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Galaxy t6 jin ju lo ti a ti mu nigba ti ionizing light re¢
n leak

Astronomers lo JWST ati Hubble ldati mu escaping ionizing ultraviolet ldti galaxy kan t6 250 million years
léyin cosmic reionization — leak’t6 jin jit lo ti a ti ri taara. Headline escape fraction 50-100% jé gidi gégé
bi reconstruction, sugbon a gba a lati models, ki i se measurement; result to daké si i ni first high-redshift
test ti bi a se lé spot leak nigba ti direct light ko seé ri mg.
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Imdle té mu iktukuu karo

Ni ogérun-tn million years akoko re, agbdyé jé opaque. Space kin fin neutral hydrogen — atom ti electron won
si so m¢ won — neutral hydrogen si ddra gan-an ni absorbing ionizing ultraviolet: short-wavelength light t6 wa
ni isale 912 angstrom (Lyman aala), t6 ni agbdra t6 lagbara t6 lati 1€ electron kiro 16r1 hydrogen atom. Ki 1 se
gbogbo ultraviolet 16 i se ¢yi — longer-wavelength ultraviolet ki 1 absorb ni ona kan nda, a si ri opo r¢ lati early
isupO iraw® — nitori nda ionizing light yii pat6 ni young agbdyé fi di m¢. Léyin nda, ni opo billion years t6 t¢
1€ e, nikan kan kin cosmos peld ionizing photons t6 t6 1ati yo electron wonyi, ionize hydrogen, ki light si I rin
16fe€. Astronomers pe akoko yii ni epoch of reionization, awon suspect té han gbangba si ni first isup0 irawo: hot,
short-lived iraw0 int won 1i td ionizing ultraviolet pip0 jade, ti iye t6 té ba escape si intergalactic space, won 1¢ ti

se isé naa.

Isoro wa nind drd escaped. Qpd ionizing light istipd irawd kan ko jade rard — hydrogen kan naa ind isiipd irawd
ni 6 i absorb r¢. Fraction kan soso ni 11 leak si space; fraction yen, escape fraction, ni ndmba té soro ju lo 1ati pin
down ninti gbogbo itan nda. O tin buri si i pé nigba reionization fiinra re, leaked light feré m4 seé ri: intergalactic
fog ti 6 fi ran 1owo lati clear ni 6 absorb r¢ $daju ki 6 té dé odo wa. Nitori nda, 1ati iwadii leak, astronomers gbddo
wo isupQ irawo ti 6 wa di¢ léyin ti fog nda ti kiro, té sin m¢ era nda té 14ti dird fin un.

egbé kan ti Ilias Goovaerts sd4ju ti ri leak yii jin séyin t6 fere jé akosile. Peld deep imaging 14ti Hubble ati JWST,
won royin faint isupo irawo kan — MXDFz4.4 — ti escaping ionizing ultraviolet r¢ han gégé bi smudge of light
nind Hubble filter kan. Galaxy nda wa ni redshift 4.442, t6 250 million years I¢yin ti reionization pari: directly-

detected “leaker” t6 jin ju lo ti a ti mo.
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MXDFz4.4

MXDFz4.4 (ti a enlarge ninu inset) jé faint smudge nint deep Hubble ati JWST field yii — isup¢ irawo to jin ju lo
ti a ti mu taara nigba ti ionizing ultraviolet re n leak, t6 250 million years léyin ti cosmic reionization pari.

NASA, ESA, CSA, STScl, llias Goovaerts (STScl), Marc Rafelski (STScl, JHU), Anton Koekemoer (STScl); Image Processing: Alyssa Pagan
(STScl) CCBY 4.0

No¢mba ti y6o rin kdakiri 14ti iwé twadii yii ni escape fraction, ¢ si ga — ldadrin half ati gbogbo ionizing light
i 13

istpo irawd nda. Nomba yen gidi, suigbdn 6 ye ka sdra nipa ohun ti “gidi” timo si nibi. A ko ka a taara 14ti image;
a reconstruct r¢ peld chain of awose, aala r¢ si gbooro fin idi t6 honest. Story té wiilo ju lo ni apad méji: ohun ti
single caught leak kan 1¢ so ati ohun ti ko 1€ so, ati esi keji t6 daké si i — attempt akdko ni redshift t6 ga bayii lati

iddnwo indirect way ti spotting leak, ki taara way t6 dékun sisé.
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Ki ni "escape fraction,"” ki 16 si mu un soro t6 bée?

Stars — padpad awon té tobi, té gbond, t6 si jé young — 1 td ultraviolet té ni agbdra t6 lagbara t6 14ti 1é
electron kurd 16ri hydrogen atoms. Astronomers pe €yi ni ionizing radiation, tabi ni wavelengths pat6 nia,
Lyman-continuum light. Eyi ni currency of reionization: agbdyé di transparent nigba ti photons wonyi té
PO t6 jade lati pa intergalactic hydrogen m¢ ni ionized ipo.

Stugbon isupo irawo kan finra re kin fin hydrogen. C)pi) ionizing light ti isupo irawo se ni a soak up sddja
ki 6 t6 jade — 6 lo si ionizing gas ind isupo irawo. Escape fraction ni share t6 jade si intergalactic space,
nibi ti 6 ti 1& ran wider agbayé 16w¢ lati reionize. Eyi ni crux gbogbo ibéeré nda, 6 si soro lati won fun idi
méji.

AkGko, nigba reionization, intergalactic medium si kin fin neutral hydrogen, t6 i absorb gangan light ti
o f¢ detect — nitori nda leaked light sdba mé dé odo wa. Elé¢keji, paapaa nigba ti o /e ri di¢ r¢ (I1€yin era
naa, 16ri unusually clear line of sight), yiyi detection nda pada si escape fraction timo si pin observed light
pelad iye ti isupo irawd produce — ati produced amount nda o ko 1e ri taara. O gbddd awose r¢ 14ti other
isupo irawo light, inferred star-formation history ati assumptions nipa iraw¢ finra won.

Idi niyen ti escape fractions fi ni wide asise bars, ati pé nigba ti intergalactic absorption nda tin ni lati
awose, detection kan nda le se atiléyin fin broad aala of answers. Nomba nda jé reconstruction, ki i se
reading.

Ohun ti awon olukowé se

« Won confirm ijinna isupQ irawd naa peld deep spectroscopy 1ati MUSE instrument 16ri VLT, t6 mu emission
line kan — Lyman-alpha — pe¢ld lopsided profile t6 typical fin line yen ni high redshift, 6 si fix redshift si z
=4.442. Won isiro afojisun chance foreground alignment si 0.0076%.

« Won detect escaping ionizing (Lyman-continuum) light nind deep Hubble F435W image — filter ti, ni redshift

P13
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yii, 1 11 light below 912 angstrom nikan, iyen light ti a ka si “escaped.” Detection jé 5.2-5.3¢0 (sigma 1i so bi
ami se jin si expected ariwo; So j¢ strict statistical threshold, ki 1 se proof pé interpretation jé true — guide),
won si cross-check re peld flux nind million empty sky patches lati daju pé ki 1 se ariwo.

« Won ofin out classic trap fin claim ird yii — pé “escaping” light jé low-redshift isup0 irawo ti 6 wa ni iwdji
ni chance — pelu resolved shape orisun nda ati custom de-blending ti faint neighbour kan.

« Won awose irawQ 1supo irawQ nda nipa fitting full Hubble-plus-JWST colours r¢ (peld CIGALE code ati
several stellar-population awose), t6 toka si recent burst of irawo formation ni million years di¢ sé€yin.

« Won awose iye ionizing light ti intergalactic medium I¢ ti absorb ni ona, 16ri 10,000 simulated sightlines, wén
si combine gbogbo r¢ 14ti derive escape fraction.

« Fuan igba akoko ni high redshift bdyii, won idanwo indirect way 1ati spot escape — shape ati extent ti Lyman-
alpha line (“halo fraction”) — pelud taara detection.

Ohun ti won ri

- Lyman-continuum emitter t6 jin ju lo ti a ti detect taara, ni z = 4.442.

- Detection gidi ti escaping ionizing light finra r¢ — ki 1 se inference, ami nind image ni 5.2-5.30.


https://thecleanpaper.com/guide/what-statistical-significance-means/
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- High escape fraction, aala 50-100%, da lori assumptions — 1ld, sugbén model-dependent. (Separate relative
isird afojdstin tin ga si i ju 100%. Eyi jé quirk ti definition — 6 1i fi escaping ionizing light wé ultraviolet isiipd
irawo 1ai koko correct dust — ki 1 se pé light t6 po ju irawd produce 1o 1i escape.)

- ¢ri lati fitted starlight pé recent burst of iraw formation 1i drive production ati escape ti ionizing light.

« “Cautious se atiléyin ftin,” gégé bi awon olukowé ti so, fin lilo shape Lyman-alpha line gégé bi tracer of escape
ni high redshift.

2 N 21N N 21
Ohun ti eyi ko fi eri mule

. Kb identify “istpd irawd ti reionized agbdyé.” Eyi jé isupd irawd kan, 6 si wa t6 250 million years léyin ti
reionization pari, ki 1 se nigba r¢. o} jé stepping-stone si era naa, ki i se picture ti is¢l¢ nda.

- Escape fraction ki i se measurement taara. A reconstruct r¢ nipa pin observed light peli modelled isird
afojasun ti light produced, 1€yin nda correct fiin modelled intergalactic absorption — awon olukowé si modmo
adopt favourable line of sight, nitori isup0 irawo ti leaked light r¢ dé odo wa gbddo wa ni clearer-than-average
itdésona. Wide aala (50-100%, ati ga si i ni relative terms) ni honest signature ti awose dependence yen.
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« Ko validate tuntun Lyman-alpha tracer. “Cautious se atiléyin fin” 14ti object kan jé first iddnwo, ki 1 se
confirmation.
- Kb settle finra ré pé bursty irawd formation lo drive reionization. Eyi jé reasonable interpretation lti isiipd

irawo kan + tracer itapale, ki 1 se demonstrated law.

Bawo ni ¢ri se lagbara t6?

- Strong nibi ti 6 ti taara: redshift (distinctively-shaped Lyman-alpha line, peld 0.0076% chance foreground
contamination) ati detection ti escaping light (5.2-5.30, checked against million empty apertures, foreground-
interloper trap si ti wa ni carefully closed).

- Weaker, woén si so 6 ni kedere, nibi ti 6 modelled: value ti escape fraction (t6 da 16ri stellar awose ati chosen
intergalactic sightline), reionization “significance” (object kan + interpretation), ati tuntun tracer (first, cautious
idanwo).

- Honesty iwé iwadii nda wa nind 2ala ré. O rdyin spans dipo single numbers, 6 pe tracer se atiléyin fiin “cautious,”
6 si ko lati trust Okan nind 1sir0 afojisun tir¢ fin intergalactic transmission. iwé iwadii nda sora, ko oversell
ara r¢; hype ewu wa nita re.

Ki nidi ti 6 fi se pataki?

Direct detections ti escaping ionizing light ti dé t6 sunmo reionization era bi 6 se I¢ se — si edge ibi ti light nda si
1¢ kojd die. Eyi ni iye tire. Sigb6n &si t6 daké si i 1& se pataki jiu: nigba ti o bd wo inui reionization, taara dna kuna
patapata, gbogbo nnkan si gbéke 1€ indirect tracers ti a calibrate 16ri nearer, easier isupo irawo. Testing tracer kan
nibi, nibi ti o si 1¢ check r¢ against gidi detection, ni bi a se 1i earn right 14ti trust r¢ nigba t6 b4 pé ju ti taara light
ko si seé ri. lye MXDFz4.4 kéré si “a ri isup¢ irawo kan ti 6 reionize agbayé” ju “a i ko bi a se 11 ka leak, a si bere
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si 1 check instruments wa fun okunkun.”

Akotan kedere

Astronomers peld Hubble ati JWST ti taara detect ionizing ultraviolet t6 i escape l4ti isup irawo kan ni redshift
4.442 — detection t6 jin ju lo titi di bayii, t6 250 million years I€yin ti cosmic reionization pari. Detection ftinra
r¢ solid. Widely quoted escape fraction 50-100% ki i se measurement; a reconstruct r¢ peld awose ti irawo isupo
irawo ati intergalactic absorption 16ri deliberately favourable sightline, idi niyen ti aala fi gbooro. P¢ld detection
nda, egb¢ se first high-redshift iddnwo ti indirect way lati spot escaping light — shape of Lyman-alpha line — wén
si i “cautious se atiléyin fun” fan un. Eyi jé careful single-object &si: gidi catch of the leak, honestly uncertain
number m¢ on, ati first step si irinsé ti astronomers y60 nilo nigba ti leak ko seé ri mg.

Ayewd I4isi asejil

Ohun ti iwé iwadii fi han: Direct 5.2-5.30 detection ti escaping ionizing (Lyman-continuum) light 1ati isupo
irawo ni z = 4.442 — highest-redshift such detection titi di bdyii — pe¢ld foreground-contamination trap ti a
carefully ofin out.

Ohun t6 seé gba sughon ti a ko fi ¢ri male: Pé escape fraction isupo irawo jé 50-100%. Detection gidi; fraction
jé reconstruction lati stellar-population ati intergalactic-absorption awose (16ri favourable sightline), idi niyen ti
aala fi gbooro. Tun plausible-but-unproven: pé Lyman-alpha line shape sis¢ gégé bi escape tracer ni redshift t6 ga
bayii — iwé iwddii fin “cautious se atiléyin fiin” 14ti object kan.

Ohun ti ko fi han: P¢ eyi jé isupo irawd “ti reionized agbdyé” (6 wa 1¢yin era, object kan si ni), tabi pé bursty

iraw¢ formation drive reionization (interpretation, ki 1 se demonstration).

Main limitations: Sample of Okan; escape fraction t6 da 16ri awose choices ati deliberately clear sightline; first
cautious iddnwo ti tracer tuntun; ati difficulty 1il4 ti studying escaping ionizing light nitosi era ti 6 ti di invisible.

Confidence wo ni ghogbogbo reader ye ki 6 ni? Giga pé escaping light nda ni a detect gidi, ati pé eyi ni catch
té jin ju lo titi di bayii. Low-to-moderate 16ri exact escape fraction — ka “50-100%" gégé bi modelled aala, ki i

se measurement. Moderate 16ri tracer tuntun: promising first check, ki 1 se settled irinsé.

Awon atunse léyin itéjade

. Atinse - 2026-07-28

Léyin feedback lati llias Goovaerts, author paper naa, article n introduce ionizing light lati opening dipo
ultraviolet ni gbogbogbo, ¢ si so kedere pé short-wavelength ultraviolet nikan — below 912-angstrom
Lyman limit — ni ionizing, nigba ti longer-wavelength ultraviolet jé non-ionizing, a si maa n observe re
Iati high-redshift galaxies.
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Awon orisun

Goovaerts et al., arXiv:2603.04517 (accepted in The Astrophysical Journal)
https://arxiv.org/abs/2603.04517

The Astrophysical Journal (2026), DOI 10.3847/1538-4357/ae75b0
https://doi.org/10.3847/1538-4357/ae75b0


https://arxiv.org/abs/2603.04517
https://doi.org/10.3847/1538-4357/ae75b0

	Ìmọ́lẹ̀ tó mú ìkùukùu kúrò
	Ohun tí àwọn olùkọ̀wé ṣe
	Ohun tí wọ́n rí
	Ohun tí èyí kò fi ẹ̀rí múlẹ̀
	Báwo ni ẹ̀rí ṣe lágbára tó?
	Kí nìdí tí ó fi ṣe pàtàkì?
	Àkótán kedere
	Àyẹ̀wò láìsí àṣejù

