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SU KY DIEU CUA SONG HiNH CAU

Tim nidu ciu trac @a Vi Tru d& gip nhirng hién twong d thuong, khé trong trong.
Xem céach W Tru van hanh con thy nhiéu chuyén bit ngo, ly tha hon.

Ta hit dau bing céi nld nhat trong tii dat: s “vdn hanh” aia mgt vi phan t.

Hg thong giao thong k diéu, chi chitduong him trong long \ii Tru da thay roi, thir xem
vi phan tr — thi di vi phan tr radio — ngroc xubi “di hanh” trongié nhr thé¢ nao?

Co ngrdi goi, ban cam dién thaai, mo dau bang hai téng “A-10!" thuong du dang.
Chuyén 4y tam thueong, quen théc dén do khong ai tlic mic: Nguoi goi ¢ céach ta hang

A

tram, hang nganzan van nghe ré rin mot! Sao minh A-16 “to” d vay?

Néu 15 thic mic ngy ngan thé thi trec giac va nfing kién thirc khoa loc €in c6 gii thich
lién: Dién thazi bien tieng néi thanh song radio lagén cac thap truyn song, landi vé
tinh, roi lan tsa phi xuong Vi tri ciia ngroi nghe Gian di thé théi, prﬁn FAC 1o, phuc tap
nam trong d@u tric dadién thaai di dong trong ¥ tinh, thap nhn va chu;%n song — gi
gon lathap truyen song-, v.v.dadugc cac khoa bc gia gai quyét lau Bi. Thic mic chi
cho nét.

Nhung du nét mot ti, cing nén thc mic, vi cé nling hién twrong ky bi, d thuong rim
ngoai plam vi caadién thai di dong, hoan toan thie vao ving Km soét éa thién
nhién. Nghién €u, tim hiu, tra 1o nhitng thic mic ay mai biét ré duong di nuéc budc
cua tirng dot sdbng am thanhyrhg vi phan .

Néu ngrdi goi dangé An Dg, ban & San Diego, ing “A-16" cua ban phai vuot hon tam
ngan dm traong. Chuyén céi 16i ban vuot duong ngan dm trong clip mit 14 cong &c
cua thap trugn song, trung tandiéu hanh séng,atinh, v.v. ki ban. Ch ndi vé con $

nho nhoi nhitng dim khoi hanh, khi phonga kan phongdot séngdau tién 1én khdng gian
de tim thap trugn séng gn nhat.

Khoang cachdi da cho phép thap ah duoc séng @adién thaii 1a 45 dim. Khong én
xa the, hady ga du la khaing cach chdung nét dam thai.

Cau hvi tirc khic bat ra;
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Bang cach nao chtrong mt sat na — hay chinh xac 1/18628&anit gidy —dién thazi
cua ban cung @p duoc 9 luong vi phan# radio Ién dui traim kin dén tich ngt hinh ciu
dwong ban kinh @t dim, dé tao séng landi thap truyen, du thapding ¢ bat cir ché nao
trén chu vi mt dam?

NGi 6 hon: dién thaai phai tao s6ng landa arc nhanh ma séngillén da dé bao pti mot
dién tich ménh méng ed 350 triéu 471 ngan 314 feet vudng

Pay la ch cach xa rat dam. V&i nam, muoi, hai mroi, hay 6i da 45 dim, thi ving pb
séng con phi 16n toi dau!

Bi hoi, chic ban bi.bung bubn. Céc khoa éc gia, nghién ¢u gia By ling ding chra c6
cau ta 10i. C6 the ho khon, khdngdn than thic mac nhu ta, 6 t cac \i ay ciing bi rot.
Vay i pham nhan ching ta khdng co ly datgiphai that vong, bi ai, 4u néo.

Céachday miy nam, tdi dingda bi, ngldt ra, khi b hoi mét cau trong tr, vé mot vi phan
tar khac:photon vi phan & cia anh sang.

Thang 10/2017, trén & dan dia i Theoretical Physics,dhvién Andre Brink néu cau
hoi dai y nhu sau:

“Gia thir ta c6 qui cau tréng rong ban kinh 1a Bt nam anh sang. Cho ¢ip mt tia sang
tai trung tdm hinh Gu 6i &nh sangi manh dé chiéu i bé mat (trong) aia qui cau
cach xa trung tardiing mdt ngm anh sang. Caudncua téi la: LAm sao ching ta cédh
nhin thiy tia sangdy dudirng ¢ bat ciz vi tri ndo quanh b mat ciia qui cau? Phii chang
diéu d6 c6 nglia 1a tia sang khi |6e 18da phong ra mit khsi lurong photon nhdu vo tin
(t6i thay chuyn nay khéng thco)...”?

Andre Brinkdua ra cai thi d I6n qua — hinhau ban kinh rat nam anh sang — kho hinh
dung. Ta dung 6t thi dx nho hon, rat binh throng, & hiéu:

Dbt mot caydude trongdémden. Lap tirc tit ca nhitng ngrdi dirng quanh trong vong éh
dim déu thiy nd. Coi nlr ctr tinh 1Bng rai ladudc tao ra Mt ngon hra I6n 12 inches. Lam
thé nao ma rat khéi photon 4,1905 (4 cubic feet) cééttda ra, bao phca mot bé mat ba
tram nam muoi triéu, bin trim bay muoi mét ngan, ba #m muoi bén feet vudng, trong
nhay nit?

Hién trgng dy c6 W bat kha, phi vat Iy, nhung Van xay ra, nhr chuyén binh throng. C
bat thuong la khoé timdugc mot 1o giai thich thbadang, lop luat thién nhién.
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Hang tam hoi vién o ging gii dap,ddi khi tranh Idn gay git, nhung ptin nhicu dya
vao nhiing kien thiec di rich,da thanh khudn saagtrphi vat ly.

Chi mét minh 6ng Berndt Barkholira ra ngt cau té loi co y ngha:
“Bgn c6 thé thay &nh sang vi n6 di chay theoSéng hinh @u — spherical waes'.

Nhung 16i dng ngrng & d6, khdng gii thich thém 4i sao ma séng hintie lai c6 phép4
lam mbt khoi photon nld né ra thanh nting dot sdng photon larva kin tii.

DU sao phat Bu nay ding gilip ta chn duoc diém khsi hanhdling vaday trien vong.
Nghién aru ky cang, tiAu dao cac chudn dong aia photon trong “séng hinkaag” co the
giap tadat muc tiéu.

T6i chon nghién &u céac lai séng @a nréc vi N6 cédu hai loai: Séng 18 mat va Séng
hinh du.

1. SONG B MAT
Tom it mot sb kién thic Sin ¢6 & song:

S truyén ning leong trong khéng gian quadrchit tzo thanh soéng... Séng am thanh lan
ra nho cac phand# khong khi va aim xéddy nhau. Khidung cac phanit bén enh,

ching @ng dii nguoc lai (do lec phin hi). Diéu d6 tranh cho cac phanitkhsi tiép tuc

di chuyén theo leéng séng lan vadn nhe van dieng tai ché (theo Wikipedia).

Pung trén by bien ngim séng tran vao, ngi ta c6 tte suydoan ing ci khoi nudc trrdc
mét dang tran Bt vao k. Nhung khong co chudn nuéc cht chong (thanh kBi) d6 ca

|én bodau Nhin & mot manh (¢p) vun noi tréi trén song, ta tty khi & ngon séng, né
trdi vé hudng by, nheng i khi rét xudng chan séng, no trdi Itailcting mét khaang céach
da tién t6i lac trudec... (phong theonttp://labman.phys.utk.edu/phys221core/modulesMia®ér_waves.htrl

biém quan tong & day: nhing phan i nuoc tao nhiing dot séngdau tién throng nhip
nhddung tai cho, khdng “chay theo” nhirng dot sdng lan vaodi bo.

Hay lam ndt thi nghém gian di dé thay rd hon.

Ném mét honda I6n xudng ao, lan tao ra séng ngc. Honda trong ldc “chui” vao aéc,
da x6day dé tim duong xam &ng va chém ngx mot ving khong gian trongudc tirong
dwong \6i khoi liwong aia nd Khéi nude bi mat chd di chuyén thanh séngé thoat than
vé huéng xa dn chb da roi, nghia la hréng by ao.
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Con cac ca thriéng B phan tr nuge thi di chugn thé nao?

— Phan &ng Wi sy xam Bng aia honda, cac phanittryc dién “quan xamang” tic khic
day cac phanit bén anh. Ri téi phién I bj day lai x6 nhiitng anh chhang x6m ga
minh, to ra ndt chubi luc day lién tiép kéo dai chodi bd. Nhiéu phan i, ching may o
ngu dang ckd déa roi, khéng kp day i hang xémidi — dé “don ch” cho quan xamang —
danh thao chy thoat than bng cach bn tung toe 1én tri.

Saudd, khi honda chim dn xudng day, chimdén dau thi nrée 1ap tirc tran to lai toi do,
lap day khadng trong ma horda o lai sau bing, ngfia la ntitng phant nuoc bi xodi
lai... quy ® huong.buang nhr nhan xét: ‘cac phand# nuoc thi teu trung lading tai cho”.

Song “x6 " nhung cac phanit nude thi chi x6 nhau théi.
2. SONG HINH CAU

Dé tao s6ng hinhau, ta trugn mot dng din nh vao trung tam @t qua bongda chra
day nudc, 1o, quaong, tr tir bom thém mrée vao.

Roi khoi dau 6ng, mdt phan & nudc méi @én — msi duoc bom vao — ip tirc “xam king’”
chiém ngx mot khaang khong giantong duong Wi khOI lugng aia n6. N6 lam thaytoi
thé tich khbi nudc trong g bong Bing cach xatay tit ca nhirng phan nuéc bao quanh
nd & TAT CA moi huéng. Qui bong bn dan 1én va Bu gip mot doan quan xamihg
quaddngdao, $ bé tung.

Néu khdng c6 bong bénguic, thiéu dng din ric r6i, nhiéu khé, v.v. co ththuc hién

mét thi nghém gian di don s hon nita; Bom thém hac théi vao ndt bong bongta day

san khong khi. Nitng phani khong khi néi duoc thoi vao € day tat ci nhing phan
cii” trong bong béng & tat ca moi hudng.

Hién twong éy quen thac, tim theong, ai ¢ing thiy. Thiy va suy nghmét chit 1a héu
ngay. \ay ma no clradung nhrng nguyenac vat ly can ban dangdiéu khién sr van
hanh @a nhéu hién trong c6 \¢ huyén bi trong i Try, nhr hién trong: Anh sang luén
lan ©a arc nhanh ¢ moi huéng.

Céc thi nghim don gian vira K tiét 16 cho ta niing chugn nay:

— Cac phantt nudc tao thanh songwc. Phand khong khi lam thanh séng khéng khi
haic song am thanh.
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— Xam nhp tir trung tdm haytt phia ngoai vao dubong, nét phan & nudc chém ngu
mot khaang khdng gian (tong duong Wi thé tich aia n6) LAM THAY DOl KHOI
LUONG NUGC TRONG QUA BONG. Viéc dy doi hoi phan fr nay phai x6 day tat ca
nhitng phant quanh né & moi hudng. Rbi chinh no 4i bi nhitng phant méi xam nkip
x0 day. Hién trong x6day day chugn nay ch ngung khi may brm ngrng chay.

— C&c phanit moi xam nHip bt budc cac phanit trong qu bong phi di chuyén. Két
qua 1a nHing phant nam sat 8 mat trong — dén tich hinh &u bén trong — qubdng, khi
bi x6 day, 1ap tic tao ap Lrc & 1én moi diém trén toan thdién tich (it trong) qu bong,
lam bong & 16n. No tizc khdc ngay lGc not giot nudc, hay nét phan & nudc duge bom
Vao.

— Trong @ng s6ng hinhau, mdt khdi luong nkd phan & méi xam nkp co the lam

chuyén dong ca mét khsi 16n cac phanit san ¢ tao séng hinh au khip qua bong va lan
toa t5i moi vi tri trén toan th dién tich hinh éu cia quh bong. Dodo, mot inch kb

lwong phani “nuéc moi” co thé tao séng cho toan &gua bong ban kinh 12 inches hay
6N hon.

Tom tit: Bom mot lugng nréc — dii nhéu hay it — vao laab tirc toan ti¢ qua bongtic
khac phong 1€n.

Do d6: mgt ngon lia duoc ¢ thé tao luc x0ddy photon khin &nh séng landa va bao
phu toan the dién tich ngt hinh ¢iu ban kinh rit dam.

Thi nghém ding xacdinh: Phani nudc tao song éc. Phani khong khi 4o séng
trong khéng khi. Séng anh saigoc tao ra nly phan & anh sang (Light molecules), hay
“hat vi m6 anh sang” (Light particles),itbng gi la photon.

Qua bong phi chiraday nuéc haic khong khidé tao méi trrong cin ban cho s hinh
thanh @a song hinhau trong nréc hay trong khéng khi. 'Song anh sang phat simhot
tinh ciu rdi du hanh hang U, ty nim trong khéng giandén véi mét ta, én mot Vi Tru
chira diy photondé tao s6ng hinh au.

Bay giv tadd c6 tm du dir kién dé giai thich cac #n trinh \t Iy cua hién twong énh sang
vira l6e ra laitc khic lan ba v moi hudng.

Tadét mot ngon dude. Lap tic, nHing photon ndi sinh ra trongtta dubc xam kng,
chiém ngu khong gianday tat ca nhiing photondang hén dién xung quanh &tat ca moi
hudng. NHing photon bday lai day x0 tt ca nhitng photon “hang xom”...usx0 day lién
tuc 4y tao ra s6ng anh sang hiniuc
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Chinh nly thé ma nét ngon liradube ch 16n khaing 4 feet kidi c6 thé 1ap tac lan ba i
va phi kin dién tich I& mat mét khdi cau dudng ban kinh it dim. Va $ luong photon
mot Ngdi sao &n xuit cé the phét kidi nhitng dot s6ng hinh &u sau Mt ty nam lan ba
trong khdng giamta tr ng 16n dé co thé pha 18n 6t ca moi diém trén dén tich nét khdi
cau c6 ban kinh dai &1 ty nam anh sang.

Chuyén gi »y ra trong khanh khic hinhanh anhraduéc lot vao niit ban?

Khi d6, KHONG HE CO MOT PHOTON MOl SINH NAO “BAY” T Gl MAT BAN
dau! Lii photon & sinhay chi x6 day nhitng photondd hién hitu trong khéng gian bao
quanh, 40 thanh séng anh sang, liér 6 %i va cubi cungday vao mit ban nhing
photondang ¢ gin mdt bgn nhdt (gidng nhr ddm phant nudc bién ¢ gan bd bi xd 1én
bai cat) bam photon nay ép |éraa &p lrc trén € bao thin kinh th giac 1am phat sinh
nhitng tin hBu ma tri ndo {n cé tte “doc” duoc, gilp an “nhin thiy”.

Véi téc dd nhanh “nlr &nh sang”di sao fi photon & sinh khéng4p tic bay i mat
ban?

Trir trudng hop ban ¢ gan ngwbn sang, chang khdngatinhanh” t duoc vi din thoi
gian cho fradudc chaydua l1audé san xuit mot khéi luong photon landtay mot khdi hinh
cau ban kinh rat dam (ngha la khang 616 ¢ feet ktoi) — dé cho ndt nguoi dieng xa
dubc mot dam, c6 tie tiép xdc Wi nhitng photon s sinhdau tién. Nhr thé, ching tn vé
phia fan vai toc d6 khéc,toc dg cia sr NO LON aia toan kiai photon nai sinh, khdng
phai toc d6 anh sang binh tiong.

Pén day, dn giai thich ot thic mic quan tong.

Vii Try chiraday photon. Tian kinh th gidc ching ta@woc photon vay kin va tie ar “va
cham” déu déu, khéng ngng, \ay tai sao ta khong “tiy” chiing va lu nhr khdng bét
dén ar hién hitu cin ke ciaa chang?

— Bai vi lugng thé chat caa photon gc ky nho va it yéu. Trong tang thai “inh”, ching
khéngdu luc dé gay ptn ¢ng trén tin kinh th giac. Ch khi nao photon difong arc
nhanh, 40 dugc ap sét dang K trén thin kinh th giac ndt nguoi, nguodi d6 méi nhin
thiy. Ciing gibng nhr cin mpt cht gié tidi trén da gitp ta rin ra s hién hitu cia
khong khi. Hay, néi chinh xaah, nhitng phani khéng khi khi lam rungdéng mang
nHi ta &n mot lan séng am thanh céado 767 dim/gio.

Panh ndt que diém trong phongitla giip photon kbi dong ¢ do anh sang, &rnén
hiru hiéu trong nhém vu “soi sang’da duoc thién nhién trao pho.
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(Sau ngt chwi nhitng phin i:ng hoa lac, hra trénddu que diém lée sang trong khdng
khi, sin xuit mgt khoi lwong photon & dom kra diém.pam photon nay xam afm khong
gian Wi téc dg anh sang vaic khic x6day — i cling B¢ dé — it ci nhiing photon hin
hitu bao quanh chingwpi huéng, 10 thanh séng anh sang hindiug lan ra klap roi
trong phong

Liza diém &t khi thuc tréndau diém chay #. Photon It durgc sin xuit. Luc ddy bien
mat. Photon ngng didgng (it nhit 1a véi véan toc cao). Gn phong tran ndp bong i tro
lai, du win day nhéc photon

Do d6, hém nay, ta khong bira. Cau ti loi vé s ky diéu aiadién thaai di dongda co
rol.

Vi phan tr radio, nhr vi phan tr anh sang, phar tudc, phan e khong khi, v.v. @ng di
chuyén theo dng song hinhau, va hréng tat ca nhirng phuc i caa phrong phap di
hanhay.

Nhan hai tbng “A-10" diu dang 6a kan, di¢n thaai tao electron kicliong va phdng ra
mot dot song radio nbbé, khiémén thoi. Nheng nhr thé ciing du xd day TAT CA
nhig vi phan & trong khong gian quanh no,eblhet thanh ni¥ng dot song landa tirc
khic ra khip b5n phrong i, luét t6i thap truygn séng §n nht trong nhay rit.

Hanh trinh nganam saudé gidng ket nhitng hréc dau tién.

Hinh ciu d6ng gép vao4u tric thin ky cia Vi Try. Séng hinhau gidp cac vi phanit
trong Iong no6 gn hanh Mt cach K diéu, tinh & dapuang dugc nhirng nhu @u, nhirng
tham wng vo gbi han cia mdt loai sinh vat doc ddo, arc ky thong minh, trong Iong no:
con ngroi.

Pugc Vi Tru phuc vy, nudng chéu, cung ép nhién 1gu cho lamdu cac thr do that, do
choi huyen diéu hon phép 4, loai ngroi chung ta coi b da king nhing, 6n ao qua xaai.

TOi biét ban 1& ngroi khiém ©n, kindao va vo cung hoa nha. Toiwnting nghe bn I6n
tiéng du trong rat cuc tranh lén gay go. TGi tin ladn dang © gang dé st doi noi
nang nkd nhe, tram tinh, tranh éi da cai nhan Bu “on ao0”.

Chao 6i! Xra kia thidugc, bay g tré rdi ban oi.
Chiéu nay, bi nay, cton git khac yén tnh nhit, ban ms dién thai tro chuyn voi mot

nguoi than. Hai téng “A—16” am ap, du dang, hay nimg l6i than ai, ngt ngao nlx “Anh
yéu em!” “Em yéu anh” nhinhe cia an < 1ap tac lam ctan dong khong gian.Chan
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dong” thuc s, ding nglia, vi tiéng tan s tAcdong v krong vi phan i chuyén dong
nhu cuong phong, 40 séng landaday troi, bao trum quanh traiat.

Lan Ha wi téc d6 4nh sang!

Lé Tat Diéu
(Thang 7/ 2021)

Ngwn: Internet eMail byTat Thang Vuchuyn

Pang ngay Tk Sau, August 6, 2021
Ban Ky Thuit Khoa 10A-72/SQTBP, PD11/TDIND, QLVNCH
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