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Oxygen Radical Measurement of Atmospheric Pressure
Microwave Line Plasma by Vacuum Ultraviolet
Absorption Spectroscopy

Determination of the EEDF by Continuum Emission
Spectrum Analysis: Preliminary Results

Deposition Control of Carbon Nanoparticles Synthesized
Using Ar + CH, Multi-Hollow Discharges

RF Sputtering Pressure Controlled Switching
Characteristics of ZnO-based Flexible-Transparent
Resistive Memory Devices

Size Selectivity of Plasma Functionalization to Multi-
walled Carbon Nanotubes

Effect of electrolyte volume on the synthesis of copper
oxide nanoparticles by atmospheric-pressure plasma
electrolysis
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Preparation of para electric Barium Titanate ceramics by
Mn-Nb co-doping for DC-bias free dielectrics
Development of BaTiO,-Bi(Mg, ,Ti, ;) O-BiFeO,
ceramics by various ceramic processing for enhanced
piezoelectric properties
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Growth direction, Sn content and crystallinity of Au-Sn
catalyzed Ge, Sn, nanowires

The Effects of B Doping on Al-Catalyzed Si Nanowire
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Structures
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nanostructure Si solar cells
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Magnetic damping in Pt/Co/Cr,O,/Pt stack films with
perpendicular magnetic anisotropy
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Ofiit
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Structural and magnetic properties of 8 -Mn-type
CoZnMn alloy thin films fabricated by DC-sputtering
D0, ! X,Sn (X=Fe,Mn) f#E O {45 & Z OGS R

Annealing effects of exchange bias properties for Co-Mn/
Ir-Mn bilayers

7 A MG Mn,Sn O T & & % & LR & Gl
Atomic-layer alignment dependence of spin-orbit included
magnetism in thin films

08 7 = U FEE(R CoMnO, 1 351 3 TS 5 77 M e oo i
E2 34

HHEIE R IC X 5 Nd,BiFe,GaO,, Ml ERIC 5 1) 5
IRMER S DR
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VAT S got(a )

Sign reversal of current-induced effective magnetic field
in Lag ¢;Sr, 53MnO5 heterostructures

o8y 2 ) v 7% X % %L Fe,Co M {4
First-principles study on magnetism and magneto-optical
properties of yttrium iron garnet

SRR €y b=y RIS v a ) =7 R
PR SmFeO, b v A A& D R L FFAl

Strain mediated magnetic properties in thin Fe,N pseudo
single-crystal films

7 v a ) =7 RIKGRIGEHEMR SmFeO s 2 & v — VTR
fiSiRES
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Superlattice-periods dependence on spin relaxation time
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(O Anh ThiVan Nguyen“ 234 yy Shiratsuchi’, Hideo

Sato"*?, Shoji Tkeda"*”, Tetsuo Endoh"***, Yasushi

Endo"**
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ORyo Ishikawa', Seungjun Oh’, Tadashi Morita',
Shinya Kasai’, Yukiko Takahashi’

O (B) mi# o, i e, B B s, sl e ™,
EE NI GAN 3PN

O Tomoki Tsuchiyal' % Kazuma Kunimatsu®*,
Shigemi Mizukami*"*

O%HE A, PP AL, R B, e 53
OKohji Nakamura', Yuna Kato', A.-M. Pradipto',
Toru Akiyama', Tomonori Ito', Tamio Ogu(:hi2

O/ PR, B B, M SN
O (M2) 88 5EK ", PaJIl e, Tl R |, it IR
OBk K, A I fRm] |, i !

O Michihiko Yamanouchi'?, Tatsuro Oyamada®,
Hiromichi Ohta"*
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O (D)Miezel Legurpa Talara', Valynn Katrine
Mag-usaral, Yoshinori Oda', Hideaki Kitahara',
Jessica Afalla', Garik Tomsyan“, Sascha Keller®*,
Laura Scheuer™*, Johannes Lhuillier”?, Rene
Beigang®*, Evangelos Th Papaioannou®*, Masahiko
Tani'
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1R T, 2. BRI

1.CSRN, Tohoku Univ., 2.CSIS, Tohoku Univ., 3.CIES,
Tohoku Univ., 4. ECEI, Tohoku Univ., 5.G.S.Eng. Osaka
Univ.

1B TR
1 RRYIVER, 2. 3L R4, 3. 30KHE, 4 KEK-PF

LAGRERLR, 2. BURPITENT, 3.JASRI

1 AOEERLR, 2. R R

1.ULVAC, 2.NIMS

ALK, 2. AL KGE, 3. 3L K CSRN
1.CSIS(CRC), Tohoku Univ., 2.CSRN, Tohoku Univ.,
3. Tohoku Univ., 4 WPI-AIMR, Tohoku Univ.
1L.AKT

1.Mie Univ., 2.0saka Univ.
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1.ETK

1.Research Center for Development of Far-Infrared
Region, Univ. of Fukui, Japan, 2.Photonic Center
Kaiserslautern, 3.Univ. of Kaiserslautern, Research
Center OPTIMAS, 4.Univ. of Kaiserslautern,
Department of Physics
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[CS.9]1 10.1 #T9E - FrisheRURL (FFEL - FRMHFRAT) | 10.2 R &2 EMIRANT - M T /A IR, 103 REY TSR - BERAEY - X b L — IEH,
104 $EEREY FAZ /X - BiaE - @WBED I — K = 7+ v 3> / Code-sharing Session of 10.1, 10.2, 10.3 & 10.4

3/11(Mon.) 9:00 - 12:00 H

9:00 E 11a-M101-1 Resistive detection of the Néel temperature of Cr,O5 thin O (M2)Tatsuya lino', Takahiro Moriyama', Hiroyuki 1.ICR, Kyoto Univ., 2.0saka Univ.
films Iwaki', Hikaru Aono® Yu Shiratsuchi’, Teruo Ono'

9:15 E 11a-M101-2  Spin Hall magnetoresistance in amorphous tungsten/iron- Lukasz Pawliszak"*, O Seiji Mitani®”, Shinji 1.Warsaw Univ. Tech., 2.NIMS, 3.Univ. Tsukuba, 4.Univ.
silicon alloy bilayers Isogami’, Masamitsu Hayashi**, Tadeusz Kulik' Tokyo

9:30 E 11a-M101-3  Spin torque induced by orbital conversion at Cu/Al,O; O Junyeon Kim', Dongwook Go®, Hanshen Tsai®, 1.RIKEN-CEMS, 2.Postech, 3.ISSP, Univ. Tokyo

E 9p-PB1-47  The effect of voltage on reservoir computing performance O Sumito Tsunegi', Tomohiro Taniguchi', Shinji 1.AIST, 2.ISSP, The Univ. of Tokyo, 3.The Univ. of
of a spin torque oscillator Miwa’, Kohei Nakajima®*, Kay Yakushiji', Akio Tokyo, 4.JST PRESTO
Fukushima', Shinji Yuasa', Hitoshi Kubota'
9p-PB1-48  Fe, Rh BN A &M 51T 5 X v 7 KGETHI OF e 5L wBC?, FHle Wi, 21l B! LAKIY), 2. TK7 v v T 4 THE
9p-PB1-49 2 7L —J#illik % v 7 Py/Ag/Bi ZFABIOMRREIELLNS  OJINRT ', 4R Ba—, WA B8 %, 463k thW1% JL L 1R RSB AWE, 2. 40L k% JThF
157, B A, MR a0 A
E 9p-PB1-50 Ru insertion effect on spin Seebeck effect of YIG/Ta or Pt O (M1)Houlin Li', Takumi Niimura', Fumiya 1.Kyushu Univ., 2.JST PRESTO
Nakata', Yuichiro Kurokawa', Hiromi Yuasa"”
9p-PB1-51  TbFeCo iié14:HIEIC 35 1F 2 ik Rt o MR IR A1 O%E 3", /Mg 75k LITIC K, 2. ZIKF
E 9p-PB1-52  Spin Hall magnetoresistance of YIG / Pt with magnetic O (M1) Takumi Niimura', Fumiya Nakata', Houlin ~ 1.Kyushu Univ., 2.JST,PRESTO
layer inserted into the interface Li', Yuichiro Kurokawa', Hiromi Yuasa™”
E 9p-PB1-53 Antiferromagnetic coupling and spin Hall effect in Co / O (M1)Hiroto Masuda', Takeshi Seki"?, Takahide 1.IMR, Tohoku Univ., 2.CSRN, Tohoku Univ.
Ir-doped Cu / Co layers Kubota"?, Koki Takanashi*
E 9p-PB1-54 Systematic investigation of anomalous Hall effect in O (M1)Qiang Wangj, Zhen Chao Wen"?, Takeshi 1.IMR, Tohoku Univ., 2.CSRN, Tohoku Univ.
Co,(Fe, Mn)Si Heusler alloy films with various Seki'?, Koki Takanashi'?
compositions
4% 9p-PB1-55  WXMEMO 7 = =X 7 4 =V FEF ) v 7 O (M1) i B8, b S48, KR 2 LA TR, 2JFE 2 F — Vi
4% E 9p-PB1-56 Enhancement of spin-orbit torque in W/CoFeB/MgO by O Kaito Furuyal, Yutaro Takeuchi', Yu Takahashi’,  1.RIEC, Tohoku Univ., 2.FRIS, 3.CSIS, 4.CIES, 5.CSRN,
controlling W resistivity Chaoliang Zhang"***, Buturin Jinnai’, Syunsuke 6.CSIS (CRN), 7.WPI-AIMR
Fukami®**®7 Hideo Ohno"**% 7
E 9p-PB1-57  Magnetoresistance in bilayers of heavy metal and OXKento Oda', Takahiro Moriyama"?, Teruo Ono"* 1.ICR Kyoto Univ., 2.CSRN Osaka Univ.
non-collinear antiferromagnet
9p-PB1-58 A& viE AT 7= GaAs FH b ~D Co,Fe, Mn, Sii O ML) £ HK', /it [k, A &', A G, 1L gtk T
JEL oD {8 KR!
9p-PB1-59  BMJECHH A BRI L 72 il SURIUR CPEN = A L 0 BHFE O (M2) Bries AT, fifni 5, 2 5% 1LHAAET
9p-PB1-60  MRHIIMEL T 0 Ric BT 2 LM T 20 & Al I, O%RE % I L R 30 LHKAEET, 2.9 HERE, 3. 50KEe = 4 F
% DR
9p-PB1-61  GACL/Ki&ilh CHEAIF L L 2 BRIRE e R o JE B ORISF 52, IR T, K BN, B 27, i 1 HATK, 2.8 - bORIpFscst
[BERES(E bk LN
9p-PB1-62  H&AT A% A F RIF HIRBECHIRIE & -tk oS O Th& |, MY (58!, K% EA Y B #2° M 1 HIK, 2.9 - bORwFgeks
fHT AL
E 9p-PB1-63  Higher Magnetoresistance Sensitivity Of Magnetic O Sabri Cakir', Kosuke Fujiwara', Mahiro Sato', Seiji 1.Spin Sensing Factory, 2. Tohoku University
Sensors With Closer Junctions Kumagai', Mikihiko Oogane®, Yasuo Ando®
E 9p-PB1-64  High TMR Ratio and High Signal Output of Array TMR O Kousuke Fujiwara', Mahiro Sato', Sabri Cakir', 1.Spin Sensing Factory Corp., 2. Tohoku Univ.
Sensor Deposited on Chemical-Mechanical Polishing Cu ~ Seiji Kumagai', Mikihiko Oogane?, Yasuo Ando®
Buffer Layer
E 9p-PB1-65  Effect of second order magnetic anisotropy on linear O Takahiro Ogasawara', Mikihiko Oogane"*?, 1.Tohoku Univ., 2.CSIS, 3.CSRN

% E 9p-PB1-66

1% E 9p-PB1-67

response of magnetic sensors with CoFeB/MgO/CoFeB
based magnetic tunnel junctions

Detection of the weak magnetic field by serial MT]s with
various aspect ratio free layers

Radio-frequency magnetic field sensitivity of magnetic
vortex in magnetic tunnel junctions

Masakiyo Tsunoda"®, Yasuo Ando"**

(OZhenhu Jin', Yupeng Wang', Kousuke Fujiwara',
Mikihiko Oogane', Yasuo Ando’

ORyota Okuno', Minori Goto"?, Sumito Tsunegis,
Kei Yakushiji®, Hitoshi Kubota®, Akio Fukushima®,

Shinji Yuasa®, Hikaru Nomura'?, Yoshishige

1,23
Suzuki

1.Tohoku Univ

1.0saka Univ., 2.CSRN-Osaka, 3.AIST

9p-PB1-68  2[ulE(LikIC X 2 @kl MgALO, -~ U 7kt b v A4 Oi)il LAY, Chang P-H.>®, /o)l #8%°, =4 3k 1.TDK, 2.0 HkE, 3. 510K
e 5SRO S, B R, R s

E 9p-PB1-69  Voltage control of magnetic anisotropy in Mn inserted O (M1) Tsubasa Watakabe', Goto MInori', Miwa 1.0saka Univ., 2.Univ. of Tokyo, 3.CSRN-Osaka
Magnetic tunnel junction Shinji*, Suzuki Yoshishige'?

E 9p-PB1-70  Observation of spin-orbit torque magnetization switching O (M1)Masakazu Wakae', Masahiro Itoh', Yuichiro 1.Grad. Sch. & Fac. of Info. Sci. & Elec. Eng., Kyushu
in Gd-Fe perpendicular magnetized wire with IrMn cap ~ Kurokawa', Kohei Ohnishi*®* Hiromi Yuasa' Univ,, 2.Dept. of Phys., Kyushu Univ., 3.Res. Ctr. for
layer Quant. Nano-Spin Sci., Kyushu Univ

E 9p-PB1-71  Fabrication of L1, (MnCo)AI thin film with high O (M1)LONGJIE YU', Mikihiko Oogane', Masakiyo 1.Tohoku Univ.
perpendicular magnetic anisotropy on Pt seed layer Tsunoda', Yasuo Ando'

9p-PBI1-72  RRHRHL ML O A B AL E I B 3 2 HUNE AL E - Ofift M7, L1 PEA ', el 3 L TR T
At
9p-PB1-73 WK =IEEE ORIy T2 —va Y O¥ iifét!, L1 FEA, B o' 1R TRERRE
E 9p-PB1-74  Magnetic tunnel junction array for physical reservoir O Hitoshi Kubota', Kay Yakushiji', Akio Fukushima', 1.AIST, 2.0saka Univ., 3.CSRN-Osaka

4% E 9p-PB1-75

Demonstration of spin xor operation with Si spin channel

Sumito Tsunegi', Tomohiro Taniguchi', Atsushi
Sugiharal, Minori Goto”®, Kazuki Takahashi’, Hikaru
Nomura®?, Yoshishige Suzuki®*?*

O (M1)Ryoma Ishihara', Soobeom Lee', Yuichiro
Ando', Ryo Ohshima', Yoshishige Suzuki®, Hayato
Koike®, Masashi Shiraishi'

1.Kyoto Univ., 2.0saka Univ., 3.Corp.

E 9p-PB1-76  Investigation of Y-shaped magnetic wire logic device by O Yuichiro Kurokawa', Masakazu Wakae', Masahiro 1.Kyushu Univ., 2. Toyota Tech. Inst, 3.Kyushu Univ,
current-induced domain wall motion Itoh', Satoshi Sumi®, Hiroyuki Awano, Kohei 4.Res. Ctr. for Quant. Nano-Spin Sci
Ohnishi®*, Hiromi Yuasa'
9p-PB1-77  Initial magnetic domain nucleation of a MO light OKenichi Aoshima', Nobuhiko Funabashi', Ryo 1.NHK STRL
modulator driven by domain wall Higashida', Kenji Machida'
9p-PB1-78  1ZO/Bi Btk 7 — 4 v FEICH T 2HAOCENE Y OHP AR, A = v 2 h— 27 7% Y2 4 2 LEMEFRAT, 2.9 ¥ — A XK
lal—vav ~ =74V IR R
E 9p-PB1-79  Nearly pure circular polarization electroluminescence ONozomi Nishizawa', Hiro Munekata' 1.FIRST, TITECH
from spin-LED with significantly reduced current
densities
9p-PB1-80  Mn,Sn % fili il ic 3517 2 B Hall iR o MK O (ML) it &4, A B, ARk 592, B kR, 1L, 2.ULVAC A5

& (Oral Presentation) M101 €15 (Room M101)

interface

ARH IE?, 2k HER!

103 REYTANAR - HRAEY « A ML=V, 104 FEBEILCY FOZI R - BEE - &

Kouta Kondou', Hyun-Woo Lee?, YoshiChika
Otani"?

0y <A¥Y 01
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10.1 #7405 - FikaERIAL (FFHL -

9:45

10:00

10:15

10:30

10:45
11:00

11:15

11:30

11:45

4ZE 11a-M101-4

11a-M101-5

#ZE 11a-M101-6

32 E 11a-M101-7

E 11a-M101-8

4ZE 11a-M101-9

$EE 11a-M101-10

E 11a-M101-11

3/11(Mon.) 13:15 - 15:00

13:15

13:30

13:45

14:00

14:15

14:30

14:45

& E 11p-M101-1

E 11p-M101-2

E 11p-M101-3
11p-M101-4
E 11p-M101-5

$EE 11p-M101-6

4EE 11p-M101-7

Spin-charge conversion in highly oriented bismuth using

spin-torque ferromagnetic resonance

e T R R T T E 1 X B A / B R LRI 5
% A ¢ v AR

An investigation of gate-induced modulation of the
inverse spin Hall effect in ultrathin Cu.

Efficient spin-to-charge current conversion in a

Lay ¢;S15sMnO,/LaAlO,/SrTiO; epitaxial single-crystal
heterostructure

{7l /Break

Determination of spin-orbit torque by spin-torque
ferromagnetic resonance free from spin-pumping

Observation of memristive domain patterns during
spin-orbit torque switching in antiferromagnet/

ferromagnet heterostructures

Temperature dependence of spin-orbit torques in an
antiferromagnet/ferromagnet heterostructure

Giant spin-orbit torque and magnetothermal effects in
sputtered BiSb/CoFeB bilayers

[8E:%E (Oral Presentation) M101 43 (Room M101)
[Young Scientist Presentation Award Speech]
Observation of unconventional spin-orbit torque in Py/
Pt/Co tri-layer structure

Spin-orbit torque strength and efficiency in a
perpendicularly-magnetized ferromagnetic semiconductor
GaMnAs single thin film

Spin-orbit torque in ionic crystal ReOy

64 F T A€ VMR A E ) T L A4 IcB1T 5 Write
Endurance ;5%

Material dependence of the effect of SOT-MRAM read
disturb reduction method

Study on current-induced domain-wall motions of
antiferromagnetically coupled layered magnetic wires with
various interlayer thickness

Static interaction of Skyrmions in magnetic thin-film

circuits patterned by anisotropy undulations

(O Masayuki Matsushima', Yuichiro Ando’, Ryo
Ohshima', Sergey Dushenko', Ei Shigematsu’,
Takeshi Kawabe®®, Teruya Shinjol, Shinji Miwa™?,
Masashi Shiraishi'

O 9, Lukas Liensberger’, Mathias Weiler”, K
B o, s —BR Y T Hitl, Hans Huebl’, 45
LGN

O Shinichiro Yoshitake', Masaya Hokazono, Teruya
Shinjo', Ryo Oshima', Yuichiro Ando', Masashi
Shiraishi'

O Daisei Araki', Anh Le Duc"?, Shingo Kaneta',
Masaaki Tanaka"*, Ohya Shinobu"**

Atsushi Okada', O (D) Yutaro Takeuchi', Kaito
1,3,4,5,6

Furuya', Chaoliang Zhang"***, Hideo Sato
Shunsuke Fukami***®" Hideo Ohno"****7

O (P)Aleksandr Kurenkov"*®, Manuel
Baumgartnerz, Giacomo Sala’, Gunasheel
Krishnaswamy®, Francesco Maccherozzi®, Shunsuke
Fukami** %7 Pietro Gambardella’, Hideo

Ohnol, 4,5,6,7

O (M2)Ryuichi Itoh’, Yutaro Takeuchi', Samik
DuttaGupta"***, Shunsuke Fukami****° Hideo
Ohno 5456

O Zhendong Chi"?, YongChang Lau"?, Masamitsu
Hayashi"*

O Yuki Hibino', Tomohiro Koyama', Daichi Chiba’

O (D)Miao JIJANG', Hirokatsu Asahara', Shoichi
Sato', Toshiki Kanaki', Hiroki Yamasaki', Shinobu
Ohya"*?* Masaaki Tanaka"”

O Shutaro Karube"?, Daichi Sugawaral, Makoto
Kohda"*?, Junsaku Nitta"**

ST HLAT) / Emerging materials in spintronics and magnetics (including fabrication and charactrization methodologies)

1.Kyoto Univ., 2.The Univ. of Tokyo, 3.0Osaka Univ.

1. 50KBE T, 2.Walther Meissner Institute

1.Kyoto Univ.

1.Univ. Tokyo EEIS, 2.Univ. Tokyo IEI, 3.CSRN

1.Laboratory for Nanoelectronics and Spintronics, RIEC,
Tohoku Univ., 2.FRIS, Tohoku Univ., 3.CSIS, Tohoku
Univ., 4.CIES, Tohoku Univ., 5.CSRN, Tohoku Univ.,
6.CSIS (CRC), Tohoku Univ., 7.WPI-AIMR, Tohoku
Univ.

1.RIEC, Tohoku Univ., 2.ETH Zurich, 3.Diamond Light
Source, 4.CSIS, Tohoku Univ., 5.CSRN, Tohoku Univ.,
6.CIES, Tohoku Univ., 7.WPI-AIMR, TU

1.RIEC, Tohoku Univ., 2.CSIS(Core Research Cluster),
Tohoku Univ., 3.CSRN, Tohoku Univ., 4.CSIS, Tohoku
Univ., 5.CIES, Tohoku Univ., 6.WPI-AIMR, Tohoku
Univ.

1.The Univ. of Tokyo, 2.NIMS

1.Univ. of Tokyo

1.Univ. of Tokyo, 2.CSRN, 3.Inst. of Engineering
Innovation

1.Tohoku Univ. Eng., 2.Tohoku Univ. CSRN, 3.Tohoku
Univ. CSIS

OB BERI, )1 B5F ', /K D5, B 558, 2 1. TDK(bk)

FH B, i 48—, fe e K !
O (M1)Keisuke Tabata', Takayuki Kawahara'

(O Musashi Shimazaki', Tatsuro Ohmasa’, Tomoya
Sakata', Masaaki Tanaka', Syuta Honda®, Hiroyuki
Awano®, Ko Mibu'

O Chaozhe Liu', Yuma ]ibikil, Soma Miki', Jaehun
Cho®, Eiichi Tamura', Minori Goto"?, Hikaru

Nomura'?, Yoshishige Suzuki®?, Ryoichi Nakatani'

1.Tokyo University of science

1.Nagoya Inst. Tech., 2.Kansai Univ., 3.Toyota Tech.
Inst.

1.0saka Univ., 2.CSRN-Osaka, 3.KRISS

10.1 & - FsEERIRL (F8Y - sE@$:AHT) / Emerging materials in spintronics and magnetics (including fabrication and charactrization methodologies)
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Resistive detection of the Néel temperature of Cr,0; thin O (M2) Tatsuya lino', Takahiro Moriyama', Hiroyuki 1.ICR, Kyoto Univ., 2.0saka Univ.

films

Spin Hall magnetoresistance in amorphous tungsten/iron-
silicon alloy bilayers

Spin torque induced by orbital conversion at Cu/Al,O,
interface

Spin-charge conversion in highly oriented bismuth using

spin-torque ferromagnetic resonance
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An investigation of gate-induced modulation of the
inverse spin Hall effect in ultrathin Cu.

Efficient spin-to-charge current conversion in a

Lay ¢;S153MnO,/LaAlO,/SrTiO; epitaxial single-crystal
heterostructure
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Determination of spin-orbit torque by spin-torque
ferromagnetic resonance free from spin-pumping

Observation of memristive domain patterns during
spin-orbit torque switching in antiferromagnet/
ferromagnet heterostructures

Temperature dependence of spin-orbit torques in an
antiferromagnet/ferromagnet heterostructure

Giant spin-orbit torque and magnetothermal effects in
sputtered BiSb/CoFeB bilayers
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Observation of unconventional spin-orbit torque in Py/
Pt/Co tri-layer structure

Spin-orbit torque strength and efficiency in a
perpendicularly-magnetized ferromagnetic semiconductor
GaMnAs single thin film

Spin-orbit torque in ionic crystal ReOy

64K T AL VHMEER AT Y T LA LB 5 Write
Endurance 5

Material dependence of the effect of SOT-MRAM read
disturb reduction method

Study on current-induced domain-wall motions of
antiferromagnetically coupled layered magnetic wires with
various interlayer thickness

Static interaction of Skyrmions in magnetic thin-film
circuits patterned by anisotropy undulations
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