JIpeBHA 3Be371a NOCTABS raIaKTHYECKA 3araaKa’

Enna crapa 3Be3na ot nepudepusita Ha Hawata ["anakTuka cbbpika U30TOIMMU Ha
6apusi, KOMTO He Ou TpsAOBAJIO Aa ca TaM — OHE CHOpe]l HALIMTe KOHBEHLMOHAIHU MPeICTaBU
3a HyKJIeocuHTe3a. TakoBa € 3aK/IIOUEHUETO Ha €IMH MEXyHAapOAEH KOJIEKTUB OT
aCTPOHOMH, KOUTO ca (puKCUpasv B €/1Ha 3Be37a Ha Bb3pacT oT 13 MiIp/l. FOAMHM M30TOIH,
KOUTO OM TpsiOBAJIO Jla ca CHHTE3WPaHU B 3Be3/M, 00pa3yBaHU Ha MO-KbCEH €Tarl OT
uctopusitTa Ha Mneunust bT. “Hammre HabM0IeHUs] HAMTBIHO MPOTUBOPEYAT Ha TeopusiTa.” —
Ka3Ba AHau [anarsp ot yHuBepcuteta B Xeptdopammp, Bennkobpuranus. Toii, [1lon Paiibh
u TexHu kosieru ot CAILL u SImoHus u3cneasar 3Be3aa B Ch3Be3ueTo BesHu, o3HaueHa KaTo
HD 1402831 pynara u3noi3Ba JaHHU OT CrieKTporpada ¢ BUCOKa AUCTIEPCHs, MOHTUPAH Ha
tesneckomna Cybapy Ha XaBaute. Paznonoxenn Ha 190cBeTnMHHY TOAUHU OT 3eMsITa,
3Be3/ara ce € (hopMupana npeau eKCrio3usTa Ha pyry 3Be3/M J1a 10cTaBy B [anakTukarta
roJIAIMO KOJIMYECTBO JKeJA30. B pe3ynrar Ha TOBa, MPOLEHTHOTO ChABPKAHUE HA KEJA30 B
3Be3fara € TouHo 1/4000t ToBa Ha CabHLETO.

HD 140283 TonkoBa ctapa, 4e Ts He Ou TpaOBaso Aa ChAbpika HUKAKbB Oapui,
KaKbBTO JPYrUTe 3BE3H MPOU3BEKIAT MOCPEACTBOM OaBHUS mpoliec (S-pProcess — Bpoiiec)
Ha HykKJIleocuHTe3. To3u npoliec NpoTuya B YEPBEHUTE FMraHTH, KOUTO MpeoOpaszyBaT Xeuii
BbB BBIVIEPOA U KUCI0po. Te3u sapeHu peakiuu ocBoOoKaBat cjiabu NOTOLM OT
HEYTPOHHU, KOUTO YIPAT 5KEJIE3HUTE s1/Ipa B UEPBEHUTE FMraHTH, Mpeodpa3zyBaiiku rv
MOCTENEHHO B MO-TEXKKH €JIEMEHTH, BKJIIOUUTENIHO U Oapuii.

TBbpae cTapa, 3a 1a yHacJIelH MaTepHaJj OT S-mpoueca

HeobOxonumu ca none 40 MJIH. TOJJMHU Ha €/1HA 3BE3/1a, 3a Ja CTaHe YEPBEH MMTaHT U
Jla pasnpbcHe To3W Oapuii B mpoctpancTtBoTo. Thit kato HD 140283 TosnkoBa crapa, Ts1 Ou
Tps6Bao a ce e popMupana npeau YepBeHUTe TMraHTH Ja ca 3aroYHalM /1a POM3BEKAAT
Gapuii mocpeacTBOM SHIpOLIEC, Taka 4e 3Be3/aTa HAMa OT KbJIe [a Hacle1 TaKbB.

Bwmecto ToBa, Besiko konuuectBo Oapuii B HD 140283rpsbBa aa e monayyeHo B
pe3yaTat Ha Obp3 npotiec (I-Process — rporec), KakbBTO MPOTHYA KOTaTO MACUBHUTE 3Ba3/IH
eKCIIJIOAMpAT.

Unlike red giants, massive stars die soon after tigh, so small quantities of r-process
barium should have been in the gas that created HI283.

However, a 1995 study by Pierre Magain of the UrsiNyg of Liege in Belgium found that
nearly all of HD 140283's barium arose via the@epss. Later work by other astronomers
said just the opposite — but now using a high-rggm, high signal-to-noise spectrum of light
from the star, Gallagher's team concludes that Magas right after all.

Odd versus even

Gallagher and his colleagues came to this conalusyomeasuring the relative abundance of
the star's barium isotopes. Two even isotopesitrnat34 and barium-136 — arise solely
from the s-process, whereas three others — bar@bndarium-137 and barium-138 — arise
from both the r- and s- processes. The even andsotinpes absorb slightly different
wavelengths of light, so their proportion affedte exact shape of the barium lines in the
star's spectrum.

But the effect is subtle. "I met a fellow isotogsearcher," said Gallagher, "and his comment
to me was simply: "You poor, poor soul."

It's a hideously difficult measurem@tiristopher Sneden, University of Texas at Austi.
"l don't particularly like the result," added Gakeer. "But that's what the data suggest."

! Ipeson ot caiita na Physics World, 20.09.2010.



Christopher Sneden of the University of Texas adtikusays the astronomers did a first-class
job. "It's a hideously difficult measurement,” s&rseden. "The authors have done absolutely
the most thorough job I've ever seen anybody trthen"

From another galaxy?

Still, Sneden says the result may not be so puxzhie says the early galaxy was probably
patchy. This star may have formed in a part ofgdilexy that happened to be fairly free from
supernova debris rich in r-process barium. In aaditt may have garnered its s-process
material from gas enriched by a passing red gaallagher says the star may even have
come from another galaxy.

In any event, HD 140283 is no stranger to contreyein 1951 American astronomers Joseph
W Chamberlain and Lawrence Aller found that it amdther halo star, HD 19445, had 1/100
of the Sun's iron abundance — a finding so radlicaver got published because at the time
astronomers thought all stars had the same conpuosit

Instead, under pressure from the referee, Chanibertal Aller moderated their claim, saying
instead that the stars had 1/10 of the Sun's iooteait. As we now know, the original figure
was closer to the truth.

Gallagher's team will publish their work Astronomy and Astrophysics. A preprint is

available atrXiv: 1008.3541
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