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Figure 33. Word cloud of investigations with the most scientific impact based on citation counts. Larger labels 
represent more citations. Label colors represent station research disciplines.
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Biology and Biotechnology

Advanced Plant EXperiment-07 (APEX-07) — Barcenilla 
BB, Meyers AD, Castillo-Gonzalez C, Young P, Min J, et al. 
Arabidopsis telomerase takes off by uncoupling enzyme 
activity from telomere length maintenance in space. 
Nature Communications. 2023 November 29; 14(1): 7854. 
DOI: 10.1038/s41467-023-41510-4. 

Assessment of myostatin inhibition to prevent skeletal 
muscle atrophy and weakness in mice exposed to long-
duration spaceflight, Muscle Atrophy of Muscle Sparing 
in Transgenic Mice, Effects of the Space Environment on 
the Blood and Lymphatic Vessels of the Head and Neck, 
the Knee and Hip Joints, and the Eyes, Rodent Research-6, 
Rodent Research Hardware and Operations Validation 
(Rodent Research-3-Eli Lilly, Rodent Research-1 (CASIS), 
Rodent Research-9 (RR-9), RR-6, Rodent Research-1) — 
Ilangovan H, Kothiyal P, Hoadley KA, Elgart R, Eley GD, et 
al. Harmonizing heterogeneous transcriptomics datasets 
for machine learning-based analysis to identify spaceflown 
murine liver-specific changes. npj Microgravity. 2024 June 
11; 10(1): 1-11. DOI: 10.1038/s41526-024-00379-3. 

Autonomous Biological System (ABS) — MacCallum T, 
Anderson G, Poynter J, Ishikawa Y, Kobayashi K, et al. The 
ABS (Autonomous Biological System): Spaceflight results 
from a bioregenerative closed life support system. SAE 
Technical Paper. 2000 July 10; 2000-01-2340: 14. DOI: 
10.4271/2000-01-2340. *

Biological Research in Canisters-23 (BRIC-23) — 
Hauserman MR, Ferraro ME, Carroll R, Rice K. Altered 
quorum sensing and physiology of Staphylococcus aureus 
during spaceflight detected by multi-omics data analysis. 
npj Microgravity. 2024 January 8; 10(1): 1-12. DOI: 
10.1038/s41526-023-00343-7. 

Biomolecule Extraction and Sequencing Technology 
(BEST) — Castro CL, Schwengers O, Stahl-Rommel SE, 
Nguyen HN, Dunbar B, et al. Bacterial genome sequences 
of uncharacterized Chitinophaga species isolated from 
the International Space Station. Microbiology Resource 
Announcements. 2024 April 23; 13(6): e0007524. DOI: 
10.1128/mra.00075-24.

BRIC-LED Tech Demo (BRIC-LED-001) — Olanrewaju 
GO, Haveman NJ, Naldrett MJ, Paul AL, Ferl RJ, et al. 
Integrative transcriptomics and proteomics profiling 
of Arabidopsis thaliana elucidates novel mechanisms 
underlying spaceflight adaptation. Frontiers in Plant 
Science. 2023 November 27; 14: 1260429. DOI: 10.3389/
fpls.2023.1260429. 

Cellular Mechanotransduction by Osteoblasts in 
Microgravity (Cellular Mechanotransduction by 
Osteoblasts) — Wubshet N, Cai G, Chen SJ, Sullivan M, 
Reeves M, et al. Cellular mechanotransduction of human 
osteoblasts in microgravity. npj Microgravity. 2024 March 
21; 10(1): 35. DOI: 10.1038/s41526-024-00386-4. 

Characterization of Biofilm Formation, Growth, and Gene 
Expression on Different Materials and Environmental 
Conditions in Microgravity (Space Biofilms) — Flores P, 
Luo J, Mueller DW, Muecklich F, Zea L. Space biofilms - An 
overview of the morphology of Pseudomonas aeruginosa 
biofilms grown on silicone and cellulose membranes on 
board the International Space Station. Biofilm. 2024 June; 
7: 100182. DOI: 10.1016/j.bioflm.2024.100182. 

Characterization of Biofilm Formation, Growth, and Gene 
Expression on Different Materials and Environmental 
Conditions in Microgravity (Space Biofilms) — Herrera-
Jordan K, Pennington P, Zea L. Reduced Pseudomonas 
aeruginosa cell size observed on planktonic cultures 
grown in the International Space Station. Microorganisms. 
2024 February 16; 12(2): 393. DOI: 10.3390/
microorganisms12020393. 

CYTOSKELETON — Garbacki N, Willems J, Neutelings 
T, Lambert C, Deroanne C, et al. Microgravity triggers 
ferroptosis and accelerates senescence in the MG-63 
cell model of osteoblastic cells. npj Microgravity. 2023 
December 16; 9(1): 1-16. 
DOI: 10.1038/s41526-023-00339-3. 

Determining Muscle Strength in Space-flown 
Caenorhabditis elegans (Micro-16) — Soni P, Edwards H, 
Anupom T, Rahman M, Lesanpezeshki L, et al. Spaceflight 
induces strength decline in Caenorhabditis elegans. 
Cells. 2023 October 17; 12(20): 2470. DOI: 10.3390/
cells12202470. 

https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=8299
https://www.nature.com/articles/s41467-023-41510-4
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=1531
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=1598
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=7421
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=7423
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=1052
https://www.nature.com/articles/s41526-024-00379-3
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=372
https://saemobilus.sae.org/papers/abs-autonomous-biological-system-spaceflight-results-a-bioregenerative-closed-life-support-system-2000-01-2340
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=1532
https://www.nature.com/articles/s41526-023-00343-7
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=7687
https://journals.asm.org/doi/10.1128/mra.00075-24
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=7461
https://www.frontiersin.org/journals/plant-science/articles/10.3389/fpls.2023.1260429/full
https://www.frontiersin.org/journals/plant-science/articles/10.3389/fpls.2023.1260429/full
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=8378
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=8378
https://www.nature.com/articles/s41526-024-00386-4
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=7955
https://www.sciencedirect.com/science/article/pii/S2590207524000078?via%3Dihub
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=7955
https://www.mdpi.com/2076-2607/12/2/393
https://www.mdpi.com/2076-2607/12/2/393
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=1702
https://www.nature.com/articles/s41526-023-00339-3
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=7654
https://www.mdpi.com/2073-4409/12/20/2470
https://www.mdpi.com/2073-4409/12/20/2470
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Effects of Microgravity on the Structure and Function of 
Proximal and Distal Tubule MPS (Kidney Cells, Kidney 
Cells-02) — Jones-Isaac KA, Lidberg KA, Yeung CK, Yang J, 
Bain J, et al. Development of a kidney microphysiological 
system hardware platform for microgravity studies. npj 
Microgravity. 2024 May 11; 10(1): 1-9. DOI: 10.1038/
s41526-024-00398-0. 

Effects of Microgravity on the Structure and Function of 
Proximal and Distal Tubule MPS (Kidney Cells) — Lidberg 
KA, Jones-Isaac KA, Yang J, Bain J, Wang L, et al. Modeling 
cellular responses to serum and vitamin D in microgravity 
using a human kidney microphysiological system. npj 
Microgravity. 2024 July 9; 10(1): 75. DOI: 10.1038/s41526-
024-00415-2. 

Effects of Spaceflight on endothelial function:  molecular 
and cellular characterization of interactions between 
genome transcription, DNA damage and induction of cell 
senescence (Endothelial Cells) — Balsamo M, Barravecchia 
I, Mariotti S, Merenda A, De Cesari C, et al. Molecular 
and cellular characterization of space flight effects on 
microvascular endothelial cell function – Preparatory Work 
for the SFEF Project. Microgravity Science and Technology. 
2014 November 16; 26: 351-363. DOI: 10.1007/s12217-
014-9399-4. *

Epigenetic change in Arabidopsis thaliana in response 
to spaceflight - differential cytosine DNA methylation of 
plants on the ISS (APEX-04) — Zhou M, Riva A, Gauthier 
ML, Kladde MP, Ferl RJ, et al. Single-molecule long-read 
methylation profiling reveals regional DNA methylation 
regulated by Elongator complex subunit 2 in Arabidopsis 
roots experiencing spaceflight. Biology Direct. 2024 April 
30; 19(1): 33. DOI: 10.1186/s13062-024-00476-z. 

European Modular Cultivation System (EMCS) — 
Brinckmann E. ESA hardware for plant research on the 
International Space Station. Advances in Space Research. 
2005 January; 36(7): 1162-1166. DOI: 10.1016/j.
asr.2005.02.019. *

Experiment Cube #15 Mission 2 — Ecker Cohen O, 
Neuman S, Natan Y, Levy A, Blum YD, et al. Amorphous 
calcium carbonate enhances osteogenic differentiation 
and myotube formation of human bone marrow derived 
mesenchymal stem cells and primary skeletal muscle 
cells under microgravity conditions. Life Sciences in 
Space Research. 2024 May; 41: 146-157. DOI: 10.1016/j.
lssr.2024.02.007. 

GeneLAB — Zhang Y, Du X, Zhao L, Sun Y. Construction 
of dose prediction model and identification of sensitive 
genes for space radiation based on single-sample 
networks under spaceflight conditions. International 
Journal of Radiation Biology. 2024 March 12; 1-14. DOI: 
10.1080/09553002.2024.2327393.

GeneLAB, Assessment of myostatin inhibition to prevent 
skeletal muscle atrophy and weakness in mice exposed 
to long-duration spaceflight (Rodent Research-3-Eli Lilly)  
— Masarapu Y, Cekanaviciute E, Andrusivova Z, Westholm 
JO, Bjorklund A, et al. Spatially resolved multiomics on the 
neuronal effects induced by spaceflight in mice. Nature 
Communications. 2024 June 11; 15(1): 4778. DOI: 10.1038/
s41467-024-48916-8. 

GeneLAB, Muscle Atrophy of Muscle Sparing in Transgenic 
Mice, Systemic Therapy of NELL-1 for Osteoporosis, 
Multi-Omics Analysis of Human Microbial-Metabolic 
Cross-talk in the Space Ecosystem, Effects of Spaceflight 
on Gastrointestinal Microbiota in Mice: Mechanisms and 
Impact on Multi-System Physiology (Rodent Research-1 
(CASIS), Rodent Research-5 (RR-5), Multi-Omics-Mouse 
(MHU-2), Rodent Research-7 (RR-7)) — Mathyk BA, 
Tabetah M, Karim R, Zaksas V, Kim J, et al. Spaceflight 
induces changes in gene expression profiles linked to 
insulin and estrogen. Communications Biology. 2024 June 
11; 7(1): 692. DOI: 10.1038/s42003-023-05213-2. 

https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=7819
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=8439
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=8439
https://www.nature.com/articles/s41526-024-00398-0
https://www.nature.com/articles/s41526-024-00398-0
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=
https://www.nature.com/articles/s41526-024-00415-2
https://www.nature.com/articles/s41526-024-00415-2
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=1632
https://link.springer.com/article/10.1007/s12217-014-9399-4
https://link.springer.com/article/10.1007/s12217-014-9399-4
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=1544
https://biologydirect.biomedcentral.com/articles/10.1186/s13062-024-00476-z
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=336
https://www.sciencedirect.com/science/article/pii/S0273117705001857?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0273117705001857?via%3Dihub
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=8698
https://www.sciencedirect.com/science/article/pii/S2214552424000269?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2214552424000269?via%3Dihub
https://www.tandfonline.com/doi/full/10.1080/09553002.2024.2327393
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=1531
https://www.nature.com/articles/s41467-024-48916-8
https://www.nature.com/articles/s41467-024-48916-8
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=1598
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=1598
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=2017
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=2051
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=2051
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=7425
https://www.nature.com/articles/s42003-023-05213-2
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GeneLAB, RNA Interference and Protein Phosphorylation 
in Space Environment Using the Nematode 
Caenorhabditis elegans (CERISE)— He X, Zhao L, Huang 
B, Zhang G, Lu Y, et al. Integrated analysis of miRNAome 
and transcriptome reveals that microgravity induces the 
alterations of critical functional gene modules via the 
regulation of miRNAs in short-term space-flown C. elegans. 
Life Sciences in Space Research. 2024 August; 42: 117-132. 
DOI: 10.1016/j.lssr.2024.07.001. 

GeneLAB, Rodent Research-6, The Role of CDKN1a/
p21 Pathway in Microgravity-Induced Bone Tissue 
Regenerative Arrest - A Spaceflight Study of Transgenic 
CDKN1a/p21-Null Mice in Microgravity, Genome and 
Epigenome Analysis of Circulating Nucleic Acid-based 
Liquid Biopsy (RR-6, RR-10, Cell-Free Epigenome) 
— Akinsuyi OS, Xhumari J, Ojeda A, Roesch LF. Gut 
permeability among Astronauts during space missions. Life 
Sciences in Space Research. 2024 May; 41: 171-180. DOI: 
10.1016/j.lssr.2024.03.003. 

Generation of Cardiomyocytes from Human Induced 
Pluripotent Stem Cell-derived Cardiac Progenitors 
Expanded in Microgravity (MVP Cell-03) — Hwang 
H, Rampoldi A, Forghani P, Li D, Fite J, et al. Space 
microgravity increases expression of genes associated 
with proliferation and differentiation in human cardiac 
spheres. npj Microgravity. 2023 December 9; 9(1): 88. DOI: 
10.1038/s41526-023-00336-6. 

Human iPSC-based 3D Microphysiological System 
for Modeling Cardiac Dysfunction in Microgravity 
(Engineered Heart Tissues) — Mair DB, Tsui JH, Higashi T, 
Koenig PM, Dong Z, et al. Spaceflight-induced contractile 
and mitochondrial dysfunction in an automated heart-on-
a-chip platform. Proceedings of the National Academy of 
Sciences of the United States of America. 2024 October; 
121(40): e2404644121. DOI: 10.1073/pnas.2404644121.
 
International Space Station Internal Environments (ISS 
Internal Environments) — Laranja SR, Fejer BG, Ridenti 
MA, Amorim J, Swenson CM. Ion density climatology 
based on FPMU measurements on board the International 
Space Station. Journal of Geophysical Research: Space 
Physics. 2023 December 20; 128(12): e2023JA031980. DOI: 
10.1029/2023JA031980. 

International Space Station-Microbial Observatory of 
Pathogenic Viruses, Bacteria, and Fungi (ISS-MOP) Project 
(Microbial Tracking-2) — Simpson AC, Sengupta P, Zhang 
F, Hameed A, Parker CW, et al. Phylogenomics, phenotypic, 
and functional traits of five novel (Earth-derived) bacterial 
species isolated from the International Space Station and 
their prevalence in metagenomes. Scientific Reports. 2023 
November 6; 13(1): 19207. DOI: 10.1038/s41598-023-
44172-w. 

International Space Station Summary of Research 
Performed (ISS Summary of Research) — Chua CY, Jimenez 
M, Mozneb M, Traverso G, Lugo R, et al. Advanced material 
technologies for space and terrestrial medicine. Nature 
Reviews Materials. 2024 June 3; 1-14. DOI: 10.1038/
s41578-024-00691-0. 

Investigation of the Osteoclastic and Osteoblastic 
Responses to Microgravity Using Goldfish Scales (Fish 
Scales) — Hattori A, Suzuki N. Receptor-mediated and 
receptor-independent actions of melatonin in vertebrates. 
Zoological Science. 2024 January 12; 41(1): 105-116. 
DOI: 10.2108/zs230057. 

Japan Aerospace Exploration Agency Protein 
Crystallization Growth (JAXA PCG) — Dubova KM, 
Dubovskii PV, Utkin YN, Samygina VR. Effect of microgravity 
on the crystallization of cardiotoxin from the venom of 
spectacled cobra Naja naja. Crystallography Reports. 2023 
December; 68(6): 900-904. 
DOI: 10.1134/S1063774523601144. 

JAXA Mouse Habitat Unit Technical Verification, JAXA 
Mouse Habitat Unit-5  (Mouse Habitat Unit-4 (Mouse 
Habitat Verification), Mouse Habitat Unit - 5) — Ouchi 
T, Kono K, Satou R, Kurashima R, Kimura M, et al. 
Upregulation of Amy1 in the salivary glands of mice 
exposed to a lunar gravity environment using the multiple 
artificial gravity research system. Frontiers in Physiology. 
2024 June 25; 15: 14pp. 
DOI: 10.3389/fphys.2024.1417719.

https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=148
https://www.sciencedirect.com/science/article/abs/pii/S2214552424000671?via%3Dihub
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=7423
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=7734
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=7555
https://www.sciencedirect.com/science/article/pii/S2214552424000300
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=7725
https://www.nature.com/articles/s41526-023-00336-6
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=8217
https://www.pnas.org/doi/10.1073/pnas.2404644121
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=1018
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=1018
https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2023JA031980
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=1663
https://www.nature.com/articles/s41598-023-44172-w
https://www.nature.com/articles/s41598-023-44172-w
https://www.nature.com/articles/s41578-024-00691-0
https://www.nature.com/articles/s41578-024-00691-0
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=766
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=766
https://bioone.org/journals/zoological-science/volume-41/issue-1/zs230057/Receptor-Mediated-and-Receptor-Independent-Actions-of-Melatonin-in-Vertebrates/10.2108/zs230057.full
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=151
https://link.springer.com/article/10.1134/S1063774523601144
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=8066
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=8066
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=
https://www.frontiersin.org/journals/physiology/articles/10.3389/fphys.2024.1417719/full
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KAR 01 - KAR 14  — Lee J, Kim Y, Yi SY, Kim KS, Kang SW, et 
al. An overview of Korean astronaut’s space experiments. 
Acta Astronautica. 2010 October; 67(7-8): 934-941. DOI: 
10.1016/j.actaastro.2010.06.006. *

Mammalian Early Embryogenesis Under Microgravity 
State in Space (Space Embryo) — Wakayama S, Shimazu 
T, Yamamori T, Osada I, Umehara M, et al. Effect of 
microgravity on mammalian embryo development 
evaluated at the International Space Station. iScience. 
2023 November 17; 26(11): 108177. DOI: 10.1016/j.
isci.2023.108177. 

Mammalian Early Embryogenesis Under Microgravity 
State in Space (Space Embryo) — Wakayama T, Wakayama 
S, Suzuki T, Yamazaki C. Frozen egg cultivation apparatus, 
and method for cultivating frozen eggs. United States 
Patent and Trademark Office. US20230287339A1. 2023 
September 14. *

Mechanisms of Gravity Resistance in Plants From Signal 
Transformation and Transduction to Response (Resist 
Tubule) — Hoson T, Soga K, Wakabayashi K, Hedrich R, 
Suzuki M, et al. Suppression of bolting in the Arabidopsis 
hmg1 mutant under microgravity conditions in space – 
Possible involvement of lipid rafts. Biological Sciences in 
Space. 2024; 38: 18-26. DOI: 10.2187/bss.38.18. 

Microbial Tracking Payload Series (Microbial 
Observatory-1) — Irby I, Broddrick J. Microbial adaptation 
to spaceflight is correlated with bacteriophage-encoded 
functions. Nature Communications. 2024 May 15; 15(1): 
3474. DOI: 10.1038/s41467-023-42104-w. 

Microbial Tracking Payload Series (Microbial 
Observatory-1) — Miliotis G, McDonagh F, Singh NK, 
O'Connor L, Tuohy A, et al. Genomic analysis reveals the 
presence of emerging pathogenic Klebsiella lineages 
aboard the International Space Station. Microbiology 
Spectrum. 2023 December 12; 11(6): e0189723. DOI: 
10.1128/spectrum.01897-23. 

Microbial Tracking Payload Series (Microbial 
Observatory-1) — Sengupta P, Muthamilselvi Sivabalan 
SK, Singh NK, Raman K, Venkateswaran KJ. Genomic, 
functional, and metabolic enhancements in multidrug-
resistant Enterobacter bugandensis facilitating its 
persistence and succession in the International Space 
Station. Microbiome. 2024 March 23; 12(1): 62. DOI: 
10.1186/s40168-024-01777-1. 

Microbial Tracking Payload Series (Microbial 
Observatory-1) — Thorn V, Xu J. Mitogenome Variations 
in a Global Population of Aspergillus fumigatus. Journal of 
Fungi. 2023 October; 9(10): 995. DOI: 10.3390/jof9100995. 
Microgravity Expanded Stem Cells — Ghani F, Zubair AC. 
Discoveries from human stem cell research in space that 
are relevant to advancing cellular therapies on Earth. npj 
Microgravity. 2024 August 21; 10(1): 1-9. DOI: 10.1038/
s41526-024-00425-0. 

NanoRacks-Heart Effect Analysis Research Team 
conducting Fly Investigations and Experiments in 
Spaceflight (NanoRacks-Heart Flies, GeneLAB) — Samson 
F, Bhat A, Sayyah Z, Reinsch SS, Blaber EA. Diacylglycerol 
kinase is downregulated in the Drosophila seizure mutant 
during spaceflight. Gravitational and Space Research. 2024 
January 01; 12(1): 41-45. 

Pick-and-eat Salad-crop Productivity, Nutritional 
Value, and Acceptability to Supplement the ISS 
Food System (Veg-04A, Veg-04B) — Bunchek JM, 
Hummerick ME, Spencer LE, Romeyn MW, Young MH, 
et al. Pick-and-eat space crop production flight testing 
on the International Space Station. Journal of Plant 
Interactions. 2024 January 18; 19(1): 2292220. DOI: 
10.1080/17429145.2023.2292220. 

Rodent Research-6 (RR-6) — Gonzalez E, Lee MD, Tierney 
BT, Lipieta N, Flores P, et al. Spaceflight alters host-gut 
microbiota interactions. npj Biofilms and Microbiomes. 
2024 August 29; 10(1): 1-19. 
DOI: 10.1038/s41522-024-00545-1. 
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https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=940
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=940
https://www.jstage.jst.go.jp/article/bss/38/0/38_18/_pdf
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=1569
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=1569
https://www.nature.com/articles/s41467-023-42104-w
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=1569
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=1569
https://journals.asm.org/doi/10.1128/spectrum.01897-23
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=1569
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=1569
https://microbiomejournal.biomedcentral.com/articles/10.1186/s40168-024-01777-1
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Rodent Research Hardware and Operations Validation, 
Commercial Biomedical Testing Module-3: Assessment 
of sclerostin antibody as a novel bone forming agent for 
prevention of spaceflight-induced skeletal fragility in 
mice, Commercial Biomedical Testing Module-3: STS-135 
space flight's affects on vascular atrophy in the hind limbs 
of mice (Rodent Research-1, CBTM-3-Sclerostin Antibody, 
CBTM-3-Vascular Atrophy, GeneLAB, and others) — Zhang 
Y, Zhao L, Sun Y. Using single-sample networks to identify 
the contrasting patterns of gene interactions and reveal 
the radiation dose-dependent effects in multiple tissues of 
spaceflight mice. npj Microgravity. 2024 April 4; 10(1): 45. 
DOI: 10.1038/s41526-024-00383-7.  

Rodent Research Hardware and Operations Validation, 
Effects of the Space Environment on the Blood and 
Lymphatic Vessels of the Head and Neck, the Knee and 
Hip Joints, and the Eyes (Rodent Research-1, Rodent 
Research-9 (RR-9)) — Li K, Desai R, Scott RT, Steele JR, 
Machado M, et al. Explainable machine learning identifies 
multi-omics signatures of muscle response to spaceflight in 
mice. npj Microgravity. 2023 December 12; 9(1): 90. DOI: 
10.1038/s41526-023-00337-5. 

Spaceflight Effects on Vascular Endothelial and Smooth 
Muscle Cell Processes (STaARS BioScience-3) — Scotti 
MM, Wilson BK, Bubenik JL, Yu F, Swanson MS, et al. 
Spaceflight effects on human vascular smooth muscle cell 
phenotype and function. npj Microgravity. 2024 March 28; 
10(1): 41. DOI: 10.1038/s41526-024-00380-w. 

Spaceflight Environment Induces Remodeling of Vascular 
Network and Glia-Vascular Communication in Mouse 
Retina (Rodent Research-18 (RR-18)) — Braun JL, Fajardo 
VA. Spaceflight increases sarcoplasmic reticulum Ca2+ leak 
and this cannot be counteracted with BuOE treatment. 
npj Microgravity. 2024 July 19; 10(1): 1-7. DOI: 10.1038/
s41526-024-00419-y.

STaARS BioScience-4 — Biancotti JC, Espinosa-Jeffrey 
A. Metabolomic profiling of the secretome from human 
neural stem cells flown into space. Bioengineering. 2024 
January; 11(1): 11. DOI: 10.3390/bioengineering11010011.
 

Study on the Effect of Space Environment to Embryonic 
Stem Cells to Their Development (Stem Cells) — 
Yoshida K, Hada M, Hayashi M, Kizu A, Kitada K, et al. 
Transcriptome analysis by RNA sequencing of mouse 
embryonic stem cells stocked on International Space 
Station for 1584 days in frozen state after culture on the 
ground. International Journal of Molecular Sciences. 2024 
January; 25(6): 3283. DOI: 10.3390/ijms25063283. 

Studying the Features of the Growth and Development of 
Plants, and Technology for their Culturing in Spaceflight 
on the ISS RS (Rastenia-Pshenitsa (Plants-Wheat))— 
Aniskina TS, Sudarikov KA, Levinskikh MA, Gulevich AA, 
Baranova EN. Bread wheat in space flight: Is there a 
difference in kernel quality?. Plants. 2024 January; 13(1): 
73. DOI: 10.3390/plants13010073. 

Tissue Engineered Muscle as a Novel Platform to 
Study Sarcopenia (Cardinal Muscle) — Kim S, Ayan B, 
Shayan M, Rando TA, Huang NF. Skeletal muscle-on-
a-chip in microgravity as a platform for regeneration 
modeling and drug screening. Stem Cell Reports. 2024 
July 6; 19(8): S2213-6711(24)00190-5. DOI: 10.1016/j.
stemcr.2024.06.010. 

Transcriptional and Post Transcriptional Regulation 
of Seedling Development in Microgravity (Plant RNA 
Regulation, Plant Signaling) — Land ES, Sheppard J, 
Doherty CJ, Perera IY. Conserved plant transcriptional 
responses to microgravity from two consecutive 
spaceflight experiments. Frontiers in Plant Science. 2024 
January 8; 14: 20pp. DOI: 10.3389/fpls.2023.1308713. 

Transcriptome analysis and germ-cell development 
analysis of mice in the space (Mouse Habitat Unit 
-1 (MHU-1/ Mouse Epigenetics)) — Yoshikawa M, 
Ishikawa C, Li H, Kudo T, Shiba D, et al. Comparing effects 
of microgravity and amyotrophic lateral sclerosis in 
the mouse ventral lumbar spinal cord. Molecular and 
Cellular Neuroscience. 2022 July; 103745. DOI: 10.1016/j.
mcn.2022.103745. *
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Whole Genome Fitness of Bacteria Under Microgravity 
(Bacterial Genome Fitness) — Sharma G, Zee PC, Zea L, 
Curtis PD. Whole genome-scale assessment of gene fitness 
of Novosphingobium aromaticavorans during spaceflight. 
BMC Genomics. 2023 December 16; 24(1): 782. DOI: 
10.1186/s12864-023-09799-z. 

Earth and Space Science

Alpha Magnetic Spectrometer - 02 (AMS-02) — Aguilar-
Benitez M, Alpat B, Ambrosi G, Anderson H, Arruda 
MF, et al. Properties of cosmic deuterons measured 
by the Alpha Magnetic Spectrometer. Physical Review 
Letters. 2024 June 28; 132(26): 261001. DOI: 10.1103/
PhysRevLett.132.261001. 

Alpha Magnetic Spectrometer - 02 (AMS-02) — Aguilar-
Benitez M, Ambrosi G, Anderson H, Arruda MF, Attig 
N, et al. Temporal structures in positron spectra and 
charge-sign effects in galactic cosmic rays. Physical Review 
Letters. 2023 October 13; 131(15): 151002. DOI: 10.1103/
PhysRevLett.131.151002. 

Alpha Magnetic Spectrometer - 02 (AMS-02) —Aguilar-
Benitez M, Cavasonza LA, Alpat B, Ambrosi G, AMS-02 
Collaboration, et al. Properties of cosmic-ray sulfur and 
determination of the composition of primary cosmic-ray 
carbon, neon, magnesium, and sulfur: Ten-year results 
from the Alpha Magnetic Spectrometer. Physical Review 
Letters. 2023 May 25; 130(21): 211002. DOI: 10.1103/
PhysRevLett.130.211002. *

Alpha Magnetic Spectrometer - 02 (AMS-02) — Beischer 
B, von Doetinchem P, Gast H, Kirn T, Schael S. Perspectives 
for indirect dark matter search with AMS-2 using cosmic-
ray electrons and positrons. New Journal of Physics. 
2009 October 10; 11(10): 105021. DOI: 10.1088/1367-
2630/11/10/105021. *

Alpha Magnetic Spectrometer - 02 (AMS-02) — Haino S, 
AMS-02 Collaboration. The performance of the AMS-02 
silicon tracker evaluated during the pre-integration phase 
of the spectrometer. Nuclear Instruments and Methods in 
Physics Research Section A: Accelerators, Spectrometers, 
Detectors and Associated Equipment. 2011 February 21; 
630(1): 78-81. DOI: 10.1016/j.nima.2010.06.032. *

Alpha Magnetic Spectrometer - 02 (AMS-02) — Pan X, 
Yuan Q. Injection spectra of different species of cosmic 
rays from AMS-02,ACE-CRIS and Voyager-1. Research in 
Astronomy and Astrophysics. 2023 November; 23(11): 
115002. DOI: 10.1088/1674-4527/acf443. 

Alpha Magnetic Spectrometer - 02 (AMS-02) — Velasco 
Frutos MA, Casaus J, Molero M. Determination of the 
anisotropy of elementary particles with the Alpha 
Magnetic Spectrometer on the International Space Station. 
Advances in Space Research. 2024 November; 74(9) 4346-
4352. DOI: 10.1016/j.asr.2024.01.060. 

Alpha Magnetic Spectrometer - 02 (AMS-02) — Zhu C, 
Yuan Q, Wei D. Studies on Cosmic-Ray Nuclei with Voyager, 
ACE, and AMS-02. I. Local interstellar spectra and solar 
modulation. The Astrophysical Journal. 2018 August 16; 
863(2): 119. DOI: 10.3847/1538-4357/aacff9. *

Astrobiology Exposure and Micrometeoroid Capture 
Experiments (Tanpopo) — Tabata MJ, Yano H, Kawai H, 
Imai E, Kawaguchi Y, et al. Silica aerogel for capturing intact 
interplanetary dust particles for the tanpopo experiment. 
Origins of life and evolution of the biosphere: The Journal 
of the International Society for the Study of the Origin of 
Life. 2015 June; 45: 225-229. DOI: 10.1007/s11084-015-
9423-8. *

Atmosphere-Space Interactions Monitor (ASIM) — Bjorge-
Engeland I, Ostgaard N, Marisaldi M, Luque A, Mezentsev 
A, et al. High peak current lightning and the production 
of elves. Journal of Geophysical Research: Atmospheres. 
2024 February 23; 129(4): e2023JD039849. DOI: 
10.1029/2023JD039849. 

Atmosphere-Space Interactions Monitor (ASIM) — Bjorge-
Engeland I, Ostgaard N, Sarria D, Marisaldi M, Mezentsev 
A, et al. Evidence of a new population of weak terrestrial 
gamma-ray flashes observed from aircraft altitude. 
Geophysical Research Letters. 2024 September 16; 51(17): 
e2024GL110395. DOI: 10.1029/2024GL110395. 
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Atmosphere-Space Interactions Monitor (ASIM) — 
Gomez C, Diaz F, Roman F, Neubert T, Reglero V, et al. 
Implementation of electromagnetic measurements with 
satellite data for TLEs determination and classification. 
2023 International Symposium on Lightning Protection 
(XVII SIPDA), Suzhou, China; 2023 October 9-13. 1-7. DOI: 
10.1109/SIPDA59763.2023.10349152. 

Atmosphere-Space Interactions Monitor (ASIM) — Soler 
S, Gordillo-Vasquez FJ, Perez-Invernon FJ, Jockel P, Neubert 
T, et al. Parameterizations for global thundercloud corona 
discharge distributions. Atmospheric Chemistry and 
Physics. 2024 September 16; 24(18): 10225-10243. DOI: 
10.5194/acp-24-10225-2024. 

Atmosphere-Space Interactions Monitor (ASIM) — van 
der Velde OA, Navarro-Gonzalez J, Fabro F, Reglero V, 
Connell PH, et al. Imaging of 3 bright terrestrial gamma-ray 
flashes by the atmosphere-space interactions monitor and 
their parent thunderstorms. Scientific Reports. 2024 March 
23; 14(1): 6946. DOI: 10.1038/s41598-024-57229-1. 

Atmosphere-Space Interactions Monitor, STP-H5-
Lightning Imaging Sensor (ASIM, STP-H5 LIS) — Koehn 
C, Heumesser M, Chanrion O, Reglero V, Ostgaard N, et 
al. Employing optical lightning data to identify lightning 
flashes associated to terrestrial gamma-ray flashes. Bulletin 
of Atmospheric Science and Technology. 2024 April; 5(1): 2. 
DOI: 10.1007/s42865-024-00065-y. 

CALorimetric Electron Telescope (CALET) — Adriani 
O, Akaike Y, Asano K, Asaoka Y, Bagliesi MG, et al. The 
CALorimetric Electron Telescope (CALET) for high-energy 
astroparticle physics on the International Space Station. 
Journal of Physics: Conference Series. 2015 July; 632(1): 
012023. DOI: 10.1088/1742-6596/632/1/012023. *

CALorimetric Electron Telescope (CALET) — Adriani 
O, Akaike Y, Asano K, Asaoka Y, Berti E, et al. Direct 
measurements of cosmic - ray iron and nickel with CALET 
on the International Space Station. Advances in Space 
Research. 2024 March 27; epub: 11pp. DOI: 10.1016/j.
asr.2024.03.052. 

CALorimetric Electron Telescope (CALET) — Akaike 
Y, Adriani O, Asano K, Asaoka Y, Berti E, et al. Direct 
measurements of cosmic rays with the calorimetric 
electron telescope on the international space station. 
SciPost Physics Proceedings. 2023 September 29; (13): 040. 
DOI: 10.21468/SciPostPhysProc.13.040. *

CALorimetric Electron Telescope (CALET) — Adriani 
O, Akaike Y, Asano K, Asaoka Y, Berti E, et al. Direct 
measurement of the spectral structure of cosmic-ray 
electrons + positrons in the TeV Region with CALET on 
the International Space Station. Physical Review Letters. 
2023 November 9; 131(19): 191001. DOI: 10.1103/
PhysRevLett.131.191001. 

CALorimetric Electron Telescope (CALET) — Adriani O, 
Akaike Y, Asano K, Asaoka Y, Berti E, et al. Iron and Nickel 
fluxes measured by CALET on the International Space 
Station. Proceedings of 38th International Cosmic Ray 
Conference — PoS (ICRC2023), Nagoya, Japan; 2023 August 
8. 061. DOI: 10.22323/1.444.0061. *

CALorimetric Electron Telescope (CALET) — Akaike Y, Torii 
S, CALET Collaboration, Adriani O, Asano K, Asaoka Y, et al. 
The cosmic-ray electron and positron spectrum measured 
with CALET on the International Space Station. Proceedings 
of 38th International Cosmic Ray Conference — PoS 
(ICRC2023), Nagoya, Japan; 2023 August 18. 071. DOI: 
10.22323/1.444.0071. *

CALorimetric Electron Telescope (CALET) — Blum LW, 
Bruno A, Capannolo L, Ma Q, Kataoka R, et al. On the 
spatial and temporal evolution of EMIC wave-driven 
relativistic electron precipitation: Magnetically conjugate 
observations from the Van Allen Probes and CALET. 
Geophysical Research Letters. 2024 March 16; 51(5): 
e2023GL107087. DOI: 10.1029/2023GL107087. 

CALorimetric Electron Telescope (CALET) — Brogi P, 
Kobayashi K, CALET Collaboration. Helium flux and 
its ratio to proton flux in cosmic rays measured with 
CALET on the International Space Station. Proceedings 
of 38th International Cosmic Ray Conference — PoS 
(ICRC2023), Nagoya, Japan; 2023 July 25. 054. DOI: 
10.22323/1.444.0054. *
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CALorimetric Electron Telescope (CALET) — Cannady 
N, Akaike Y, Torii S, CALET Collaboration, Adriani O, et al. 
Event-by-event analysis for TeV electron candidates with 
CALET on the International Space Station. Proceedings 
of 38th International Cosmic Ray Conference — PoS 
(ICRC2023), Nagoya, Japan; 2023 July 25. 062. DOI: 
10.22323/1.444.0062. *

CALorimetric Electron Telescope (CALET) — Checchia C, 
Adriani O, Akaike Y, Asano K, CALET Collaboration, et al. 
Results of the heavy cosmic-ray analysis with CALET on the 
International Space Station. Proceedings of Science. 2024 
April 17; 447(011): DOI: 10.22323/1.447.0011. 

CALorimetric Electron Telescope (CALET) — Checchia 
C, Stolzi F, CALET Collaboration. Flux ratios of primary 
elements measured by CALET on the International Space 
Station. Proceedings of 38th International Cosmic Ray 
Conference — PoS (ICRC2023), Nagoya, Japan; 2023 August 
8. 093. DOI: 10.22323/1.444.0093. *

CALorimetric Electron Telescope (CALET) — Freund 
D, Blum LW, Vidal-Luengo S, Bruno A, Kataoka R. 
MeV electron precipitation during radiation belt 
dropouts. Journal of Geophysical Research: Space 
Physics. 2024 August; 129(8): e2024JA032759. DOI: 
10.1029/2024JA032759. 

CALorimetric Electron Telescope (CALET) — Kobayashi K, 
Marrocchesi PS, CALET Collaboration, Adriani O, Akaike 
Y, et al. Observation of spectral structures in the flux of 
cosmic ray protons with CALET on the International Space 
Station. Proceedings of 38th International Cosmic Ray 
Conference — PoS (ICRC2023), Nagoya, Japan; 2023 August 
11. 092. DOI: 10.22323/1.444.0092. *

CALorimetric Electron Telescope (CALET) — Mori 
M, Cannady N, CALET Collaboration. Results from 
CALorimetric Electron Telescope (CALET) observations 
of gamma-rays on the International Space Station. 
Proceedings of 38th International Cosmic Ray Conference 
— PoS (ICRC2023), Nagoya, Japan; 2023 August 17. 708. 
DOI: 10.22323/1.444.0708. *

CALorimetric Electron Telescope (CALET) — Stolzi F, 
Adriani O, Akaike Y, Asano K, CALET Collaboration, et 
al. Latest results on cosmic rays light elements with 
the CALorimetric Electron Telescope (CALET) on the 
International Space Station. Proceedings of Science. 2024 
April 17; 447(012): DOI: 10.22323/1.447.0012. 

CALorimetric Electron Telescope (CALET)  — Vidal-
Luengo S, Blum LW, Bruno A, Guzik TG, de Nolfo G, et 
al. Comparative observations of the outer belt electron 
fluxes and precipitated relativistic electrons. Geophysical 
Research Letters. 2024 June 28; 51(12): e2024GL109673. 
DOI: 10.1029/2024GL109673. 

CALorimetric Electron Telescope (CALET) — Zober WV, 
Rauch BF, CALET Collaboration, Adriani O, Akaike Y, et 
al. Results of the ultra-heavy cosmic-ray analysis with 
CALET on the International Space Station. Proceedings 
of 38th International Cosmic Ray Conference — PoS 
(ICRC2023), Nagoya, Japan; 2023 August 17. 088. DOI: 
10.22323/1.444.0088. *

CLARREO — Bhatt R, Shea Y, Wu W, Yang Q, Goldin D, et al. 
CLARREO Pathfinder as a SI-traceable reference for satellite 
intercalibration. Earth Observing Systems XXVIII, San Diego, 
CA; 2023 October 4. 37-41. DOI: 10.1117/12.2677726. 

CLARREO — Wang Z, Thome K, Lockwood R, Wenny 
B. Development of a pre-launch absolute radiometric 
calibration test plan for CLARREO pathfinder. Imaging 
Spectrometry XXVI: Applications, Sensors, and 
Processing, San Diego, CA; 2023 October 4. 100-111. DOI: 
10.1117/12.2675648. 

Cloud-Aerosol Transport System (CATS) — Wang J, Pan H, 
An D. Seasonal vertical distributions of diurnal variation of 
ice cloud frequency by CATS measurements over a global 
region (51°S-51°N). Journal of Atmospheric and Solar-
Terrestrial Physics. 2024 March 30; 258: 106222. DOI: 
10.1016/j.jastp.2024.106222. 
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Cloud-Aerosol Transport System (CATS) — Xiong Z, Xu X, 
Yang Y, Luo T. Diurnal vertical distribution and transport 
of dust aerosol over and around Tibetan Plateau from 
lidar on International Space Station. Atmospheric 
Research. 2023 October; 294: 106939. DOI: 10.1016/j.
atmosres.2023.106939. 

Crew Earth Observations (CEO) — Bustamante-Calabria 
M, Martin-Ruiz S, Sanchez de Miguel A, Ortiz JL, Vilchez 
JM, et al. Characterisation of night-time outdoor lighting 
in urban centres using cluster analysis of remotely sensed 
light emissions. Remote Sensing Applications: Society and 
Environment. 2024 April; 34: 101183. DOI: 10.1016/j.
rsase.2024.101183. 

Earth Surface Mineral Dust Source Investigation (EMIT) 
— Thompson DR, Green RD, Bradley C, Brodrick PG, 
Mahowald N, et al. On-orbit calibration and performance 
of the EMIT imaging spectrometer. Remote Sensing of 
Environment. 2024 March 15; 303: 113986. DOI: 10.1016/j.
rse.2023.113986. 

Earth Surface Mineral Dust Source Investigation (EMIT) 
— Thorpe A, Green RD, Thompson DR, Brodrick PG, 
Chapman DK, et al. Attribution of individual methane and 
carbon dioxide emission sources using EMIT observations 
from space. Science Advances. 2023 November 17; 9(46): 
eadh2391. DOI: 10.1126/sciadv.adh2391. 

ECOsystem Spaceborne Thermal Radiometer Experiment 
on Space Station (ECOSTRESS) — Buri P, Fatichi S, Shaw TE, 
Fyffe CL, Miles ES, et al. Land surface modeling informed 
by earth observation data: toward understanding blue–
green–white water fluxes in High Mountain Asia. Geo-
spatial Information Science. 2024 March 24; 27(3): 1-25. 
DOI: 10.1080/10095020.2024.2330546. 

ECOsystem Spaceborne Thermal Radiometer Experiment 
on Space Station (ECOSTRESS) — Holmes TR, Poulter B, 
McCorkel JT, Jennings DE, Wu DL, et al. On-orbit spatial 
performance characterization for thermal infrared imagers 
of Landsat 7, 8, and 9, ECOSTRESS and CTI. Journal of 
Geophysical Research- Biogeosciences. 2024 February 14; 
129(2): e2023JG007506. DOI: 10.1029/2023JG007506. 

ECOsystem Spaceborne Thermal Radiometer Experiment 
on Space Station (ECOSTRESS) — Rashid T, Tian D. 
Improved 30-m evapotranspiration estimates over 145 
eddy covariance sites in the contiguous United States: 
The role of ECOSTRESS, harmonized landsat sentinel-2 
imagery, climate reanalysis, and deep neural network 
postprocessing. Water Resources Research. 2024 April 22; 
60(4): e2023WR036313. DOI: 10.1029/2023WR036313. 

ECOsystem Spaceborne Thermal Radiometer Experiment 
on Space Station (ECOSTRESS) — Safranek E, Hornbuckle 
B. ECOSTRESS captures the daily but not seasonal behavior 
of instantaneous latent heat flux in the U.S. corn belt. 
IGARSS 2024 - 2024 IEEE International Geoscience and 
Remote Sensing Symposium; 2024 July. 2100-2104, DOI: 
10.1109/IGARSS53475.2024.10640667.

ECOsystem Spaceborne Thermal Radiometer Experiment 
on Space Station (ECOSTRESS) — Schrader-Patton C, 
Grulke NE, Anderson PD, Chaitman J, Webb J. Assessing 
tree water balance after forest thinning treatments using 
thermal and multispectral imaging. Remote Sensing. 2024 
March 13; 16(6): 1005. DOI: 10.3390/rs16061005. 

ECOsystem Spaceborne Thermal Radiometer Experiment 
on Space Station (ECOSTRESS) — Wang T, Alfieri J, Mallick 
K, Arias-Ortiz A, Anderson M, et al. How advection 
affects the surface energy balance and its closure at an 
irrigated alfalfa field. Agricultural and Forest Meteorology. 
2024 October 15; 357: 110196. DOI: 10.1016/j.
agrformet.2024.110196.
 
Earth Surface Mineral Dust Source Investigation (EMIT) 
— Thorpe A, Green RD, Thompson DR, Brodrick PG, Chlus 
A, et al. Attributing methane and CO2 plumes by emission 
sector with the EMIT and AVIRIS-3 imaging spectrometers. 
IGARSS 2024 - 2024 IEEE International Geoscience and 
Remote Sensing Symposium, Athens, Greece; 2024 July. 
324-330. DOI: 10.1109/IGARSS53475.2024.10641398. 
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EXPOSE-R2-BIOlogy and Mars EXperiment (EXPOSE-
R2-BIOMEX) — Orlovska IV, Zubova GV, Shatursky 
O, Kukharenko OE, Podolich OV, et al. Extracellular 
membrane vesicles derived from Komagataeibacter 
oboediens exposed on the International Space Station 
fuse with artificial eukaryotic membranes in contrast to 
vesicles of reference bacterium. Biochimica et Biophysica 
Acta. 2024 March; 1866(3): 184290. DOI: 10.1016/j.
bbamem.2024.184290. 

EXPOSE-R R3D — Dachev TP, Tomov BT, Matviichuk YN, 
Semkova J, Yordanova M, et al. Overview of the outer 
radiation belt dose rates, observed at space station 
"MIR" and at the International Space Station by liulin 
type instruments. 19th International Scientific Conference 
Space, Ecology, Safety (SES 2023), Sofia, Bulgaria; 2023 
October 24-26. 6pp. 

Global Ecosystem Dynamics Investigation (GEDI) — 
Doughty CE, Gaillard C, Burns P, Malhi Y, Shenkin A, et 
al. Satellite derived trait data slightly improves tropical 
forest biomass, NPP and GPP estimates. Journal of 
Geophysical Research- Biogeosciences. 2024 July; 129(7): 
e2024JG008108. DOI: 10.1029/2024JG008108. 

Global Ecosystem Dynamics Investigation (GEDI) — 
Tamiminia H, Salehi B, Mahdianpari M, Goulden T. State-
wide forest canopy height and aboveground biomass 
map for New York with 10m resolution, integrating 
GEDI, Sentinel-1, and Sentinel-2 data. Ecological 
Informatics. 2024 March; 79: 102404. DOI: 10.1016/j.
ecoinf.2023.102404. 

Hyper-Spectral Imager Suite (HISUI) — Mizuochi H, 
Tsuchida S, Yamamoto S, Urai M, Matsuoka M, et al. First 
cross- and inter-band calibrations of the Hyperspectral 
Imager Suite using off-nadir quasi-simultaneous overpass 
counterparts. IEEE Transactions on Geoscience and 
Remote Sensing. 2024 August 16; 62: 19pp. DOI: 10.1109/
TGRS.2024.3444849. 

Hyper-Spectral Imager Suite (HISUI) — Yamamoto 
H, Tsuchida S. Preliminary radiometric performance 
evaluation of ISS Hisui using satellite-based and ground-
based data. IGARSS 2024 - 2024 IEEE International 
Geoscience and Remote Sensing Symposium, Athens, 
Greece; 2024 July. 2996-2999. DOI: 10.1109/
IGARSS53475.2024.10640455. 

Imaging of Lightning and Nighttime Electrical phenomena 
from Space (ILAN-ES (Ax-1)) — Yair Y, Korzets M, Devir 
A, Korman M, Stibbe E. Space-based optical imaging of 
blue corona discharges on a cumulonimbus cloud top. 
Atmospheric Research. 2024 August; 305: 107445. DOI: 
10.1016/j.atmosres.2024.107445. 

Investigating Plasma Wave Processes of Very Large 
Spacecraft Interaction with the Ionosphere in the 
Near-surface Region of the ISS (Obstanovka (1 etap) 
(Environment (1st stage)) — Bouzekova-Penkova A, 
Simeonova S, Teodosiev D. AFM analysis of glassy carbon 
coatings after an extended stay on the International Space 
Station (ISS). Aerospace Research in Bulgaria. 2024; 36: 
169-176. DOI: 10.3897/arb.v36.e15. 

Monitor of All-sky X-ray Image (MAXI) — Colosimo 
JM, Fox DB, Falcone AD, Palmer DM, Hancock F, et 
al. Expected Gamma-Ray Burst Detection Rates and 
Redshift Distributions for the BlackCAT CubeSat Mission. 
The Astrophysical Journal. 2024 July; 969(2): 138. DOI: 
10.3847/1538-4357/ad4f8b.

Monitor of All-sky X-ray Image (MAXI) — Feng Y, Steiner 
JF, Ramirez SU, Gou L. Using X-ray continuum-fitting to 
estimate the spin of MAXI J1305–704. Monthly Notices 
of the Royal Astronomical Society. 2023 April 21; 520(4): 
5803-5816. DOI: 10.1093/mnras/stad442. *

Monitor of All-sky X-ray Image (MAXI) — Fraija N, 
Aguilar-Ruiz E, Galvan A, Onsurbe JA, Dainotti MG. The 
unprecedented flaring activities around Mrk 421 in 
2012 and 2013: The test for neutrino and UHECR event 
connection. Journal of High Energy Astrophysics. 2023 
November 1; 40: 55-67. DOI: 10.1016/j.jheap.2023.10.003.
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Monitor of All-sky X-ray Image (MAXI) — Hu C, Dage K, 
Clarkson WI, Brumback M, Charles PA, et al. Monitoring 
observations of SMC X-1’s excursions (MOOSE) – II. A new 
excursion accompanies spin-up acceleration. Monthly 
Notices of the Royal Astronomical Society. 2023 April 11; 
520(3): 3436-3442. DOI: 10.1093/mnras/stad384. *

Monitor of All-sky X-ray Image (MAXI) — Kapanadze B, 
Gurchumelia A. Long-term multi-wavelength variability and 
extreme spectral properties of the TeV-detected blazar 1ES 
0033+595. Astronomy and Astrophysics. 2022 December; 
668: A75. DOI: 10.1051/0004-6361/202244748. *

Monitor of All-sky X-ray Image (MAXI) — Kapanadze B, 
Gurchumelia A, Aller M. Long-term X-ray outburst in the 
TeV-detected blazar Mrk 501 in 2021–2022: Further clues 
for the emission and unstable processes. The Astrophysical 
Journal Supplement Series. 2023 September; 268(1): 20. 
DOI: 10.3847/1538-4365/ace69f. *

Monitor of All-sky X-ray Image (MAXI) — Kapanadze B, 
Gurchumelia A, Vercellone S, Romano P, Kapanadze S, et al. 
Long-term Swift and multiwavelength observations of two 
TeV-detected blazars with unknown redshifts. Astrophysics 
and Space Science. 2023 March 3; 368(3): 23. DOI: 
10.1007/s10509-023-04181-7. *

Monitor of All-sky X-ray Image (MAXI) — Kinjal R, Sharma 
R, Manikantan H, Paul B. Detection of a cyclotron line 
in the Be X-ray pulsar IGR J06074+2205. Astronomy and 
Astrophysics. 2024 June 1; 686: A145. DOI: 10.1051/0004-
6361/202348998. 

Monitor of All-sky X-ray Image (MAXI) — Leahy D, Sharma 
R. Soft X-ray Spectrum Changes over the 35-Day Cycle in 
Hercules X-1 Observed with AstroSat SXT. Universe. 2024 
July; 10(7): 298. DOI: 10.3390/universe10070298. 

Monitor of All-sky X-ray Image (MAXI) — Manikantan 
H, Paul B, Kinjal R, Rana V. Changes in the distribution of 
circum-binary material around the HMXB GX 301-2 during 
a rapid spin-up episode of the neutron star. Monthly 
Notices of the Royal Astronomical Society. 2023 March 21; 
520(1): 1411-1416. DOI: 10.1093/mnras/stad037. *

Monitor of All-sky X-ray Image (MAXI) — Nan J, Feng Y, 
Song Y, Yang J, Yuh J, et al. The Spin Measurement of MAXI 
J0637-430: a Black Hole Candidate with High Disk Density. 
Research in Astronomy and Astrophysics. 2023 June; 23(7): 
075022. DOI: 10.1088/1674-4527/acd58c. *

Monitor of All-sky X-ray Image (MAXI) — Nath SK, 
Debnath D, Chatterjee K, Bhowmick R, Chang H, et al. 
Accretion Flow Properties of EXO 1846-031 during Its 
Multi-peaked Outburst after Long Quiescence. The 
Astrophysical Journal. 2023 December; 960(1): 5. DOI: 
10.3847/1538-4357/ad0735. 

Monitor of All-sky X-ray Image (MAXI) — Nath SK, 
Debnath D, Chatterjee K, Jana A, Chatterjee D, et al. 
Accretion flow properties of MAXI J1910-057/Swift 
J1910.2–0546 during its 2012–13 outburst. Advances in 
Space Research. 2023 January 1; 71(1): 1045-1058. DOI: 
10.1016/j.asr.2022.08.013. *

Monitor of All-sky X-ray Image (MAXI) — Pike SN, Sugizaki 
M, van den Eijnden J, Coughenour BM, Jaodand AD, et 
al. Accretion Spin-up and a Strong Magnetic Field in the 
Slow-spinning Be X-Ray Binary MAXI J0655-013. The 
Astrophysical Journal. 2023 August 22; 954(1): 48. DOI: 
10.3847/1538-4357/ace696. *

Monitor of All-sky X-ray Image (MAXI) — Podgorny 
J, Svoboda J, Dovciak M, Veledina A, Poutanen J, et al. 
Recovery of the X-ray polarisation of Swift J1727.8-1613 
after the soft-to-hard spectral transition. Astronomy 
and Astrophysics. 2024 June 12; 686(L12): 8pp. DOI: 
10.1051/0004-6361/202450566. 

Monitor of All-sky X-ray Image (MAXI) — Polzin A, 
Margutti R, Coppejans DL, Auchettl K, Page KL, et al. 
The luminosity phase space of galactic and extragalactic 
X-ray transients out to intermediate redshifts. The 
Astrophysical Journal. 2023 December 20; 959(2): 75. DOI: 
10.3847/1538-4357/acf765.

Monitor of All-sky X-ray Image (MAXI) — Rai B, Tobrej M, 
Ghising M, Tamang R, Paul BC. Study of recently discovered 
Be/X-ray pulsar MAXI J0655-013 using NuSTAR. Monthly 
Notices of the Royal Astronomical Society. 2023 September 
1; 524(1): 1352-1359. DOI: 10.1093/mnras/stad1944. *
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Monitor of All-sky X-ray Image (MAXI) — Saade ML, 
Kaaret P, Gnarini A, Poutanen J, Ursini F, et al. X-Ray 
Polarimetry of the Dipping Accreting Neutron Star 4U 
1624–49. The Astrophysical Journal. 2024 March; 963(2): 
133. DOI: 10.3847/1538-4357/ad235a. 

Monitor of All-sky X-ray Image (MAXI) — Saikia P, Russell 
DM, Pirbhoy SF, Baglio MC, Bramich DM, et al. Clockwise 
evolution in the hardness–intensity diagram of the black 
hole X-ray binary Swift J1910.2-0546. Monthly Notices 
of the Royal Astronomical Society. 2023 September 21; 
524(3): 4543-4553. DOI: 10.1093/mnras/stad2044. *

Monitor of All-sky X-ray Image (MAXI) — Sanchez-
Fernandez C, Kajava J, Poutanen J, Kuulkers E, Suleimanov 
V. Burst-induced coronal cooling in GS 1826–24. Astronomy 
and Astrophysics. 2020 February; A58. DOI: 10.1051/0004-
6361/201936599. *

Monitor of All-sky X-ray Image (MAXI) — Sanchez-Sierras 
J, Munoz-Darias T, Casares J, Panizo-Espinar G, Padilla MA, 
et al. Optical and near-infrared spectroscopy of the black 
hole transient 4U 1543–47 during its 2021 ultra-luminous 
state. Astronomy and Astrophysics. 2023 May 16; 673: 
A104. DOI: 10.1051/0004-6361/202245682. *

Monitor of All-sky X-ray Image (MAXI) — Sanchez-Sierras 
J, Munoz-Darias T, Motta SE, Fender RP, Bahramian A, et 
al. Fast infrared winds during the radio-loud and X-ray 
obscured stages of the black hole transient GRS 1915+105. 
Astronomy and Astrophysics. 2023 December 19; 680: L16. 
DOI: 10.1051/0004-6361/202348184. 

Monitor of All-sky X-ray Image (MAXI) — Sharma R, Paul 
B. A comprehensive study of orbital evolution of LMC 
X-4: existence of a second derivative of the orbital period. 
Monthly Notices of the Royal Astronomical Society. 2024 
April 21; 529(4): 4056-4065. DOI: 10.1093/mnras/stae784.

Monitor of All-sky X-ray Image (MAXI) — Song Y, Jia N, 
Yang J, Feng Y, Gou L, et al. The spin measurement of MAXI 
J1348-630 using the Insight-HXMT data. Monthly Notices of 
the Royal Astronomical Society. 2023 December 21; 526(4): 
6041-6051. DOI: 10.1093/mnras/stad3166. 

Monitor of All-sky X-ray Image (MAXI) — Titarchuk L, 
Seifina E. MAXI J1348–630: Estimating the black hole 
mass and binary inclination using a scaling technique. 
Astronomy and Astrophysics. 2023 January 5; 669: A57. 
DOI: 10.1051/0004-6361/202244585. *

Monitor of All-sky X-ray Image (MAXI) — van den Eijnden 
J, Sidoli L, Trigo MD, Degenaar N, El Mellah I, et al. The first 
mm detection of a neutron star high-mass X-ray binary. 
Monthly Notices of the Royal Astronomical Society. 2023 
November 21; 526(1): L129-L135. DOI: 10.1093/mnrasl/
slad130. 

Monitor of All-sky X-ray Image (MAXI) — Veledina 
A, Muleri F, Dovciak M, Poutanen J, Ratheesh A, et al. 
Discovery of X-Ray Polarization from the Black Hole 
Transient Swift J1727.8-1613. The Astrophysical Journal 
Letters. 2023 November; 958(1): L 16. DOI: 10.3847/2041-
8213/ad0781. 

Monitor of All-sky X-ray Image (MAXI) — Williams M, 
Kennea JA, Dichiara S, kobayashi K, Iwakiri WB, et al. GRB 
221009A: Discovery of an Exceptionally Rare Nearby and 
Energetic Gamma-Ray Burst. The Astrophysical Journal 
Letters. 2024 March; 946(1): L24. DOI: 10.3847/2041-
8213/acbcd1.

Monitor of All-sky X-ray Image (MAXI) — Wood C, Miller-
Jones JC, Bahramian A, Tingay SJ, Prabu S, et al. Swift 
J1727.8–1613 Has the Largest Resolved Continuous Jet 
Ever Seen in an X-Ray Binary. The Astrophysical Journal 
Letters. 2024 August; 971(1): L9. DOI: 10.3847/2041-8213/
ad6572. 

Monitor of All-sky X-ray Image (MAXI) — Yun SB, 
Grefenstette BW, Ludlam RM, Brumback M, Buisson 
DJ, et al. Revealing the Spectral State Transition of the 
Clocked Burster, GS 1826-238, with NuSTAR StrayCats. 
The Astrophysical Journal. 2023 April; 947(2): 81. DOI: 
10.3847/1538-4357/acb689. *

Monitor of All-sky X-ray Image (MAXI) — Zhang Z, 
Xu YC, Cui C, Fan D. LCGCT: A light curve generator in 
customisable-time-bin based on time-series database. 
Astronomy and Computing. 2024 July; 48: 100845. DOI: 
10.1016/j.ascom.2024.100845. 
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Monitor of All-sky X-ray Image, CALorimetric Electron 
Telescope (MAXI, CALET) — Arimoto M, Asada H, Cherry 
ML, Fujii MS, Fukazawa Y, et al. Gravitational wave physics 
and astronomy in the nascent era. Progress of Theoretical 
and Experimental Physics. 2023 October 1; 2023(10): 
10A103. DOI: 10.1093/ptep/ptab042. 

Multi-mission Consolidated Equipment (MCE) — Hozumi 
Y, Saito A, Sakanoi T, Yue J, Yamazaki A, et al. Geographical 
and seasonal variations of gravity wave activities in the 
upper mesosphere measured by space-borne imaging 
of molecular oxygen nightglow. Earth Planets and Space. 
2024 May 7; 76(1): 66. DOI: 10.1186/s40623-024-01993-x. 

Multi-mission Consolidated Equipment (MCE) — 
Nakano S, Hozumi Y, Saito A, Yoshikawa I, Yamazaki A, et 
al. O+ density distribution in the nightside ionosphere 
reconstructed from ISS-IMAP/EUVI data. Earth Planets and 
Space. 2024 January 2; 76(1): 3. DOI: 10.1186/s40623-023-
01947-9. 

Neutron star Interior Composition Explorer (NICER) — 
Afle C, Miles PR, Caino-Lores S, Capano CD, Tews I, et al. 
Reproducing the Results for NICER Observation of PSR 
J0030+0451. Computing in Science & Engineering. 2023 
November - December; 25(6): 16-26. DOI: 10.1109/
MCSE.2024.3381080. 

Neutron star Interior Composition Explorer (NICER) 
— Bogdanov S, Ho WC. The “Magnificent Seven” X-ray 
isolated neutron stars revisited. I. Improved timing 
solutions and pulse profile analysis. The Astrophysical 
Journal. 2024 June; 969(1): 53. DOI: 10.3847/1538-4357/
ad452b. 

Neutron star Interior Composition Explorer (NICER) 
— Bollemeijer N, Uttley P, Basak A, Ingram AR, van den 
Eijnden J, et al. Evidence for a dynamic corona in the short-
term time lags of black hole X-ray binary MAXI J1820+070. 
Monthly Notices of the Royal Astronomical Society. 2024 
February; 528(1): 558-576. DOI: 10.1093/mnras/stad3912. 

Neutron star Interior Composition Explorer (NICER) — 
Brandes L, Weise W. Constraints on Phase Transitions in 
Neutron Star Matter. Symmetry. 2024 January; 16(1): 111. 
DOI: 10.3390/sym16010111. 

Neutron star Interior Composition Explorer (NICER) 
— Chatterjee K, Debnath D, Nath SK, Chang HK. MAXI 
J0637–430: A Possible Candidate for Bulk Motion 
Comptonization? The Astrophysical Journal. 2023 October; 
956(1): 55. DOI: 10.3847/1538-4357/acf463. 

Neutron star Interior Composition Explorer (NICER) — 
Chhotaray B, Jaisawal GK, Nandi P, Naik S, Kumari N, et al. 
Long-term Study of the First Galactic Ultraluminous X-Ray 
Source Swift J0243.6+6124 Using NICER. The Astrophysical 
Journal. 2024 March; 963(2): 132. DOI: 10.3847/1538-
4357/ad235d. 

Neutron star Interior Composition Explorer (NICER) — 
Combi JA, Fogantini F, Saavedra E, Romero G, Abaroa L, et 
al. Simultaneous NICER and NuSTAR observations of the 
ultraluminous source NGC 4190 ULX-1. Astronomy and 
Astrophysics. 2024 June 1; 686: A121. DOI: 10.1051/0004-
6361/202348895. 

Neutron star Interior Composition Explorer (NICER) — 
Dai X, Kong LD, Bu Q, Santangelo A, Zhang S, et al. 
Evolution of disc and corona in MAXI J1348-630 during 
the 2019 reflare: NICER and Insight-HXMT view. Monthly 
Notices of the Royal Astronomical Society. 2023 May 11; 
521(2): 2692-2703. DOI: 10.1093/mnras/stad714. *

Neutron star Interior Composition Explorer (NICER) — 
Del Santo M, Pinto C, Marino A, D'Ai A, Petrucci P, et al. An 
ultrafast outflow in the black hole candidate MAXI J1810-
222?. Monthly Notices of the Royal Astronomical Society. 
2023 July 21; 523(1): L15-L20. 
DOI: 10.1093/mnrasl/slad048. *

Neutron star Interior Composition Explorer (NICER) — 
Dethero MG, Hare J, Airapetian V, Namekata K, Coley JB, 
et al. Energetic superflare from a young solar analog, DS 
Tucanae A, observed with NICER. Research Notes of the 
AAS. 2023 September; 7(9): 203. 
DOI: 10.3847/2515-5172/acfda2. *
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Neutron star Interior Composition Explorer (NICER) — 
Fu Y, Song LM, Ding GQ, Zhang S, Qu J, et al. Spectral and 
timing analysis of the black hole transient MAXI J1631–479 
during its 2019 outburst observed with Insight-HXMT. 
Research in Astronomy and Astrophysics. 2022 November; 
22(11): 115002. DOI: 10.1088/1674-4527/ac8d80. *

Neutron star Interior Composition Explorer (NICER) — Ge 
M, Yang Y, Lu F, Zhou S, Ji L, Zhang S, et al. Spin Evolution 
of the Magnetar SGR J1935+2154. Research in Astronomy 
and Astrophysics. 2024 January 9; 24(1): 015016. DOI: 
10.1088/1674-4527/ad0f0c. 

Neutron star Interior Composition Explorer (NICER) — 
Gediman B, Miller JM, Zoghbi A, Draghis PA, Arzoumanian 
Z, et al. Test for Echo: X-ray reflection variability in 
the seyfert-2 active galactic nucleus NGC 4388. The 
Astrophysical Journal. 2024 April 25; 966(1): 57. DOI: 
10.3847/1538-4357/ad2fa3. 

Neutron star Interior Composition Explorer (NICER) — 
Guolo M, Pasham DR, Zajacek M, Coughlin ER, Gezari S, 
et al. X-ray eruptions every 22 days from the nucleus of 
a nearby galaxy. Nature Astronomy. 2024 January 12; 8: 
1-12. DOI: 10.1038/s41550-023-02178-4. 

Neutron star Interior Composition Explorer (NICER) — 
Hu C, Kuiper LM, Harding AK, Younes GA, Blumer H, et 
al. A NICER view on the 2020 magnetar-like outburst of 
PSR J1846-0258. The Astrophysical Journal. 2023 August; 
952(2): 120. DOI: 10.3847/1538-4357/acd850. *

Neutron star Interior Composition Explorer (NICER) — 
Hu C, Narita T, Enoto T, Younes GA, Wadiasingh et al. Rapid 
spin changes around a magnetar fast radio burst. Nature. 
2024 February 15; 626(7999): 500-504. DOI: 10.1038/
s41586-023-07012-5. 

Neutron star Interior Composition Explorer (NICER) — 
Inoue S, Enoto T, Namekata K, Notsu Y, Honda S, et al. 
Multiwavelength observation of an active M-dwarf star 
EV Lacertae and its stellar flare accompanied by a delayed 
prominence eruption. Publications of the Astronomical 
Society of Japan. 2024 April; 73(2): 175-190. DOI: 10.1093/
pasj/psae001. 

Neutron star Interior Composition Explorer (NICER) — 
Inoue S, Iwakiri WB, Enoto T, Uchida H, Kurihara M, et 
al. High-velocity Blue-shifted Fe xxv Hea Line during a 
Superflare of the RS Canum Venaticorum–type Star IM Peg. 
The Astrophysical Journal Letters. 2024 June 26; 969(1): 
L12. DOI: 10.3847/2041-8213/ad5667. 

Neutron star Interior Composition Explorer (NICER) — 
Islam N, Mukai K, Sokoloski JL. X-Rays from RS Ophiuchi’s 
2021 Eruption: Shocks In and Out of Ionization Equilibrium. 
The Astrophysical Journal. 2024 January; 960(2): 125. DOI: 
10.3847/1538-4357/ad1041. 

Neutron star Interior Composition Explorer (NICER) — 
Koljonen KI, Long KS, Matthews JH, Knigge C. The origin 
of optical emission lines in the soft state of X-ray binary 
outbursts: the case of MAXI J1820+070. Monthly Notices 
of the Royal Astronomical Society. 2023 May 21; 521(3): 
4190-4206. DOI: 10.1093/mnras/stad809. *

Neutron star Interior Composition Explorer (NICER) — 
Kong LD, Ji L, Santangelo A, Zhou M, Shui Q, et al. Likely 
detection of magnetic field related LFQPO in the soft 
X-ray rebrightening of GRS 1915+105. Astronomy and 
Astrophysics. 2024 June 12; 686: A211. DOI: 10.1051/0004-
6361/202348512. 

Neutron star Interior Composition Explorer (NICER) — 
Konig O, Mastroserio G, Dauser T, Mendez M, Wang J, et 
al. Long term variability of Cygnus X-1. VIII. A spectral-
timing look at low energies with NICER. Astronomy 
& Astrophysics. 2024 July 22; 687(A284): 21pp. DOI: 
10.1051/0004-6361/202449333. 

Neutron star Interior Composition Explorer (NICER) 
— Kumar R, Bhatt N, Bhattacharyya S. Detection of 
high frequency quasi-periodic oscillation during the 
reflare of MAXI J1348-630. Monthly Notices of the Royal 
Astronomical Society. 2023 September; 524(1): L55-L60. 
DOI: 10.1093/mnrasl/slad065. *
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Neutron star Interior Composition Explorer (NICER) — 
Kurihara M, Iwakiri WB, Tsujimoto M, Ebisawa K, Toriumi 
S, et al. Investigation of Nonequilibrium Ionization Plasma 
during a Giant Flare of UX Arietis Triggered with MAXI and 
Observed with NICER. The Astrophysical Journal. 2024 
April; 965(2): 135. DOI: 10.3847/1538-4357/ad35c5. 

Neutron star Interior Composition Explorer (NICER) — 
La Monaca F, Di Marco A, Poutanen J, Bachetti M, Motta 
SE, et al. Highly Significant Detection of X-Ray Polarization 
from the Brightest Accreting Neutron Star Sco X-1. The 
Astrophysical Journal Letters. 2024 January; 960(2): L11. 
DOI: 10.3847/2041-8213/ad132d. 

Neutron star Interior Composition Explorer (NICER) — 
Li S, Liu HH, Bambi C, Steiner JF, Zhang Z. Impact of 
reflection Comptonization on x-ray reflection spectroscopy: 
The case of EXO 1846-031. Physical Review D. 2024 August 
13; 110(4): 043021. DOI: 10.1103/PhysRevD.110.043021. 

Neutron star Interior Composition Explorer (NICER) — 
Liao J, Ghasemi-Nodehi M, Cui L, Tripathi A, Huang Y, et al. 
Tests of the Kerr Hypothesis with MAXI J1803-298 Using 
Different RELXILL_NK Flavors. The Astrophysical Journal. 
2024 May; 967(1): 35. DOI: 10.3847/1538-4357/ad3c2b. 

Neutron star Interior Composition Explorer (NICER) — 
Ludlam RM. Reflecting on accretion in neutron star low-
mass X-ray binaries. Astrophysics and Space Science. 2024 
January 31; 369(1): 16. DOI: 10.1007/s10509-024-04281-y. 

Neutron star Interior Composition Explorer (NICER) — 
Ludlam RM, Jaodand AD, Garcia JA, Degenaar N, Tomsick 
JA, et al. Simultaneous NICER and NuSTAR observations 
of the ultracompact X-Ray binary 4U 1543–624. The 
Astrophysical Journal. 2021 April; 911(2): 123. DOI: 
10.3847/1538-4357/abedb0. *

Neutron star Interior Composition Explorer (NICER) 
— Malik T, Dexheimer V, Providencia C. Astrophysics 
and nuclear physics informed interactions in dense 
matter: Inclusion of PSR J0437-4715. Physical Review 
D. 2024 August 27; 110(4): 043042. DOI: 10.1103/
PhysRevD.110.043042. 

Neutron star Interior Composition Explorer (NICER) — 
Mandal M, Pal S, Chauhan J, Lohfink A, Bharali P. The study 
of thermonuclear X-ray bursts in accreting millisecond 
pulsar MAXI J1816-195 with NuSTAR and NICER. Monthly 
Notices of the Royal Astronomical Society. 2023 May 1; 
521(1): 881-892. DOI: 10.1093/mnras/stad604. *

Neutron star Interior Composition Explorer (NICER) — 
Manikantan H, Paul B, Sharma R, Pradhan P, Rana V. Energy 
dependence of quasi-periodic oscillations in accreting X-ray 
pulsars. Monthly Notices of the Royal Astronomical Society. 
2024 June 11; 531(1): 530-549. 
DOI: 10.1093/mnras/stae1170. 

Neutron star Interior Composition Explorer (NICER) 
— Marra L, Brigitte M, Rodriquez Cavero N, Chun S, 
Steiner JF, et al. IXPE observation confirms a high spin in 
the accreting black hole 4U 1957+115. Astronomy and 
Astrophysics. 2024 April 1; 684: A95. DOI: 10.1051/0004-
6361/202348277. 

Neutron star Interior Composition Explorer (NICER) — 
Mendez M, Peirano V, Garcia F, Belloni TM, Altamirano D, 
et al. Unveiling hidden variability components in accreting 
X-ray binaries using both the Fourier power and cross-
spectra. Monthly Notices of the Royal Astronomical Society. 
2024 January 21; 527(3): 9405-9430. DOI: 10.1093/mnras/
stad3786. 

Neutron star Interior Composition Explorer (NICER) — 
Mondal AS, Raychaudhuri B, Dewangan GC. The complex 
spectral behavior of the newly discovered neutron star 
X-ray binary Swift J1858.6-0814. Monthly Notices of the 
Royal Astronomical Society. 2023 October 1; 524(4): 5918-
5928. DOI: 10.1093/mnras/stad2247. 

Neutron star Interior Composition Explorer (NICER) — 
Moutard DL, Ludlam RM, Garcia JA, Altamirano D, Buisson 
DJ, et al. Simultaneous NICER and NuSTAR observations 
of the ultracompact X-ray binary 4U 0614+091. The 
Astrophysical Journal. 2023 November; 957(1): 27. DOI: 
10.3847/1538-4357/acf4f3. 
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Neutron star Interior Composition Explorer (NICER) — 
Moutard DL, Ludlam RM, Sudha M, Buisson DJ, Cackett EM, 
et al. Investigating the ultracompact X-ray binary candidate 
SLX 1735-269 with NICER and NuSTAR. The Astrophysical 
Journal. 2024 June 11; 968(2): 51. 
DOI: 10.3847/1538-4357/ad4a78. 

Neutron star Interior Composition Explorer (NICER) — 
Namekata K, Notsu Y, Airapetian VS, Paudel RR, Petit P, et 
al. Multiwavelength Campaign Observations of a Young 
Solar-type Star, EK Draconis. I. Discovery of Prominence 
Eruptions Associated with Superflares. The Astrophysical 
Journal. 2024 January; 961(1): 23. 
DOI: 10.3847/1538-4357/ad0b7c. 

Neutron star Interior Composition Explorer (NICER) — 
Nath SK, Debnath D, Chatterjee K, Bhowmick R, Chang H, 
et al. Accretion Flow Properties of EXO 1846-031 during 
Its Multi-peaked Outburst after Long Quiescence. The 
Astrophysical Journal. 2023 December; 960(1): 5. DOI: 
10.3847/1538-4357/ad0735. 

Neutron star Interior Composition Explorer (NICER) — Ng 
M, Ray PS, Sanna A, Strohmayer TE, Papitto A, et al. NICER 
Discovery that SRGA J144459.2–604207 Is an Accreting 
Millisecond X-Ray Pulsar. The Astrophysical Journal Letters. 
2024 June 6; 968(1): L7. DOI: 10.3847/2041-8213/ad4edb.
 
Neutron star Interior Composition Explorer (NICER) — 
Notsu Y, Kowalski AF, Maehara H, Namekata K, Hamaguchi 
K, et al. Apache Point Observatory (APO)/SMARTS Flare 
Star Campaign Observations. I. Blue Wing Asymmetries 
in Chromospheric Lines during Mid-M-Dwarf Flares from 
Simultaneous Spectroscopic and Photometric Observation 
Data. The Astrophysical Journal. 2024 January; 961(2): 189. 
DOI: 10.3847/1538-4357/ad062f. 

Neutron star Interior Composition Explorer (NICER) — 
Orio M, Gendreau KC, Giese M, Luna GJ, Magdolen J, et 
al. The RS Oph outburst of 2021 monitored in X-Rays with 
NICER. The Astrophysical Journal. 2023 September; 955(1): 
37. DOI: 10.3847/1538-4357/ace9bd. *

Neutron star Interior Composition Explorer (NICER) — 
Pahari M, Suman S, Bhargava Y, Weston A, Zhang L, et al. 
AstroSat and NICER timing view of the Z-type neutron 
star X-ray binary GX 340 + 0. Monthly Notices of the Royal 
Astronomical Society. 2024 March; 528(3): 4125-4138. 
DOI: 10.1093/mnras/stae309. 

Neutron star Interior Composition Explorer (NICER) — 
Pasham DR, Tombesi F, Sukova P, Zajacek M, Rakshit S, 
et al. A case for a binary black hole system revealed via 
quasi-periodic outflows. Science Advances. 2024 March 27; 
10(13): eadj8898. DOI: 10.1126/sciadv.adj8898. 

Neutron star Interior Composition Explorer (NICER) — 
Peng JQ, Zhang S, Shui QC, Zhang S, Chen YP, et al. NICER, 
NuSTAR, and Insight-HXMT Views to Black Hole X-Ray 
Binary SLX 1746–331. The Astrophysical Journal Letters. 
2024 April; 965(2): L22. DOI: 10.3847/2041-8213/ad3640. 

Neutron star Interior Composition Explorer (NICER) 
— Podgorny J, Marra L, Muleri F, Rodriquez Cavero N, 
Ratheesh A, et al. The first X-ray polarimetric observation 
of the black hole binary LMC X-1. Monthly Notices of the 
Royal Astronomical Society. 2023 December 21; 526(4): 
5964-5975. DOI: 10.1093/mnras/stad3103. 

Neutron star Interior Composition Explorer (NICER) 
— Ratheesh A, Dovciak M, Krawczynski HS, Podgorny J, 
Marra L, et al. X-Ray Polarization of the Black Hole X-Ray 
Binary 4U 1630–47 Challenges the Standard Thin Accretion 
Disk Scenario. The Astrophysical Journal. 2024 March 18; 
964(1): 77. DOI: 10.3847/1538-4357/ad226e. 

Neutron star Interior Composition Explorer (NICER) — 
Rawat D, Husain N, Misra R. Testing the dynamic origin of 
Quasi-periodic Oscillations in MAXI J1535-571 and H 1743-
322. Monthly Notices of the Royal Astronomical Society. 
2023 October 1; 524(4): 5869-5879. 
DOI: 10.1093/mnras/stad2220. 

Neutron star Interior Composition Explorer (NICER) — 
Rodriguez Cavero N, Marra L, Krawczynski HS, Dovciak M, 
et al. The First X-Ray Polarization Observation of the Black 
Hole X-Ray Binary 4U 1630–47 in the Steep Power-law 
State. The Astrophysical Journal Letters. 2023 November 
16; 958(1): L8. DOI: 10.3847/2041-8213/acfd2c. 
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Neutron star Interior Composition Explorer (NICER) — 
Sai N, Wang W, Wu H. Revisiting the spin of the stellar-
mass black hole MAXI J1820+070 with NICER. Journal of 
High Energy Astrophysics. 2024 August 1; 43: 44-50. DOI: 
10.1016/j.jheap.2024.06.004. 

Neutron star Interior Composition Explorer (NICER) 
— Shablovinskaya E, Ricci C, Lee C, Tortosa A, del 
Palacio S, et al. Joint ALMA/X-ray monitoring of the 
radio-quiet type 1 active galactic nucleus IC 4329A. 
Astronomy & Astrophysics. 2024 October; 690: A232. DOI: 
10.1051/0004-6361/202450133. 

Neutron star Interior Composition Explorer (NICER) — 
Svoboda J, Dovciak M, Steiner JF, Kaaret P, Podgorny J, 
et al. Dramatic Drop in the X-Ray Polarization of Swift 
J1727.8–1613 in the Soft Spectral State. The Astrophysical 
Journal Letters. 2024 May 7; 966(2): L35. 
DOI: 10.3847/2041-8213/ad402e. 

Neutron star Interior Composition Explorer (NICER) — 
Taverna R, Turolla R. X-ray Polarization from Magnetar 
Sources. Galaxies. 2024 February; 12(1): 6. 
DOI: 10.3390/galaxies12010006. 

Neutron star Interior Composition Explorer (NICER) 
— Tobrej M, Tamang R, Rai B, Ghising M, Paul BC. The 
ongoing spin-down episode of 4U 1626-67. Monthly 
Notices of the Royal Astronomical Society. 2023 January 
23; 528(2): 3550-3558. DOI: 10.1093/mnras/stae256. *

Neutron star Interior Composition Explorer (NICER) — 
Tominaga M, Tsujimoto M, Ebisawa K, Enoto T, Hayasaki 
K. X-Ray Spectral Variations of Circinus X-1 Observed 
with NICER throughout an Entire Orbital Cycle. The 
Astrophysical Journal. 2023 November 10; 958(1): 52. DOI: 
10.3847/1538-4357/ad0034. 

Neutron star Interior Composition Explorer (NICER) — 
Tregidga E, Steiner JF, Garraffo C, Rhea C, Aubin M. Rapid 
spectral parameter prediction for black hole X-ray binaries 
using physicalized autoencoders. Monthly Notices of the 
Royal Astronomical Society. 2024 April 1; 529(2): 1654-
1666. DOI: 10.1093/mnras/stae629. 

Neutron star Interior Composition Explorer (NICER) — 
Tuo Y, Serim MM, Antonelli M, Ducci L, Vahdat A, et al. 
Discovery of the First Antiglitch Event in the Rotation-
powered Pulsar PSR B0540-69. The Astrophysical Journal 
Letters. 2024 May 20; 967(1): L13. 
DOI: 10.3847/2041-8213/ad4488. 

Neutron star Interior Composition Explorer (NICER) — 
Vivekanand M. Phase-resolved Deadtime of the Crab 
Pulsar Using IXPE Data. The Astrophysical Journal. 2024 
August; 972(1): 36. DOI: 10.3847/1538-4357/ad67e3. 

Neutron star Interior Composition Explorer (NICER) — 
Wang PJ, Chen YP, Ji L, Zhang S, Zhang S, et al. Type-I X-ray 
burst evolution of the new millisecond pulsar MAXI J1816–
195 revealed by Insight-HXMT. Journal of High Energy 
Astrophysics. 2024 March 1; 41: 106-113. 
DOI: 10.1016/j.jheap.2024.02.004. 

Neutron star Interior Composition Explorer (NICER) — 
Wen S, Jonker PG, Levan A, Stone NC, Zabludoff A, et al. 
AT2018fyk: Candidate Tidal Disruption Event by a (Super)
Massive Black Hole Binary. The Astrophysical Journal. 2024 
July; 970(2): 116. DOI: 10.3847/1538-4357/ad4da3. 

Neutron star Interior Composition Explorer (NICER) — 
Wevers T, Guolo M, Pasham DR, Coughlin ER, Tombesi F, 
et al. Delayed X-Ray Brightening Accompanied by Variable 
Ionized Absorption Following a Tidal Disruption Event. The 
Astrophysical Journal. 2024 February 29; 963(1): 75. DOI: 
10.3847/1538-4357/ad1878. 

Neutron star Interior Composition Explorer (NICER) — 
Xiao H, Ji L. A Transition Discovered in the Subcritical 
Regime of 1A 0535+262. The Astrophysical Journal. 2024 
February; 963(1): 42. DOI: 10.3847/1538-4357/ad23cd. 

Neutron star Interior Composition Explorer (NICER) — 
Yang ZX, Zhang L, Zhang S, Mendez M, Garcia F, et al. Fast 
transitions of X-ray variability in the black hole transient GX 
339-4: comparison with MAXI J1820+070 and MAXI J1348-
630. Monthly Notices of the Royal Astronomical Society. 
2023 May 21; 521(3): 3570-3584. 
DOI: 10.1093/mnras/stad795. *
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Neutron star Interior Composition Explorer (NICER) — 
Yu W, Bu Q, Liu H, Huang Y, Zhang L, et al. A Spectral-timing 
Study of the Inner Flow Geometry in MAXI J1535-571 with 
Insight-HXMT and NICER. The Astrophysical Journal. 2023 
August 20; 953(2): 191. DOI: 10.3847/1538-4357/acd9a2. *

Neutron star Interior Composition Explorer (NICER) — 
Zhang S, Chen YP, Yu ZL, Kong LD, Wang PJ, et al. The post-
quiescence properties of Cir X-1 at orbital phase around 
periastron observed by NuSTAR and NICER. Monthly 
Notices of the Royal Astronomical Society. 2024 January; 
527(3): 8029–8042. DOI: 10.1093/mnras/stad3696. 

Neutron star Interior Composition Explorer (NICER) — 
Zhang Y, Mendez M, García F, Altamirano D, Belloni TM, et 
al. A NICER look at the jet-like corona of MAXI J1535-571 
through type-B quasi-periodic oscillations. Monthly Notices 
of the Royal Astronomical Society. 2023 April 21; 520(4): 
5144-5156. DOI: 10.1093/mnras/stad460. *

Neutron star Interior Composition Explorer (NICER) — 
Zheng S, Han D, Xu H, Lee K, Yuan J, et al. New Timing 
Results of MSPs from NICER Observations. Universe. 2024 
April 7; 10(4): 174. DOI: 10.3390/universe10040174. 

Neutron star Interior Composition Explorer (NICER) — 
Zhang L, Mendez M, Garcia F, Zhang Y, Ma R, et al. Type-A 
quasi-periodic oscillation in the black hole transient MAXI 
J1348-630. Monthly Notices of the Royal Astronomical 
Society. 2023 December; 526(3): stad3062. 
DOI: 10.1093/mnras/stad3062. 

Neutron star Interior Composition Explorer (NICER) — 
Zhu Z, Chen X, Wang W. The bicoherence study of quasi-
periodic oscillations in MAXI J1535-571. Monthly Notices 
of the Royal Astronomical Society. 2024 April 21; 529(4): 
4602-4610. DOI: 10.1093/mnras/stae832. 

Neutron star Interior Composition Explorer (NICER) — 
Zhu H, Chen X, Wang W. Timing analysis of the new black 
hole candidate MAXI J1803-298 with Insight–HXMT and 
NICER. Monthly Notices of the Royal Astronomical Society. 
2023 August 11; 523(3): 4394-4404. 
DOI: 10.1093/mnras/stad1656. *

Neutron star Interior Composition Explorer, Monitor of 
All-sky X-ray Image (NICER, MAXI) — Athulya MP, Nandi 
A. Multimission view of the low-luminosity ‘obscured’ 
phase of GRS 1915+105. Monthly Notices of the Royal 
Astronomical Society. 2023 October 11; 525(1): 489-507. 
DOI: 10.1093/mnras/stad2072. 

Neutron star Interior Composition Explorer, Monitor 
of All-sky X-ray Image (NICER, MAXI) — Banerjee S, 
Dewangan GC, Knigge C, Georganti M, Gandhi P, et al. A 
Multiwavelength Study of the Hard and Soft States of MAXI 
J1820+070 During Its 2018 Outburst. The Astrophysical 
Journal. 2024 April 1; 964(2): 189. 
DOI: 10.3847/1538-4357/ad24ef. 

Neutron star Interior Composition Explorer, Monitor of 
All-sky X-ray Image (NICER, MAXI) — Barillier E, Grinberg 
V, Horn D, Nowak MA, Remillard RA, et al. NICER/NuSTAR 
Characterization of 4U 1957+11: A Near Maximally 
Spinning Black Hole Potentially in the Mass Gap. The 
Astrophysical Journal. 2023 February 22; 944(2): 165. 
DOI: 10.3847/1538-4357/acaeaf. *

Neutron star Interior Composition Explorer, Monitor 
of All-sky X-ray Image (NICER, MAXI) — Capitanio F, 
Fabiani S, Gnarini A, Ursini F, Ferrigno C, et al. Polarization 
Properties of the Weakly Magnetized Neutron Star 
X-Ray Binary GS 1826–238 in the High Soft State. The 
Astrophysical Journal. 2023 February; 943(2): 129. 
DOI: 10.3847/1538-4357/acae88. *

Neutron star Interior Composition Explorer, Monitor of 
All-sky X-ray Image (NICER, MAXI) — Farinelli R, Fabiani S, 
Poutanen J, Ursini F, Ferrigno C, et al. Accretion geometry 
of the neutron star low mass X-ray binary Cyg X-2 from 
X-ray polarization measurements. Monthly Notices of the 
Royal Astronomical Society. 2023 March 1; 519(3): 3681-
3690. DOI: 10.1093/mnras/stac3726. *

Neutron star Interior Composition Explorer, Monitor of 
All-sky X-ray Image (NICER, MAXI) — Li PP, Tao L, Zhang L, 
Bu Q, Qu J, et al. Detection of a strong ~2.5 Hz modulation 
in the newly discovered millisecond pulsar MAXI J1816–
195. Monthly Notices of the Royal Astronomical Society. 
2023 October; 525(1): 595-606. 
DOI: 10.1093/mnras/stad2286. 
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Neutron star Interior Composition Explorer, Monitor 
of All-sky X-ray Image (NICER, MAXI) — Mancuso GC, 
Altamirano D, Bult PM, Chenevez J, Guillot S, et al. 
Detection of millihertz quasi-periodic oscillations in the 
low-mass X-ray binary 4U 1730–22 with NICER. Monthly 
Notices of the Royal Astronomical Society. 2023 June; 
521(4): 5616-5623. DOI: 10.1093/mnras/stad949. *

Neutron star Interior Composition Explorer, Monitor of 
All-sky X-ray Image (NICER, MAXI) — Marino A, Russell TD, 
Del Santo M, Beri A, Sanna A, et al. The accretion/ejection 
link in the neutron star X-ray binary 4U 1820-30 I: a 
boundary layer-jet coupling? Monthly Notices of the Royal 
Astronomical Society. 2023 October 21; 525(2): 2366-2379. 
DOI: 10.1093/mnras/stad2386. 

Orbiting Carbon Observatory-3 (OCO-3) — Cusworth DH, 
Thorpe A, Miller CE, Ayasse AK, Jiorle R, et al. Two years of 
satellite-based carbon dioxide emission quantification at 
the world's largest coal-fired power plants. Atmospheric 
Chemistry and Physics. 2023 November 24; 23(22): 14577-
14591. DOI: 10.5194/acp-23-14577-2023. 

Space Environment Data Acquisition Equipment - 
Attached Payload (SEDA-AP) — Matsumoto K, Suzuki 
M, Kimoto Y. Comparison of properties of solid lubricant 
between two exposure experiments aboard the ISS. Berlin: 
Protection of Materials and Structures From the Space 
Environment; 2013. 327-336. 
DOI: 10.1007/978-3-642-30229-9_30. *

STP-H5-Lightning Imaging Sensor (STP-H5 LIS) — Ahmed 
F, Hasan S, Mahbubul I, Mallik M, Hossen M. GIS-based 
spatial analysis for lightning scenario in Bangladesh. 
Heliyon. 2024 April 15; 10(7): e28708. 
DOI: 10.1016/j.heliyon.2024.e28708. 

STP-H5-Lightning Imaging Sensor (STP-H5 LIS) — Zhang 
D, Cummins KL, Lang TJ, Buechler DE, Rudlosky S. 
Performance evaluation of the Lightning Imaging Sensor 
on the International Space Station. Journal of Atmospheric 
and Oceanic Technology. 2023 September; 40 (9), 1063–
1082. DOI: 10.1175/JTECH-D-22-0120.1. *

Stratospheric Aerosol and Gas Experiment III-ISS (SAGE 
III-ISS) — Knepp T, Kovilakam M, Thomason LW, Miller SJ. 
Characterization of stratospheric particle size distribution 
uncertainties using SAGE II and SAGE III/ISS extinction 
spectra. Atmospheric Measurement Techniques. 2024 April 
9; 17(7): 2025-2054. DOI: 10.5194/amt-17-2025-2024. 

Stratospheric Aerosol and Gas Experiment III-ISS (SAGE 
III-ISS) — Thomason LW, Knepp T. Quantifying SAGE II 
(1984-2005) and SAGE III (2017-2021) stratospheric smoke 
events. XXVIII General Assembly of the International Union 
of Geodesy and Geophysics (IUGG), Berlin, Germany; 2023 
July 11-20. 44pp. DOI: 10.57757/IUGG23-0149. *

Stratospheric Aerosol and Gas Experiment III-ISS (SAGE 
III-ISS) — Wrana F, Niemeier U, Thomason LW, Wallis S, 
von Savigny C. Stratospheric aerosol size reduction after 
volcanic eruptions. Atmospheric Chemistry and Physics. 
2023 September 1; 23(17): 9725-9743. 
DOI: 10.5194/acp-23-9725-2023. *

Temporal Experiment for Storms and Tropical Systems 
- Demonstration (TEMPEST-D) — Brown ST, Tanner A, 
Reising SC, Berg W. Single-point calibration for microwave 
sounders: Application to TEMPEST-D. Journal of 
Atmospheric and Oceanic Technology. 2023 June 20; 40(6): 
669-676. DOI: 10.1175/JTECH-D-22-0063.1. *

Total and Spectral Solar Irradiance Sensor (Total & 
Spectral Solar Irradiance Sensor (TSIS)) — Richard EC, 
Coddington OM, Harber D, Chambliss M, Penton S, et al. 
Advancements in solar spectral irradiance measurements 
by the TSIS-1 Spectral Irradiance Monitor and its role 
for long-term data. Journal of Space Weather and Space 
Climate. 2024 April 12; 14(10): 25pp. DOI: 10.1051/
swsc/2024008.

Educational And Cultural Activities

Amateur Radio on the International Space Station (ARISS) 
— Diggens M, Williams J, Benedix G. No Roadblocks in 
Low Earth Orbit: The Motivational Role of the Amateur 
Radio on the International Space Station (ARISS) School 
Program in STEM Education. Space Education & Strategic 
Applications. 2023 November 1; 30pp. 
DOI: 10.18278/001c.89715. 
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Genes in Space-9 — Kocalar S, Miller BM, Huang A, 
Gleason EJ, Martin K, et al. Validation of Cell-Free Protein 
Synthesis Aboard the International Space Station. ACS 
Synthetic Biology. 2024 March 15; 13(3): 942-950. 
DOI: 10.1021/acssynbio.3c00733. 

International Space Station Archaeological Project - 
Sampling Quadrangle Assemblages Research Experiment 
(SQuARE) — Walsh JS, Graham S, Gorman A, Brousseau 
C, Abdullah S. Archaeology in space: The Sampling 
Quadrangle Assemblages Research Experiment (SQuARE) 
on the International Space Station. Report 1: Squares 03 
and 05. PLOS ONE. 2024 August 7; 19(8): e0304229. DOI: 
10.1371/journal.pone.0304229. 

Optical Sensors based on CARbon materials: QUantum 
Belgium (Ice Cube #8 - OSCAR QUBE) — Beerden 
Y, Vandebosch R, Ermakova A, Nesladek M, Hruby J. 
Long-Term Stability Assessment of Quantum Diamond 
Magnetometers in Low Earth Orbit. IGARSS 2024 
- 2024 IEEE International Geoscience and Remote 
Sensing Symposium; 2024 July. 465-468, DOI: 10.1109/
IGARSS53475.2024.10641354

Synchronized Position Hold, Engage, Reorient, 
Experimental Satellites-Zero-Robotics (SPHERES-Zero-
Robotics) — Saenz-Otero A, Katz JG, Mohan S, Miller 
DW, Chamitoff GE. ZERO-Robotics: A student competition 
aboard the International Space Station. 2010 IEEE 
Aerospace Conference, Big Sky, MT; 2010 March. 1-11. DOI: 
10.1109/AERO.2010.5446894. *

Human Research

Acoustic Upgraded Diagnostics In-Orbit (Acoustic 
Diagnostics) — Moleti A, Minniti T, Sharma Y, Russo 
A, Civiero A, et al. Otoacoustic Estimate of Astronauts’ 
Intracranial Pressure Changes During Spaceflight. Journal 
of the Association for Research in Otolaryngology: JARO. 
2024 September 13; epub. DOI: 10.1007/s10162-024-
00962-1

Advanced Resistive Exercise Device (ARED) — Caruso 
J, Patel N, Wellwood J, Bollinger L. Impact of Exercise-
Induced Strains and Nutrition on Bone Mineral Density in 
Spaceflight and on the Ground. Aerospace Medicine and 
Human Performance. 2023 December; 94(12): 923-933. 
DOI: 10.3357/AMHP.6255.2023. 

Airway Monitoring — Karlsson LL, Gustafsson LE, 
Linnarsson D. Pulmonary nitric oxide in astronauts 
before and during long-term spaceflight. Frontiers in 
Physiology. 2024 January 30; 15: 1298863. DOI: 10.3389/
fphys.2024.1298863. 

Assessment of the effect of space flight on bone quality 
using three-dimensional high resolution peripheral 
quantitative computed tomography (HR-pQCT) (TBone) 
— Kemp TD, Besler BA, Gabel L, Boyd SK. Predicting bone 
adaptation in astronauts during and after spaceflight. Life. 
2023 November 9; 13(11): 2183. 
DOI: 10.3390/life13112183. 

Astronaut's Energy Requirements for Long-Term Space 
Flight (Energy) — Le Roux E, Chery I, Schoeller DA, 
Bourdier P, Maillet A, et al. Substrate metabolism in male 
astronauts onboard the International Space Station: the 
ENERGY study. npj Microgravity. 2024 March 27; 10(1): 
1-11. DOI: 10.1038/s41526-024-00360-0. 

Biomedical Analyses of Human Hair Exposed to a Long-
term Space Flight (Hair) — Gu X, Han Y, Shao Y, Ma W, 
Shao Z, et al. Gene expression changes reveal the impact 
of the space environment on the skin of ISS astronauts. 
Clinical and Experimental Dermatology. 2023 October; 
48(10): 1128-1137. DOI: 10.1093/ced/llad178. 

Cartilage-Bone-Synovium (CBS) Micro-Physiological 
System (MPS) Investigation Using the Multi-purpose 
Variable-G Platform (MVP Cell-06) — Dwivedi G, 
Flaman L, Alaybeyoglu B, Frank EH, Black RM, et al. 
Effects of dexamethasone and IGF-1 on post-traumatic 
osteoarthritis-like catabolic changes in a human 
cartilage-bone-synovium microphysiological system in 
space and ground control tissues on earth. Frontiers in 
Space Technologies. 2024 March 14; 5: DOI: 10.3389/
frspt.2024.1358412. 
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https://www.nature.com/articles/s41526-024-00360-0
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https://academic.oup.com/ced/article-abstract/48/10/1128/7160873?redirectedFrom=fulltext&login=true
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https://www.frontiersin.org/articles/10.3389/frspt.2024.1358412/full
https://www.frontiersin.org/articles/10.3389/frspt.2024.1358412/full
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Capillary Flow Experiment , Human Exploration Research 
Opportunities - Differential Effects on Homozygous Twin 
Astronauts Associated with Differences in Exposure to 
Spaceflight Factors, International Space Station Summary 
of Research Performed (CFE, Twins Study, ISS Summary of 
Research) — Mason CE, Green J, Adamopoulos K, Afshin 
EE, Baechle JJ, et al. A Second Space Age Spanning Omics, 
Platforms, and Medicine Across Orbits. Nature. 2024 June 
11; 632: 995-1008. DOI: 10.1038/s41586-024-07586-8. 

DAN — Baranov VM, Katuntsev VP, Tarasenkov GG, 
Khudiakova EP, Sedelkova VA, et al. Studies of the activity 
of the central respiratory mechanism in long-duration 
space missions. Human Physiology. 2023 December; 49(7): 
780-786. DOI: 10.1134/S0362119723070010. 

Effects of Microgravity on the Haemopoietic System: A 
Study on Neocytolysis (Neocytolysis) — Risso A, Turello M, 
Antonutto G. Neocytolysis and alterations of erythrocytes 
over a short term spaceflight. Journal of Gravitational 
Physiology. 2008 December; 15(2): 10pp. *

Genome and Epigenome Analysis of Circulating Nucleic 
Acid-based Liquid Biopsy (Cell-Free Epigenome) — 
Husna N, Aiba T, Fujita S, Saito Y, Shiba D, et al. Release 
of CD36-associated cell-free mitochondrial DNA and RNA 
as a hallmark of space environment response. Nature 
Communications. 2024 June 11; 15(1): 4814. 
DOI: 10.1038/s41467-023-41995-z. 

Genome and Epigenome Analysis of Circulating Nucleic 
Acid-based Liquid Biopsy, Human Exploration Research 
Opportunities - Differential Effects on Homozygous Twin 
Astronauts Associated with Differences in Exposure to 
Spaceflight Factors (Cell-Free Epigenome, Twins Study, 
GeneLAB) — Borg J, Loy C, Kim J, Buhagiar A, Chin CR, et al. 
Spatiotemporal expression and control of haemoglobin in 
space. Nature Communications. 2024 June 11; 15(1): 4927. 
DOI: 10.1038/s41467-024-49289-8.

Human Exploration Research Opportunities - Differential 
Effects on Homozygous Twin Astronauts Associated with 
Differences in Exposure to Spaceflight Factors, Genome 
and Epigenome Analysis of Circulating Nucleic Acid-based 
Liquid Biopsy (Twins Study, Cell-Free Epigenome) — 
McDonald JT, Kim J, Farmerie L, Johnson ML, Trovao NS, 
et al. Space radiation damage rescued by inhibition of key 
spaceflight associated miRNAs. Nature Communications. 
2024 June 11; 15(1): 4825. DOI: 10.1038/s41467-024-
48920-y. 

International Space Station Medical Monitoring (ISS 
Medical Monitoring) — Ax T, Ganse B, Fries F, Szentmáry 
N, de Paiva CS, et al. Dry Eye Disease in Astronauts: A 
Narrative Review. Frontiers in Physiology. 2023 October 19; 
14: 1281327. DOI: 10.3389/fphys.2023.1281327. 

International Space Station Medical Monitoring (ISS 
Medical Monitoring) — Gibson CR, Mader TH, Lipsky 
W, Schallhorn SC, Tarver WJ, et al. Photorefractive 
keratectomy and laser-assisted in situ keratomileusis on 
6-month space missions. Aerospace Medicine and Human 
Performance. 2024 May; 95(5): 278-281. DOI: 10.3357/
AMHP.6368.2024. 

International Space Station Medical Monitoring (ISS 
Medical Monitoring) — Kikina AY, Matrosova MS, 
Gorbacheva EY, Gogichaeva KK, Toniyan KA, et al. 
Weightlessness leads to an increase granulosa cells in the 
growing follicle. npj Microgravity. 2024 June 22; 10(1): 1-6. 
DOI: 10.1038/s41526-024-00413-4. 

International Space Station Summary of Research 
Performed (ISS Summary of Research) — Lansiaux E, Jain 
N, Chodnekar SY, Siddiq A, Ibrahim M, et al. Understanding 
the complexities of space anaemia in extended space 
missions: revelations from microgravitational odyssey. 
Frontiers in Physiology. 2024 March 11; 15: 6pp. DOI: 
10.3389/fphys.2024.1321468. 

International Space Station Summary of Research 
Performed (ISS Summary of Research) — Meer E, Grob SR, 
Lehnhardt KR, Sawyer A. Ocular complaints and diagnoses 
in spaceflight. npj Microgravity. 2024 January 2; 10(1): 
7pp. DOI: 10.1038/s41526-023-00335-7. 
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https://www.nature.com/articles/s41526-023-00335-7


74

List of Archived spAce stAtion pubLicAtions

Oct. 1, 2023 – Sept. 30, 2024
(Listed by category and alphabetically)

International Space Station Summary of Research 
Performed (ISS Summary of Research) — Parsa A, 
Ghadi G, Jason B, Haig A, Alan C. Utility of ultrasound in 
managing acute medical conditions in space: a scoping 
review. Ultrasound Journal. 2023 December 12; 15(1): 47. 
DOI: 10.1186/s13089-023-00349-y. 

International Space Station Summary of Research 
Performed (ISS Summary of Research) — Yin Y, Liu J, Fan 
Q, Zhao S, Wu X, et al. Long-term spaceflight composite 
stress induces depression and cognitive impairment in 
astronauts-insights from neuroplasticity. Translational 
Psychiatry. 2023 November 8; 13(1): 342. DOI: 10.1038/
s41398-023-02638-5. 

Medical Proteome Analysis of Osteoporosis and 
Bone Mass-related Proteins Using the Kibo Japanese 
Experiment Module of International Space Station 
(Medical Proteomics) — Ino Y, Ohira T, Kumagai K, Nakai 
Y, Akiyama T, et al. Identification of mouse soleus muscle 
proteins altered in response to changes in gravity loading. 
Scientific Reports. 2023 September 22; 13(1): 15768. DOI: 
10.1038/s41598-023-42875-8. *

Medical Proteome Analysis of Osteoporosis and 
Bone Mass-related Proteins Using the Kibo Japanese 
Experiment Module of International Space Station 
(Medical Proteomics) — Kimura Y, Nakai Y, Ino Y, Akiyama 
T, Moriyama K, et al. Changes in the astronaut serum 
proteome during prolonged spaceflight. Proteomics. 
2024 January 7; 24(10): e2300328. DOI: 10.1002/
pmic.202300328. 

Medical Proteome Analysis of Osteoporosis and 
Bone Mass-related Proteins Using the Kibo Japanese 
Experiment Module of International Space Station 
(Medical Proteomics) — Kimura Y, Nakai Y, Ino Y, Akiyama 
T, Moriyama K, et al. Identification of gravity-responsive 
serum proteins in spaceflight mice using a quantitative 
proteomic approach with data-independent acquisition 
mass spectrometry. Proteomics. 2024 May; 24(9): 
2300214. DOI: 10.1002/pmic.202300214. 

Muscle Biopsy — Blottner D, Moriggi M, Trautmann G, 
Furlan S, Block K, et al. Nitrosative Stress in Astronaut 
Skeletal Muscle in Spaceflight. Antioxidants. 2024 April; 
13(4): 432. DOI: 10.3390/antiox13040432. 

Muscle Tone in Space (Myotones) — Schoenrock B, 
Muckelt PE, Hastermann M, Albracht K, MacGregor R, et 
al. Muscle stiffness indicating mission crew health in space. 
Scientific Reports. 2024 February 20; 14(1): 4196. DOI: 
10.1038/s41598-024-54759-6. 

Myotendinous and Neuromuscular Adaptation to Long-
term Spaceflight (Sarcolab) — Murgia M, Rittweger J, 
Reggiani C, Bottinelli R, Mann M, et al. Spaceflight on 
the ISS changed the skeletal muscle proteome of two 
astronauts. npj Microgravity. 2024 June 5; 10(1): 60. DOI: 
10.1038/s41526-024-00406-3. 

Ocular Rigidity as a Novel Risk Factor for Space Flight-
Associated Neuro-Ocular Syndrome (SANSORI - Space 
Flight-Associated Neuro-Ocular Syndrome Ocular Rigiditiy 
Investigation) — Solano MM, Dumas R, Lesk M, Costantino 
S. Ocular biomechanical responses to long-duration 
spaceflight. IEEE Open Journal of Engineering in Medicine 
and Biology. 2024 September; epub: 1-6. DOI: 10.1109/
OJEMB.2024.3453049.

Pain in Space (Microgravity Pain Sensation (Ax-1)) — 
Sauer AK, Vigouroux M, Dougherty PM, Cata JP, Ingelmo P. 
Pain experience and sensory changes in astronauts during 
and after short-lasting commercial spaceflight: A proof-of-
concept study. Journal of Pain Research. 2023 December 
11; 16: 4253-4266. DOI: 10.2147/JPR.S440630. 

Physiological Factors Contributing to Postflight Changes 
in Functional Performance (Functional Task Test, Time 
Perception in Microgravity) — Clement GR, Kuldavletova 
O, Macaulay TR, Wood SJ, Navarro Morales DC, et al. 
Cognitive and balance functions of astronauts after 
spaceflight are comparable to those of subjects with 
bilateral vestibulopathy. Frontiers in Neurology. 2023 
October 27; 14: 11pp. DOI: 10.3389/fneur.2023.1284029. 

https://theultrasoundjournal.springeropen.com/articles/10.1186/s13089-023-00349-y
https://www.nature.com/articles/s41398-023-02638-5
https://www.nature.com/articles/s41398-023-02638-5
https://www.nature.com/articles/s41526-024-00406-3
https://www.nature.com/articles/s41598-023-42875-8
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=7590
https://analyticalsciencejournals.onlinelibrary.wiley.com/doi/10.1002/pmic.202300328
https://analyticalsciencejournals.onlinelibrary.wiley.com/doi/10.1002/pmic.202300328
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=7590
https://analyticalsciencejournals.onlinelibrary.wiley.com/doi/10.1002/pmic.202300214
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=1191
https://www.mdpi.com/2076-3921/13/4/432
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=7573
https://www.nature.com/articles/s41598-024-54759-6
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=725
https://www.nature.com/articles/s41526-024-00406-3
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=8241
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=8241
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=8241
https://ieeexplore.ieee.org/document/10666778
https://ieeexplore.ieee.org/document/10666778
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=8677
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=8677
https://www.dovepress.com/pain-experience-and-sensory-changes-in-astronauts-during-and-after-sho-peer-reviewed-fulltext-article-JPR
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=122
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=7504
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=7504
https://www.frontiersin.org/journals/neurology/articles/10.3389/fneur.2023.1284029/full
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Pille-MKS: Determine the Value of the Accumulated 
Radiation Dose in a Visiting Crewmember (Pille-
ISS) — Pinczes P, Hirn A, Apathy I, Deme S, Ivanova 
OA, et al. Automatic measurements with the Pille-ISS 
thermoluminescent dosimeter system on board the 
International Space Station (2003-2021). Life Sciences in 
Space Research. 2024 May; 41: 52-55. 
DOI: 10.1016/j.lssr.2024.01.007. 

Recovery of Functional Sensorimotor Performance 
Following Long Duration Space Flight (Field Test) — 
Tomilovskaya ES, Bekreneva M, Rukavishnikov IV, Kofman 
IS, Kitov VV, et al. Qualitative analysis of the presence 
of gaze-evoked nystagmus in astronauts after long term 
space flights. Results of “Field test” experiment. Acta 
Astronautica. 2024 November; 224: 82-88. 
DOI: 10.1016/j.actaastro.2024.07.026.

rHEALTH® ONE Microgravity Demonstration (rHEALTH) — 
Rea DJ, Miller RS, Valentine RW, Cristoforetti S, Bearg SB, et 
al. Single drop cytometry onboard the International Space 
Station. Nature Communications. 2024 March 25; 15(1): 
2634. DOI: 10.1038/s41467-024-46483-6. 

Space Headaches  — Van Oosterhout WP, Perenboom MJ, 
Terwindt GM, Ferrari MD, Vein AA. Frequency and clinical 
features of space headache experienced by astronauts 
during long-haul space flights. Neurology. 2024 April 9; 
102(7): e209224. DOI: 10.1212/WNL.0000000000209224. 

Study of the Individual Features of the Psychological 
and Physiological Regulator of the State and Reliability 
of Work Performance in Crewmembers in Long-Term 
Spaceflight (Pilot-Deyatelnost)— Salnitskiy VP, Dudukin 
AV, Savchenko EG, Stepanova SI, Nesterov VF, et al. [Results 
of operator's work during space flight (experiment "pilot") 
under different work-and-rest cycles]. Aviakosmicheskaia i 
Ekologicheskaia Meditsina (Aerospace and Environmental 
Medicine). 2012 September - October; 46(5): 19-25. *

The Detrimental Effects of Long Duration Spaceflight 
on Human Wayfinding: The Behavioural and Neural 
Mechanisms Study (Wayfinding) — Burles F, Iaria G. 
Neurocognitive adaptations for spatial orientation and 
navigation in astronauts. Brain Sciences. 2023 November 
15; 13(11): 1592. DOI: 10.3390/brainsci13111592.

The Detrimental Effects of Long Duration Spaceflight 
on Human Wayfinding: The Behavioural and Neural 
Mechanisms Study (Wayfinding) — Burles F, Willson M, 
Townes P, Yang A, Iaria G. Preliminary evidence of high 
prevalence of cerebral microbleeds in astronauts with 
spaceflight experience. Frontiers in Physiology. 2024 June 
13; 15: 8pp. DOI: 10.3389/fphys.2024.1360353. 

The Effect of Long Duration Hypogravity on the 
Perception of Self-Motion (VECTION) — Jorges B, Bury 
N, McManus M, Bansal A, Allison RS, et al. The effects of 
long-term exposure to microgravity and body orientation 
relative to gravity on perceived traveled distance. npj 
Microgravity. 2024 March 13; 10(1): 1-8. 
DOI: 10.1038/s41526-024-00376-6.

The MARROW study (Bone Marrow Adipose Reaction: 
Red Or White?) (Marrow) — Trudel G, Stratis D, Rocheleau 
L, Pelchat M, Laneuville O. Transcriptomic evidence of 
erythropoietic adaptation from the International Space 
Station and from an Earth-based space analog. npj 
Microgravity. 2024 May 13; 10(1): 55. 
DOI: 10.1038/s41526-024-00400-9. 

The Space Frontier and Extraterrestrial Cardioprotection 
(Cardioprotection Ax-1) — Garmany A, Yamada S, Park 
S, Terzic A. Plasma biomarkers of first all-civilian space 
flight to the International Space Station. Mayo Clinic 
Proceedings. 2024 September; 99(9): 1523-1525. 
DOI: 10.1016/j.mayocp.2024.05.024. 

Vision Impairment and Intracranial Pressure (VIIP) — 
Brunstetter TJ, Zwart SR, Brandt K, Brown DM, Clemett SJ, 
et al. Severe spaceflight-associated neuro-ocular syndrome 
in an astronaut with 2 predisposing factors. JAMA 
Ophthalmology. 2024 July 5; 142 (9): 808–817. 
DOI: 10.1001/jamaophthalmol.2024.2385. 

Physical Science

3D Silicon Detector Telescope (TriTel) — Zabori B, Hirn 
A. TriTel 3 dimensional space dosimetric telescope in 
the European Student Earth Orbiter project of ESA. Acta 
Astronautica. 2012 February - March; 71: 20-31. DOI: 
10.1016/j.actaastro.2011.08.010. *
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https://www.nature.com/articles/s41467-024-46483-6
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https://www.neurology.org/doi/10.1212/WNL.0000000000209224
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https://www.mdpi.com/2076-3425/13/11/1592
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https://www.frontiersin.org/journals/physiology/articles/10.3389/fphys.2024.1360353/full
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=7484
https://www.nature.com/articles/s41526-024-00376-6
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https://www.nature.com/articles/s41526-024-00400-9
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=8638
https://www.sciencedirect.com/science/article/pii/S0025619624002726?via%3Dihub
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=1008
https://jamanetwork.com/journals/jamaophthalmology/article-abstract/2821259
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=389
https://www.sciencedirect.com/science/article/pii/S0094576511002712?via%3Dihub
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Advanced Combustion via Microgravity Experiments 
(ACME) — Stocker DP. Recent research on flames of 
gaseous fuel aboard the International Space Station. 
33rd Conference of the Japan Society of Microgravity 
Application, Virtual, Japan; 2021 October 13-15. 11. *

Asymmetric Sawtooth and Cavity-Enhanced Nucleation-
Driven Transport (PFMI-ASCENT) — Sridhar K, Narayanan 
V, Bhavnani SH. Enhanced heat transfer in microgravity 
from asymmetric sawtooth microstructure with 
engineered cavities. International Journal of Heat and 
Mass Transfer. 2024 May; 222: 125158. DOI: 10.1016/j.
ijheatmasstransfer.2023.125158. 

Asymmetric Sawtooth and Cavity-Enhanced Nucleation-
Driven Transport (PFMI-ASCENT) — Sridhar K, Narayanan 
V, Bhavnani SH. Visualization of vapor morphology and 
motion from an engineered surface in microgravity. 
Proceedings of the 17th International Heat Transfer 
Conference, IHTC-17, Cape Town, South Africa; 2023 
August 14-18. 10pp. DOI: 10.1615/IHTC17.480-20. *

Atomic Clock Ensemble in Space (ACES) — Biondi R, 
Neubert T, Syndergaard S, Nielsen JK. Radio occultation 
bending angle anomalies during tropical cyclones. 
Atmospheric Measurement Techniques. 2011 June 15; 4(6): 
1053-1060. DOI: 10.5194/amt-4-1053-2011. *

Atomic Clock Ensemble in Space (ACES) — Prochazka I, 
Blazej J, Kodet J. Measurement of the optical to electrical 
detection delay in the detector for ground-to-space laser 
time transfer. Metrologia. 2011 June; 48(3): L13-L16. DOI: 
10.1088/0026-1394/48/3/L01. *

BRazing of Aluminum alloys IN Space (BRAINS)(SUBSA-
BRAINS) — Gruzd SA, Krivilyov MD, Samsonov DS, Wu Y, 
Sekulic DP, et al. Non-isothermal wetting of an Al alloy pin 
by Al-Si Melt under terrestrial and microgravity conditions. 
Microgravity Science and Technology. 2022 July 21; 34(4): 
65. DOI: 10.1007/s12217-022-09973-0. *

Capillary Flow Experiment (CFE) — McCraney JT, Weislogel 
MM, Steen PH. Capillary Flow Experiments conducted 
aboard the International Space Station: Experiments and 
simulations. Microgravity Science and Technology. 2022 
July 18; 34(4): 63. DOI: 10.1007/s12217-022-09988-7. *

Coarsening in Solid Liquid Mixtures-2 (CSLM-2) — 
Hickman JM, Voorhees PW, Kwon Y, Lorik T. Coarsening in 
solid-liquid mixtures-2: a materials science experiment for 
the ISS. 2005 IEEE Aerospace Conference, Big Sky, MT; 2005 
March. 1054-1060. DOI: 10.1109/AERO.2005.1559395. *

Coarsening in Solid Liquid Mixtures-2 (CSLM-2) — Wang 
KG, Li X. Systematic and quantitative testing simulations 
and theories on phase coarsening by experiments. 
Materialia. 2024 September; 37: 102192. 
DOI: 10.1016/j.mtla.2024.102192. 

Cold Atom Lab — Elliott ER, Aveline DC, Bigelow NP, Boegel 
P, Botsi S, et al. Quantum gas mixtures and dual-species 
atom interferometry in space. Nature. 2023 November 16; 
623(7987): 502-508. DOI: 10.1038/s41586-023-06645-w. 

Cold Atom Lab — Williams JR, Sackett CA, Ahlers H, 
Aveline DC, Boegel P, et al. Pathfinder experiments with 
atom interferometry in the Cold Atom Lab onboard the 
International Space Station. Nature Communications. 2024 
August 13; 15(1): 6414. DOI: 10.1038/s41467-024-50585-6.

Columnar-Equiaxed Transition in Solidification Processing 
for the Transparent Alloys Instrument,  DEvice for the 
study of Critical LIquids and Crystallization - Directional 
Solidification Insert, Metastable Solidification of 
Composites: Novel Peritectic Structures and In-Situ 
Composites for the Transparent Alloys Instrument, 
Solidification along a Eutectic Path in Ternary Alloys 
Experiment, Solidification along a Eutectic Path in 
Binary Alloys for the Transparent Alloys Instrument, 
International Space Station Summary of Research 
Performed (Transparent Alloys - CETSOL, DECLIC-DSI, 
Transparent Alloys - METCOMP, Transparent Alloys - SETA, 
Transparent Alloys-SEBA, ISS Summary of Research) — 
Akamatsu S, Bottin-Rousseau S, Witusiewicz VT, Hecht 
U, Plapp M, et al. Microgravity studies of solidification 
patterns in model transparent alloys onboard the 
International Space Station. npj Microgravity. 2023 
October 18; 9(1): 1-12. DOI: 10.1038/s41526-023-00326-8. 
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https://www.sciencedirect.com/science/article/abs/pii/S0017931023013030?via%3Dihub
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https://amt.copernicus.org/articles/4/1053/2011/
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https://iopscience.iop.org/article/10.1088/0026-1394/48/3/L01
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https://link.springer.com/article/10.1007/s12217-022-09973-0
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https://link.springer.com/article/10.1007/s12217-022-09988-7
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https://ieeexplore.ieee.org/document/1559395
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=45
https://www.sciencedirect.com/science/article/abs/pii/S2589152924001893?via%3Dihub
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=7396
https://www.nature.com/articles/s41586-023-06645-w
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=7396
https://www.nature.com/articles/s41467-024-50585-6
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=8773
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=196
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=8504
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=8215
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=7714
https://www.nature.com/articles/s41526-023-00326-8
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Columnar-to-Equiaxed Transition in Solidification 
Processing (CETSOL) — Roosz A, Ronafoldi A, Li Y, 
Mangelinck-Noel N, Zimmermann G, et al. Effect of 
solidification parameters on the amount of eutectic and 
secondary arm spacing of Al–7wt%Si alloy solidified 
under microgravity: An experimental analysis. Effect of 
Microgravity and Magnetic Steering on the Melt Flow and 
the Microstructure of Solidified Alloys; 2024. DOI: 10.9734/
bpi/mono/978-81-969723-1-8/CH4. 

Confined Combustion — Sharma A, Li Y, Liao YT, Ferkul PV, 
Johnston MC, et al. Effects of confinement on opposed-
flow flame spread over cellulose and polymeric solids in 
microgravity. Microgravity Science and Technology. 2024 
April; 36(2): 20. DOI: 10.1007/s12217-024-10106-y. 

Constrained Vapor Bubble (CVB) — Chakrabarti U, Yasin 
A, Bellur K, Allen JS. An Investigation of Phase Change 
Induced Marangoni Dominated Flow Patterns using the 
Constrained Vapor Bubble Data from ISS Experiments. 
Frontiers in Space Technologies. 2023 November 14; 4: 
DOI: 10.3389/frspt.2023.1263496. 

Constrained Vapor Bubble (CVB) — Plawsky JL. 
Constrained Vapor Bubble experiment (CVB) in the Light 
Microscopy Module (LMM). Gravitational and Space 
Research. 2024 January; 12(1): 60-63. 
DOI: 10.2478/gsr-2024-0004. 

Cool Flames Investigation — Dietrich DL, Krause TS, 
Nayagam V, Farouk TI, Dryer FL, et al. Low temperature 
n-dodecane droplet combustion experiments aboard the 
International Space Station. Microgravity Science and 
Technology. 2024 May 13; 36(3): 31. 
DOI: 10.1007/s12217-024-10115-x. 

Cool Flames Investigation — Frolov SM, Basevich V, 
Medvedev SN, Frolov FS. Low-Temperature Flameless 
Combustion of a Large Drop of n-Dodecane under 
Microgravity Conditions. Russian Journal of Physical 
Chemistry B. 2018 March 1; 12(2): 245-257. DOI: 10.1134/
S1990793118020161. *

Electromagnetic Levitator (EML) — Matson DM. Retained 
free energy as a driving force for phase transformation 
during rapid solidification of stainless steel alloys in 
microgravity. npj Microgravity. 2018 November 19; 4(1): 
22. DOI: 10.1038/s41526-018-0056-x. *

Electromagnetic Levitator Batch 2 - Non-equilibrium 
Multi-Phase Transformation: Eutectic Solidification, 
Spinodal Decomposition and Glass Formation (EML 
Batch 2 - MULTIPHAS) — Galenko PK, Alexandrov DV, 
Toropova LV. Dendrite growth under a forced convective 
flow: A review. Physics Reports - Review Section of Physics 
Letters. 2024 September 26; 1085: 1-48. DOI: 10.1016/j.
physrep.2024.06.005. 

Electrostatic Levitation Furnace (ELF) — Wilke SK, Al-
Rubkhi A, Koyama C, Ishikawa T, Oda H, Topper B, et al. 
Microgravity effects on nonequilibrium melt processing 
of neodymium titanate: Thermophysical properties, 
atomic structure, glass formation and crystallization. npj 
Microgravity. 2024 March 6; 10(1): 1-11. DOI: 10.1038/
s41526-024-00371-x. 

Electrostatic Levitation Furnace (ELF) — Wilke SK, Al-
Rubkhi A, Menon V, Rafferty J, Koyama C, et al. Measuring 
the density, viscosity, and surface tension of molten 
titanates using electrostatic levitation in microgravity. 
Applied Physics Letters. 2024 June 26; 124(26): 264102. 
DOI: 10.1063/5.0198322. 

EML Batch 1 - NEQUISOL Experiment — Champdoizeau 
Q, Valloton J, Henein H. Thermophysical properties 
measurement of Al–22.5 wt pctCu in reduced gravity using 
the ISS-EML. Metallurgical and Materials Transactions A. 
2023 November; 54: 4151-4158. DOI: 10.1007/s11661-
023-07190-x. 

Euro Material Ageing — Kong K, Gargiuli J, Kanari 
K, Rivera Lopez MY, Thomas JD, et al. Physical and 
mechanical properties of nano-modified polybenzoxazine 
nanocomposite laminates: Pre-flight tests before 
exposure to low Earth orbit. Composites Part B- 
Engineering. 2024 May 1; 276: 111311. DOI: 10.1016/j.
compositesb.2024.111311. 
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https://www.nature.com/articles/s41526-024-00371-x
https://www.nature.com/articles/s41526-024-00371-x
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=1536
https://pubs.aip.org/aip/apl/article-abstract/124/26/264102/3299541/Measuring-the-density-viscosity-and-surface?redirectedFrom=fulltext
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=1104
https://link.springer.com/article/10.1007/s11661-023-07190-x
https://link.springer.com/article/10.1007/s11661-023-07190-x
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=8829
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Euro Material Ageing — Kong K, Gargiuli J, Worden G, 
Lu L, Brown KR, et al. Non-destructive evaluation of 
the curing of a polybenzoxazine nanocomposite blend 
for space applications using fluorescence spectroscopy 
and predictive mechanical modelling. Polymer Testing. 
2023 December; 129: 108291. DOI: 10.1016/j.
polymertesting.2023.108291. 

Examination of the Multi-physical Properties of 
Microgravity-synthesized Graphene Aerogels (SUBSA-
ugGA) — Frick J, Ormsby R, Li Z, Ozbakir Y, Liu C, et al. 
Autoclave design for microgravity hydrothermal synthesis. 
Microgravity Science and Technology. 2024 April 16; 36(3): 
23. DOI: 10.1007/s12217-024-10109-9. 

Flow Boiling and Condensation Experiment (FBCE) — 
Darges SJ, Devahdhanush VS, Mudawar I. Assessment and 
development of flow boiling critical heat flux correlations 
for partially heated rectangular channels in different 
gravitational environments. International Journal of Heat 
and Mass Transfer. 2022 November 1; 196: 123291. DOI: 
10.1016/j.ijheatmasstransfer.2022.123291. *

Flow Boiling and Condensation Experiment (FBCE) 
— Konishi C, Lee H, Mudawar I, Nahra HK, Hall NR, 
Wagner JD, et al. Flow boiling in microgravity: Part 1 
– Interfacial behavior and experimental heat transfer 
results. International Journal of Heat and Mass 
Transfer. 2015 February; 81: 705-720. DOI: 10.1016/j.
ijheatmasstransfer.2014.10.049. *

Flow Boiling and Condensation Experiment (FBCE) — 
Mudawar I, Darges SJ, Devahdhanush VS. Critical heat 
flux for flow boiling with saturated two-phase inlet in 
microgravity onboard the International Space Station. 
International Journal of Heat and Mass Transfer. 
2024 November 15; 233: 126017. DOI: 10.1016/j.
ijheatmasstransfer.2024.126017. 

Flow Boiling and Condensation Experiment (FBCE) — 
Mudawar I, Darges SJ, Devahdhanush VS. Prediction 
technique for flow boiling heat transfer and critical heat 
flux in both microgravity and Earth gravity via artificial 
neural networks (ANNs). International Journal of Heat and 
Mass Transfer. 2024 March; 220: 124998. DOI: 10.1016/j.
ijheatmasstransfer.2023.124998. 

Flow Boiling and Condensation Experiment (FBCE) — 
Mudawar I, Devahdhanush VS, Darges SJ, Hasan MM, 
Nahra HK, et al. Effects of heating configuration and 
operating parameters on heat transfer and interfacial 
physics of microgravity flow boiling with subcooled inlet 
conditions – Experiments onboard the International 
Space Station. International Journal of Heat and Mass 
Transfer. 2023 December 15; 124732. DOI: 10.1016/j.
ijheatmasstransfer.2023.124732. 

Flow Boiling and Condensation Experiment (FBCE) — 
Mudawar I, Devahdhanush VS, Darges SJ, Hasan MM, 
Nahra HK, et al. Microgravity flow boiling experiments 
with liquid-vapor mixture inlet onboard the International 
Space Station. International Journal of Heat and Mass 
Transfer. 2024 June; 224: 125299. DOI: 10.1016/j.
ijheatmasstransfer.2024.125299. 

Flow Boiling and Condensation Experiment (FBCE) — 
Mudawar I, Kim S, Lee J. A coupled level-set and volume-
of-fluid (CLSVOF) method for prediction of microgravity 
flow boiling with low inlet subcooling on the international 
space station. International Journal of Heat and Mass 
Transfer. 2023 December 15; 2017: 124644. DOI: 
10.1016/j.ijheatmasstransfer.2023.124644. 

Fluid Merging Viscosity Measurement (FMVM) — 
Ethridge EC, Kaukler WF, Antar BN. Results of the fluid 
merging viscosity measurement International Space 
Station experiment. 47th AIAA Aerospace Sciences 
Meeting, Orlando, FL; 2009 January 5. 1-6. *

FSL Soft Matter Dynamics - Hydrodynamics of Wet 
Foams (FOAM) (FSL Soft Matter Dynamics - FOAM) — 
Galvani N, Pasquet M, Mukherjee A, Requier A, Cohen-
Addad S, et al. Hierarchical bubble size distributions in 
coarsening wet liquid foams. Proceedings of the National 
Academy of Sciences of the United States of America. 2023 
September 19; 120(38): e2306551120. DOI: 10.1073/
pnas.2306551120. *
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FSL Soft Matter Dynamics - Particle STAbilised Emulsions 
and Foams (PASTA) (FSL Soft Matter Dynamics - PASTA) 
— Lorusso V, Orsi D, Vaccari M, Ravera F, Santini E, et 
al. Intrinsic dynamics of emulsions: Experiments in 
microgravity on the International Space Station. Journal of 
Colloid and Interface Science. 2025 January; 677: 231-243. 
DOI: 10.1016/j.jcis.2024.07.205. 

Fundamental Research on International Standard of 
Fire Safety in Space - Base for Safety of Future Manned 
Missions (FLARE) — Takahashi S, Torikai H, Kobayashi Y, 
Kikuchi M, Fujita O. Flame spread behavior over a filter 
paper near extinction limit under microgravity on the ISS/
Kibo. Fire Technology. 2023 November 4; 60: 22pp. DOI: 
10.1007/s10694-023-01507-3. 

Fundamental Research on International Standard 
of Fire Safety in Space - Base for Safety of Future 
Manned Missions (FLARE) — Takahashi S, Torikai H, 
Kobayashi Y, Kikuchi M, Fujita O. Quantitative prediction 
of the flammability limits of filter paper in microgravity 
conditions. Proceedings of the Combustion Institute. 2024 
January; 40(1): 105200. DOI: 10.1016/j.proci.2024.105200. 

Giant Fluctuations — Castellini S, Brizioli M, Giraudet C, 
Carpineti M, Croccolo F, et al. Modeling and correction 
of image drift in dynamic shadowgraphy experiments. 
European Physical Journal E. 2024 April 8; 47(4): 25. DOI: 
10.1140/epje/s10189-024-00413-y. 

Giant Fluctuations — Vailati A, Baaske P, Bataller H, Bolis 
S, Braibanti M, et al. Giant fluctuations induced by thermal 
diffusion in complex liquids. Microgravity Science and 
Technology. 2020 October; 32: 873-887. DOI: 10.1007/
s12217-020-09815-x. *

Giant Fluctuations — Vailati A, Seta B, Bou-Ali MM, 
Shevtsova V. Perspective of research on diffusion: From 
microgravity to space exploration. International Journal of 
Heat and Mass Transfer. 2024 September 1; 229: 125705. 
DOI: 10.1016/j.ijheatmasstransfer.2024.125705. 

Inertial Spreading with Vibration and Water Coalescence 
(Drop Vibration) — Machrafi H, Dauby PC. Impact of 
initial conditions and gas dynamics on the evaporation of 
a sessile droplet in microgravity and on-ground explained 
by a numerical model. International Journal of Heat and 
Mass Transfer. 2023 May 1; 204: 123867. DOI: 10.1016/j.
ijheatmasstransfer.2023.123867. *

Japan Aerospace Exploration Agency Multicomponent 
Colloidal Clusters Experiments (JAXA Colloidal Clusters) 
— Komazawa H, Ishigami T, Miki H, Toyotama A, Okuzono 
T, et al. A method of immobilizing colloids in polymer 
gels used in the "Colloidal Clusters" space experiment 
project. International Journal of Microgravity Science 
and Application. 2023 October 31; 40(4): 400402. DOI: 
10.15011/jasma.40.400402. 

Kentucky Re-entry Probe Experiment-2 (KREPE-2) 
— Ruffner MP, Tacchi B, Ford K, Craig LM, Schmidt J, 
et al. Overview of the hypersonic test flight KREPE-2. 
AIAA AVIATION Forum and ASCEND 2024; 2024. DOI: 
10.2514/6.2024-3561. 

Marangoni in PCM — Dubert DC, Simón MJ, Massons 
J, Ruiz X, Gavaldà J. Numerical analysis of n-octadecane 
melting process in a rectangular cell under reboosting 
maneuver conditions. Acta Astronautica. 2024 February; 
215: 455-463. DOI: 10.1016/j.actaastro.2023.12.020. 

Materials International Space Station Experiment-14-
NASA (MISSE-14-NASA) — Kim HJ, Julian M, Williams 
C, Bombara D, Hu J, Gu T, et al. Versatile spaceborne 
photonics with chalcogenide phase-change materials. npj 
Microgravity. 2024 February 20; 10(1): 20. DOI: 10.1038/
s41526-024-00358-8. 

Materials International Space Station Experiment-16-
Commercial (MISSE-16-Commercial) — Westrick SA, 
Plis EA, Shah JR, Collman S, Hoffmann RC, et al. Atomic 
Oxygen impacts on Materials International Space Station 
Experiment (MISSE)-16 flight samples. 2nd International 
Orbital Debris Conference, Sugar Land, TX; 2023 December 
4-7. 7pp. 
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https://link.springer.com/article/10.1007/s12217-020-09815-x
https://link.springer.com/article/10.1007/s12217-020-09815-x
https://www.sciencedirect.com/science/article/pii/S0017931024005362?via%3Dihub
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=7681
https://www.sciencedirect.com/science/article/abs/pii/S0017931023000236?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0017931023000236?via%3Dihub
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=7879
https://www.jstage.jst.go.jp/article/ijmsa/40/4/40_400402/_article
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=8735
https://arc.aiaa.org/doi/10.2514/6.2024-3561
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=9140
https://www.sciencedirect.com/science/article/pii/S0094576523006501?via%3Dihub
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=8349
https://www.nature.com/articles/s41526-024-00358-8
https://www.nature.com/articles/s41526-024-00358-8
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=8722
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MISSE-17 — Sukumaran AK, Agarwal A. Radiation Shielding 
Plasma Sprayed Coatings Head to International Space 
Station for Misse-17 Experiments. Advanced Materials & 
Processes. 2023 April; 181(3): S4-S5. DOI: 10.31399/asm.
amp.2023-03.p036. *

Multiscale Boiling — Oikonomidou O, Kostoglou M, 
Evgenidis S, Zabulis X, Karamaoynas P, et al. Power law 
exponents for single bubbles growth in nucleate pool 
boiling at zero gravity. International Communications in 
Heat and Mass Transfer. 2024 January; 150: 107175. DOI: 
10.1016/j.icheatmasstransfer.2023.107175. 

Multiscale Boiling — Ronshin F, Kabov OA, Rednikov 
A, Tadrist L. Preliminary physical analysis of a single-
bubble pool-boiling experiment in space: Effect of 
subcooling and possible non-condensable residuals. 
International Communications in Heat and Mass 
Transfer. 2024 January; 150: 107188. DOI: 10.1016/j.
icheatmasstransfer.2023.107188. 

Optical Imaging of Bubble Dynamics on Nanostructured 
Surfaces — Zhang Q, Mo D, Moon S, Janowitz J, Ringle D, 
et al. Bubble nucleation and growth on microstructured 
surfaces under microgravity. npj Microgravity. 2024 
January 30; 10(1): 13. DOI: 10.1038/s41526-024-00352-0. 

Ring Sheared Drop — McMackin PM, Adam JA, Riley 
FP, Hirsa AH. Single-camera PTV within interfacially 
sheared drops in microgravity. Experiments in Fluids. 2023 
September 4; 64(9): 154. 
DOI: 10.1007/s00348-023-03697-6. *

Selectable Optical Diagnostics Instrument-Influence 
of VIbrations on DIffusion of Liquids (SODI-IVIDIL) — 
Rodriguez J, Laveron-Simavilla A, Lapuerta V. Results and 
Experiences from the SODI-IVIDIL Experiment on the 
ISS. Proceedings of the 61st International Astronautical 
Congress, IAC2010, Praga, Republica Checa; 
2010 October. *

Selectable Optical Diagnostics Instrument-Influence 
of VIbrations on DIffusion of Liquids (SODI-IVIDIL) — 
Shevtsova V. IVIDIL experiment onboard the ISS. Advances 
in Space Research. 2010 September; 46(5): 672-679. 
DOI: 10.1016/j.asr.2010.04.001. *

Thermo-physical Properties of Liquid and Heterogeneous 
Solidification Behavior of Powder Metals for 3D Printer 
(Hetero-3D) — Mabuchi Y, Aoki H, Hanada C, Ueda Y, 
Kadoi K, et al. Heating conditions in electrostatic levitation 
experiments for grain refinement of Ti-6Al-4V with 
TiC. International Journal of Microgravity Science and 
Application. 2024 April 30; 41(2): 410201. 
DOI: 10.15011/jasma.41.410201. 

Technology Development and 
Demonstration

Aerosol Sampling Experiment (Aerosol Samplers) — 
Nastasi N, Bope A, Meyer ME, Horack JM, Dannemiller KC. 
Predicting how varying moisture conditions impact the 
microbiome of dust collected from the International Space 
Station. Microbiome. 2024 September 10; 12(1): 171. DOI: 
10.1186/s40168-024-01864-3.

Aerosol Sampling Experiment (Aerosol Samplers) — 
Nastasi N, Haines SR, Bope A, Meyer ME, Horack JM, et al. 
Fungal diversity differences in the indoor dust microbiome 
from built environments on earth and in space. Scientific 
Reports. 2024 May 24; 14(1): 11858. 
DOI: 10.1038/s41598-024-62191-z. 

Analyzing Interferometer for Ambient Air-2 (ANITA-2) — 
Honne A, Kaspersen K, Bakke KA, Liverud AE, Thielemann J, 
et al. ANITA2 – the advanced multicomponent air analyser 
for ISS – gas measurement results from the ISS air in 2022. 
52nd International Conference on Environmental Systems, 
Calgary, Canada; 2023 July 16. 15pp. *

Astrobee — Basnayake I, Park H, Kohler J, Hudson J, 
Romano M. In-space demonstration of model predictive 
control approaches for space towing of uncertain loads. 
AIAA SCITECH 2024 Forum, Orlando, FL; 2024 January 8-12. 
13pp. DOI: 10.2514/6.2024-1069. 

Astrobee — Dinkel H, Di J, Santos J, Albee KE, Borges P, 
et al. Multi-agent 3D map reconstruction and change 
detection in microgravity with free-flying robots. 74th 
International Astronautical Congress, IAC 2023, Baku, 
Azerbaijan; 2023 October 2-6. 11pp. 

https://dl.asminternational.org/amp-tech/article-abstract/181/3/36/28048/Radiation-Shielding-Plasma-Sprayed-Coatings-Head?redirectedFrom=fulltext
https://dl.asminternational.org/amp-tech/article-abstract/181/3/36/28048/Radiation-Shielding-Plasma-Sprayed-Coatings-Head?redirectedFrom=fulltext
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=8224
https://www.sciencedirect.com/science/article/pii/S073519332300564X?via%3Dihub
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https://www.sciencedirect.com/science/article/pii/S0735193323005778?via%3Dihub
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https://www.nature.com/articles/s41526-024-00352-0
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https://link.springer.com/article/10.1007/s00348-023-03697-6
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=728
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https://www.sciencedirect.com/science/article/pii/S0273117710002358?via%3Dihub
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=8015
https://www.jstage.jst.go.jp/article/ijmsa/41/2/41_410201/_article
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=2034
https://microbiomejournal.biomedcentral.com/articles/10.1186/s40168-024-01864-3
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=2034
https://www.nature.com/articles/s41598-024-62191-z
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=7445
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=1891
https://arc.aiaa.org/doi/10.2514/6.2024-1069
https://www.nasa.gov/mission/station/research-explorer/investigation/?#id=1891
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Astrobee — Ruggiero D, Basnayake I, Park H, Capello 
E. Attitude and position control for formation flying of 
space robots equipped with a robotic manipulator. Acta 
Astronautica. 2024 September; 222: 596–608. DOI: 
10.1016/j.actaastro.2024.06.014. 

Autonomous PHotosensing Reusable Onboard Device 
for Immunological Tests Execution (APHRODITE) — Nardi 
L, Davis NM, Sansolini S, De Albuquerque TB, Laarraj M, 
et al. APHRODITE: A Compact Lab-on-Chip Biosensor for 
the Real-Time Analysis of Salivary Biomarkers in Space 
Missions. Biosensors-Basel. 2024 January 30; 14(2): 72. 
DOI: 10.3390/bios14020072. 

Autonomous PHotosensing Reusable Onboard Device 
for Immunological Tests Execution (APHRODITE) — Nardi 
L, Davis NM, Sansolini S, De Albuquerque TB, Laarraj M, 
et al. APHRODITE: Design and and Preliminary Tests of 
an Autonomous and Reusable Photo-sensing Device for 
Immunological Test aboard the International Space Station. 
9th International Conference on Sensors and Electronic 
Instrumentation Advances (SEIA' 2023), Funchal (Madeira 
Island), Portugal; 2023 September 20-22. 164-166. DOI: 
10.13140/RG.2.2.25009.76647. *

COMPASSO: Innovative, high-precision quantum optical 
technologies for the continuing development of Europe's 
Galileo Navigation Satellite System (COMPASSO) — 
Kuschewski F, Wüst J, Oswald M, Blomberg T, Gohlke M, et 
al. COMPASSO mission and its iodine clock: outline of the 
clock design. GPS Solutions. 2023 October 18; 28(1): 10. 
DOI: 10.1007/s10291-023-01551-0. 

Cubsat Laser Infrared Crosslink, Vehicle A (CLICK A) — 
Kammerer W, Grenfell P, Harburg J, Belsten N, Tomio 
H, et al. CLICK-A: Optical communication experiments 
from a CubeSat downlink terminal. 2023 Small Satellite 
Conference, Logan, UT; 2023 August 6. 12pp. *

European Technology Exposure Facility-Expose-ROSE3D 
(EuTEF-Expose-R3D) — Hader D, Dachev TP. Measurement 
of solar and cosmic radiation during spaceflight. 
Surveys in Geophysics. 2003 May; 24(3): 229-246. DOI: 
10.1023/A:1024894902891. *

European Technology Exposure Facility-Material 
Exposure and Degradation ExperimenT (EuTEF-MEDET) 
— Rejsek-Riba V, Soonckindt S, Duzellier S, Remaury S, 
Durin C, et al. Post-flight analysis of materials exposed 
on the spectrometer sub-unit of MEDET (18 months on-
board ISS). Berlin: Protection of Materials and Structures 
From the Space Environment. 2013; (32): 41-55. DOI: 
10.1007/978-3-642-30229-9_4. *

Experimental Studies Of The Possible Development Of 
Microscopic Deterioration Of ISS RS Module Structural 
Elements When Impacted By The Components Of 
The Station’s External Atmosphere And Conditions 
Promoting The Life Of Microflora On Pressure Hull 
Surfaces Under MLI (Test) — Deshevaya EA, Fialkina SV, 
Shubrailova EV, Smirnov YI. [Microflora investigation in 
the MIM-2 area of the International Space Station before 
and after extravehicular activities]. Aviakosmicheskaia i 
Ekologicheskaia Meditsina (Aerospace and Environmental 
Medicine). 2024; 58(3): 35-46. DOI: 10.21687/0233-528X-
2024-58-3-35-46. 

Experimental Studies Of The Possible Development Of 
Microscopic Deterioration Of ISS RS Module Structural 
Elements When Impacted By The Components Of The 
Station’s External Atmosphere And Conditions Promoting 
The Life Of Microflora On Pressure Hull Surfaces Under 
MLI (Test) — Deshevaya EA, Fialkina SV, Shubralova 
EV, Tsygankov OS, Khamidullina NM, et al. Survival of 
microorganisms during two-year exposure in outer space 
near the ISS. Scientific Reports. 2024 January 3; 14(1): 334. 
DOI: 10.1038/s41598-023-49525-z.

Experimental Studies Of The Possible Development Of 
Microscopic Deterioration Of ISS RS Module Structural 
Elements When Impacted By The Components Of The 
Station’s External Atmosphere And Conditions Promoting 
The Life Of Microflora On Pressure Hull Surfaces Under 
MLI (Test) — Fialkina SV, Deshevaya EA, Rakitin AL, Orlov 
OI. Genome stability of Bacillus velezensis after two-year 
exposure in open space. Molecular Biology. 2024 March 7; 
58(1): 33-42. DOI: 10.1134/S0026893324010023. 
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https://link.springer.com/article/10.1007/s10291-023-01551-0
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https://elibrary.ru/item.asp?id=67876283
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Fiber-optic Active Dosimeter (Lumina) — Roche M, Balcon 
N, Clement F, Cheiney P, Morana A, et al. Solar particle 
event detection with the LUMINA optical fiber dosimeter 
aboard the International Space Station. IEEE Transactions 
on Nuclear Science. 2024 February 20; 71(8): 1-1. DOI: 
10.1109/TNS.2024.3368137. 

International Space Station Hybrid Electronic Radiation 
Assessor, International Space Station Internal Radiation 
Monitoring (ISS HERA, ISS Internal Radiation Monitoring) 
— Gaza R, Johnson AS, Hayes BM, Campbell-Ricketts T, 
Rakkola J, et al. The importance of time-resolved personal 
dosimetry in space: The ISS Crew Active Dosimeter. Life 
Sciences in Space Research. 2023 November; 39: 95-105. 
DOI: 10.1016/j.lssr.2023.08.004.

Joint Global Multi-Nation Birds Project (BIRDS-4 Project) 
— Jara Cespedes AJ, Casople Bautista IZ, Maeda G, Kim S, 
Masui H, et al. An Overview of the BIRDS-4 satellite project 
and the first satellite of Paraguay. 35th Annual Small 
Satellite Conference, Logan, UT; 2021 August 7. 10. *

Joint Global Multi-Nation Birds Project (BIRDS-4 Project) 
— Purio MA, Maeda G, Kim S, Masui H, Yamauchi T, et 
al. In-orbit results of a commercial-of-the-shelf (COTS) 
imaging payload for Birds-4 1U CubeSat constellation. 
IGARSS 2023 - 2023 IEEE International Geoscience and 
Remote Sensing Symposium, Pasadena, CA; 2023 July 16-
21. 376-379. 
DOI: 10.1109/IGARSS52108.2023.10281857. *

Materials International Space Station Experiment-
11-NASA (MISSE-11-NASA) — Prasad NS, Trivedi SB, 
Amarasinghe P, Jin F, Distler M, et al. Space qualification 
studies of AOTF devices under the MISSE-11 mission. Solid 
State Lasers XXXIII: Technology and Devices, San Francisco, 
California; 2024 March 12. 59-70. 
DOI: 10.1117/12.3003450. 

Microgravity Investigation of Cement Solidification 
(MICS) — Saseendran V, Yamamoto N, Collins PJ, Radlinska 
A, Mueller S, et al. Unlocking the potential: analyzing 3D 
microstructure of small-scale cement samples from space 
using deep learning. npj Microgravity. 2024 January 25; 
10(1): 1-11. DOI: 10.1038/s41526-024-00349-9. 

Microgravity Science Glovebox, Minus Eighty-Degree 
Laboratory Freezer for ISS (MSG, MELFI) — Petrivelli A. 
The ESA laboratory support equipment for the ISS. ESA 
Bulletin. 2002 February; 109: 35-54. *

Mochii — Thomas-Keprta KL, Own CS, Clemett SJ, Martinez 
JE, DeRego T, et al. Scanning electron microscopy on the 
International Space Station. 55th Lunar and Planetary 
Science Conference, The Woodlands, Texas/Virtual; 2024 
March 11. 2102. 

Multiple User System for Earth Sensing Facility (MUSES) 
— Whorton MS, Crassidis JL. Multi-user system for Earth 
sensing spacecraft attitude calibration and analysis. Journal 
of Spacecraft and Rockets. 2024 February 23; 61(3): 622-
907. DOI: 10.2514/1.A35655.

NanoRacks-Miniature X-ray Solar Spectrometer CubeSat 
(NanoRacks-MinXSS) — Mason JP, Woods TN, Caspi A, 
Chamberlin PC, Moore C, et al. Miniature X-Ray Solar 
Spectrometer: A science-oriented, university 3U CubeSat. 
Journal of Spacecraft and Rockets. 2016 March; 53(2): 328-
339. DOI: 10.2514/1.A33351. *

Pille-MKS: Determine the Value of the Accumulated 
Radiation Dose in a Visiting Crewmember (Pille-ISS) — 
Cherkashina NI, Pavlenko VI, Shkaplerov AN, Popova EV, 
Umnova LA, et al. Testing a radiation-protective polymer 
composite on the ISS. Advances in Space Research. 2024 
July 16; 61(3): 622-907. DOI: 10.1016/j.asr.2024.07.029. 

RElative Satellite sWArming and Robotic Maneuvering 
(ReSWARM) — Doerr B, Albee KE, Ekal M, Ventura R, 
Linares R. The ReSWARM microgravity flight experiments: 
Planning, control, and model estimation for on-orbit close 
proximity operations. Journal of Field Robotics. 2024 April 
15; 41(6): 1645-1679. DOI: 10.1002/rob.22308. 

Robonaut — Ihrke CA, Bridgwater LB, Diftler MA, Linn DM, 
Platt RJ, et al. Robotic finger assembly. United States Patent 
and Trademark Office. US8,857,874B2. 2014 October 14. *
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