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yeni teknoloji barındıran, DAG’ı özel 

Klasik, işlevsel, güvenilir odak düzlemi aygıtları : 
!
• Optik ve Yakın Kızılötesi bölgede görüntüleyiciler. 
• Optik ve Yakın Kızılötesi bölgede tayfçekerler.

DAG-ODA Vizyon



Mikrodalga Kinetik Endüksiyon Dedektörleri "
(MKID)

(a) hν enerjisine sahip foton süperiletken bir film tarafından soğrulur ve sanal-parçacıklar 
olarak isimlendirilen uyarılmaları oluşturur.!

(b) Bu sanal-parçacıkları hassas bir şekilde ölçmek için film yüksek frekansda rezonans 
yapan bir devreye konmuştur. Bu rezonansın genliği (c) ve fazı (d) devre aracılığı ile iletilir. 

Bir foton soğurması ile süperiletkenin kinetik endüksiyon ve yüzey direncindeki değişim 
rezonansın frekans ve genliğini değiştirir (Day ve diğ. 2003). 
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Solda : 254nm dalgaboylu tek bir foton atımını göstermektedir. Bu atımın kalite faktörü (Qm) 
18300 civarındadır, ve sönümlenme zamanı 50 µs’dir. Bu zaman limiti aynı zamanda 

algılayıcının da maksimum ~ 2000 - 2500 counts/piksel/saniye tesbit edebileceği anlamına 
gelir.

Sağda : 254 nm’de 50.000 foton gönderildikten sonra oluşan atım histogramı gösterilmiştir. 
Kırmızı çizgi histogramın modellendiği iki Gauss eğrisini gösterir. Bu modellemeden itibaren 

R=16 gibi bir enerji çözünürlüğüne ulaşılabildiği görülebilir.

Mazin ve diğ. 2012



Astronomik Açıdan MKID’ler

MKID’ler süperiletken temelli, üzerlerine düşen fotonların geliş zamanı (mikro 
saniyeler hassasiyetinde) ve enerjisini (R = 10-25) ölçebilen algılayıcılardır.

Süperiletken temelli algılayıcılar olmaları sebebiyle okuma gürültüsü, kara akım 
gürültüsü gibi gürültüler bulunmaz.

Teorik olarak 200 - 3000 nm arasına duyarlıdırlar. Böylece tek bir algılayıcı ile 
tüm optik ve yakın kızılötesi bölge taranabilir. Bu aralık gökyüzü parlaklığı 
sebebiyle pratikte : 200 - 1350 nm arasındadır. Adaptif optik ile birlikte 

Herhangi bir filtre ya da kırınım ağı kullanılmadığı için dizaynları son derece basit 
ve sistem verimliliği fazladır.



ARCONS @ Palomar

• Toplamda 2024 piksellik bir dizi. 
• 46x44 piksel, E/ΔE = 8 @ 4000 Å 
• Palomar 200’’ teleskobundaki piksel ölçeği 0’’.45 piksel-1 ve toplam görüş 

alanı 20’’ x 20’’ ‘dir. 
• Toplamda 4000 - 11000 Å aralığına duyarlıdır.

Tc is about 800 mK. Due to the long penetration depth of
these films (∼1000 nm), the surface inductance is a high
25 pH=square, allowing a very compact resonator fitting in a
222 × 222 μm square. A square microlens array with a 92%
optical fill factor is used to focus light onto the photosensitive
inductor. Microlens arrays with overall sizes over 100 mm are
available from commercial vendors. High fill factor multilayer
MKIDS, with the inductor made on top of a parallel plate
capacitor, are possible for applications where the microlens ar-
ray is problematic, such as the deep UV. The pixel pitch is easily
controlled, with pitches between 75–500 μm relatively easy to
achieve. The quasi-particle lifetime in our TiN films is 50–
100 μs. This sets the pulse decay time, allowing a maximum
count rate of approximately 2500 counts pixel!1 s!1 before
problems arise in separating pulses.

After significant development (Mazin et al. 2012), we have
arrived at the 2024 (44 × 46) pixel array shown in Figure 2 and
3. Typical performance for single pixel devices is R ∼ 10 at
4000 Å. Over an entire array, we see a median spectral resolu-
tion R ∼ 8 at 4000 Å (§ 7.2). Typically >90% of the resonators
show up in frequency sweeps, but due to the variations in the
TiN gap there are a significant number of collisions (two or
more pixels with resonant frequencies closer together than
500 kHz), reducing usable pixels, as discussed in § 7.1. After
cutting out collisions and pixels with especially high or low
quality factor, we usually have ∼70% of our pixels usable. A
more uniform film, such as the ones made at the National In-
stitute of Standards and Technology (NIST) with Ti/TiN multi-
layers (Vissers et al. 2012) or with atomic layer deposition
(ALD), could significantly reduce the number of collisions, dra-
matically improving yield.

Even with the current moderate spectral resolution and yield,
these arrays are very useful tools for narrow field-of-view astro-
physics.

3. OPTICAL DESIGN

An optical system, shown in Figure 4, has been designed
with Zemax to couple ARCONS with the f=30 beam at the Pal-
omar 200 inch Coudé focus. A very similar system (using just a
different dewar entrance lens) is used to couple to the Lick 3 m
Coudé focus. This focus is stationary, which makes interfacing
with the cryostat (and its compressor) significantly easier, and
the time resolution of the MKIDs means that rotation of the im-
age plane over time can be easily removed.

The optical path is as follows: light bounces off the primary
and secondary, then off the Coudé M3 that directs light down
the polar axis of the equatorial mount. Once in the Coudé ante-
chamber, a 100 mm diameter pickoff mirror (M4) sends the light
towards the dewar entrance window. Before the dewar entrance,
two pickoff mirrors form a ∼25″ wide slit and direct the rest of
the field of view towards the guide camera’s reimaging optics.
Immediately in front of the entrance window is a commercial
Thorlabs 25 mm filter wheel, which can hold up to six filters

FIG. 2.—Photograph of a 2024 pixel UVOIR MKID array (with microlens
removed for clarity) in a microwave package. See the electronic edition of
the PASP for a color version of this figure.

FIG. 3.—Left: Microscope image of a portion of the 2024 pixel MKID array
used at the Palomar 200 inch telescope. A microlens focuses the light on to the
40 × 40 μm inductor. Various features of interest are labeled. Right: Zoomed in
view of the array in the left panel. See the electronic edition of the PASP for a
color version of this figure.

FIG. 4.—Optical layout of ARCONS. Light enters ARCONS at the left side of
the figure and is absorbed in the MKID array on the right side of the figure. See
the electronic edition of the PASP for a color version of this figure.
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This optical system was overdesigned with every precaution
possible to block out thermal blackbody radiation, which did
not turn out to be required. Future MKID cameras will likely
completely eliminate the powered cold optics in favor of much
simpler optical systems, including just warm optics to adjust the
plate scale, a flat dewar window, a 4 K BK7 flat window, and a
100 mK ITO on BK7 IR blocker.

4. INSTRUMENT ASSEMBLY AND MOUNTING

4.1. Cryogenics

ARCONS is built around an adiabatic demagnetization re-
frigerator (ADR) made by Janis Research. The system contains
a Cryomech PT-405 two stage pulse tube cooler. The first stage
of the pulse tube cools the outer radiation shield to 50–70 K,
while the second stage cools the ADR to 3.3 K. The pulse tube
is powered by an air-cooled compressor, which can be located
up to 100 feet from the cryostat. At Palomar, the compressor is
placed in a small room on the telescope floor that has a hatch
that can be opened to vent the heat outside of the dome. At Lick,
the compressor is placed in the battery room outside the dome.

The ADR is a single shot magnetic cooler. During the after-
noon, the superconducting ADRmagnet is ramped to 40 kG, the
heat switch is opened, and then the magnet is slowly ramped
down during the course of the night. A PID loop on a Lakeshore
370 controller provides input to a Lakeshore 625 superconduct-
ing magnet power supply, allowing us to stabilize the tem-
perature of the ADR to better than 50 μK. Stabilizing the
temperature at 110 mK provides over 12 hr of hold time. There
are no obvious drifts in the MKIDs’ resonant frequencies as the
magnetic field remaining in the superconducting magnet ramps
down from 0.75 to 0 kG over the 12 hr hold time.

The limited cooling power of the ADR may be a limitation
for some instrument designs. In this case, a dilution refrigerator
with approximately 500 times the cooling capacity of an ADR
will allow continuous cooling of extremely large arrays at the
cost of a more complex cryostat.

4.2. Mounting to the Telescope

At the Palomar 200 inch, an aluminum frame is attached to a
steel plate in the Coudé antechamber that is used to accommo-
date the Coudé spectrograph’s slit jaws. ARCONS hangs down
from this aluminum frame, as shown in Figure 6.

At the Lick 3 m, ARCONS is also placed in the Coudé an-
techamber; but since the Hamilton spectrograph is still in use,
the mounting plate is not used. Instead, ARCONS is hung from
an I beam in the ceiling and then stabilized to the mounting plate
with a steel strut.

4.3. Guide Camera and Software

The guide camera for ARCONS is a SBIG STF-8300M CCD
camera. Light is reflected off mirrors on either side of the

ARCONS entrance aperture, bounces to an off-axis paraboloid,
and then goes through a Nikon 50 mm f=1:4 lens mounted to
the SBIG camera. The unvignetted field of view of the guide
camera is about 1.5′ in diameter. The SBIG camera, using 3 ×
3 binning, is read out over USB by a small Microsoft Windows
computer located in the electronics rack. In 10 s exposures we
are able to guide off of stars in the 18–20th magnitude range.
For brighter objects, exposure times down to 0.1 s are used. This
computer is accessed by remote desktop in the control room.
The guiding software is a modified version of the Palomar Ob-
servatory’s standard guiding package.

4.4. Wavelength Calibration System

As part of the data taking procedure, each pixel’s raw phase
response must be mapped to photon energy. We developed a
system to uniformly illuminate the ARCONS focal plane with
three lasers at the same time before and after science observa-
tions, thereby providing a reference to calibrate each detector’s
response. Roughly 1 minute is sufficient to collect the required
wavelength calibration information.

The three lasers operate at 4066, 6710, and 9821 Å. They are
integrated into a package that allows for adjustment of the in-
tensity of each laser’s light. The light from the three lasers is
combined in an integrating sphere with a fiber optic output.
The fiber optic carries the combined light to optics and diffusers
that simulate the f=30 telescope beam. A mirror on a mechani-
cal arm can be rotated into position to block out the sky light and
direct the calibration beam into the dewar. The amount of ex-
posure time and frequency of calibrations were controlled
through software. During observations, this process occurred
approximately once every hour.

The response for a single detector is shown in Figure 7,
where the number of counts for a 1 minute integration is plotted

FIG. 6.—ARCONS installed at the Palomar 200 inch. See the electronic edi-
tion of the PASP for a color version of this figure.
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7.5. Imaging and Spectrophotometry

Imaging and spectroscopic performance of ARCONS is con-
sistent with expectations from the beam map and spectral reso-
lution data. The plate scale was measured to be 0.435″ per pixel,
matching well with our Zemax design. During the run, we
experienced one night with seeing measured at ∼1:0″ by the
Palomar seeing monitor, and fitting a PSF from this night shows
that we recover this seeing value, indicating that our optics are
not limiting our imaging performance.

Extremely high quality imaging and spectra will require
more of our software pipeline to be in place, but preliminary
analyses are presented in Figures 14 and 15. These images
and spectra begin to show the capabilities of this unique
instrument.

7.6. Timing

ARCONS timing performance was measured by simulta-
neously observing the Crab pulsar with ARCONS and the
Robert C. Byrd Green Bank Telescope (GBT). The data shown
in Figure 16 shows that ARCONS sees an optical pulse leading
the radio pulse by about 150 μs, which is consistent with pre-
vious observations (Shearer et al. 2003).

Measurement of the arrival time of a single photon should
be accurate to ∼2 μs. Currently, there is a delay of 43 μs from
the time a photon is absorbed by the MKID until the photon
packet is ready to be sent over the network, opening up the
possibility of extremely fast effective frame rates for certain
applications, like wavefront sensing and speckle control in a
coronagraph.

8. CONCLUSIONS

ARCONS is a unique, read-noise free photon counting IFS.
With a 2024 MKID pixel array covering a 20″ × 20″ field of
view, ARCONS is the world’s largest (and only active) LTD-
based instrument in the optical through near-IR. It is uniquely
powerful for observations of rapidly variable sources.

The ARCONS instrument has performed astronomical ob-
servations, and the first science papers using ARCONS data
are currently being written. ARCONS and its successors will
continue to improve in pixel count and yield, spectral resolution,
system throughput, and detector quantum efficiency. The MKID
technology it uses is extremely scalable, allowing arrays ap-
proaching megapixels within a decade. MKID-based instru-
ments like ARCONS will start to become a standard part of
the UVOIR observer’s toolkit in the years to come.

The MKID detectors used in this work were developed under
NASA grant NNX11AD55G. S.R. Meeker was supported by a
NASAOffice of the Chief Technologists Space Technology Re-
search Fellowship, NASA grant NNX11AN29H. This work was
partially supported by the Keck Institute for Space Studies.
Fermilab is operated by Fermi Research Alliance, LLC under
Contract No. De-AC02-07CH11359 with the United States De-
partment of Energy. The authors would also like to thank Shri
Kulkarni, Director of the Caltech Optical Observatories, and
Jason Prochaska, Associate Director of Lick Observatory, for
facilitating this project, as well as the excellent staffs of the
Palomar and Lick Observatories for their assistance in getting
ARCONS working. Jennifer Milburn’s help with the guide
camera software was invaluable. This project also greatly
benefitted from the support of Mike Werner, Paul Goldsmith,
and Jonas Zmuidzinas at JPL. Special thanks to Refree Stephen
Shedman for valuable comments

FIG. 15.—Spectra of Landolt 94-42 (Landolt 1992) on top, and the G9V star
COROT-18 on the bottom, taken with ARCONS on the Palomar 200 inch. These
spectra are flux calibrated. Previous BVRI photometry is shown as blue points.
See the electronic edition of the PASP for a color version of this figure.
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FIG. 16.—Alignment of the radio (red line) and optical (blue shading) pulses
from the Crab pulsar verify the absolute timing accuracy of ARCONS. See the
electronic edition of the PASP for a color version of this figure.
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Crab Pulsarı V=16.5mag

The Astrophysical Journal Letters, 779:L12 (6pp), 2013 December 10 Strader et al.

Figure 4. Enhancement of optical pulses accompanied by main pulse GRPs as a function of the peak flux density of the GRP (black). The fraction of spurious radio
peak detections increases as detected radio pulses become weaker. The gray dashed line shows the predicted optical enhancement with the assumptions that optical
pulses accompanied by false GRP detections have zero enhancement and that optical pulses accompanied by real GRPs have a 3.2% enhancement that is constant
with respect to GRP flux.

Figure 5. Spectrum of photons arriving during the peak of the optical main pulse (three phase bins with highest counts) for GRP-accompanied pulses (black) and
surrounding pulses (red) normalized to have the same integrated flux. The wavelength resolution has been oversampled. There do not appear to be significant spectral
differences between enhanced GRP-accompanied pulses and non-GRP-accompanied pulses.
(A color version of this figure is available in the online journal.)

The fact that the degree of optical enhancement depends on
the phase of the corresponding GRP for the Crab pulsar strength-
ens the link between optical and radio emission. Shklovsky
(1970) proposed that radio photons catalyze optical emission
from pulsars. He noted that the large electric fields generated
by the rotation of the pulsar’s magnetic field easily accelerate
electrons and positrons to high energies along field lines, but
cannot easily contribute momentum perpendicular to the enor-
mous B-field of the star. However, in the frame of a relativistic
particle, a radio photon may be blueshifted to the frequency

of the cyclotron resonance, and convert some of the particle’s
momentum along a magnetic field line to the transverse direc-
tion. The particle then emits synchrotron radiation at optical to
X-ray energies. The spectral dissection of Harding et al. (2008)
ascribes spectral emission of the Crab pulsar at these energies
to synchrotron emission, and notes the role of catalysis by radio
photons.

Shklovsky’s picture would suggest that the stimulating radio
pulse should arrive with the resulting optical emission. We
observe this sequence for the most enhanced optical pulses,

5
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7.5. Imaging and Spectrophotometry

Imaging and spectroscopic performance of ARCONS is con-
sistent with expectations from the beam map and spectral reso-
lution data. The plate scale was measured to be 0.435″ per pixel,
matching well with our Zemax design. During the run, we
experienced one night with seeing measured at ∼1:0″ by the
Palomar seeing monitor, and fitting a PSF from this night shows
that we recover this seeing value, indicating that our optics are
not limiting our imaging performance.

Extremely high quality imaging and spectra will require
more of our software pipeline to be in place, but preliminary
analyses are presented in Figures 14 and 15. These images
and spectra begin to show the capabilities of this unique
instrument.

7.6. Timing

ARCONS timing performance was measured by simulta-
neously observing the Crab pulsar with ARCONS and the
Robert C. Byrd Green Bank Telescope (GBT). The data shown
in Figure 16 shows that ARCONS sees an optical pulse leading
the radio pulse by about 150 μs, which is consistent with pre-
vious observations (Shearer et al. 2003).

Measurement of the arrival time of a single photon should
be accurate to ∼2 μs. Currently, there is a delay of 43 μs from
the time a photon is absorbed by the MKID until the photon
packet is ready to be sent over the network, opening up the
possibility of extremely fast effective frame rates for certain
applications, like wavefront sensing and speckle control in a
coronagraph.

8. CONCLUSIONS

ARCONS is a unique, read-noise free photon counting IFS.
With a 2024 MKID pixel array covering a 20″ × 20″ field of
view, ARCONS is the world’s largest (and only active) LTD-
based instrument in the optical through near-IR. It is uniquely
powerful for observations of rapidly variable sources.

The ARCONS instrument has performed astronomical ob-
servations, and the first science papers using ARCONS data
are currently being written. ARCONS and its successors will
continue to improve in pixel count and yield, spectral resolution,
system throughput, and detector quantum efficiency. The MKID
technology it uses is extremely scalable, allowing arrays ap-
proaching megapixels within a decade. MKID-based instru-
ments like ARCONS will start to become a standard part of
the UVOIR observer’s toolkit in the years to come.

The MKID detectors used in this work were developed under
NASA grant NNX11AD55G. S.R. Meeker was supported by a
NASAOffice of the Chief Technologists Space Technology Re-
search Fellowship, NASA grant NNX11AN29H. This work was
partially supported by the Keck Institute for Space Studies.
Fermilab is operated by Fermi Research Alliance, LLC under
Contract No. De-AC02-07CH11359 with the United States De-
partment of Energy. The authors would also like to thank Shri
Kulkarni, Director of the Caltech Optical Observatories, and
Jason Prochaska, Associate Director of Lick Observatory, for
facilitating this project, as well as the excellent staffs of the
Palomar and Lick Observatories for their assistance in getting
ARCONS working. Jennifer Milburn’s help with the guide
camera software was invaluable. This project also greatly
benefitted from the support of Mike Werner, Paul Goldsmith,
and Jonas Zmuidzinas at JPL. Special thanks to Refree Stephen
Shedman for valuable comments

FIG. 15.—Spectra of Landolt 94-42 (Landolt 1992) on top, and the G9V star
COROT-18 on the bottom, taken with ARCONS on the Palomar 200 inch. These
spectra are flux calibrated. Previous BVRI photometry is shown as blue points.
See the electronic edition of the PASP for a color version of this figure.
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FIG. 16.—Alignment of the radio (red line) and optical (blue shading) pulses
from the Crab pulsar verify the absolute timing accuracy of ARCONS. See the
electronic edition of the PASP for a color version of this figure.
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ARP 147 (B=15.5mag)

• Her biri birer dakikalık 36 pointing. Renklendirme ARCONS’un duyarlı olduğu 
bandı üçe bölerek sağlanmıştır. 

at 4 K, the 100 mK glass with ITO filter, and the microlens fill
factor and alignment with the inductors. A model of this entire
system, based on a simple atmospheric model, clean Al reflec-
tivity (normalized to 86% at 670 nm), manufacturer’s specs for
glasses, AR coatings, the SuperCold filter, and measurements of
the absorptivity of raw TiN films, is shown as a red solid line in
Figure 13. The efficiency of just ARCONS, neglecting the at-
mosphere and telescope, is shown as the red dashed line.

The theoretical model of ARCONS can be directly compared
with laboratory measurements of ARCONS’s QE. These tests
were done with a QE test bed consisting of a monochromator
and light source, integrating sphere, and a rotatable fold mirror
to direct the beam to a calibrated photodiode or to the ARCONS
optical input. The results of these lab tests are shown as a black
dashed line in Figure 13. The roughly factor of 2 discrepancy
between the theoretical model and the laboratory measurements
is primarily due to a known misalignment of the microlens
height above the focal plane, increasing the spot size on the fo-
cal plane so it is larger than the inductor, especially at red wave-
lengths.

The actual system throughput is calculated by doing photom-
etry on a standard star and comparing our results to the object’s
known spectrum, shown as the solid black line in Figure 13.
This curve is about a factor of 2 below the laboratory QE meas-
urements modified by the expected atmospheric transmission
and telescope throughout. The cause of this discrepancy is un-
known but could include the unknown reflectivity of the Coudé
M3 flat or angular misalignment of ARCONS with respect to
the telescope input.

The MKIDs used in ARCONS have inductors with a pre-
ferred orientation of the wires, which could potentially lead
to a quantum efficiency that depends on polarization angle.
Lab measurements were performed on ARCONS to check
whether the MKID arrays exhibited any response to linearly po-
larized light at different angles. No polarization response was
seen to the 5% level.

By going to a Cassegrain focus, improving our antireflection
coatings, aligning the microlens well, and simplifying our op-
tics, we should be able to boost our total system throughput in
future MKID cameras by a factor of 10. Using MKIDs with
black absorbers could eventually yield instruments with total
system efficiencies greater than 60%.

7.4. Linearity

The 100 μs dead time associated with triggering (§ 5) causes
some pulses to be missed at high count rates, as shown in
Figure 12. This effect can be corrected for analytically by
calculating the number of photons that are expected to arrive
within a dead-time interval and hence not be counted,
Rc ¼ Rm=ð1#RmdÞ, where Rc is the corrected count rate,
Rm is the measured count rate, and d is the dead time, as shown
as a green line in Figure 12. The slightly longer effective dead
time of 120 μs used in Figure 12 results from the interaction of

the firmware dead time and the pulse optimal filters. The firm-
ware of ARCONS is currently being rewritten to remove the
dead time and better handle closely spaced photons, which
should significantly improve the linearity and spectral resolu-
tion at high count rates.

FIG. 13.—System throughput of ARCONS. See the electronic edition of the
PASP for a color version of this figure.

FIG. 14.—Mosaic of the interacting galaxies Arp 147, made with ARCONS
on the Palomar 200 inch. The data consist of 36 pointings of 1 minute each. To
make this image, the data were cleaned of cosmic rays and hot pixels, wave-
length-calibrated, and flat-fielded. These processed data for each of the 36 point-
ings were offset in R.A. and decl. by the amount requested by our mosaicing
control software and combined. No field derotation was performed. The false
colors were made by breaking the ARCONS data into three wavelength bands
and setting each band to correspond to to appropriate red-green-blue (RGB)
value. The image was convolved with a Gaussian function to reduce noise below
the spatial scale of the seeing, and the image was adjusted in Adobe Photoshop
to give an attractive color palette and remove some minor sky noise artifacts. The
inset shows a processed Hubble Space Telescope(HST) image of Arp 147. See
the electronic edition of the PASP for a color version of this figure.
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DARKNESS (the Dark-speckle Near-IR Energy-resolved Superconducting 
Spectrophotometer)

• 700--1800 nm, R~20 @ 1 micron



DARKNESS (the Dark-speckle Near-IR Energy-resolved Superconducting 
Spectrophotometer)

• 10000 pikselli  
• 700--1800 nm, R~20 @ 1 micron



DARKNESS



DAG-MKID

• 183x183 piksellik bir dizi olacak —> 33489 piksel  
• Toplam görüş alanı yaklaşık : 1 yay dakikası ve piksel ölçeği 0.5’’ olacak. 
• AO arkasında : Bu değerler yaklaşık yarı yarıya düşecek.

• Süperiletken olarak PtSi kullanılacak.  
istendiği zaman gelişen teknoloji ile birlikte değiştirilebilecek, süperiletken diziyi 
üretmek son derece ucuz. 
!
• PtSi halen kullanılmakta olan TiN’ye göre çok daha verimli çalışabiliyor  
(deadpixel sayısı çok az) 
• Satürasyon limiti daha yüksek.

• 300  - 1350 (AO arkasında 300  - 1800 nm) duyarlı olacak. 
• R = 10  @ J ve 25 @ 400 nm 

• Öne filtre, polarizasyon prizması (WeDoWo), kırınım ağı (R ~ 180) "
gibi sistemler takılabilecek.



Ön Analizler

• Gelen ışığın %20’si optik 
sistemlerde soğuruldu. 

• Kötümser QE için. 



Olası Bilimsel Konu Başlıkları
• Evrendeki her türlü zamanla hızlı değişim gösteren kaynak : 

• Gama-Işın Patlamaları 
• Süpernova Patlamaları 
• Pulsarlar 
• X-ışın çiftleri 
• Aktif Galaksi Çekirdekleri 
• …

• Fotometrik Kırmızıya Kayma 
• Gökyüzü Taramaları 
• Farklı şekillerde keşfedilmiş kümelerin üyelerinin hızlıca fotometrik 

• Eşzamanlı Çok Renkli Ötegezegen Geçiş GözlemleriPanSTARRS, SDSS, G
AIA, LSST, W

FIRST, e
-ROSITA, Euclid, FERMI



Sonuçlar

• 300 - 1500 nm aralığında herhangi bir dispersif optik 
eleman kullanmadan  
• Yüksek zaman çözünürlüklü (mikrosaniyeler)"
• Düşük Enerji çözünürlüklü  R = 25

• Herhangi bir okuma gürültüsü ya da kara akım 
gürültüsü barındırmazlar.

• Süperiletken olarak kullanılacak diziler son derece ucuz 
maliyetlidir ve istenildiği zaman farklı yeni malzemeler 
ile değiştirilebilir.



Sonuçlar

• Tamamlandığında DAG-MKID Dünya’daki en büyük 
MKID dizisi olacak ve MKID kullanan 3. teleskop 
olacak (Subaru ve Palomar’dan sonra).

• İstanbul Üniversitesi Gözlemevinde kurulacak 
laboratuvar : 
• Aygıtın sağlıklı olarak çalışması, 
• bazı kalibrasyon ve testler ile veri arşivi yazılımları vb. 

hizmetleri yürütecek. 
• Ayrıca ikinci nesil MKID’ler için yeni süperiletken 

malzemelerin test amaçlı üretimleri de yapılacak.



• Backup Slides



Doğu Anadolu Gözlemevi (DAG)

• Birincil ayna çapı 4m 
• Odak Uzunluğu : 56 m 
• 2x Nasmyth Odak : 

• Birinde GLAO 
sistemi



DAG - ODA

2016K121370, 2016K121140, 2016K121380 numaraları ile Kalkınma Bakanlığı 
tarafından 2016 yılında kabul edilen proje kapsamında :

• DAG teleskobunun adaptif optik sisteminin geliştirilmesi ve kullanıma hazır hale 
getirilmesi,

• DAG teleskobunda kullanılacak 1. nesil odak düzlemi aygıtlarının belirlenmesi ve seçilen 
algılayıcıların gözlemevinin açılışı ile uyumlu bir zamanda gözlemlere hazır hale 
getirilmesi,

• ODTÜ Fizik Bölümü ve İstanbul Üniversitesi Gözlemevi Uygulama ve Araştırma Merkezi 
bünyesinde odak düzlemi aygıtlarının geliştirilmesi, test edilmesi ve işlerliğinin 
sağlanması için gerekli destekleri sağlayacak laboratuvarların kurulması,

hedeflenmiştir.



DAG-ODA Vizyon

2012 yılında DAG tarafından toplamda 18 kişiden oluşan bir heyet teleskobun 
bilimsel hedefleri, bilime olası katkıları ve gerekçeleri üzerine bir döküman 
hazırlamak ile görevlendirildi. 
   

Buradan DAG teleskobuna iki farklı hedef belirlenmiştir :

1- DAG teleskobu tüm Türkiye’deki astronomların kendi 

2- Günümüzde ve gelecekte tamamlanacak ya da yeni 
başlanacak farklı dalgaboylarındaki gökyüzü taramaları 
(PanSTARRS, SDSS, GAIA, LSST, WFIRST, e-ROSITA, 



SDSS J0926+3624 gı =19.0mag 

• 28.3 dakikalık yörünge periyoduna sahip bir AM CVn sistemi.  
• Tutulmaları 1.3 dakika sürüyor.

SDSS J0926+3624 Orbital Expansion 7

Figure 7. (Top) December 8 light curves in the blue (4000-5500 Å), green (5500-7000 Å), red (7000-8500 Å), and infrared (8500-10000
Å) bands, on a log scale. (Bottom) Light curves are scaled by the mean count rate in each band, in order to show the similarity in the
four bands.

we showed that there is little spectral variability through-
out an orbit. Most importantly, we were able to use the
eclipse timing information of our observations to further con-
strain the orbital period of the system, and we found a Ṗ of
3.07× 10−13 at a 5.4 σ level, consistent with predictions for
this system. Observations of SDSS J0926+3624 are planned
with updated generations of MKID arrays over the next few
years that will improve the SNR of both the aperture pho-
tometry and PSF fitting and improve the spectral variability
analysis.
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