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XET L Al THI NGHI EM KHE YOUNG

1. Céac khai niém.

Trudc khi di vao phan tich cac thi ngim khe Young, tain phai théng nHit: thé nao
la “s6ng” va tit nao la “t”, bai néu khong & khdng bao @i tim thiy chan Iy trong cai
“mon hau 16n” caa ngdbn ng va cai @i la “ludng tinh séng-it” s& mai mai con |&o anh
trong “mé n tran” do chinh cac nha pseudo-physias nén.

- "Hat" — 14 mdt dang ©Hn tai cia VAt chat (mot dang thre thé vat Iy) co6 kich thrge
nho, hiru han; nd cé tk c6 nhing "hanh vi* naaid nhr: roi, lan, daodéng... Tap hop
lwong da 16n cac hat co th goi 1a “mdi trudng” — ding la ndt dang thrc thé vat Iy: né cod
thé c6 nhiing “hanh vi” nhr: dan @, xoay, séng...

- "S6ng" — lasw lan truyén daodéng caa “méi trrong”. Tada biét dén séng am, song
nude... 1a sr lan truyn daodong caa khéng khi vaa nréc... CO tié xem thi @ minh
hoa trén Hinh 1.
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Hinh 1. Hinhanh giao thoawa song ndc tr hai khe kp

Vay la ban than "song" va "#t" 1a cac khai rdim khdng trong duwong nhau ¢ mat noi
ham: ndt dang 1a "thrc thé vat Iy" con mdt dang cH 1a "hanh vi" @a thre thé ¢6. Nhiing
khai ném teong dwong V& mat noi ham a@a "song" phi la: "(su) daodong", "(sx) roi",

"(sy) chuyén dong”, "(sr) quay"... Niing khai ném twong dwong & mat ndi ham aa

"hat" phai 1a: "hon", "axc”, "vat", "vién"... nhr nhitng pHn tir doc 1ap ma khi ap hop lai s
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c6 khai ném "déng", “bai”... dbi vai chat ran, hay "iing", "ao", "ro"... ddi véi chat long
v.v.. Chinh vi vy, mot "hat" don doc quyét khéng tié c6 "hanh vi" 1a "séng" (@ qua ding
chi 1a "daodong" nhr con Ec). Biéu nay khén ta lién trong %i hanh vi “két hén” — ch
mot nguoi thi khéng tié “két hdnduoc” Hay “ap sut” — chi mot phan & don doc khong
thé gay néntugc ma plai 1a mot khéi khi!

Nhu vay, "séng" khéng niing khong trong dwong v mat noi ham i "hat”, ma con
khéng pfii l1a "hanh vi" @ia chinh "lat" nira. Cé ngia la"l wéng tinh séng-tt" la m4t
khéai niém phi 16-gic, cling khac gi "cugc hdn phdi cuweng birc" gida "bong" cia dan
bo céai Wi mgt "chi dé meén" tgi nghiép lang thang trén bai g!

Cudi cung @n phai phan bt mot diém trong yéu nira do 1a sr khac nhau gia “séng”
véi “birc tranh” ma no co thtao nén — cai ma ching ta c&tmhin thay” dugc. Viéc suy
didn chi tir “btrc tranh” ma ta choing nhit dinh phii do “séng” o nén 1a mt nhan dinh
hip tp; cin phii xac dinh thém “cli thé” gy nén né: &u chi thé 1a méi trdng, thidd
méi 1a “buc tranh @a séng”, con éu chi thé 1a “hat”, thi duwong nhién né chla “birc tranh
cua hat”, cho du né c6 ging Wi bic tranh da songdén miy di chang nira. Vi di mot haa
sy ding bat 16ng c6 thvé nén céc ¥ch, cho du chiing cé @ig Wi cac “van giao thoa”
cua “séng”dén miy thi ding khéng vi th ma Kt luan rang “6ng la s chinh Ia séng!”
dtng khdng? Con 1am émaodé xacdinh dugc “chi thé”: 1a “méi truong” hay 1a “fat” thi
lai |4 vin d& hoan toan khac!

Sauday, tdc gi & chitng minh &ng @& hai thi nghtm khe Youngdéu khing dinh
“tinh chit hat” cia anh sang,img nhr cua electron, ch khéng I 1a “tinh cHit séng” nhr
chodén nay mi nguoi van thuang ngh.

2. Thi nghiém khe Young wi anh sang

So @6 bd tri thi nghém dugc md & trén Hinh 2. Nitng “van giao thoa” nin duoc
trén mananh dugc xem nhr “bang ching khong th chdi cai duoc” vé cai goi 1a “tinh chit
song” aia anh sang.

Xét vé “chu thé” (tirc 12 “mdi trrdng”) caa hanh vi “séng” nay, ngi ta cho &ng co
mét loai vat chit dac biét goi la ether. Thdidugc, ar cho 1a nhx thé di! Khi d6 ta § thuc
hién tiép thi nghém bing cach gim din d6 sang @a dén chéu cho ti khéng. Hinhanh
nhan duoc 5 thaydoi thé nao? Co ththay trong khi khang cach dia cac “van giao thoa”
khéng thaydoi, thi d6 sang @a ching @ng giam dan, i bién mit hin, khéng con ft ci
mot dau vét nao.Piéu nay lam ta liénuong i hién twong am thanh: gist ta gd 1én phim
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“d6” tréndan piano — tagsngheduoc am ‘@6” nay Wi am lrong gam dan cho 6i khéng,
hay trong tr nhu vy véi song mege: mit honda ném xdng mit nudc ho, tao thanh séng
nhung Wi biéndd giam dan theo thi gian cho &i khi mat ho lai tré nén Ang phing.

Man ckin 1 Man ctin 2

ben
Man anh
Hinh 2. $ d6 thi nghém khe Young ¥i anh sang

Va dudi day, trén Hinh 3 1a md hinh&i dién qué trinh “giao thoa” i@ anh sang
duogc sr dung cho &i ngay nay.

Hudng truyén anh sang

Light Arh =3ng M3t Trdi
. e W L&t hop phat ta
Kection tir m6t khe

™

Man chan cé hai khe

Giao thoa
trigt tigu

Man hinh — Giao thoa tdng cudng

Phan bo cudng dd van giao thoa

Hinh 3. M0 hinh Hin twrgng “giao thoa” da anh sang
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Vao thyi Young lam thi nglm nay thi mi viéc dang la nlr vay. Tuy nhién, i
trinh 6 khoa hc-ky thuat ¢ thoi dai hién nay, chiing taal biét thém &ng viéc “nhin thiy”
anh séng ia ching ta con phthuoc vao “ngrdng dé6 nhay” cua mit: dudi ngudng nay,
chdng ta khéng con #h biét dugc 4nh sangirm, va vi th viéc ching ta choing da giam
d6 sang xdng dén khéng ch bing vao g bién mit cua cac “van giao thoa” trén manh
la chra xacdang — nliing gi chiing ta khéng nhinaghkhéng c6 ngta 1a né khdéngan tai.
Vay tai sao ching ta khéng dtthay mananh bing not loai gidy anh arc nhiy, dé cé thé
thu lai dugc hinhanh Wi anh sang §u dudi ngudng do nhay caa mit, ¢é hoan fit toan 1o
birc tranh ma khéngdqua kit ci mot chi tiét ndo? Bi nhd dau né éng gibng nhr truong
hop khdngday du & thi nghgém “roi tu do” caa Galileo thi sao?

Puoc 16 ta € lam nhr vy, c6 kho gidau! Va tré 1a mot diéu bit ngy d8 »ay ra: khi
nhitng “van giao thoa” m nhat bat ¢au bién mat, thi Bng nhién xdt hién nhing “dém
sang” lacdac, d6 day trong plam vi cia cac “van” wra bén mit d6 (xem Hinh 3a)! Hin
tugng nay tép dién cho 6i nhixng “van” cwi cung bén mat khoi gidy anh nhr dugc mo &
trén Hinh 3bDiéu dic biét [a cac 5m sang” nay ludn cé cundp sang, khdng phthudc
vao vic nd xuit hién ¢ “van” ndo. Nu bay gb dit & ché d6 chup that cham, thi hi xuét
hién mot diéu bat ngy khac,d6 1a $ luong cdcddm sang ing 1én va dong nhr cé ot
“ban tay vé hinh” Bt dau “xip xép” chldng nhr d¢é “khéi phuc lai” nhiing “van giao thoa”
bandau bing chinh cacddm sang’dé (xem Hinh 3c)!

a) b)

Hinh 3. K&t qua thi ngh&ém khe Young i &nh sang §u

Hay drng lai & day! Nhiing “d6m sang” nays dau ra viy? Hién teong nay la gi gy?
R® rang n6 hoan toan khaéiwnhiing gi ching ta ahdoi & trénddi véi mot song. Nikng
“dbm sang” c6 cungdo sang nay nit quyét khdng tié do séng ¢a méi tizdong ma sinh ra
duoc nhr ching tadd bét. Piéu chic chin khdng thé 1a: khi anh sang nanh thi né 1a
"song", con khi qué yéu, thi no ki la... "hat" ! Két luan nhr thé thi that |a ngu xdn! Vay
thi chi con mét kha ning duy niat, néu nhr khdng mén chip nhin “ban tay éa Throng
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dé”, d6 1a anh sang pihla hat. Rd rang trong 6t tia sang c6&luong khbng 16 cac “hat
anh sang” thi tc tranh nlin dugc < la chinh nitng céi @i la “van giao thoa” ma ching
tada thiy ¢ thi nghém véi &nh sang mnh g trén.

NGi cach khac, qua thi ndim hai khe Young ih rong nay, ching ta érco thé két
luan mdt diéu chic chin rang: “anh sang tuyt dai khéng phii 1a song!!! Con Iy do tai
sao “fat &nh sang” ma co étao nén “hirc tranh giao thoa” nhvay, thi lai 1a mot cau i
hoan toan khac —<rccho la clra ti 161 dugc di, thi cing khéng ¢ ndia la phii cong nhan
anh sang la tong tinh song-it”, véi ly do Vé tinh 16-gicda trinh Ay o trén. Nheng di
mubn nguy; bién kiéu gi di chang nira, thi thi nghim nay it nlat ciing 1a ndt bang ching
phi nhdn “tinh chdt séng” aia anh sang chir khdng phi 1a “khang dinh” tinh chit ay
nhu biy lau nay ngoi ta van quan mdm! Thé moi hay céiduoc goi 1a “dzay ma khong
phai 1a dzy” la thé d6! Caiduoc goi la “thuc nghém khit khe” hang th ky nay la tig do!

That ra cac v biét khdng? Thi ngléim mo rong ma tac gi vira "thec hién" trén day
ching qua d@ng ch 1a md pldng ki cach ma Feymanda lamdé ching minh &nh sang la
hat trong cén séch "QED — Iy thudt ky la v& &nh sang", thedd dngdat mot ngwdn sang
diéu chinh dugc ardng do va mot dau thu nly sang co6 b bién doi thanh tin héu dién gin
véi loa. Khi giam din arong dé séng, #ng kéu tr loa phat ra € nho dan, nhing thay vi
giam xubng ©i khdng, thi n6di phat ra nking tiéng "luc buc" voi am lrong khéngdoi,
nhung thra din, thra din... Ung Wi mdi photon & nghe #y mét tiéng "luc buc" — Ay anh
sang phi la hat — 6ng Kt luan nhr vay. Thuc t ciing ddng nhr thé!

3. Thi nghiém hai khe Young Wi electron

Mot tram nam sau, ngoi ta lai lam mot thi nghém twong tr nhu trén, chi khac la thay
anh sang ing hat electron, trc 1a & thuc chit cai “chi thé” duoc biét dén ¢ day chic chin
100% |a fat, chr khong plii 1a “mdi truong” bao gm cac “ht” electron nay. Kt qua thi
nghiém dugc mé & trén Hinh 5 i bon trudng hop khac nhauuong tng Wi sb luong
electron khéac nhau: 8; 270; 2000 va 6000. Thiémghiayduoc xem la ling ching & céi
goi la “tinh chit song” dia electron! Tht 1a la: chi bang mdt s thiéu chinh xac “chat xiu”
trong tr duy & quan ném thé ndo 1a “séng” va thnao 1a “mt”, ma da din dén két luan
lamdao 1on c lich sr: “hat ¢6 tinh clit séng” — “kdng tinh séng-4t”!

Chang dn phii ly luan cao siéu giing c6 tié nhan thiy ring nhiing gi ntn dugc &
day cH la “bai toan ngoc” so Wi thi nghém ddi véi &nh sangta xem xét trén: mdt ding
la giam ardng do sang dn i khdng, con mt dang la ting din “cuong d6” chum electron
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tir khéng i rat 16n (6000 ht). Ching I d¢ay khong phi la thi nghém khing dinh “tinh
chit hat” cua electron sao?

2 electrons s 270 electrons Ly
DR R T T

2000 electrons 6000 electrons "‘H"L-_"r_‘r"‘-_-‘l" o L AR

Hinh 5. Brc tranh “giao thoa” &a electron trong thi ngém khe Young

C6 thé thdy ¢ day Van 1a not tinh hbng “kinh dién” d6i véi ching ta: gii thich hrc
tranh do electromab ra la nét chuyén, con véc khing dinh “tinh cHit séng” @a né hi 1a
chuyén khac lan. Ching & khéng gai thich duoc (or cho 1a khéng gi thich duoc di!) thi
ctr nhat thiét phai cho ing “hat” (cha thé) phai c6 “tinh cHit séng” (hanh vi ma né khéng
thé c6 W nguyén ic)? Nhr thé cé khac gi “di oan TH Kinh” khéng? La nfing nha khoa
hoc chan chinh mai di 4p ding céi “ha sdch” @a miy “cu ly nha qué” nir thé duoc sao?

4. Kétluan

- Ca hai thi nghtm khe Young chkhiang duoc “tinh chit hat” cua déi tugng khio
séat (anh sangiag nhr electron, hay & ky mot hat co ban nao khac), ain khong I la
“tinh chit song” nhr chodén nay ngoi ta Vin ngh.

- Nhat thiét phai xac dinh chinh xac cac khaiém “séng” 1a “hanh vi’ @a “moi
truong” con “hat” 1a mot “chu thé” doc 1ap quyét khong tié cé “hanh vi’do, va vi dy cai
goi 1& “ludng tinh song-&t” can phai loai bo ra khdi von tir vung khoa bc.

- Can than trong wi két luan thwe dién “quy rap khéng hoan toan wh trén céac thi
nghiém c6 nhing diéu kién han ché, khéngday du; né € l1am ta héu sai Ech ban chit cua
thé gisi Tu nhién, 4o diéu kién dé siéu hinh “lendi” vao Vat ly.
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