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ex. 11 raise B~ bring up (3% 1)
ex. ' accumulate 2~ build up (} %)
ex. 4 assist = help (#%8%)
ex. ' investigate B~ look into (4% 7))
ex. 11 constitute P~ make up (=)
ex. 1 eliminate 2 getrid of (¢ ",ért)
ex. 2 continue Pt go on (#%)

ex. I increase P~ % go up (3 4r)
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ex. ™ numerous Pt alot of (%< % )

ex. 2 obtain B~ % get (J&£F)

ex. 1 undecided B~ up in the air (& & 4+ 7 )
i ‘”ﬁ”ﬁ,;{ﬂ (contraction) » »|4- can not # & ¥ = can’t > will not 7 £ & =
won't o
> % etc., and so forth z #g 3 > £ * &[4 and other diagnostics -
7 &L YyouE #fLeF i H 0 ¥ % the reader o
S bwe BE - Ao RFPEFE o UFT AL LA L AT o 2
BApfLivg s o * the author -
#F F AN B £ 0l4cds not ... much :z = little » 33 not ... any iz =
no o
I - LR RS e PN L
H- @i g2frd Baad i ith-42> 2 &g ok o

ex. The electron pulse is injected into the plasma wave then.

J& iT =

The electron pulse is then injected into the plasma wave.
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ex. 11 repeat B~ % repeat ... again -

ex. 1 suppress B~ it suppress ... down
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X # (Introduction)

Py

ex.

ex.

4 # (Background)

WA T AR ITE kg B ——Bi‘ﬁi—ﬁ;’l?ﬁuft%%\:.;“  Rgor B R
WA EFES B DM A- B AR

. Laser wakefield electron acceleration has been an active research field in the

past two decades.

Optical-field-ionization collisional-excitation x-ray lasers pumped by femto-
second high-repetition-rate lasers have been shown to be a promising
scheme that meets the requirements of practical applications.

PP AT AR AA S I - — - R AN B E S
@&ﬁmiﬁo

Phase-controlled injection of electrons is crucial to production of mono-
energetic electron beam.
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® :H3 7 & (History of development)

ex.

ex.

ex.

ex.

ex.
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Leemans et al. reported the production of a monoenergetic electron beam with
up to 1 GeV electron energy [3].

Lasing at the same line was also achieved by pumping a gas jet with
picosecond laser pulses [7,8].

éfwﬁa——ﬁw@é%ﬁf@’
,;gyjm)’? BEFHY P RA
ER g R A .

R AR riEd N At iBd TR A
A AR Y hiRX OEF E

’E\“\ |

A few optical methods have been proposed to achieve localized electron
injection by using additional laser pulses [3,4], but experimental realizations of
these methods have not been demonstrated yet.

For the argon ion, the first Ne-like argon lasing for the 3p-3s transition at 46.9
nm was demonstrated by using a discharge plasma [6].

Pukhov et al. proposed that monoenergetic electron beam can be produced
when the laser wakefield accelerator is in the so-called “bubble” regime [13—
15].
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® =7 414 (Niche)
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ex. However, no experimental demonstration of quasi-phase-matched relativistic
harmonic generation has been reported yet.

ex. Enhancement of x-ray lasing by a plasma waveguide in a gas jet has not been
reported before. In particular, enhancement of the krypton 32.8-nm laser by

any type of waveguide has not been achieved.

® 73 p g 2 & 2 % (Research purpose or major achievement)

HRERKEAT A BFRM AT O DN EREP AT E S DS

% o 75 nj«zxﬂ?ﬂi e il §F - Bk g 4v therefore,.. sl;@ab;mw] o — AL

¥ 7% % In this paper (article, letter,...), ..... o Fli W AR m‘,é % &t

- BEEFEFERLa M P BN K > S AN R %}%}‘; o

ex. In this Letter, we report demonstration of optical-field-ionization collisional-
excitation x-ray lasers in an optically preformed plasma waveguide.

ex. In this Letter, we report the observation of monoenergetic electron beam in a
high-density gas jet and, more importantly, resolving its injection and
acceleration processes by using a tomographic method based on laser

machining.
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ex. These observations support the model of monoenergetic electron injection by
transverse wave breaking and beam loading [5-15]
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ex. A 10-TW, 45-fs, 810-nm, 10-Hz Ti:sapphire laser system based on chirped-
pulse amplification was used in this experiment.

ex. The other diagnostics was an imaging electron spectrometer composed of

three quadrupole electromagnets, one dipole electromagnet, and an Al-foil-
shielded LANEX screen imaged by a CCD camera.
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® FTHlPEE-r 4 4742 & 2 2 (Data Acquisition and Analysis)

Fmydite B (ARFETALE F- 354 - A L E Wy
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ex. The average off-resonance time profile was subtracted from the average on—
resonance time profile to eliminate coherent, laser—induced artifacts.

ex. 3D TREPR spectra were produced by plotting time profiles collected as
functions of magnetic field, changing field in 0.1-mT steps.
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(FFi) & - 3o

18



=
i
J
=
/4
\\E‘E"
R
G

" A EX TR H
Pis% (Results)

(m]—ézr'ﬁ%“"%mﬁ”ﬁ’\‘ % B
F‘} mﬁ"l_g.:‘ﬁ‘\‘f)syp o 1B }3 rﬁlz’ﬂf
B = L T - B > FRFT
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BEESERS AR RS S EE ST FY TR £ IR

BAREER -
ex. Figure 2 shows the profile and energy of the electron beam produced by a
230-mJ, 45-fs pump pulse without the machining beam at 4x101° cm=2 plasma
density.
ex. The x-ray lasing spectrum and angular distribution are shown in Fig. 2(a).
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ex. As the laser pulse energy was increased at fixed pulse duration and plasma
density, the monoenergetic electron beam appeared when the laser peak
power exceeded a threshold.

ex. Figure 2(b) shows the x-ray lasing spectrum and angular distribution at this
condition. With the plasma waveguide the x-ray lasing photon number is
dramatically enhanced by a factor of 400 compared to that with only the pump
pulse at the optimal condition.
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>$#, (Discussion)
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(Conclusion)

® Ty BHh/®KEI & 2 % (Conclusion/Summary)
n LEBERF AT - RLARPLREETEE R ST
EAREE o JHBER Fab- X oo PFRE- LY LN 2L ]
st e R AR B G AR R R P - o iR - AR 2
kit o xS APV Y 4S540 B o B EE ¥ A in conclusion, to
conclude, in summary, to summarize % i 4 & 3% °

ex. In summary, by utlizing a laser machining technique we developed a
tomographic method to provide clear pictures of the injection and acceleration
processes in monoenergetic laser-wakefield accelerators.

ex. In summary, dramatic enhancement of optical-field ionization collisional-
excitation x-ray lasing for Ni-like krypton at 32.8 nm and Ne-like argon at 46.9
nm by using an optically preformed plasma waveguide is demonstrated.
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ex. This seems to indicate that the 33.5-nm lasing line comes from a transition
from the same upper level to another satellite lower level close to that of the
primary lower level. It may be attributed to the 3d°4dS, --3d°4p3D, transition

at around 33.4 nm.

ex. These observations are consistent with the model of bubble regime.
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* be consistent with, match with, in agreement with, confirm, support % o ¥
37 — ¥ PF > ¥ * contrast, contradict, differ & o

ex. The dependence of the reflectivity contributed from the short-wavelength
grating on both the forward pump intensity and the probe intensity agrees with
the theoretical prediction.

ex. In contrast to the previous results obtained with long-wavelength lasers, the
guadratic dependence on plasma density verifies that the DFWM is dominated
by a quasi-neutral plasma grating driven by a ponderomotive force instead of a
thermal force.
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® ATy eh&x & T (Implications/Applications)
Rt L S ST AT bR ARG R R
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ex. The four-wave mixing process can be a useful tool for the diagnosis of plasma
temperature and magnetic field [14], and phase-conjugate mirrors based on
degenerate four-wave mixing in a plasma in the near-infrared regime may find

important applications in eliminating nonlinear propagation effects in ultrahigh-
intensity optics.

ex. The technique reported in this Letter may be used to enhance various OFI

collisional-excitation x-ray lasers to reach the output level for practical
applications.
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® 5773 '+ (Limitations of the study)
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ex. Although the resolution of energy spread was limited by the spot size of the
electron beam on the LANEX-2 screen, it can be seen that the monoenergetic

electron beam has already a finite energy spread right after its injection and
stays so during the acceleration.
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® =% A KFTE > % (Suggestions of future study)
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ex. By using an optical spectrometer, the process of longitudinal compression of
the pump pulse can also be analyzed. Such measurements, to be performed
in the near future, will provide further insight into the underlying physics of

monoenergetic injection and energy saturation in self-injected laser-wakefield
accelerators.
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ex. A tomographic diagnosis method was developed to systematically resolve the
injection and acceleration processes of a monoenergetic electron beam in a laser-
wakefield accelerator. It was found that all the monoenergetic electrons are injected
at the same location in the plasma column and accelerated from 5 to 55 MeV energy
in 200 um distance. This is a direct measurement of the real acceleration gradient in
a laser-wakefield accelerator, and the experimental data are consistent with the
model of transverse wave breaking and beam loading for monoenergetic electron
injection.
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* F_% % (Indefinite Articles)
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ex. % % H|¥ref-R @ a laser pulse, a mirror, a cell, an electron, an iris, an
ultrashort pulse

ex. ¥ J° 4 <= @ an heir, an hour, an honor, a university, a European country, a
one-way ticket

B 7 EREEY i BABFIATS (SR one) AE TS 28 o

ex. % — B 7 #F = =HE $ : A motorized quarter-wave plate is used to vary the
pump polarization.

ex. #: %% $ >4 . A laser beam can be used to drill holes on a metal.
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hEd o % the 215 Tri- ) &K@ bl4cdp i 6 B DR
EALE A G A E - hE P o

B OhfAt TG SREDEBES

ex. As the radially expelled electrons flow along the cavity boundary and collide at
the bubble base, transverse breaking occurs and a dense bunch of electrons
are trapped in the plasma wave. The electron bunch produces a field that
terminates further injection of electrons into the first bucket and damps the
plasma wave behind the first bucket.

ex. The adverse effect caused by ionization induced refraction is removed by the
plasma waveguide. = & © #% i - ' 5§ (ionization-induced refraction g = =)

el o 4 % the Rdpfiv » 3R ;I}? a-

oA ;‘; 218 S B AFE (modifier) k £ EHF T HES o 4 ﬁﬁ{ﬂjﬁ
Pthe + Z3@ +of + L3, P53 o

ex. the theory of electromagnetism

ex. the regime of saturation
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An image that was taken with the pump pulse blocked was used as the
background to be subtracted. = & i 4% > gt 4 Bdes - Sodpfl 0 LR

o g

ex. The image, which was taken as the background, reveals additional information.

TG oh L image > #r R the o R F] L A hw - BAH - §eh AR
G Juk B B

ex. The image taken with the pump pulse blocked was used as the background to

be subtracted. =+ & 7 # i #* image » #7141 * the ii T oo e m g BRI S B A
feenimage » 7 & LAV B o BRI A %’#fh;w— B
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"
ex.

ex.

ex.

ex.

An electron, which has a magnetic dipole moment, precesses in a magnetic
field. p* 5 - Bpden (§ X ) At > * FEREX T+ F BAE > b T A
A Cu i fE o

An electron with a negative magnetic dipole moment will precess in the
opposite direction. # & 2 #&iE > At A B4 F - gL R AL -

The electron, which is trapped in the gquantum dot, also precesses in the
magnetic field. = & 7 #% " electron » #rr2%* the kip T o 2 F] 5 A v - &
Ba— e AT RA L T ﬁﬁi;%iﬁ °

The electron that is trapped in the quantum dot has a g-factor of 0.87. # & 7
# By electron > #rr1* the kdpz - Lo & HiE 5 B2 I electron » #1
g A R- B @E'Jéé*"ﬁ?’ﬁé EREST - B o
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" EBiHe Ay vk

B e (R ) AL bR -
ex. ¥ z_pF i © the future, the past, the 1970s, the present, the current
ex. £ 7_> # ' the east, the south

ex. & 3 %3 : the Internet, the University of Michigan

ex. B & % ! the most important thing, the strongest

ex. 5 #c . the first, the second, the last

ex. r&—- ~ ¢ - ! the same pulse, the only exception, the sole purpose

® i %3’ (No Article)

FEHEWE AR RI R R ST

ex. The second laser beam was used for control of plasma density.

ex. The intensity of the x-ray pulse decreases with increase of pump-probe delay.

ex. The increase of the decoherence time is due to the reduction of the sample
temperature. = & © 3% if ¢ reduction
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¥ #c %37 (countable nouns)

P LA T - - Bl o 4 A6 T L4 one, o, ¥ i
Froodn - BRF (S0 r HEHP S S B R o AT IREE o L
FEVEFRCOARR RS o G P ERR T AR RS T kAR o

ex. laser pulse, mirror, cell, electron, iris

® 7 ¥ i Z3¥ (uncountable nouns)

B A VAP AZ- BRI EROES S R LW (FELBR)
T~ 4% 05 (Bledr 4]~ P ILonfl) o 16 o 32 8 fedo 30 o ex
=3

z 3 : the University of Maryland

ex. ¥ & &3 . air, water, hydrogen, metal, plasma, magnetic field, light

ex. 3 % %3# : research, information, importance, gravity, photosynthesis, reaction,
saturation, hysterisis
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ex.

ex.

ex.

ex.

ex

ST Y 2 —

-
> ;Zizﬁn

PV Hc LW ARR L B 7 % all, alot of, much, little, some % i3
& (# ¥ * many, few) > fe v F_* H fed P o

a lot of water, much power, little energy
vy Tgcpla+ 228 - +0of ) kA skd > i H
S A o Ba oy T p’\;? SRR 55 &R E Bl LA ke L
BT B E NP S
three pieces of paper, two liters of HCI (2 L of HCI), 40 W of electric power
Two tons of water were consumed in the process.
5 G LR L A S - AP T
AR R Y o BER DS S LA R AT g s BUE
PP RS R oo
P+ & ¢ . The sample is a mixture of two gases, e.g., argon and hydrogen.
(s R :f]a Fd fo 5 H)

. 4 % 3@t These researches strongly support our theory. (35 % & #73%& 28
7 iF)

7z =3
v eF
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" Eemihedr - o3

-

" GRSEPEE (R EW) VAT R &R L R
R ¥ R F RS B P ER > AT

ex. The sample was annealed at high temperature.

ex. Figure 1 shows the output energy as a function of pump power for various
gas densities.

ex. Figure 2 shows the output energy as a function of pump power for two pump-
probe delays at a pump-pulse energy of 1 mJ and a plasma density of
1x10%° cm3,

® H £ Z:3:¥ (collective nouns)

FErwabP A 8T PR e FH R BAFEKT, > FET &

S o k| 4r people, population, committee, faculty, staff, audience,

equment merchandise - ip f- 8 > #pF > AR5 - B B > 2R E b
ﬁ%mﬁf%ﬁwm*@ﬁ+ﬁ’ﬁn S BRE o 1S RA Bdh e o

ex. The committee approves his proposal.

ex. The committee are late due to bad weather. (35 committee members)
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BT wme R v E—

Z 3 e7f: (Case)
Lird
(objective case) ~ fr#7 3 & (possesive case) o

A R ;c«;‘s: ~ R %g’_vj.’l’ o X FHF AHH

—_—

e ¥ B H T ek A 5 2R (nominative case) ~ % £

_‘ 2, P R R »
’réq* ITA g~ A F

A~ Bk 23 o T R ’mﬂé?{z?

- a o g ALY Tthela/g + 475 4+ + of + #13  , g K
FHUE Lt Ay AT J;ajﬁ# ”ﬁ;fr' oA eh- IR~ g
EA IS

ex. the divergence of the laser pulse, the energy of the electron, the temperature
of this cell culture 2 # 5 S8 - FlZ 3% 7 € 5 — B S8 “T0 ¥ the o

ex. the leaves of the tree, the legs of the table, the head of a dog # ‘& =3R4 -

Hism 4 ’s iz\"“rpf‘

E A R A
7ot B FIREIR -

W RFE(FA) A z’i+_;’?'
Tﬁ%’r_“r’ﬁ ﬁij ’ff'r/ A

ex. the dog’s leg, my sister’s bike,

eX. This doll is my sister’s (doll). {¢ & v doll F]& = 6 & 4§ -
'TZ%J: ’”'T}i ’Févlj °

ex. He is a friend of my brother’s. * /w4 & g
those, another, some, any, which, what,.. % — 4= 2 #73 #
o R EEA R AR ERAAERELET G o

z
g
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WA A TR E TR CFE 2 IR TER - BEL S DE
LEALHF D P RiGd o L E TRE R B R R R ORFIIL L
oo HfIIE Y &S - S p- D0 - R FRIE LB
F oWV AR S AR~ F s 2 H AL Bk oot d
AP HAEL ST ROR L TR F P A &gt
F R RAF S (Blde t A B2 B s 2 ) A EIAR R gTih e
% °

® ¥ chfdsE (Types)
B % P # 3 (transitive verbs)— 6 o — T_& £ X 3% (object) 5 1T 5 gt — #I0F
ﬁﬁiﬁjﬁ ° % J’jﬁ'«iﬁ@”@‘“ TEITHNEEP o

ex. ¥ P4 7§ + 73 2 fdieenzs 830 0 discuss (3134), tell (£ #7), describe (4 it),
approach (#:11), project (g 3*), resemble (7 i2), oppose (¥ #), attend (%-*x),
avoid (# 4.), give (7))

ex. We will attend CLEO next month.

ex. Our results oppose the currently accepted theory.
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" SRRk AR TR 3

ex.

ex.

ex.

ex.

ex.

REEP— S mFiES BXPNE «Jﬁ'ﬁv;? s BB IEIET KL E
X 3 (direct object) » R B FJH R RE A = B3 < 3% (indirect object) °
733 T'S.+V.+D.0. +1.0.5 2 TS. + V. +1.O. + Prep. + D.O.
r*a FERT @ * o e B pRERPREY 0 H4e provide s - & F 4
s@ovr TS +V,. +D.O. +with+1.0.;, = S, +V. +1.0. + for. +
D.O.J ©

¥ P B3 | give, teach, write, read, send, show, make

~E)

When triggered, the function generator sends the AOM a TTL pulse.

When triggered, the function generator sends a TTL pulse to the AOM.

The conference also provides the attendants with an opportunity of job-
hunting.

The conference also provides an opportunity of job-hunting for the attendants.
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ex.

ex.

ex.

ex.

ex.

ex.

ex.

¢Q£ni*‘g4,5¢¢@r 2 E —
# 2 #39 (intransitive verbs) — S & 1TF p T A -3 FERFELH
BT AR EIBIETV RO R c ERFEFEFLEY I
FAA LW NRARPIFRE P BT R R o 5 L H
FEIREPE s 32 pde s REFFY 0 R RT LR
4 + F L o

It is time to go.

We both agree on this proposal.

After 1000 laser shots of treatment, the contamination remains.

After 1000 laser shots, the sample remains intact. ;& i # 3

B (7623 (action verbs) — & Bior kA {07 5 > AR~ & F 2 ende
3o WU * B {7 54 (progressive tense) o

W ¥ * ands iv#: 39 ¢ find, develope, look into, investigate, observe, feed,
fluctuate, increase, decrease

We are developing a system that can resolve such a situation.
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m PP (stative verbs) — 2 EE P ik e end i 0 PLEEH A Ay 18 H
3@. o= ;\ o

ex. i F ¥ : feel, see, hear, smell, taste
A

ex. R Z & ! love, hate, like, prefer, need, hope

Haw

ex. w2+ 1 know, believe, think, understand, imagine, remember

ex. #&3 & M % . own, possess, have, belong to, involve

ex. # < ¥ * : afford, constitute, satisfy, appear, contain, mean, seem, be,
correspond, differ, concern, exist, represent, yield, involve, consist of, result in

B % (L#3 (causative verbs) — B_E R EF A A F(TH R o F F
make (@& ) ~ have () ~ help (%) - # K # 3 &
" make/have/help + O. + R 2,853 5 cha A o 5 i¢ * 4 #3F fk
Bk A fh‘,\?)]-}.\ﬁ s 4e 10 P TERIT A Bl E i o

L4 =
' {o W

ex. The electric field makes the electrons undergo oscillatory motion.

ex. The electrons are made to undergo oscillatory motion by the electric field.
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B3 BH 3 (linking verbs) — % i gD BT IE (C omplement) s 3E o
Br 2 b e R H AL EFRE s (Em L ERAF N LA
‘%j\ﬁié\‘@fﬁ?iéé’@*m,&m‘i g'}’bg,t‘ﬁ-yj&;fﬁ;%%ﬁ%ﬂ
P o @m= ¥ * | appear, seem, prove *if @@ > o BEF
gi‘ui& to be £ 4&4F -8 to be ¥ guk o e x Fic A BRI €

EF o
ex. be # 3, seem, appear (i), become, go (% =), turn (% =), feel, sound,
prove, keep (&4F), remain (i %), stay (i%4¥)

ex. The annealing temperature appears to be important for the growth of the
single crystals.

ex. The experiment proves to be a reproducible one.
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< 2

i

he k2 E— B

5

¥

® ¥ enpF iy (Tenses)

B A o fak i i B 5N (simple tense) ~ & 7 3% (progressive tense) -

=3
4

+ ;% (perfect tense) ~ % = iE {7 ;4 (perfect progressive tense) o # i & fg X A& =

ZfAPERE 2 (past) ~ IR (present) ~ A K (future) o #7142 IRE F 12 fAPF
fe o RAFTHF DN FERAS (FHFERAES) - HEES N (FHE2
F)CRAERFIN CRERBEFN S frRA KNI o

ex.

ex.

ex.

ex.

~~

MERAESN— R BIFY > GHERANIEY KA EPE M DE 2/
2 7% (general truths) I 5 T oA P X ehE F (generally accepted
facts) ~ &4 (&% ¥ ff M8 4 (7% 2 (habitual actions) » » FAE N F £ 4EF T
pF B 8L (a particular time frame) & B o %% A F 3 Th ag 4 a0
‘%."3'** f’;?_%fﬁ'ul._q 7 3% ?K{ﬁ;ﬁ-rﬁa Fle il ¥iEE A gga (*
ﬁ—i'\“ﬁ—im%\ )~ F Y (PIRAEEEAN) WA € R

(R RGN ,T*m—"f’iﬂpi%f@‘%ifﬁﬂ’}%&%éﬁfﬁg (4 2% BHERA
.\)

The earth evolves around the sun. {5 [ 5E 12

We believe that this is due to interference from the neighboring ions. # & ig 3
HEEEAL B - A SiEe BB AR

The paper reports the first demonstration of a waveguide-based x-ray laser. p*
T kFehwmY o vEBELAFE R

In this talk, | will report our recent progress on development of electron
accelerators. .5 4 ¢ B4n s B F o
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ex.

ex.

ex.

ex.

ex.

j&;j’v‘p;’jggjé ok —

MEEL N — REFELF2E Poe 20 aPE AR o gD
L aiBd R BRFEFS o H A B LiBd 2 /a f'vaw;:ag~
P’“‘ 0k (Pl kA _AilBd m) By R (BiatiEd RF &
Prg Rl o k2 LEfRAwm) 0 FR R LES - ﬁxﬁﬁﬁ&rﬂr}%f
FEFEF 2 Al Ok fwi‘—ﬁ?,azw e e A I

Esarey et al. [3] proposed an optical scheme to inject electrons into a plasma
wave. # it * i H IR A5 o ﬂiq\qu}ﬁﬂﬁ A P RAFE IR AT E LT

= =
T 1 o

|~ o

4‘

‘E\L\ o+

Mocek et al. reported the enhancement of Xe?* lasing at 41.8 nm by using a
15-mm-long multimode gas-filled capillary tube [11-13].

The hydrogen gas jet was produced from a pulsed valve with a supersonic
conical nozzle. F] 2 E 5 i 7RpE* ek > WA T2 ?{;Ké 230 w2 AR
s Ao TR P

The interferograms showed that the plasma density in the evacuated region
was reduced to less than 1/5 -- 1/20 of the initial atom density. 35 & £ & 7 F ok
pF 97 B e interferogram o718 3l endg % o

By the time the cell culture underwent apoptosis we had performed over 1000
tests. 35— E R A FIICB R B
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" Rt AR AR &

ex.
ex.
ex.

ex.

Rl — %BAE: RRFETFERRLFL - - EREFFEFIR
A S Y R E E R e NS
PR T BEARSRE R A Y i v iR - 4
B2 R HE - R ko B S s - ioleT g a
T BB g p o2& - ﬁpﬂtﬁﬂﬂ’,?m&%
o

Recently, production of electron beams with a narrow energy spread by using
only a pump pulse in a bare gas jet or a preformed plasma waveguide has

been reported by many groups [5-12].

A few optical methods have been proposed to achieve localized electron
Injection by using additional laser pulses [3,4], but experimental realizations of
these methods have not been demonstrated yet.

Optical-field-ionization (OFI) collisional-excitation x-ray lasers pumped by
femtosecond high-repetition-rate lasers have been shown to be a promising
scheme that meets the requirements of practical applications.

In particular, enhancement of the krypton 32.8-nm laser by any type of
waveguide has not been achieved before, since the waveguide effect of
these two guiding methods was not large enough to overcome the small gain
coefficient. - ﬁ;ﬁgﬁ;‘; A B the B A oo
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" Rt AR AR

ex.

ex.

ex.

ex.

ex.

BREN— PN EATIADT AEF? AETETE Y E e E Y il T
REWFod T hhed AR PP A FOEy AF B g o
Injection of the x-ray laser amplifier with a

pulse is being developed.

high-order harmonic of 800-nm laser

The cell culture is turning yellow.

AR — AR KT AE ARG L RH T o will F 43
A Kzui;\xwzﬂy* % (7R f%z\ ﬂwPi?'H\ kihx £ )
Sl - & A R gl o R Ak = R R R e
MAR g - fEA L% 0 B v g B =0t must o F O gy i 3 32 e F)
R 2> 2% must @ % will £ AT A LT At g F
g o] e e L K R LT R Y
Byt oe

If the plasma wave distribution is not terminated at this location, then the

central electron energy will start to decrease and the energy spread will
increase with further propagation as the electrons enter into the deceleration

region [10]. # i F¥ eir s > § T fu if il

In addition, the trapped electrons that are isolated in phase space will be
further compressed in energy when they are accelerated to the maximum
energy as the dephasing length is reached. # i£ f%—f; SRR R
ARECRES

An electron with a transverse initial velocity circles when positioned in a
magnetic field. % £ 3 HhEX T @/EF * L AN o

i

7
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< 1

i

W E 2R — B

oy

¥ v iE fi A A (active voice) 22 AL # (passive voice) b fd o «“‘ﬂz GEVEIE: 3
?wegaem@m#em-@mi,ewae%e{@eeeﬁﬁﬁ

¥ 3T (e Ade i m’?“"iﬁl TR PR R

R sn:a BP'T BRI E Y BT FIL AR S RE R RA
: ;A A it (depersonalize the mformatlon) v AT AT AR
TR T B ERL > AR BEALREY we, | 23

Wa =
Sl 7 4

&=
\"""\
AT
N

‘ 33%;
P E
A
M
,cv
;e
B PN
-5

e

ex. The hydrogen gas jet was produced from a pulsed valve with a supersonic
conical nozzle. &;ﬁ,&i# RN R BB FE R gas jet 4 E v @
pulsed valve ¥ #_& 4 &= ;% o

ex. A pulsed valve with a supersonic conical nozzle produces the hydrogen gas

1

jet. T 4ritZEk 2 > 523 H % * pulsed valve kX 2 4 gasjet-

ex. A pulsed valve with a supersonic conical nozzle was used to produce the
hydrogen gas jet. 33 ¥_i * pulsed valve % # # gas jet’ % Fé ¥ - g ATiE
by us o A EFT R s 0T o

ex. We used a pulsed valve with a supersonic conical nozzle to produce the
hydrogen gas jet. 5 it £ * pulsed valve %2 gas jet i ¥ &% &
[rH&Fl..,EE’TaTJ ] ,&iiii@mau A * /‘21 P - *;T: °

ex. Optical-field-ionization (OFI) collisional-excitation x-ray lasers pumped by
femtosecond high-repetition-rate lasers have been shown to be a promising

scheme that meets the requirements of practical applications. #: i¥ e 4 iﬂ” *
£ o

48



ex.

ex.

LA FERR EHF N AR LR B rE s Yy Tt +
AP 3E s + that + éﬂj o;@,v@ﬁ‘rimgb;\ﬁméﬁpp B e
acknowledge, discover, recommend, estimate, report, expect,
assume, see, claim, find, show, consider, know, mention, think,
declare, propose, understand -

«L*Tﬂ\t

It is shown that the monoenergetic electrons are injected at a position later
than that of the continuum electrons and accelerated from 5 to 55 MeV in 200

um distance.

It was found that the length of gain region for longitudinally pumped gas-
target x-ray lasers is severely limited by ionization-induced refraction [2,4].

* % «#’fhp\? xym /)»}3 3;" L VR S q’f;?}tfhlzﬁt« ° ;{ﬁ'\’ 0 7‘}: ﬂ,ﬁ?,l}lj'slir'
appear, exist, proceed, arise, fall, remain, begin, function, result,

consist, get, seem, correspond, happen, suffer, depend, differ, occur,

undergo -
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" R A AR

ex.

ex.

ex.

ex.

ex.

ex.

P hige o d Hikd 'Ttwﬁﬁh,mﬁﬁﬂ'°??‘?ﬁﬁi
: EREE R ;EL PR e R kAT

1?&@51@@@ﬁ%%’hzﬁu@ﬁﬁﬁﬁﬁ&%%io

The effect of these factors is negligible.

The number of the electrons is 250.

b d s e k3 5 iE 4e along with, together with, accompanied
by,aswellas & » ¥ 2t3 Feh- 3R > F 5 ¥ £:83 KB HA4f¥c o

—_—

Such an effect, as well as the fluctuation of room temperature, is the main
source of noise.

Probing interferometry, along with Thomson scattering spectroscopy, was
used to characterize plasma parameters.

7 E_v Z3# (indefinite pronouns) 4- each, every, either, neither, one,
something, nobody, anyone, anothers § 21 :#FF » {6 o * H $ch 9

Each of the laser beams is equipped with an energy tuner and a pulse

compressaor.

Neither of the two results is reliable.

i

3
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ex.

ex.

ex.

ex.
ex.
ex.

ex.

> »
e >

Al
7 Z_* Z3#4r many, few, others, both, several %

Both are crucial for achieving maximal output.

7 Z_ L3 4e all, any, most, more, some, part & ¥ * 4 ¥ HcE 2 ¥
e o BRERRIAAGESFFL FE RO LT 2 T Hh
T o

Some of the information is not correct.

Some of the cell cultures were contaminated.

30 milliliters (mL) of NaOH was added into the solution.

30 dollars was paid for this pencil.

30% of the cells in this dish were damaged.

30% of the cell culture was damaged.
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" ARk AR RRET

M 15 B4 #5 3 (Modal Auxiliaries)

e BITY Y AR EE 0 4e must, will, should, may, can, might

could, would % > k& FF PRI L - ¥ A& Z&IF Tt e
= 3 :.: fﬁ o
® 3 i (Obligation)
AT EAKBDOFLESRE BRRD 35 % A5 D must > shall >
should > can > may > could - must #3432 5 in - 2 & should ¥
AR R RIZE A may 30T R A R AL D could EEE 7 :g

AT IR 9\"’%"3‘/})17& B o381 4 %ﬁgﬁ;@ LR 3] o
ex. You must do a PET scan.
ex. You should do a PET scan.

ex. You could do a PET scan.
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" BB A 2 — s

® ¥ ;5. [+ (Probability)

ER I ER-AE (- gl o IS S %?L%épf“%ﬁfﬁﬁ%%%%%
év’w;uEJ BT NIEFH G R sdpic e Roudplicd 3 IIMEA G
must (100%) > will (90%) > would (80%) > should (70%) > may (50%) >
might (30%) > could (10%) o % 7 % it &3 ﬁ“r;ﬂ——e > 23 L may
g A R o * AR i\m%p BIEFwill &7 - 27 0 i D IR-
amﬁ@p - & ok o should B 4o & HET BT 0 TR F L
P& RAE  might &ore ¥ @ oy £ FEEE &2 #%“/TT ; could %
ﬂéﬁ%ﬁﬂﬁﬁi’ﬁﬁiﬁiﬁ’wﬁlwwﬁﬂ°

ex. The technique reported in this Letter may be used to enhance various OFI

collisional-excitation x-ray lasers to reach the output level for practical
applications.

T\tm

ex. The integration of gas-jet-based high-harmonic seed and gas-jet-based

optically preformed plasma waveguide amplifier should provide a practical soft
x-ray tool for scientific research.
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s 18 a ) . N N R j’_'—\" ’ >z
" A E2ELHe AT 2 — e

ex.

ex.

ex.

ex.

Tmay/might/could + have + %3 & %' % 8L T HF 7 o fdendi
# 5 Tmight/could + have + 4 2%y » * A4 73 7 Ui~ i
PR REE o
The authors could have neglected these factors in the experiments. #iF 3 ¥
¥ e e g

It would be more convincing if the authors could have done these null tests.
o BT R R EARAE o

2 R Es el o 4 W O AR B 3 (modal phrase) k £ iEE i o
)4 is probably, is likely to, it is possible that -

The decoherence is probably due to the coupling with nearby 3C nuclei.

It is possible that the generated x-ray pulse can be further compressed by
using a thin metal foil.
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s 18 a ) . N N R j’_'—\" ’ >z
" A E2ELHe AT 2 — e

® i 4 (Ability)

2R Eau o Hegmd pm3iikis 5 ¢ can > could > Would be able
to > should be able to > may/mlght be able to - d ¥yt s 4 iz %‘p #c
KiEH ccan £ - TF L Wi DR - BRFEEL - T T “’LE'J“’H °
could o 4rE L BT UEAD 0 TP WX EIE G PSR
may/might be able to &7 <@ @ Sarig 3 L FEEF & 2 PR g
R ER e A TS o

ex. The tomographic method can add a crucial dimension to the whole array of
existing diagnostics for laser beam, plasma wave, and electron beam.

ex. The technique demonstrated by Downer et al. [11] may be able to resolve this
problem.
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" Ee2rpmhed i

v & (Comparison)

FIwe A R A mE R I R R ke

(experimental groups) ¥+ 41] % (control group) en£ £ - 5 7 22 F F
BEMAZRFRR LR ¥FEERULAFFNAFP RO A SR
B bR s BE B0

® 7 % (positive degree) FItt iz
ARELAMAEZ T ERY B M2 éﬂ?ﬁﬁﬁ,?@&,ﬁway;

FS.+V.+as+ haag@/ali#E+as g o 25w 96 @4 _be 37  &
BdPE 0 Y REA R A )]}?}%Y&ﬁj o B E E_ R

P % - Bas ¥ i SO

ex. The output intensity in this condition can be as strong as that at maximal
pump energy.

ex. Under this condition, the cells multiplies as quickly as that without the reagent.

ex. There are not as/so many cells as that in the beginning.
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® ! @k % (comparative degree) £t i

% A E Pos M\WE“@%'*‘%’?”@&’#*?ﬂérS+V+
L s E IR +than 5 o FaG P be B A B Em s o
R E R A B A T”* W B R ey HF o IS &
HA, R T B 0 B b RN SR VAL S B
A R S Bl o q\u Laum ¢ more & less i%z\ e oo £ B (%
SPF T A REAFFfoplEw 4e much 2 far KAcgF oo o F AL A
iR ot FVRAFEFE A than S o L8 4 B’va‘h;ﬁj (& m
o) 0 4 R g L A o pteb s Tthan + Ly mou T

-

compared to ... 5 B~ o

ex. The condition that the initial laser pulse length must be shorter than the
plasma wavelength seems not to be a strict requirement.

ex. It is shown that the monoenergetic electrons are injected at a position (which is)
later than that of the continuum electrons

ex. The x-ray pulse produced with a linearly polarized pump is much less intense
than that with a circularly polarized pump pulse.

ex. The harmonics generated with the shaped pump pulse grow much faster
than that with the unshaped one.

ex. The microwave pulse damages the capacitor more quickly than the resistor

W

ex. The microwave pulse damages the capacitor more quickly than the RF pulse
does. ‘i 3 0 B A B H ) o
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" Rt AR AR

ex.

ex.

ex.

ex.

ex.

ex.

3 BRI E 2 03 % 3 0 B4 superior, mferlor senior, junior, prior,
posterior » &k fém H_jorenA, g 0 A e EH T 2 agnt ﬁ{.f«k s 7
it £ 4r more & less > _‘? fsm BB ELT 2 ¥ ;‘z%c too i1 3 A to
AN AR en N LR X

Such a condition is much superior to the previous one for cell growth.

You are senior to him.

¥ 3 73 Rsalgr o] Tthe + vt ﬁ;&ﬂjgfﬂ 2@+ L, the + 3t
BBEAEFER T Ly 0 KAER 2 iﬁfwm&é@'ﬁt (correlation)

N\

gh’i -

MA P Aer RE o S G RF 0 T TGy o 5F
J 34 be FPET LR K e

The higher the pump energy is, the stronger is the output.

The higher the temperature, the faster the cells multiply. # iﬂ” gbe # T 4

fd
e

ARERHFATSF AT IO I RGS EY S BB HE o L
BAFgxe 2 Z2P80 548
432 The x-ray pulse produced with a linearly polarized pump is much less

intense than a circularly polarized pump pulse. ¥ = 4= & 4 Xk 5 & o
pumpskss B it o R ERAR g

45 3% : The harmonics generated with the shaped pump pulse grow much
faster than the unshaped one. @ &, % =% > % F - than {4 & & :z= that with
the unshaped one - that & B @ it = m #B fr 73 3 the harmonics
generated > ¥+ % che 34 5 ) one P~k it W ¢ fh pump pulse @ 2t
harmonic -

Lo
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@p;’jgg—gv‘ FE o E — iR

i

® I % & (superlative degree) it iz
“m—ﬁ”*miﬁ PE A ﬁ’?ﬁﬁa’%%éwﬁ%fwﬁ%?%@ﬁ

BB % F #?6”W§TS+W/+HE+§& & (+ &3 5 ¥ Tthe + 8.
£&+éﬁﬁg ° %G hE R A be #95 *éwﬁvzmi’?&$&%§
?;%Kmv,m?&sﬁﬂfowﬁﬁ—mb/%9%%$ﬁﬁ??ﬁﬂ
0 At est R Ao B 5 AR g R T 2 & )R
BEE o B Aw g 4r most & least KA A B & o

ex. The most significant difference is caused by the change of catalyst.

ex. The change of catalyst produces the most significant effect.

ex.

ex.

ex.

ex.

ex.

ex.

ex.

ex.

Bl s ViR s BB B ﬂsb R AEApR AR L o
The change of catalyst produces a stronger effect than the others do.

No other factor produces an effect as strong as the change of catalyst.

P F R B BRI B R B B A UG
good/well, better, best

bad/badly, worse, worst

many/much, more, most

little, less, least

far, farther (:& 1), farthest

far, further (i& - 4 =), furthest
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2 el i (comparison with multiplicatives)

Fr#m2#digi b %’Fif??‘/,?% B % L“ikﬂ‘ mPE g LIS RS
k2 EZHLR >3 uTAFEoF o2 - XA * half- 5 B &% twice ¢ >
H ?Kqﬁ BcF A b times K& 7 o L HE- X 0 B Pa&\gmﬂ e PY R o

n B#GH + A, E R +thany T # % 35% 3 + by a factor of +
ﬁit—? J

ex. The output energy is three times higher than that without using the machining
beam.

ex. The output energy of the 25" harmonic increases three times faster than that
of the 21st harmonic.

| E#Hce +as+ h&A, xR +as;

ex. The output energy is three times as high as that without using the machining
beam.

ex. The output energy of the 25th harmonic increases three times as fast as that
of the 21st harmonic.

_gz?,{ﬂ’""/‘vﬁ”i’r—\?;z{— 23
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m Tgee +the+ L +of+ 250,

ex. The output energy is three times the energy of that without using the
machining beam.

ex. The output energy of the 25th harmonic increases with three times the rate of
increase of the 21st harmonic.

m &+ (by)+ 28k, THHF +byafactorof + 83 5, v &% &
%1 ~ & ad 3 0 bl4o increase, decrease, grow, rise, raise,
reduce

ex. The output energy is increased (by) three times when the machining beam is
used.

ex. The output energy increases by a factor of three when the machining beam is
used.

ex. The energy of the x-ray pulse is reduced by 4 times at this condition. % 3 & %
e11/4 -

m @* T4 2dad @, » 6]4c double, triple, quadruple, quintuple,
sextuple % -

ex. The output energy triples when the machining beam is used.
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B TR AR AR R A oA 2R o
ex. At this condition, the output energy is 3 mJ, an increase of 30% compared to
the previous case.

ex. The 25th harmonic grows with a rate 30% higher than that of the 21st
harmonic.
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|
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x
|

BT R 2
B R A R (TR @ F A hde e > @ Hd dRfTd om ke B Ik i
2= e 2o L By =3 H A Fn o> =2 =3
PR N RR ¥ FH L G Joe e
® ¥ 3% (Gerunds)
B fi et s TVhngy o B G Bl A fe pimanr i 0 OIS At
%~§@?£ﬁ}gm'ﬂoﬁiﬁﬁ%ﬁﬁﬁﬁﬁﬁ’wuﬁﬁu?u%
Ko TAFFEm & % Hfeh @ o« VME P o 28K H L300 PR %7
P (T per) LR EpF R @ AR S mAGRIE T k28T B
AAY D FZB RS q_%i ~ f‘:?_T' Aoerk Ak j}uﬁéﬁv LR IE
Fat RO REARET RS s R F A g ,T&‘,Q I A =
ex. Recently, production of electron beams with a narrow energy spread by using
only a pump pulse in a bare gas jet or a preformed plasma waveguide has
been reported by many groups [5-12]
ex. A 235-mJ 45-fs pump pulse is used for preparation of the lasing ionization
stage through optical-field ionization and heating of the plasma electrons
ex. Two laser pulses, referred to as the ignitor and the heater, are used for
producing a plasma waveguide.
wave in this case

ex. Scattering of electrons by ions is the main damping mechanism of the plasma
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, 2 - Y 2= 2, > > Y - -
B B LRITEERNN @@ ok 50 BT +ema
B L3P A PO 3 LA ) 0§ R A L E ) LA K L
22 A 2 2 4 _\ - < 2
E.ﬁ"@?’f"rﬁ’hﬁ.mﬂ/}\’mjli_k’hﬁo

ex. This proposal should be accepted even without your fighting for it.

B RENR AR S R A Rk kA - AR
#&& L3 % * o3 admit, discuss, quit, avoid, emphasize, mind,
recommend, be used to (¥ I§ **), enjoy, miss, reject, escape, object
to (* %), resist, cannot help (# & %), finish, postpone, risk, consider,
give up, practice, suggest, imagine, prevent, deny, keep, put off (zt
#), consist of, look forward to % - X # Z (s w § to chd3 3% 0 W
®A A ) ‘ufﬁ:#:—r@zﬂjﬁégm A H TEOFE R F o 24 %
W o(A AR AP t0) S - TRES L o F LB be
opposed to, be similar to, be devoted to, be committed to, resort to,
be limited to, dedicate oneself to -

ex. | am used to working on the laser with a goggle on.

ex. | look forward to receiving a letter of acceptance.

ex. We finished remodeling the lab.
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et S Tto + RAjEeey o Ve Lo TS LT E 0§ 0
AFHLFE N AHE S BBPE A PR o prh s TR LA E
PAABE DL G (R RE P ) LR A i
Fled o E ROk CREREAROF AU ERASE A ) o

ex. A tomographic diagnosis method was developed to systematically resolve the
injection and acceleration processes of a monoenergetic electron beam in a
laser-wakefield accelerator. *x 4. %3 {s w 1T 5 12 4F % 37 develop & » fy i
Hpeho

ex. The issue to be clarified is the injection mechanism. €3} % 3% » 2217 5 & *
B2 R o FH AT REF BT Tto+Vingy & Tfor+Vingy > to 3 4

ex. To systematically resolve the injection and acceleration processes of a
monoenergetic electron beam in a laser-wakefield accelerator, a tomographic
diagnosis method was developed. *x e 7 i 5 i3 & 32 develop gl @ fu
WEEE P o

ex. To receive an award is a way to honor your family. = iﬁ T3 0 {8 JF," iFA

e

NV
)

ex. The purpose of this experiment is to demonstrate controlling the positions of
the quantum dots with a laser beam. F 3 335 &3 3% o

" EIELH ¥ v — R

® 7 Z_:¥ (Infinitives)
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. iﬁﬁ?ﬁﬂ;&%"{%%ﬂ%'ﬁ K& gach s B4 o - LR
T RE o H i L3 o ¥ * o3 propose, aim, desire, manage
seek, afford, determlne, offer, strive, agree, fail, pretend, threaten,
care, hesitate, promise, want, consent, hope, refuse, wish, decide,
learn, resolve, yearn % -

ex. This research aims to resolve the controversy on the cause of breaking of an
electron beam propagating in a plasma.

ex. The techniqgue demonstrated in this work promises to revolutionize the way
to produce an hard x-ray pulse.

[ ] ”ﬁ 1}_@7;‘7’ %"%ﬁv’/’m%/ﬂ—' IR i#ﬁ-ﬁ&i}%% aF (1‘)‘;}!‘12) ’ ‘PL*%‘]
*;9%;I(e#@ek%ﬂ’z\wﬂm)w E R S O R B
R 0 * BT % E (TP ene ¥ % 0 advise, consider (3 :),

forbid, require, help, allow, enable, instruct, show, ask, encourage,
lead, teach, cause, expect, order, tell, command, force, persuade,
warn, compel % o fe § @ & 2EpgE > A B R R ¥ P 9 T
decide, fail, hope, threaten -

ex. The magnetic field forbids the electrons to reach the detector.

ex. The magnetic field causes the electrons to deflect away.

ex. 4 3% : These environmental factors threaten the cells to halt their metabolism.

J&:x = These environmental factors threaten to halt the cells' metabolism.
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ex.

ex.

ex.

ex.

ex.

ex.

FRBFEG VR AFAR P L R RA I ma &
ko> d34pF o F* 3 forget, regret, stop, go on, continue,
remember, try % o J# LR E A G4 iF s &

EAE
S %fﬁ R TR AT L AT R kg R
%’Kg\ M E BB R R ,17»3‘77;;3 R R S5 BB LR
30 B R P BB (85 07 T30 P AR B R0

After interacting with the control pulse, the electrons continue circling in the
plasma. ¥ control pulse it * ?i}u;‘i circle » 1¥% = {s 4 7 5 )I‘q\ 1
ég‘lﬂ ‘;’fjfé ,‘L °

After interacting with the control pulse, the electrons continue to circle in the
plasma. ¥ control pulse i%# = /2 5 £ {7 circle » % R EB4EFT P 75 o
:‘I\j"-‘g\ IT';}»_%_—T j\'i aq °

| remember doing this. 2\ e 8 fugie 2 ¥ o

| remember to do this. 4 2e#3% 3 g2 E o

After one week of running the experiment, you should stop analyzing the
results. it — FenF S is > RP R R AT TR o (lEauEik)

After one week of running the experiment, you should stop to analyze the
results. i — FenP ie > B REZET I A3 FTH o
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" A AR AR RRSCES 0
® /4 (Participles)

A e 3 I A 3 (present participles) frig 2 4 3 (past participles) = )

Fookt A be BERER R EFNE R ANNRE N2 s T EL

AF o AWIEAFF I A BRE Y > B - A A B AN LT

FELHWARFSAFELT S V- AR AEEBAE DL SR

st B e BGE LRI ERUFRILEEHE A

which/who/that &7 be #%# - 4 (T2, X3 &F L3 > % AL LT

Lin b e (F (A ) M AR i (7e > @7 B4 AP LA T L
2 o

b (veife st & (i) & ©
ex. a developing country # % ¥ B %, a developed country = B % & R
eX. a dog-bit person 4# jj vz e 4 a dog-biting person rz Jjj g1 4

-

ex. electron-producing laser pulse # # 7 + 1§ 7% fF, electron-produced laser
pulse & F A& 4 g 0%t

eXx. The electrons produced by the laser pulse contaminated the image.

ex. The electrons producing the laser pulse contaminated the image.
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. sl £ 3 °
2 - 2 2 < ’/\’\7 ‘,\
ub.q&:[&é—?’%*“f”ﬁfﬁg"é’“*‘;’mﬁgp A L0 P B
> ) /’</‘/Ll Z, (84
P E A S A AL EHRT T LR B bl TR
WRE s e 3 2 A S oA oh kv Lo
v i - Pl gy (R R F 5 R3
Geft T30 + bey dug ~ 4= BT L300 ZoiHAF LR AR L2
28 // _ . I =0 ) “i N J‘j ] i 2 v F
PE) s d T Lo + B GRI  A ER v

T AE L 1ﬁfr’f§5r”§°

ES
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" E2R L Ay 2 — B

® i %1% Z:® (Relative Pronouns)

who % ¢ > which &% %4 >that PI7 * &5 & o 5 6 hd (7307 12 £ 15

oM AL E P R AR e FARB A A L
¥ ¥ ¥ + ¥ ¥

# o & * 4 (who % = whom) - who/which # & ﬁgg&%%\, T s i}“g‘

x‘:\!-fa«f %ﬁ-%‘l"gﬁ Fﬁé xf*-+é mi,{—n DAY W F B g‘!—,,pi; y %:]_ i Ej’j?;;‘jg :‘g‘_f‘&ﬂg

FE o MM R e B A /UFJ’F,,BE o that— T 8% 4 2% > “F 5@ 8 A i 4 il

Bl o g0 Tfﬁgf"@ 33‘? + bey gvipF > - ﬁﬂ-\mﬁ i ghd o E_ g mBA T

T IS B = I E 2= f?bg iﬁ:\"zg"kvﬁ‘ﬁ*mpr /‘]'}% ¥R E o

ex. Optical-field-ionization (OFI) collisional-excitation x-ray lasers pumped by
femtosecond high-repetition-rate lasers have been shown to be a promising
scheme that meets the requirements of practical applications. *2z_* ; » ¥ i

X

ex. The machining beam works with the same principle and design as that (which
IS) reported in Ref. [18]. #* s that & &% &3 » % the principle and design > 7
MG Lo

ex. This again shows the enhancement effect of the plasma waveguide, which
enables lasing even for the much less effective linearly polarized pump pulses.
AP o f A e

ex. The person whom the teacher admires most is David. < » * X % o

FF
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" U R

u Fﬁé RN ZFITLM GBI oA AFOLFE S A ATl RT3
BTN RS LT e hf R S AT G A KPR &
Which/Whom 7% & * that -

p”
#*

ex. These observations are consistent with the model of bubble regime, in which
monoenergetic electrons are injected by transverse wave breaking only after
the laser pulse has become self-focused and compressed.

ex. This is consistent with the results of the experiment in which a transverse line
focus was used to produce a plasma waveguide with an elliptical cross
section.

ex. The materials that/which this sample is made of include iron and tin.

ex. The materials of which this sample is made include iron and tin -

A that %’%‘“ﬁ dp LR E > AT A TR AL G 3 LREPF 0 Bl

WAL G OB @ﬂ' 73 ~ B ¥ (the first, the second )~ & the

onIy , the same, the Iast, any, every, all, no, little, much % > & 4 *
that > m % * which o

ex. The electron beam is accelerated by the same laser pulse that ionizes the gas.

ex. The first mechanism that can produce an x-ray pulse is bremsstrahlung
radiation.

ex. The most effective mechanism that can produce an x-ray pulse is betatron
oscillation.




ex.

Ty A

MR L@l R 2@ o RER AT BAH T LS e 0 F R IE
TR RE T FER MARA B RBEH DG o FABEFER S
S0 B R H A A R RS A

45 3% ¢ The electrons are accelerated in the plasma wave by the electric field
which is excited by the laser pulse. i i & #3351 KA, 5 393 93 TH A%
plasma wave:& %_electric field -

ex. The intensity of the second harmonic is proportional to the square of that of the

ex.

pump pulse, a result which is consistent with a second-order process.

He BOERE S J R RHT - B op FREF AL LR
CRATE R RSO E AERD T F RIS G At
all, most, many, much, some, part, both, each, neither, none » 2 #«
Z (4r one, two) ~ & & % (the most, the best) & 5 £ 4c + of which -

EARE S

The laser is split into three beams, each of which has an energy tuner.

22, >z
fd T3
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" S R R L

C @r@% LAk E el R s Ak - BES
33 -'ﬂk_rm% fe oo B UGIE 23S o e e @k (hE_what (= the
things that) - # & 3 whatever (= anything that), whoever (= anyone
who), whichever (= any one that), wherever (= any place that),
whenever (=any time that), however (=any way that) - ¢ %+ & »
OLAR] G o

ex. The CCD camera can capture what the plasma emits. % 2

ex. The oscilloscope is triggered by whichever comes first. 3 %

ex. Whatever you do, the results will be the same. #ag| @ *
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® i %k Zzpengak

F SR L o RA NG RERERE 3 R A o L

i Jfag e

_ I N -2 2] B WS- AR DA ) B

ex. This sample is composed of the elements that Permalloy is made of

u %’F&éfﬁ«?é”{f—”ﬁ rF&gf’:@f—»:F + bed 3 + A
Pl TR 28 230 +beds 2 &

A
'I'/‘ /E’i‘ H% o

VR R A

ex. This sample is composed of the elements which are isotopically enriched

ex. This medicine can be used to cure patients who are developing cancers
B OEMGTAEE G THGN L +hedd + 4 453, o B TBG
m L Hbedi ey L g g e

ex. The rationale is based on an assumption which is in need of reexamination

m FHGFo ALy FRE 2N 235 + bedr i + £

TRE 2 1% %2 + bed 3

g TG eE o

electrons to an energy of 1 GeVin 1 cm

E —ables), 3, 0 B
ex. The laser pulse drove a plasma wave which is capable of accelerating
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ex.

ex.

o SR "ﬁ PRE R L3P+ B3Ry 0 BIT L RE M G 3
M B iRie A VAing IR A 55N o IR ER AR L3 e £ be
3~ AL B4 $3 (can, may, would )~ have B2 &3R5 pF > % 5 R
il A ﬁé GREIES 3 ("ﬁ HETLE) -z;w ¢ have _#
;PE%/T%? v :lihfl’&é L+ have #05 g ¥R3 LA
with -

The electrons which oscillate in the ion channel radiate x-ray photons.
-t
The electrons oscillating in the ion channel radiate x-ray photons.

The injected electrons which have energies that exceed 100 keV can be
trapped in the plasma wave.

SN

The injected electrons having energies exceeding 100 keV can be trapped in
the plasma wave.

B

The injected electrons with energies exceeding 100 keV can be trapped in the
plasma wave.
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i# 7% 83" (Relative Adverbs)

ER BaFRFRLENNEHF RT U GRFPREE AT > U LRH
34 o Mm@ 3 when, why, how, where » &~ %% & & &5 5 3 pF R~
BB~ 2 0x s B BRORR R GE e 5@"‘#‘%”‘?”%"5‘@ L T g g k-

i

ex. When the laser pulse propagates to the position where the density
depression is produced, it breaks up into filaments.

ex. When the laser pulse propagates to where the density depression is produced,
it breaks up into filaments.

ex. This null test clarifies the reason why the laser breaks up.

ex. This null test clarifies why the laser breaks up.

ex. The way how the density depression is produced requires further investigation.

ex. How the density depression is produced requires further investigation.
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ex.

ex.

Hp ik 3 BEeBE (2 )3 where 7 2 Tin/at/on which » e pt pFi =
PR B o A AR ERLALT - & o

When the laser pulse propagates to the position at which the density
depression is produced, it breaks up into filaments.

2 & who/which/what ~ § 5 I %3 * ~ when/where/how/why » 3§
Rl o R B MR s - g

This experiment aims at clarifying why ROS is produced when irradiated with
green light.

ex. The meeting is called to address who should be the next chairman.
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el =
(Prepositions)
ok Er R5IEE G LiE
;@,ﬁg%u%ggﬁé
%
v

FNF e L3 s 1,
]
%\ ;P‘}{g/v-r-l* KQ'{;; o 1T 4 é”’#;"i’r A
at/infon B4R L & > Glde

ex. k&

’/‘Q#’i’r'\?/
B AR e N
bl A PR T R AR ks
: S s Rl R R R
4 Q%“",%"“’“'févirni_g it E v iRy A
® at/infon 2F F F /g Az B8 &g Rz}
n oAt AP Bl R Gh e
CFEFP AR BZEP con R AR -
ex %‘f%&\ﬁ&ﬁ&\gpﬁ\%hﬁ at
ex. pro B3 ~ 2 F* in

BLo in A& - Bk
m b oo
at school, at National Taiwan University, at CLEO, at the following address

in Taiwan, in Taichung, in the classroom
L BTR La *oon

%7,@?_&],90

on the surface, on the floor, on the wall, on the river, on the table
ex. AR F LA N ¥ Agk P o s Jple R

in ~ %

LR IREIE
He is at National Taiwan University. f

' itv. & 4
He is in National Taiwan University. i &_2

>t (enrolled in)
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=9 > > AR 2 8 %, >z
" AR AR A A

ex.

ex.

ex.

at & o FEe R i g o AT Adp AT E B in R A A B
B TR EZTRERIR con A R - BAEE S REL o
WmelF P oahiz B * at

at the beginning of this paper, at the outset of this paper, at the end of this
paper, at the top/bottom of page 3

EEBAE CEBRPNTRE -H/Z P OEBRE AL EHT N
in the field of biochemistry, in the area of digital signal processing

in this sentence, in this reference, in this paragraph, in this section, in this
chapter, in this unit, in the Appendix, in Table 2, in Figure 3 /in Fig. 3, in Chap.
4, in line 4, page 2

in this journal, in this paper/article/letter, in this issue, in this book

in this theory, in this study/research/experiment, in this approach, in this
context, in this analysis, in this process

AX BAEF T on

on pages 23-31, on the list, on the cover
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= 9 > > AR 2 8 %, >z
" J AR AR A A

ex.

ex.

B R
on this issue, on this subject, on this problem, on this theme

%] © There is great controversy on the mechanism of this process.

effect on, influence on, research on, publication on, references on,
investigation on, impact on, information on

%] : The laser ponderomotive force has no effect on the formation of the
plasma waveguide.

xR R Bt
aim at, arrive at R ALdpm FZ B Feny BREE SE TR ok BEL ST
at> - Hu W FL R ER B ERHRE SRR TED RS L0 Ak

i

® at/infon/during # ¥ ¥ 5 &/8 2 pER

ex.

ex.

ex.

ex.

at & Fo AP o R A Adp AP B in R A Ao B
£57F§F’*%F‘]P\ con AT P+ (R K ek - X) e during
hEF AR - BRER

at 4 p.m., at (the age of) 20, at times of sadness

at dawn, at noon, at night

at present, at the moment, at the same time, at that time, at any given time
in 2010, in July, in summer, in the past, in the future

on July 20, on Monday, on Christmas, on the first day of spring

during the past two decades, during the summer of 2009, during the spring
break 80
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® at/for/of/on * # & E ¥ 13 /3 4 eyl i /iE 2 Sdic
%

ex.

«)-

FEiHe 2 — 4

2

We

™
e

B T RELT B g BLoof 2 {8FEE

!

at £ /3 A B ;
wom E AR o ford A BE <o) MR A ERIEE DR IR (4P
2T o at FAAEH FEE LT BB GEKELS B H ] A
i) o onfupon # % & kel pFE > T on/upon condition that z &, >

pa

e upon @@ - ,mi;jfu,u%i,ﬂ 2_R e

at (the price of) $300/box, at (the speed of) 100 km/hr, at (the temperature of)
30 degrees

s N

C!ﬂ

Figure 3 shows the x-ray pulse energy as a function of pump pulse energy at a
plasma density of 3x101° cm= and a prepulse-pump separation of 2 ns. /3 ¢ &
fvoac Fla Adp- B SEcE o SBE T #ieh o bldrat plasma densities of
3x10%8 cm3, 1x10% cm3 , and 3x10% cm3 » 455 = i d & > & B A At = B
2 2 HT By o

Figure 3 shows the x-ray pulse energy as a function of pump pulse energy at

3x10%-cm® plasma density and 2-ns prepulse-pump separation. 4+ 52 5 # 5
S RE (EE2EE)  EldgE o A rac
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ex. A linearly polarized laser pulse of 200-mJ energy, 800-nm central wavelength,
and 300-fs duration was used as the control pulse.
&N

A linearly polarized laser pulse with an energy of 200 mJ, a central wavelength
of 800 nm, and a duration of 300 fs was used as the control pulse.

s FLH AT m m;?ﬁ/'\q/,gp\: \‘j\#ﬁﬁ &g(’ 14 "'v‘\ﬂib’lj}glﬂgg‘g v bl

A linearly polarized, 200-mJ-energy, 800-nm-wavelength, 300-fs-duration
laser pulse was used as the control pulse.

/j_féz rﬁifﬁ_*‘ﬁ fi.ﬂ 4 Tgilﬂ"‘ﬁ l“'+;]7” &ﬁ,{g lpk}gé\. ,; —’JB:“E ’ .L_}\“Q -4( -
e A EpA 6 B LT T rIEg o §ROF gz RAEIR o

¢ Ff#ehe + 0 300-mJ pulses (7 B 300 mJi £ %% fBF) - 300 mJ pulses
(300 ® mJ ix £ "% ) > a 300 mJ pulse (# € :#%f2 > F]5 7 afr¥ #7) £3%)
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ex. for 300 dollars, for 5 minutes

This behavior lasts for 10 hours.

ex. for three plasma densities, for various substrate temperatures, for a pump
energy of 200 mJ

Figure 3 shows the x-ray pulse energy as a function of pump pulse energy at
3x10%°-cm3 plasma density and 2-ns prepulse-pump separation for various
control-pulse energies.

ex. at this level, at each level, at most levels, at the theoretical level, at the
microlevel, at the 10° level

at this stage, at some stages, at a later stage, at any one stage, at early stages
at least, at best, at most, at this point, at the same pace

ex. The cells changed their morphology upon irradiation by the laser pulse.
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before £ after * 4 &% (X @4 4) FRFE2Z w2 2 (& - in front

of £ behind * 24 &3 (F#w2) zFZ2 w2 218> L&
o fteh> » k5 o before & after ¥ ¥ 4z & e £&
%%#famﬁviﬂ’ S B L s R LTI O

%;Fﬁgf,/éf"r:&ﬂﬂ—\il mo

ex. After combined by a thin-film polarizer, these two pulses with 4-cm diameter in
clear aperture propagate collinearly and are then focused by an axicon of 30°
base angle to a line focus of >2-cm Iength in FWHM. F]3% & 2k 7i8a2 5 K
E- R Menafter RATTZ R AT TR YT o

ex. The interferogram taken at 10 ps after the pump pulse has passed through the
gas jet is shown in Fig. 1(a).

ex. After an adequate delay the plasma electron density in the encircling outer
region becomes larger than the on-axis density and thereby a plasma
waveguide capable of guiding a laser pulse is produced.

ex. A 25 um aluminum foil was placed in front of the LANEX-1 screen to block the
laser beam and low energy (<100 keV) electrons.

ex. The 235-mJ pump pulse is circularly polarized with a focal position of 500 um
behind the entrance of the gas jet and a delay of 2.5 ns after the heater.

=9 > > AR 2 8 %, >z
" AR AR A A
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= 9 > > AR 2 8 %, >z
" AR AR A A

from #* 22K F(FEFA)FR ~ Z RSN S HEFR 454 to *
ek PR PR :rfm%“igt Lk o R R %’fromn—\’ﬁ:} e
b epEdr et o Vo AL @ +Lrwé~r‘;‘,, Qz\éw‘;ﬁmm
;«“':—, ) _@ 5' *5\3 &,lj‘:,‘-:j_g &,‘J=ﬂu?% jiZ\'Sé o frOm tO ¥ J‘/‘ %/}{Q’ﬂgfﬁ T_E'_‘.
W DRB BN AR ERESTRBE o AR R B R e
ex. The beam profile of accelerated electrons at the position of 34 cm
downstream from the gas jet was measured with a LANEX (Kodak)
scintillating screen (referred to as the LANEX-1 screen) imaged with a charge—

coupled device (CCD) camera [17]. #* ri® * downstream % I F - F 7 F 7
B (FMM) P Agasjet s a o

ex. The train station is located at 300 m southward from here.

ex. It was found that all the monoenergetic electrons are injected at the same
location in the plasma column and accelerated from 5 to 55 MeV in energy in

200 um distance.

ex. The sample temperature is changed from 300 degrees to 500 degrees.

ex. The sample temperatures range from 300 degrees to 500 degrees.
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ex.

ex.

ex.

LR BT R 2 S A P ILEALTT S
i &3 by, with, by way of, through via & 4 k3 - by
W o B F g (7 ('ﬂ‘vv) > with A% &dg ».’*'%ew&%ﬁ
Pk v NS (RES) o 4 i e TE R AR B miﬁ” * by £ iE
L“ﬁﬁibﬂ& FEehd L4841 by way of, through, via -

S ol
/

A
g

%:&2 q
ot 2

. The 230-mJ, 45-fs pump pulse was focused onto a gas jet by using an f/8 off-

axis parabolic mirror to a spot of 8 um diameter in full width at half maximum
(FWHM) 1__ M~ AR F] S ﬁ'/ﬁﬁﬁé;‘ﬁ;k__._lﬁ,%ﬁ ﬁ:?jﬁtﬁ%\},wf&dﬁ&:‘\;
lﬁ?%mfrvxt—% by us g;fr}tgjw)‘ (7 * s frlg)o es Fhwa e i
g A R AT byusing 2 E & * , using kB~ with o g F H
7 @‘52’1’1}@;%5 °

The number of accelerated electrons was calibrated with an integrating current
transformer (ICT) in front of the LANEX-1 screen.

The knife edge of variable position was used to adjust the region irradiated by
the machining beam. In the region not being blocked by the knife, gas
illuminated by the machining beam was ionized and heated. # T’F—‘F,V T E - 2
F Ao VUEEEP > ALY B f%ﬁ #_ the machining beam % the
knife » v i 5 & £ & f’rdﬂz » A B R T’F-ﬁ (7 12 % 0z) o

The plasma waveguide is produced by using the axicon-ignitor-heater scheme
[17], in which a short intense ignitor pulse provides seed electrons via
multiphoton ionization and a subsequent long high-energy heater pulse heats
up the plasma through inverse bremsstrahlung heating and further ionizes the
gas through collisional ionization. pt e 3 #5935 i K i LA > 7T 0L F F
* 3] by *dp fi-de f%iﬁ o * via, through % 7 it i& 3 0 e I8 4 ) o
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- AP . ~2 DR %, -
" JE E2 R wme AT o= 4k

® infon A T #H AT RIR T F WO R R ERELER o

ex. in other words / stated in another way (3% % 2.)

ex.

in contrast (¥ P& k3, in general (- 4& k)
in short, in brief, in a nutshell, in a word, in simpler terms (#§ @ 3 2
in particular (£ H ~ 3 %] Xk 3%), in most cases (+ %4 ;=T ), in fact (£ § )

in addition (#* ¢}), in consequence (#]#t), in conclusion (.4 k3R), in all (&7

P~

on average (< #2# ), on the whole (5427 <), on the assumption (& 3%

)

on the contrary (48 ¥ ¥ ), on a regular basis (M # &= %), on many
dimension (i % m » })

on the one hand (- * & %*3%), on the otherhand (2% - = &)
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[ S r'fc%éa#ﬁvga
* Tfor + V-ingy ot > AR
SA R ERSNLIL L AR R AT R Tto + R
@& Ffor + V-ing z’v’ﬂ?ﬁlé?%‘?%’%x" PR ek GRE %3

LVE {T%’#wzlv,fn\uzig‘gf%

into kP~ pFE 3wy r@”g L,&E g E R LA S

t

; .—\\

7
~

ex. There are many approaches to finding the optimal condition. # # it * % ¢73;
= j_],

FEEE

ex. A pump-probe technique to resolving the femtosecond-scale dynamics of this
process is employed. % # it * & 07, 53 5 3E

a3

ex. A tomographic diagnosis method to systematically resolving the injection and

acceleration processes of a monoenergetic electron beam in a laser-wakefield
accelerator was developed.

ex. We used a pump-probe technique to resolve the femtosecond-scale dynamics
of this process. # 3P 3 P F @ * > WA EFREF P eho

ex. The laser pulse can evolve to/into a state where its ponderomotive force
causes electron cavitation.

ex. As the radially expelled electrons flow along the cavity boundary and collide at
the bubble base, transverse breaking occurs and a dense bunch of electrons
are injected to/into the plasma wave.
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" SRRk AR R

® made of/from/out of/into, produced from/out of ¥ * # % %]
AR e R i A Ry HREREE Y ofe e 24
HAMEE 5 * from o B Lk from * &4 X ek o of
2E3 e outof v of FF LW BEFLHEET T out
of -into * & T R# into & &5 > ¥+ & FHRMGE T

ex. The sample is a foil made of iron and cobalt.

ex. We made the sample out of iron and cobalt.

ex. Water can be made/produced from hydrogen and oxygen.

ex. This novel material can be made into various tools for industrial application.

ex. The clustered gas jet used for this experiment is produced from a slit nozzle.
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® except ¥ 4 T4 ALk ey k3 > 5 ¥ 11 % but & apart from - besides
q_ % f“ff”u*ﬁa”«g’ﬁ B g e kg e BHAERD -

—

ex. All particles except electrons are positively charged in the plasma plume.

ex. Besides the electrons, the ions are accelerated by the laser pulse.

® despite / in spite of £ & TH 5 e k@ 2 Tigg...o 0
7 Tdespite + ?gm g1 Tdespite the fact that + &+ & 5 & ﬁ;é_
although - # » 21 & despite 4/ 3 > 6o - TA I &3
TP o f8EF 0 F Leangsis g~ Fdespite + + &
OfJ °

R A o
' o)}f;é':ﬁf—z
although
» T despite

"14 ul
ﬁﬁ

\4—\
\‘&‘r oy

b

2

v

ex. Despite/in spite of the large noise, the signal-to-noise ratio is sufficiently high
by way of signal gating.
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ex.

ex.

ex.

ex.

ex.

Two laser beams from this system were used. One served as the pump pulse
for driving a plasma wave, and the other, set to be 7.5 ns earlier than the pump
pulse, was used as the machining beam for the tomographic method. T i %

The machining beam works with the same principle and design as that
reported in Ref. [18]. T4rf

After 7.5 ns the region ionized by the machining beam was evacuated as a
result of hydrodynamic expansion of plasma. T i3 5 o 5= % % #3% o

By scanning the knife-edge position, the number and spectrum of accelerated

electrons as functions of pump-pulse propagation distance were measured.
Figs 5 oA, F* H2F o

As (that is) shown in Fig. 3, the central energy of the monoenergetic electron
beam increases roughly linearly from 5 MeV at the position of 950 um to 55
MeV at the position of 1150 um, corresponding to an acceleration gradient of
2:5 GeV/cm.
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i £37 (Conjuctions)

R RBEAFNEF  BF NS B BT B -
i H & (simple sentences) g RS R HE R R
EAEE A E "‘ﬁf‘rﬂéiﬁwﬁfﬁ o Ij‘*u? R
(compound sentences) ~ # ¢’ (complex sentences) ~ fr4f & ¢’ (complex-
compound sentences) > @ S A H AT TV R FH miﬁﬁ-a‘& B &
2E L AF L 2 ROERET{ oy o R A H R o iUp
AR L“ B R R R 4 R R R o

" EEiheHr i
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¥ % i $53 (Coordinate Conjuctions)
b

P EAM e B T R SET R E AT PR AR RS
Bo FR @RS BHEST AERGA Y DL S o BT ARF P n

7 ¥ - # 43 and, or, but, so, for, nor > 1 2 % i % (phrasal
conjunctlons) fe4p B 3 #3# (correlative conjuctions) not only ... but also,
as well as, either ... or, neither ... nor, both ... and - # L 3| ¥ % 3 & 5
jé%xmi#ﬂ% AR E g SR 0 Bde- é"‘«k? ERREE: S RIS N
: @3}"5‘\2;@#&5 'JB::L‘ > v Fﬁ)ﬁ%vx4‘3%—f‘fz¥£’ 7k b‘f:‘f‘@;}'&?“ K@#%“{' TE;
AHXE - 93 >y A BHE AT m{:i%;iﬂ” ™ And, Or, But #
B ’?Kﬁér /E/@FM@&&M e R o
m notonly .. butalso (# & ...~ &)
WiEF o 7 used TNot only + %5 » @ but also ¥ 12 % but ,?u
4 o
ex. A good proposal should be feasible not onIy gualitatively but also
quantitatively. i ¥ & O]9 o B F L3 ~ A5 > BPRE A e gha F

ex. The laser pulse not only drives a plasma wave, but also injects electrons into
it BREFEN TR+, c BRFPFL G ELEL P

ex. Not only the sensitivity is insufficient, but also the signal-to-noise ratio is low.
HEHIFDF o T PR G REASF o

ex. Not only the electrons but also the nucleus is absorptive at this wavelength.
* R GPpF o notonly .. but also 53 A IS K o AT G cbe iR e A
ﬂj{d % - B ER-COPE S

ex. Not only was the sample contaminated but the temperature was not kept

-

constant. = & + ¢ | 7 > {& m chalso g v o
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ex.

ex.

ex.

ex.

ex.

ex.

ex.

aswellas (4r)— = "Lz L3/ &30 0 35

The imaging system measured the beam profile of the laser pulse as well as
the pulse enerqy.

An electron as well as other charged particles radiates when deflected by a
magnetic field. * A3 5 > as well as 5 3 m{w IR L PRSI o) S g
EZ’;&T] 'r:[—\d f}:" II}IFF/L{O

either ... or (# &_... )I*‘«x—\’r"’ﬁ 2_-)

These spectral peaks are Raman satellites from molecules, either rotational or
vibrational. i# 75 % @

Either the excited nucleus decays directly, or it undergoes internal conversion.
@RI IR EPRE 0 B Acingh o

Either the model or the experimental results are wrong. * &gt :#pF >
gither ... or {4 & ehd P H 4F 8, Fd B 1700 AT o

neither ...nor (# &_... » % §_> T —*ﬁ w2t

2

/2 % neither...nor ¢ &% % % > % ¥ £ 4c not, never, rarely & & 7_
Neither the excited nucleus decays directly, nor it undergoes internal
conversion. i FF I N B EIPF 0 R 4eip gk oo
Neither the pump pulse nor the probe pulses are the sources of background
noise. * fil i 3PPF o neither ... nor (& & ads el 45 B B d BT
P E o
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mb@%ﬁyﬁ“1@%4@’4%{%cé%&%l?ﬁlﬁ
o R BRI RS ek E R A
SEEL ER

& 513, % 3+ & (Adjective Clause)

SIEA R 3 ol P2 & 5B TR

"U
~
<
=
(g
1\
«Ftt
%S
N
o

L PR G LW - BN 0 T TR AT A A R
L@ e ¥ K3NE 23 a3 ¢ & that, if, whether &
~£ ’ 2

"R B3 4 i 23 <0 what, who, which, where, how %

ex. This seems to indicate that the 33.5-nm lasing line comes from a transition

from the same upper level to another satellite lower level close to that of the

primary lower level. that 51 @ L3093 &1 o

ex. It was found that all the monoenergetic electrons are injected at the same
location in the plasma column and accelerated from 5 to 55 MeV energy in 200
um distance. that (& 51 E e+ o x EpF - ¥ % B33 it AP Ao e
4] e

95



" RS v - AR

ex.

ex.

ex.

ex.

ex.

whether/if (£_%)

B #liw™ whether ¥ 2 4e if 3 3 > & whether ¥ i 4v or 1 *

A if 275 ¥k A kS s A I o~ M E R 3 4e advise,

m
consider, discuss ¥ F ¢ ® + F s * whether > 7 s * |f AR A
lb[‘ﬁb’-rﬁ 9|fJ¢ I‘E—‘—;pz\» f’:}jfilﬂ Ul%jj’_ﬁ; y WAT T’l‘l\_"-‘;tlj Lijc

$ RIS G
It is not clear whether/if this is due to internal conversion. whether £ if ¥ 3
¥ oo

We are skeptical about whether this is due to the same mechanism or not.
7 # whether # s 3 & if o

We will discuss whether this paper should be reconsidered. * #» ¥ whether %
i &= if 0 F] 5 #3 E_discuss

L
il

what (= the thing that)

This is what | called a lousy paper.

What is more important is to keep the sample at low temperature.
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& 5 B+ & (Adverbial Clause)
ST I e I Y R e N L SR ol
PRt R Ry A s 2 E TR, s TR, ~ T, ~ Tk
ﬁﬂﬁﬁﬁ°&%"uk%éﬁww“%w;4 OpE S L BEEF Sk AL RS
Pz Be R ARER P RIKF O REIRFIZBF S EW
T oAr N A SriE Bl oo vt Aot £ Jg?—? Fa FEREILR ST P
4ﬁbi~mﬁwﬁﬂ)’7ﬁﬁ%%“?iﬁ%ﬂ~$WH%ﬁ@§?ﬁ%‘

m AE TRk e b i3
when: T4 .. eopfig, >R BRET RS R BHERFLEEL -

as: T% iRy A AR BRERES R BRI EE L
WA SR A PER oA N HOEF RiES o

while: T4 ... iz 5 > 45 & +&ﬁﬁﬁgﬁﬁ%4°

since: TR ... iR, o Ap A B ES R BRRE 2 2 8
2 ‘flr"% i °

wm:fﬁﬂ._ﬁ$@Joﬁﬂ%%%ﬁﬁﬁﬁ%%%%iiﬁﬁ
*RE D

before: f&“@iﬁg’%&%%%@ﬁﬁﬁ%%ﬁ%iiﬁ%
4 - 4>t since fv until » before - after = £ % & pF ¥ 4p 4
rﬁé %023 4 E'J#B?’%'JW'J% B 4o 8N ik 2. ?T °

after: r&“%i@g’ﬁ CTRERENRE BERE A ST

once: T -
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"
ex.

ex.
ex.

ex.

ex.
ex.
ex.

ex.

At low density an elliptic waveguide was produced when the machining beam
of 100% duty ratio was turned on.

The electrons radiate while they are accelerated.

The electrons are deflected as they get to the magnet.

An OFI collisional-excitation x-ray laser for the 46.9-nm Ar8* lasing has not
been realized since it was proposed in 1994 [9].

The electron beam propagates in vacuum through all the four electromagnets
until it reaches the LANEX-2 screen which also plays the role of vacuum
window.

It is found that the electron energy saturates long before the electron bunch
reaches the end of the plasma column. “r &3 long 2 4v 5 F § ° % 7 782
(kA 'ﬁi&%;\i v 4 T OF 4 i3 45 after o

This observation seems to indicate that after the electrons are accelerated
continuously in a distance of 200 um, the plasma wave is terminated or
becomes incoherent, instead of becoming out of phase with the electrons.

Once the injection occurs, the beam loading leads to inhibition of further
injection.

Ji?pvwﬁc ¥ o — B EH
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i TRT), hi s

AR R R TSR r > ¥ P 2T TS L g
SR A g4 FpER* Tbhecause ..., SO ...g G R o 7R F 45 2%
o FIS7RERAR A LG A RS o0 o b oA AT UG 4R

#2 53 because ¥ 4% -3 > it & sz = because of -

because: T7F % ...» #7170 ...

so: Tw 4 ..o #9110 g

so/such that: T 4ept 12 3230

since: TH: (T2R) ... % ..y » % mdh% (Fw K
WEEF) o

as: TF5 (%) ... > %7y P RABALRTF] e R BT

seeing that: T+ *‘“—Jg IO A TR Ly o g R B

42 éﬁ, 3 e
now that: TIL & % ? fI}u,ﬂ ECEVE S A e A I &
o

ex. Note that such a measurement cannot be accomplished by using a set of gas-
jet nozzles of various lengths, because the atom density and the jet profile all
change with nozzles.

ex. The dependence is quadratic, so this process must be a coherent one.
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ex. With a plasma waveguide the restriction on the on-axis ion density set by
lonization-induced refraction is removed so that one can obtain a higher gain
coefficient.

ex. In particular, enhancement of the krypton 32.8-nm laser by any type of
waveguide has not been achieved before, since the waveguide effect of these
two guiding methods was not large enough to overcome the small gain
coefficient. 4p 23+ because > since * o m © FHBIPR o

ex. The laser pulse disperses as it propagates in the crystal, as it has a finite
spectral bandwidth. # & & H T L2 EFEF o TE , > 56 9 as 4.4 Rk Fleh
r rﬂ Y, °
B e |
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JEEAE TP ST

¢ 3% although, though, even though, even |f while, whereas % » ¥
# I——PWQ*W;}F] L"”'L*H"}FTI7L"'777P S IR N L N E_‘T £ ‘/} z;g‘Z\wi /E*.,
KB a3 B A 12 L sed A 8 e
%1\2 Y, E,é"ri‘l:‘l TE* o — ’B—Zl - F%;/z-mﬁ’gmm]’}”* bR SR 2
=1 g,m}f” i e s Hdeié ¥ Talthough ..., but...;

although/though: Teesk .. > e §_ .5 » % A ptfme S5 4 o

eventhough: T@&# ..o w & .5 > % Gt fime g4 > 350
although 3 -

evenif: T > ed .5 » % bRy A84 > A8 o

while: Feezx .o Xa .y > % AOKEA ER/E LT o b5
2 3@ whilefapt £ % A 2 B iR 5 (%% o

whereas: Fizzk ..o & .y o *F ANEES T4/E LR A
i * while 5EF 38 0 2 L 5 e

ex. Although the resolution of energy spread was limited by the spot size of the
electron beam on the LANEX-2 screen, it can be seen that the monoenergetic

electron beam has already a finite energy spread right after its injection and
stays so during the acceleration.

ex. The output exceeds 1x10° photon/pulse, even though the laser parameters
are not optimized yet. ¥ 4r &3 yet ke £F F
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ex. These bacteria can survive well, even if the oxygen level is low. 3k 4 a3

ex. In the early stage of the interaction the laser beat pattern drives an electron
grating, while the ions are uniformly distributed. % % = —‘g ¥t

ex. After a delay of a few nanoseconds, the on-axis plasma electron density is
greatly reduced, whereas the plasma electron density at the encircling outer
region builds up as a result of collisional ionization by the outgoing electrons

and ions. &S F $1-
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ex.

ex.

ex.

ex.

2 Tip ey e s
¢ 3, unless, as long as, provided (that) / providing (that),
supposing (that), on condition (that) % -

if: Tacdk o3k - » % Tif .., then ...; #5% > ° E 4k AR
Berilif » 2 érajxg;,izo»*%,&ﬁ:% L E_©

unless: Trezt > 2R .5 > A B3 AT E 0 4 e A+
@%i%%%ﬁﬁ&j@io

provided (that) : Wr% D FRT L g 0 ARG erang 4 B R

E\' ~ l—’ﬂf'—:— = ﬁ&%ﬁﬁ?ﬁ/w °

providing (that): T4r% ... > ijf‘u? oy 0 ARG g 4 R
=N 'ml':;-l-—}a BN DU
on condltlon (that): Hr% . v R ATt F AR B iE
;}'&‘ W 4 B S F‘\ii °

In this condition, the reflectivity is greatly enhanced if the frequency difference
Is equal to the frequency of the ion-acoustic mode of the plasma.

However, this explanation cannot be verified unless the gain coefficient is
actually measured.

The electrons can be trapped in the plasma wave, provided that they are
injected at a right phase with a sufficiently high velocity.

The electrons can be trapped in the plasma wave, providing that another
laser pulse is used to pre-accelerate the electrons.

Ji?pvwﬁc ¥ o — B EH
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¥d

B 475 el o enf

¢ﬁvﬁmv,éwa@~mﬁ“@4ﬁ%ﬁ?a’$r@&éwﬁ
Al B3 iR FERAREHR LT F TR AR
T'ﬂ VI E Rt @é— P AT e ?‘;?‘fr’ be #: > @ a1\
o T ase + Ml s S adnr Tafas
-a+ﬁékwgofdﬁr@@ﬁﬁﬁagm%&%iz4?uT
VARG - - R Jp R AR R R
ﬁﬁﬁﬁ?iﬁ%ﬁ?\f@?ﬁ@ﬁﬁm%iﬁi?ﬁﬁ’@mﬁi
B A AE ROV IR T G LR AFPA R
ERIEREETLL
TR bl RS S
ex. The electrons radiate while they are accelerated. = ¢ A §8 % ¥ 74 2
ex. The electrons start to lose energy when they enter the deceleration region.
O
The electrons start to lose energy when entering the deceleration region.
H =
- L
Enterlng the deceleration region, the electrons start to lose energy. e }* fF ¢ &
é@:’\; b‘:q—(-]?ig"—;’]z i‘%%l;ﬁ*%? IE»O re ‘(]?437\1—\#};]’31’04; ;tﬁilj

“N&oé@%@%ﬁﬁ@aém&w’j?ﬁyﬁwo
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ex.

% TR A R B BRI ff
Those electrons cannot be trapped, because they are out of phase with the
plasma wave.

O

Those electrons cannot be trapped, because out of phase with the plasma
wave.

43

Out of phase with the plasma wave, those electrons cannot be trapped. e }t pF

> B4 .;,ércg.i

PERIE e EFA T F CRFELAKZL - Teggd, Ldpve o 5a

HRL R SR B AR RAENALL AT LG o
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ex.

ex.

TR g DR EF B o nff 1

Although the electrons are at the right phase, they cannot be trapped as a
result of insufficient initial velocity.

gt

Although at the right phase, the electrons cannot be trapped as a result of
insufficient initial velocity.

e Ao i

At at the right phase, the electrons cannot be trapped as a result of insufficient
initial velocity. %] % i%ﬁ»i&;%ii 21 RAF e Taesk, oy & 33 A
LRI IA-F o A AR LA Eao

LT e S h R EPRIE T o

The electrons can be trapped in the plasma wave, if they are injected at a right
phase with a sufficiently high velocity.

O

The electrons can be trapped in the plasma wave, if injected at a right phase
with a sufficiently high velocity.

(A I IR

Injected at a right phase with a sufficiently high velocity, the electrons can be

trapped in the plasma wave. F] 5 etz i@ %> 2 K84 0% > @ 72 4R
B Gk R o

BT hY R Y — g
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ex.

ex.

ex.

ERE R LR BRSO e

The electron energy saturates long before the electron bunch reaches the end
of the plasma column.

7 oae it

The electron energy saturates long before reaching the end of the plasma
column. T A kB2 KBS o eha 32 Eelectron energy 0 it energy &1 4

-

v A E - BB v §HET plasma columnik o £TF

\

m‘a

Eem g R R RP DL 8 Ll - L

EAPERGR R EF o it a ko k244 L5 generally

speaking (- #k k), strictly speaklng (Bt k3), broadly speaking

(B & k), frankly speaking (+\Z v 3R), roughly speaking (* 3% k3iR),

metaphorlcally speaking (+* w4 )L ) hypothetically speaklng (n}z‘xp{ N
#) & ~ 2 %2 considering ... ~ judging from ... (J¥_... ] %7) -

Considering the limited purity of this sample, a decoherence time of 1 ms is
amazing.

B~ 5

When one considers the limited purity of this sample, a decoherence time of 1
ms is amazing.

Roughly speaking, the x-ray pulse energy scales linearly with the pump pulse
energy.

A 5

If one roughly speaks, the x-ray pulse energy scales linearly with the pump
pulse energy.

Ji?pvwﬁc Fr v — B

2
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® :# i 7|3 (Conjunctive Adverbs)

i 4% B ’H&’ﬁ’r BAR o B2 aet _ﬁiﬁ@@;’% oo T o JE L
RIS 7 F 5 @#&ﬁ B+ o e @#& P R de K

B3 v

ex.

ex.

RIS S N E - e rﬁ@#}r%’] PRI kA B
f{i’@%ﬂﬁiﬂﬂﬁﬁﬁéifﬁk;mp 7

F TH %R/ 2y g 5@

)4 @ therefore, hence, thus, as a result, as a consequence, in

consequence, consequently, accordingly, for this reason > 3% i®

r':ﬂ”* 9&?‘:[‘:}_5 Pl ATy e S Hllm“"|‘1+i]§_ é»m‘*% #B
EHB TS0 the P B IR o

Independent experiments at such low densities showed no trapping of
electrons nor significant plasma wave for the same pump energy; hence, the
characteristics of the accelerated electron beam will not change in the
evacuated region to interfere with the tomographic measurement.

For this gas jet nozzle the cluster sizes are small, and thus the clusters are
easily disintegrated in advance by the ignitor and heater pulses or by the
prepulse of the pump pulse [4]. Therefore, the cluster effect of the gas jet does
not affect the lasing process.
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ex. Radiative decay of the upper level to the 2p® 1S, ground state is not forbidden;
however, it is counteracted by radiation trapping as a result of high ion density.

ex. The target normal sheath produces a strong electric field that can accelerate
lons. However, the effective acceleration time is limited to roughly the duration
of the pump pulse. Nonetheless, the ions can still obtain significant energies

-

sufficient for practical applications. * & 2> f & > & & &t o
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w4 ¢ furthermore, moreover, in addition, additionally, besides -
priE P s gply o A kA EEG G o HE T
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In this paper, we report the detailed results of various OFI collisional-excitation
x-ray lasers in an optically preformed plasma waveguide. The dependencies of
Xed* at 41.8 nm, Kr®* at 32.8 nm, and Ar®* at 46.9 nm lasing intensity on
various parameters are compared. Moreover, we report the observation of two
extra lasing lines at 45.1 nm and 46.5 nm for Ne-like argon laser, which can be
ascribed to the so-called self-photopumping mechanism proposed by Nilson et
al. Furthermore, simultaneous multispecies x-ray lasing in a Kr-Ar mixed-gas
plasma waveguide is demonstrated. ¥ * in addition, furthermore, moreover *
BEAAMOB TS (Flhmy DI E25%5) fpg* (1), (2), 3) 7 &

jif';g;l] o
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|4t In other words, that is, that is to say, namely, to put it
differently » £t i+ P A B~y o MY - f7 5 kbt &
fARw - R o E-HF N w - PEERET RE L EOE P
Bt o hih ! BRI R
For Xe?* ion, Kr8* ion, and Ar8* ion the ionization intensity thresholds are about
7.9x10% W/cm?, 1.6x10'® W/cm?, and 2.7x10'® W/cm?, respectively. That is,

the required pump intensity in the plasma waveguide increases for changing
from Xe, Kr, to Ar.

% TE by i 2wl
»l4c @ for example, for instance > " TPk, » - BH|F
KREP S - peidd > EAFLFIBR hih~ P PRI R
* o

As shown in Fig.l, for all plasma densities used the harmonics grow
exponentially after some position and saturate after 1-mm distance. For
example, that for 1x10® cm- start exponential growth at the 1.1-mm position
and reach saturation at 2.1-mm position.
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»|4c :in contrast, by contrast, on the contrary, conversely > «‘];’lz i3
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Mangles et al. [8] ascribed the 30% energy fluctuation in their results to the
+5% fluctuation in laser pulse energy, +12% fluctuation in pulse duration, and
+11% fluctuation in focal spot size. In contrast, the fluctuation in the laser
parameters of the laser system used for this experiment is 1.3% in laser pulse
energy, 2.4% in pulse duration, and 2.4% in focal spot size [36]. Therefore, it
Is reasonable that the energy fluctuation of the monoenergetic electron beam
in our experiment is smaller.

2 T dF 5 g gl

/.

Z

b4 in fact, indeed, as a matter of fact - 4t i® P+ 4 > 44
TEF O NBREOIEREF AL e R BT R
St o

Such an effect should not change the result significantly. In fact, we did not
observe any obvious difference even at the highest pump energy.
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ex.

Hi#Hm= giey * cdud #i%&f ;{ﬂjﬁ #4- as mentioned above (4@ G *7
it), in principle (& B+ @ %), to summarize (‘,ig % k), for the most
part (=~ % ma %), theoretlcally (4 + k), similarly (# fu+,.,)
likewise (F= #:# ), instead (5 @), first (7 L), finally (&) * F "ﬁ
.,ﬂ@%]éﬁ%j-\ﬁﬁ?pa@ LT * ’#?Kﬁkam@i&ﬁj’ﬂ"’ll 4R
%?’Uﬁﬁéii%é@ WALEAAED -

The second sample was not grown at a high temperature as that for the first
sample. Instead, it was grown at 100 K.

BRGNS T o N EB AR R DRE T F > SRR L
FEATGE o LR S F BT 2 HER o blde le. (that is), e.g. (for
example) -

Although the average on-axis ionization stage is raised from 2.5 to 8 by the
pump pulse, as inferred from Fig. 1(g), the average ionization stage at the
barrier position is also increased, for instance, from 1 to 1.9, leading to a
larger electron density barrier.

Under these conditions the amplitude of the plasma grating, i.e., the density
modulation depth, is determined by the balance between the laser
ponderomotive force and electron thermal pressure.

Therefore the formation of the plasma grating and thus the probe reflectivity
should be dominated by the ponderomotive force instead of the thermal force
under such conditions. ¢ & instead # %3¢ &4 4 k@ of » £ Ta 2ty en
fés oo

ESETme kT 25— ABP
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. addressee, degree, employee, guarantee, refugee, trainee, carreer, engineer,

pioneer, volunteer

FEke-00-00n ¥ EFE k- By E
bamboo, kangaroo, shampoo, tattoo, afternoon, balloon, cartoon, lagoon,
raccoon

F k& -ese, -ess,-ease o L H £ FF ki - BF Ao
Chinese, Taiwanese, compress, confess, depress, Impress, oppress, suppress,
disease, release

FhG e B A EFF AL E S B8 L RS -
B & e

academic, alcoholic, Atlantic, atmospheric, characteristic, domestic, epidemic,
linguistic, optimistic, organic, mechanic, specific, photoelectric

FEG Cal WFLFF RS FEOT - B & A RS - B
F e

artificial, confidential, essential, initial, substantial, superficial
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abortion, collaboration, communication, confusion, decision, destruction,
exclusion, explosion, identification, impression, information, institution,

negotiation, permission, production, profession, separation, situation, transition,

supervision
i&é-%@wﬁﬁi%%&&%%ﬁﬁ—%gﬁ’ﬁﬁaﬂ&@:%
3 i

aggressive, comprehensive, excessive, exclusive, extensive, impressive,
intensive

F kG -CIOUS tious > EHFEF X At Ham- By a0 o fT%—ELf@J
By - By

delicious, malicious, suspicious, ambitious, infectious, nutritious, repetitious

W

Fhki-caAlF odfEg AN FEmm- B a0 s i]-.%%'—\fiujﬁi%?
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biological, electrical, historical, political, psychological

i&é—W’ﬁﬁiﬁgiﬁ:ﬁﬁﬁﬁ—%ﬁﬁ’xﬁimﬁii
Bs & o

ability, accessibility, complexity, facility, fragility, identity, maturity, originality,
personality, possibility, permeability, permittivity, resistivity, sensitivity, utility,

mobility
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ex. biology, ecology, morphology, oncology, physiology, psychology, terminology,
epidemiology

W FEG -imum i E R A S S - B E s e
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ex. optimum, maximum

B FEL-ism>EFCNe B e A FEFE A - BE & o

eX. mechanism, organism, communism, tourism, gnetls , autism
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ex. spectrometer, spectroscopy, interferometer, interferometry, calorimeter,

calorimetry, polarimeter, polarimetry, microscopy
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ex. telescope, microscope, periscope, endoscope, kaleidoscope

N %éﬁ"&'ﬁ4t$’}’7mﬁ§ it B EF R e FHRET
ﬁ e

FiRipiieniatas

ex. electromag@tic, electromagnetism, eumelanin, pheomelanin, electrooptics,

electroosmosis

-meter (% & B m £ ¥ > pF), -metry, -scopy FF > i ¥ £ 5 ¥ &

" S S ES SR Y

121



" S ®H 3L HAR

m FhkG ograph A ¥ EFF A F ETm s B
@ E - F s -graphy > i ¥ £ 5 et
» PR EEY =B

ex. spectrograph, spectrography, photograph, photography
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ex. millimeter, centimeter, kilometer, micrometer, femtosecond, picosecond,
milliamp
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ex.

ex.

ex.

ex.

ex.

ex.

ex.

ex.

ex.

ex.

ex.

ex.

ex.

ex.

abstract (N. 4 ;g) <> abstract (V. # B~) <-> abstract (A. 3# % )
address (N. # 1) <> address (V. ¥ ~ & &~ F %)
conduct (N. 7 %) €-> conduct (V. i& {7)

conflict (N. #%) <-> conflict (V. i #%)

contract (N. & %) <-> contract (V. 37 & 5)

contrast (N. ¥t+t) € contrast (V. & ...44)

desert (N. 75 %) €-> desert (V. if )

increase (N. # ) €<-> increase (V. #i +v)

decrease (N. j& ) €< decrease (V. ")

digest (N. ~ i) <> digest (V. i 1*)

extract (N. # B~4) <-> extract (V. 4 B~)

impact (N. ##) <-> impact (V. &%)

insult (N. = &) €= insult (V. & &)

object (N. 1~ %8) <-> object (V. & )
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ex. permit (N. 3 ¥ &) <> permit (V. iv3¥)
ex. present (N. ##4+) €-> present (V. T 31 ~ 3 ) € present (A. &3-:)
ex. produce (N. B 2 %) <-> produce (V. & #)
ex. progress (N. i E) <> progress (V. {7 &)
ex. project (N. 3+ %) <> project (V. & & ~ Tg )
ex. record (N. & 4%) €-> record (V. :z4%)
ex. refuse (N. £8&) <> refuse (V. I£%)
ex. reject (N. & &) €< reject (V. {£%)
ex. subject (N. 2. %2 ~ 7= 3 %) €-> subject (V. # % ~ % ... %)
ex.survey (N. 32 &) <> survey (V. # %)
ex. suspect (N. 442 j°) <> suspect (V. 1#5#)
ex. torment (N. 37 &) <-> torment (V. 47 )
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ex. analysis (N. » #7) €-> analyze (V. # 17) €-> analytic (A. & 17 1)

ex. character (N. {£#) €-> characterize (V. # % 4¥1+) €-> characteristic (A. # 7
e, N, 14)

ex. competition (N. %) €<-> compete (V. i< ) €-> competitive (A. £ )
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