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20+ Years of Improvements

Comparison of 4-C18’s vs 1-Dream 16

Shane Santi – President & Founder
v7, updated December 6th, 2024 - Copyright Dream Aerospace Systems
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AstroWorks Corp was founded in 1977 but is no longer in business.  Their Centurion products were f2.8 Prime Focus Telescopes (PFT: corrector & camera in the light path with no secondary mirror) on dedicated fork equatorial mounts.  The two images below show the C18’s, with specifications here.  AstroWorks stated these were designed for full-frame (24mm x 36mm) detectors.
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 AstroWorks Corp Centurion C18 telescope. credit                            AstroWorks Corp Centurion C18 telescopes in Arizona. credit
This article¹ discusses an AstroWorks’ customer focused on asteroid searches using the C18’s.  They started with a single C18, and then added three additional units a year later.  The four systems (shown above right) were installed in a remote observatory in Arizona: archived Desert Eagle Observatory.  The four C18 telescopes, tracking mounts and other equipment cost around $400,000 between 2000 and late 2001.  A single, lightweight 16" f3.75 Dream Astrograph telescope, tracking mount & other equipment are less than one-quarter this amount, at 2023 pricing.
The same article discusses the 1700 total asteroids the four 18" f2.8 Centurion telescopes found.  Between August 2000 to August 2001 (12 months), 400 asteroids were discovered using the single C18 unit from El Centro, California.  Between September 2001 to July 2002 (10 months), 1300 asteroids were discovered with four C18’s (shown above right) operating in Arizona.

Without accounting for lost nights due to weather, etc., 1700 asteroids over 22 months equal 77.27 asteroids/month or 2.58 asteroids/night.  If we only look at the four C18’s while in Arizona, then 1300 asteroids over 10 months equal 4.33 asteroids/night.

High Performance Doesn't Fear Change.

It Defies The Status Quo.™
In 2010 a Dream Aerospace Systems’ customer using only one, gen I³, 16" f3.75 Dream Astrograph telescope (made in ~2007), found an average of 35 asteroids/night.  The Dream telescope weighs just 60 pounds, which includes the corrector & ASCOM-compliant motorized focuser.  Dream customer: "On average it’s discovering 35 new asteroids and about 400 existing asteroids and/or comets, per night!"
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Gen II 16” f3.75 Dream Astrograph at Dream: only 2, 20 lb counterweights.      Different customer: image of Sh2-155, The Cave Nebula.
The Dream Aerospace Systems customer was also in Arizona and also used the same camera model as the C18’s.  At 35 asteroids/night it would take just 49 nights for the single Dream telescope to discover over 1700 asteroids.
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One 16” f3.75 Dream Astrograph was therefore finding asteroids at a rate 8.08 times faster than the four C18 f2.8 telescopes. 

All of Dream Aerospace System’s lightweight optical instruments come with world-leading installed performance because they’re packed with Dream’s cutting edge technologies that are specifically designed to minimize installed performance losses.  They combine Dream’s two main technologies: CFSC™ and zeroDELTA™ engineered, thin-featured lightweight mirrors.  Dream is the only company in the world combining such extensive use of athermal carbon fiber in the instrument structures, with such highly engineered lightweight mirrors.  95% or more of the structures (without zeroDELTA™ mirrors) are carbon fiber.  Most companies use only 5-10% carbon fiber.

Industry-leading rigid  CFSC™ tube for 16” f3.75 Dream Astrograph. High stiffness & unbeatable stray light control.

The 16” f3.75 Dream Astrograph uses Dream’s thin-featured zeroDELTA™ engineered lightweight primary mirror: 16.5” in physical diameter, 2.5” in edge height & weighs just 10 pounds.  The thickest mirror feature is 0.125”, yet it shows no detectable print through, even with a $200,000 modern, high-resolution interferometer.  The C18’s solid conical primary mirror weighs 40 pounds and has a Thermal Time Constant hundreds of times slower.

A single 18” mirror has 26.6% more light gathering area than a 16" mirror.  If the baffle for the camera/corrector at prime focus on the C18 was less than 6” in diameter, then it would be a larger gain in light gathering than 26.6%.  A single C18 (full-frame) field is 41.5% larger than the 16" f3.75 Dream Astrograph, due to the much faster f-ratio & therefore wider field.  The wider the field, the easier it is to find asteroids & other wide field objects: NEO, KBO, Space Domain Awareness (SDA)/Space Situational Awareness (SSA), etc.  No matter how this is compared on paper, the single 16" f3.75 Dream Astrograph should not have stood a chance against one C18, let alone going up against all four of them.  Below are quick stats for the 18” f2.8 compared to the 16” f3.75:

· 18” f2.8 -

· 1280mm focal length

· 1.73254 deg² field with full-frame detector (41.5% more area than the Dream)

· 1.45 arc-sec/pixel using 9µm pixels (C18’s & the Dream Astrograph used same make & model camera)
· 16” f3.75 -

· 1524mm focal length

· 1.22402 deg² field with full-frame detector
· 1.22 arc-sec/pixel using 9µm pixels
The Dream Astrograph also uses a highly engineered thin-featured zeroDELTA™ lightweight secondary mirror.  This makes the imaging train accessible, removes imaging train mass, heat & wiring from the light path and makes the telescope shorter than an equivalent f-ratio PFT.  The C18 has no secondary mirror.  This dispels the notion that minimizing optical surfaces, at all cost, will inherently produce gains.  Reality is always more complex.

This is an excerpt from a different paper² and project discussing another AstroWorks C18, "The telescope is designed to image on detectors as wide as regular (35-mm) camera film though with significant edge-of-field vignetting, but we now use a much smaller detector, and the images are very reasonable indeed (FWHM=2".9 at the edge of the CCD, only 13% worse than at field center, with most image size attributable to local seeing)." 

Bloating and/or elongation of the stars by 13% may not sound like a large amount, from the center of the field to the edge, but that’s not over the manufacturer’s “designed” detector size.  That 13% loss is over a field that is 5.64 times smaller in area than full-frame: 1.73254/0.307125 deg².  This illustrates why attention to details is critical.

The group from this second paper² averaged 2.9 arc-sec FWHM at the edge of their small detector: 10mm x 14.9mm – 27.3' x 40.5' or 0.307125 deg².  This means the on-axis performance was around 2.523 arc-sec FWHM.  This is consistent with 2.25-3.5 arc-sec average installed performance of mass-market optical systems that I’ve seen over more than two decades, even when the telescope is at a pristine mountaintop.  The atmosphere is often blamed, when in fact the telescope is the largest factor degrading installed performance.

In 2022 a US company tested their new 350mm f3 telescope on a remote Chilean mountaintop.  Their FWHM was 3.5 arc-seconds, which they blamed on “atmospheric seeing.”  They also cheated during their testing by using a narrowband filter, which will hide potential broadband color issues.  A custom USAF 16” f6.5 telescope Dream produced achieved 0.8 arc-sec image resolution from the center of Nazareth, PA 18064; a 6,000-person town in the Northeast US, at less than 500 feet of elevation, from raw, short-exposure single images using a luminance filter.

The second C18 paper states, "Without the guider, one can expect round star images only for exposure times of 90 sec or shorter. In some cases, telescope shake is experienced due to wind blows. Since the wind at the WO usually blows from the North-West, and usually slows down a few hours into the night, selecting targets away from this direction for the first half of the night decreases the number of smeared images to a minimum." 
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  1.85 pound CFSC™ strut (1.1” thick). 190 lb load.             16.0 pound CFSC™ bio-medical board (6’x2’x1.1”). ~1000 lb load.

The stiffness (illustrated above via Dream’s CFSC™ technology) of all components is critical for optical systems.  The imaging train of the C18 has low-stiffness and high jitter because of the small-diameter, long truss tubes and low-stiff spider assembly.  The open truss and roll-off roof observatory combine to allow direct wind buffeting of these structures.  An open truss structure is dirty because it allows the interior, including optical surfaces, to collect dust.  This reduces reflectivity, exponentially increases the number of cleanings needed per year, which in turn increases risk of damage during cleanings, as well as more frequent recoating of the mirrors: lower throughput.
Wind buffeting on spider assemblies is a common problem, even for truss telescopes that look like a Russian tank.  That's because strength is not the same as stiffness.  One aspect of high installed performance is truly high stiffness, which is why Dream Aerospace Systems uses so much CFSC™ in our optical instruments.  We don't care about strength because if a telescope is dropped on concrete, the most expensive part (the mirrors) will almost always break.  Mirrors are the most expensive, longest lead-time items, not carbon fiber parts.  Plus strength is an object bending while taking a load.  Optical systems require high-stiffness, which is a lack of bending under load.

The same gen I 16" f3.75 Dream Astrograph discussed above outperformed all other telescopes in a seven-group NASA NEO (Near-Earth Object) Search & Recovery project.  The 16” Dream was far more productive than any other instrument, even though at least one other NASA group member was using a 1m telescope.

On September 16th, 2022 the Royal Observatory Greenwich announced world-wide winners for astrophotographers of the year.  The Galaxy Winner (shown at 10:47 & 29:54 in the video) was an image taken with a gen II 16” f3.75 Dream Astrograph.  The award-winning image is shown below.
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credit
     Sombrero galaxy showing rare & faint remnants of a previous galactic collision. Gen II 16” f3.75 Dream Astrograph in New Mexico.

On December 4th, 2024 the Astrobin astrophotography Image Of The Day (full res) came from a different gen II 16” f3.75 Dream Astrograph.  The telescope is located in France and saw customer first light in May of 2010.
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NGC 6951 taken through a 2010, gen II, 16” f3.75 Dream Astrograph in France. credit
Paradigm Shift By Understanding, Then Designing For Installed Performance –

My first exposure to a telescope & front surface optical mirror was at the age of 10 (1980) using a red 3” f9 Edmund Scientific Newtonian.  I’ve been using and learning about telescopes and their associated systems for over 40 years.  More than a quarter century ago I started digging into broad topics related to installed performance losses.  To design and produce systems with unusually high installed performance is both uncommon and requires understanding numerous topics, to deep levels.  What I learned in the first decade of Dream was that it also requires bringing countless aspects in house, since there's no truth in advertising with outside opticians & vendors. 

Over 100 years ago G.W. Ritchey proved that aperture is only king when all examples use the same technologies, features & methods.  When one example more fully deals with the countless & historic installed performance loss factors, then that optical instrument does not require as large of an aperture to produce the same (or better) results.

"We shall look back and see how inefficient, how primitive it was to work with thick, solid mirrors, obsolete mirror-curves, ..." - George Willis Ritchey (1928) JRASC, Vol. XXII, No. 9, November 1928.
Ritchey was using 0.5-0.6m telescopes to out-resolve telescopes 1-1.5m in aperture.  He was optimizing the air flow inside dome observatories, he was cooling his telescopes during the day, he was experimenting with lightweight ribbed mirrors, he was creating smoother optical surfaces than most and his optical design, including a curved photographic glass plate focal plane, was producing higher installed performance than all others.
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320mm Dream Aerospace Systems’ zeroDELTA™ engineered thin-featured lightweight mirror.
A smaller telescope requires a smaller tracking mount & enclosure.  A smaller enclosure means less internal air volume, making it easier to control that air and the performance loss that normally comes with it.  These features save Dreams’ customers a great deal of money, while offering higher installed performance.
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Dream customer Frank Roy produced the below left chart and simulated seeing resolution collage below right.  The chart shows that in order to achieve the same limiting magnitude, a telescope with 1 arc-second FWHM performance requires an exposure time roughly four times shorter than a telescope operating at 2 arc-seconds FWHM.  Gains in FWHM performance produce a higher signal to noise ratio, while also providing higher resolution (when the same focal lengths are compared).

Dream customer Frank Roy produced the above left chart and simulated seeing resolution collage above right.  “Seeing,” along the X-axis of the chart above left, can be: atmosphere, observatory, mirror & telescope seeing, etc.  The chart illustrates how highly optimized smaller telescopes can outperform larger ones.

· 1 arc-second of installed performance requires an exposure time 3.672x shorter to achieve the same limiting magnitude as a telescope with installed performance of 2 arc-seconds.  

· Exposure time example: 1m operating at 2 arc-seconds = 522mm aperture operating at 1 arc-second, since a 1m has 4x more light collecting area than a 0.5m.

· 3 arc-seconds of installed performance requires an exposure time 8.112x longer to achieve the same limiting magnitude as a telescope with installed performance of 1 arc-second.

· Exposure time example: 1m operating at 3 arc-seconds = 351mm aperture operating at 1 arc-second.
A low-quality optical system can use longer exposures to create the illusion that it has “the same performance,” in terms of reaching a given limiting magnitude.  Modern smoothing, de-noising, etc., post-processing filters also muddy the waters, in terms of “resolution.”  If the vast majority of open-market optical instruments use traditional technologies and cost-cutting methods, while ignoring gravity, thermal and calibration issues during optical testing, then users will conclude aperture is king and that their telescope is operating at the highest level possible.  Aperture is not king.  The Dream telescopes illustrated in this paper only show Dream’s installed performance up to gen II instruments.  In 2025 Dream will start shipping gen V instruments.
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         (2003) Internal Dream testing of solid laminate carbon fiber.              (2003) Dream’s CFSC™ sandwich core - high stiffness.
Dream Aerospace Systems was established in 2003 for the following reasons;

· Develop Dream’s CFSC™ - optimized & tuned carbon fiber (CF) sandwich core structures for highly demanding opto-mechanical systems.  Compared to solid laminate CF & traditional materials, CFSC™ is;

· Higher in stiffness,

· Lower in mass and,

· Athermal to Dream’s thin-featured zeroDELTA™ engineered lightweight (glass) mirrors.

· Develop zeroDELTA™ thin-featured, highly engineered lightweight mirrors that are more optimized, offer higher installed performance, while being easier to process and show no print through,

· Develop casting techniques that allow production of thin-featured lightweight mirrors,

· Develop casting techniques that produce bubble-free lightweight cast zeroDELTA™ mirrors,

· To have optical surfaces finished to literal spec, smoother in Mid-Spatial Frequency (MSF) and high-spatial frequency errors, while testing them in their final athermal CF/CFSC™ mirror mounts,

· Combine the above technologies to create the highest installed performance remote/robotic optical systems.

Just like a longer exposure can fool a customer into believing a telescope has the same performance as another, the use of long, multiple exposure, stacked & fully processed images in promotional material is an easy way to be misled.  By that point dozens of main errors have occurred and varied hundreds to thousands of times over the length of the longer exposures.  They combine & randomize to naturally produce “round stars.”  But this status quo performance spreads it’s light over a larger area and lowers: contrast, resolution & sensitivity.

Processing also artificially sharpens, wiping out any chance of evaluating the true, raw performance of the optical system.  If you want to know the truth about an optical system, ask for unprocessed, full-frame/full detector, short exposure (sub-second to 15s) exposure test images, taken all-sky, without focus, optical alignment or flat fields.

Dream is the only company providing short-exposure, raw, completely unprocessed and uncropped test images of the all-sky performance of our optical instruments.  A Luminance filter is used, not a narrowband filter.  The below links show the performance of three 16" f3.75 Dream Astrographs while at Dream.  This includes a complete lack of settling.  One of the telescopes was tested over a 20°F temperature change, yet showed no mechanical or thermal performance loss, even though this 60” long telescope is sensitive to +/-8µm of focus shift.

Example 1
Example 2
Example 3
A potential customer contacted Dream after seeing images taken through a gen II 16” f3.75 Dream Astrograph.  They asked for information and pricing on this telescope model.

“The photos taken with the 16" f3.75 Dream Astrograph on the website and Astrobin show detail and pin point stars that are unbelievable.  I also saw your product and details on the website.  The result that overcomes the atmosphere seeing is truly amazing." - November 17th, 2024
I sent them a previous version of this paper, as well as other information.  They responded two days later.

“Dear Mr. Santi, I have read these documents.  It's like an atomic bomb in knowledge.  I have experience using both European and American reflectors, and both of them have tube flex issues.  So it’s amazing that the Dream 16” f3.75 can achieve zero tube flex." - November 19th, 2024

I founded Dream in 2003 because of the never-ending excuses, one-dimensional & grossly exaggerated statements that I heard from telescope companies & opticians alike.  Telescope companies ignore historic performance loss areas, while misleading with baseless claims of being athermal and/or using carbon fiber “extensively.”

"Shane, Most companies your size, especially in optics, don’t do the engineering that you do.  They’re too busy chasing revenue instead of doing engineering or, quite frankly, caring if their optics work as intended.  The difference with Dream is that you are not a 'build to print' shop.  You are an optics company that focuses on performance.  With Dream your customers are getting a partner, not a vendor."

-Ted Kamprath: Over 40 years in professional optics, using everything from $1M and $1.5M test rooms to 144" Continuous Polishers (CP).  Ted's spent his career using the latest in technologies, methods, materials, science & research to finish precision optics.
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M81 & M82 using a gen II 16” f3.75 Dream Astrograph from SRO near Fresno, California. Credit: Mel Helm 2010

"I went to bed at about 10pm and I let it run all night without focusing.  I blinked through the images and focus did not change.  Also, I did all of my other images by letting it run through the night without focusing."

16” f3.75 Dream Astrograph customer Mel Helm³, 2009
Dream has never had a return of a lightweight mirror, a carbon fiber structure or a telescope in our 20+ year history.  Dream is the only company in the world to design optical systems from the ground up for installed performance and remote/robotic use, while using Dream’s exclusive & highly optimized technologies that greatly minimize installed performance losses.  Dream's telescopes can operate flawlessly for over a decade.  

The examples within this paper, as well as here, show the power of paying attention to details and developing truly cutting edge & innovative technologies and solutions.  It also illustrates that all optical systems produce some result.  Knowing that there is far more performance to be had is unfortunately difficult knowledge to come by.  Not all “light buckets” are created equal.  Buyers only know what they’re familiar with.  Until something substantially better comes along, there’s no reference showing what they’re missing.  Just like I didn’t know for sure that optical surfaces didn’t meet spec until I started getting into optical finishing and testing myself.

The early Dream gen I and II examples shown in this paper have similar installed resolution as say the C18’s.  Yet the Dream instruments easily outperform others.  I started carbon fiber Research & Development (R&D) in 2002, before I started Dream on paper.  The carbon fiber that Dream does in house now has changed very little since 2004.  We still use the same sandwich core thickness as back then too.  This means that bending of the carbon fiber mirror mounts, backplate, telescope tube, etc., has not changed over time.  

Gen II Dream examples used all lightweight mirrors.  Although the lightweight mirrors I engineer have been further optimized over the last decade, while bringing casting and annealing of these substrates inside Dream starting in 2009, the installed thermal performance of the lightweight mirrors is not substantially different today.  

The largest difference between the gen II and the upcoming gen V instruments will be that Dream has spent over a decade methodically learning and slowly bringing proper generation, grinding, optical finishing and testing of the lightweight mirrors in house.  Older mirrors that outside opticians claimed were finished to better than the diffraction limit, have more recently been shown to be 6-10 times worse than those claims.  However, the gen I & II optical surfaces might be smoother than mass-market, offering a slight improvement in sensitivity and contrast. 

The gen I & II Dream instruments were producing higher installed performance due (potentially) to less light scatter from the optical surfaces themselves, better baffling, internal air flow, far less mirror and telescope seeing, higher stiffness in all supporting structures, as well as the carbon fiber being athermal to the Dream lightweight mirrors.  All of these lead to more consistent results regardless of temperature change and telescope angle change. 

The gen V instruments will have mirrors that are tested and finished based on proper and modern interferometry inside Dream.  They will also use more optimized optical designs that are now completely in Dream’s control.  Our latest 2024 designs for correctors on these fast systems are different from what we’ve used in the past.  I have over 25 years of experience designing optical systems, while my optical engineer has over 40 years of experience fine-tuning the prescription and on-paper performance of the given optical design.

I expect to go from 2.5-3 arc-seconds of installed performance for the gen II instruments, to better than 1 arc-second for gen V.  As this paper discussed above, a 3 arc-seconds installed performance instrument requires an exposure time that is eight times longer than a 1 arc-second installed performance instrument, to achieve the same limiting magnitude.  But it isn’t just the exposure time that is gained.  Resolution (fine details) is also gained.  

I’ve spent 22 years in non-stop R&D, relentlessly getting to this point.  The finish line is close, but this work is far from easy and requires constant attention to detail at unusually high levels.  If it were easy, Dream wouldn’t be the only one truly pushing the envelope.  I look forward to seeing how much installed performance can be pushed.  The bottom line is that the gen V Dream instruments should be a paradigm shift like no other.

Thank you,

Shane Santi – President & Founder (610) 360-7874

Dream Aerospace Systems - Nazareth, PA 18064

Buy The Best. Only Cry Once.™

Copyright 2024 Dream Aerospace Systems – Nazareth, PA 18064 – www.dreamscopes.com (610) 360-7874) 360-7874
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Stargazer spends fortune to chase a
dream

heglobeandmail.com/technology/science/stargazer-spends-fortune-to-chase-a-dream/article10265:

STEPHEN STRAUSS
PUBLISHED SEPTEMBER 24, 2002

This article was published more than 19 years ago. Some information may no longer be current.
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Bouncing back and forth between a California trailer park and his Arizona desert
observatory, a 42-year-old Chinese-Canadian with four Centurion telescopes has discovered
1,700 distant asteroids, one comet, and a mystery object that made him world-famous for a
few days.

Professional astronomers showed this week that the bright, quick-moving mystery orb
called JOO2E3, initially put forward as a candidate for Earth's second moon, was actually
covered in titanium-oxide paint; it almost certainly is a piece of a Saturn V Apollo rocket.

‘This revision, however, hardly tarnishes William Kwong Yu Yeung's accomplishments; his
commitment to finding things nobody else has seen simply awes people who know him.

"In my 25 years worth of customers, I have never seen anyone so dedicated as he s, and he
has the talent and the results to back up that dedication," said Jim Riffle, president and
owner of the firm that sold Mr. Yeung his 46-centimetre telescopes.

His efforts hearken back to an earlier, romantic period of science where ordinary people
looking into the sky could make significant contributions to human understanding. Mr.
Yeung knows that.

"I showed you can still make contributions even if you are an amateur astronomer,” he said
in a telephone interview from the El Centro, Calif, trailer park.

His decision to devote the last several years of his life to searching for asteroids fulfills a
childhood fantasy. Young Bill Yeung came across a book on astronomy that stated that
1,600 asteroids had been discovered. "And I remember saying to myself at the time, it would
be a good thing if I could discover one more," he said.

Advances in technology and his willingness to spend a lot of money on a hobby pursued by
perhaps 100 other people have enabled him to find more than one.

When pressed, Mr. Yeung admits to having at least $400,000 (U.S.) tied up in equipment
and observation sites.

While most amateur astronomers are content with a single telescope, Mr. Yeung opted for
four.

The telescopes alone cost $29,000 each and record everything electronically in the manner
of a digital camera.

Modern technology allows Mr. Yeung's nightly observations of hundreds of possible
asteroids to be automatically given sky longitude, latitude and time readings which are then
transferred, over the Internet, to the Minor Planet Center at the Smithsonian Astrophysical
Observatory in Cambridge, Mass.

They are run through computer software to compare their orbits to those of the 48,320
asteroids already identified. The software, rather than Mr. Yeung, determines whether an
asteroid is new.

How does he afford his expensive hobby? "To make life easy, you can say that I come from
awell-to-do family," he coyly answers. He suggests that the initial affluence was augmented
by trading on the stock market in the 1990s and trying to imitate the successes of one of his
heroes, investor guru Warren Buffett.

Mr. Yeung, who was born in Hong Kong and has a degree in civil engineering from the
University of Alberta, was so taken with Mr. Buffett that he tried to name one of the
asteroids he found after him. The international naming committee turned him down,
judging Mr. Buffet to be too much a plutocrat and not enough of a philanthropist.

Mr. Yeung has been successful in naming other asteroids: for director Steven Spielberg; for
Terry Farrell, the actress who played Jadzia Dax in the television series Deep Space Ning; and
for his own mother and father.

But as he prepares to return to Hong Kong for a family reunion, he admits he is at
something of a hobby crossroads.

"I may have reached a point where discovery of another asteroid in the main asteroid belt is
no big deal; it's just, you know, another one," he said.

The man who wanted to find one asteroid now dreams of becoming sort of a small amateur
astronomical research company. He wants to hook up his financial wherewithal with a
retired person in Arizona willing to operate telescopes, and link that to someone with a
good viewing site and someone else with technical skills to do a joint astronomy.

Once in place, the collective search for asteroids could continue, but amateur explorer
extraordinaire Bill Yeung could go on to other things.

Follow us on Twitter: @globetechnology
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The Centurion 18 telescope of the Wise Observatory, Noah Brosch, David Polishook, et al., 2008: https://arxiv.org/pdf/0802.0821
³
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16” f3.75 Dream Astrograph, gen I, 2008.
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The late Mel Helm moving the gen I telescope on a sled in February to the observatory.
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