DAO PONG PIEN TU
1. Mach dao d¢ng

- C4u tao: mach dao dong LC gém cudn cam va tu dién ghép voi nhau tao thanh mot mach dién kin.
- Nguyén tic hoat dong: dua trén hién twong cong hudng dién tu.

- Ung dung: ding trong cac mach thu, phat song dién tr.

- Cac phuong trinh:

+ Dién tich: g = Qocos(wt + @)

= Ugcos(wt + o); UO:&.

+PDiép ap: u = c

aq
C
+ Cuong d6 dong dién: i = q’(t) = -@Qosin(wt + ¢); lo = ®Qo.

., 1 | 2n
-Tanso géc: o=———=—2=""=2xf
J Jic Q T
- Chuki: T=2n+/LC = %=E=l B
I, o f ;

1 e 1
2nJLC 27Q, 2n T

- ¢ léch pha gita g, u va i: (gian do)

-Tansd: f=

A=
Vol

- C&c hé thae doc lap:
g=Cu

GADIRERNY
o o)

- Ning lugng dién truong: Wq = %Cu2 =%CU§ cos’ (ot+¢)

- Ning luong tir truong: Wi = %Li2 =% LIgsin? (wt+o)
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- Ning luong dién tir: W = Wq + W; = Lewlii- 1Cug L LI _% hang s6.
2 2 2 2 2C
— W4, W bién thién tuan hoan véi chu ki % W duoc bao toan.
- Pon vi:
+1F=10°puF +1H=10°pH +1C=10%pC
+1F=10°nF +1H=10°nH +1C=10°nC
+1F=102pF +1 H=10%pH +1C=10?nC

- So' dd mo ta trang thai hoat dong cua mach LC:
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2. Song dién twr
- binh nghia: Ia qué trinh truyén di trong khong gian cta dién tir truong bién thién tuan hoan theo thoi gian.

- Tinh chét

+ truyén trong cac mdi truong vat va chan khong. Trong chan khong, song dién tir lan truyén ¢ = 3.108 m/s.
+ & song ngang. Cac vecto E, B vudng goc véi nhau va vudng goc véi phuong truyén séng V.
+ trong song dién tur, E, B luon dao dong cung pha.

+ tuan theo cac dinh luat phan xa, khic xa, nhiéu xa, ...
+ mang theo nang lugng

+ budc song: A = vT = v2n/LC.

- Phéan loai:

+ S6ng dai: A > 1000 m: lién lac dudi nudc.

+ S6ng trung: A > 100 m: ban ngay bi tang dién li hap thy, lién lac trén mat dat.
+ S6ng ngan: A = 10 m + 100 m: phan xa tbt trén mat dat va tang dién li, lién lac trén mat dat.
+ S6ng cuc ngan: A < 10 m; dung trong truyén hinh, lién lac trong vii tru.
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SONG ANH SANG

1. Tan sic anh sang
- Hién tuong tan sac: 1 hién tugng phan tich anh sang thanh cac anh sang don sic khéac nhau khi qua mit phan
céch giira hai moi trudng trong subt.
- Anh sang don sic: c6 tan s6 xac dinh va khong bi tan sic khi qua mat phan cach méi truong trong sudt.
- Anh sang tring: 1a tap hop vo sé anh sang don sic khac nhau c6 mau bién doi lién tuc tir d6 dén tim.
- Quang phé cua anh sang trang
- Chiét suit cia méi trudng trong sudt phu thudc vao mau sic anh sang theo chiéu ting dan tir do dén tim.
2. Giao thoa anh sang (chung to anh séng c6 tinh chét s6ng)
- Thi nghiém 1-ang véi anh sang don séc: [x a, i, L (mm)]; [D (m)]; [k (pm)]

+ Hién twong: trong viing giao thoa xuét hién cac van sang, van tdi nam xen k&, cach déu nhau va déi xing
qua van sang trung tam.

+ Pidu kién vé hiéu duong di: d2 — d1 = K\

A NN Tea gL e A Y TR TP . D
+ Khoang van la khoang cach gitra hai van sang hoac hai van toi lién tiép nhau: i=x,,; —X, _+D
a
— khoang cach giita n van sang hoic n van téi lién tiép: (n — 1)i
+ vi tri van giao thoa: x = ki = kE
a
Xy,

+ S van giao thoa trén doan MN bt ki: Xwo o< Xn N (luu y phia M, N so vé§i van trung tam)

i [

+ S van giao thoa trén trudng giao thoa: —ZL< k <2L
| |

- Thi nghiém I-ang véi anh sang trang:
+ Hién tuong: xuat hién cac dai sang c6 mau bién doi lién tyuc tir do dén tim (tim trong, d6 ngoai) ddi xung
nhau qua van sang tring trung tam.
+ Sy trung van giao thoa: hai van trung nhau thi cung vi tri trén treong giao thoa
X1 = X2 < ki1 = kol < kid = koo = ﬁ:'__z:&
kZ Il 7\’1
- Do rong quang phd bac k: Ax = Xag — Xt
3. Méay quang pho
- Pinh nghia: 12 dung cu ding dé phan tich anh sang.
- Nguyén tic hoat dong: dya trén hién tuong tan sac anh sang.
- CAu tao
+6ng chuén truc: tao ra chim sdng song song chiéu dén hé tan sic.
+ hé tin sic: tan sic chim sang song song
+ budng t6i: quan sat quang phd ciia nguon sang.
4. Céc loai quang phé
- Quang phd lién tuc
+ Pinh nghia: | dai séng c6 mau bién dbi lién tuc.
+ Ngudn phéat: chat ran, long, khi & nhiét o cao, ap suét In.
+ Dic diém: chi phu thudc vao nhiét dé ngudon sang.
+ Ung dung: do nhiét ¢4 ngudn sang.
- Quang phd vach phat xa
+ Pinh nghia: gdm céc vach sang nam riéng lé trén nén toi.
+ Ngudn phéat: chat khi hodc hoi & nhiét d6 cao, 4p suat thap.
+ Pac diém: cac nguyén t6 khac nhau cho quang phé vach khac nhau vé: sé luong vach, mau sic vach, do
séng ti doi giira cac vach.
+ Ung dung: xac dinh thanh phan cu tao ngudn sang.
- Quang phé vach hap thu
+ Pinh nghia: gdm céc vach ti nam riéng 1é trén nén quang phd lién tuc.
+ Ngudn phat: chat khi hoic hoi & nhiét do cao, &p suat thip
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+ Pic diém: nhiét d6 nguon quang phd vach hap thu phai nho hon nhiét dé ngudn quang pho lién tuc.
+ Ung dung: xac dinh thanh phan cu tao ngudn sang.
5. Céc tia bic xa
- Tia hong ngoai
+ Pinh nghia: 1a song dién tir, khdng nhin thiy duoc c6 budc song Ién hon bude séng anh sang do.
+ Ngudn phat: vat c6 nhiét d6 cao hon 0 K.
+ Tinh chat: tac dung nhiét; dé bj cac vat hap thu; gay ra 1 s6 phan ng hoa hoc; c6 thé bién duoc duoc.
+ Ung dung: say kho, sudi 4m, chup anh ban dém, b diéu khién tir xa, trong quan su.
- Tia tir ngoai
+ Pinh nghia: 14 song dién tir, khdng nhin thiy duoc c6 budc song nhé hon budc séng anh sang tim.
+ Ngudn phét: vat c6 nhiét ¢o cao hon 2000°C
+ Tinh chét: tac dung Ién phim anh; kich thich sy phat quang cua nhiéu chét; kich thich nhiéu phan ng hoa
hoc; 1am ion héa khdng khi; tac dung sinh hoc; bi nuéc, thuy tinh hip thu rat manh.
+ Ung dung: tiét tring, chira coi xuong, tim vét nit trén bé mat san pham kim loai.
- Tia Ronghen (tia X)
+ Pinh nghia: 14 song dién tir, khdng nhin thiy duoc c6 budc song nho hon budc song tia tir ngoai.
+ Nguon phéat: ng tia Ronghen, dng Cu-lit-gio
+ Tinh chat: kha nang ¢am xuyén; 1am den kinh anh; phéat quang 1 s chat; ion héa khéng khi; tac dung sinh I.
+ Ung dung: chup X quang, chita tri ung thu nong, tim khuyét tat trong cac san pham dac, kiém tra hanh i,
nghién ctru thanh phan va ciu tric cua cac vat ran.
- Tia gamma (y):1a song dién tir, 1a chum photon c6 nang luong cao, budc séng rat ngan A < 10°?m.
- Thang song dién tu:

‘ SORGWORIVER Tiahongngoai ASNT [ENNGON TiaX [WEl - ciam dan

LUQNG TU ANH SANG

1. Hién twgng quang dién (chung té anh sang co tinh chat hat)
- Hién tugng: anh sang lam bat electron ra khoi mat kim loai goi la hién twong quang dién.
- Dic diém:

+ electron quang dién

+ khéng phai bic xa nao ciing gay ra quang dién

+ dong quang dién bdo hoa: loh = n.e

+ Piéu kién dé dong quang dién triét tiéu: Uak < 0 (Un = Uak)
- Diédu kién xay ra quang dién: A < Aq.
2. Thuyét lwgng tir anh sang
- Noi dung thuyét:

+ Anh sang duoc tao bai cac hat goi la photon

+ V6i mdi anh sang don sic ¢ tan sb f, cac photon déu gidng nhau, mdi photon mang ning luong: & = hf = % .
+ Trong chan khong, photon bay véi téc do ¢ = 3.10% m/s doc theo tia sang.
+ MJi 1an mot nguy@n tir hay phan tir phét xa hozc hip thu anh sang thi chiing phét ra hoic hap thu 1 photon.
- Cong thuc caa Anhxtanh vé quang dién: € = Ao + Wao. (Anh sang c6 ludng tinh song hat)
- COng suat nguon sang: P = np.e

- Higu suét luong tir: H = = 100%.
p
3. Hién twgng quang dién trong
- Chit quang dan: dan dién kém khi khong bi chiéu sang va dan dién tot khi duoc chiéu séang thich hop
- Hién tugng céc electron lién két duoc anh sang giai phong dé cho tra thanh céac electron dan goi 1 hién twong
quang di¢n trong.
- Quang tré: 1a dién tro 1am bang chat quang dan
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- Pin quang dién (pin Mat Troi) 12 nguén dién chay bang ning lwong énh séng, né bién ddi truc tiép quang ning
thanh dién nang;

+ Nguyeén tic: dua trén hién twong quang dién trong.

+ Hiéu suat 10%.
4. Hién twong quang — phéat quang
- Hién tugng quang — phat quang 1a sy hap thu anh sang c6 budc song nay dé phat ra 4nh sang c6 budc séng khac.
- Huynh quang 1a sy phat quang cua chat long va khi, &nh sang phét quang bi tit rat nhanh sau khi tit 4nh sang
kich thich. Ang > Akt
- L&n quang la sy phat quang cua chét rin, 4nh sang phat quang c6 thé kéo dai 1 khoang thoi gian nao d6 sau khi
tat &nh sang kich thich.

5. La-de

- Pac diém:
+ tinh don sic cao + tinh dinh huéng cao
+ tinh két hop cao + cuong do 16n

- Ung dung: trong rat nhiéu linh vyc nhu: y hoc, cong nghiép, thdng tin lién lac, ...
6. Mau nguyén tir Bo
- 2 tién dé Bo:

+ Tién dé vé cac trang thai ding: nguyén tir chi ton tai & trong c4c trang thai c6 ning lugng xac dinh goi 1a
c4c trang thai ding. Khi & cac trang thai dirng thi nguyén tir khéng buc xa. O céc trang thai dung thi cac electron
chuyén dong quanh hat nhan trén nhitng quy dao c6 ban kinh hoan toan xac dinh goi la quy dao ding. r = n’ro

n 1 2 3 4 5 6

Tén quy dao K L M N O P
Ban kinh o 4ro 9o 1610 2510 36ro
Ning lwong (eV) | -13,6 -3,4 -151 | -0,85 | -0,544 | -0,38

+ Tién dé vé sy buc xa va hap thu nang luong cua nguyén ta: Khi nguyén ti chuyén tir trang thai dimg ¢ nang
lwong En sang trang thai dimng Em thap hon thi n6 phét ra mdt photon ¢6 ning lugng dung bang hiéu En — Em:
€ = hfom = En - Em
Nguoc lai, néu nguyén tir dang ¢ trang thai dimg c6 ning luong Em ma hap thu dugc photon ¢6 ning dung bang
hiéu En — Em thi n6 s& chuyén Ién trang thai dimg c6 ning luong En.
- So @6 chuyén mirc nang lugng caa nguyén tir Hidro:

H;
Es 0 P
E- = - (0]
Es B N
Ej Ha LR A M
Pa sen
i Viung hong ngoai
E, FYY Y g g ng L
Banme
Ving kha kién va mot
phan ving tir ngoai
E, YvYyy K
Lai man
Ving tirngoai
1 1 1
€3 =8&5, +&y f31:f32+f21,7\’— = 7\‘—+7\’— S e
31 32 21

VAT LI HAT NHAN

1. Hat nhan nguyén tir
- CAu tao: 5X; A: sb nuclon; Z: sb proton; (A — Z): s6 notron.
- Don vi:

+ khéi luong: kg, u, MeV/c?.

+ning lugng: J, MeV; 1uc? = 931,5 MeV; 1 MeV = 1,6.10%3).
- Do hut khéi: Am = [Zmp + (A - Z)mn — mx]
- Ning luong lién két: 13 ning lwong téi thiéu can thiét dé pha v mot hat nhan thanh cac nuclén riéng biét.
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Wik = Amc?
W, Amc’

- Nang lugng lién két riéng: W, e

- Cong thirc Anhxtanh vé nang luong:
+ Niang lugng nghi: E,=m,c?

, hat nhan c6 Wik cang 16n thi cang bén ving.

+ Ning luong twong d6i: E=mc®; E = Ep + K

+Dbong nang: K=E —Eo = L—EO.

Vv 2
-(3)
c
2. Phong xa

- Pinh nghia: 14 qué trinh tu phan ra caa mot hat nhan khong bén viing.

- Céc tia phong xa
+ tia oz 1a dong c4c hat nhan 4He ; bay trong khong khi v = 2.107 m/s; ion hoa khong khi; léch vé ban dién am.
+tia B~ 1a dong céc electron e; + tia B*: la dong cac pozitron Je;
+ tia y: 1a song dién tir c6 budc song rit ngan (A < 102m), 1a chum photdn co ning lugng rat cao; thuong xay

ra trong phan ung hat nhan hoac trong phéng xa o hay
t

t
N=Ne™=N,2T m=m,e*=m,2 T
- binh luat: B ot
AN:NO—N:NO(l—Z TJ Am:mo—m:mo[l—z T]
t 01T ] % | 2T | % | 3T | % | 4T % 5T %
N N N N N
N [ No| — [ 5006 | —2 | 2506 | 2 |125% | —° | 6250 | —° | 3.125%
2 4 8 16 32
N 3N 7N 15N 31N
AN | 0 | =2 | 5006 | 220 | 7505 | L0 | 87,50 o | 93.75% o | 96,875%
2 4 8 16 32
m Imo| M (5006 | Mo |2506| Mo | 12506 Mo | 52506 | Mo | 31250
2 4 8 16 32
m 3m m 15m 31m
Am | 0 | Do | 5006 [ Mo | 7506 | 1o | 87 504 o | 93,75% o | 96,875%
2 4 8 16 32

3. Phan &ng hat nhan
- Dinh nghia: |4 sy twong tic gitra cac hat nhan va bién doi thanh hat nhan khac: AZ\iA + 2 B— /ZX + AZ“AY
- Phan loai:
+ phan tng hat nhan ty phat (qué trinh phong xa)
+ phan &ng hat nhan kich thich:
¢ Phan tng phan hach: 1 hat nhan nang va thanh 2 hat nhan trung binh + téa Q.
0 Phan wng nhiét hach: két hop 2 hat nhan nhe — hat nhan ning hon + téa Q.
- Cac dinh luat bao toan
+ Bdo toan di¢n tich: Z,+Z,=2,+27, + B4o toan sé nuclén: A +A,=A,+A,
+ Bao toan nang luong toan phan: E, +E,=E, +E, + Bao toan dong luong: E)A +E)B = EJC +E)D
[ (my+mg)—(my+my)|c?
[(Amy +Am, )—(Am, +Am,)]c?
(W|k(><) + VVIk(Y))_(WIk(A) + WIk(B))
(K +Ky) (K, +Kyg)

+ Néu Q > 0 thi phan ng téa ning luong
+ Néu Q < 0 thi phan tng thu ning lugng

- Nang luong trong phan tng hat nhan: Q=

(o))





