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Overview

Phonon Energies

° M €asure TA Ba(Fe 4,C0g 3),As, (Ts=95K)

phonon energy
near (2k0) for
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 Observe k-
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Previous Studies: 122 Pnictides & FeSe

SrFe,As,, BaFe,As,

— D. Parshall et al., Phys. Rev. B 91, 13446 (2015)
Co-doped Ba-122 (OP)

— F. Weber et al., Phys. Rev. B 98, 014516 (2018)
FeSe

— Structural transition at 90K

— Superconducting below 9K (bulk crystal)

— No antiferromagnetic ordered state

Ba(Fe, Co,),As,

— UD: x=0.03 - T,=95K, no superconducting
state

— OP: x=0.06 - T_=25K, no structural transition



FeSe and Ba(Fe, ,,C0O, 13),AS,

Structure Above T, Tetragonal Tetragonal

T 90K 95K

Structure Below T Orthorhombic Orthorhombic
Magnetic Order NA AFM

T, 9K NA

e Qur goalis to compare the two materials near the structural
transition

— Different behavior between FeSe and Ba-122 of NMR spin-relaxation
measurements at T

— Similar shear modulus measurements between them
— Different nematic susceptibility between OP and UD Ba-122



Inelastic Scattering Measurements: E , (q)

e Phonon softening is
measureable at finite g
with inelastic scattering
measurements

e This TA phonon connects
to the shear modulus
near q=0
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D. Parshall et al., Phys. Rev. B 91, 13446 (2015)
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Shear Modulus Measurements: C,

* C.cis measureable

directly through T v
resonant - — Y, 3%Co-Ba122 13
0.8F
ultrasound or c |
. . o
indirectly through & o6/ / shear Modulus {2
3-point bending SN
= |1
* Low-g phonon > | Twinning |
diSperSiOn I | Orthorhombicity
OD . 1 " i L . 1 i 1 0
0 50 100 150 200 250
V C6 (q - 0) T (K)
° Contrad |CtS f| N Ite_q A. E. Bohmer et al., Phys Rev Lett 114, 027001 (2015)
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Phonon Dispersion Fitting

Fit energy using measureable . Ba(Feg 47,C00 03),As, (Ts=95K)
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Phonon Dispersion at 98K in UD Ba-122 (T,=95K)
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 Nematic correlation length € fits the curve connecting high-q and low-qg portions
* Need to find right values for C% & C, at lower temperatures



3-Point Bending Measurements

Y
o

N - Y  FeSe

* Cge data taken from Yy ) o, v omcossz
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We have to make assumptions about the shear modulus and the
interaction with the nematic fluctuations to fit the data



SrFe,As, & BaFe,As,
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(a) BaFe As,

* SrFe,As, and BaFe,As, - 020120
phonon softening tracks
magnetic order
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D. Parshall et al., Phys. Rev. B 91, 13446 (2015)



Resonant Ultrasound Measurements

. 55 .
* Clear effectin C at 0l - ]
high temperatures as A e s ]
. . 40 11.6% — .
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e Nematic
correlation
length & vs. T in
FeSe and UD
Ba-122

e ¢increases
towards T but
does not
diverge

e & maximum is
on the order of

~55 A or 14-15
unit cells
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e Similar behavior for &

upon approaching Tc in

non-superconducting

samples vs. T_in OP Ba-

122

e (Contrast with nematic
susceptibility below
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Ongoing Work: High-Pressure
Experiments in FeSe

° 100 ' I ' L] v 1 ' 1 ! ] ' 1 v 1 M
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Summary

Published Young’s modulus data explains low-q
dispersion for both FeSe and 3% Co-doped Ba-
122, but nematic susceptiblity differs

Nematic correlation length ¢ does not diverge
when approaching the structural phase transition

Similarities between OP/UD Ba-122 and FeSe of &
in contrast with shear modulus and NMR studies

Ongoing Work: OP Ba-122, FeSe under pressure
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