- %6‘ [
CLEAN PAPER

/}%\

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

BHXMGERE BRVFENRL: EaOFiEAE+—
M. KEEFEEEEBE—BRERAK

R FHFANAERE S (VLT) & TE=MEMEREE 3[/ATLAS fIik. &IFAARL
XEARERNKEB S —EERGNRATEMOXEN R, WA EEH & T K RE 2 Ay
{H, 53E—MEEE, ReREFEEREEFETREEFRRIFERNE R, XTI &
SR EIRRN, HEFRE—DKRIE, — Do FHhMAEE, mEAMEERA, e
AR ST R EREME, ES5AMmILK,

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

Paper: High nitrogen and carbon isotopic ratios in the interstellar comet 3I/ATLAS, C. Opitom, J. Manfroid, D. Hutsemekers,
E. Jehin, M. M. Knight, K. Aravind, L. Ferellec, D. Bodewits, V. V. Guzman, M. Cordiner, R. C. Dorsey, F. La Forgia, M. Lippi, B.
P. Murphy, C. Snodgrass, M. Bannister, Nature Astronomy (2026) - DOI: 10.1038/s41550-026-02921-7


https://doi.org/10.1038/s41550-026-02921-7

—ROKE B EENE RS e, hPdmssEz
e LT AL

FHATHIE, RXFREZLZIREICRE HMEE RZREN RKEZEIL KHR, 82 2017 F£1
1I/Oumuamua, JLFIEECRIGNBEIZHFEMNEE, EMESLIE, B _HUE 2019 £/ 21/Borisov, B
E—MEIENEER, KK, 5= 31/ATLAS N EFHH=, thESE®EIE, EHFRARE —RIMK
TR ETMORIMBIRY S TUEAE S —PE 2 & BT AR B B R 2R,

2025 11 H 26 H, WFEELEImEHEIE R 3IATLAS N HERIE L, XoKkEVH TEEENE 5; [0
& HH A ZIXKE, Mz UVES S,

International Gemini Observatory/NOIRLab/NSF/AURA/B. Bolin; image processing: J. Miller, M. Rodriguez, T.A. Rector and M. Zamani CC BY
4.0

XIE R ISR E R AR, ERA KM M2 RA, WG KIEMAEmTER; E5EHK

AR — R AT MR BEXS BB PO TR R : SEIMNMUE, XM NMUEZ /DR E 31 IEA TG
IR,


https://en.wikipedia.org/wiki/%CA%BBOumuamua
https://en.wikipedia.org/wiki/2I/Borisov
https://en.wikipedia.org/wiki/3I/ATLAS

THE CLEAN PAPER R

N 2R =R EE(ERR S0

MBS RZEOTR—H, HAENFANRGMR: ENRRFEHHE, Hh 8RR, RitmEE AR,
Blik-12, Wk-13 XFER)AFR, BPRoRmaEY, WitEiRr b rEE8. B w N, fER2IXA
FTREHEEENRMVRRESY), HARHiEmR-12, BARPRRR-12 v E, FRNESE O EHEEN
fix-13; HEARFMFEUR-14 hE, A& DEHEHEIE-15,

XL BIFFABAE AT ER—AE, 2. BHFRMRZEIHE, 2802200 FERINIRE., &t
NGRS s, RS, B, 23| RAFRR X ITRE R R EAMRHE; HIRiR. HHREE)
S A AR EAEASE, AT RE R 55 —MURFAE,

Wit FALREEAERE K “HAEUEI" ERHRT, B2 KRR HGEE FREKERYR, ©
AR LD — 2 BATAT DS E S [H 2 AR B IR a5 T 2R TR, ReEE—
WOk B 55— PUE R R R PR HFERERTEE, U8 — ORI ERN: BRI S R EMEMNIRRHR
LELDY

ATNE] 7112, DARAEEEE 2K

BFF 7 AT A6 FH BRI R 75 R S B B R BRI B2 B Y UVES SBiEY, 7E 2025 £ 12 F B9 JL 18 1 L 0
3I/ATLAS, FF7i#rH CN 3 ¥ & HHDE, CN 2 &EE B fE——H— DR A — D RS 1R A
MR T0T, WEEREPRESGUMBIR LI Z —, —1 CN 2 TRNSHBMNR, FHIert
] PARIN AT R AR RE R, IXERTFE GRBERS M [F] —Ff oy - Hhise H i SR [ 32 25 B
K EMH RN 2R k-13 FI%-15 BIIEECKES, TTIREAPHA, TREAE—HiZe gLz m GERnm),
ENE o e MBI S,

SR TN EUE:

- B-12/B%-13 ~ 151 (30 JEEIZIN 107-261),
- R-14/5-15 ~ 363 (30 {EFEIZN 210 I 1,000),

55 BRVE R L2 X IEs REY R, ARE—IREE . HARBERE X PR S, XL 8 AR N
HE, RIEATEMRAR——&UH, e B BEEe2 NS T RARE R - EEMEE
HHLE. BRI AT SR 2 — D751 A HLERS TR RE 2RVAYE (k&) 90, &L
150) BAEFHASR— MBI A —EE, (RAVEERIEREE] 7RIS T EA SR EIR: a8 RAFER
21,000, DX H b LPIEGFMEIXNIAS, Kk, “EHE 1,000” BERMESHERRERG, W55
BTEIX B I RAR SR, )



THE CLEAN PAPER RXH

31/ATLAS has a high carbon ratio
— but low precision

Carbon-12 / carbon-13; horizontal spans have different statistical meanings
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Solar-comet values summarize CN measurements in Table 4. Other spans show a +6 uncertainty, a reported JWST range,
and the VLT three-sigma interval; they are not equivalent confidence intervals.
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