[B] FTCHEHLICE-7-EBHE
—FHTHICRZ2BHE,. t2TIHE0EIEMNEN—

B

RERFERYBZMAT KHBEE FEMRE. REXLHRESHRE gIHE— ZRoDEBRAE S IV
— T (TAVN ) —=RATIREVKFE, RV =TV  FRA=I 74V E— ARTITILTAYT
YRIFMEATED) . ABEIFEA LKL, RFEBHIOCEHLICHE - T-AEBEENBRRELIZELEZONDEB
MEZHRTHOTERELE Lz, KEEEIIKRCAY VLAY DBE>T, AL TIYVEVTRERL &
EHTBIETERTOL I LEBEEZTAL. BRREICIEHKOZEZIRYEL ) ar - MEEBALENT
EHTENERNICFEINTEZELLD, COBEZTEENICE DA THMNGIMIEINE TREIATW
FHATL, RAETIEBITE SN 2021yf oW EERE () (2 [9fE] $52& T, BIFEAER
CTRIOREEENBEXD LD NFNICBV TR TERINIABZ RV BREFFICIES Y IV PREAICEATL
BARMABHL TW I EZHBLE LT, NI, REICHALYEEEVEROERE INTE-REER
DEBEZXEANNICHLSNICT 27200, AEEER—HTT,

AHFTAER E, 2025 F 8 B 20 BICA ¥ U XDEBEFMES [Nature] 12H v 74 VBEINE L7, @, &
WX TS E DS DRMMISEIIN/ARTT,

B2 SN 2021yf] DBERER O KB EE DRFOREN, HNEOKEHAMEINT, > U a0t
BEEELROLEEIATERELICR>TWD, OW. M. Keck Observatory / Adam Makarenko

1. 8]
BEOHLTEEER  SBRRET TOKMAICI Y IRLF—DPERIND I & TEELNRET 2EREK
DIFNF—ZXZBEEHIT, FVEBLWTRNERINET, BFROEEL & HICEBZIE T#EL] L. &Y



i mBRICRD I ETHLE TSI DICEVWTHRNEGHR I N, ZOBEEZBEDRFEZRIGICEYERIN
BBV TTEA LR IBAMYEG L WS, FREROBESZEMAL £T, KBED 10 Fh 5 100 £
EO0BE%FHORKEEEIL. ZOBENED I & TRERNICH LB TEHERNEMI N, T DOHRLEHFRET S
ETCRBHEBRECT 7 v IV R—LOERNERESL EEZOLNTVLET,
BEEINBEO—HEZEERETFIINIEERHICL > TE) ZEPHMoNTULET, ZNIERBETHRE LN
ZWMRTH Y FFICITHIROBEISCARUCKELZ LR BEREEL EGALEMEICHEAL> TLWET . BF.
REEEICBLVTIEIDICHLWERZRNFKEL, BFEBEXOBRIICANY VLAVRKREK - BEOEN/TBHL T
WBINFIoNTWE L7z, LA L., INKY BRVEIZRAMOBEEH T, SAICE Y BEEFOLEZHAET 5 2
EICRINLTBIEH Y FBATLT

2, RFE - KR

ZORIIE, 2021 F 9 B 7 HICSN2021yfy AEBE IN/-Z E TRELKREDY LET, ZOBHEIX, V
T4y F—bITI oy PREEEEE (ZTF) ([C& Y. W22 @BAFEXICHZRAFICKEINE LT, ZTF
WA 7T T TITEMBICH Y, MEF DA T TRESEEZIF vy LTIy b (BHE
KE) EMFEN 2 BHOROBENZRITIERT 2 REZFEMT 2EETHY, EEHNERL TRRICES (kR
DPERTHLIBHELEDENICERELTWET,

FYE L DBEREB D, F—LIE SN 2021yfj A5 FIE LA EER () ZEICHRT D08
LV AR PLEBISLE LT, AT MLIE, BFREICEENSTHR%E [B] TRET 2700 [
DEIBRBDTY, TDORER. ABHPRDNINT-KRBEEZRFELE T I2BMEBEXRTESTRoOND AU VLY
MR, REBDLECIZERY, YAV OMENBRHT 2BVHKENEENTWEIENHBLELZ, oD
EVTEOERII. EORKREBEICREB CHMAICE > TERESNS L FRLAABEEENERE —L
TWEY,

Fo. BREHBORRY FLIZIE, BFELNL0BVWEICEL SN [2AYE] (EENEXKERICHKE
L7=E) ORBLASNDZ ENBHY £, SN2021yff DEBERBEHRD AT FLASE, RiFY ) arp
MEICIMA, PLIVEEDEVTRINAEICHEET S ENBEoMNITAY F L1z, INid, SN2021yfj =i
CLEAREEENZTOLEEDRBICHOKERVEL YUY - REEZSATBEEML OO, BMLWEEK
HICEY ZOHROEACEHLICINTW I EZERLET, BIC, AR L—Td. BRHASH HEMR
EoPEFELILA—T>Y—RA—F CHIPS 2V Y T2l —>ar&T0, BEIICHPSNEZBICL
WIEONT-ERYE L BHEBRRICL Y BEINHEOERICL Y. SN 2021yf] HHH I 2 K0k~
REZBEELE L, L. KEEENVBEROBRIICABDIZIZETEk-72E T2+ U F 2 BINTXH
T HMERTT,

3. BRMR. SROFE

FARICEDHRICEY . KEEEDOENMICH S FREBSOFRE WH | BEEECRERICHITS2L -8
EARNBERO—DICBITONIREHAHNEL W &, BRINICEIAINE LTz, —AT. ABOKXESHD
FIHPNTHOMATGETHLICHZIZEDH L WEERBIIFRATHY . INAED LS 7BIE - EETHRE
THN, KRERREEKLE LIz, —BUICEZONTVLREERTIE, BLVELAUTLOEE TLARMETE
BZENTERVWD, SYRBDEZHD T -ODMBLA DX LEEZDRELNHY £9, RFRHER
3. SBROER FAMROREZRIBERZLHKR L VWZIET,



SEDO LS ICHLENEL F TEA RN SN KEEENBER L7256, B2 TEPETEE-TLED
7z, IV Pz PERRTERELICKVWEWSEBLHY £ L7z, EVWARIEIZ, SEEFOLI ERED
RI%ZFNAMEADD. ZORLCHEHEZBEHO L S ITHBEICERT 2RRHAEN R4 LRI, SEFEEIN
T-BHEIUU- A TOREDPELZ CREIND ZEPEFINES, IhiCL Y, BEFOED [B] £T
HEHLICIND LD BEMREIEENS OV LLEDRDOD, EDOL D AYIEERICLY ZOHLVWES
BHEARI > TW2 DAL EICEL, MRS SBEoNICINETL £ D,

4. AR7A¥ 7 MZDWT
AT IE. JSPS R E [FMZEEEH T (A) (JP23H04900, JP24H01810) | K0 [EHEHI T (A)
(JP20H00174)] mxxEICL Y ERENE LT

<HARBEDOIAAXV F>

[FAlEINE T BRICL > TRESNTYENREEEN OHDNINYWELEREL THZ KR IBHED
MEEELATEE LI, TOHFT, MEOFHEI—FZEEL TUL<HRE~ARELI-H DA CHIPS &
EN23—FThY, AR THEREL £ L7, T4 IIHREAEI BN >7-0IC, AHLBHRIH-TT >
TATZ IV ETRRS TW o WODREICHZENBRIFEICHE > TWE LT, TBETY . ) (RHFEHD)

[ZTF # L0 ETHIRFOFERENICLY  FNFEFTHONTWREA I E 54 WMz ~RTBIFED
RLEICEREINTVWETA, SEOLEDIEZDBHDITEL VR BEELDTYT, BIFECPEHREREOHRILEH
ICEBLTEY, RT - IL—EVRXED LSSTEEE WS FUICERINA-AORLEREL AL ARE

<FWXZAbNEEE>
& A kJL i Extremely-stripped supernova reveals a silicon and sulphur formation site (i IZ A B A FA N
FBHENALNICT BV IV - REOKMIRE)

= # . Steve Schulze (1, 2), Avishay Gal-Yam (3), Luc Dessart (4), Adam A. Miller (5, 1), Stan E. Woosley
(6), Yi Yang (7), Mattia Bulla (8, 9, 10), Ofer Yaron (3), Jesper Sollerman (11), Alexei V.
Filippenko (12), K-Ryan Hinds (13), Daniel A. Perley (13), Daichi Tsuna (14, 15), Ragnhild
Lunnan (11), Nikhil Sarin (2, 16), Sean J. Brennan (11), Thomas G. Brink (12), Rachel J. Bruch
(17), Ping Chen (3), Kaustav K. Das (18), Suhail Dhawan (19), Claes Fransson (11), Christoffer
Fremling (20, 14), Anjasha Gangopadhyay (11), Ido Irani (3), Anders Jerkstrand (11), Nikola
Knezevi "¢ (21, 22), Doron Kushnir (3), Keiichi Maeda (23), Kate Maguire (24), Eran Ofek (3),
Conor M. B. Omand (13), Yu-Jing Qin (14), Yashvi Sharma (14), Tawny Sit (25), Gokul P
Srinivasaragavan (26, 27, 28), Nora L. Strothjohann (3), Yuki Takei (29, 15, 30), Eli Waxman (3),
Lin Yan (19), Yuhan Yao (31, 12), WeiKang Zheng (12), Erez A. Zimmerman (3), Eric C. Bellm
(32), Michael W. Coughlin (33), Frank. J. Masci (34), Josiah Purdum (20), Mickaél Rigault (35),
Avery Wold (34), Shrinivas R. Kulkarni (14)

(1) Center for Interdisciplinary Exploration and Research in Astrophysics (CIERA), Northwestern University, 1800



Sherman Ave, Evanston, IL 60201, USA
(2) The Oskar Klein Centre, Department of Physics, Stockholm University, AlbaNova University Center, Stockholm,
10691, Sweden

(3) Department of Particle and Astrophysics, Weizmann Institute of Science, 234 Herzl St, Rehovot, 76100, Israel

(4) Institut d’Astrophysique de Paris, CNRS-Sorbonne Université, 98 bis boulevard Arago, Paris, 75014, France

(5) Department of Physics and Astronomy, Northwestern University, 2145 Sheridan Rd, Evanston, IL 60208, USA

(6) Department of Astronomy and Astrophysics, University of California, Santa Cruz, CA 95064, USA

(7) Physics Department, Tsinghua University, Beijing, 100084, People’s Republic of China

(8) Department of Physics and Earth Science, University of Ferrara, via Saragat 1, Ferrara, 44122, ltaly

(9) INFN, Sezione di Ferrara, via Saragat 1, Ferrara, 44122, Italy

(10) INAF, Osservatorio Astronomico d’Abruzzo, via Mentore Maggini snc, Teramo, 64100, Italy

(11) The Oskar Klein Centre, Department of Astronomy, Stockholm University, AlbaNova University Center, Stockholm,

106 91, Sweden

(12) Department of Astronomy, University of California, 501 Campbell Hall, Berkeley, CA 94720-3411, USA

(13) Astrophysics Research Institute, Liverpool John Moores University, Liverpool Science Park IC2, 146 Brownlow Hill,
Liverpool, L3 5RF, UK

(14) Division of Physics, Mathematics and Astronomy, California Institute of Technology, Pasadena, CA 91125, USA

(15) Research Center for the Early Universe, School of Science, The University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo
113-0033, Japan

(16) Nordita, Stockholm University and KTH Royal Institute of Technology, Hannes Alfvéns vag 12, 106 91, Stockholm,
Sweden

(17) School of Physics and Astronomy, Tel Aviv University, Tel Aviv, 69978, Israel

(18) Cahill Center for Astrophysics, California Institute of Technology, MC 249-17, 1200 East California Blvd, Pasadena,
CA 91125, USA

(19) Institute of Astronomy and Kavli Institute for Cosmology, University of Cambridge, Madingley Road, Cambridge,
CB3 0HA, UK

(20) Caltech Optical Observatories, California Institute of Technology, 1200 E California Blvd, Pasadena, CA 91125, USA

(21) Astronomical Observatory, Volgina 7, 11060 Belgrade, Serbia

(22) Department of Astronomy, Faculty of Mathematics, University of Belgrade, Studentski trg 16, 11000 Belgrade,
Serbia

(23) Department of Astronomy, Kyoto University, Kitashirakawa-Oiwake-cho, Sakyo-ku, Kyoto, Kyoto 606-8502, Japan

(24) School of Physics, Trinity College Dublin, The University of Dublin, Dublin, 2, Ireland

(25) Department of Astronomy, The Ohio State University, Columbus, OH 43210, USA

(26) Department of Astronomy, University of Maryland, College Park, MD 20742, USA

(27) Joint Space-Science Institute, University of Maryland, College Park, MD 20742, USA

(28) Astrophysics Science Division, NASA Goddard Space Flight Center, 8800 Greenbelt Rd, Greenbelt, MD 20771, USA

(29) Yukawa Institute for Theoretical Physics, Kyoto University, Kitashirakawa-Oiwake-cho, Sakyo-ku, Kyoto, Kyoto
606-8502, Japan

(30) Astrophysical Big Bang Laboratory, RIKEN, 2-1 Hirosawa, Wako, Saitama 351-0198, Japan



(31) Miller Institute for Basic Research in Science, 468 Donner Lab, Berkeley, CA 94720, USA

(32) DIRAC Institute, Department of Astronomy, University of Washington, 3910 15th Avenue NE, Seattle, WA 98195,
USA

(33) School of Physics and Astronomy, University of Minnesota, 116 Church Street S.E., Minneapolis, MN 55455, USA

(34) IPAC, California Institute of Technology, 1200 E. California Blvd, Pasadena, CA 91125, USA

(35)IP2I Lyon / IN2P3, IMR 5822, Universite Claude Bernard Lyon 1, CNRS, Enrico Fermi, Villeurbanne, 69622, France

8 # &5 1 Nature DOI : 10.1038/s41586-025-09375-3



