NEW BERYLLIUM RESULTS
IN HALO STARS FROM
KECK/HIRES SPECTRA
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KECK+HIRES SPECTRA
of Be Il — 1993-2008
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Early Be Results from HIRES
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Correlated Depletions

Li and Be
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HIRES Upgrade — summer 2004

3 CCDs 2048 x 2048 15y pixels

We received 16 nights for Be over 41
months on Keck | with the new HIRES

' Lost 2 nights:
March 19, 2006 — Show!

October 15, 2006 — 6.7mag. Earthquake! _'

— 112 good nights for several Be programs

'+ 2 marginal nights: some fog, clouds




Spectra in the Be Il region
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Stellar Spectrum Synthesis Method

Parameters determined
1 = spectroscopically from
~ Fel,Fell, Til, Till lines. —
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A(Be) vs [Fe/H]
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A(Be)
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A(Be)

slope = 1.03 +0.04
slope = 0.54 +0.07

2 slope fit

High Fe stars:

1= [Fe/H] >-2.2
1 — slope =1.03

: é Low Fe stars:
1 = [FelH] < -2.2

: % slope = 0.54
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A(Be) vs. [O/H]

1.31 £0.08
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A change in slope is expected

In the oldest stars Be [ clope = 1.31 20.08
-~ would be formed mostly SopS S AR S99
~1 In the vicinity of SN Il by
- acceleration of CNO atoms
1 into protons etc. Be would
. be proportional to the
instantaneous number of SN
and thus proportional to O.
- slope =1
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In the younger stars Be would be formed by GCR spallation
into the ISM. The number of O atoms would depend on the
s cumulative number of SN Il (N). The number of energetic

| cosmic rays is proportional to the instantaneous rate of SN Il
(dN) The abundance of spallation products is [N dN = kN2.
slope £ 2




Is there a Be plateau at low Fe?
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Oxygen and Iron Relatlonshlps
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Is there a real spread in Be
at a given [Fe/H] or [O/H]?
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We did statistical tests using a prediction interval.

- Example: What is the probability that 7 out of 25 stars fall -
outside of the 95% prediction interval by chance? 0.015% |




Accretive vs Dissipative

DISSIPATIVE: Formed in the early collapse of the Galaxy
ACCRETIVE: From Infalllng proto-galactic fragments after the collapse

N i'- ———1—— — Gratton et al. (2003) Criteria:
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Be in Ultra Li-Deficient Stars

Li plateau stars
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e Blue straggler analogs
e Rotationally induced mixing

~ Ryan et al 2001, 2002
Pinsonneault et al 1999, 2002




The theories for Li deficiencies
make different predictions for Be

Blue straggler analog: TN

All or most of Be would = I
be destroyed CE
Mass transfer or binary *3es
coalescence h
iC 0'7:_ G 186-26 ' E
Mixing due to rotation: E b amo e oen —res || io pon oo ]
All or most of Be would . vt () ot
T I e 11 1 Hil

be preserved

Subset of rapid rotators
deplete Li as they spin

-+ Example of Be spectrum
; of a Li-deficient halo star

' G 186-26 [Fe/H] =-2.71
“ 1 A(Li) <1.1
A(Be) < -2.0
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SUMMARY OF KECK BE RESULTS

eCorrelated Depletions: Li and Be
Be and B
eBe dip like Li dip in open clusters
1 eHalo Star Correlations: A(Be) vs [Fe/H]
A(Be) vs [O/H]
[Fe/H] vs [O/H]

mir ] ® Two slope fits for Be vs Fe and Be vs O P

Older stars show shallower slope -

o oReal spread in Be at a given Fe and O
eBe is deficient in Li-deficient halo stars
Mass transfer or binary coalescence
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