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Muc tiéu

m Cho thdy cic hién tirg'ng ngoai kha ning
nhin thay, vi du nhi ning lwong dién tir
phat ra tlr cac thién thé, nhirng khong thé
phat hién bang mat ngwoi.

m Thwc hién mot s0 thi nghiém don gian dé
xac dinh sw tOn tai clla phat xa trong cac
viing bwrdc so6ng clia séng vo tuyén, hong
ngoai, tia clrc tim, vi song va tia X.




Trinh bay

m Trong nhi€u thé ky, vii tru dia dwg'c nghién
clru chi v@i anh sang dwgc phat hién bori
mat ngWoi.

m Co thong tin dén tir song di€n tlr clla cac
bwrdc song khac ma mat chiing ta khéng
th€ nhin thay.

m Cac nha thién van hOoc quan sat ngay nay
trong song vo tuy€n, vi song, hong ngoai,
tia clrc tim, tia X va tia gamma cuing nhw
trong cac tia nhin thay dwoc. Na




Phé Dién Tir

Tat ca bwdc séng clia birc xa dién tir.
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Birc Xa Blackbody

Bat ky "co’ thé mau
den'" khi dun néng
phat ra anh sang tai "
nhiéu bwdc song ".

Radiation intensity
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. Feesnema Coé Apog ma tai d6 cwong
Bang cach nghién ctru blrc 4 ¢{1a birc xa lamaximum.
xa clla mOt vat thé o xa,
ching ta c6 thé do dwoc
nhiét d0 cua n6 ma khoéng
can phai do dén do6. Diéu
nay ap dung cho cac ngoi
sao, ma gan nhw lamau den

16 q M DAy phu thudc vao




Atmospheric

Blrc xa mat troi
1dows cho cac vung nang lwg'ng khac nhat

Gamma Rays, X-Rays and Ultraviolet
Light blocked by the upper almosphere
(bast obsarved from space)
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Bau khi quy€n clla Trai DAt rdt m& duc d6i v&i hau

4

hét bwdc songcua birc xa. Chung téi c6 thé phat hi
cac ning lwong cao tir khéng gian va ning lwong
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Khi ning lirg'ng di€n tir mat tr¢i di qua bau khi quyén,
birc xa "black body" thay doi, nhirng [1 max ma tai do6
dd chi€u xa 12 maximum van gan nhw khéng thay doi

5700 K Blackbody Spectrum

Radiation at Sea Level
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Chung ta biét rang c6 [ 4 , ma & d6 @0 chi€u xa hodc
birc xa 1a tdi da phu thudc vao dd chi€u clla T, nhwrng n6
khong can phai & trong mdt viing nhin thdy clla quang

~?

Vi du, co’ thé con ngr¢ri c6 mot T = 273 + 37 = 310 K.
Sau d(), phét ra maXimun trong xméXM = 9300V”N.

Cac thi€t bi nhin dém st dung [] M(EB nay.
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Hoat d0ng 1: X4y dirng quang pho ké
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Tuy thuc
vao cal ban
dung, moOt
phan dia
DVD hoac
dia CD, ban
cat phan phi
hop cua
khuén mau.




Hoat dong 1: X4y dirng quang pho ké

Thao 10p kim loai
clia dia CD ra bang
bang hoac gii no.

CHU Y! Cac 1op
phu sé khong boc ra
mau trang hodc
thro'ng maiCDs,,.




Hoat dong 1: X4y dirng quang pho ké

Bé mat mau
den gap lai O
bén trong.

So sanh quang
pho tir dén
‘i o day toc, den
. B2 4 huynh quang




Hoat d0ng 2: Trirc quan héa dwong
natri

Quang pho cho phép ching ta bi€t thanh phan héa hoc clla cac
ngdi sao va cac ngoai hanh tinh bang cach nghién citu quang
ph6 dén v&i chung ta. Hiy xem mdt vi du bang cach st dung
mOt cAy nén, noi ching t6i sé ngdm tam badc v&i mot chut
mu0i phO bi€n (Na Cl) dé xem dong phat xa natri twro'ng ng
vO'i mQt bwd'c song 589.




Hoat d0ng 3: Phin huy 4nh sang mat tr0ri
vO’i giot nwrorc

Tré con c6 thé chia
nho6 anh nang mat
tr’i va tao ra cau
vong.

Ho cidn mOt cai voi
vO’i mOt voi xit tOt.
Ho phai quay vé v&i
Mat troi.




Cac viing khac clla quang pho

CHANDRA *» X-RAY

s C6 mOt vat chat c6 nhiét do

thﬁp hon nhiéu so v&i cac
ngoi sao, vi du, dam may vat
chat lién sao.

Chung khong phat ra birc xa
nhin thay, nhu’ng phat ra birc
xa hong ngoai, song vi ba va
song vo tuyén.

Loai birc xa dwgre lién két
v0'i cac qua trinh  dang xay ra
bén trong vat thé. Vi du: chi
ti€t & trung tAm thién ha clia
chung ta ...




Birc xa hOng ngoai
m William Herschel da phat hién - . NASAIPAC
ra tia hﬁng ngoai bang ling
kinh va nhiét ke.

m N6 1a mot dac tinh cuila cac vat
thé am, ngay ca nhitng vat thé
khong dil néng dé phat ra anh[™
sang nhin thay dworc.

= D€ 1am noi bat bikc xa nay,
chung t6i thi€t 1ap mot sw
tiro'ng dwong gitra nhiét do v§
mau sac. ‘



Hoat DOng 4: Thi Nghiém Herschel

@ Nam 1800, Herschel
da phat hién ra tia
hOong ngoai trong
anh sang mat troi.




Hoat POng 4: Thi Nghiém Herschel
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Hoat POng 4: Thi Nghiém Herschel
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Hoat POng 4: Thi Nghiém Herschel
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BANG THU THAP DU LIEU

Nhiét ké s6 1
mau xanh
dwong

Nhiét ké sé 2
mau vang

Nhiét ké sé6 3
c6 mau do

Nhiét ké s6 4
trong bong
toi
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4 phat
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Hoat d0ng 5: Phat hién hong ngoai bang
dién thoai

= Diéu khlen tlt xa phat ra tin hi€éu hong ngoai
nhirng mat chiing ta khong thé nhin thiy chiing.

= Nhiéu may anh dién thoai di ddng nhirng khong
phai tat ca déu nhay cam vai IR.
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Strc manh cla tia hOng ngoai

m Bui lién sao hap thu anh sang nhin thay
dwg'c nhirng khéng hong ngoai qua nhiéu.

~ P - A
< 3 TR
L] £ Yo > ¢ . ..'
.~ :
T, -y g N I
48 . 4 ‘e R L
: ey o gy .
- & i o ;._,‘, do
; ™ 2 & . .: e “
*s  * e - g
‘e 2 o a1 »8 Dy i £
. ‘ Rl
~ -t
» ’ T o, ¢
| » - » 5
o5 AL Hy »
. : A KL 8
. » Ly v B e
Pty -
. - ‘
< r) .' ¢
- =
o
- ~ - .
. £ 25" "X *3%
-9 2
. . ) N pU Y »
-




Hoat dong 6: Phat hi€én anh sang hong
ngoadi cla bong dén

" HAiu hét ning lwong phat ra tit bong dén s@ri d0t nam
trong ving nhin thdy dwo'c, nhirng né ciing phat ra tia
hOng ngoai c6 thé xuyén qua mat s0 loai vai khong
thé xuyén qua bang bikc xa nhin thdy dwoc.

" Diéu twro'ng ¥ cling xay ra v&i bui thién ha, c6 thé
dworc phat hién tir birc xa hong ngoai clla n6, nhirng
khong 6 rang trong viing c6 thé nhin thay dwgrc.




Hoat d0ng 7: Chom sao v@ri dén LED
hOong ngoai

Cassiopeia v&i dén LED
hOong ngoai.
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Phat ra song radio

® Blrc xa EM c6
bwoc song tir mét
dén km dworc goi 1a
song vo tuyén. . &
# Chung dwgrc sty . ;
dung cho cac tram
thwro'ng mai. -
. S(')ng vO tuy€n cﬁng >
dén tir khong glan
va do d6 cung cap
thong tin khong thé
nhin thay & cac
bwdc song khac.




Hoat d0ng 9: San xudt séng vo tuyén
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Tia t¥ ngoai

= Cac photon UV co6 nang lll’()’ng cao
ho'n so v@i cac photon c6 thé nhin

thay dwoc. (Anh sang den UV-A dwgrc sy
dung deé ting trird'ng thirc vat)

m UV-C pha huy cac lién két h6a hoc
gilta cac phan tw hitu co. O’ liéu cao
tia ctrc tim c6 thé gay tlr vong cho

culc song (UV-C dwoc sir dung dé khir
trung vat li€u phau thudt)

m Birc xa UV-C du’O’c loc b0’i ozone .

trong khi quyén. Ozén trong khi quyén

dwgc hinh thanh b0 sw twong tac gilta anh
sang mat tri va 02, va n6 1oc hau hét tat ca
anh sang tia ctrc tim, chi cho phép s phat Johann Ritter phat hién ra

tri€n clla s sOng di qua. blrc xa cwec tim vao nim
1801




Tia t¥ ngoai

m Mat troi phat ra birc xa tia cire
tim, nhirng hau hét n6 dworc loc
b0i 10’)p ozone O phia trén cung
clia khi quyén clia ching ta;
lwg'ng dén Trai dat c6 10i cho sw
sOng.

® Birc xa nay la thir 1am cho da
chiing ta ram nang.

m Neéu tang ozone giam d0 day,
Trai dat sé nhan dwoc liéu cao
hon va ung thwr da sé tang sinh.




Anh sang cwrc tim

Thién ha
Andromeda
trong anh
sang nhin
thay
(Hubble)

Thién ha
Andromeda
trong anh
sang UV




Hoat d0ng 10: Pén den (UV)

= C6 vat chat phat ra 4nh siang khi dwoc chi€u sing
bang tia circ tim. Néu la huynh quang, né chi phat
ra anh sang khi dwgc chiéu sing bdi tia cire tim.

o
T

? H 25 3
-

Piém danh
dau vé hodc
ho0 chiéu

Nuwoc tonic,
c6 chira
quinine




Hoat dong 11: Pén den (UV)
= C6 vat chat phat ra anh sang khi dwge chiéu
sang bdng tia ctrc tim. Néu la
PHOSPHORECENT, n6 phat ra anh sang kha

kién trong mot thoi gian. . .
Nhirng ngdi sao trang tri ntho  Ap phich khan cap




Hoat dong 12: Bén den (UV)

Co6 nhirng vat liéu 1gc rat nhi€u tia cwc tim,
chang han nhu’ thuy tinh. Kinh mat nén
dworc lam bang thuy tinh, khong phal nhtra,
dé bao vé vong mac, dé la mo bleu mo.

Neéu chung dwoc lam bang nhwa (hitu co),
chung phai c6 bo loc tia circ tim

A

| —— Khi ban loai

Kinh thlly tinh il
trén vat liéu lan b? 1A17h, lian
quang, dugc chié c6 thé thay

cach ho da

sang bﬁng tia clrc

tim

loc anh sang
tia clrc tim




Tia X

® Nang lwo'ng hon tia ctrc
tim 12 birc xa tia X.

m N6 dwogrce str dung cho
chup X quang va cac ky
thuat hinh anh y té khac.




Tia X
Nhiéu ning lwong hon UV

-
m Trong vii try, birc xa tia -
X 12 acharacteristic clla
cac st ki€n ning lwgng . .
cao va cac do0i twong: 10 ' |
den, va cham sao, vv ‘
Ry
= Nhiém vu ctia Kinh i Ay
vién vong Khéng gian ¥ ;’K-'.‘i P — T

Chandra la phat hién va S '
giam sat cac loai sw .
kién va vat thé nay




Tia gamma

= DAy 14 birc xa manh nhat.

m Trén Trai Dat, cac tia nay
dwgc phat ra bori hau hét
cac nguyén t0 phong xa. ol

m GiOng nhw tia X, cd hai déu =~~~ =/
dwoc str dung trong y hoc, &
trong cac xét nghiém hinh
anh va trong cac li€u phap
dé chira cic bénh nhw ung
thur.




Tia gamma

m Cac vu phun trao manh thinh thoang cua tia gamma
khong phai 1a bat thworng trén bau troi.

m C6 nhiéu ki€éu khic nhau kéo dai tir vai gidy d€n vai gio.
MOt van dé 12 xac dinh vi tri chinh x4c clla chung dé
giup xac dinh vat gi dang tao ra birc xa.

m Céc nha thién vin hoc cé xu hrong lién két chung vO'i

sw hO‘p nhat clla-cic ngdi sao doi, di€u nay c6 thé dan
dén mot 10 den dwgc hinh thanh.




Str dung birc xa EM trong y hoc

High Energy I Low Energy

Increasing Wavelength

Samma UltraViolet Thermal
Rays Phototherapy

N L @

X-Rays Endoscopy




. Gljif‘glhlro'ng tlr, chan Pf e |
doian mé mém ‘ Pl
MRI Tlm'ngﬁ’oﬁﬁ '
Str dung tia X
e X quang va chup cat lop X-quang

truc vi tinh (CAT scan)

Str dung tia gamma

CAT &x‘géi binh

thwdng

« Hinh dnh xét nghi€m va
phwong phap diéu tri d€ chira
bénh nhwcancer. Dwgc str
dung trong chup cat 1¢'p phat
xa positron (PET scan?”)

. Yol




Cam on ban rat
nhiéu
vi st¥ chu y cua ban!
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