- %e [
CLEAN PAPER

/}!ﬁ'\

WHAT THE PAPER SAYS - WHAT IT DOESN'T - WHY IT MATTERS

K2-18 b: 4%5f 2eoife Siiwr «6f headline-49 TIC 797

K2-18 b-47 JWST MIRI spectrum-9 DMS/DMDS-45 eI feature ¢ S+ 187 ©CHf 08 reanalysis
wedIT evidence model @ noise treatment-493 77 sensitive 932 secure detection 77| Methane ¢ CO2
QeNIYETPOINC ¥FOeI<t supported; sulfur molecule 77 | Independent analyses signal-FC S8 g FHCRC |
©I% chain-Bf &1¢ 1: spectral hint — possible DMS/DMDS — possible biosignature — life; *F®fbf step-
uncertainty et | K2-18 b 4378 SIEIINT atmospheric target, 3@ life-497 evidence 77 |

Written by Vera Rubin - Cross-checked by Lucio Vaglio - Edited by Michele Renda - Figures by Nova Vela - Al-assisted,
human-reviewed

Paper: New Constraints on DMS and DMDS in the Atmosphere of K2-18 b from JWST MIRI, Nikku Madhusudhan, Savvas Constantinou,

Mans Holmberg, Subhajit Sarkar, Anjali A. A. Piette, and Julianne I. Moses, The Astrophysical Journal Letters 983, L40 (2025) - DOI:
10.3847/2041-8213/adc1c8


https://doi.org/10.3847/2041-8213/adc1c8

THE CLEAN PAPER SRASIESIETE )

QBf oI i =IfHC HINCa TIC 1o

@7l 2025-9 R AT 124 ST 1-I-F T G351 777 201 A e 8ot =it | Nikku Madhusudhan-93 we
wI1T, James Webb Space Telescope sub-Neptune K2-18 b-4% qFee=Tt dimethyl sulfide-a% TXOT bR 420=0—
“1IfTeT AT SR I St weaf FaC §i9, IR FAC AR plankton | FREMC ARG Age <A 1Fewierd AR GKTE AIBTC
>RSI BRA-« o1 T | ARG e 2fet S 0+ TR | AN={Bf SATeTe 92 72 Ol ¥ AR |

K2-18 b 7e3fE SR | 47 ©F 2RI @7 8.6 7, WA 2.6 P, 93z «@bf ¢ 16 1o Feqeqcd ArefAret 5o Saebat
T FAC | YT SN T 9N 27 Hycean o “RT—F AZCHAT T IINETCH AT IR(F TR | T FACSAC
TC G AP TN QoIS HRST G T 1{TST T AN S G B SAPIAY TR | g (Df
sfFgef @¥e T Tt 73: «F2 ATFF 9L mini-Neptune 3t AT “gas dwarf”-93 Tesite FATNG@EHI=FE | ITC P
TR TG ST S, srefipfe weE 3 |

TG ACINAOH SN SAFIACFINC 1 AT TS RIS, *[17 6-12 pm, SF© Fa¢ | o I adjective AT 73,
FICINAOHCH T AR ~30 RS T A7+ 42 SeF GF5f AFSC AT | 95 AR *Fosae vkl 44 “@oats Aae
fot, QIR bfRF ot T e g 41#t =T |

DMS, biosignature S “3¢” @<I7e I ¢ RIF

Dimethyl sulfide (DMS) @3 dimethyl disulfide (DMDS) eT&i73® = | 71t DMS-43 2313 74612 A3
GOt M7 (T IS, S AL ST FTIAC I8 “ARIAC 5f FZer weaf 7 a1 | % Qo+t T 7SR biosignature—
oS AR G Aft Zepifo Tt AR | QRIRT “TToRE” Wb TR JFoI=7H |

Biosignature # *HIFeFa, *IFSTAT £ G | IRCARST -+t HRGT et @F it 06f o/ Tere Fodf
S[9I4 7Y I robustly SRR T SAE dit; G F-SLANRF I AW AT G- AT T —POIF, 418 T 1! |
30 *REE SIINN ZPMAT AHTS WAl QERIEFOIAC TSR I T TN SoIe*l-of -a-*ISle* 2= |
MR/ TR @IF-t 30 T4Fs 3gafe; MRRSF convention 5o | So T8 G S4F 7IRf, =g 7 |
LA AGCAIZ. 2FANAIHC G FoolF “oe =03 @7 |

[figure_pair pending]

DMS ¢ DMDS = 15 sulfur-bearing =14; “F=%3 @F5f sulfur *=51g | JWST/MIRI *iR53 7355 Meait Aivaeesiaszel gt AT,
g AREFAC 1T *FIFeFae T T4 @72 ST GHIFC ST FIet 2Tl |

NACTHCAT I FACRC

- JWST-47 MIRI ARewe fafe+ <2t K2-18 b-ad Taebi=a Fael@ ~6-12 ym “afiitet ST S near-IR SX&CA
EC |

- R IS ZRIT AR (TR Wi O ~FFA FAC; q0! A1 bl I *1WgF® <5.6 pum =¥ conservatively discard
A |

o AT TGCE NFITALC 20 *RARA & A7 T4 |

- DMS-¥¥, DMDS-¥¥ @ sferfe DMS+DMDS Tetet qe«fR5a2 I9eiafay afgwat Gomt S, 13 ARHAizas |

. QA-GAIONT—SGT FAR O JAIST AT I T— Q3R T T6/SHHC Aot J ATIICHICT AT, AAG TOAIRHT S 1541



https://doi.org/10.3847/2041-8213/adc1c8
https://science.nasa.gov/exoplanet-catalog/k2-18-b/
https://en.wikipedia.org/wiki/Dimethyl_sulfide
https://en.wikipedia.org/wiki/Dimethyl_disulfide
https://thecleanpaper.com/guide/what-statistical-significance-means/
https://thecleanpaper.com/guide/how-jwst-works/#how-webb-reads-an-atmosphere

SRASIESIETE )

A |

Mid-IR spectrum <[ 157 7%@eT 73: featureless model-43 Qo= LRGAGH DTl 3.40 | SMLIR spectrum-9 I
NI SIRL; 2T 20 T A T T |

PR 2 S T ARG A T2 DMS @32/ DMDS; #&iel 71 37, #A12=e73e/wete i 2.9-3.20 |
oS FGf AYF TF SENMO mixing ratio TS FFIF 10 ppm-aF ¢ |

DMS ¢ DMDS ©2=t degenerate; TS O LHET0S FC T =Y ©F A Al {7 7 |

e near-IR DMS 266 ~20 @32 Ted IWAP-Fq0r et ZfeT | MIR] S e Tod/oe Miaed At FAIA i,
I2 FATIFCA BT FANE oS T |

GG R 2fzTre BT A1

e 77 | ~30 Te#lfs, 76 = WK eI 50 convention-9F FbC; I AGIR 51 |
RGO =[S 9 7 | 94T “DMS I DMDS” STt Fet A 7 |

GBf & =TSP 7 | I 165 71 A, «BF @G A1 biosignature | *Cael=Ies 7 abiotic Tertef TS
TeTe10d F4C; laboratory chemistry €32 comet-4 DMS #ISERGSENS SI=C | FC 19 T biosignature-Ft FMYITOYeTS o1t
TEC TRPCSCH q0ol, AR ACFAT 93 false positive—IT Qe DT ST RY; TCIFCH! F#T6 FAC 70, AT
AMLITE “OlRFIAF I AEILRT” A |

K2-18 b habitable SR eI #3ef{sfs 73 | Hycean TS alternatives-93 @35f |

el *EOFHe AT *IT 170! A 3-TSAIH S A(GF FAC; AL FeAH G TS Sl 1 A T4 vaaid |

ST FOOT * TS

Firmest 797 ZTC T mid-IR 3= ItRBI/F 78— 3 .40 | “I5T — DMS/DMDS — QRIS *he2#Tcd 7ol 4t
AT FAC |

FIFCAT TG AT© O ITARNT FARCA— O, “ofARINF”, “Slqe Fler #FIC TG — Q2 JeNRC Fofifew §-24 o6t
JWST *REAEE NI 4-50 7S 150 FqeC AT, QT ABf 27 wedl qie et A/C | “S_ed 5" 4790
ORI STl ARSI BT FRAM-FolArenE e =T |

SRS 27 TG TRIRECIN TRICB A8 FFIe K¢ A | Taylor (2025) €38 MIRI ST AT spectrum-93 QoI
TeF Y 20 TG “1 | Luque @ w4l NIRISS, NIRSpec '€ MIRI @3Tesit aaaf/=caet St S data-reduction
*mefet DMS/DMDS-43 79 IA0E6 “=1¢l 24T | Stevenson-9d T09eaC WAe IFTge ar*&ead weid, mid-IR IJ0*REI51
IO systematics A0S AT T TS GR ©IF biosignature-9d NAATE 2l FC AT | @ BIFTIT TS0 Ifeqel=ics e
T—30-7 q30f S *NeFF A7 Ifereele JroIRT A ANwT F4¢, FGR |




THE CLEAN PAPER RUACESIECE]

FC O] oI

MRS AGGIAE o S AR >R T ©F2 0T FTOIRT AT Fao 2117, K2-18 b ©F ARSI Snizae | Afeqaeiwn!
TRAI: JWST G2 = 15, Arefret et 3=es AN A FASC 2T, S ATTFRITS Y FFOOME T TR | Fieg IASH

SRR ZEC T NI 6 AL A SHel<s 2eeifs, T 72 I S 4L B SR ©f 15 7%, A2 7 AqFefs Sipho;

SRIRGFFSF T AR RO yrote Aufs; Q3 Al IRECYEC T T qRT Sivieef geet |

QAT TSI “alien” RO 91 7ol A, TOHNETHF 7Y | TFOOTES S ZeC T: OB SFqaay @6f od; sws JWST
AT @ T data reduction AFFI; ST FACF IRAC AN 2 *IF© ¢, T AR IR0 | SFo720d S SIR_RAER
ZEC O] SIS GF AICH QFF =R 171 LT ST F—7R TOHF, AROTHA-TIIA R o7 erret erret =7 2 |

AP A

JWST/MIRI F@-SReTC 12 9@ K2-18 b I7¢iaf 0xfREae 77 «3 #fafe Siesfr & 9@ DMS @32/s=& DMDS Fe&t
WA, AT 3o #FAT; ST 72 =Y STl FFoc A 77 | @bf epifs, *ieosse 77, Wi = *[iFoaac ge0e G 2@
T | FCLFCAL TG T 8 G- 4AONS ST ool FACH G3R SNHS #HFICFIC 51 | IR reanalysis HFCS A4S THIF FACK |
K2-18 b worthwhile F; 5f &9 RS 7, 2RI F-8 ©f W[ ST |

T

Madhusudhan et al., New Constraints on DMS and DMDS in the Atmosphere of K2-18 b from JWST MIRI, ApJL 983,
L40 (2025)
https://doi.org/10.3847/2041-8213/adc1c8

J. Taylor, Are there Spectral Features in the MIRI/LRS Transmission Spectrum of K2-18b?, Research Notes of the AAS
(2025), DOI 10.3847/2515-5172/add881 (arXiv:2504.15916)
https://doi.org/10.3847/2515-5172/add881

R. Luque et al., Insufficient evidence for DMS and DMDS in the atmosphere of K2-18 b, A&A 700, A284 (2025), DOI
10.1051/0004-6361/202555580 (arXiv:2505.13407)
https://doi.org/10.1051/0004-6361/202555580

K. B. Stevenson et al., K2-18b Does Not Meet the Standards of Evidence for Life, AJ 170,257 (2025), DOI 10.3847/1538-
3881/ae0338 (arXiv:2508.05961)
https://doi.org/10.3847/1538-3881/ae0338


https://doi.org/10.3847/2041-8213/adc1c8
https://doi.org/10.3847/2515-5172/add881
https://doi.org/10.1051/0004-6361/202555580
https://doi.org/10.3847/1538-3881/ae0338

	একটি ইঙ্গিত আর শিরোনামের মধ্যে দূরত্ব
	গবেষকেরা কী করেছেন
	তাঁরা কী পেয়েছেন
	এটি কী প্রমাণ করে না
	প্রমাণ কতটা শক্তিশালী?
	কেন এটি গুরুত্বপূর্ণ
	সংক্ষিপ্ত সারাংশ

