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They belong to the spinel structure with 8 o
L6 cations ¢

alions occupying tetrahedral sites (A-sites) and
PECUPYIng octahiedral sites (B-sites) of the unit cell. Recently, pure Mn,Fe,. 0,
nanoparticles (NPs) have been sucee essively prEpa!Ld 1N our synthetic EXPELIMEnts via co-
Precipitation method, Notal bly, Ms values of th
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/ X R 1o enhance their magnetizations
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WFe;04 sample, In order to understand how
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for practic aI 1ppl|calu s, detailed structural and specirl
yses have been performed in this study.
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. Comparison Between Two Systems
l Background Information

With advancements in optical fiber communications, rcdulcin‘lg the [ﬂl.'t:r]c:.,] -C?usf-‘:-:'v l
e s S‘f"”‘:h'“l’rmos)—: : l:"j : 11':.: that both systems yield comparable characterizations for the same sarnp!c region. The y
A ““'“‘;i‘::'er:‘?'ni‘:m'l’[?:;‘ i[:c value Jnuu;1|rrd b;' the wide-area Z-scan system was —9.114x10-8 sz/l,y‘ \\'hif-c the
efficiency, making it a key rescarch focus [1]'. Common me! d four-wave mixing two-dimensional localized scanning system measured g,sg_:};;m g_ cmi /W, with &
ponlinear refractive index (NLR), such as interferometry and fou b In 1999, discrepancy of only 5.25%. The error primarily arises from differences in beam waist size
techniques, require sophisticated instruments or involve complex data P'Tl?ucbsmi:’- n i n'd Rayleigh length between the two systems, leading to a resolution difference of
Sheik-Bahae et al. introduced the Z-scan technique [2] to mcasune. third-order nonlinear a _) e '.;_2 Ruigsilptinlice 1 0

optical effects. Its low experimental requirements make it well-suited for development. approximately 10.5 ¥ 110, A
Consequently, various adaptations, such as the dual-arm Z-scan and eclipsing Z-scan [3], i G e .‘ [— — |
pave been developed. However, most Z-scan techniques remain limited to single-point, i I., f |

First, we compared the measurement results from a standard \‘-'idc-é_rua Z-smlr].s)-?;l.:m
(Fig. 3) and the two-dimensional localized scanning system (Fig. 4). The results indicate

wide-range scanning and lack the capability to measure localized nonlinear optical i
properties on two-dimensional planes. To address this limitation, this study develops a ;ﬁ
two-dimensional localized scanning Z-scan technique to characterize the nonlinear i
refactive index in localized regions of thin-film samples.

. Z-scan Technique Principle wow

RN T T ¥y ¥ *
. i ; v Results of the two-
. ! : ; e Fig. 3 Measurement Resulis of the Wide- Fig. 4 Mmmmnl :
In the Z-scan technique, the sample is translated along the propagation axis of a focused A'il .{,_'_Suan Sesia dimensional localized scanning system,
Gaussian beam, and the transmittance variation behind the far-field closed aperture is

g L : : ; Comparison Between Two System
measured. When a Gaussian beam raverses a nonlinear material, optical Kerr effects . I y
induce wavefront distortions, |

electric field of the beam unde

eading to self-focusing or self-defocusing phenomena. The

The experimental results are shown in Figure 5, where (a) depicts the actual photograph of
r such conditions can be described by:

the sample, (b) presents the transmittance mapping, and (c) and (d) illustrate the ¥-value

E(zrt) mappings calculated using ATpv and the formula, respectively. Figures (a) and (h)
; Wy r2 {2 demonstrate that the transmittance mapping can characterize boundary features; howeyer,
= f—o(t);@—)exp[*w _Eﬁ‘_(z_} —ikz +i0(z) due to the sample's transparency, it cannot accurately locate the sample position, In

o contrast, (¢) and (d) clearly identify the sample's location,
*exp [— -;— — i&'?(r.z.t)l

Next, comparing (¢) and (d),

caused by the third-order nonlinear refractive few regions with positive ¥y-value

While the phase shifi on focus point (Ad,)

the y-values are generally consistent; however, (c) shows
index (¥) is expressed in:

s and significant deviations, particularly at po
(3,12). Based on (a), this discrepancy is likely caused by air bubbles or sample defec
Ady(t) = ey lolopy leading to erroneous y-values in certain areas of (c), I

& Here, @y is the linear absorption coefficient, and L
- cffective thickness of the sample.

erf = (1= e™™) /e denotes the

Further analysis of the data at
relying solely on ATpv leads 1o i

setting high-residual points to
To analyze the phase changes of light at the far-field Aperture caused by self—-focusing £ P e, (¢) specifically sel
Phenomena, the electric field equations are mathematically processed and approximated 1o Hl.ms for plotting. The e
fetive the transmittance curve formula measured at the closed aperture: fitting curves, confirmin

position (3,12), exported as shown in (f), reveals that
naccurate y-values, In contrast, (d) mitigates this issue by
ero, avoiding misjudgment. To validate the sys
eCts two adjacent points with significant differences i
demonstrate consistency between experimental data
£ the system's capability to accurately characterize the no

(dxddy) I'ci'rt‘ﬂ;:l ive index in localized regions,
= —— e a
T =1 S S > i

*fepresents the relative position along the optical axis (2. zp), where Zp is the Rayleigh wEEEEEEFE
lengih. When ] =< this formula provides the result ATpy = 0.406(1 - §)028 \pore i EE REES
Tov represents the difference between the peak and valley values of " EEeEE

il

ezt ! . the normalizeq fraRasd s

Mmiltance curve, S represents the transmittance through a closed aperture, SRR ou

Experimental System Setup fiizaacanes L
LTI S e

The sysiep, employs a continuous-wave Nd:YAG laser with second harmanic Eeneration e :

E:Mhm_n} ag _1hc light source. Afier emission, the laser beam undergoes IWo-stage beam
| ugism\n usmg. a plano-convex lens us,'sumhry{lfnlruwcd by a short focg) length lens fioy
imcnl:il nl*.;i.uu:ng the hqz'am wuixtl o ulplproxnnatcly 6.77 um. A custom-buily (hreg.
. : nal Ilmcn translation stage is positioned at the focal point to Precisely congrol the
i %:‘ Position. An aperture is placed in front of the detector to meet the eXperimental
L ions required for #losed-aperture Z-scan measurement system (Fig. 1),

& S Preparation

thin-fijm samples used in thi i :
: this experiment were prepared by first mixi
‘*_ ul-:r()a-x.-‘qu (x=0.1) n o

. . icles with a transp colloid 1o create o colloidal
Wion wiih A Weight concentration of 7.97 x 107 %, The mixture was then Pressed ingg
ayer with a final thickness of approximately 0.09 mm (Fig. 2).
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Work Function Characterization of Sputtered Au Films by
Scanning Tunneling Spectroscopy for RRAM Applications

Temperature-Dependent Switching and Retention Characteristics of Zn(O-Based RRAM

Po-Ming Chen!, Ting-An Chien?, Chien-Chen Leel, Fang-Yuh Lo?, *Tai-Min Liu!
lApplied Physics, National Pingtung University, Pingtung, Taiwan
Department of Physics, National Tatwan Normal University, Taipei 116, Taiwan
* Email : tmlw@mail nptu_edu.tw
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* Presenter: Yong-Zhi Zhang, email:yongzhiz0416(@ gmail.com Abstract
Thiz study examines the temperature-dependent resistive switching (B3) behavior of Zn0-based nonvolatile resistive random-access memory
(REAMN) devices. The Cu/ZnO/TTO devices, featuring a 60 nm Zn0 active layer in a metal-inzulator—metal structure, were characterized by
current—voltage (/~1") measurements under identical compliance current at different temperatures.

At room temperature, the devices exhibit stable bipolar resistive switching (BES) over multiple cycles. However, as the temperature decreases,
the switching stability degrades. Irregular switching occurs between 0 "C and —40 °C, and at lower temperatures, the BRS behavior disappears,
yvielding a linear [-V response. Notably, the BES characteristics do not recover upon reheating, implying that low temperatures cauvse
irreversible changes within the device. These results confirm that while Co/Zn0O/ITO devices show stable BES at room temperature, their
performance deteriorates wreversibly at low temperatures, highlighting temperature’s key role in memory stability.

Abstract

Resistive random-access memory (RERAM) has emerged as a promising candidate for next-generation nonvolatile memory owing
to 1ts high performance and low power consumption. The electrical characteristics of REAM devices are strongly influenced by the
choice of electrode materials. In this smdy, the work function of a sputtered gold (Au) film, commonly emploved as a contact
electrode i RRAM structures, was investigated using scanming tunneling spectroscopy (STS). For calibration, highly onented
pyrolytic graphite (HOPG) was examined, vielding work function values of 0.64 eV for atomically smooth regions and 0.78 eV for
rougher surfaces. The as-sputtered Au film exhibited a work function of 2.65 eV. These findings demonstrate that STS provides a
reliable and quantitative approach for characterizing the work function of metallic films relevant to RRAM applications.

Theory Devices
Theory Schematic (a) (b) (c)
Evergyt _ _ _ Silver paste top electrode top electrode top electrode
"-"l.u:'uurr:_..-""""r
level, Epg, P P | Insulator
| Semiconductor | STM |_||'|- inE.IJ I.Htﬂ'r
Conduction band [ICu U
Conduction band J Zrlﬂ
Conduction band Au
) Fermilevel B _ | Fermitevel B d L ““ﬁlm Sample holder bottom electrode bottom electrode bottom electrode ITO | |
Valence band J_ Fermi level, By _ Fig 1 : (a) Structure of the ERAM device, (b) schematic illustration of filament formation, and (c)
Valence band | R _ filament rupture. Fig 2 - 60nm ZnO films were deposited on
Valence band * The basic structure of an REAM device consists of a top electrode, an ITO(bottom electrode) substrates followed by

Fiz. 1: The work function i3 defined 23 the minmom enstgy requirsd fo remove an elecron from
thie surface of 3 20lid fo 2 poeiet jost cutside the material in vacuom. It magnifode i determined by
the diffsrence between the vaomom epergy lewel and the Fermi ensrgy level of the material, and it
can be expressed mathematically as @ = E,., — Ep. Whers @ denotes the work function, £, i the
vacwam snergy level, and Ep ix the Fermil energy level.

Fig. I: The scamnims tumpaling micrascope (3TA operates bazed on the goamtam tuneeling affact
that oocurs when the distance between the tip and the sample iz eptremely small The tunneling
curreat is highly semzitive to thiz distance, epabling the charactenzation of the surface morphology
of materials throush variations in the measured carrent. Furthermare, by varving the tip—sample
diztance and apalvzing the dependence of the tumpeling current an dista2nce, the wark fomction of
the matenal can be determimed throash curve fitting.

mnsulating layer, and a bottom electrode. Its operating principle 15 based on
applving an appropriate bias to form or rupture conductive filaments within
the insulating layer that connect the top and bottom electrodes, causing the
device to switch between a high-resistance state and a low-resistance state.

40mm Cu top electrodes .
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Yu-Chen Wu, Zi-Peng Hong, Chien-Chih Chen and Chun-Rong Lin, “Structural and Magnetic Properties of Gd-

Substituted M-type Ca-La-Co Hexaferrites Synthesized by Sol-Gel Auto-Combustion Method” 2025 the 14th
International Conference on Material Science and Engineering Technology (ICMSET 20235) , Japan -

Z1-Peng Hong, Yu-Chen Wu, Chien-Chih Chen and Chun-Rong Lin, “Sodium-Induced Structural and Magnetic
Modifications in Thulium Iron Garnet” 2025 the 14th International Conference on Material Science and Engineering
Technology (ICMSET 2025) , Japan

Chien-Chih Chen, Yu-Chen Wu, Zi1-Peng Hong and Chun-Rong Lin, “Effect of Fe/Ba Molar Ratio on Phase Composition
and Magnetic Properties of M-type BaFei2019 Synthesized by Gel-Sol Auto-Combustion Method” 2025 the 14th
International Conference on Material Science and Engineering Technology (ICMSET 20235) , Japan -
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Yi-Chi Feng, Wen-Ching Chen, Yu-Chen Wu, Zi-Peng Hong and Chun-Rong Lin, “423% 52 CoFe,O g [+ 2 F F+ 2. & =
1‘# ¥ Ry (E 4R 317 2025 Annual Meeting of the Taiwan Association for Magnetic Technology , Hsinchu -
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Bidirectional Magnetization Switching in a Ferrimagnetic Insulator by a Monochiral Cu(ll)-Leucine Complex
Wei-Hsiang Liao, Joshua S. Webb, Yu-Hui Xue, Yao Zhang, Yu-Ying Chang, Muhammad Ali Hashmi,

Patricia A. Hunt, Simon Granville*, Yu-Cheng Shao*, Muhammad Hanif* , and Hua-Shu Hsu*
ACS Appl. Electron. Mater.2026, DOI:10.1021/acsaelm.5c02560

1 We demonstrate bidirectional magnetization switching in TmIG thin films without applied
g;df TG ) current or external magnetic field, enabled by CISS from a single-handed D-leucine—based Cu
m_gl coordination polymer. UV—vis CD confirms the chiral adsorbate, and XAS links the switching to
k‘ Y %F“g,"‘ site-selective interactions with Fe sublattices at octahedral and tetrahedral sites, indicating
1mh ¥ energy-resolved CISS control in a ferrimagnet.
Long-range structural anisotropy governs Giant temperature-independent ultraviolet
macroscopic chiroptical response in twisted circular dichroism in Co2MnX(X =Ga,Ge) Heusler
anodic aluminum oxide membranes maghnetic thin films
Yu-Ying Chang, Yun-Kai Hsu, Yi-Sheng Hsu, Yan-Lin Zhong, Yao Zhang, Jie Sung, Yue-feng Yin, Yu-Ying Chang, Nikhil V.
Jun-Xiao Lin, Tsz-Fang Hsu*, and Hua-Shu Hsu™ Medhekar, Simon Granville*, and Hua-Shu Hsu*
Appl. Phys. Lett. 127, 261701, 2025 Phys. Rev. Applied 24, 034052 — Published 19 September,2025

Twisted anisotropic
AAO membranes

We report twist-angle-dependent CD in separated bilayer

_ . Strong UV-CD is often limited by material absorption. We observe giant,
AAO membranes. Fourier analysis shows long-range C2

temperature-independent UV MCD in Co,MnGa thin films, governed by

anisotropy, producing a sin(20) CD modulation that

_ _ _ S _ magnetization and arising from Co—Mn 3d hybridization, consistent with spin-
simulations reproduce with weak pore ellipticity. Rotating

, . polarized DOS calculations. We also propose and validate two general rules to
the bilayer angle enables continuously tunable,

identify other large-MCD materials for temperature-robust CD applications.

reconfigurable chiroptical states.

 Academic Exchange Visit of French Studentsto ¢ Ping-Qian Yang conducting a 5-month
Taiwan for Research Collaboration and Cultural research internship and exchange at
Engagement Institut Jean Lamour(lJL), France.

* On February 12, 2025, students Wei-Hsiang Liao and Zheng-Fong Li
traveled to New Zealand to present a poster at the 11th AMN
Conference.
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1.

H. N. Pham, T. H. L. Dang, T. T. T. Nguyen, T. T. Nguten, W. J. Lee*, M. T. Pham, G. P. Chang-Chien, Q. V. Lam, T. H. Nguyen, V. H. Le, L. T. N. Huynh*,

“Layered (NH,),s;V,0; as a high-performance cathode for zinc-ion batteries: Structural, electrochemical, and intercalation mechanism insights”, Ceramics
International xxx (2025) xxx. Article In Press, Available online 9 August 2025. (IF: 5.6, Q1) - (https://doi.org/10.1016/j.ceramint.2025.08.090)
H. N. Pham, T. H. L. Dang, T. T. T. Nguyen, T. T. Nguten, T. N. Pham, T. A. Nguyen, T. K. A. Vo, W. J. Lee*, M. T. Pham, G. P. Chang-Chien, Q. V. Lam, T. H.

Nguyen, V. H. Le, L. T. N. Huynh*, “High-performance sodium storage enabled by structural optimization of oxidized (NH,),V,O:”, Journal of The
Electrochemical Society 172 (2025) 090516. (IF: 3.3, Q2)
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