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Loi giai

DPiém

Goi t 1a thoi gian hanh khach doc bao theo ,déng hd cua anh ta. )
t' 1a thot gian hanh khach d6 doc bdo doi véi quan sat vién dudi Trai Pat.
Hé s6 Lorentz: y = ! = ! ~1,51

\/ v (J1-0,75
I==
c

Vi hai sy kién bt dau doc va doc xong déu xay ra tai mot diém trén tau vil try, nén
theo tinh twong dbi cua thoi gian, thoi gian ngudi ndy doc tap chi theo dong hd
trén Trai DAt 1a:

t'=yt=1,51.10=15,1 phut =906 s
Do d6, di voi quan sat vién trén Trai bit, trong thoi gian hanh khéach nay doc béo,
tau vii tru da di dugc trong khong gian mot doan duong:

S=v.t=0,753.10°906 ~ 2,04.10" m

Hién tugng chum soéng viba két hop khi di qua cira s6 chinh 13 hién tuong nhidu xa
anh sang qua mot khe hep véi kich thuéce cta khe hep bing bé rong cua cira s6
b=36cm.

a. biéu kién cuc tiéu nhidu xa:

sing = % (k #0) (v6i @ 1a goc nhiéu xa)

Diéu kién cuc tiéu bac 1: sin Q= % = % ~0,14
Do d6, bé rong cua cuc dai chinh gitra 1a khoang cach gitra hai cuc tiéu bac 1:
L=2D.tangp, =2D.sing, =2.6,5.0,14=1,82m
(v6i D 1a khoang céch tir cira s6 toi tuong, goc ¢ nho)
b. Diéu kién cuc dai nhiéu xa qua mot khe hep:
) 2k+1)A
sinp=—— (k#0,-1
ey e ,

beé tinh s0 cuc dai c6 thé quan sat dugc trén tuong, ta c6 dieu kién:

—-l<singp <1

1< 2k+1)A <1 :_2b+/1 k< 2b—A
2b 22 21
2.36.107° +5.107 2.36.10° -5.107
<k<

2.5.107 2.5.107
ta thu duoc: —7,7<k<6,7
Vay céc cuc dai trén tudng quan sat dugc tuong Uing voi cac gia tri cua k #0,—-1
va thém cyc dai chinh gitta. Do d6, s6 cuc dai quan sat dugc trén man 1a 13.

Thay sb: —
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y Khi nh6 16p thuéc nho mat 1én trén gidc mac, anh

R’la R . ) c 4:R , . Je S \ e
' sang phan xa tai dlem M cua 16p thudc di vao tir moi

S truong co chiét suat thap hon (tr khong khi vao

thuoc) nén céc song phan xa bi dao pha.

Anh sang phan xa tai diém N gitta 16p thudc va giac

mac di tir méi truong ¢ chiét sut cao hon cua thudc

(n=1,45) vao giac mac c6 chiét suat thap hon

n=145 AM (n’=1,38), nén soéng phan xa khong bi dao pha.

(thuoe) \ vy| a. Do do6, hi€u quang 16 cua hai tia phan xa:

=138 (gide Mae) | apop 1 =opmN-F=ope 2
2 2

<«>
(¢]
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Dé ban ciia nguoi d6 nhin thiy mat ngudi d6 c6 mau do tuong ung véi bude song
600nm thi hai tia phan xa tai M va N giao thoa vdi nhau dat diéu kién cuc dai.
bicu kién cuc dai giao thoa: AL =kA

Do d6 : 2ne—§=k/1

Suyra: e= @k+DA
M 4” r 14
Do d6, bé day mong nhat cua 16p thude (k=0) la:
-9
€in = A _ 00010 ~1,03.10 " m =103nm
4n  4.1,45
b.

- Diéu kién cac budc song duoc ting cudng khi phan xa trén 16p thube: AL = kA
Do do: 2ne—% =kA

4ne

2k +1
Thay diéu kién anh sang nhin thdy vao ta c6: 0,38um < A <0,74um

Goi 4= 0,38um va A¢=0,74um

Suyra: A=

g < me o ety g Anemd
2k +1 22, 27,
4.1,45.1,03.107 -0,74.10°° 4.1,45.1,03.107 -0,38.10°°
= <k<
2.0,74.10°° 2.0,38.10°°

Ta nhan dugc: —0,096 < k£ < 0,286

Do d0, chi c6 anh sang mau doé c6 budc song 600nm tuwong ung voi k=0 duoc tang
cuong khi phan xa trén 16p thude.

- Diéu kién cic budc song bi giam thiéu khi phan xa trén 16p thudc:

AL = Qk+1A
2
Do do : 2ne—i=—(2k+1)/1
2 2
Suy ra: l=%
k+1

Thay diéu kién anh sang nhin thdy vao ta c6: 0,38um < A <0,74um
Goi 4= 0,38um va A¢=0,74um

g <2 g 2T Ay 2nem
k+1 y A,
2.1,45.1,03.107 -0,74.10°° 2.1,45.1,03.107 -0,38.10°°
— <k<
0,74.10°° 0,38.10°

Ta nhan duoc: —0,596 < k <-0,214
Viéy khong c6 budc song anh sang nao khac trong khoang anh sang nhin thiy bi
gidm thicéu khi phan xa trén 16p thuoc.
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a. Theo dinh luat Kirchhoff, ta co ti sO giira nang suat birc xa don sac va hé sb hap
thu don sic cta cac vat déu bang nhau, va ti s6 d6 ciing bang hé sb burc xa don sic
cua vat den tuyét ddi:

r r

_| B _| B _

("2 vom —( J —( p j = (2.1 guacan = @ (r/I,T )VDTD
AT quacau quacau

Vi a- hé sd hép thu don séc cua qua cu khong phu thudc nhiét d§ va budc song.
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MOoi lién hé gitta ndng suat birc xa don sac vdi nang suat birc xa toan phan:

o0
R, =[r,, dA
0
Nang sut phat xa toan phﬁn cua mdt vat den tuyét dbi, theo dinh luat Stefen-
Boltzmann: R, =cT*  (v6i T la nhiét do tuyét ddi ctia vat)
Do d6, ning suat phat xa toan phan cua qua ciu: R, =acT*
Suy ra, cong suit birc xa clia qua cau: P=R..S=acT"*S
Vi vay, khi cong suét btrc xa cia qua cau bi giam mot nura:
P _acT's T' 1

P, acTS T, 2
Nhiét d6 ciia qua cau luc sau: 7, = ‘{/;T, = ‘{/%.500 ~420,45K

b. Theo dinh luat Wien, budc séng iing vdi nang suét phat xa cuc dai ctia qua cau
0 hai nhiét d6 T va T la:
-3
A _5 2896107 5,792.10°m = 5,792 um
T 500
b

-3

g, =0 2890107 g esg 10°m = 6,888 .um

T, 420,45
Hai budc song nay tng voi bude song hong ngoai va con 16n hon budc song trong
khoang 4nh sang nhin thay (tir 0,38pum dén 0,74pm) khoang 10 1an.
Do d6 theo su phan b ning suit birc xa phu thudc vao budc song thi & khoang anh
sang nhin thdy s& c6 ning suat buc xa rat thap, vi vy chung ta s& khong nhin thay
qua ciu ndy phat sang trong ca 2 nhiét do trén.
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a. Dong ning cua hat proton: K=1,1 TeV=1,76.10" ]
bong nang duogc tinh theo cong thic:

K=E-E,=m,c’[ ! ~1]

2

v
==
C

Do do, van toc cua cac hat proton la:

Vv= l—;.c= 1- ! —.c~0,9999996¢

Kk Y 1,76.107
2 +1 =27 8\2 +1
m c 1.6726.107.(3.10°)

P

b. Do do, hat proton nay c6 budc song de Broglie:

A= L voi1 p la dong lugng cua proton
P
bong lugng duogc tinh theo cong thure:

m,v  1,6726.107%.0,9999996.3.10°

v J1-0,9999996°

2
C

~5,61.10"°kg.m/s

p:

Vay budc song de Broglie cta proton:
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_h_6,625.10™

p 561107

~1,18.10 *m
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