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Abstract

In this paper the possibility of nanoceria as broad-spectrum UV absorber was evaluated. Nanoceria were
synthesized by precipitation process from cerium nitrate solution and ammonium hydroxide as
precipitant agent. Isopropanol was mixed with water as solvent to prevent hard agglomeration. The
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Vis) spectrophotometer. The results show that nanoceria possess good tranparency in visible light and
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for excellent broad-spectrum protection absorbers. Moreover, analysis of photodegradation nanoceria to

methylene blue solution shows poor photocatalytic activity. It indicates that nanoceria suitable for used
as UV absorber in personal care products. © 2013 AIP Publishing LLC.
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Muon Site Estimation on La,CuQ, using Dipole Field and
Density Functional Theory Calculation

Budi Adiperdana'”’, Irwan Ary Dharmawan’, Rustam Efendi Siregar’, Shukri
Sulaiman®, Mohamed Ismail Mohamed-Ibrahim® and Isao Watanabe'

' Advanced Meson Science Laboratory, Nishina Center, RIKEN, 2-1, Hirosawa, Wako, Saitama 351-0198, Japan
? Department of Chemistry, Universitas Padjadjaran, JI. Raya Bandung-Sumedang km.21 Jatinangor, Sumedang
45363, Indonesia
Department of Physics, Universitas Padjadjaran, Jl. Raya Bandung-Sumedang km.21 Jatinangor, Sumedang
45363, Indonesia
* Physical Sciences Programme, Universiti Sains Malaysia, 11800 Penang, Malaysia.
*budi.adiperdana@phys.unpad.ac.id.

Abstract. It has been nearly 27 years since the discovery of the first high temperature (high-T.) superconductor on
LaBaCuO by Benorz & Muller in 1986 [1], in which the mechanism of how high-T, superconductor happening remain
unsolved up until now. La,CuO, are a parent compound for La,,Sr,CuO, superconductor, where show
antiferromagnetic behavior on based temperature. By adding Sr doping about 0.05 its properties become superconductor.
According to previous experimental and theoretical study [2,3], magnetism plays quite an important role for LaBaCuO.
uSR was one of the good tools to investigate magnetic properties of magnetic materials, but its utiliy is limited by the
lack of knowledge of the muon implantation site and because of that we need to know where muon was staying on
crystals. For many years many methods already proposed to determine the muon site in La,CuO,, but always lead to
different sites from one to another. This lead to many confusion for researcher who want to continue and go to deeper
understanding about magnetic behavior using uSR. On the present study, we reinvestigated the previous study sites by
using dipole field and density functional theory calculation to see the relaxation and energy behavior for each sites. For
the dipole calculation we used two kind of magnetic moment from experiment and theoretical, and expand the structure
to be 50 A radius. The potential minima position also included to be tested as the possible muon sites, GGA PBE
correction was used to see the different behavior between them. The purpose of this investigation is the first step to find
out the general method for muon sites determination, that can applied for many cases.

Keywords: Muon sites, Dipole field, Density functional theory.

PACS: 31.15.A,74.72.-h

INTRODUCTION

La,Cu0, is one of parent material for high-Tc
superconductor that has antiferromagnetic behavior
below 30 K. La,CuO, is still hot topic to be
investigated since its discovery by Bednorz and Muller
on 1987 [1], because theory was predicting that it
would have a conducting behavior, while experiment
shows that this material has an insulator properties.
Prediction using Hubbard Model shows that to achieve
the insulator gap from experiment that is 2 eV using
photoconductivity [4], we need to set the correlation
between d-orbital on copper atoms to be 10 eV
stronger than that of normal value [5]. To understand
the possible relationship between antiferromagnetic

and superconductor on La,CuO, we need to have a
deeper understanding on its magnetic behavior, and
muon spin relaxation (uSR) is one of the good tool to
understand the local behavior of magnetic materials.
USR are spectroscopy that using muon particle as a
probe, by implanting spin-polarized positive muon into
sample. Muon was used its ability to sense a local field
that makes it become more sensitive to feel spin or
orbit compare to other spectroscopy like neutron
scattering. Many experiment has been done on
La,CuO, [6-10], that show internal field between 400
— 430 G. Even though muon can respond to local field
but we still not too sure about the sources of those
field, so we cannot interpret the data further more. To
do that, we need to predict where exactly those effects

Padjadjaran International Physics Symposium 2013 (PIPS-2013)
ATP Conf. Proc. 1554, 214-217 (2013); doi: 10.1063/1.4820323
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Climate Change and Variability in the Palembang City:
Long-term Trends and Variability of Palembang Rainfall

Iskhaq Iskandar'™", Azhar K. Affandi', Dedi Setibudidaya' and Fadli Syamsuddin®

! Jurusan Fisika, FMIPA Universitas Sriwijaya, JI. Raya Palembang-Prabumulih, Km. 32, Inderalaya, Ogan Ilir
(Ol), Sumatra Selatan, Indonesia — 30662
’Badan Pengkajian dan Penerapan Teknologi (BPPT), JI. M.H. Thamrin 8, Jakarta, Indonesia — 10340
Pusat Studi Geo-hazard dan Perubahan Iklim, Universitas Sriwijaya
* iskhag@mipa.unsri.ac.id

Abstract. Long-term trends of Palembang rainfall are used to evaluate the climate change signal. The result shows that
the long-term trend in Palembang rainfall is seasonally dependent. It indicates two distinct characteristics: a wetting
trend during the southeast monsoon season (June—August) and a drying trend during the northwest monsoon season
(December—February). This implies that there are a wetting-trend during dry-season and a drying-trend during rainy-
season. Furthermore, a drying-trend is also observed during the monsoon break season in March—May and September—
November. A positive-trend in rainfall during June—August is 4.57 mm/year, while the strongest negative-trend in
rainfall observed during December — February is -16.02 mm/year. The variability of Palembang rainfall is linked to a
coupled ocean-atmosphere mode in the tropical Indian and Pacific oceans. The connection between the seasonal rainfall
variations and Indo-Pacific climate variability is demonstrated by the simultaneous correlations between the sea surface
temperature (SST) and the Palembang rainfall. The SST anomaly in the tropical regions affects the climate and general
circulation through change in the Walker circulation (e.g. Indian Ocean Dipole and ENSO events).

Keywords: climate change, El Nifio, Indian Ocean Dipole, La Nifia, Palembang rainfall.

PACS: 92.70.Aa

INTRODUCTION

A possible linkage between the increase in global
temperature and the recent extreme climate events has
received much attention of the society for its possible
impact on human life. Earlier studies have shown that
the global warming is making an intensification of
rainfall and flooding in some part of the world as well
as causing droughts more severe in other part of the
world. Accurate temporal knowledge of global
precipitation is essential for understanding the multi-
scale interactions among weather, climate and
ecological systems. In addition a better knowledge on
multi-scale climate variations is useful for predicting
the impact of extreme weather events such as floods,
droughts and landslides [1].

Indonesia, located in between the Pacific Ocean
and Indian Ocean, is strongly influenced by coupled
ocean-atmosphere modes in both ocean, namely the El
Nifio—Southern Oscillation (ENSO) and the Indian
Ocean Dipole (IOD) dynamics. In particular, warm
events (El Nifio) in the Pacific Ocean and positive
Indian Ocean dipole episodes cause drought conditions

in Indonesia [2-4]. This condition has significant
consequences for agricultural output, rural incomes,
and staple food prices. In contrast, the cold phase of
ENSO cycle (La Nifia) and negative IOD events bring
a lot of rain to the Indonesian region and the
surrounding countries [5].

Previous studies have demonstrated that the local
sea surface temperature (SST) anomalies over
Indonesia play important role affecting the Indonesian
rainfall variability [6,5]. Their studies suggested that
the local SST variation accounts for 10-16% of the
rainfall variability.

The goal of this study is to evaluate the temporal
variation of the rainfall in the Palembang city and to
examine its relation to the warming trend of the Indo-
Pacific region.

DATA AND METHOD

Data

Monthly rainfall data recorded at two rain gauge
stations located in the Sultan Mahmud Badaruddin 11
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The Frontier of High Energy Physics and the Large Hadron
Collider

Kalanand Mishra

Fermi National Accelerator Laboratory, Batavia, Illinois 60510, USA
kalanand@jfnal.gov

Abstract. High Energy Physics explores the most fundamental questions about the nature of the universe, e.g., basic
building blocks of matter and energy, existence of the smallest sub-atomic particles, dark matter, dark energy etc. The
Large Hadron Collider (LHC) is the most powerful accelerator on earth located near Geneva, Switzerland. It recreates
the conditions just after the Big Bang by colliding two proton beams head-on at very high energy every 25-50
nanosecond. With the recent discovery of Higgs boson, the LHC is firmly marching on to explore the TeV energy scale.

Keywords: High Energy Physics, Large Hadron Collider, LHC.

PACS: 12.15.Ji, 12.38.Qk, 13.85.Rm

INTRODUCTION

Everything, including ourselves, is made of matter
whose underlying structure is governed by basic laws
of physics. The goal of high-energy particle physics is
to understand the fundamental constituents of matter
and their mutual interactions by looking at the sub-
atomic particles that make up atoms.

THE BUILDING BLOCKS OF THE
UNIVERSE

Most of us are familiar with the concept of atoms
and understand that they are made up of protons,
neutrons, and electrons. However, if we zoom in
closer, we learn that of these well known particles,
only the electron is “fundamental,” meaning that is
isn’t composed of smaller particles as far as we know.
Protons are composite particles, i.e., they are made up
of even smaller particles. These particles are called
“quarks” after a line from James Joyce’s Finnegan’s
Wake (“Three Quarks for Muster Mark”). Like
protons, neutrons are also made of quarks. There are 6
types of quarks that we have created and measured in
laboratory: the up quark, the down quark, the charm
quark, the strange quark, the top quark, and the bottom
quark. A proton is two up quarks and a down quark,
and a neutron is an up dark and two down quarks. The
up quark has charge +2/3 and the down quark has
charge -1/3, so we recover the well-known properties

that a proton has charge +1 and a neutron has charge 0.
The quarks inside a proton or neutron feel strong
nuclear force. The things that bind quarks together,
that make them stick to each other, are appropriately
known as gluons.

WEAK FORCE: THE REASON WHY
WE EXIST

Processes such as neutron decay can only be
explained by introducing yet another new force of
nature. By nuclear standards, the 15-minute lifetime of
the neutron is extremely long (typical lifetimes of
subatomic particles are in the range of a pico-second
or smaller!), indicating a very weak process at work.
Accordingly, the new force of nature is called the
“weak force” and was first discovered in the neutron
decay (also referred to as “beta decay”). Despite its
slow rate and short range, the weak force plays a
crucial role in the make-up of the world we observe.
The sun would not burn without it since the weak
interaction causes the formation of deuterium, then
two deuterium nuclei fuse into helium, which provides
the fuel for the sun. In fact, the weak force is
responsible for our existence. If weak force didn’t
exist, there would be no atoms, no molecules, and no
stable matter. In short, the word would not exist.

The weak interaction is the only process in which a
quark can change to another quark, or a lepton
(electron or muon) to another lepton. This is possible

Padjadjaran International Physics Symposium 2013 (PIPS-2013)
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Application of Spectrometer Cropscan MSR 16R and
Landsat Imagery for Identification the Spectral

Characteristics of Land Cover
(Study case in Medan, North Sumatera Indonesia)

Togi Tampubolon'*", Khiruddin bin Abdullah' and Lim Hwee San'

! School of Physic University Saints Malaysia (USM), 11800 Pulau Pinang, Malaysia.
? Department of Physics University of Medan, Jalan Willem Iskandar, Pasar V, Medan 20221, Indonesia.
*topartam@gmail.com

Abstract. The spectral characteristics of land cover are basic references in classifying satellite image for geophysics analysis.
It can be obtained from the measurements using spectrometer and satellite image processing. The aims of this study to
investigate the spectral characteristics of land cover based on the results of measurement using Spectrometer Cropscan MSR
16R and Landsat satellite imagery. The area of study in this research is in Medan, (Deli Serdang, North Sumatera) Indonesia.
The scope of this study is the basic survey from the measurements of spectral land cover which is covered several type of land
such as a cultivated and managed terrestrial areas, natural and semi-natural, cultivated aquatic or regularly flooded areas,
natural and semi-natural aquatic, artificial surfaces and associated areas, bare areas, artificial waterbodies and natural
waterbodies. The measurement and verification were conducted using a spectrometer provided their spectral characteristics
and Landsat imagery, respectively. The results of the spectral characteristics of land cover shows that each type of land cover
have a unique characteristic. The correlation of spectral land cover based on spectrometer Cropscan MSR 16R and Landsat
satellite image are above 90 %. However, the land cover of artificial waterbodiese have a correlation under 40 %. That is
because the measurement of spectrometer Cropscan MSR 16R and acquisition of Landsat satellite imagery has a time different.
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INTRODUCTION

The electromagnetic wave interacts with an
object in the earth in three ways; they are reflection,
transmittion, and absorption [1-3]. The reflection of
electromagnetic waves ussualy can be exploited by
field spectrometer. The reflection of electromagnetic
recently can be detect using remote sensing
technology. Remote sensing is defined as a method
or technique for observing an object on the earth
without direct physical contact with the object under
investigation [4]. Remote sensing is also defined as a
science or art and to obtain information about an
object, or phenomenon through the analysis of data
obtained with a device without direct contact with the
object or phenomenon under study [5].

The Satellite imagery from remote sensing
technology performance as the main source to obtain
information regarding to land cover. The knowledge
of spectral characteristic of land cover is very
important for classifying satellite image in
geophysics analysis [6-11].

The study aims to investigate the spectral
characteristics from spectrometer Cropscan MSR
16R and Landsat 5 TM imagery. This study includes

the basic surveys of the spectral measurement in
several type of land cover by using spectrometer,
spectral characterization on Landsat 5 TM imagery
and verify the spectral value of measurement from
spectrometer and Landsat 5 TM imagery.

METHODS

This study was conducted in Medan and a part of
Deli Serdang, North Sumatera, Indonesia. The area
of the study is located in 03°34°05” - 03°55°08” S
and 98°31°12” - 98°55°12” E. The multispectral
image of Landsat 5 TM was used for measurement
with an index location of path 129 and row 057
which is conducted on January 27, 2006 and March
30, 2011. Landsat satellite system is an optical
remote sensing systems using passive Sensors.
Landsat 5 TM satellite is an artificial satellite in the
United States that was launched on March 1, 1984.
Landsat 5 TM satellite sensor consists of seven bands
that are sensitive to radiation wavelengths of visible
light and infrared [12]. The basic survey of the
spectral characteristics of land cover was conducted
by using Cropscan MSR 16R spectrometer produced
by Cropscan, Inc. Cropscan MSR 16R equipped with
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