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Meet the Gauge Bosons

Photon W & Z Bosons
Electromagnetic Weak Nuclear Force
Force
Mass 80.4 GeV Mass 90.2 GeV
Mass 0
Spin1 Spin 1
Spin 1
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* Maple

Was ist Maple-Software?

Ubersetzer
Mehrdad Bahman Ziari /Bachelor Student

Deutsche Sprache und Literatur/ Universitdt Teheran
e 6 6 6 ¢ ¢ ¢ ¢ ¢ ¢ o o o o o o o o o o o °o o o o

Einleitung

Maple-Software ist ein Computersystem, das entwor-
fen und entwickelt wurde, um symbolisch algebraische
Berechnungen durchzufiihren. Obwohl die Hauptfunk-
tionen von Maple denen von Mathematica dhneln, ist der
wichtigste Vorteil von Maple die Existenz einer benutzer-
freundlichen Schnittstelle, die es Benutzern ermdglicht,
mathematische Ausdriicke einzugeben, wahrend sie
sie schreiben, und das Ergebnis in Form von mathema-
tischen Symbolen anzuzeigen. In diesem Artikel geht es
darum, sich mit der Maple-Software und ihren Fahigkeit-
en vertraut zu machen. Maple-Software ist ein Paket und
gleichzeitig eine ikonische Programmiersprache in der
Mathematik, die leistungsstarkste Mathematik-Engine
der Welt mit einer einfachen Schnittstelle kombiniert.
Mithilfe von Maple wird Analyse-, Entdeckung-, Visualis-
ierung- und Losung der mathematische sehr einfach. Mit
Maple-Software habt ihr ein ideales Werkzeug fiir Lehre
und Forschung in der Hand.
Entwicklungsgeschichte von Maple-Software

Diese Software wird von der kanadischen Universitat
Waterloo (Waterloo University) unter dem Marken-
namen Maple Soft produziert und bereitgestellt. Die er-
sten Versionen stammen aus dem Jahr 1982 und bis heu-
te wurde die Version 2020 eingefiihrt und verwendet. Im
Jahr 1989 wurde die erste Maple-GUI entwickelt und mit
Version 4.3 fiir Macintosh-Computer verdffentlicht. Die
Windows-Version dieser Software verwendete im 1990
eine neue Benutzeroberflache. Im Jahr 1992 wurde auch
Version 5 der Maple-Software, das Maple-Arbeitsblatt,

eingefiihrt, das Text, Grafiken und verschiedene Formen
der Eingabe und Ausgabe unterstiitzte. Im Jahr 2003
wurde die Maple-Benutzeroberflache durch eine neue,
in Java geschriebene Schnittstelle ersetzt. Spater wurde
die Java-Schnittstelle wegen ihrer langsamen Geschwin-
digkeit kritisiert, sodass in spateren Versionen Anderun-
gen vorgenommen wurden. Trotzdem wird flir Computer
mit weniger als 500 MB Hauptspeicher empfohlen, die
klassische Schnittstelle zu verwenden. Zwischen Jahren
1995 und 2005 verlor die Maple-Software aufgrund einer
schlechten Benutzeroberflache erhebliche Marktanteile.
Mit dem Erscheinen von Maple 10 im Jahr 2005 fiihrte
die Software eine neue Benutzeroberflache ein, die seit-
dem in mehreren Versionen veréffentlicht und weiter-
entwickelt wurde. Im September 2009 wurde das Fran-
chise von Maple Software und Firma Maple Soft von der
japanischen Firma Cabernet Systems gekauft.
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Funktion der Maple-Software

Die Benutzer kdnnen mathematische Eing-
aben mit Markenzeichen vornehmen. Die
Benutzeroberflache kann auch vom Benut-
zer erstellt werden. Maple ist eine Program-
miersprache, die aus Skriptsprachen und
dynamischen Sprachen besteht. Es gibt auch
Schnittstellen fir die Arbeit mit anderen
Sprachen wie C, Fortran, Java, MATLAB und
Visual Basic.
Maple-Software ist eine mathematische
Software, die verschiedene Befehle zum Aus-
fuhren verschiedener mathematischer Oper-
ationen enthalt.
Hinweis: In Maple-Software werden Befehle
in Kleinbuchstaben geschrieben und es wird
zwischen Klein- und GroRbuchstaben unter-
schieden.
Zu den wichtigsten Merkmalen, die Ma-
ple-Software von der Konkurrenz abheben,
gehort die Losung von Problemen in den fol-
genden Fachbereichen:
1. Numerische-lineare Algebra
2. Diskrete Mathematik
3. Lineare Algebra
4. Arithmetik
5. Computerphysik
6. Ableitung
7. Integration
8. Zeichnen von bewegten und statischen Di-
agrammen
Und alle Probleme, bei denen Mathematik
zum Einsatz kommen kann, kdnnen mit Ma-
ple-Software gelost werden.

Quellenangaben

1. https://www.maplesoft.com/

2. https://www.reddit.com/r/math/
comments/pxpplx/why_is_maple_a_
thing/?rdt=57294

3. https://www.solidworks.com/part-
ner-product/maple
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Giriis

Bu bolimde fotokimyayi tanitmak istiyoruz; fotokimya,
kimyanin ¢alisilan dallarindan biridir ve amaci 1sik rady-
asyonu ve isikla etkilesimi sonucu olusan kimyasal reak-
siyonu arastirmaktir. Ancak fotokimyanin galismalarinda
sadece kimyanin yer almadigini, ayni zamanda fizigin ve
ozellikle fotoniklerin fotokimya dalinin ortaya ¢ikmasinda
yadsinamaz bir etkiye sahip oldugunu belirtmek gerekir.
Kimyanin gorevlerinden biri de kimyasal reaksiyonlarin
incelenmesidir, bu nedenle bu dal kimyada incelenir, an-
cak igeriginin gogu fizikle ilgilidir Elbette kimya igerikleri-
nin fizik anlayisini ve bilgisini gerektirmesi gercegidir. yeni
degil ve cogu durumda bu iki bilim diinyayr anlamak igin
gereklidir, daha iyi bir anlayis icin asagida bu konulari ve
fizik ve kimya arasindaki iliskinin sonraki konularini ele
alacagiz. Her ikisiyle de ilgili dallardan biri olan fotokimya,
madde ve 1s18In etkilesimini inceleyen bir bilim dalidir
ve bu etkilesimleri arastiran en énemli faktorlerden biri
olarak tanimlanmaktadir. Glines, diinyanin sicaklik ve su
donglsini dengelemenin yani sira, diinyanin atmos-
ferinde de bazi degisikliklere ve kimyasal reaksiyonlara
neden olur. Bu nedenle, ¢evremizi daha iyi anlamanin
yani sira insan bilgisinin ilerlemesine de katkida bulun-
abilmek igin bu etkilesimlerin bigimini, nedenini ve etkil-
erini incelemeli ve aragstirmaliyiz.
Fotokimyanin Tarihi

Organik fotokimyanin modern ¢agi, 1866'da Rus kimy-
ager Carl Julius von Fritz'in, konsantre bir antrasen ¢ozel-
tisinin ultraviyole 1s1i8a maruz birakildiginda ¢ozeltiden
cokeldigini kesfetmesiyle basladi. Bu ¢okelme, antrasen
molekdllerinin artik ¢éziinmeyen ciftler veya dimerler
halinde bir araya gelmesi nedeniyle gergeklesir. 19 yiizyil-
da ve 20. ylizyilin baslarinda bilim adamlari floresans ve
fosforesansin temel prensiplerini kesfettiler. Bu anlayisin
temeli, renklerin ve fosforlarin isik radyasyonunu absorbe
etme yetenegine sahip olmasi gerektigilir (Grotus Draper
kanunu). Alman kimyager Robert Bunsen ve ingiliz kimy-
ager Henry Roscoe, 1859'da floresans veya fosforesans
miktarinin belirlendigini gdsterdi. eneriji icerigi degil (yani
radyasyonun dalga boyu, rengi veya frekansi) toplam
absorbe edilen 15k radyasyonu miktari. 1908'de Alman
fizikgi Johannes Stark, radyasyonun sogurulmasinin bir
kuantum gegisinin sonucu oldugunu fark etti ve bu, su
sekilde genisletildi: Alman fizikgi Albert Einstein enerjinin
korunumunu 1912 yilinda ortaya atmistir. Yani sogurma




yoluyla molekiile giren i¢ enerjinin esit olmasi gerekme-
ktedir. Stark Einstein yasasi olarak da adlandirilan ve bir
molekilin tam olarak bir foton isik enerijisini sogurabi-
lecegini ifade eden fotokimyasal esdegerlik yasasinin
onceki climlesinde, her bir siirecin enerijilerinin toplami-
na gore enerji kaybi ima edilmektedir. Bir madde tarafin-
dan emilen foton sayisinin ve her bir fotonun enerjisinin
carpimidir, ancak fotokimyasal hizi belirleyen, onlarin
enerjisi degil, radyasyonun yogunlugu ve saniye basina
emilen fotonlarin sayisidir. Isik radyasyonunun absorp-
siyonunun kuantum mekaniksel tanimi, bir elektronun
distk enerijili bir yoriingeden, yliksek enerjili bir yoriing-
eye yikseltilmesini icerir. Bu, molekiliin (ve ya atom-
un) temel durumdan (ve ya distk enerji durumdan)
uyarilmis duruma (veya daha yiksek enerji durumuna)
yukseltildigini séylemeye esdegerdir. Bu uyariimis durum
molekili genellikle temel durum molekilinden cok
farkl ozelliklere sahiptir. Molekul kisa 6murladir ¢linkd
tekrarlanmis olaylar onu ya orijinal durumuna déndurir
ya da sonunda temel durumuna geri dénen yeni bir kimy-
asal tr olusturur.

Fotokimyasal reaksiyon érnekleri

1. Fotosentez: bitkiler, karbondioksit ve suyu glikoz ve
oksijene dontistiirmek icin glines enerijisini kullanir.

2. Insanlar tarafindan giines i1sigina maruz birakilarak D
vitamini olusumu

3. Biolominsans (isik sacan canli) mesela ates boceginin
karnindaki anzim, bir reaksonu kataliz eder ve isik
uretir.

4. Bircok malzemenin isikla bozunmasi, 6rnegin poliv-
inil klorayd. ilaglarin 1sikla bozunmasini 6nlemek icin
genellikle koyu renkli camdan yapilir.

5. Fotodinamik 1sik terapisi, Ugli oksijenin 1siga du-
yarl reaksiyonlari tarafindan Uretilen tekli oksijenin
etkisiyle timorleri yok etmek icin kullanilir. Yaygin
Isi8a duyarllastiricilar arasinda tetrafenilporfirin ve
metilenblu bulunur. Tekli oksijen, bir agresif oksidanin
sonucudur ve CH baglarini, C-OH bagina cevirebilir.

6. Mikroelektronik parcalarin tretiminde kullanilan fo-
torezist teknolojisi

7. fotokimyasal tiretim artemisinin, antimalaryal ilag

Fotosentez

Fotosentezde glines enerijisi, suyu oksitlemek, oksijeni
aciga cikarmak ve karbondioksiti, organik bilesikleri ve
son olarak seker icin kullanilir. Fotosentetik fotoreaksiy-
onlarin son Urlnleri, sekerli maddeler yapmak icin kul-
lanilir. Fotosentezin karanlik asamasi olarak adlandirilan,
kloroplastin icinde 1stkk ve karanlk reaksiyonlarinin
gerceklestigi yer farklidir. Glines 15181 enerijisi ilk olarak
bitkilerde 151k pigmentleri tarafindan emilir, fotosentezde
aktif olan tim pigmentler kloroplastta bulunur. klorofiller
ve bakteriler ve bazilarinda klorofiller Bakterilerde bulu-
nan ortak pigmentler, fotosentez yapan organizmalardir.

Elbette tim fotosentetik organizmalar, her biri belirli bir
islevi yerine getiren birden fazla pigmentin bir karisimi-
na sahiptir. Diger pigmentler arasinda karotenoidler ve
granofil bulunur. Kloroplastin en belirgin yapisal 6zelligi,
tilakoid olarak bilinen kompakt i¢ zar sistemidir. Klorofil-
in tamami, fotosentezin isik reaksiyonunun gerceklestigi
bu zar sisteminde bulunur. Tilakoid disindaki kloroplast
bolgesinin stromasinda karbon rejenerasyon reaksiy-
onlari veya karanlk reaksiyonlar meydana gelir. Grana
bicaklar adi verilen tilakoidler, optik sistemler 1 ve 2
olarak adlandirilan, birbiri ardina diizenlenmis iki farkli isik
merkezine sahiptir. Fotosentetik organizmalarin farkl kat-
egorilerindeki reseptor sistemleri, 6nemli 6neme sahip-
tir. Reaksiyon merkezleri nispeten farkll organizmalarda
bile ayniysa Klorofilden gelen uyarici enerjinin reaksiyon
merkezine ulasti§l mekanizma, son zamanlarda rezonans
transferi olarak adlandiriimaktadir. Bu siiregte, fotonlar bir
klorofil molekiliinden yayilir ve baska bir molekdil tarafin-
dan absorbe edilmez. Uyarici enerjinin cogu, 1sinimsiz bir
stireg yoluyla bir molekulden digerine aktarilir.
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The Meissner Effect
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Abstract

When a material makes the transition from the normal
to superconducting state, it actively excludes magnetic
fields from its interior; this is called the Meissner effect.

This constraint to zero magnetic field inside a supercon-
ductor is distinct from the perfect diamagnetism which
would arise from its zero electrical resistance. Zero resis-
tance would imply that if you tried to magnetize a super-
conductor, current loops would be generated to exactly
cancel the imposed field (Lenz’s law). But if the material
already had a steady magnetic field through it when it
was cooled trough the superconducting transition, the
magnetic field would be expected to remain. If there were
no change in the applied magnetic field, there would be
no generated voltage (Faraday’s law) to drive currents,
even in a perfect conductor. Hence the active exclusion of
magnetic field must be considered to be an effect distinct
from just zero resistance. A mixed state Meissner effect
occurs with Type Il materials.

One of the theoretical explanations of the Meissner ef-
fect comes from the London equation. It shows that the
magnetic field decays exponentially inside the supercon-
ductor over a distance of 20-40 nm. It is described in terms
of a parameter called the London penetration depth.

Superconductor

Remarkably, the magnetic behavior of a superconduc-
tor is distinct from perfect diamagnetism. It will actively
exclude any magnetic field present when it makes the
phase change to the superconducting state.

Transition to
Zero resistance
[




Perfect Diamagnet

If a conductor already had a steady magnetic field
through it and was then cooled through the transition to a
zero-resistance state, becoming a perfect diamagnet, the
magnetic field would be expected to stay the same.

Transition to
Zero resistance
.

Perfect
diarmagnet

=
.
-

Magnetic Levitation

Magnetic fields are actively excluded from superconduc-
tors (Meissner effect). If a small magnet is brought near
a superconductor, it will be repelled be caused induced
supercurrents will produce mirror images of each pole. If
a small permanent magnet is placed above a supercon-
ductor, it can be levitated by this repulsive force. The black
ceramic material in the illustrations is a sample of the yt-
trium-based superconductor.

By tapping with a sharp instrument, the suspended mag-
net can be caused to oscillate or rotate. This motion is
found to be damped, and will come to rest in a few sec-
onds.

Levitation Currents

The Meissner effect in superconductors like this black
ceramic yttrium-based superconductor acts to exclude
magnetic fields from the material. Since the electrical
resistance is zero. supercurrents are generated in the
material to exclude the magnetic fields from a magnet
brought near it. The currents which cancel the external
field produce magnetic poles which mirror the poles of
the permanent magnet, repelling them to provide the lift
to levitate the magnet.

The levitation process is quite remarkable. Since the levi-
tating currents in the superconductor meet no resistance,
they can adjust almost instantly to maintain the levitation.
The suspended magnet can be moved, put into oscilla-
tion, or even spun rapidly and the levitation currents will
adjust to keep it in suspension.

Rare earths
magnet

Superconductor
Bazcu;r,o?

Induced currents

Quantum Superconducting Effects

Although many properties of superconductors can be
described in macroscopic terms such as resistivity, heat
capacity, critical temperature, etc., superconductivity is
at base a quantum phenomenon and several interesting
quantum effects arise.

In 1961, two groups working independently discovered
flux quantization - the fact that the magnetic flux through
a superconducting ring is an integer multiple of a flux
quantum.

chalesh

36



37]¢

ysareyo

The Cooper pairs of a superconductor can tunnel through
athininsulating layer between two superconductors. This
is the basis for the Josephson junction which is used in
high-speed switching devices.

Flux Quantization

Deaver and Fairbank did experiments with a tiny super-
conducting cylinder made by electroplating tin on a cop-
per wire. They found magnetic flux quantized in units of
®o = 2 x10-15 T m? such that the flux through the cylinder
was given by ®=n @o.
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Type | Superconductors

The 27 pure metals listed in the table below are called
Type | superconductors. The identifying characteristics
are zero electrical resistivity below a critical temperature,
zero internal magnetic field (Meissner effect), and a criti-
cal magnetic field above which superconductivity ceases.

The superconductivity in Type | superconductors is mod-
eled well by the BCS theory which relies upon electron
pairs coupled by lattice vibration interactions. Remark-
ably, the best conductors at room temperature (gold, sil-
ver, and copper) do not become superconducting at all.
They have the smallest lattice vibrations, so their behav-
ior correlates well with the BCS Theory.

While instructive for understanding superconductivity,
the Type 1 superconductors have been of limited practi-
cal usefulness because the critical magnetic fields are so
small and the superconducting state disappears suddenly
at that temperature. Type | superconductors are some-
times called “soft” superconductors while the Type Il are
“hard”, maintaining the superconducting state to higher
temperatures and magnetic fields.

i s
Mat.
(K)
Rh |0 Mat. | L€
(K)
W 0.015
Gd* ||1.1
Be** [0.026
Al 1.2
Ir 0.1
Pa 1.4
Lu 0.1
Th 1.4
Hf 0.1
Re 1.4
Ru 0.5
T1 2.39
Os 0.7
In 3.408
Mo 0.92
Sn 3.722
zr 0.546 ,
Hg |4.153
Cd 0.56
Ta 4.47
U 0.2
- La 6.00
Ti 0.39
Pb 7.193
n 0.85
Ga 1.083

Note the three metals at right which were formerly in-
cluded as Type 1 superconductors in the above table, but
have been shown to exhibit Type Il properties.

Mat.
Vv
LE

Tc

5.38
7.77
9.46




Type Il Superconductors

Superconductors made from alloys are called Type Il su-
perconductors. Besides being mechanically harder than
Type | superconductors, they exhibit much higher critical
magnetic fields. Type Il superconductors such as niobium-
titanium (Nb Ti) are used in the construction of high field
superconducting magnets.

Type-ll superconductors usually exist in a mixed state of
normal and superconducting regions. This is sometimes
called a vortex state, because vortices of superconducting
currents surround filaments or cores of normal material.

Material Transition Critical
Temp (K)  Field (T)

MbBTi 10
FPbMoS 1.4
Y 3 Ga 14.86

—
— |::

n

MNbBM 15.7
I"."l z 9 .I ;

HDSSH
MEbzAl
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