 
Island

1/3 
Square

1/3 
Vert.

1/4 
Square

1/2 
Horizontal

bleed

Banners Ad sizes (desktop, tablet, mobile) File format 

Leaderboard  728 x 90 pixels, 480 x 60 pixels, 324 x 45 pixels (w x h) gif, png and jpg files; static or animated
Medium rectangle 300 x 250 pixels, 220 x 183 pixels (w x h) gif, png and jpg files; static or animated

E-newsletter

1st of month  520 x 200 pixels (w x h)  gif, png and jpg files; static only
15th of month  520 x 200 pixels (w x h) gif, png and jpg files; static only

Online specifications



Published by:  

The Optical Society, 2010 Mass. Ave. N.W., 
Washington D.C. 20036   
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