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Abstract

This present study used optical frustrated total internal reflection method and the new
style of Kretschmann configuration (GaAs Prism - silver Metal film - green tea) basis
(Kretschmann founding basic configuration is: Glass Prism - Metal film - air) to excite metal
surface plasma waves to measure substance of green tea. In addition to the total reflection
type optical frustrated Kretschmann configuration and the excited metal surface plasma wave
methods, this study referred other theory (Kretschmann, E. 1971) used successfully in optical
experiments to measure the metal surface structure of the plasma wave, which were combined
with three reflectance formulas and MATLAB software in this study. The entire simulation
results were also simulated by MATLAB for further analysis and discussion. Finally, the
results of the study showed that the optimum detector response of the green tea substance was
measured in the new style of the silver thin film Kretschmann configuration at thickness 55
(nm); Namely, the present study configured in the surface plasma wave of the silver thin film

thickness 55 (nm) produced deep and narrow optimum plasma surface wave resonance angle.

Keywords: optical frustrated total internal reflection method, the new style of Kretschmann

configuration, metal surface plasma wave, MATLAB, three reflectance formulas
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Abstract

The folded multiple-mode resonator (FMMR) with complementary split ring resonator
(CSRR) and inter-digital couple, and the cascaded structure are introduced for ultra-wideband
bandpass filter design in this paper. The wider bandwidth (3.1 to 9.8 GHz and 2.93 to 8.71
GHz) with FBW = 101 and 101 %, lower insertion loss (1.56 and 0.33 dB), and higher
rejection level (-15 and -26 dB) of UWB band at central frequency f, = 6.45 and 5.78 GHz of
the inter-digital coupled CSRR FMMR and the cascaded structure are presented respectively.
By using the CSRR and inter-digital couple, dual/quad-notched bands can exist in the UWB
passband for blocking the interference signals. Adjusting the size factor of CSRR and
inter-digital couple, the wide tuning ranges of notched frequencies included the dual-notched
band of 5.75 and 8.28 GHz and the quad-notched band of 3.87, 5.59, 5.84 and 7.70 GHz are
achieved. The wide tuning ranges of dual-notched frequencies cover from 4.7 GHz to 9.7
GHz and ranges of quad- notched frequencies present from 3.65 GHz to 8.48 GHz. It is a

simple way to design and control the dual-/quad-notched bands.

Keywords: UWB filter, dual/quad-notched, FMMR, CSRR
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I . Introduction

The increasing demand for short-range and high-speed wireless communications has
required a wideband (3.1-10.6 GHz) bandpass filter (BPF) to support ultra-wideband (UWB)
operations [1]. The allocated spectrum for the wireless local-area network (WLAN) 2.4GHz
(2.4-2.484 GHz) and 5.2/5.8 GHz (5.15-5.35 GHz/5.725-5.825 GHz) bands are applied in
wireless systems recently. Various UWB BPFs with the multiple mode resonators (MMR)
have been developed [2]-[15]. Since the operating bands of 5.2/5.8 GHz to block WLAN
signals that may interfere with the UWB systems, a desirable notch response in this 5.2/5.8
GHz band will be necessary for a practical UWB BPF. Various band-notched UWB BPFs
with the multiple mode resonators (MMR) have been developed [16-39].

The notched band was introduced by using an embedding open stub and connecting lines
to reject an undesired signal of 5.83 GHz [16]. The UWB BPF was embedded with two
identical switchable notch structures. A notch was switched at 5.1 GHz frequency [17]. Using
the modified MMR with stepped-impedance stubs, lengthening and folding one of two
coupling arms, a notch-band was introduced at 5.60 GHz frequency [18]. The UWB BPF
consisted of tapered defected ground structures (DGS), inter-digital capacitors and a
short-circuited stub. A meander line slot was developed to reject the undesired signals of 5.47
GHz [19]. A notched band was created by embedding L-shaped open-end slots in the stepped
impedance resonator (SIR) and loading the TSSIR to filter out the signal interferences of 5.6
GHz [20]. The filter was obtained by using stepped impedance open-circuited series stubs.
The notch band was 22.8 dB at 5.1 GHz [21]. Using the CPW detached-mode resonator, the
filter had a 10 dB notched bandwidth of 2.06% at 5.80 GHz [22]. The UWB BPF was realized
by cascading a distributed high-pass filter and an elliptic low-pass filter with an embedded
SIR. The notch band was obtained at 5.22 3Hz frequency [23]. The proposed UWB filter used
stub-loaded microstrip CPW transitions and DGS. A rejection notch at 5.65 GHz was
achieved [24]. By loading the input feed-lines with a stepped-impedance microstrip stub
created a notch-band at 5.5 GHz, with an insertion loss of 20 dB [25]. However, WLAN
signals of 5.2/5.8 GHz could interfere with the UWB system. The need for the dual-notch
band with the certain frequencies of 5.2/5.8 GHz, which blocked the WLAN signals
effectively.

For dual-notched bands, a novel asymmetric coupling trip was presented, and two notched
bands centered at 4.3 and 8 GHz have -10dB rejection fractional bandwidths of about 4.2%
and 3.8% [26]. Based on a simplified composite right/left-handed (SCRLH) resonator, dual
notched bands at 5.85 (3 dB bandwidths are 7.9%) and 8.05 GHz (3 dB bandwidths are 6.4%
and the attenuation was more than 15 dB [27]. By CPW detached-mode resonator (DMR) and
broadside-coupled microstrip/CPW transition, first-notched band was at 5.23 GHz with 21.9
dB insertion loss and -10dB notched FBW of 1.91%, and second-notched band was located at
5.81 GHz with a rejection level of 23.97 dB and a -10dB bandwidth of 2.07% [28]. Using
HPF and realizing defected stepped impedance resonator, dual-notched bands at 5.75 and 8.05
GHz was presented [29]. Two symmetrical dumbbell-shaped interdigital capacitors were
formed to improve the BPF’s performance. Three pairs of tapered defected ground structures
were studied and adopted to suppress the spurious passband. One of the arms in coupled-line
sections was extended and folded to create a notched band at 5.3 GHz, and a meander line slot
was developed to create another notched band at 7.8 GHz [30]. Three UWB BPF prototypes,
including a four-pole filter with 94.7% fractional bandwidth (FBW) and a notch band at 5.8
GHz, a five-pole filter with 111% FBW and dual notch bands at 4.3/9.1 GHz, and a four-pole
filter with 82.4% FBW and reconfigurable notch band from 4.6 to 6.5 GHz were designed and
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experimentally characterized [31]. A technique to implement and control the bandwidth of
notch bands in UWB (BPF based on signal superposition was described. The first and second
notch bands are from 4.97 to 5.37 and 8.79 to 9.20 GHz, respectively [32]. Recently, two
narrow band-notch functions at 5.5 and 8 GHz, which eliminates the interference of the UWB
system with wireless local area network (WLAN) and satellite communication systems,
respectively. The improved upper stop-band of the proposed filter with more than 20 dB
attenuation level extends up to 20 GHz [33]. A compact dual-notched balanced
ultra-wideband (UWB) bandpass filter (BPF) was designed by using the folded triple-mode
slotline resonators and differential microstrip slotline transitions. Two measured sharp
notched bands were positioned at 5.33 and 5.99 GHz with attenuations of 18.5 and 20.1 dB,
respectively [39]. In recent, the compact wide-band BPF using FMMR and the C-shaped slot
has been introduced [10]. The resonators fold two wings of the conventional single SIR for
compact size and wide bandwidth. Since the structure and design method of the FMMR is
very simple and comprehensive. The compact wideband microstrip filter with two
close-to-band transmission zeros has been presented. It is an interested research topic to
design a UWB filter with the FMMR.
For tri-notched bands, a nonuniform periodical slotted ground structure was used [34].
The first notch band is presented at 5.4 GHz with a rejection level of 23.99 dB and a 10-dB
FBW of 1.11%. The second notch band is located at 5.98 GHz with a rejection level of 23.97
dB and a 10-dB FBW of 1.34%. The third notch band is obtained at 6.76 GHz with a rejection
level of 32.78 dB and a 10-dB FBW of 2.95% [34]. Using triple-mode stepped impedance
resonator, the notched bands have high selectivity (3 dB FBW are 3.6%, 3.6% and 4.1%,
respectively) and the attenuation is more than 12 dB at the center frequencies of 5.2, 5.85 and
8.0 GHz [35]. Based on stub loaded resonator, the notched bands have high selectivity, the
center frequencies at 3.6, 5.9 and 8.0 GHz and 3 dB FWB are 2.9, 3.7, and 2.3 % respectively,
and the attenuation is more than 10 dB at the centre frequencies [36]. Based on parallel
integration of gap-coupled microstrip resonators (GCMR) and two tri-section
stepped-impedance resonators (TSSIR) to generate multiple notches [37], the first notch band
was presented at 5.63 GHz with a rejection level of 20 dB and a 3-dB FBW of 6.2%, the
second notch band was located at 6.47 GHz with a rejection level of 24.3 dB and a 3-dB FBW
of 7.26%, and the third notch band was obtained at 8.93 GHz with a rejection level of 11 dB
and a 3-dB FBW of 14.1%. In recent, by using the FMRR, CSRR, and DGS, notched
wide-band BPF, a notch response existed in the UWB passband for blocking the interference.
Adjusting the size factor of CSRR, the wide tuning ranges of notch frequencies included the
desired frequencies of 5.2/5.8 GHz were achieved. The lower insertion loss (0.31 dB), higher
rejection level (-48.40 dB), wider bandwidth (FBW 75 %), and wider stopband (extended to
2.01 10 below -20 dB rejection level) of UWB band at the central frequency f0 = 4.58 GHz
were obtained. Second, design a CSRR, DGS, FMRR, tri-notched UWB filter, the wider
bandwidth (3.1 to 9.8 GHz) with FBW = 126 %, lower insertion loss (0.26 dB), and higher
rejection level (-44 dB) of UWB band at central frequency fO = 5.6 GHz were presented [38].
For quad-notched bands, the design procedures of the UWB bandpass filter with
quad-notched bands were proposed. The first step was to obtain the UWB operation, which
meets the FCC limit. Following the mechanism, the UWB bandpass filter with good passband
and stopband performances could be obtained. The second step was to meet the requirement
of the notched bands, which could reject interferences such as the WiMAX signals (i.e., 3.5
GHz), WLAN signals (i.e., 5.2 and 5.8 GHz), and 6.8-GHz band RFID communication [28].
The proposed technique has been developed based on a combination of three parallel
resonators, including two different multiple-mode resonators and a GCMR was used to design
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the quad-notched UWB filter. The four notched frequencies located at 4.26, 6.8, 8.78 and 9.9
GHz and the attenuations of the four notched bands are measured as 16.7, 12.6, 20.9 and 27
dB, respectively [37].

Based on the FMMR and the C-shaped slot [10] and the FMRR, CSRR, and DGS [38],
the improved slot embedded in the folded multiple-mode resonator, designated as FMMR
based bandpass filter with CSRR, and the cascaded structure are introduced in this paper. To
obtain low insertion loss, high out-of-band rejection level and wider band, the inter-digital
coupled CSRR FMMR and the cascaded structure are presented. By using CSRR in FMRR
and inter-digital couple, two and four notched responses can exist in the UWB passband for
blocking the WLAN signals. Adjusting the size factor of CSRR and inter-digital couple, the
wide tuning ranges of notched frequencies included the desired dual-notched band and
quad-notched band can be achieved. Frequency responses and current distributions are
presented and discussed. The comparisons with the previous works are listed.

II. Filter Design and Configurations

The FMRR configuration is used. The center frequency is decided by the length of
FMRR. Then the response is tuned by the inter-digital couples. Finally, the notches are
controlled by CSRR. Embedding CSRR in the MFRR and design the inter-digital couple, the
inter-digital coupled CSRR FMMR is designed in Fig.1. The basic dimensions are listed:
L=18.22 mm, L,=7.72 mm, L3;=3.85 mm, L,=4.45 mm, Ls=5.1 mm, W;=5.1 mm, W,=1.15
mm, W3=0.15 mm, W4s=0.84 mm, Ws=0.45 mm, W=0.55 mm, W-=0.58 mm, W;s=0.15,
Wo=0.25, G;=0.25 mm, G,=0.15 mm, G3=0.2 mm, G4=0.4mm, and Gs=0.4 mm. Connecting
two inter-digital coupled CSRR FMMR, the cascaded inter-digital coupled CSRR FMMR is
designed in Fig.2. The added dimensions are listed: L;=9.84 mm, L,=6.37 mm, L;=5.10 mm,
Ls=5.07 mm, Ls=6.25 mm, L=0.85 mm, W;=6.73 mm, W,=3.97 mm, W3=1.15 mm,
W4=0.45 mm, Ws=0.15 mm, G;=0.42 mm, G,=0.2mm, G3=0.25 mm, G4=0.25 mm.

For deterministic design and better performance, a design procedure for dual-notched
UWB application is presented in this paper. For analytical approach, f, represents the central
frequency of the UWB band ( BW ). The first notched frequency f,; and the second notched
frequency f,» are defined. Then, the design procedure is stated as:

[a] The guided wavelength ( A¢0 ) of the resonated frequency fj is calculated.

[b] The value of % determines the length of FMRR.

[c] The guided wavelength ( Agn1 ) of the first notched frequency f,; is computed.
[d] Based on the value of % , the length of CSRR 1is determined.

[e] The guided wavelength ( Agn2) of the second notched frequency f;, is computed.

[f] By the scale of A2

, the length of the inter-digital couple is determined.

[g] The certain resonated frequencies can be achieved by tuning.
[h] According to the desired BIW , the inter-digital couples are designed and tuned.
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Figure 1 Inter-digital coupled CSRR FMMR configuration.

Figure 2 Cascaded Inter-digital coupled CSRR FMMR configuration.

I11. Simulation & Results

The simulations for FMMR filters are achieved with the aid of IE3D CAD [40]. The
Duroid-3003 substrate with dielectric constant e~ 3, 6=0.0013, thickness h = 1.57mm is used
for experiments. For the requirement of 50Q2 impedance, the width of strip is 2.0 mm, length
of feed-line is 9.0mm, effective dielectric constant . = 2.39 and guided wavelength A, = 43
mm at frequency f, = 6.45 GHz.

3.1 Inter-digital coupled CSRR FMMR

A. S-parameters frequency responses

The inter-digital coupled CSRR FMMR is simulated and measured in Fig. 3 and listed in
Table 1. Both simulated and measured results are with agreement. It is evident that the

multiple resonances occur within a wideband responses. The three passbands of the UWB
BPF centered at 4.61, 7.07 and 9 GHz have 3 dB fractional bandwidths of 2.36 GHz
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(3.20-5.56 GHz), 2.18 GHz (6.01-8.19 GHz), and 1.15 GHz (8.42-9.57 GHz) and measured
minimum insertion losses of 1.56, 0.20, and 0.07dB shown in Fig. 3. Three passband return
losses are better than -12 dB. The dual-notched bands centered at 5.75 and 8.28 GHz have
-10dB rejection fractional bandwidths of about 1.8% and 1.2%. It can be seen that two narrow
notched bands have been achieved, which can reject the undesired narrow band radio signals.

Table 1 Responses of Inter-digital coupled CSRR FMMR

Simulation Inter-digital
coupled CSRR FMMR
fo (GHz) 6.45
-3dB BW (MHz) 6700
FWB (%) 101
Min insertion loss(dB) -1.56
Rejection Lower zero --28.1
Level(dB) Upper zero -10.1
Frequency(GHz) 5.75
Notch 1 Attenuation (dB) -21.0
-10dB BW (MHz) 10.3
Frequency(GHz) 8.28
Notch 2 Attenuation (dB) -15.0
-10dB BW (MHz) 10.0

The photograph of inter-digital coupled CSRR FMMR is shown in Fig. 4. For
comparison, four previous works of daul-notched UWB resonator and the proposed filters are
listed in Table 2. It is evident that the compact size, wider bandwidth and daul-notched
responses of these five filters are obtained and available for applications.

B. Surface current distributions

The inter-digital coupled CSRR FMMS exhibit the surface current distributions
according to multiple resonances. Two notch resonances are observed at the frequency of 5.75
and 8.28 GHz in Fig. 5. The CSRR captures the current (red) at the frequency of 5.75 GHz.
The inter-digital couple and CSRR excite the current (red) at the frequency of 8.28 GHz. The
output ports are with no currents (blue).

Table 2 Comparison of five DUAL-notched UWB filters

Simulation This work [Ref[30] |Ref[31] [Ref[32] [Ref[33]
Size (mm) 11 x23.3 30 x16  [0.36x0.47 |24.7x3.6 10.29x0.79
Frequency (GHz) 5.75 53 4.95 5.2 5.5
Attenuation (dB) 21.0 20 - - 15
Notch 1
-10dB BW (MHz) [10.3 - - 119.5 122
-10dB FBW% 0.103 - 62.6 7.73 13.6
Frequency (GHz) 8.28 7.8 6.65 8.9 8
Attenuation (dB) 15.0 20 - - 14
Notch 2
-10dB BW (MHz) [100 - - 119.5 13.6
-10dB FBW% 1.0 - 94.7 5.19 52
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Figure 3 S,; and S;; frequency responses of inter-digital coupled CSRR FMMR.

Figure 4 Photograph of inter-digital coupled CSRR FMMR
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C. Notched responses

By tuning the CSRR in FMRR and the inter-digital couples, two notch responses can exist
in the UWB passband for blocking the WLAN signals. The varied size factors q; of FMRR
(L,) are presented in Fig. 6 with the size factors q; = 1.0 of CSRR. The notched resonances
are varied from 4.7 ~ 6.5 GHz and 7.0 ~ 9.3 GHz. Then the varied size factors g, of the CSRR
(L3) are presented in Fig. 7 with the size factors q; = 1.0 of FMRR. The notched resonances
are varied from 5.0 ~ 6.7 GHz and 7.2 ~ 9.7 GHz. The wide tuning ranges of two notch
frequencies cover from 4.7 GHz to 9.7 GHz. It is a simple way to control the notch response.
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8.0 4

\ 4
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Notch frequency(GHz)
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Figure 6 Notched frequencies of varied FMRR

19



DU R 5 AR 5 A4 AR B R SR 3 S U RS IL $ KR P2 A8 TR K
238 migt PFH ETH0 25E° App’ B

10.0
9.5

Notch1
Notch2

9.0 —-
8.5
8.0 —_
7.5 Notch2
7.0 —
6.5 —-

6.0

Notch frequency(GHz)

5.5

-

5.0 4 Notch1
4.5 4

4.0 | y T y T y | I T y T y T T
0.94 0.96 0.98 1.00 1.02 1.04 1.06 1.08

Size factor of L3(q2)
Figure 7 Notched frequencies of varied CSRR

3.2 Cascaded inter-digital coupled CSRR FMMR

A. S-parameters frequency responses

The cascaded inter-digital coupled CSRR FMMR has simulated and measured in Fig. 8.
The results list in Table 3. Both simulated and measured results are with agreement. The
multiple resonances occur within a wideband response. The four passband centered at 2.5, 4.5,
6.5 and 8.0 GHz have 3 dB fractional bandwidths of 0.4, 1.3, 1.5, and 0.75 GHz shown in Fig.
8. Four passband return losses are better than -20 dB. The measured minimum insertion losses
are 1.56, 0.20, 0.53, and 0.37dB. The quad-notched bands centered at 3.87, 5.59, 5.84 and
7.70 GHz have -10dB rejection fractional bandwidths of about 0.103, 0.108, 0.105 and 0.104
(-5 dB) %. Four extremely narrow notched bands have achieved. The cascaded inter-digital
coupled CSRR FMMR has the shape of passband responses, in the sharp rejection band, more
than the inter-digital coupled CSRR FMMR, and the four notched bands, although the
insertion loss is increased and the UWB passband is shifted down. The group delay responses
have shown in Fig. 9. The measured group delays within the four passbands are about 1.85 —
0.85, 1.70 — 0.89, 0.90 — 0.64, and 1.48 — 0.84 ns, respectively. It can be seen that four
extremely narrow notched bands have been achieved, which can reject the undesired narrow
band radio signals.
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Table 3 Responses of cascaded inter-digital coupled CSRR FMMR
Simulation Cascaded inter-digital
coupled CSRR FMMR

fo (GHz) 5.78
-3dB BW (MHz) 5850

FWB (%) 101
Min insertion loss(dB) -0.33
Rejection Lower zero -46.4
Level(dB) Upper zero -26.0
Frequency(GHz) 3.87
Notch 1 Attenuation (dB) -24.0
-10dB BW (MHz) 10.3

Frequency(GHz) 5.59
Notch 2 Attenuation (dB) -21.0
-10dB BW (MHz) 10.8

Frequency(GHz) 5.84
Notch 3 Attenuation (dB) -11.4
-10dB BW (MHz) 10.5

Frequency(GHz) 7.7
Notch 4 Attenuation (dB) -7.61

-5dB BW (MHz) 7.5

Figure 10 Photograph of inter-digital coupled CSRR FMMR

The photograph of the cascaded inter-digital coupled CSRR FMMR is shown in Fig. 10.
For comparison, two previous works of quad-notched UWB resonator and the proposed filters
are listed in Table 4. The most multi-notched UWB filter is the quad-notched filter. It is
evident that the compact size, wider bandwidth and quad-notched responses of these three
filters are provided and available for blocking the interferences.

B. Surface current distributions
The cascaded inter-digital coupled CSRR FMMS exhibit the surface current
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distributions according to multiple resonances. Four notched resonances are observed at the
frequency of 3.87, 5.59, 5.84 and 7.70 GHz in Fig. 11. The CSRR captures the current (red) at
the frequency of 3.87 and 5.59 GHz. The inter-digital couple represents the current (red) at the
frequency of 5.84 and 7.70 GHz. The output ports are with no currents (blue).

Table 4 Comparison of Three Quad-notched UWB filters

Simulation This work [37] [28]
Size (mm) 18 x 32 8.3 x46.5 12.1x 16.2
Frequency (GHz) 3.87 4.26 3.51
Notch 1 Attenuation (dB) -24.0 -16.7 20.8
-10dB BW (MHz) 10.3 16 114
-10dB FBW% 0.103 0.16 1.14
Frequency (GHz) 5.59 6.80 5.23
Attenuation (dB) -21.0 -12.6 21.1
Notch 2 “10dB BW (MHz) 10.8 16 153
-10dB FBW% 0.108 0.16 1.53
Frequency (GHz) 5.84 8.78 5.81
Attenuation (dB) -11.4 -20.9 27.5
Notch 3 ~10dB BW (MHz) 10.5 16 275
-10dB FBW% 0.105 0.16 2.75
Frequency (GHz) 7.70 9.90 6.81
Attenuation (dB) -7.61 -27 24.6
Notch 4 “5dB BW (MHz) 75 16 17
-5dB FBW% 0.104 0.16 1.17
0dB
-2dB
-4 4B
-5 dE - =1 —]
-104B
-124B
-144B = — 4 —— I
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Figure. 11 Current distributions for cascaded inter-digital coupled CSRR FMMR
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C. Notch responses

By tuning the CSRR in FMRR and the inter-digital couples, four notched responses can
exist in the UWB passband for blocking the WLAN signals. The varied size factors q; of
FMRR (L) are presented in Fig. 12 with the size factors q; = 1.0 of CSRR. The quad-notched
resonances are varied from 3.63 ~ 4.48, 5.15 ~ 6.31, 5.75 ~ 6.45 and 7.22 ~ 8.48 GHz. Then
the varied size factors g, of the CSRR (L,) are presented in Fig. 13 with the size factors qs =
1.0 of FMRR. The quad-notched resonances are varied from 3.92 ~ 5.05, 5.53 ~ 6.31, 6.02 ~
7.03 and 7.66~ 7.68 GHz. The wide tuning ranges of four notched frequencies cover from

3.65 GHz to 8.48 GHz. It is a simple way to control the quad-notched response.
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Figure.12 Notched frequencies of varied FMRR
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Figure 13 Notched frequencies of varied CSRR
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IV. Conclusions

Applications of the folded multiple-mode resonators with CSRR structures and
inter-digital couples for wide band-pass filter design, and the cascaded structure are presented
in this paper. The structure and design method of the FMMR filter is very simple and
comprehensive. The novel configurations of FMMR with CSRR and inter-digital couple are
constructed to improve the performance of the conventional FMMR. Using the CSRR in
FMRR and the inter-digital couple, and the cascaded structure are a useful method to obtain
the dual- and quad-notched bands in UWB response for blocking the interference signals.
Adjusting the size factor of CSRR and inter-digital couple, the wide tuning ranges of notched
frequencies included the dual-notched band of 5.75 and 8.28 GHz and the quad-notched band
of 3.87, 5.59, 5.84 and 7.70 GHz are achieved. The wide tuning ranges of dual-notched
frequencies cover from 4.7 GHz to 9.7 GHz and ranges of quad- notched frequencies cover
from 3.65 GHz to 8.48 GHz. It is a simple way to design and control the dual-/quad-notched
bands.

Based on inter-digital couple CSRR FMRR to generate two notches, the first notched
band is presented at 5.75 GHz with a rejection level of 21.0 dB and a 10-dB FBW of 1.8%,
the second notched band is located at 8.28 GHz with a rejection level of 15.0 dB and a 10-dB
FBW of 1.2%. The notched responses are controllable by tuning the size factors. It can be
applied to the microwave UWB systems with the ability of blocking the interference signals
of WLAN and satellite communications. By the cascaded inter-digital couple CSRR FMRR to
generate four notches, the first notched band is presented at 3.87 GHz with a rejection level of
24.0 dB and a 10-dB FBW of 0.184%, the second notched band is located at 5.59 GHz with a
rejection level of 21.0 dB and a 10-dB FBW of 0.183%, the third notched band is presented at
5.84 GHz with a rejection level of 11.4 dB and a 10-dB FBW of 0.136%, the fourth notched
band is located at 7.70 GHz with a rejection level of 7.61 dB and a 5-dB FBW of 0.104%,,.
The notched responses are also controllable by tuning the size factors. It can be applied to the
microwave UWB systems with the ability of blocking the interference signals of WiMAX,
WLAN and satellite communications.
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Abstract

In this study, the Grid Search methods are used to relocate the 1941 Chungpu
earthquake and its aftershocks. From calculating the minimum residual RMS of S-P times, the
estimated epicenter is at 23.375°N, 120.475"E, and the focal depth is 9 km. By measuring the
maximum amplitude, the quake had an estimated local magnitude (M) of 7.0 and a moment
magnitude (Mw) of 7.3 which are in agreement with the surface wave magnitude (Ms). The
source area had a direction in about N20°E with a size of about 60-km x 30-km, consistent
with the distribution disaster areas. Although the surface rupture trace was not found in the
1941 Chungpu earthquake, the results of fault-plane solutions and aftershocks distribution
indicate that the main shock induced a blind reverse fault dislocation, a plane with strike N20
"E, dip 55-60°, and rake 85-110° respectively, and triggered another reverse fault movement
which is deeper and nearly parallel to the dip of the mainshock’s fault plane. The direction of
the maximum compressive stress is about 290-297 degrees, almost horizontal. This agrees
with the distribution of tectonic stress, corresponding with the fact that the Philippine Sea

plate is moving in a northwestward direction relative to the Eurasian Plate.

Keywords: the 1941 Chungpu earthquake, relocation, fault-plane solution, local magnitude,

moment magnitude
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®3 1941 FHIEHELSIEEAGER —BER

& SERENFE] EIArE I Hr R
%ﬁ E/H/El H#ﬁ%& j[%ﬁ %ZQ (km) | Mp My | My | Ms | Mg

01 | 1941/12/17 03:19:40.89 | 23°24.00" | 120°28.50" | 12.0 | 7.0 | 7.3 | 7.1 | 7.2

02 | 1941/12/17 03:29:37.77 | 23°21.00" | 120°28.50’ 064|164 |64

03 | 1941/12/17 03:36:53.73 | 23°30.00" | 120°25.50’ .0

04 | 1941/12/17 03:41:19.04 | 23°28.50" | 120°05.50’ 05352

05| 1941/12/17 03:55:17.90 | 23°25.50" | 120°27.00" | 23.0 | 5.2 | 5.1 | 5.5

06 | 1941/12/17 04:07:35.15 | 23°31.50" | 120°24.00" | 17.0 | 4.7 | 4.5

07 | 1941/12/17 04:58:06.97 | 23°43.50" | 120°36.00° 9.0 [5.0(4.9

08 | 1941/12/17 06:11:58.17 | 23°22.50" | 120°27.00° | 8.0 | 4.5 |4.3

09 | 1941/12/17 06:16:59.70 | 23°34.50" | 120°34.50" | 10.0 | 4.8 | 4.7

10 | 1941/12/17 06:23:16.04 | 23°27.00" | 120°19.50° | 13.0 | 4.6 | 4.4

11 | 1941/12/17 08:40:01.43 | 23°24.00" | 120°33.00° 80 (47145

12| 1941/12/17 09:51:42.60 | 23°25.50" | 120°25.50" | 2.0 | 3.8 | 3.6

13| 1941/12/17 11:42:43.34 | 23°34.50" | 120°27.00" | 27.0 | 4.0 | 3.8

14 | 1941/12/17 12:39:16.59 | 23°30.70" | 120°24.00° | 25.0 | 4.3 | 4.1

15| 1941/12/17 14:47:36.43 | 23°25.50" | 120°21.00° | 10.0 | 4.4 | 4.2

16 | 1941/12/18 01:47:37.35 | 23°39.00" | 120°31.50° | 11.0 | 4.7 | 4.5

17 | 1941/12/18 07:45:00.65 | 23°21.00" | 120°30.00’ 5.0 3533

18 | 1941/12/18 09:01:56.66 | 23°30.00" | 120°30.00" | 2.9 | 2.5 2.3

19 | 1941/12/18 10:33:59.97 | 23°16.50" | 120°30.00" | 13.0 | 4.4 | 4.2

20 | 1941/12/18 17:31:35.24 | 23°22.50° | 120°30.00" | 15.0 | 3.7 | 3.5

21| 1941/12/18 22:13:00.75 | 23°27.00" | 120°19.50° 80 14948 |5.0

22 | 1941/12/19 04:38:50.04 | 23°24.00° | 120°28.50° 05251 |52

23 | 1941/12/19 05:17:08.24 | 23°15.00" | 120°34.50" | 15.0 | 4.2 | 4.0

24 | 1941/12/19 22:26:15.87 | 23°22.50" | 120°18.00" | 11.0 | 4.1 | 4.0

25 | 1941/12/19 23:55:02.61 | 23°31.50" | 120°25.50" | 25.0 | 3.8 | 3.7

26 | 1941/12/22 14:56:07.80 | 23°18.00° | 120°27.00" | 8.0 | 3.7 | 3.5

27 | 1941/12/22 16:23:25.18 | 23°27.00" | 120°21.00° 80 39|37

28 | 1941/12/24 03:44:51.85 | 23°30.00" | 120°31.50° 0

29 | 1941/12/24 04:20:33.83 | 23°34.50" | 120°30.00" | 13.0 | 4.2 | 4.0

30 | 1941/12/24 08:50:47.83 | 23°33.00" | 120°33.00° 9.0 [3.8 3.6

31| 1941/12/25 13:17:37.41 | 23°36.00" | 120°19.50° 6.0 [ 3.8 3.6

32 | 1941/12/26 23:34:22.44 | 23°31.50" | 120°22.50" | 7.0 | 4.6 | 4.4 | 4.7

33 | 1941/12/26 23:43:45.01 | 23°28.50" | 120°27.00’ 0]135]33

34 | 1941/12/27 00:01:24.12 | 23°30.00" | 120°24.00’ 1.0 14139

351 1941/12/27 00:30:36.65 | 23°42.00" | 120°25.50° 7.0 [3.6 3.4

36 | 1942/01/01 11:41:19.11 | 23°24.00" | 120°25.50° 7.0 [3.8 3.6 |4.0

37 | 1942/01/01 19:53:07.88 | 23°25.50" | 120°19.50" | 16.0

38 | 1942/01/03 07:09:41.99 | 23°40.50" | 120°39.00° | 32.0 | 3.6 | 3.4 | 4.6

39 | 1942/01/04 08:08:36.84 | 23°24.00" | 120°46.50" | 12.0 | 3.8 | 3.6

— == | OO~ ||~ =]=|O]—=|—=]==]=NIN === ]=]=m]=]=m] == === =N =[N =[N
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Abstract

Until today, no one has done any research for Huang-Yuan Bing, the late Qing Dynasty
(Yi-jing-ology), as a result, the purpose of this study is to uncover Yi-Jing-ology to the world,
hope the society will have a better understanding towards Huang-Yuan Bing efforts on
Yi-Jing-ology. After the author research, we know that Huang born around Dao-guang period
(1870s), JiangSu-Wuxi state, still alive until 1934 whom already 50s, however, we didn’t
know when he leaved the world. Secondly, Huang’s Yi-Jing-ology positioning on theory of
transition from matter to numbers (xiang-su-ology), argumentation separation, in another
hand, author felt that ( Values of people comes from modesty, we shouldnt ignore it because it
is tiny), the other way to emphasize (instead of using tangible substance to treat one, we rather
using an intangible spirit as a leading path of life), people who are able to understand
(xiang-su-ology) is for the purpose of cultivate one’s moral character. Furthermore, he able to
explain Yi-Jing-ology by utilize Confucianism, Buddhism and Taoism at the same time,
however, due to personal flavor of teaching, he specialize in focus on reminding the
relationship between Taoism and Yi-Jing-ology. Huang claims that there are “nine
self-contented” in Yi-Jing-ology, it actually combine by the different arrangement of
relationship between Matters and Numbers. However, due to uncertain definition between
Matters and Numbers, it doesn’t make people to have a deeper understanding about “zhou yi”
theory, it become more confusing. However, whether Yi-Jing-ology is too complicated that
make it become an unfamiliar theory in the world, author sincerely hope that after the analysis
of this article towards the specification of Yi-Jing-ology, people might know more about
Huang-Yuan Bing effort towards Yi-Jing-ology and his contribution of Yi-Jing-ology for the
past century of republic of china.

Keywords: Yi-Jing-ology, Matters and Numbers, Huang-Yuan Bing, argumentation, Han Song
Dynasty Portal
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Case in

Representation and Identity of New/Post Country Literature

Xiaxia's novel''boiling the Sea" ~ the play“The one boiling the sea
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Abstract

The local literature works in the90s,compared with those in the70s,feature as the
following:vague realism,strengthening locality, ecological awareness ,non-linear
timeline,romanticism,diversity and so on. Xiaxia's novel"boiling the Sea",adopted from Yuan
Dynasty theater "Zhangsheng boiling the sea",deconstructs Chinese mythology,reconstructing
a piece of Taiwanese local narration.The once commonly seen"Chinese/Taiwan"ideology in
the last generation has become an "inland/outskirts islet"one. And the play“The one boiling
the sea”connects drama with local culture, which not only evades complicated nation identity
but further resonates with the call for creating local specialties from both the mass and the
government authorities. This article aims to discuss the novel “The one boiling the sea”in the
context of “new/post country literature” and “Ocean literature”in order to understand the
political and cultural implications reflected within the new/post country literature budding
after the 90s. Meanwhile, the article serves to offer some suggestions about how to define and
locate our so-called “new/post country literature.”

Keywords : "boiling the Sea","Chinese/Taiwan"ideology,New/Post Country Literature,Ocean
literature, “The one boiling the sea”
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