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This isthefirst successful work in the world on the synthesis of Ni nanoparticlesin

microemulsions. The synthesis conditions and product properties were investigated
completely. Ni nanoparticles have received considerabl e attention owing to their electric,
magnetic, and catalytic properties. In the past, they could be synthesized only in organic
solvents under inert gas atmosphere. In this study, Ni nanoparticles were successfully
synthesized in the cationic water-in-oil microemulsions of water/CTAB _
(cetyltrimethylammonium bromide)/n-hexanol without the addition of seeds and the input of extrainert gas. The
key pointsinclude: (1) an appropriate amount of base was added as a catalyst to promote the synthesis reaction; (2)
hydrazine was used as the reducing agent, by which hydrogen gas was generated via the reduction of Ni ions and
the catalytic decomposition of hydrazine on the resultant Ni nanoparticlesto create an inert gas atmosphere for the
prevention of oxidation; (3) the reaction temperature was raised appropriately to promote the synthesis reaction. In
addition to the establishment of the above key factors, the structure and magnetic property of product as well asthe
effect of solution composition on the product property were also examined in great detail.

NiCl,

Hydrazine
NH,OH
(pH 13)

2Ni?*+ N,H, +4OH™ — 2Ni+ N, + 4H,0

Fig. 1 A scheme for the synthesis of Ni nanopartilces in water-in-oil microemulsions
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Fig. 2 TEM image and particle size distribution of the Ni nanoparticles synthesized by microemulsion technique.
Synthesis conditions: [NiCl,]=0.05 M; [N,HsOH]=1.0 M; water/CTAB/n-hexanol=22/33/45; 73 °C. Thisfigure

reveals the resultant particles were very fine and well dispersed with an average diameter of 4.2 nm.
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Fig. 3 XRD pattern of the Ni nanoparticles synthesized by microemulsion technique.

Synthesis condition: [NiCl,]=0.05 M; [No>H5OH]=1.0 M; water/CTAB/n-hexanol=22/33/45; 73 °C. Thisfigure

reveal s the resultant particles were pure metallic nickel with aface-centered cubic (fcc) structure. No oxides were
formed.
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Fig. 4 Magnetic hysteresis curve at 25°C for the Ni nanoparticles synthesized by microemulsion technique.
Synthesis conditions: [NiCl,]=0.05 M; [No,HsOH]=1.0 M; water/CTAB/n-hexanol=22/33/45; 73 °C. This curve

reveals that the resultant Ni nanoparticles were superparamagneti with a saturation magnetization of 26.2 emu/g.

30f 3



Research Express@NCKU - Articles Digest

) Research Express@NCKU  Volume 21 Issue 9 - March 16, 2012
SISIENNY | http://research.ncku.edu.tw/re/articles/e/20120316/2.html |

Sur face plasmon-enhanced and quenched two-photon

excited fluor escence
Shean-Jen Chen
Department of Engineering Science, College of Engineering, National Cheng Kung University

sheanjen@mail.ncku.edu.tw

C.-Y. Lin, K.-C. Chiu, C.-Y. Chang, S.-H. Chang, T.-F. Guo, and S.-J. Chen, “Surface plasmon-
enhanced and quenched two-photon excited fluorescence,” Optics Express, vol. 18, no. 12, pp.
12807-12817, June 2010.

Our previous studies have shown that the surface plasmon (SP)-enhanced one and two-

photon total-internal-reflection (TIRF) microscopy can increase the brightness and

acquisition frame rate of live cell membrane images. In this study, we attempt to identify a ¢ m_.m
suitable spacer between the fluorophore and the metal surface as a trade-off between the ’ ;
fluorescence enhancement and quenching in two-photon excited TIRF microscopy. L /’ E
Therefore, this study investigated systemically that two-photon excited fluorescenceis a&

enhanced and quenched viathe SPsfirst. The local electric field enhancement, fluorescence lifetime and quantum
yield, and fluorescence emission coupling yield by the SPs with a spacer between the dye and the metal surface are
theoretically studied by using the Fresnel equation and classical dipole radiation modeling. Also, atwo-photon
TIRF microscopy with atime-correlated single photon counting module has been developed to observe the
fluorescence lifetime, photostability, and enhancements. From the simulations and the experiments, the trend of the
enhancement and the fluorescence lifetimes based on the surface plasmon-total internal reflection fluorescence
setup are consistent. We can find that the maximum fluorescence enhancement has been increased up to 30 fold
with suitable SiO, spacers. The experimental results demonstrate that the configuration with an optimal SO,

spacer not only clearly reveals a brighter fluorescent signal compared to that of conventional TIRF, but also
improves fluorescence photostability compared to that of aless quenching setup with athicker spacer.
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Fig. 1. Experimental results for the fluorescence (@) lifetime and (b) photostability as function of spacer thickness.

lof2


http://research.ncku.edu.tw/re/articles/e/20120316/2.html
http://www.es.ncku.edu.tw/main.php?mod=adv_custom_page&func=show_page&site_id=1&page_id=68
mailto:sheanjen@mail.ncku.edu.tw
http://apps.webofknowledge.com/full_record.do?product=UA&search_mode=GeneralSearch&qid=5&SID=V2cHgIPK9ho5E4Ai38k&page=1&doc=1
http://apps.webofknowledge.com/full_record.do?product=UA&search_mode=GeneralSearch&qid=5&SID=V2cHgIPK9ho5E4Ai38k&page=1&doc=1
http://apps.webofknowledge.com/full_record.do?product=UA&search_mode=GeneralSearch&qid=5&SID=V2cHgIPK9ho5E4Ai38k&page=1&doc=1

Research Express@NCKU - Articles Digest

35

Enhancement

U 1 1 1
0 20 40 60 80 100
Spacer thickness (nm)

Fig. 2. The overal enhancement factor of the fluorescence intensity as function of spacer thickness.
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Accident Analysis and Prevention 42 (2) 695-703, March 2010

The goal of improving aviation safety involves attending not only to the factors that

increase the likelihood of crashes occurring, but also to the factors that increase airplane
occupant survivability in crashes that do occur. The main purpose of accident investigation is
to discover the causes and related risk factors of accidents and to establish better safety
recommendations. Survival-factor investigation focuses on recommendations to increase the
survivability of such accidents. The importance of examining occupant survivability in
aviation accidentsis two-fold: (1) to help dispel the public perception that most aviation accidents are not
survivable, and (2) to identify what can be done to increase survivability in the accidents that do occur.

Based on aliterature review and the results of expert interviews, we propose a new framework of four major cabin-
safety indicators that influence occupant survivability, with details given in Fig. 1: (1) aircraft design and loading
(F9), (2) cockpit- and cabin-crew training and coordination (F4), (3) passenger behavior and safety education (F,),

and (4) ability to cope with emergenciesinside and outside the airport (F;). Moreover, 47 possible survival factors

are generalized and categorized under these four indicators. The Fuzzy Delphi Method is used to identify and rank
the survival factors that may reduce injury and fatality in potentially survivable accidents.

To identify factors affecting survivability, we used the modified FDM—a systematic interactive forecasting
technigue based on independent inputs from 15 selected expertsin Taiwan: 11 senior investigators, each with at
least 9 years of Aviation Safety Council (ASC) and industry experience; two cabin-safety inspectors from the
CAA, each with at least 5 years of experience; and two senior cabin-crew trainers from the flag carrier, each with
at least 15 years of experience. We next present an empirical study of Singapore Airline (SIA) flight SQ006 to
illustrate the critical factors that influence airplane occupant survivability and compare the ranking score with the
FDM group expert consensus value.
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— Fi.1 Structural design and crashworthiness
— F1.2 Cabin allocation
— F1.3 Occupant restraint
(F1) L — Fi-s Emergency exits and egress
Aircraft L Fy.s Effectiveness of the emergency evacuation slide
— Fi.s Fireproofmaterial
design F1.7 Effectiveness of fire/smoke alarm and fire suppression systems
| Fis Effectiveness of the emergency cabin lighting system
L F1.5 Effectiveness of public address and cabin interphone systems
loading — Fi-10 Availability and user-friendliness of emergency equipment
& — Fi.1 Passenger and fuel loadings
— Fi-12 Type of aircraft murbine fuel
— Fy.13 Embarked dangerous goods

and

— Fz.1 Pre-flight pilot briefings
— F1.2 Effective communication between coclpit- and cabin-crew

(F2) — F2.: Effective communication between pilots and air traffic controllers
E — Fz Pilot training to effectively handle diverse emergency situations
Cockpit-and || — F:.c Pilot ability to initiate the emergency evacuation commancd
Rl — F:.4 Cabin-crew trainingl and recurrent trainiug .

— F:7 Emergency evacuation procedures and training

training Fa.s Cabin-crew siluation awareness and emergency procedures

ol and — Fz.e Cabin-crew risk assessment, emergency management and
determination

factors coordination || | F.o Treatment of disabled cockpit- and cabin-crew

— Fz.11 Pre-flight/security/aircraft cabin inspection
— Fz.z2Record and treatment of cabin blemishes
cabin — Fz.13 Pre-flight safety demonstration

— Fz14Firstaid to 1ll passengers

— Fzis Using emergency equipment

in

safety

aspect L— F2.16 Dealing with dangerous goods

— Fi.1 Physical and mental conditions of the passengers
— Fi.2 Evacuating blind, handicapped, or pregnant passengers

(F3) | Fi.:Passenger knowledge of emergency exit-row seating limitations
and obligations
Passenger L Fi.s Using a safety belt
behavior | Fs.s Viewing and comprehending an evacuation videotape
Fi.s Reading and comprehending a passenger safety card
and | Fi.7 Passenger safety awareness
safety | Fig Passeng\\?r knowledge about evacuation, language ability. and
: preparation
education — Fi.s Carry-on baggage
| Fi.10 Using child-restraint devices

L Fi.11 Comprehending and cooperating with cabin-crew
| Fi.12 Brace positions

(F4)
o — Fa.1 Fire-fighting training and fire drills in the airport
Ability to — Fai.2 Grading and preservation of fire-control capability
cope with — Fai3 Airport emergency handling pmcedure? .
Fi.s Emergency rescue procedures and medical operations
emergencies | Fis5 Alcohol/toxic drug screening, reports on causes of death and
—_ . wounding
inside/outside _— Fi.s Ground and surface emergency rescue outside the airport, and
the airport search ability

Fig. 1. Evaluation framework for evaluating the survival factorsin cabin safety aspect
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Ultimately, the survival factors in the SQ006 accident have the same trend as the expert group’ s consensus values
(Fig. 2). Correlations were computed using the non-parametric Spearman’ s rank-order correlation coefficient test
(rg and Kendall’s ranking test (t,); both revealed that the group of experts' consensus value was significantly

correlated with that of the SQO06 accident investigation team (r 3= .670, p= .000; t,, = .513, p=.000) (Fig. 3).
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Fig. 3. Relationship in ranking by the group expert consensus value and the SQ006 accident investigation team

Thisisthefirst attempt by a group from both the public and private sectors in Taiwan to focus on cabin-safety
issues related to survival factors. Our findings reveal important cabin safety and survivability information that
should provide a valuable reference for developing and evaluating aviation safety programs. We also believe that
the results will be practical for designing cabin-safety education material for air travelers. Finally, the major
contribution of this research isthat it hasidentified 47 critical factors that influence accident survivability;
therefore, it may encourage improvements that will promote more successful cabin-safety management.
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IEEE Transactions on Mobile Computing, vol. 9, no. 2, pp. 215-225, Feb. 2010.

Swrt Message Service (SMS) is the most popular mobile data service today. In Taiwan, a

subscriber sends more than 200 short messages per year on average. The huge demand for
SM S significantly increases network traffic, and it is essential that mobile operators should s
provide efficient SM S delivery mechanism [1, 2]. Due to user behavior and mobile network ‘\:::,
unavailability (e.g., the user moves to aweak signa area such asatunnel, an elevator, a

basement, and so on), a short message may not be successfully delivered at the first time. If a

short message transmission fails, the SM-SC retransmits the short message to the terminating UE after awaiting
period. SMS retransmission may result in huge mobile network signaling traffic and long elapsed times of short
message delivery. Therefore, it is essential to exercise an efficient SM 'S retransmission policy to determine when
and how many times to retransmit a short message to the terminating UE. To address this issue, we propose
analytic and simulation models to investigate the performance of SMS retransmission in terms of the expected
number of retransmissions and the message delivery delay. We a so collect measured data from a commercial
UMTS system to further analyze the performance trends on SM S retransmission.
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Fig. 1. Timing diagram for the short message retransmissionsld 100 j[J JO

To simulate the status of the UE availability, avariable UE_STATUS is maintained in the model. When
UE_STATUSissetto “On,” the UE is connected to the mobile network (i.e., thet.; periodsin Fig. 1) and can

receive the short message successfully. When UE_STATUS is set to “Off,” the UE is disconnected from the
mobile network (i.e., thety; periodsin Fig. 1) and the message transmission fails. The gamma random number

generator is used to produce the connected period t. j, the disconnected period ty;. The SM-SC performs the ith
short message retransmission after an Exponential random time t, ; with mean 1=1/A. Let the expected values for t
j and ty; be m. and my, respectively. In an experiment, we simulate N short messages (excluding retransmissions)

delivered to the terminating UE. We propose an analytic model to investigate the short message retransmission
performance in terms of the expected number of short message retransmissions E[N(s)] and the message delivery
delay E[T(9)]. Details can be found in [3].
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Fig. 2. Effects of A and m/my

Fig. 2 shows that E[N(s)] is an increasing function of A. E[T(s)] is adecreasing function ofA. When A<l/my, E[T
(9)] significantly decreases as A increases. Conversely, when A>1/my, increasing A significantly increases E[N(s)],
but only hasinsignificant effect on E[T(s)]. We observe that 0.5/my <A<5/my is the range that both E[N(s)] and E[T

(s)] do not degrade significantly when A changes.

From the commercial UMTS system of Chunghwa Telecom (CHT), we obtained the output measures Pr{N(s)=n]
for severd retransmission policies. Define s, as a policy where a short message is retransmitted for every 20

minutes. We have collected the statistics for more than 400,000 SM S deliveries (100,000 deliveries for each
policy). Fig. 3 plots the probability mass function Pr[N(s)=n]. Our study indicates that the performance trends for
the analytic/simulation models and the measurements from the CHT commercial SM S network are consistent. A
useful conclusionis that our analytic model can be used to quickly and roughly estimate the SM'S network
performance for network planning.
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Fig. 3. Performance trends of the analytic data and the measured data

In this paper, we showed how the retransmission rate, the expected values, and the connected/disconnected period
distributions affect the SM S retransmission performance, in terms of the expected number of short message
retransmissions E[N(s)] and the message delivery delay. Our study indicates that by selecting appropriate
retransmission policy (in particular, the retransmission frequency), the SMS delivery cost can be significantly
reduced.
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