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THE ELEGTROMAGNETIC SPEETRUIK
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A Akceleratori su ureS | 2 koji  ubrzavaju
naelektrisane 6 S & U IWDB2 BdzS 1 U NA
magnetnogpolja do velikih brzina, 6 S ablisRih
brzinisvetlosti

Abl 21 yvI 61 2y A 2dasinkrdtrad. | 1 O S

A Sinhrotron je 1 NXzQ@k€dlerator gde orbite
ubrzanih naelektrisaniné S & maj0 ILINJA 0 f
konstantan radijus, pri 6 S Y de frekvencija
St S1 Upthasojinzs8ubrzavajune menja,ali
semenjaintenzitet magnetnogpoljakoje2 R NO |
stabilnostorbite.



A Svenaelektrisaned S & koje &e$ NIBubreano,po krivoj
putanji, emituju elektromagnetno | NJ 6 $ yg&bs
energiju

A Energijakoja se emituje naovajy | Grdstf saporastom

- A A\

brzine6 S & IRAGICESIbravanje3 Sa4 A OS

A Termin sinhrotronskol NJ 6 &K®is$ kada ubrzanje
menjapravaca ne brzinu(u magnetnompolju).

A Prirodno sinhrotronsko | NJ & $eyefelfromagnetno
| NJ 6 kojé @@ituju objekti u svemiru crne rupe,
pulsari



Synchrotron .Ligh't .

ARnThe Crab Nebula, or
the most spectacular and intensively
studied objects in the sky. It is the remnant
of a supernova in AD 1054, observed as a
"guest star" by the Chinese in today's
constellation Taurus. It is among the
brightest remnants across a broad
wavelength spectrum. The Crab Nebula is
probably the best-known synchrotron
emission nebula. The synchrotron light is
what is primarily seen in the 2MASS

i mageé. i

http://www.ipac.caltech.edu/2mass/gallery/images_snrs.html



A%“BNF 6 SYy2S 3ISYSNJjepvige dz
RSUS1020Fy2 Mmdpntd ITZ2ZRA
laboratorijama kompanije General Electric u
Njujorku.

AYl 12 NYaasS SySNAA2I 6S
Intenzitet magnetnog polja koje ih usmerava da bi
asS 6Sadi pdshjalt NIssuyr 2 2S  Lidza |
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AAYVKNRBYAI 20FyIl &l LINRY
ay2L) 6SadAOlF ySadal GA o
AAYKNR ONZY




A Sinhrotronskol NJ 6 jSafeRti®magnetnol NJ 6 S
koje seemituje kadanaelektrisane S & WA @53
elektroni, koje se { NJX Bradmama bliskim brzini
svetlosti, menjaju pravac kretanja pod dejstvom
magnetnogpolja.

A Sinhrotronskol NJ 6 Spfodl&mzaT A 1 XKdji beNE
bave ispitivanjima elementarnih 6 S & 0 &iGdd
izuzetnogl Y I &&A2d G NI ©Odb@st yie@ekijala
(posebno nanomaterijala), ¥ A T A B hemijskim
naukama, metrologiji, geonaukama,] | OO A @2 (
sredine,bionaukamamedicinii farmacijl



Sinhrotronsko postrojenje

1. EIl ekt ronsKki
(tu se generi
2. Linerani akcelerator
(inicijalno ubrzanje elektrona)

3. Pojal aval

4. Skl adigten
5. Snop zrale
6. Stanica za

eksperimenta

Preuzeto sa: http://www.synchrotron.org.au/synchrotron-science



Storage ring

Focusing
magnets

Bending
magnets

Magneti u skl adi

Insertion devices
(undulators)
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Synchrotron
Light

l zgl ed savijajuleg magnet a

Preuzeto sa: http://www.esrf.eu/about/synchrotron-science/synchrotron
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Bending magnet
radiation
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WSRAVAUIOSYS {1 NJF1T0GSNRA
Su:
- kontinualni spektar (od mikrotalasa dezraka)
- visok fluks 1 osvetljenost
-GAa21l 12tAYAAl Y240
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- emituje se u vrlo kratkim pulsevima )
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A Osvetljenost je definisana kao broj fotona koji su
emitovani po jednom kvadratnom milimetru izvora
L1J2 a4S{1dzyRA LJ2 dz3f dz A LI
mera "korisnod' | N} 6 Sy 2l 122S VI
UALIAGYAK a8AYKNRINRYAa]AK
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Raspored eksperimentg sinhrotronsko postrojenje
Diamond, UK

B24 cryo-TXM

i S 102 MX / 102/102-1 VMXi/VMXm
microfocus MX 124 103 MX

circular dichroism B23 104-1 monochromatic MX
long-wavelength MX 1123 104 MX: macromolecular crystallography
MIRIAM: IR microspectroscopy B22 . 105 ARPES

: ; ) 106 nanoscience
small-angle scattering and diffraction 122

107 surface and interface diffraction
B07 VERSOX: versatile soft X-ray beamline

high-throughpul SAXS B21
inelastic X-ray scattering 121 “_ )
LOLA: X-ray spectroscopy 120 Lot oy
109 SISA: surface and interface structural analysis
small-molecule single-crystal diffraction 119 surlace and ffertace strictural analysis

core EXAFS B18
110 BLADE: X-ray dichroism and scattering

microfocus spectroscopy 118 S
test beamline B16 07
materials and magnetism 116

XPDF: X-ray pair distribution function 115-1
extreme conditions 115

I11 high-resolution powder diffraction

[12 JEEP: joint engineering, environmental and processing

113 X-ray imaging and coherence

hard X-ray nanoprobe 114

. macromolecular crystallography ’ soft condensed matter engineering and environment

spectroscopy . materials surfaces and interfaces

Preuzeto sa: http://www.diamond.ac.uk/Beamlines.html



Primer istragival ke infrast

KORI GLENJE

A Dosta stanica za eksperimente sa
naprednim i specifilnim tehnikama

A Omogul ava kori snentamdo ma eksper .
Treme f Skl adi gt

APristup oaampwipejekata
koji prolaze proces recenzije |

A Mali procenat prijavijenih projekata dobije
vreme na sinhrotronskom postrojenju
(tipil no nekoli ko

ca za
eksperimenta

Korisnici

MAXTV



Tr| kategorue eksperlmentalnlh tehnlka se
ayAdladz yI aArAyKNER

i Spektroskopske tehnike

Koriste se za LINE dz6 le@ergife®d S & kaje@u emitovaliili apsorbovall
uzorci A | f 2sirofranskom 1 NI 6 KafeRtdrzacijahemijskih veza i
dinamikeelektrona

i Tehnike bazirane na rasejanju ili

difrakcione tehnike
Koriste se za 2 R NB S istéktyfeek8stala i velikih molekula kao O (i <
proteini.
i Tehnike oslikavanja (imaging)

Y2ZNRA&US AAYKNRUNRYyalz INr6SyzasS |1
LINPAG2NY2Y NBI 2t dzOA22YT 206t aGA LN
mikroskopija, radiologija i tomografijazxacima.



Spektroskopske tehnike

A Niskoenergetske spektroskopske metod&akumska UV (VUV)
spektroskopija, IC spektroskopija, terahercna spektroskopija, UV
fotoelektronska spektroskopija (UPS), fofmm spektroskopija, itd.)

A Spektroskopije mekih Xraka
(Apsorpciona rendgenska spektroskopja (XAS), NEXAFS, emisiona
NEYRISYa|l aLIS{TONR&a]2LIAZ2E 6{ -9{0X
I N} 6Syal owL-{0X hOS2@F aL)S1 diNPRaj
I NFsSyal o-t {02 YI 3yNIVWASy@A NJodztal/ N

A Spektroskopije tvrdih Xzraka
(EXAFS, Apsorpciona rendgenska spektroskopja (XAS), NEXAFS, XANE

XMCD)



FTIC spektroskopija bazirana na
AaAYKNRUNRYA] 2

ASinh[otronsko IC(SR-l R) zr al e nlp0® putama
velu osvetljenost od gl obar

ATo rezultuje u visokom sign
vremenu snimanja i boljoj prostornoj rezoluciji.



Synchrotronbased Infrared Microspectroscopy
(SIRMS)

STONY BROOK i State University of New York; Laboratory for Suface Analysis and
Corossion Sicence
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