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Exam Abstract:

L ayered magnetic materials are important both from the fundamental per spective of

under standing char ge, heat, and magnetism aswell asfrom thetechnological per spective of
magnetically enhanced ther moelectric energy generation. Cr (1+8) Te2isarecently
rediscover ed magnetic transition metal chalcogenide (TMC) wherein controlling the fraction of
Cr (8) systematically tunesthe electronic and magnetic properties of thissimple binary system.
Thisthesisreports mainly on modulating 6 to tune the longitudinal thermopower S xx for
different Cr 1+6 Te 2 compositions. We show that asthe fraction of doped Cr(8) increases
between 6 = 0.3 and 8 = 0.68, the sign of Sxx changes from positive to negative at a critical
doping level of 6C = 0.5. The observed doping-dependent trend in the thermopower is consistent
with the evolution of the semimetallic band structurein thismaterial from ARPES,
corroborating the electronic tunability of Cr (1+68) Te 2 using multiple char acterization
techniques. Next, an anomalous enhancement in thermoelectric responseisalso reported
around 8C, stemming from strong char ge-spin coupling. Antiferromagnetic magnons are
uncovered asthe origin of thisthermopower enhancement from analyses of the
temper atur e-dependent magnetother mopower. Thispictureisfurther supported by the
correspondence of the doping trend of the magnetother mopower with that of the magnetic
anisotropy. Thefindings of thisthesis point collectively to thecritical nature of the doping level
dC in magnetic semimetal Cr 1+8 Te 2. Around o8C, near -Fermi-ener gy pseudogap for mation
and antiferromagnetic magnons combineto enhance thermoelectric energy conversion in Cr
1+6 Te2
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ATSUKO-TAKAYAMA
テキストボックス
Layered magnetic materials are important both from the fundamental perspective of understanding charge, heat, and magnetism as well as from the technological perspective of magnetically enhanced thermoelectric energy generation. Cr (1+δ) Te 2 is a recently rediscovered magnetic transition metal chalcogenide (TMC) wherein controlling the fraction of Cr (δ) systematically tunes the electronic and magnetic properties of this simple binary system. This thesis reports mainly on modulating δ to tune the longitudinal thermopower S xx for different Cr 1+δ Te 2 compositions. We show that as the fraction of doped Cr(δ) increases between δ = 0.3 and δ = 0.68, the sign of S xx changes from positive to negative at a critical doping level of δC ≈ 0.5. The observed doping-dependent trend in the thermopower is consistent with the evolution of the semimetallic band structure in this material from ARPES, corroborating the electronic tunability of Cr (1+δ) Te 2 using multiple characterization techniques. Next, an anomalous enhancement in thermoelectric response is also reported around δC, stemming from strong charge-spin coupling. Antiferromagnetic magnons are uncovered as the origin of this thermopower enhancement from analyses of the temperature-dependent magnetothermopower. This picture is further supported by the correspondence of the doping trend of the magnetothermopower with that of the magnetic anisotropy. The findings of this thesis point collectively to the critical nature of the doping level δC in magnetic semimetal Cr 1+δ Te 2. Around δC, near-Fermi-energy pseudogap formation and antiferromagnetic magnons combine to enhance thermoelectric energy conversion in Cr 1+δ Te 2. 


