- %e [
CLEAN PAPER

/}3&—\

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

DESI #1379 dah $ieq 9eth S g Bl A= 1—
AT TTAGIS L UL [REETH G ehd

DESI 7 g7 Afcfa= g & a7 a-1d SR T a& #Iaad a2tk “AAd TA+1 TTHT
FUEHE & FIGA¥ FISAIEH TAN DESI & S 3 IT AAF HEA T A @0 & TI9H S
TACH YT & | TaAdISTHR Ta{a Idiaiaara~gvidla o DESI #I&HHAI% TERIAT TISHHT
HIT GICARTTHAIE TEITHIE — SHAAT 1T T GITAISCHE & JIAF 2.60 & 3.90 T& | T8
ThT HIGHAAT THIG 7R & 3017 4 7T JE{IseT® 2l 9aa-%9H & | THITH THAT T (LI 7T

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

Paper: DESI 2024 VI: Cosmological Constraints from the Measurements of Baryon Acoustic Oscillations, DESI Collaboration: A. G.
Adame, J. Aguilar, S. Ahlen, S. Alam, D. M. Alexander, et al., Journal of Cosmology and Astroparticle Physics (JCAP) 02 (2025) 021
- DOI: 10.1088/1475-7516/2025/02/021


https://doi.org/10.1088/1475-7516/2025/02/021

THE CLEAN PAPER TEHE-A A

I § IAE e e AT

TEAE & AR H, GFd 944 § T8, TAAT T2 3T THBT HRTTH TARHEA N ST ™1 90 qiir
IEH THET HATAT & AT § HIeT (R a7 § SEQ R T T0aHE Sa-IeSTEst & IHI g o3 3 I8
T O TS — Ah{T TG0 & FIA00 H U 5oleh FITH SRR S H B TS | §67 g0 sound horizon FEd
& | 3T SHRTAHATAITHT 150 megaparsecs (FCH 490 HTATAT light-years) & 3T T8 ¥ ST TRAAIT-3AT
Wﬁn@ﬁﬁwaﬁﬁwwwmﬁﬁw&wﬁwﬁﬁ@%%@| Cosmologists T8
baryon acoustic oscillation, ZTBAO, F&d & @TQ‘@Q‘%‘ standard ruler HIAYE SHAHT Sld & STEAIT-AAT
TN 59 TH &0 THR FE1EE o< qARTHE ARSY GUaAE & aqdr HIEdal AaH T Eadrs |

Dark Energy Spectroscopic Instrument (DESI) SHHAC®IT8™ & SaMad? AR & AT aTHRTATR | 59
T8 data release § SATHPIITEAT, quasars ¥ SR T &% Lyman-alpha STt § BAO SHATHATTIT—
BE AATIT & ;dfeh TN, redshift 0.1 F 4.2 T& TH bins § | FHAH ATRIT LA RICAARTT T &Y,
THATT EF = FTIA YT blind TATIEAT a3 &IH dd STHAHLTRI = cosmological TXUH &g & FAT 74 |
FHIES AAT T 5 AT aF H99 G BAOTAT & |

—\’k;,'m

DESI Arizona & Kitt Peak 9% Nicholas U. Mayall 4-metre Telescope 9% &13TTa | §6& g=T¥ loptical fibres TLHET Eag
spectrographs @< qﬂ%{ﬂ\' &, STTEH AR TSTRBNITET 31T quasars & spectra T4 Tredshifts TH ST & |

KPNO/NOIRLab/NSF/AURA/P. Marenfeld CC BY 4.0


https://thecleanpaper.com/guide/the-lyman-alpha-line/#lyman-alpha-forest

DESI #dTe.

Dark Energy Spectroscopic Instrument Arizona & Kitt Peak 9% Nicholas U. Mayall 4-metre telescope
9% AU spectrograph & | T8 dark energy HIFTH & [R@dT— THAT H UHTHE ITHLI 78 [T Tahd]
FImT dark energy TVahBT IS T8 [N §d aH DESI Tdh T8/ TITHIT 5,000 STHPIITEA 3T
quasars & spectra LS H¥ATR, ALEHE & JTEAL § I7d TLHE 7 T GE@ & redshift AHATR AT
AR LA R -ATHTRIETHTR | BT IT AR G SATAHR ®f THT & 97 TEAE FETAr
FH TaT dark energy HTTME IHE ATRMTSTHTR | Robotic fibres & acoustic ruler & ‘1’&‘1’@!{(‘&1‘@
T How DESI works 2% |

TH T0H & S e SR a8 g8 &t dark energy e qufY T8l — T7aHE & qTQA¥ dldT
FI AMEE EHIAAT T 99T & G0 FHGF IS ERHadle, Ia9 THE cosmological model T¥ HTF
JSdTe | THT YR TEE3 Tale, Ad( 1 39 SGFIem? TEATATEH & | 3T d Teth AT i Sf=aq a6
T% &: DESI ®TY-ITBAO HU, 39U 3T H, HA® HEA & A @HTe | TC HHIRREaT qHISIdTs oF
DESIHﬁEﬁ:{T?datasets 9 JTETSHTE — @TWWWWWW@#@H‘—W@E‘@H&%&W
NN

DESI &Tbaryon-acoustic ruler 3T&et I8 6 & &1 & JraH dark energy F[?Tﬁ‘, THTcosmological constant
&\ 999 & 97 daciddark energy =T HE Tefag aTs ST DESI @Tcosmic microwave background
AT supernovae & THA & TH BT — AT AT supernova THA SHAHT Hl I7 AH hATAhH T8

e THIE |

Standard ruler 3qY dark energy & TaI & SIALE

BAO ﬁ'ﬁ!’FITQ_cH standard ruler &: W FNHTRE SHREHAd 6 AGE STH & | ﬁaﬁw
THHAHAA R ATE HIATST S Gk o<t TH SMRE T Fildh TAITHTSIRATR & a9 a6 TadE
FIAAThT RN &S AL TR HT EIH & ¥ dEA8H a9dTs — A1 dark energy IHEATEH
FIITAETT ez |

qH& A6 ACDM H dark energy U@ cosmological constant &: IHTHALRT ST HLAFIAAT ST
HAT & 97 TargaoAdn Physicists & TId&F &l “equation of state” TTHEY w & TIRT &d & |

a‘aaa‘% cosmological constant E Fl'FQ‘ wET TG AT ET AT S8 — 1 5018 |

TH SR & AT 59 GIUTRIRIAYE & eHTR AT EadTs | 0 1T 7 w &l— 1 & (AT, Ah{T 7Y

F 97 YT AA (Ol — 59 wCDM FEd & | 3T A9+ AEA & w TLEHAE & T & 97
T GhdTe AT I AGEIBN § T HIATTHTR: wo, AT HEA, 3T w,, TAT & GO Ta@T
FET | TE Wow,CDM JET wy = —1, w, = 09T R/ ACDM 9 THTE | T8 Twg > —1 AT w, < 0FT
‘il\'{'ﬂ'l:lﬁﬁrl'clﬁ"‘evolving dark energy” FETITETE — ?II'H':TQ'H':I‘dark energy SITSTCTH | 3T e repulsive 9T
AT AT ITRCAE §S, FH aER |

STHACAB = RATRIT

DESI& 98 ™ e W‘I'TI'QW‘, quasars ¥ Lyman-alpha forest — & BAO THAWATSE At
F 3rdafed a9qU, A8 redshift bins, 0.1 < 2 < 4.21


https://thecleanpaper.com/guide/how-desi-works/

FTSA YT blind TR methodology T3 & @ cosmological TEIUTH WFCI'Q‘, T®( confirmation bias FFEALT
FH &N

T8t standard flat ACDM model ®T&aet DESI BAO 9Y fit &fIT wi¥ big-bang nucleosynthesis prior 3%
Planck/ACT & cosmic microwave background (CMB) Crac el

Model #IEIAYE & TEAT AT dark-energy w TFTWCDM 3T GHT & T8 Taoi- aHTwyw, model |
DESI+CMB &IdH 3TeA3T type Ia supernova compilations — Pantheon+, Union3 3¢ DES-SN5YR — & 9%/
T -STAT TEFT. time-varying model STRTHael Td THATIART T& 1

Neutrinos & el mass ¥ H"FFQV‘ FfAF R T rdark—energy background HIACDM & T T Eﬁ ﬂ’ﬁW‘d‘F

&5 O i ST AR |

FATHTAT

DESI BAO 3&het TR AW & GITd & | T I=dT10,, = 0.295 4 0.015 "ot 30T I w ®Eadqr
JETTT w = —0.991“8:%2 — cosmological constant & —1 & S5& HLH |

CMB 3T 39 lensing THETI® G0 DESI €2,,, = 0.307 + 0.005 3T Hubble constant Hy = 67.97 + 0.38
km s~! Mpc~! &9T8 (68.52 + 0.62 T« nucleosynthesis 2 CMB acoustic scale & TH GFB]G‘Q‘) |

AT % 99 9= a8 model & G datasets evolving dark energy HIqEHTRaTRd & — wy > —1
MT w, < 01 DESI+CMB & FI'F'I g A 2.60 # | Supernova sample STE 9¥ Pantheon+, Union3 ¥
DES-SN5YR & @fU I8 &#¥HI:2.50, 3.50 AT 3.90 ETHTR | Sigma TqHTE &I TLUH standard-model
expectation & Eh‘ﬁl’rﬁi‘( & discovery HTHH AT HASS 50 &, 3T saq-Tsigma m AEaH SRTEeT
TR RdT— AT LI

Neutrinos FTH mass HIAq? 7@ TL GHIEMIGHS H A s — DESI+CMB & AT 95% confidence I
0.072 eV & & — A& THIAL GIYE HiTaTa &l Jat dark-energy background FTACDM & AT &R

AT g FATERIGH & TR |

[ = o
48 NUIAHIdA g (e dl

T TER @  dark energy SELEREER F W 95F &1 | DESI &rT9Truler cosmological constant &
T & ISAH AEdd Hadd LA fits AT IR A0 GFICHET model § 3TTATR |

THHT “ACDM €qH & WTAT AT°Einstein TAq 4” T8 18 | T899 Ao9d G@A13.90 &, Sphysicists Hl5o
discovery convention & TR & — 3T &def DESI &% dlstandard model EIE il ga® |

q¥foTH sample-independent A& T8 | Supernova compilation IEA & significance 2.5¢0 & 3.9¢ T TATSTHT
& — T T2 sigma & WRT9{E (a7 | T G ST6T a8 [dataset F TR ¥ SAAMLAT 8139 TH¥ar
H AT TEATHRIT, AhR(T I TRATAT T8 HAT=ET |

Faet DESIH wy > —1 &HleA7 FaE ATWw T § TH ATHAT data point § HTdTa — redshift 0.51
FMTgalaxy bin, TTACDM FIHTRITE TEIHIL dedTe | A THIAL 1 59 (g HIH & 56 HETT
statistical fluctuation HH&T a@HTERT DESI & @+How-redshift (z < 0.6) q’lﬁﬁ"{fﬁ SDSS AR T&T
& 97 dark-energy TIYEHLY T8 [@aAdT THTE ATHAT 915 DESI-alone fit RRTEE AR, AT~ G 4R
Had HIHEEFE RN 98 § aa a7 98 M TRAGMATRRIT T aar § SiHl | T T8 caveat FH T
A€ STH aHRaHIE IAC & Fdls: 999 STHAAT data point EE&Y HH&d aNEdR |

Neutrino-mass §HTmodel-independent Hﬁ@»‘{ﬁ‘ TR TE H‘ﬁ?@?‘l‘ FErE ST background expansion T



https://thecleanpaper.com/guide/what-statistical-significance-means/

ACDM 9 HTST; 39 H¥UTHIGHTERY dARGH TSR |

A SIS &

TOHAT & T H 98 A9 | BAO cosmology & TaH & ITHIUIH & U &, DESI HTHAT 379 dd &l
H99 et |, 37 blind analysis T8 X RYRATR FIAHATIRTT IAAL RIATTH § SEH T o & a0
&l

Dark-energy T8 & {0 H G9HT S(ASHT, AR(T A1TAE T&ll DESI+CMB & 2.60 3T a& constraining
supernova set & ¥ 3.90 dh A HE T AT telescope THT TIHAG AL I H SR FHET & ; T8 model TAE
T ARTIIOH TN ETH IS RET FTOT TR supernova samples & S TSTheTH & | HH &lT@ah = T8 T
STETRT G996 STHART BAO point TXUTH &I IME Nal— UHTstress test T a8 & a8 & AT L7117 |
EIFH"TCR' ATITHB FTARY GEIH & 95 $ddd G99 TS significance H@'ﬂﬁ’d‘l‘ TH ST supernova
combinations & I¥TUIH &dTa ¥ neutrino AT Model-dependence mw HldlE | FeFHeH HEId: 9k
Flretelling & ATATE, SIFFFTCR' &N

STITHAT W?Flcﬁ‘a'{“ﬁﬁ“dark energy” 3I¥ “cosmological constant” mc‘flil T @g IR &WW
TATHAEI 8¢ AR w = — 1 § I 9T DESI SAATHEH dataset & &l g6 Sl G0 AA®RT 98 G907 75,
Hahdle & 7IEE — | T9T & 97 deAdle — 3T TEA G IqaY TUas A9E “Tal Tale | SSHhaTAdam

I qHAA 6 AT &, SHATT TLUH I/ T INT & |

AR TR FCha™s HIR @R & ad HIdEa M AT 8 75, dataset combinations H 3% 3R, &S,
T 9/ I€ THTE, @TE’H‘@EW‘J@‘WQ’H‘%{N faae-T9rtT & &f DESI & 90 & -ATsupernova catalogue
TENTAN SHATT 8 AR AT disd GERT ®3ATs, T 9T § T8 S0 INIq SN SATATaSIDESI
release — DR2, 12025 ﬁ“w@?—ﬁw supernova samples g GBI I8 driftwgﬁﬁ‘w
AT | Cosmology § FHAA & “IHR” F3, UATR R (@dT8, AL 36 “THT HlaIg &L [IE HATIRIT |

DESI 7 Bg AT a9 SIS & 3T 06 & 999 Teth baryon-acoustic ruler RISTINT Fid TaHE &
EI'ﬁ{(-IT FIEA(EH AATE | 3ot DESI &™% ruler 39 standard model & §eT @HTE STTEH dark energy H}Tﬁ‘ gl
A ST 39 cosmic microwave background ¥ supernova sample & T STETSTHTS, AIGHT & T8 gedl
dark energy FIHAT 2.60 & 3.90 T HAhE TadE —Ig 9w :FF'QTT FLATE & HH-FTsupernova dataset STET
TN g8 91449 fa T afer qT Hahd &, discovery & physicists & HH@ threshold & T & 2T supernova
sample TEAT I SHG AT daAd s | Dark energy ITHE evolve HT T&T&N DESI 7 € 99W ®lEch IS g

IS AH® AR T8 — NISaREqa? ad A& A am |




THE CLEAN PAPER

qH

-~

DESI Collaboration, arXiv:2404.03002 (published in JCAP)
https://arxiv.org/abs/2404.03002

DESI Collaboration, JCAP 02 (2025) 021, DOI 10.1088/1475-7516/2025/02/021
https://doi.org/10.1088/1475-7516/2025/02/021


https://arxiv.org/abs/2404.03002
https://doi.org/10.1088/1475-7516/2025/02/021

	ध्वनि से बनी ब्रह्मांडीय मापनी
	शोधकर्ताओं ने क्या किया
	क्या मिला
	यह क्या साबित नहीं करता
	प्रमाण कितना मजबूत है
	यह क्यों महत्वपूर्ण है
	संक्षिप्त सार

