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HUONG DAN THI NGHIEM BAI 5

1. Tén bai: Khao sat hién twong quang dién ngoai — Xac dinh hing sb Plank

2. Nhan xét:

- N6i dén hién tuong quang dién thi 99.9999% sinh vién khdi A ciia Bach khoa déu biét (ndng do

qué tinh khiét ~ 7. Tuy nhién da phan ching ta déu chi biét qua ly thuyét (vi thi dai hoc kiéu gi

ma cha co phan nay). Do d6, muc dich cua bai thi nghiém nay 1a giup ching ta hiéu duoc thé nao
1a hién tuong quang dién va mg dung cia hién tuong quang dién trong viéc xac dinh hing sb

Planck.

- Nhung néi 1y thuyét thi d& nhung dén khi thuc hanh thi kho théi rdi vi di bao gio tiép xuc voi

hé thi nghiém nay ddu. Pa phan cac ban sinh vién khi nhin thiy mdy moc va day dién 1a thiy

cong rOi. Tuy nhién, néu chung ta chiu khé quan sat mot chut thi viéc lép mach s€ khong cé van
dé gi ca (doi khi chi mot vai ba meo nho 1a ¢6 thé nhd cach lap mach)

3. Giai quyét:

3.1. Nhirng dai lwgng cin biét:

— Cép chinh x4c cua Von ké va Ampe ké - céi nay rat nhiéu ngudi nham va cho rang d6 1a do
chia nho nhét (mic du da thi nghiém dén lan thi 3 tham chi 1an thir n) = tom lai phai nhé 1a
cap chinh xac ctia Von ké va Ampe ké chi thi kim thi thuong nim ¢ dudi cing géc bén phai
hodc bén trai cia dong ho chi thi. Trong bai nay néu toi nhd khong nham thi cap chinh xac
ctia hai thiét bi nay déu 13 1.5%. Tuy nhién, cac ban nén kiém tra lai cho chéc vi déi khi c6
mot s thiét bi special lai c6 gia tri 2% > nén kiém tra can than trude khi viét két qua.

— Phan biét dugc kinh mau lyc va kinh mau lam = Cai nay tudng chimg rat don gian nhung
trong thoi gian t6i huéng dan thi nghiém rat nhiéu ban hoi rat ngdy tho:”Mau nio 1a mau luc
ha thﬁy?”. Tém lai, mau lyc chinh 1a mau xanh xAm (mau cia tao hay cua réu) va tat nhién
mau lam s€ 1a mau con lai * »

3.2. Qua trinh do cin chi y:

— Nguén dién cung cip cho dén nam ngay trén bo thiét bi, do d6 dung ai dai dot cim vao dién
220V nhé - 200% la dén s& chay. Truong hop nay toi da gap mot 1an khi mot nhom lién tiép
cam chéy hai céi dén. Va hau qua la vo cuing bi dat, “tién mat tat mang” (mua lai dén va bao
v¢ lai thi nghiém).

— Tuyét dbi khdng duoc cap ngudn khi gido vién chua kiém tra mach (6 thé cac ban mac mach
rat pro nhung rai ro 1a kho tranh nén phuong cham t6t nhat 1a “An toan 1a ban, tai nan la
thu”).

— Khi mic mach xong, ching ta phai ting ngudn tir tir dé dé phong truong hop méic Von ké
hodc Ampe ké nguoc = khi d6 kim s& quay nguoc vé bén trai = lap tic van vé 0 va dao dau
day la OK.

a. Khao sat hién twong quang dién:
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Hinh 1. So' d6 mach dién ddc tring V-A ciia té bao
quang dién

Hinh 2. So do bé tri mat may thiét bi

- Van dé ¢ déy la 1am sao mic dugc mach
chuan > Hay quan sat so dd trong quyén
hudng din thi nghiém (ki hiéu c6 thé khéc
so vai hinh v&) - chdng ta s€ quan sat
hinh mét va thiy ¢ dic diém chinh sau:

e Von ké: ludn diu vao PQ > chi
can nhé 1a thay Von PQ - tic la
ctr thdy ldy hai dau cuoa Von ké
dong thang vao hai diém P — Q.

e PEA - thiy 3 diém do thi dung
hai day nbi lién tiép 1a xong P véi
E r6i E voi A.

e QFAMK - Q nbi véi F, F voi
mot dau caa Ampe, dau con lai
voi K.

Hinh 3. Thiét bi thi nghiém thuc té

e Nhu vay dé méac mach bai nay ching ta chi can nhé:

o VonPQ
o PEA
o QFAmK

- chic nham mat mac mach ciing duogc A .
—  S4 liéu phan nay can chl y cac diém sau:

o Khi U bang 0V thi dimg c6 nghi 12 | = 0 = vi thyc té hién tugng quang dién co thé

xay ra ngay ca khi U = 0V.

o Cha y budc thiét 1ap dong quang dién bao hoa U dit 60V va diéu chinh dén sao cho |
=20, 40, 60 HA - nhiéu ban cb ging mai ma khong Ién duoc | > phuong an giai

quyét la:

= Ting cuong d6 sang (thuong dén khao sat c6 mot nit gat déu diéu chinh do

mo cua den).

= Néu méd hét ¢c& ma vin khong Ién duoc thi sir dung k¥ thuat:”Nhét cy li nhi
tdc d6” = tuc la diéu chinh dén cang gan té bao quang dién cang tdt.

CuuDuongThanCong.com

https://fb.com/tailieudientucntt



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

GV: Tran Thién Dc - http://ducttl1l.wordpress.com V2011

= Hai budc trén ma khéng duoc thi phai kiém tra cac chd tiép xuc xem di chic
chén chura.

= Néu 3 budc trén ma khéng duoc nita thi pé tay = gio tay xin trg gilp cua
gi4o vién huéng dan ngay.

o Sb liéu khi thu thap phai dé y 1a néu | bao hoa cang thap thi gia tri U dé bao hoa cang
nho > khéng bao gio ¢6 nhirng truong hop sau:

= (a3 truong hop déu bét dau bdo hoa & 60V

= Hai truong hop cuing bdo hoa dong thoi tai mot gia trj U

=  Pén 60V ma mot trong 3 trudng hop van chwa bio hoa

- tom lai 1a néu trudng hop 20 pA bdo hoa tai 18V thi 40 pA bdo hoa tai gia tri

U 16n hon 18V (vi du 12 20V chang han) tiép dén 60 pA s& béo hoa tai gi4 tri U

16n hon 20V va nhé hon hoic bang 60V - s6 liéu chi mang tinh chat tham khao.

b. X&c dinh héng soé Plank:

- Cha y khi mac mach bai nay 1a dimg c6 thao toan
bd mach phan a ra. C4c ban chi dau chéo hai dau
PF va QE la xong.

- Ca hai 1an khao sét voi kinh mau luc va kinh mau
lam thi phai dé cting gia tri lo ban dau thuong gia tri
s& nam trong khoang tir 0.68 dén 0.9 pA (cai nay
doi khi gido vién huéng dan sé& fix cho cac ban).

Hinh 4. So dé mach dién do hiéu dién thé can
- S6 liéu thu thap thi can chd y:

e Mau luc bao gid Uak dé triét tieu dong quang dién ciing s& nho hon mau lam > céi nay
chéc ai cling 6 thé giai thich dugc (vi bude luc 16n hon budc séng tim = ning luong e
quang dién tmg véi budc s6ng mau luc s& yéu hon so véi mau lam = Uc sé& nho hon).

e Giatri Uak triét tiéu dong quang dién:

o Luyc: 0.4 dn 052V

o Lam:0.52 d&n 0.70 V
4. Xir ly s6 liéu:
- Bai thi nghiém nay c6 lién quan t6i d6 thi = xéac dinh 6 sai s6 = vé& do thi (nhd cha thich kich
thudc va don vi ctia 0 sai s6, mot canh cia 0 sai s6 co do dai bang 2xAU va 2xAl con AU va Al
bang bao nhiéu thi 7w tic hgnh phic ©
- Pbi v6i phan b, trong truong hop khong thé xac dinh chinh xéac Uc do | khong dat gia tri 0 &
cubi phép do thi ta ké tiép tuyén tai diém cudi cua mdi duong (Mau luc va mau lam) > giao
diém cua cac duong d6 véi truc hoanh s& cho ta gi4 tri Uc (nhung thudng |a ching bao gio
truong hop nay xay ra”® ~ > biét dé day thoi).
- Sai sb twong ddi va sai s tuyét déi khéng duoc quéa hai chir sb c6 nghia va chd y tinh twong
ddng giita gia tri do duoc va sai sb tuyét d6i > cai ndy thi cac ban nén tham khao trong bai quy
tic sai so.
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5. B40 c40 mdu: (ch y |1& sé lieu chi mang tinh chdt tham khdo va do thi chi 1a dang chir
khong phdi |a dé thi chudn = néu copy nguyén thi 100% bj trd lgi bai)

Bang 1
Vin k& V: Um = 100 (v BV = 1.5] %
Micro ampe k&: Im = 100 |[pA) Bl = 1.5] %
UAK[{V) | O 2 4 i 8 | 10|12 |14 |16 | 18| 20 | 30| 40| 50 | 60| 70 | 80| 90
T(pA) | 2 | 14|16 | 18|18 | 18| 20|20 |20 (20| 20 | 20|20 20|20 20| 20 20
T2{pA) | 4 | 26|30 34 [ 34| 36| 36| 38|38 [38) 38 |38 (40| 40| 40] 40| 40| 40
I3(pA) | 4 | 30|42 | 45|50 (5252|5252 |54| 54 |56|56|58|60)|60|60)| 60
Bang 2
Vin k& V: Um = 1w 5V = 1.5] %
Micro ampe ké&: Im = 1 [WA) Bl = 1.5] %
Kinh loc sac mau luc: A1 = 0.5 pm 0

UAK(V) [0.00]0.04]0.08]0.12]0.15]0.20[0.24]0.28[0.32[0.36] 0.40[0.440.48]0.520.56[0.60]0.64] 0.68
I(pA) [0.74[0.58]0.46[0.36]0.26]0.18]0.14]0.10]0.06]0.04] 0.02[0.00]0.00{0.00]0.00{0.00]0.00] 0.00
UAK(V)

1(pA) .,,

Kinh loc sac mau lam (xanh tim): A2 = 0.45 pm
UAK({V) |0.00|0.04|0.08|0.12|0.16|0.20|0.24|0.28|0.32|0.36| 0.40|0.44|0.48|0.52|0.56)|0.60|0.64| 0.68
I(pA) |0.74|0.70|0.64|0.58|0.54|0.48|0.40(0.36|0.30(0.22| 0.18|0.14|0.12|0.10(0.06)|0.04(0.02| 0.02
UAK(V) [0.72]0.76
1(pA) [o.00]0.00

b. £ thi I = f{UAK) ddi vdi kinh mau luc cd bude séng Al va mau lam (xanh tim) cd bu'dc song A2
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K&t qua xac dinh Uc

Kinh luc Kinh xanh tim
Budc sdng A (um) 0.5 0.45
Tan s y (Hz) 6.000E+14 6.067E+14
Hiéu dién thé& can: Uc 0.42 0.7
Hang s& Planck h: 6.720E-34 1.5 |
So vdi gia tri Planck ly thuyét: Ah = 9.5E-36 1.5
Sai s§ tugng d5i: Ahfh = 1.43 B
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Céch xéc dinh gia tri hi€u dién thé can Uc: Vi du xét mau luc chéng han tai UAK =0.4, 1 =0.02
nA va tai UAK = 0.44 thi I =0 > mot vin dé dit ra 1a chua chic gia tri 0.44 di 1a gia tri Uc vi
Uc c6 thé nam trong khoang tir 0.4 dén 0.44 > ta phai liy diém tGng voi UAK = 0.4, 1=0.02 pA
va ké tiép tuyén tai d6 va xac dinh giao diém cua tiép tuyén véi truc U dé tim Uc.

Piém (0.4;0.02)

Piém (0.44, 0)

Diém (rng vdi
gia tri Uc. Xac
dinh bang ty &
(khoang 0.42)

CHUC MOQI NGUOI HQC TOT » A
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