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Ortam: Online Journal
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Çankaya/Ankara/Türkiye
Website: https://fire-ae.github.io

Bu sayı: 4 Kasım 2024

Cilt: 1

Sayı Numarası: 9
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Foreword

Greetings everyone!
In all five domains there were quite novel ap-
proaches to the problems in their fields.

- We had lots of studies approaching
space-habitability from other perspectives in
astro-ph.EP

- Analytical chemistry works provided bet-
ter controls on the stability of analytes during
the analysis.

- Change detection in remote sensing included
a video-encoder to capture the change without
textual and image-based separate blocks.

- An environmental chemistry study constructed
a setup to assess the exposure of diesel exhaust
for more realistic simulation by atmospherically
aging it.

- We have seen many causal analysis appli-
cation of singular value decomposition-based
techniques.

See you all at the next issue!

Güray Hatipoğlu
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Last week in Astrophysics

Author: Yasin Güray Hatipoğlu

The preprints summarized here were pub-
lished between October 29, November 4, 2024.
These are from arXiv’s astro.EP cross-fields

Reviews - Reports

Kane et al.[1] explained Venus, Earth, and Mars
habitability changes throughout time in separate
chapters.

Menti et al.[2] reported the database for the
Large Interferometer for Exoplanets mission for
the Voyage 2050 science program of the European
Space Agency.

Bourdarot and Eisenhauer[3] reported the sci-
ence drivers of kilometer-baseline (or in general,
very large baseline instrument - VLBI) and briefly
introduced the Extended Very Large Telescope In-
terferometer and the GRAVITY+.

Pancher et al.[4] presented the laboratory cal-
ibration bench for the GIGAPYX4600 sensor of
Pyxalis in standard detector calibration, interfer-
ometric pixel centroid position calibration, and
optical distortion calibration. The approach is
overall followed for a high-precision differential as-
trometry case.

Pedersen et al.[5] presented the first-light re-
sults of the SPIRIT (SPECULOOS Infrared Im-
ager for Transits), ground-based near-infrared In-
GaAs CMOS instrument and its near-infrared
feasibility and real-life performance (the photon
transfer curve, gain, noise, dark current, bad
pixels, on-sky performance, and precipitable wa-
ter vapor (PWV) sensitivity results among other
things.

Malbet et al.[6] reviewed the overall astrom-
etry research briefly and focused on space-based
astrometry and potential future achievable goals
by them.

van’t Hoff and Bergner[7] reviewed the lit-
erature on protoplanetary disk chemical compo-
sitions, focusing on carbon, hydrogen, nitrogen,
oxygen, phosphorus, and sulfur elements.

Jones et al.[8] provided a chapter for the jour-
ney from the planet formation to the emergence
of life, specifically for the Solar system case.

Haqq-Misra et al.[9] discussed the interesting
caveats in the search for extraterrestrial life, and
specifically the technology leap from the current
Earth to the stellivores, in which the stellar mass
was being harnessed for the corresponding tech-
nology.

Astrochemistry

Seeyangnok et al.[10] made density functional cal-
culations to predict the potential organic chem-
istry through the metallic hydrogen medium, and
reported that the expected results are charged,
sixfold coordinated carbon compounds with more
hydrogen than expected.

Cabedo et al.[11] estimated the reactivity
of chondritic meteorites under the hydrogen-
dominated reducing atmospheres from experimen-
tal studies with meteorite samples to computa-
tional estimations, and interpretations.

White and Liu[12] investigated carboxysulfitic
reaction network on the grounds that it can be a
probiotically significant reaction. They examined
it under the pH values of 6,9, and 12 with a so-
lar simulation irradiation onto a bicarbonate and
sulfite mixture.

Stellar Systems - Populations - Clus-
ters

Zandt and Petigura[13] made an exoplanetary de-
mographics study on finding correlations between
the stellar metallicity and giant planet compan-
ions in the California Legacy survey sample and
found no evidence of enhancement in cases with
metal-rich systems.

Muresan et al.[14] compiled stellar systems
with at least three confirmed exoplanets (282 sys-
tems and 991 exoplanets altogether) to inves-
tigate their architecture and check for similari-
ties/patterns. They reported curious insights on
orbital spacing and its relation with the exoplan-
etary mass and radius.

Li et al.[15] used ultraviolet photometry data
from the GALEX and Swift UVOT missions to
check the ultraviolet irradiance from host stars to
their exoplanets (over 2700 stars) which is cru-
cial in habitability determination. Among this
many host stars’ combined UV-habitable and cir-
cumstellar habitable zones, only lower than 100 of
them were detected to be present with most gas
giants.

Pyne et al.[16] studied the 10 pc stellar neigh-
borhood of the solar system and included 84 hab-
itable zone ones closest to the Sun to check the
threats on their habitability from the nearby cat-
aclysmic events and stellar encounter-originated
perturbations. They also defined a Solar Similar-
ity Index and Neighborhood Similarity Index, in
which the HD 40307 was the most similar to the
Sun.

El-badry et al.[17] created a mock Milky Way
catalog to investigate the types of binaries that
are likely to be cataloged by Gaia and provided a
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prediction for what the Data Release 4 will yield.1.
A related approach was utilized to generate a fast,
analytic-empirical model for the Gaia Data Re-
lease 3 selection function estimation by Lam, El-
Badry, and Simon[18].

Burgasser et al.[19] reported the spectroscopic
follow-up measurements (by mainly Keck/NIRES,
IRTF/SpeX, APO/TripleSpec, Magellan/FIRE,
and Gemini-North/GNIRS) of candidate T sub-
dwarfs identified by the Backyard Worlds: Planet
9 citizen science program. They reported that
the candidates had comparatively low metallicity
state, more success from the LOWZ spectral mod-
els to fit, radial velocities of several candidates,
and T dwarf metallicity classification standards.

Single Star System (Star, Exoplanet)

Su et al.[20] observed/imaged the Vega Debris
System with the JWST/MIRI and interpreted the
observations as the present grain drags by the
Poynting-Robertson effect, and other disk-related
insights hinting at a Neptune-size exoplanet.

Horner et al.[21] checked the following TESS
discovered systems for any more exoplanets in be-
tween already confirmed ones: HD 15337; HD
21749; HD 63433; HD 73583, LTT 3780, TOI-
1670, and TOI-421, with the first five of these,
can accommodate in-betweener planets according
to the researchers’ simulations.

Dong et al.[22] studied the origin of a warm su-
per Jupiter with a high eccentricity with the data
from TESS, Keck/HIRES, Rossiter-McLaughlin
effect, and WIYN Telescope NEID spectrometer
on the representative TOI-2145b. They concluded
that this exoplanet might have been formed either
via starting with a high initial mass, or collisions
with other planets and growing in that manner
to its current several Jupiter mass content, while
population simulations showed a tendency toward
a collision past.

Tomoyoshi et al.[23] studied the binary V723
Monocerotis system, a single-lined spectroscopic
binary to estimate masses via tidally deformed
primary star radial velocity (tidal RV) without
employing ellipsoidal variations as they can in-
clude more error terms and contaminating lights.

Maciejewski et al.[24] studied the planet star
interactions with precise transit timing, more
specifically orbital period shortening, with GK
spectral type 0.8 to 1 solar mass host stars of
HATS-18, HIP 65A, TrES-3, WASP-19, WASP-
43, and WASP-173A and reported that in this
sample, no wave-breaking on host star was ob-
served to be boosted by tidal dissipation.

Cretignier et al.[25] used the information they
gathered from their previous study that the Sun’s

1Their code can be found here.

regions differing in activity contain varying and
unique Ca II H and K lines and that this infor-
mation can ameliorate radial velocity retrievals.
They applied principal and independent compo-
nent analysis (PCA and ICA2) on the α Cen B’s
Ca II H and K lines, and reported that he second
component actually yields the activity index.

Ishibashi[26] discussed the black hole activ-
ity effects on exoplanet evolution in the Milky
Way Galaxy. The discussion focused on the cen-
tral black hole Sagittarius A* and Black Hole-
radiation-related photoevaporation of exoplanet
atmospheres, but the author also briefly discussed
stellar mass black holes.

Exoplanet Atmospheres

Kennedy et al.[27] presented a grid of general
circulation models with varying irradiation tem-
peratures, cloud and magnetism relations for hot
Jupiter atmospheres, with RM-GCM, and re-
ported different estimations for cloud status under
different temperatures and magnetic effects.

Zhang et al.[28] utilized JWST/NIRcam emis-
sion spectrum data from the HD 189733b with the
Planetary Atmospheric Tool for Observed Noobs
(PLATON) to retrieve atmospheric characteris-
tics and also presented a GPU-supporting version
of PLATON, version 6.

Hamill et al.[29] simulated the exoplanet salt-
cloud KCl particles with the Exoplanet Cloud En-
semble Scattering System (ExCESS) to work on
their optical characteristics. They formed small,
medium, and large KCl particles in wet and dry
generation methods and reported inconsistencies
between the observed scattering characteristics
and the Lorenz-Mie scattering estimations.

Protoplanetary - Circumstellar Disks

Castrejon et al.[30] studied the necessary
timescale to form a super-Earth from pebbles con-
sidering the effect of dynamic temperatures. They
used a viscous and passively heated disk contain-
ing dust thermostat and dust removal, and a pas-
sively heated power law model, and explored these
parameter spaces to comprehend these dynamics
regarding super-Earth formation and pebble iso-
lation.

Liu et al.[31] studied the protoplanetary disks’
dust opacities, considering the porous ones in ad-
dition to the current compact cases with mass
budget issues, and also applied their method with
the new IRAM/NIKA-2 observations to the IRAS
04370+2559 disk.

2A version of PCA in which the components are iter-
atively found on the condition that they are statistically
independent in addition to being orthogonal to each other
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Qi and Wilner[32] studied the disk around
the Herbig Ae star HD 163296 from the archival
Atacama Large Millimeter/submillimeter Array
(ALMA) observations on the carbon monoxide -
CO snowline with the carbon isotopologue, and
they stated that the next generation very large
telescope will increase the sensitivity/accuracy of
estimating this characteristic.

Wolff et al.[33] studied the debris disk around
Vega, similar to the Solar System’s Kuiper Belt,
with the Hubble Space Telescope STIS corona-
graph and detected a halo in this structure.

Carvalho and Hillenbrand[34] provided spe-
cific bolometric corrections for astrophysical ac-
cretion disks regarding FU Ori disk luminosities
and applied them to well-studied FU Ori systems,
V960 Mon and HBC 722.

Near-Earth Objects

Kokhirova et al.[35] studied the Near Earth Aster-
oids (NEAs) descending from the δ-Cancrid Me-
teorid Stream by backwardly evolving a sample of
NEAs, and 13 of them were associated with the
δ-Cancrid.

Myers et al.[36] checked the inconsistencies be-
tween simple thermal model results of the NEO-
WISE and Infrared Telescope Facility SpeX data
from the siz NEA data, and reported that fainter
objects and more primitive compositions were
more prone to yield inconsistencies, among other
results.

Deme et al.[37] analyzed the Perseid and Gem-
inid meteor shower activity over Hungary in 2019-
2023 statistically via video meteor observations
from MetRec-based analog video cameras and au-
tomated DSLR camera comparisons.

Lodders et al.[38] examined the condensation
calculations on chondritic meteorites and Earth
for all-natural elements and provided the volatil-
ity trends in different chondrites and the bulk sil-
icate Earth.

Mars

Yang et al.[39] worked on the orbit-rotation dy-
namics of Phobos and Deimos. They fit their
ephemerides model results to NOE-4-2020 data
with the least-squares method, and their simul-
taneously computed Euler angles and Phobos-
Deimos rates were in good agreement with IAU
values.

Solar System - TNOs

Kiss et al.[40] detected a mid-infrared excess emis-
sion from Makemake using the data from the

James Webb Space Telescope - Mid-Infrared In-
strument (JWST MIRI). The estimated tempera-
ture of approx. 150 K was not expected from this
distant object, hence, several scenarios were put
forward to explain this phenomenon.

Magnetohydrodynamics

Kilmetis et al.[41] used MESA and dynamo for-
malism from the literature to simulate the mag-
netic field evolution of hot Jupiters and Neptunes
and reported interesting age ranges and magnetic
field variations.

Gravitational-related and N-body
works

Tamayo and Hadden[42] developed a unified and
simpler physical-based framework for mean mo-
tion resonances (MMRs). They focused on the
first-order MMRs and provided a scaling argu-
ment for width and oscillation parameters, within
the Planar, Circular Restricted Three Body Prob-
lem - PCR3BP).

Chen and Li[43] replaced the common
uniform-ring models for Kuiper belt objects’ grav-
itational influence, with the three-arc model in-
troduced by them. They showed the deviations
between the two approaches considering the Sun-
Neptune distance and other orbital parameters
and found their method more beneficial, and also
for other MMRs.

Guidos et al.[44] provided a novel code (Dis-
crete Element Cosmic COllision - DECCO) for
self-gravitating granular materials’ discrete ele-
ment simulation. They conducted validation runs,
rotational effects, and particle size distribution on
the outcomes. They stated that they will also
add Van der Walls forces when small particles are
added to this code.

Thong and Melatos[45] made an exotic
Newtonian-restricted three-body problem study
with one positive mass, one negative mass, and a
positive or negative tertiary mass, presented La-
grange points and estimated their stability.
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Last week in Chemistry

Author: Yasin Güray Hatipoğlu

The preprints summarized here were pub-
lished between October 29, November 4, 2024.
They are more in nature of spectroscopy alone,
and hence several studies regarding biochemistry,
chromatography, and several other disciplines
might be missed here.

Spectroscopic Techniques

Misiewicz et al.[46] monitored and studied the
capacity fade in Prussian White-based sodium
ion fuel cells using online electrochemical mass
spectrometry, operando Fourier Transform In-
frared Spectroscopy (FTIR), and Mössbauer spec-
troscopy (MöS). They delineated degradation
paths and matched them with the emanating
products.

Sapkal et al.[47] utilized the near-infrared
emissive probe for fluorescence turn-on-based
dead cell sorting, understanding apoptosis and
ferroptosis pathways, and also differentiating live
and dead animals.

Jong et al.[48] combined the thermogravi-
metric analysis with nuclear magnetic resonance
(TGA with NMR) to study the metal-organic
framework stoichiometry and applied it to MAF-6
and MOF-5 cases successfully, while for ZIF-8, it
required further investigation.

Chromatographic Techniques

Serizawa et al.[49] studied the suitability of ap-
plying size exclusion chromatography-mass spec-
trometry (SEC-MS) to the PLGA biodegradable
polymers without degrading the polymer through
the analysis process itself, and reported that
ionization-phase alkali metal salt influences the
polymer stability, especially CsI salt.

Cerrato et al.[50] studied the persistent and
mobile organic compounds (PMOCs) in water
with the Unified Chromatography-Hydrophilic In-
teraction Liquid Chromatography (UC-HILIC)
coupled with high-resolution mass spectrometry
on 18 representative PMOCs and found the new
method successful.

Mass Spectroscopy

Rangel-Angarita et al.[51] reported regarding the
Peptide-N-Glycosidase F (PNGaseF) N-glycan re-
lease in gas-phase and their random adduct to
other unmodified peptides and resultant false
identifications. They employed nanoflow Liquid

Chromatography-Mass Spectrometry/Mass Spec-
trometry (LC-MS/MS).

Trinklein et al.[52] utilized the Matrix-assisted
laser desorption/ionization with laser-induced
postionization (MALDI-2) mass spectrometry
imaging with the trapped ion mobility spectrom-
etry spatial lipidomics on better understanding of
amyloid beta plaques in a mouse Alzheimer’s dis-
ease and reported interesting spatial heterogene-
ity in lipids.

Dynamic Light Scattering

Ashfaq et al.[53] probed nanophase formation in
ternary mixtures of water, cosolvents, and oils
with dynamic light scattering to uncover the role
of intermolecular interactions. They reported
that aromatic groups stabilized nanophases but
intermolecular interactions solely with the van der
Walls did not.
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Last week in Remote Sensing

Author: Yasin Güray Hatipoğlu

The preprints summarized here were pub-
lished between October 29, November 4, 2024.
These are generally based on the preprints
retrieved when “remote sensing” words are given
between quotation marks within arXiv’s cs.CV
and similar cross-fields.

Segmentation

Gong et al.[54] constructed the CrossEarth, do-
main generalization for remote sensing with a vi-
sion foundation model, using aerial and satellite-
based remote sensing data for multiple different
tasks. This generalizability was enhanced with
the Earth-Style Injection and Multi-Task Train-
ing pipelines.

Bansal et al.[55] worked with drone images
for weed segmentation, considered more than 600
neural network architectures from the segmenta-
tion models library in Python, and indicated a
considerable saving in herbicide application using
such techniques.

Xu et al.[56] constructed the padding-based
rotation equivariant convolution mode (PreCM)
and also provided a rotation difference metric for
evaluation. They were successful in providing a
more powerful method to assist in learning differ-
ent imaging angles.

Modelling-Forecast

Silva et al.[57] examined the vision-language pre-
training case for remote sensing scene classifica-
tion in multilingual inputs to generate texts ac-
cording to the provided images, with their method
named RS-M-CLIP3, and found it to be success-
ful in 12 different datasets, and also provided the
results for 10 different languages in text retrieval
cases.

Thomas et al.[58] used different pre-processing
techniques (value thresholding, built masking,
and quality filtering/imputation) on the VIIRS
nighttime light data to estimate damages inflicted
by hurricanes.

Eddin and Gall[59] aimed to predict the
drivers of spatio-temporal extreme events from
climate data. Their method consists of a fea-
ture embedding step from climate variables using
transformers and attention modules, a lockup-free
quantization to assign them as potential drivers,

3The algorithm is here.

and a 3D convolutional neural network module4,
and they found this approach successful.

Zhang et al.[60] worked on a balanced effi-
ciency and accuracy in point cloud registration
in two steps as coarse and fine registry and found
this method better performing in 3DMatch and
ETH datasets compared to other algorithms.

Wu et al.[61] presented E2DiffSR5 to cre-
ate super-resolution images from low-resolution
present ones by adding high-frequency details.
It is based on the latent diffusion model, and
includes two stages with one focusing on high-
frequency, and the other on overall details.

Zhou et al.[62] provided a benchmark for satel-
lite image cloud removal algorithms and a compre-
hensive related dataset - AllClear, 23742 region of
interests and around four million images.

Object Detection

Xie et al.[63] presented the LBA-MCNet6 for
salient object detection from optical remote sens-
ing images, which uses both edge clue (local) and
global clue to detect objects.

Chen et al.[64] used a YOLOv8-based Restar
the Sky Network - RSNet to detect targets from
the synthetic aperture radar images.

Change Detection

Lin et al.[65] used the RS-MoE with the image
encoder, vision language model encoder, and a
mixture of experts block for RS image captioning,
tried it on several datasets and found it successful.
Other researchers followed a different approach.
Liu et al.[66] used a video encoder for remote sens-
ing change detection captioning, and developed
masks to only capture interesting changes.7

Li et al.[67] presented the VisTA method,
utilized the QAG-360K dataset, and introduced
a novel task type Change Detection Question
Answering and Grounding (CDQAG)8. In other
words, the algorithm takes images as inputs and
looking at them, answers change detection-related
textual questions with texts.

4The code can be found here.
5The repository for the code is here.
6The code can be found here.
7The code is here.
8The method and dataset are here.
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Last week in Environmental
Chemistry

Author: Yasin Güray Hatipoğlu

The preprints summarized here were pub-
lished between October 29, November 4, 2024
in chemRxiv’s Earth, Space, and Environmental
chemistry preprints are being surveyed, and
unfortunately, not many preprints are published
under environmental topics in this field.

Nair et al.[68] studied the toxicity of alkyl-OH-
6PPD-Q isomers by synthesizing them and mon-
itoring its metabolism and reported the cases for
different isomers and different parts of the trouts.
In another similar research study from them, Li
et al.[69] checked the enantioselectivity of 6PPD-
Quinone in salmonids.

Diment et al.[70] measured the impact of
changing experimental conditions while evaluat-
ing the lignin antioxidant activity and re-
ported both medium, sample, and lignin-specific
conditions affected the results.

Trinh et al.[71] examined the ways to enhance
ultrasound degradation - sonolysis in wastewa-
ter treatment by utilizing microfluidic reactor
and microbubble technology, reported a very high
H2O2 generation and 35% degradation efficiency
of methyl orange in less than 3 seconds.

Lu et al.[72] studied the oceanic dissolved
organic matter chemical structure and reported
that approx. 10% of it by weight was formed
by bonded water molecules. They also stated
that removing the water by heating increased the
bioavailability, hence, water molecules’ stabilizing
impact on DOM in the ocean was observed.

Dalmjin et al.[73] sampled neighborhood air
and water around a fluoropolymer production
plant to check the target and suspect per- and
poly-fluoroalkyl substances (PFAS) and measured
them using UHPLC-HRMS. They stated that the
site still emits the legacy PFAS to the surrounding
environment.

An interesting study by Choudhary et al.[74]
stressed the importance of measuring not freshly-
emitted, but atmospherically-aged polluted air in
exposure studies, as humans don’t generally in-
hale fresh emissions. They constructed a fast ox-
idation box around one cubic meter and focused
on diesel exhaust’s atmospheric aging.
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Last week in Data Decomposi-
tion/Transformation

Author: Yasin Güray Hatipoğlu

The preprints summarized here were pub-
lished between October 29, November 4, 2024.
This is generally from arXiv’s stat.ML or
stat.ME cross-list. The section focuses on
preprints heavily worked with or developed data
decomposition/transformation techniques, such
as principal component analysis (PCA) or Fourier
Transformation.

Data Imputation

Jiang et al.[75] employed a CANDE-
COMP/PARAFAC (CP) way with a flexible
Bayesian framework9 to impute missing values
without ignoring uncertainties, with the method
named the Bayesian Multiple Imputation for Ten-
sor Arrays (BAMITA). In other words, a missing
entry was imputed by multiple values (rather
than a single value in existing approaches) with
an efficient Monte Carlo Markov Chain sampling.

Distance

Auricchio et al.[76] worked on the distance be-
tween two multivariate datasets, which contained
scale-invariance and uniform redistribution char-
acteristics using Fourier transformation, multi-
variate expressions of Gini and Pietra indices, and
Mahalanobis distance.

Modelling

Shahverdikondori et al.[77] utilized a singular
value decomposition-based technique with the
Gram-Schmidt algorithm for causal discovery
search as QWO10 (Q (arbitrary orthogonal ma-
trix) W (whitening matrix) O (Orthogonality)),
and experimented it on low, high dimensional
data and on non-Gaussian noise cases, and Ora-
cle Inverse Covariance Experiments, and reported
that their method is much faster than the state-of-
the-art Bayesian Information Criterion methods.

Wallin et al.[78] modified the current two-
parameter logistic Item Response Theory model
so as to account for time-pressure effect in educa-
tional assessments, focusing on change-point de-
tection. The presented generalizations included
latent trait-dependent change points, person and
item level covariates, and many other details to

9Their R code is here.
10The code ishere.

make it a more robust assessment. They hinted
at the importance of the test-taking behavior
changes during the test as well.

He et al.[79] worked on a novel factor analysis-
based interference that did not ignore interference
effects (but still only required them broadly, hence
practically realistic), provided the basis, and ap-
plied it to the Middle East conflicts data includ-
ing the US embassy relocation from Tel Aviv to
Jerusalem.

Hasan and Ahmad[80] considered the lack of
experiments and orthogonal block designs in the
order-of-addition (OofA) cases and presented the
optimal mixture designs, then, worked with the
yarn forming data, vinyl production data, and mi-
graine relief tablet formulation.

Bayisa et al.[81] studied the interactions
among the black bears in southern Alabama, USA
with the following home range estimation meth-
ods; minimum convex polygon, kernel density es-
timator, and autocorrelated kernel density esti-
mator, then, inhomogeneous multitype or cross-
type summary statistics, and envelope testing
with GPS collar data on them and found no ten-
dency towards aggregation or segregation.
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