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. . . Equilibrium law
Linear law %);%nieg% law ) b=y SN o ) :lg@ffifﬁbliﬁ |
B(SjTi.]= m, —m, B(SjTij: ln(mi/mj) SITi _ E_Hj
6“Ti) m_—m, 5" Ti ln(mi/mk) B(BkTij 1 1
mi mk
8>°Ti =1.4994 x §*Ti 5°Ti~1.4843x 8" Ti 5Ti=1.4695x 8% Ti
8%Ti=0.4991x 6" Ti 8*Ti=0.5043x 6" Ti 8%Ti=0.5095x 8" Ti
8*Ti=—-0.5005x8"Ti &*Ti=—-0.5166%x6"Ti 8*Ti=—-0.5332x8%Ti
2

Young et al. (2002, Geochim. Cosmochim. Acta, 66: 1095-1104)
Maréchal et al. (1999, Chem. Geol. 156: 251-273)
Dauphas&Schauble (2016, Annu. Rev. Earth Planet. Sci. 44: 709-783)
Zhang et al. (2011, J. Anal. At. Spectrom. 26: 2197-2205)
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(1) *6Ti-*8Ti (Niederer et al., 1980, APJ, 1981, GCA, 1985, GCA; Niemeyer and
Lugmair, 1981, EPSL, 1985, GRL, 1988, GCA)

(2) #¥Ti-**Ti (Leya et al., 2007, IJMS, 2008, EPSL; Trinquier et al., 2009, Science;
Zhang et al., 2011 JAAS, 2012 Nat. Geosci.; Williams et al., 2016, CG; Simon et
al., 2017, EPSL; Davis et al., 2018, GCA)
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RGB images of CAls, from Krot et al., 2009 (GCA)
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4567 or 4568 My (Connelly et al., 2008, Science; Amelin et
al., 2010, EPSL; Bouvier&Wadhwa, 2010, Nat. Geosci.)
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e o compostion Burkhardt et al. (2019, GCA)4: & % JL# (Ti, Sr,

Ca, Cr, Ni, Zr, Mo, Ru, Ba, Nd, Sm, Hf, WH10s)¥]
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Expanding centrifugal radius adds thermally
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\ \ \ »\ (McKeegan et al., 2011, Science)

AT BT LLYEAT B 1 A 45 43 s 1
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—— - - - (Trinquier et al., 2009, Science; Qin et al.,
géc‘?é‘['ﬁ'{-’{)%%?m [ @”oliijin'ﬁf;iii’;’;‘e‘?éfé?'s’ 2011, GCA; Warren, 2011, EPSL)
ISotopic composition olatile-rich
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Credit: Burkhardt et al. (2019, GCA) e . o o
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Burkhardt et al. (2019, GCA), Nanne et al.
(2019, EPSL) , Kruijer et al. (2019, Nat. Astron.),
Kleine et al. (2020, Space Sci. Rev.), Kruijer et
al. (2017, PNAS), Dauphas et al. (2002, APJ)

\' C‘R I. N N,
Gradlents = Transport i <, EoyCng ﬁj\liy ﬁéﬁkqﬁg*

Y3 /ri%: Dauphas et al. (2010, AP))

HAEH 43 Trinquier et al. (2009, Science),
Larsen et al. (2011, APJ), van Kooten et al.
(2016, PNAS), Olsen et al. (2016, GCA), Schiller

Credit: Burkhardt et al. (2019, GCA) et al. (2015, GCA), Burkhardt et al. (2012,
EPSL), Burkhardt&Schonbachler (2015, GCA)
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Presolar grains

E R AR R & B

natre LETTER

") Check for updates

Mass-independent fractionation of titanium
isotopes and its cosmochemical implications

Francois Robert ©'>, Romain Tartése 2, Guillaume Lombardi, Peter Reinhardt*, Mathieu Roskosz',
Béatrice Doisneau’, Zhengbin Deng©° and Marc Chaussidon®
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Robert et al. (2020)3L56: TiCl,/C.H,, (1/2) &, FEEIE

AR I et NCILA e

A, 4ERF[TICL/CH,,N2 = 101,

R 3R, T2 1000 KA EE B TR, 7555 5 A 5 W ormd o SRR i o

Robert et al. (2020, Nat. Astron.)
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JAAS 3.

View Article Online
PAPER View Journal | View lssue Millet&Dauphas (2014, JAAS)

Ultra-precise titanium stable isotope

o measurements by double-spike high resolution
g;elm J. Anal. At Spectrom., 2014, MC' lCP_MS

Marc-Alban Millett* and Nicolas Dauphas

Titanium Isotope Cosmochemistry MANCHESTER

The University of Manchester

A thesis submitted to the University of Manchester for the degree of
Doctor of Philosophy (PhD)
in the Faculty of Engineering and Physical Sciences.

Williams (2014, PhD thesis)

2014
Niel Hamilton Williams
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