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Goals — Muc tiéu

Show phenomena beyond the visible, e.g. the
electromagnetic energy emitted by celestial bodies, but
undetectable by the human eye.

Trinh bay cac hién twwg'ng ngoai vung kha kién vi du
ning lwrg'ng di€n trird’'ng phat ra tir cac thién thé ma
mat thiro'ng khong thiy dworc.

Perform several simple experiments for determining the
existence of emission in the wavelength regions of radio
waves, infrared, ultraviolet, microwave and X-ray.

Thwc hién mdt s0 thi nghi€ém don gian dé chirng minh
st tOn tai clla cac birc xa song v6 tuyén, hOng ngoai,g
ngoai, microwave, tia X "




Presentation — Trinh bay

For centuries, the universe had been studied only with the
light detected by the human eye.

Trong sult thoi gian dai, cac tim hi€u vé vii tru chi dworc
thwc hién bang mat thwong.

There is information that comes electromagnetic waves of
other wavelengths that our eyes cannot see.

Co6 nhirng thong tin dén tl¥ cic séng nhir song dién ti¥ ma
mat thwo'ng khéng nhin thdy dworc.

Astronomers observe today in the radio, microwave,
infrared, ultraviolet, X-rays and gamma rays as well as in
visible rays.

Ngay nay, nha thién vin quan sat vii tril bang nhiéu cac
song radio, microwave, hOng ngoai, ti¥ ngoai, tia X, ga oI
va ca anh sang nhin thay.




Electromagnetic Spectrum
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Blackbody Radiation — Bikrc xa vat t0i

Radiation intensity

Wavelength / nm

By studying the radiation of a
distant object, we can measure its
temperature without having to go
there. This applies for the stars,
which are almost black bodies
Nghién ctru birc xa clla mQt vat o
xa ta c6 thé bi€t nhi€t d0 clla chiing
ma khoéng can d€n tan noi

Any “black body” when heated emits
light at many wavelengths.

Bat cit vat t0i nao khi bi nung néong
s€ phat ra bilrc xa 4nh sang & moi
bwdc song.

There is A at which the intensity of
radiation is maximum. This A___depends
on the temperatura T:

Budc song A 1a budc song tai do

max

cwong d birc xa 1a 1&n nhat. Budc song
nay phu thudc nhiét d0 Theo cong thikc:




Solar radiaton — Birc xa Mat trori
Windows for different energy regions
Dai phan bd ning lwgng
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The Earth’s atmosphere is opaque to most wavelengths of radiation. We can detect
the hight energies from space and low energies require special detectors.

Bau khi quyén Trai dat ngan can hau het cac budc song birc xa. Blrc xa nandst 1 F ¥
lwveng cao can do tir ngoai khéng gian, cac birc xa nang lwong thap can cac Y g
bi dac biét. -




When the solar electomagnetic energy goes through the atmosphere, the “black body”
radiation change, but the A_,_at which the irradiance is maximum remains almost
without change

Khi birc xa ning lrgng di€én tlr clia Mt tr¢i di qua bau khi quyé€n, bikc xa “vat t8i”
thay d0i, nhwng bwdc séng A_thi khong thay doi.
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We know that there is A at which the irradiance or emission is maximum depends on
the temperature T, but it does not need to be in a visible region of the spectrum

Ta biét rang A___1a gia tri ma tai d6 birc xa c6 cwdng d6 16'n nhit, phu thudc vao nhiét
dd va khong nhdt thi€t phai & trong viing ph0 4nh sang nhin thdy.

For example, the human body has a temperature of T = 273+37 = 310 K.

Then, emits the maximun in A_, = 9300 nm. Vi du, co’ thé ngwr®i c6 nhiét @0 310K
Asx = 9300 nm (hOng ngoai xa)

The night vision devices uses this A_, . Cac thi€t bi nhin dém sé dung
bwdc song nay



Activity 1: Building a spectrometer
Hoat




Activity 1: Building a spectrometer
Hoat ddng 1: Lam may quang pho

@ I Depending what

you use, a DVD
part or a CD one,
" you cut the
matching
portions the
template.
Dung mau trong
hinh néu ban
dung dia DVD
hinh trai, CD
hinh bén phai.




Activity 1: Building a spectrometer
Hoat ddng 1: Lam may quang pho

Remove the metal layer of
the CD using tape or
scratching it.

Boc 10'p kim loai trén dia
CD bang cach cao, hodc
tach ra.

NB! The coating will not
peel off white or
commercial CDs.




Activity 1: Building a spectrometer
Hoat ddng 1: Lam may quang pho
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The black surface
2 folded on the inside.
W1 Nhin twr bén trong

Compare the
spectra from
filament lamps,
fluorescent lamps

and streetlights. So
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Activity 2: Decomposing sunlight with water drops
Tach 4nh sang trang bang giot nwrdrc

Children can split the sunlight
and make a rainbow.

Tré c6 thé tach anh sang trang
thanh cic mau cau vOng.

They need a hose with a fine
spray. They must have their
back to the Sun.

Can voi nr@'c v&i dau phun nho
(binh tw@i cdy). Khi 1am can

| quay lirng vé hwdrng Mt trovi.
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Other regions of the spectrum
OF:Te Vung pho khiac

INFRARED

VisiaLe

X-RAY

There is a matter with a temperature much
lower than that of the stars, for example,
clouds of interstellar matter.

Co6 vat chat c6 nhiét dd thap hon nhiéu so v&i
cac ngbi sao, vi du, cac dam may vat chat
gilra cac vi sao.

They do not emit visible radiation, but emit
infrared radiation, microwaves and radio
waves.

Chung khong phat ra birc xa nhin thay du'O'c,
nhu’ng phat ra birc xa hong ngoai, vi séng va
song vo tuyen

The type of radiation is associated with the
processes that are occurring inside the object.
E.g., details in the centre of our galaxy ...

Loai birc xa c6 lién e dén cac qua trinh
xdy ra bén trong vat the Vi du, céc chi ti€t &
trung tam thién ha clia chung ta




The infrared radiaton
Birc xa hOng ngoai

William Herschel discovered the infrared - ™
using the prism and thermometers.

It is a property of warm bodies, even those *
not hot enough to emit visible light. |

To highlight this radiation we establish an
equivalence between temperature and
colour.

William Herschel da ph4t hién ra tia hOng
ngoqi bdng ling kinh va nhiét ké.

NG I2 m0t thufc tinh clla co’ thé dm 4p,
ngay od nhivng co’ thé khong dil néng dé
phit ra 4nh sing nhin thdy dwo c.

Dé Iam n0i bdt bivc xa nay, chiing toi thié
lap sw aro'ng dwo'ng gitka nhiét do va ma
sdc.



Activity 3: Herschel Experiment
Hoat dong 3: Thi nghiém Herschel

m In 1800, Herschel

discovered the
infrared in sunlight.

@ Nam 1800, Herchel
phat hi€én ra birc xa
hong ngoai trong
anh sang Mat h'a'-

........



Activity 3: Herschel Experiment
Hoat dong 3: Thi nghiém Herschel
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Activity 3: Herschel Experiment
Hoat d0ng 3: Thi nghiém Herschel




Activity 3: Herschel Experiment
Hoat dong 3: Thi nghiém Herschel
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Activity 4: IR detection with a phone
Hoat d0ng 4: Phat hién héng ngoai bang dién thoai

= Remote controls emit infrared signals but our eyes cannot see them.

= Diéu khién tir xa phat tin hiéu hong ngoai, nhirng mat thworng khong
thdy dwgc

® Many but not all mobile phones cameras are sensitive in IR.

m MOt sO camera di€n thoai c6 thé nhay v@i tia hOng ngoai




The power of the infrared
Strc manh cua hOng ngoai

m The interstellar dust absorbs visible light but not infrared so much.
= Bui lién sao hap thu anh sang nhin thay dwg'c nhirng khong hap
thuc hong ngoai qua nhiéu.
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Activity 5: Detection of IR light of a bulb

Hoat dong 5: Phat hién hong ngoai clia bong dén day toc

Most of the energy emitted by an incandescent bulb is in the visible region, but it
also emits infrared that can penetrate some fabrics that cannot be penetrated with
visible radiation.

HAu hét ning lwgng phat ra tir bong dén s@i d6t nam & ving cé thé nhin thdy,
nhirng n6 ciing phat ra tia hOng ngoai c6 thé xuyén qua mot s0 loai vai ma anh siang
kha ki€én khong 1am dwoc.

The same happens with the galactic dust, which can be detected from its infrared
emissions, but is opaque in the visible region.

Diéu twrong tw cling xay ra vOi bui thién ha, c6 thé dwgc phat hi€n nho birc xa
hOng ngoai clla nd, con anh sang kha kién thi khéng qua dworc.




Activity 6: Constellation with IR LEDs
Hoat dong 6: Chom sao bang béong Led hong
ngoait

Cassiopeia with IR LEDs.
Chom sao bang LED h6ng ngoai




Activity 7: Constellation with remote controls
Hoat dong 7: Chom sao v&i diéu khi€n tir xa




Emission of radio waves — Phat xa song radio
: a

m EM radiation with
wavelengths from metres to
kilometres is called radio
waves.

m They are used for commercial
stations. ' &

m Radio waves also come from
space, and thus provide
information that cannot be
seen at other wavelengths. -
= Birc xa EM (dién twr) c6
bwdc song tir mét dén km
dworc goi 12 s6ng vo tuyén.

m Chung dwgc str dung cho cac
tram phat thiwo'ng mai.

m So6ng vo tuy€n ciling dén tir
khong gian, va do do6 cung
cap thong tin khong thé nhin
thdy & cac bwdc séng khac.




Activity 8: Producing radio waves

Hoat d0ng 8: Tao song v6 tuy
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Ultraviolet radiation- Birc xa ti¥ ngoai

= UV photons have higher energies than
those of visible light.

m UV destroys the chemical bonds between
organic molecules.

At high doses UV can be fatal for life.

UV-C radiation is filtered by atmospheric
ozone.

= Photon UV (tu' ngoai) co ning Iu'O'ng cao
hon so v0i ning lwong cua anh sang kha

kié€n. 7
= UV pha hily céc lién két héa hoc giira -
cac phan twr hiru co. -

= Oliéu cao UV c6 thé giy anh hwéng
dén sw sOng

= Birc xa UV-C dwoc loc béi tang ozone
trong khi quyén. Johann Ritter kham

tr ngoai 1801

Johann Ritter discovered
ultraviolet radiation in 1801




Ultraviolet radiation- Birc xa ti¥ ngoai

® The Sun emits UV radiation, but most of it is
filtered by the ozone layer at the top of our
atmosphere; the amount that arrives on Earth is
beneficial for life.

m This radiation is what makes our skin to tan.

m If the ozone layer decreased in thickness, the
Earth would receive higher doses and skin
cancers would proliferate.

m  Mat tr¢ri phat ra birc xa tia clrc tim, nhirng hau
hét n6 dwoc 1oc b&i tang ozone & dinh khi
quy€én cla ching ta; s0 lwong dén Trai dat co
lgi cho sw sOng.

s Bircxa nay la nhu’ng gi lam cho lan da cua
chiing ta @€ ram nang.

= Neéu tdng ozone giam d0 day, Trai dat sé nhan
tl¥ ngoai v@'i liéu cao ho'n va c6 thé giy ung
thw da.




Ultraviolet light — Anh sang tir ngoai

Andromeda
Galaxy in visible
light (Hubble)
Thién ha
Andromeda nhin
v@ri anh sang kha
ki€n (Hubble)

Andromeda
Galaxy in UV
light (Swift)
Thién ha
Andromeda
nhin voi 4 e

sang UV (SR

~.. -----



Activity 9: Black light (UV)
Hoat ddng 9: Anh sang den (UV)

m Counterfeit detector for bank notes and
identity cards.

m May do tién gidy gid va cin crd’c cong
dan.




Activity 10: Filter UV radiation
Hoat dong 10: Loc birc xa ti¥ ngoai

Black light bulbs are detectors for fake money .
Fluorescent material (reacts to UV light).

Common glass and glasses (no organics glasses, because they are plastic): depending on
the type of glass, some or all of the UV is absorbed, plastic does not.

Bong dén mau den 12 may do tién gid .

Vat liéu huynh quang (phan ng v&i tia UV).

Kinh va kinh thong thu'0'ng (khong phai kinh hiru co, vi ching 1a nhwra): tiy thudc vao
loai thuy tinh, m0t s0 hodc tat ca tia cwc tim dwgc hap thu, nhwa thi khong.

Shadoww of
; % *‘Ky:*h ‘ LEXEX the glasses on
AL 4G AT ' odofototsl -
- * % . L € materia
“** tﬁ}** ﬁ ,t ?‘ : .Vr*»: ! ’ )
"‘*‘K*«K"*ﬁ . o5 AT Boéng cua
* * J:** < :*‘ » 3 : : B ¢ ’ A A
ix ** 7K I kinh trén vat
Fluorescent material and : liéu
olasses, illuminated with white ~ The same material and glasses
light. but illuminated with UV light.
VAt liéu huynh quang va kinh, ~ Chatlieu va kinh twong tur
dworc chiéu sang bang 4nh nhirng dwoc chi€u sang bang

sang trang, tia UV.



Activity 10: Filter UV radiation
Hoat dong 10: Loc birc xa t¥ ngoai
The ozone layer is created by the interaction between light and O2 : Tang ozone tao
b&i sw phan rng gitra anh sang vao O2. 02 + hv — O + O (hv: UV energy of
photodissociation — Ning lwgng tir ngoai)

02+0—->03
And at the same time O3 filters the UV: Cung lic d6 ozone 13ai 10c ti¥ ngoai

O3+hv—02+0

It is important to use
special sunglasses to avoid
retinal damage!

(with UV filter) Diéu
quan trong 1a st dung
kinh ram ddc biét dé
tranh tOn thwong vong
mac! (c6 b0 loc UV)
Insert




X-rays

m More energetic than UV
is the X-ray radiation.

m Tia X c6 nang lwong cao
hon UV

m It is used for radiographs
and other medical
imaging techniques.

= Str dung dé chup anh va
ki thuat hinh anh trong y
té




X-rays

More energetic than UV

In the cosmos, X-ray radiation is
acharacteristic of high-energy events

Chandra X-Ray

and objects: black holes, star
collisions, etc.

The mission of the Chandra Space

HST Optical|

Telescope is to detect and monitor
these kinds of events and objects
Trong vii try, birc xa tia X 1a dac
trirng clla cac st kién va vat thé ning
lwong cao: 10 den, va cham sao, v.v.
Nhiém vu clia Kinh vién vong Khong
gian Chandra l1a phat hién va giam sat
cac loai sw ki€n va vat thé nay




Gamma rays — Tia Gamma

Ant Post

It is the most energetic radiation.

On the Earth these rays are emitted by v
most of radioactive elements.

Like X-rays, both are used in medicine,
in imaging tests and in therapies to _
cure diseases like cancer. . Rad : Wa

N6 12 birc xa c6 ning lwgng cao nhat.

Trén Trai dat, nhirng tia nay dwoc d 4
phat ra b&i hau hét cac nguyén t6
phong xa.

Gidng nhw X-quang, ca hai déu dwgc
stt dung trong y hoc, trong cic xét
nghiém hinh anh va trong cac liéu
phap dé chira cac bénh nhw ung thw.




Gamma rays — Tia Gamma

The occasional violent eruptions of gamma rays are not unusual in the sky.

There are different types that last from seconds to hours. One problem is to define their
exact location to help identify what objects are producing the radiation.

Astronomers tend to associate them with the fusion of binary stars, which can result in a
black hole being formed.

Trén bau tr®i cac vu phun trao manh liét tia gama rit phd bién.
Co6 nhiéu loai khac nhau kéo dai tlr vai gidy d€n vai gior. Mt van dé 12 phai xac dinh vi
tri chinh xac clla chiing dé giup xac dinh nhirng vat thé nao dang tao ra birc xa.

Cac nha thién van hoc c6 xu hu’O'ng lién két _chiing voi sw hop nhat clla cac ngdi sao
nhi phan, di€u nay c6 the dan dén mot 10 den dwo'c hinh thanh

Fermi's Five-year View of £ﬁé"Gamm@t(%Y_Sky



Uses of EM radiation in Medicine
Dai s6ng dién tir cho v té

Ning lwgng cao I Ning lwgng thap

High Energy Low Energy

Increasing Wavelength

—

UltraViolet Thermal
Phototherapy

Endoscopy
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Use of Radio Waves song radio

o Magnetic resonance, diagnosis

of soft tissues COng hwong twr " .‘
chuan doan mé mém & '?"
MRI Human éart

Use of X-rays —Tia X

« Radiographs and computed axial
tomography (CAT scan) Chup X
quang va chup cat 1&p truc vi tinh
(chup CAT)

X-ray

Use of Gamma-rays Tia Gama
o Imaging tests and therapies to cure

diseases like cancer. Used in positron
emission tomography (PET scan) Cac . .
xét nghiém hinh anh va liéu phap @6 = .
chira cac bénh nhw ung thw. Pworc st |
dung trong chup cat 1&p phat xa
positron (quét PET)




Thank you very much

for your attention!
Cam on cac ban
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