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Abstract: In this article, a set of geometrical optics experiments compatible with new teaching methods
with many improvements compared to today’s commonly used experiment sets has been created. Images
obtained by the improved experiments are sharp, clear, and highly illustrative. The innovative experimental
set is compact, flexible and can operate independently of the power source from the classroom. This result
is achieved by choosing a light source with a new light emitting mechanism, improving it and creating

supporting components.
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1. Mé déu

Thi nghiém minh hoa, biéu dién gitip ngudi hoc
¢6 cai nhin tryc quan va hiéu rd hon vé cac dinh luat,
hién tuong vat ly. Nho do tang himg tha cua nguoi
hoc va hiéu qua giang day cua tiét hoc. Hién tuong
phan xa toan phan 1a mot trong nhitng hién tuong
vat Iy ¢6 ing dung rat nhiéu trong khoa hoc k¥ thut
hién nay, chang han nhu trong truyén din thong tin
béng cap quang. Vi vy, hiéu r& hién tuong nay 1a vo
cung can thiét dbi véi nguoi hoc vat ly, dac biét 1a
sinh vién chuyén nganh vat Iy va cong nghé thong
tin. Tuy nhién, cac bd thi nghiém dung minh hoa hién
twong nay trong cac truong dal hoc va phé thong kha
cong kénh, phai sir dung nguon dién phong hoc, dé
gy bong va kho didu chinh dé thu dugc hinh anh
minh hoa tét. Trong nghién ctru nay, mét bo thi
nghiém khuc xa va phan xa toan phﬁn moi da duoc
tao ra gitp khic phuc duoc cac nhuoc diém vira néu.
2. N¢i dung nghién ctru
2. 1. Thuee trang va Phwong dn cdi tién

a) Thuc trang

Khi dugc stt dung minh hoa hi¢n tugng khuc xa
anh sang va phan xa toan phﬁn, bd thi nghiém hién
tai clia cac truong dai hoc va phd thong gip phai
mot s6 nhuoc diém 16n can khéc phuc. Thu nhét,
dén chiéu sang trong b thi nghiém phét ra anh séang
trang, gan v6i phd anh sang ban ngay (hodc dén thép
sang phong hoc), kha giéng mau nén cua bang chia
dd va cac ban thuy tinh nén d¢ twong phan khong
cao. Dbi v6i nhimg ngudi hoc & nira cudi sau phong,
hay vao cac ngay troi quang déng thi nhuge diém nay
lai cang bdc 10 r0 rang hon.

Thu hai, dén dung nguyén ly phat sang do nhiét

nén bi nong, c6 thé dat gan 70 °C nhu trong Hinh 1,
gdy rii ro bong da ddi v6i nguoi lam thi nghiém va
ngudi hoc. Thir ba, dén st dung bién 4p tir ngudn
dién cta phong hoc nén cong kénh va khong thé hoat
dong néu ludi dién gip su ¢d ma khong ¢ hé thong
phat du phong. Pong thoi, viée két ndi truc tiép dén
chiéu sang tir phong hoc thuong khong thé thyc hién
dugc do day dan cia bién ap ngin nén phai ding
thém 6 cam trung gian, tao thém cong kénh va bét
tién khi van chuyén ching dén noi gia day.

Hinh 2.1. Nhiét dé dén chiéu sang khi thi nghiém

b) Phwong dn cii tién

Tir nhitng phan tich trén, ching t6i nhan thay rang
cac nhuogc diém cta b thi nghiém dang sir dung co
thé duoc khéc phuc hoan toan bang mot ngudn sang
don sdc c6 mau hién thi twong phan cao do1 v6i mau
trang, gon nhe va khong st dung ngudn dién cia
phong day hoc. Do d6, ngudn sang laser d6 cim tay,
hoat dong bang pin di dwoc cin nhic lya chon dé thyc
hién viéc cai tién. Chung t6i nghi rang viéc sir dung
ngudn nay s& dem lai céc 1gi thé rd rang. Anh sang do
do ngudn laser d6 cAm tay phat ra c6 do tuong phan
mau rat cao d6i voi mau nén cua bang chia d va mau
trang cua dé cac dung cu thuy tinh. Ngudn laser van
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hanh theo nguyén ly kich thich tap thé nén khi hoat
dong thi nhiét 6 ciia ngudn khong bi ting qué cao,
khong gdy nguy hiém cho ngudi sir dung. Dong thoi,
ngudn st dung pin ¢ thé thao lap, thay the dé dang
lam ting tinh chu dong. Hon nira, ngudn con nho
gon, thudn tién khi mang theo giang day. Tuy nhién,
ngudn laser trén thi trudng phat ra chim tia hep song
song, va khong bam vao bang tir nén ding tryc tiép 1a
khong kha thi. Bé sir dung ngudn, chung t6i da thay
ddi két cau nguén, ché tao thém céac bd phan hd tro dé
bién d6i chim tia hep thanh chum sang phan ky va dé
ngudn c6 thé bam vao bang tir chic chin nhung linh
dong. Chung t6i ciing di tao ra co cAu khe sang tich
hop véi ngudn khi can ding ma khong dung khe sang
lap roi trén bang dé ting tinh gon nhe va thudn tién
cua bd thi nghiém.

Hinh 2.2. Nguon laser
cdi tién

a) Mat trudc

b) Mit sau

c¢) Khe sang tich hop

d) Dau phat

e) Nguodn di tich hop
khe

2.2. Két qua va théo luin

Ngudn laser cai tién phat ra chum tia phan ki, v&i
cong tac diéu khién méi, bd phan hd trg bam bang va
khe sang tich hop dugc thé hién trong Hinh 2.2). Mt
truge cia ngudn (Hinh 22.a)) ¢6 nam cham hinh chit
nhat dung dé gin khe sang, mit sau (Hinh 2.2b)) c6
3 nam cham vong tron d& bam bang. Dau phat (Hinh
2.2d)) c¢6 khoang rong dé thao lap thau kinh va diéu
chinh d¢ phén ky cua chum tia sang. Khe sang (Hinh
2.2¢)) hinh chit L d& dang Idp, thao khoi nguon.

Céc thi nghiém khtc xa (Hinh 2.3a)), phan xa
toan phan (Hinh 2.3b)) va gbéc phan xa toan phan
(Hinh 2.3c)) bang bo thi nghiém cai tién duoc thyuc
hién dé dang v&i hinh anh quan sat dugc c6 do tuong
phan cao, sic nét nhu thé hién trong Hinh 2.3. Chung
t6i ciing tién hanh song song 2 thi nghiém, gdm thi
nghiém voi bo chua dugce cai tién va v6i bo da cai
tién trén cing mot bang. Két qua cho thdy bo duoc
cai tién cho chét luwgng hinh anh minh hoa vugt trdi
s0 v6i bo chua cai tién nhu thé hién trong Hinh 2.4).
Puong di cua tia sang dbi v6i thi nghiém da cai tién
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hién rd trén nén bang trong khi thi nghiém chua cai
tién cho tia sing mo, kho nhin thay.

Hinh 2.3. Thi nghiém
ctia bg cdi tién
3. Két ludn

Chuing t6i da cai tién bo thi nghiém minh hoa hién
tuong khuc xa 4nh sang va phan xa toan phin thong
dung hién tai thanh mot b thi nghiém voi nhiéu wu
diém vuot troi nhu do twong phan mau séc cao, gon
nhe, linh dong va dé dang thuc hién. Viéc thay ddi
két ciu ngudn sang, ché tao bd sung thanh phan hd
trg bam bang va khe sang 1a cac diém méu chét gitp
bd thi nghiém dugc hoan thién. Cac uu diém cta b
thi nghiém co thé duoc tan dung tbt trong cac bai thi
nghiém quang hoc khac, chéng han nhu minh hoa
hién tuong tan xa va giao thoa véi mat s6 diéu chinh
va bd sung. B§ thi nghiém véi cac dac diém va tinh
nang da dugc cai tién rat phu hop v6i cac phuong
phap day hoc mai, chéng han day hoc STEM.
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