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After 1989 Schwinger took a keen
interest in the research of low-energy
nuclear fusion reactions (AKA cold
fusion). He wrote eight theory papers
about it. He resigned from the
American Physical Society after their
refusal to publish his papers. He felt
that cold fusion research was being
suppressed and academic freedom
violated. He wrote: "The pressure for
conformity is enormous. | have
experienced it in editors’ rejection of
submitted papers, based on
venomous criticism of anonymous
referees. The replacement of impartial
reviewing by censorship will be the
death of science."
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SCIENTIFIC PUBLISHING
IN THE EUROPEAN
RESEARCH AREA

Conference, Brussels, 15-16 February 2007

http://ec.europa.eu/research/science-society/document_library/pdf_06/conference-proceeding-022007_en.pdf

Nobel laureate Sir John Sulston,
“ensuring the outputs of research are
freely available to all is the best way
to maximize its utility”.

In principle, as Michael Mabe of

the International Association of Scientific,
Technical and Medical Publishers put it, this
means that a single copy of a scientific paper
might serve the whole planet. So calls for open
access to the literature, free of institutional or
financial constraints, can now readily be met,
at least in technical terms.
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Composite Yb:YAG/Cr*":YAG ceramics
picosecond microchip lasers

Jun Dnnglw, Ken-ichi ['edal, Akira Shirakawa’, Hideki Yagi:._ Takagimi Yﬂnag'tﬂui:.
and Alexander A. Kaminskii’

! Institute for Laser Science, University of Electro-Communications,
1-5-1 Chafugacka, Chofu, Tokyo 182-8583, Japan
‘Keonoshima Chemical Ce., Ltd., 80 Kouda, Takuma, Mitovo-gun, Kagawa 709-1103, Japan
Institute of Crystallography, Russian Academy of Sciences, Leninskii Prospekt 59, Moscow 119333, Russia
*Corresponding author: jundong 99@yahoo.com

Abstract: Efficient laser-diode pumped picosecond self-Q-switched all-
ceramic composite Yb:YAG/Cr*:YAG microchip lasers with 0.72 MW
peak power has been developed. Lasers with nearly diffraction-limited beam
quality (M < 1.09). oscillate at stable single- and multi- longitudinal-modes
due to the combined etalon effects in the Yb:YAG and Cr':YAG parts of
its binary structure.

©2007 Optical Society of America

OCIS codes: (140.3380) Laser materials: (140.3480) Lasers. diode-pumped: (140.3540) Lasers.
Q-switched; 140.5680 (Rare earth and transition metal solid-state lasers)




Maximum average output power of 610 mW was measured when the absorbed pump power
was 3.28 W. comresponding to the optical-to-optical efficiency of 19%. There is no coating
damage occurrence with further increase of the pump power. owing to the decrease of the
mtracavity energy fluence with high transmissic= ,~F ~wirert comlos sead Tha feanccacca

output beam profile is shown in inset (a) of Fig. Z

-

transverse electromagnetic mode (TEMyg). Measu
focus are shown 1n inset (b) of Fig. 2. Near diffrac
M of 1.09 and ps? of 1.07. respectively, was ac

near the output mirror was measured to be 100 pm
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Fig. 2. Average output power as a function of
composite Yb:YAG/Cr* ' YAG self-Q-switched nu
beam profile and transverse beam profile and (b) she

single-longitudinal-mode oscillation could be obtained by increasing the pump beam diameter
incident on the laser ceramic at higher pump power.

-1000 -500 0 500 1000
Time (ps)

Fig. 4. (a) Oscilloscope trace of self-Q-switched all-ceramic composite Ybh-YAG/Cr*™-YAG
microchip laser pulse trains: (b) self-Q-switched laser pulse with 237 ps pulse width (FWHM)
and 172 ] pulse energy, corresponding to peak power of over 0.72 MW.

Figure 4 shows the oscilloscope trace of the pulse trains and the output pulse with 237 ps

pulse width (FWHM) and 172 W pulse energy. The output pulse amplitudes and repetition
rate fluctuation are less than 6% [as shown in Fig. 4(a)]. evidencing a very stable self-Q-

There is thermal lens effect in such compac switching laser operation. Over 0.72 MW laser pulses with the pulse width of 237 ps were
self-Q-switched lasers. The stability of plane-paral obtained at a repetition rate of 3.5 kHz when the absorbed pump power is 3.28 W [as shown
lens effect induced by heat generated inside the gain medium resulting from the absorbed
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Tunable random packings
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Abstract. We present an expenmental protocol that allows cne to fune the
packing fraction n of a random pile of ferromagnetic spheres from a wvalue
close to the lower limit of random loose packing ngre = 0.36 to the upper limit
of random close packing ngcp ™ 0.64. This troad range of packing fraction
values 1s obtamed under normal gravity m air, by adjusting a magnetic cohesion
between the grains during the formation of the pile. Attractive and repulsive
magnetic interactions are found to affect stongly the mternal structure and the
stability of sphere packing. After the formation of the pile, the induced cohesion
is decreased confinuously along a linear decreasing ramp. The comtrolled
collapse of the pile is found to generate various and reproducible values of the
random packing fraction 7.

Contents
1. Introduction 2
1. Experimental set-up 3
3. Packing fraction 4
4. Conclusion 8§
Acknowledgments 8§
References 8
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Figure 1. {a) Sketch of owr expenimental set-up. A high resclution camera
(2048 « 2048 pixels) records the top of the packing placed in a glass tube. The
pile iz back-illuminated by a homogeneous lighting system (b) Dhustration of
the pile creation and measurement protocol. Left: a smaller bottomless tube is
inserted into the main glass cylinder. Then a magnetic B field is applied through
the packing. Afterward, this small tube is filled with spherical particles (in gray).
The small tube 15 removed at constant speed v. Center: the position i of the upper
grains allows the determination of the packing fraction ng. Right: the magnetic
field starts to decrease linearly to zero (reached after T seconds), the packing
collapses partially and the new position h’ of the upper grains gives an estimate
of ng—o.

grains during the pile preparation in order to control the packing fraction n of the pile. For this
purpose, we consider ferromagnetic sphenical beads which are submatted to an external magnetic
field. After the formation of the pile, the magnetic field 15 decreased continuously along a inear
ramp. This method to control experimentally the packing fraction opens new perspectives in the
field of gramular media and in the mathematical study of sphere paclangs.
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An n = 2 rotational instability of a field-reversed con- direction. Generally, the separatrix radius decreases during
figuration (FRC) plasma has been observed experimentally the decay phase. If the guiding center r is also decreased,
and reported in several papers [1-3]. This instability orig- the toroidal velocity vy is further increased.
inates from the centrifugal force which acts on a rotating We can also explain FRC plasma rotation from the

FRC plasma. The origin of toroidal spin-up has not yet viewpoint of particle trajectories. In FRC plasma, a small-
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Abstract

Recently a softw are package for the structure analysis of quasicrystals has been released,
giving a better exvironment for detsrmining quasicrystal structures. Therefore we can analyze
their structures if we know data collection and indexing methods and a theory of strusturs
analysis. For the use of the package, the strusture analysis method and several techri ques used
in the package are shorily reviewed. How 1o tzeat key inform aticn in the input files of the

programs s described in detadl.

Keywords. software, quasierystals, struchare analysis

1. Inwoduction

Quasicrystals are special ordered stustiwes which have
non rystallographic point groups including 5, 3, 10 or 12-
fold wds, which never appear in conventional crystals. Their
diffrection patiems, however, consist of the sggregates of
Bragg reflections asin crystals. Inthe diffraction pattemns, 3,
8, 10 or 12-fald rotation symmetry is found corresponding
to the symmetcy of quasierystals, Most quasierystds Found
so far are binary or temary alloys [1], It has been known
already in 1986, thatis, 2 years after the discovery of the first
quasiorystals, that such a structurs is obtained from a periodic
strushiws in a higherdimensional space by taking a three-
dimensional (30 intersection passing through en arbitrary
point [3]. Therefore, the role of the strusture analysis is
to determine such a higherdimensional periodic structurs
Single (quasi-lerystals with enough size necessitated for the
single orystd difftastion method had not besn obtained for
several yeaws from the discovery but in 1987, the first such
crystals were obtained [3] and after that single crystals
for many quasicrystals have become dbtainable [1]. Their
extensive analyses have however been perfarmed after 1997
(For detailed review before 1997, see [4])

* Inied paper.

1468 A996IE013001+ 14530.00

There are two types in quadearystals. One is called
polygonal (dihedral) quasicrystals, which have one 8, 10 or
12-fold axis and is periodic dong this axis. They are callsd
octagondl, d 1 iod | quasicrystals. These
structure takes an ordered struchare (quasiperiodic struchurs)
in a plane normal to such a periodic axis. Another one called
anicosahedral quasicrystal has no period dong any dizections

Soon after the discovery, they had been considered to
consist of some Kinds of atomic clusters. Direct observations
of quasicrystals by highresclution slectron microssopy
played an important role for this [3]. If we employ this
ides, it is casily conceivatle thal the structure description
becomes sasy by cansidsting the clusters and atams linking
them. Moting this poirt, a higher-dimensional chuster model
has been introcaced [6]. In this model we describe the
clusters distrituting in 3D spacs as a periodic structure
in @ higher- dimensiondl space. & software parkage bused
an this description has been written by the author and
been released recently [7] (Hitp{fquasi nims.go,jpd) . In this
paper, we dssoribe shortly an analysis based on this program
package

The ventents of the paper can be classified into three
categoties. The sections 1-7 are devolsd to a short review
of the structure analysis of quasierystls The following
9 sections describe on the softwars package and several
caloulation techniques smployed in the package. Finally
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igure 2. ODsof the b-Hi ghase in d-A1-Mi-Co guesicrystals. In
1), the ODvis located at (1,1, 1,1, 323,53, while in (b), itz at
12,2255 5z =1;4)

‘& need to use the density and chemical composition of
uasicryetals as addifional important information. The lattice
onstant is not determined uniguely as mentioned above,
ut the poirt density of atoms (the mumber of atoms in a
nit valume) can be determined uriqusly We needto adjust
1¢ size and shape of the area (volume in icosshedral omes)
fihe OD 50 as to gve a comect density and chemical
amposition. In addition, in the cass whete the approxitart
rystals are fommed, we use the informaion from them.
His is because we can frequently obtain the information
£ dusters in quasicrystals. Fizthermore, the density of the
prroximants is dmost the same as that of quasicrystals. We
ssume for simplicity that the cluster stuche is obtained
‘om the structure analysis of the appraximants. In addition,
‘e suppose that the interpenetration of the clusters is not
omred

In a higher-dimensional cluster model, we assume the
rranigement of clusters in quasicrystals. That is, we usally
ssume that the cluster center is located at vertices of some
uasipetiodic pattern In the b-lNi phase, the OD shown in
aure 2 was employed. (In this case, the imversion center is
ssumed, so that there are other bro ODs which are related
1 these two by the inversicn. We ablreviate the description
bout such ODs. In the fdlowing replace ‘the OD 1 ete”
dith “the OD 1 and the other OD related to it by the
wersion ete’)

In this model, we assume that two kinds of clusters are
seated at the vestices of a guasiperiodic patiern known as
18 Penass pattern. This consists of twa thombi jeinsd by
olid lines seen in figure 3. As the two clusters, we consider

those denoted by | and 2 in the sams figurs. After the

determination of the ODs, we tuild a perindic stiachire in the
nD space. Afler that we can caleulate dl the corresponding
atom positions in the 3D space by taking a 3D intersection

Figure 3. Structire mode ]l of the b-Mi phase in d-a1-Fi-Co
quesierystals projected along the 10-fold axis. & bleck circle
represents the transition metel (Hi Cio) and gray; A1 The
‘ioat-shaped region located at the owtermost part infigure 2(a partof
0D 3) and whols area of fizure 2(b) ars assmed o b oocupied by
&1, On the other hand, the ransition metal positions are generated

b the latgs pentagonal region except for the boats in figme 2(a)

of the periodic structure. It is known that the vertices of
the Perrose pattem are generatsd from the two small gray
pentagons labeled by | and 5 in figures 2(a) and (k) [15]
gestrt is the program for caloulating atom pasitions in 30D
space for given OD s The electron densityin 3D space can be
drawn by the program gonem

There exist two kinds of vertices around which there
ate 5 to 7 atoms and 10 atoms (denoted by 1 and 2 in
figwe 3. The former and latter comes from the ODs 1 and
5, respectively, We call clusters consisling of stoms around
these cluster certers clusters | and 2. In figure 2, the large
ODs consist of the pertagons similar to these but in some
cases, they ars partisity overlapped. For sxample, the OD 6
is overlapped pattially with the ODs 7 and £. In figwe 2, &
part sxcapt For the central pentagons (ODs | and 5) gensrates
peripheral atoms arownd the cluster center. In addition, a part
shared by twa ODs generates an atom position which are
shered by two clusters. We can prove that an ODs, which
generates an atom position far from the cluster center by a
fixed distance in the extemnd space, is obtained from the OD
of the duster center by shifing it by thet distance along the
external space, In the present case, such an OD is located at
the petipheral of another large OD. As a result, depending on
the kind of clusters, we may have a very comphicated polygons
with concave parts cansisting of the aggregates of amall ODs
Thisisa characteristic featurs of quasicrysial structurs m odsls
consisting of atom dustsrs It is worth noting that sven i the
shepe of the ODsis complicated, the principle leadingto them
issimple.

6. Closeness conditions

It is difficult to conceive that large hdles are inchaded in
uasicrystals, since they are alloys Therefore, we need to
consider quasicrystals, which do not include such holes. It
is also unrealistic that the structure shows a interatomic
distance shorter than o value determined by the atomic radis
As aresdt, we need to consider a dense packing of atoms
without induding such shorter interatomic distances. Such a
model imposes restrictions for the ODs.

. 9 (2008) 01300
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inamodel used The imgnat form & of such
yed in the program package was described
ofy, the coordinate system for introducing
positions in the external space was also
Aeient use of similatity transform ations in
dis of quasicrystals was discussed Detaled
of quasictystals performed so far are &
36]. The author hopes that this package
ed and promate the struchure analyses of
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