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SCIENCE & TECHNOLOGY PULSE
CRISPR/Cas9 —Budc dot pha cia ky thuat thao tac trén DNA b gen

Nguyén Gia Khué' Nguyén Thé Kha®

Nghién citu sinh tai Pai hoc Arkansas, Fayetteville, Hoa Ky

’Nghién citu sinh tai Pai hoc Khoa hoc va Ky thudt Pohang (POSTECH), Han Quéc

GIOI THIEU

Viéc thao tac va bién ddi DNA bo gen tir lau
da 1a niém khao khat cta con ngudi. Niém khao khat d6
tré nén gan hon bao gio hét khi dy 4n giai ma bo gen
nguoi hoan thanh ndm 2003. Thong tin tir by gen cua
nguoi cling nhu cia nhidu sinh vat khac da giup cac
nha khoa hoc hiéu rd hon vé cu trac, su sép xép, va
trinh tu nucleotit cua tirng gen riéng biét. Cac ky thuat
thao tac trén gen c6 y nghia va tAm quan trong to 16n
trong viéc giup con ngudi nghién cuu chuc nang cua
tung gen hoac h¢ gen, stra chita cac sai hong do dot
bién & cac bénh di truyén, va bién ddi dic diém di
truyén theo muc dich riéng cta con ngudi. Tuy nhién,
lam thé nao dé bién doi, stra chira sai hong déi v6i timg
gen cu thé 1a mot thach thirc rat 16n d6i v6i cac nha
khoa hoc.

HE THONG CRISPR/CAS

Xuyén sudt mot thap ky qua, cac ky thuat thao
tic DNA b0 gen dua trén hoat dong cua enzyme
endonuclease nhu Zinc Finger Nucleases (ZFNs) va
Transcription  Activator Like Effector Nuclease
(TALEN) duogc st dung rong rai trong linh vuc thao
thac DNA b¢ gen (1). Tuy nhién, quy trinh cta céac
phuong phép nay rat phirc tap trong viéc thiét ké va
ung dung. Do do6 tinh Gng dung cua cac phuong phap
nay gip nhidu han ché, dic biét ddi v6i cac ung dung
lam sang. Gan déy, nhiéu nghién ctru da sir dung thanh
cong k¥ thuat bién ddi DNA bo gen dua trén hé thong
CRISPR/Cas (2, 3). Hé théng nay dua trén co ché
“mién dich” cua vi khuan chdng lai sw xam nhiém phan
tor DNA ngoai lai tir virus hoac DNA plasmid (1). Khac
voi hé théng “mién dich” dya trén enzyme cit gidi han,
hé¢ thong nay dya trén phan tr RNA dé nhan dién va
pha hiy DNA ngoai lai. Dé bao vé vi khuan khoi DNA
ngoai lai, vi khuan gén chén mot doan ngén DNA ngoai
lai vao DNA b gen tai vung trinh tu 1dp lai CRISPR
(Clustered Regularly Interspaced Short Palindromic
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Repeat). Vung trinh tu nay dugc phién ma va dugc xu
ly thanh cac doan RNA ngin (dwoc goi la
crRNA_CRISPR-derived RNA) cac crRNA nay sé lién
két voi endonuclease Cas dé nhan dién DNA muc tiéu
(théng qua lién két bo sung cta trinh ty crRNA va
DNA muc tiéu) va cit phan tir DNA muc tiéu (théng
qua hoat dong endonuclease cua Cas) (Hinh 1).

" DNA ngoailai Trinh ty myc tidy

////4 — =~
/ Thu nhan trinh ty
muc tiéu
B6 gen vi khudn CrRNA CrRNA
| —

tracrANA Cas9 b N ’
/ CRISPR X
/ Phién ma Phién ma \

F [ — | \
C Téng hgp crRNA ) 1
{ [ — |
\\ ‘ C l Enzym Cas 9 0

Jo /
[ ——)
‘ Nhan dién va phan cét

DNA ngoai lai

[ N—
\ Két hop crRNA vao

TS~ enzymeCas9

Hinh 1:Qud trinh hoat dong ciia co ché CRISPR/Cas ¢ vi khudn
chong lai sw xam nhdp cia DNA ngoai lai.Qud trinh hoat dong cua co
ché CRISPR/Cas o vi khudn chong lai sw xam nhdp cua DNA ngogi
lai.

Cac nha khoa hoc dua trén co sé& CRISPR/Cas
dé thiét ké hé théng bién doi DNA bo gen trén té bao
dong vat hiru nhii (bao gom cé té bao ngudi). Hé théng
ndy co ban bao gdm hai phin chinh 13 enzyme
endonuclease Cas9 va phan tr RNA dan duong
(gRNA) (4). Enzyme Cas 9 c6 vai tro phan cit DNA
muc tiéu, trong khi phan tir RNA dan duong ¢ vai tro
nhan dién DNA muc ti€u chtra trinh tu bd sung vdi
phan tor gRNA. Ngoai ra, trén gRNA con c6 su hién
dién cua trinh tu PAM (Protospacer-Adjacent Motif).
Trinh ty PAM ¢6 vai tro quan trong dbi v6i qua trinh
nhan dién va gan chuyén biét ciia enzyme Cas 9 vao
trinh tw muc tiéu. Doi véi enzyme Cas 9, trinh ty PAM
bao gdm 3 nucleotit — NGG, trong d6 N la mot
nucleotit bt ky. Bang viéc thiét ké cac trinh ty gRNA
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khac nhau (khoang 20 nucleotit), cdc nha khoa hoc hau
nhu ¢6 thé tac dong dén bit ki gen nao. V&i viée thiét
ké don gian (chi thay dbi trinh ty gRNA) va hiéu qua
cao, ¢o thé sir dung ddi voi nhiéu loai té bao khac nhau
va nhiéu gen cung luc, CRISPR/Cas thyc su la mot hé
thong tiém ning dé bién d6i DNA bo gen (Hinh 2).

Nucleotides dugc chén
ngau nhién vao bd gen

Hinh 2: Co ché hoat dong ciia CRISPR/Cas trong trieong hop
2ady bién doi trinh tw gen.

Trinh tw CRISPR lan dau tién dugc tim ra vao
nam 1987 do cac nghién clru cua Yoshizumi Ishino va
cong su tai truong dai hoc Osaka, Nhat Ban (1). Diéu
nay thic ddy cic nha khoa hoc tép trung nghién ctru
chuc nang dac bi¢t cua chung trong hé mién dich cta vi
khuén trong nhitng nim gin day. Vao nim 2012, hai
nhom nghién ctru ddc lap cua Tién si Emmanuelle
Charpentier tai truong dai hoc Umea va Tién si Jennifer
Doudna tai truong da ihoc California, Berkeley da cung
kham pha ra co ché hoat dong cua enzyme Cas va
CRISPR (1). Tién si Craig Mello, nguoi duoc trao giai
thuong Nobel vé Sinh 1y hoc va Y hoc nim 2006 vé
cong trinh nghién ciru RNAi (RNA interference), da co
nhitng 151 binh luan vé twong lai hira hen ctia phuong
phép nay nhu sau: “CRISPR/Cas c6 y nghia v cung to
16n, kha nang cua n6 vé cung manh mé, bdi vi ching ta
vé co ban c6 thé thay dbi bo gen theo bt cir diéu gi
ching ta muén” (5). Mello nhdn manh ring phuong
phap nay c6 thé duoc sir dung rong rai tir cac tmg dung
cho nong nghiép dén cac ing dung lidu phap gen trong
diéu tri cac bénh 1y trén ngudi. Phuong phép nay that
su la mot thanh cong cla nghién ctru khoa hoc co ban,
day cling la mot dot pha to lon c6 tac dong manh mé
dbi vé6i di truyén hoc phan tir (5).

KET LUAN

CRISPR/Cas dang ngay cang chimg to tiém
nang tng dung manh mé& cua minh. Cac nha khoa hoc
dang tién hanh viéc nghién ciru dé sir dung hé thong
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nay dé stra chita cic sai hong trong DNA bo gen trong
cac bénh 1y di truyén (1). Hodc dugc st dung trong cac
nghién ciru t& bao gdc nham biét hoa cac t& bao gbe
thanh nhiéu loai té bao khdc nhau nhd diéu chinh di
truyén trong DNA bd gen (1). Ngoai ra, CRISPR/Cas
con c6 thé duoc sir dung vai trd trong viée tao ra cac
loai dong vat va thuc vat bién doi gen véi hidu qua cao.
Tham chi gan ddy, nhém nghién ciru cia Gido su
Yoshio Koyanagi con sir dung hé thong CRISPR/Cas
dé pha huy bd gen cua HIV nhdm ding n6 nhu mot lidu
phap tiém ning ddi véi bénh AIDS (6). Nhiéu két qua
kha quan ban diu cta viéc sir dung hé théng nay ciing
da duoc cong b trén cac tap chi uy tin trén thé gidi.
Mic du méi duge phat trién gan ddy, nhung hé thong
CRISPR/Cas nhanh chong dugc st dung rong rai trong
viéc bién d6i DNA bo gen.

TAI LIEU THAM KHAO

1. Doudna JA & Charpentier E (2014) Genome editing.
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Gotlt! - Ngdi sao mé6i noi trén Apple App Store!

Ling Du', Mindy Pham’

"Virginia Tech
2 Boston University

GIOI THIEU

Tt nghiép tién si chuong trinh Khoa Hoc
May Tinh (Computer Science) tai dai hoc Iowa, Tran
Viét Hung khong di theo con duong khoa hoc ma lai
chuyén sang con duong kinh doanh. Tutor Universe,
cong ty dau tién duge anh thanh 1ap tir khi con dang
lam nghién ctru sinh, da gay dugc nhiéu tiéng vang &
nhiéu truong dai hoc ciing nhu trong cong dong du
hoc sinh noi chung. Tiép ndi thanh cong cia Tutor
Universe, anh phat trién tmg dung Gotlt! trén iPhone
va da thuyét phuc dugc nhiéu nha dau tu kho tinh &
thung liing Silicon. Tinh dén thang 10/ 2015, Gotlt! 1a
1 trong 10 Gng dung vé gido duc dugc tai xudng
nhiéu nhét trén mang tng dung Apple Store ciia My.
Vietnam Journal of Science xin tran trong gidi thi¢u
dén ban doc cau chuyén tir mdt nha khoa hoc chuyén
sang lam kinh doanh cua tién si Tran Viét Hung.

Chao anh Hiung. Cim on anh da dong y tra loi
phéng vin ciia VJS. Xin anh cho biét y twong nao
di din anh dén véi Tutor Universe? Anh cé thé gii
thiéu qua v& md hinh hoat dong va cach thic sir
dung dich vu nay dugc khong?

T6i ndy ra y tudng nay khoang nam 2011 khi t6i lam
gia su dé kiém thém thu nhdp trong thoi gian lam
nghién ctu sinh nganh Khoa hoc May tinh, Dai hoc
TIowa. Trong qué trinh 1am gia su, toi nhan thay sy mat
can bang giita ngudn cung va cau: ¢6 noi c6 nhiéu gia
su nhung it sinh vién cn dén, c6 noi thi it gia sw nhung
nhu cau lai rat nhiéu. Téi muén tim cach két ndi cung-
cau béng md hinh giao dich truc myén. Ban déu, cling
mat kha nhiéu thoi gian tim hiéu cac san phidm khac
xem nguoi ta két nbi cung-cau nhu thé nao dé xay dung
Tutor Universe.

Tutor Universe vé co ban 1a mot nén tang (platform)
két ndi gia su voi sinh vién, bat ké nguoi dung & dau va
vao thoi diém nao. Ngudi dung sé tao tai khoan, tu két
nbi va dinh gia dich vu. Cong ty chi cung cip cac cong
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cu day hoc truc tuyén, cach thtc thanh toédn, cling nhu
hd tro ky thuat dé nguoi ding co thé trong tac hiéu qua
nhu dich vu gia su thong thuong. Tutor Universe thu
phi 25% cho mdi lan giao dich.

Tutor Universe hién nay da thu hut hon 8.000 gia su,
dén tir hon 50 qudc gia, ding ky giang day hon 4.500
moén hoc. Do d6, nguoi dung céd thé st dung dich vu
24/7, moi luc moi noi.

Thoi gian dau, kinh phi hoat dong cua cong ty hdu hét
dén tir tién thudng cac cudce thi ké hoach kinh doanh do
truong t6 chirc. Bén nay, cac truong dai hoc hay td
chure cac cudc thi nhu vy dé sinh vién ¢6 co hdi bién y
tuong ctia minh thanh hién thyc. Nam 2012 t6i da thing
tat ca cac cudc thi trong truong, mdi lan tam 10-15
ngan do, tong cong ciing dugc tam 60 ngan d6. Pay la
mot cach t6t dé kiém von mé cong ty.

Tutor Universe 1a mgt sw dot pha so véi dich vu gia
s truyén thong. Tai sao anh khong tiép tuc phat
trién Tutor Universe ma lai chuyén huwéng sang
Gotlt!?

Tutor Universe da tré thanh mot mang ludi tim kiém
gia su online kha thanh cong, giai quyét dugc van dé
cung-cAu gilta gia su va sinh vién mot cich nhanh
chong va tién loi hon dich vu gia su truyén théng. Mac
du vay, thi truong nay da tuong ddi bio hoa va kho c6
thé phat trién thém. Mot cong ty cung cap dich vu
trong ty va thanh lap cung thoi diém vé6i Tutor
Universe la InstaEdu dugc mua lai voi gid khd khiém
tén nén chung t6i danh gia néu phat trién tiép thi Tutor
Universe c6 thé 1a mot cong ty kha chir kho co thé
thanh cong ty 1on duoc.

Tuy nhién, trong qua trinh xay dung Tutor Universe, toi
kham pha ra mot thi truong 16n hon, tiém nang hon-
noi ma moi ngudi sin sang chi tién cho dich vu. Do
chinh 1a thi truong ung dung trén di¢n thoai thong
minh. Xu hudng cua gidi tré bay gio 1a su dung cac ung
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dung dién thoai hon 1a trang web truyén théng. Hién
nay, dién thoai thong minh dugc dung dé vao
Facebook, tan ngau hay chup hinh ding lén cac trang
mang xa hoi. Néu co thé hudng thoi quen sir dung dién
thoai thong minh vao viéc c6 ich nhu viéc hoc tap chic
chin sé& giup duogc cho rat nhidu ngudi. Tir suy nghi dé
cong voi kinh nghiém trong thoi gian xay dung Tutor
Universe, t6i va cdc dong nghiép da bét tay lam Gotlt!
mdt ing dung vé gido duc trén iPhone.

N6i mot cach don gian, Gotlt! gitp sinh vién c6 thé lam
bai tap thong qua di¢n thoai thong minh. Nguoi dung
¢6 thé chup anh bai tap vé nha, ding tai 1én Gotlt!,
trong vong 10 dén 15 gidy hé thdng s& két ndi sinh vién
v6i mot chuyén gia phu hop véi sinh vién d6 nhit.
Chuyén gia s& huéng dan chi tiét cach giai bai tap do6 va
giai dap cac cau héi ma sinh vién mudn hoi thém. Toan
bd qué trinh nay dién ra trong vong 10 phut. Su nhanh
nhay vé thoi gian 1a mét yéu td quan trong ma hién nay
chwa ¢6 san pham nao lam duoc nhu Gotlt!. D6 1a didu
thu hut cac nha dau tu. Dé lam dugc didu d6 thi ching
t6i da xaydung mang lugi chuyén gia dong dao, & nhiéu
noi trén thé gidi, dé dam bao khi ¢ cau hoi thi co thé
s€ ludn cé cau tra 1oi.

Co nguoi hoi t61, tai sao tiéu chuén cta Gotlt! lai 12 10
phat? Boi vi hai Iy do. Thir nhat 1a chung ta déu mong
¢6 cau tra 101 ngay sau cau hoi. C6 nhiing trang web hoi
dap truc tuyén rat hay, vi du nhu Quora, nhung mdi cau
hoi dang 1én c¢6 khi mit vai ngay méi co duge céu tra
101. Doi khi, cau tra 16 dén lac khong con can thiét nita.
Ly do thir hai 1a chi véi 10 phut, chung t6i c6 thé dé
dang thu hat dwoc chuyén gia & rat nhiéu noi khac
nhau. Néu t6i hoi chuyén gia c6 thé ¢6 1 tiéng/ngay dé
gitp sinh vién khong thi chic chin s& rat nhiéu nguoi
tir chbi vi khong c6 thoi gian. Nhung néu toi hoi co 10
phat ranh rdi mot ngay khong thi sb nguoi noi co s&
tang 1én rat nhidu. That ra hiu nhu chung ta ai ciing ¢
10 phut ranh rdi trong ngay - nhu lic doi xe bus hay khi
di tau dién, lic ubng cafe... Néu c6 thé dung khoang
thoi gian ranh rdi d6 dé gitp ngudi khac va kiém thém
thu nhép thi s& 1a viéc rat t6t. Vay nén véi chién luoc
“10 phut”, Gotlt! giup théa man cho ca nguoi st dung
1An nguoi tu van. Theo so liéu chung t6i thong ké, thoi
gian trung binh dé giai quyét van dé trén Gotlt! that ra
chi khoang 6,5 phut!

Y twéng vé ing dung Gotlt! qua that rit tuyét voi.
Gotlt! d3 nhin dwgc diém danh gia rit cao tir nguoi
stt dung. Voi y twong doc diao nhw viy, chuyén thu
hiit ddu tw c6 1& khong phai vin dé qua khé khiin
voi cac anh?
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O khong! Chuyén thuyét phuc nha dau tu lac nao ciing
gdy dau dau. Cac nha diu tu ¢ thung liing Silicon mdi
ngay nhan dugc ca tram Kké hoach kinh doanh, mdi Kké
hoach déu 1a cac ¥ tuong thay ddi thé gigi. Minh phai
lam sao dé nguoi ta tin tudng va dat cugce vao minh chir
khong phai noi khac. Do 1a ca mét qua trinh chir khong
phai chi dén chém gi6 linh tinh 1a dwgc nguoi ta viét
cho cai check ca triéu do.

C4i ma cac nha dau tu quan tam la vi¢c thi truong co
hing thii véi san pham hay khong, minh giai quyét van
dé cho ngudi ding nhu thé nao, co kha nang tao nén sy
khéac biét hay khong. Khong phai nha ddu tu nao ciing
tin vao ké hoach kinh doanh ctia minh. Cé nhiéu ngudi
cho ring minh khong thé thanh cong duoc véi ¥ tudng
d6. Whatsapp trude khi ndi tiéng ciing da timg bi mot
s6 nha dau tu cho 1a vé van. Thém vao d6, ho s& nhin
xem thi truong ma minh tung san pham ra c6 du 16n va
hap dan hay khong. Cac nha dau tu lac nao ciing co tu
tuong tim “the next Google” va “next Facebook”, nén
ho phai théy dugc mot thi truong that tiém nang dé
quyét dinh xem xét dau tu. Cudi cung 1a doi ngii nhan
su. Ban co san phém ban diu tét, c6 thi truong tbt
nhung c6 mot doi ngil tuyét voi dé bién nhitng thuan loi
ban ddu nay thianh mot cong ty thanh cong hay khong.

Hinh 1: TS. Tran Viét Hing trong van phong Gotlt! ¢ Silicon Valley

Dé tiép cdn véi cdc nguon von, anh cé can phdi co
moi quan hé trudc voi cac nha dau tw khong?

Thét ra 1a khong can thiét. Tuy nhién, ching t6i ciing
phai tim hiéu k§ vé cac nha dau tu truée khi tiép can
v6i ho. Xem tinh cach va phong cach lam viéc cta ho
ra sao, cac muc dau tu truée ddy cia ho nhu thé nao,
r0i 1ap mot danh sich nhitng nguoi minh mudn tiép
can. Trong danh sach do, nhitng nguoi minh khong
quen biét tir trudc thi nén nho ngudi quen khac gioi
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thiéu minh véi ho. “Cé quan h¢" chi dung lai nhu thé
thoi.

Sau d6, can trai qua vai budi gip g&. Budi dau tién,
phai 1am sao cho cac nha dau tu thay hing tha véi y
tuéng ciia minh va doi ngii ciia minh. Budi tha hai, di
vao ké hoach kinh doanh ctia minh mot cach cu thé
hon, 1am sao dé cho ho thiy kha ning phat trién thanh
cong cua ké hoach do. Néu thuyét phuc dugc ho thi lan
tiép theo minh s€ dugc gap ca nhiing ddi tac cua ho, va
phai ¢6 gang thuyét phuc ca nhiing ddi tugng d6. Khi
ho ciing ddng thuan. Luc d6 méi duoc chinh thuc di
vao qua trinh tim hiéu chi tiét dé tién téi dau tu.

Déy 1a ca mot qua trinh dai va nén danh thoi gian tim
hiéu k¥, vi khi ngudi ta dau tu vao du 4n ciia minh thi
ho ciing s& c6 mit trong hoi dong quan tri. Minh s& phai
lam viéc v&i nguoi ta ca quang doi cia cong ty. Chuyén
nay giébng nhu 1a hén nhan nhung khong c6 quyén ly
hon vay.

Dé Gotlt! cé thé nhin dwgc cdi git dau ciia nha diu
tw chic nhém ciia anh dd phdi lam viéc rit vit vi.
Anh ¢6 thé chia sé mgt chiit vé cich xdy dung nhin
sw cho cong ty khéi nghiép tiv héi con lam Tutor
Universe dén Gotlt! sau nay dwoc khong?

Hoi diu v&i Tutor Universe, toi hop tidc cung mot
nguodi ban My trong cung nhém nghién ctru véi minh &
Pai hoc Towa. Vi du hoc sinh khong dugc phép lam gi
ngoai nhirng cong viée trong trudng nén t6i can c6 mot
nguoi ¢ day ding ra md cong ty mot cach hop phap.
Do d6, t6i da thuyét phuc ban d6 tham gia dong sang
lap cong ty. Lic d6 chung t6i déu dang 1 nghién ciru
sinh va mudn lam mot didu gi d6 khac biét hon cong
viéc nghién ctu hang ngay. Ban nay sau d6 mau qua bo
hoc luon.

Tt Tutor Universe dén Gotlt!, viéc xay dung bd may
nhéan sy 1a ca mot qua trinh dai. Ban dau chung toi chi
¢6 2 nguoi. Sau do, t6i vé Viét Nam tim kiém nhimng
mdi quan hé cii dé thuyét phuc ho tham gia véi minh.
Bay gio, cong ty c6 30 nguoi, trong d6 c6 8 nguoi ¢
Viét Nam. O try s¢ chinh ctia cong ty ¢ thung liing
Silicon, t6i ciing danh rat nhidu thoi gian dé tuyén
nguoi giéi vé voi Gotlt! nén cong ty cang ngay cang
manh.
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Hinh 2: TS. Tran Viét Hing (thit 4 tir phdi sang) cing team Gotlt! tai
Viéet Nam

Anh danh gia sao vé cach lam viéc cia cac ban tré
Viét Nam trong cong ty?

That ra, minh toan tuyén nhimg nguoi minh da biét
hodc qua gi6i thidu ctia ngudi quen. Phin k§ thuat cua
Gotlt! dugc xay dung hoan toan boi nhom ¢ Viét Nam!
Nhin chung, k¥ thuét thi cac ban lam rét tét, chi c6 diéu
14 16i suy nghi trong kinh doanh va xay dung san phim
can duoc cai thién hon. Vi hdu hét cac k¥ su thuong tu
duy theo 16i k¥ thuat, hay c6 khuynh huéng lam cho
moi thir phtrc tap hon mirc can thiét.

Tam 1y chung v6i nhiéu nguoi 13 chi thich thiét ké
nhitng san pham 16n cho hang trim triéu ngudi ding
ngay tir ngay dau tién. Trong khi déi véi cong ty khoi
nghiép, chung ta cin nhitng san phdm nho dé thw
nghiém xem nhu thé nao trudc di. Thém vao do, cac
san phim d6 phai dugc dua dén nguoi dung cang nhanh
cang tot, nham c6 thé co phan hdi sém nhat dé lam cho
san pham tot hon. Qua trinh d6 dwoc lap di lap lai nhiéu
lan, cho t6i khi c6 dugc mot san phém that hoan thién.
Tu duy xay dung san phdm nhu thé nay 14 twong d6i
khéac biét v6i rat nhiéu k¥ su phan mém & Viét nam von
di rit quen v6i cach 1am outsourcing.

Khoé khin ban dau nhu vay nhung nhin chung doi ngii ¢
Viét Nam bay gio da hoat dong tot roi. Toi cling thuong
xuyén cé nhitng chuong trinh dua cac ban tur Viét Nam
qua thung liing Silicon dé hoc hoi, va cling dua cac ky
su bén My vé Viét nam lam viéc dé doi ngi k§ su co
nhidu thoi gian lam viéc cung nhau va ty hoc hdi 1an
nhau.

Tir mt nha khoa hoc chuyén sang 1am kinh doanh
dbi v6i anh ¢ phai 1a mdt diéu bat ngdy khong? Anh
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¢6 thé chia sé mdt vai khé khin trong qua trinh 1am
doanh nghiép véi ban doc ctia VJS?

Viée chuyén tir khoa hoc sang kinh doanh di véi toi
khong co gi qua bt ngoy. Ngay tir dau khi sang My, t6i
da xac dinh hoc hoi bt cr cai gl ma minh khong duoc
hoc & Viét Nam. O trong nudc, khi ban da theo hoc
trrong nao roi thi gin nhu phai theo nganh nghé do ca
doi. Nhung bén nay linh hoat hon. Chang han nhu 6ng
truong khoa truong toi, trude day ong nay hoc dai hoc
nganh thanh nhac, choi piano, sau d6 méi chuyén qua
khoa hoc may tinh.

Ngay tir du, t6i di dinh hudng nghé nghiép cho minh
khong phai 1a theo con dudng hoc thuat. VAy nén biang
tién si khoa hoc may tinh cta t6i chi mat hon 4 nam dé
hoan thanh, vi chi can dii yéu cau tot nghiép. Toi nghi
rang can phai biét muc tiéu ctia minh 1a gi va c6 chién
lugc cu thé dé khong bi mét thoi gian vao nhimg viéc
khong qué quan trong. Néu téi xac dinh theo con dudng
lam nghién ctru thi hudng di da khac.

Tir hoc ky thir 2, t6i di sang truong kinh doanh dé iy
cac 16p lién quan dén cong viéc sau nay nhu k¥ ning
lanh dao, tai chinh, tiép thi, quan h¢ cong chung... Néu
ban nhin vao bang diém cua toi thi s& thay s6 16p kinh
doanh t6i hoc ciing tuong duong véi sb 16p nganh khoa
hoc may tinh. D6 1a cach t6i tich luy nhiing kién thirc
minh chua c6. O Dai hoc Towa, toi c6 mot loi thé 1a c6
thé 14y cac 16p ¢ truong kinh doanh mét cach thoai mai
va hoan toan mién phi. Minh chi khong c6 du thoi gian
dé 14y hét cac 16p ma minh mong mudn.

Céc cong ty khai nghiép thi bao gid ciing ¢6 day khé
khin, vi viy minh can phai tim dugc nguoi gioi nhat dé
gitp giai quyét cac kho khin d6. Vi du diu nam 2015,
khi Gotlt! dang & giai doan phat trién manh va s
chuyén gia khong du dé dap umg nhu cdu cia sinh vién,
nén toi da phai tim sy kiém sy giup d& tir nhitng ngudi
c6 kinh nghiém. DPdi véi mé hinh giao dich nhu Gotlt!,
thi van dé co da ngudn cung la cuc ky quan trong, vi
néu khach hang khong dugce dap tmg nhu cau ho s& bo
di hét. Luc do, ¢ thung ling Silicon chi c¢6 2 cong ty
gioi vé ting cuong ngudn cung dé can bang giita cung
va cau 1a Uber va Lyft. Toi da c¢b ging thuyét phuc
duoc nguodi phu trach viéce tuyén lai xe cho Lyft tham
gia Gotlt!, ban nay dd c6 thanh tich tuyén tir 400 1én
dén 4500 14i xe/tudn cho Lyft va trude d6 lam quan 1y
cho du an Google Books. Khi c6 ngudi do sang lam
viéc cho Gotlt! moi thir van hanh t6t hon nhiéu. Hogc
khi chung t6i can ting s6 lwong sinh vién nhanh, t6i da
thuyét phuc mot ban khac da tung giup
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OpenFeint/GREE ting s6 lwong ngudi ding tir 0 1én
240 triéu trong vong 3 nam. Khi ban nay va ban quan ly
chuyén gia 1am viéc véi nhau thi ca cung va cau déu
tang 1én chong mit khién ha tang k¥ thuat nhiéu khi
khong xur 1y ndi. Lic nay, viéc cia toi 1a di tim dugc
mdt chuyén gia vé k¥ thuat. Pai loai qua trinh cr nhu
thé. Rét cing thing tuy nhién ciing rat vui. Nhimg ai
khong 1am khoi nghiép thi s& rat kho c¢6 dugc nhiing
cam giac nhu thé,

Khi san pham da 16n manh rdi, ciing phai can than
khong dé cho phu huynh hodc truyén théng cho ring
san phidm cta minh gitp sinh vién gian 1an thi cir. Minh
khong phai gido vién thi phai tuyén cac gido vién gioi,
gitp sinh vién hoc tap that sy, giai thich timg budc dé
sinh vién hiéu, ch khong chi 13 dwa ra dép an cho
xong. Néu gia su nao vi pham, s& bi kho4 tai khoan
vinh vién. Viéc nay no6i chung ciing mat kha nhiéu thoi
gian dé thur nghi¢m va xay dung mot san phim hoan
chinh.

Ngoai ra, canh tranh khéc ligt cling la mét vAn dé, dac
biét 1a & thung ling Silicon v&i rat nhidu tién va nhan
tai. Khi ban moi thuc hién mét y tudng nao do, co
nhiéu ngudi quan sat xem san pham ctia ban c¢6 dugc
hudéng ung hay khong. Khi ban ching minh duogc san
phim c6 nguoi dung, nhiéu ngudi nhay vao sao chép
san phém véa nhiéu khi con nhanh hon ca ban. Do do,
ban lic nio ciing phai c6 nhitng chién luge dé di trude
dbi thu néu khong co hoi thit bai 1a rat cao.

Roi nhan sy ciing ¢6 nhirng dién bién phic tap khong
luong trudc duoc. Khi chung t6i mdi lam Tutor
Universe, vi chua c6 nhiéu kinh nghiém dé van hanh
cong ty nén chung t6i quyét dinh thué CEO. Ban nay
khong gitp dwoc gi nhidu cho cong viéc kinh doanh
nén da phai roi cong ty. Giai quyét viée nay cuc ky ric
roi va cang théng vi ban ¢ thé bi kién ra toa néu ban
khong lam ding ludt. Sau mét thoi gian lam viée va hoc
hoi duoc nhiéu kinh nghi¢m tr nhitng nguoi di trude,
dic biét 1a nhirng ngudi thiy cua toi nhu Peter Relan,
Guy Kawasaki, Jerry Held, t6i cam théy minh ty dam
nhan duoc vi tri nay va da dam nhiém vai tro CEO cua
cong ty tir khi chuyén qua thung liing Silicon.

Trong twong lai, anh c¢é nhirng dy dinh gi dé phat
trién GotIt!?

Hién gio, Gotlt! méi chi danh cho nhling nguoi s
dung duoc tiéng Anh. T6i ciing nhan duoc nhiéu 1oi
moi cua nhidu ddi tic mé rong thém cho cac ngdn ngir
khéc, nhu tiéng Phép, tiéng Trung, tiéng TAy Ban

6
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Nha... Tuy nhién, truéc mét t6i s& tip trung phat trién
thi truong trong cong dong cac nude st dung tiéng
Anh, vi xét cho cung do 1a ngon ngit phd bién nhit hién
nay. Sau khi da c6 chd dimg vimg chic rdi chung toi s&
mé rong sang cac thi truong khac, t6i khong loai tru
v6i ca Tiéng Viét trong do.

C6 thé ban nghi 1a mé thém 1 ngdn ngit chi cin thém 1
thanh cong cu nira 1a dugc. Tuy nhién thuc té khong
don gian nhu vay. Ching t6i s€ phai nghién ctu van
hoa cua nude do, thi hiéu ciing nhu cach sir dung san
pham cta nguoi dan nude d6 dé co chién luoc tiép thi
phit hop. D6 1a ca mdt qué trinh rat dai chir khong chi
don gian go vai Iénh trén may tinh.
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Hinh 3: Ung dung Gotlt! trén Iphone

Ngoai ra, Gotlt! bay gid chii yéu tap trung vao méang
Gido dyc. Trong twong lai, t6i muén mé rong ra nhidu
mang hon nita nhu k¥ thuat, du lich, sttc khoé, van van.
Bét cir ai ¢6 cau hoi hay thic mic gi ciing co thé chup
hinh lai va gui cho Gotlt!. Ché’ing han, khi ban di leo
nai, thly mot cai cdy khong biét nd tén 1a gi co thé
chup anh lai va hoi, hay khi ban di siéu thi, phan van
khong biét chon san pham ciing c6 thé dwa 1én Gotlt!.,
To6i hy vong, mot ngay nao do, Gotlt! s tro thanh xu
hudng méi dé tim kiém thong tin trén internet, b6 sung
cho cach su dung Google nhu hién nay.

Nhirng du dinh phat trién GotlIt! ciia anh that dang
kham phuc. O trong nuwéc, hién nay ciing ¢6 rit
nhiéu ban tré ciing dang mudn khéi nghiép trong
Iinh voe CNTT. Véi kinh nghiém thanh céng khi
phat trién Gotlt!, anh c¢6 1oi khuyén gi véi nhirng
ban tré VN dam mé khéi nghiép?

Toi chua tung lam khdi nghiép cong nghé thong tin &
VN nén khong biét moi truong va thi truong nhu thé
nao. Nhung c6 mot nguyén tic chung la: phai bét tay
vao lam ngay. Néu tht bai thi that bai luon chtr khong
nén chém gié nhiéu. D6 1a sy khac biét gitra nhiing
nguoi c6 co hoi thanh cong va nhitng nguoi cha bao
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gio 1am duge gi. Néu c6 nhitng y tuong triéu d6 ma chi
no6i qua nhiéu, khong bét tay vao lam ngay thi ciing s&
khong duoc cai gi ca. Nhidu san phdm xuit phat tir y
tuong rat hay nhung khi dua ra thi truong thi khong ai
sir dung. Cho nén, néu ctr giit ¥ tuong d6 vai nam thi
khong biét duogc thyuc té né s& nhu thé nao.

Nghi don gian thé nay, thé gidi co 7 ty ngudi, xac suat
hang tram nguoi c6 chung mot y tudng la kha cao. Cai
khac biét 1a & chd ngudi nao nhanh tay thuc hién va
ching minh duogc 1a y twong do co kha thi hay khong.
Minh phai biét diéu d6 som dé néu thay kha thi thi phat
trién tiép. Néu khong thi lam cai khac, d& mat thoi
gian, cong sirc, va tién bac.

Nhung anh ¢6 nghi ring thét bai sé tao 4n twong
x4u dbi v6i cdc nha diu tu?

Con tuy theo cach minh thét bai nhu thé nao: cha dong
hay v6 trach nhiém. C6 nhimng nguoi khi biét cong ty
khong l1am an duoc thi dong cira som va tra lai tién cho
nha ddu tu, c6 nhitng ngudi thi ¢6 tiéu cho dén hét dong
tién cudi cung. Néu minh di lam hét cach, thir moi
phuong an rdi ma van khong ctru chita duoc thi khong
sa0. Cac nha dau tu ciing ludén biét kha nang rui ro khi
dat cuoc vao minh. Khong nén s¢ that bai. O Viét Nam
thi thit bai 1a diéu gi d6 x4u hd nhung & thung liing
Silicon, that bai la chuyén thudng xuyén. Didu quan
trong 1a minh hoc duoc gi, va thai d¢ cua minh nhu thé
nao.

Vietnam Journal of Science xin cam on nhiing chia sé
rat chan thanh va hiru ich cua TS. Tran Viét Hung trong
qua trinh phat trién Gotlt!. Hy vong la cac ban tré ¢
Viét Nam s& hiéu thém vé cach xay dung va thanh lap
mdt doanh nghi€p khoi nghi¢p. Ching t6i chic anh
thanh cong v6i nhiing du dinh 16n lao cua minh va
mong rang Gotlt! s& tr¢ thanh mot Google, Facebook
moi trong tuong lai khong xa!
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Wilson disease (WD) is an autosomal recessive disorder of copper metabolism. It is
caused by defects of ATP7B encoding a copper transporting P-type ATPase. This gene
is located on chromosome 13q14.3. Mutation of ATP7B disrupts copper homeostasis,
resulting in copper accumulation in liver, brain, kidneys, and corneas as well as copper
poisoning at these sites. Until today, more than 300 disease-specific mutations have
been identified. To detect mutations of the entire ATP7B gene in Vietnamese patients
with WD, sequencing analysis was applied. We detected three mutations in ATP7B that
have not previously been reported. Two are missense mutations and one is a nonsense
mutation. Furthermore, segregation analysis showed no mutation transmission patterns
within each family of WD patients. These newly discovered mutations of ATP7B in
Vietnamese patients are important for WD research and, therefore, should be included
in public genetics epidemiology and population genetics databases.
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1. Introduction

Copper is an essential component of many
enzymes such as: lysyl oxidase, superoxide dismutase,
dopamine-f-hydroxylase and cytochrome C oxidase.
These copper-dependent enzymes are needed for
diverse processes of oxidase metabolism including
respiration, free-radical detoxification, neurotransmitter
synthesis, maturation of connective tissue and iron
uptake (1-2). However, copper is only required in trace
amounts. The accumulation of copper can damage
plasma membranes, peroxisomes, mitochondria,
microtubules, enzymes and even DNA (3). The effect
of copper imbalance can be described best in two
human genetic disorders: Wilson’s Disease (WD) and
Menkes’s Disease. WD is an inherited autosomal
recessive disease first described in 1912 by Samuel
Alexander Kinnier Wilson. Prevalence of the disease is
approximately 1 in 30,000. In 1993, Bull et al
identified the genetic defect of WD within the copper-
transporting P type ATP7B gene located on
chromosome 13 (4). According to Wilson’s Disease
Mutation Database (http:/
www.wilsondisease.med.ualberta.ca/database.asp),
more than 300 disease-causing mutations have been
detected and this number is still growing because
mutations in the ATP7B gene vary in different
populations. A recent study identified a mutation
hotspot in exon 2, 8 and 10 within a sample of
Northern Vietnamese population (the data have been
submitted for publication). In this study we have
identified three new mutations in ATP7B with WD by
using DNA sequencing. All of them are heterogeneous
mutations.

2. Materials and Methods
2.1 Subjects and DNA extraction

Three Vietnamese patients from unrelated families
were selected. All patients had been diagnosed with
WD and treated at the National Hospital of Pediatrics in
Hanoi, Vietnam. WD diagnosis was based on multiple
clinical symptoms, including liver failure and/or
neurological issues and/or the presence of the Kayser-
Fleischer ring in their eyes, and biochemical markers,
such as low serum ceruloplasmin (CP < 20 mg/dL) and
high level of urinary copper (Cu > 100 mg/24h) (5).
Genomic DNA was extracted from peripheral blood
collected in EDTA-containing tubes using Wizard
Genomic DNA Purification Kit (Promega, Madison,
Wisconsin, USA) following manufacturer’s protocols.

2.2 Polymerase Chain Reaction (PCR)
The entire exons of ATP7B gene were successfully
amplified by using 24 primer pairs (four primer pairs

for exon 2, one primer pair each for others) (IDT,
Coralville, Towa, USA). PCR was performed using
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GoTaq Green Master Mix (Promega, Madison,
Wisconsin, USA) with 100 ng of genomic DNA in a
mix containing 1U of Taq Polymerase, 10 pmol of each
primer and distilled water. The thermocycle program
included an initial denaturation step at 95 °C for 5 min,
followed by 35 cycles at 95 °C for 30 s, 55 °C for 45 s,
and 72 °C for 30 s, with a final extension at 72 °C for 3
min. The size and quantity of PCR products were
verified by electrophoresis in 1.5% agarose gel.

2.3 DNA sequencing

PCR products were directly sequenced using BigDye
Terminal Kit (Amersham, UK) and Avant 3100
Genetic Analyzer automated sequencer (Applied
Biosystems Inc., Foster City, California, USA), and
data was analyzed using CLC Genomics Workbench
(CLC Bio, Qiagen, Venlo, Limburg, Germany). All
products were sequenced in both forward and reverse
strands.

3. Results

All three patients demonstrated similar symptoms and
laboratory analyses revealed low ceruloplasmin levels,
low serum copper concentrations and increased urinary
copper excretion (Table 1). Genomic DNA was isolated
from the peripheral blood leukocytes of the subjects.
DNA sequencing analysis was applied to identify
mutations and polymorphisms of all 21 exons of
ATP7B gene in 3 Vietnamese patients with WD. One
nonsense mutation and two missense mutations in
Table 2 were found to be novel: ¢.3233C>G;
¢.2943T>G; ¢.2705T>C (Figure 1). This procedure
used Polyphen, an automatic tool predicting possible
impacts of amino acid substitutions on the structure and
function of human protein in analyzing the novel
missense mutations. The mutations were correctly
identified as novel mutations in the WD database
(http://
www.wilsondisease.med.ualberta.ca/database.asp).

Clinical manifestation of these 3 patients showed
association of liver, brain, and cornea damages with
low levels of serum ceruloplasmin (Table 1).
Segregation analysis within their families (including
parents and one brother) was performed for these 3
patients whose mutations in the ATP7B gene had been
detected, but no mutations were identified in their
family members.
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Mutati Patien Affected Laboratory

on t organ finding

Liv Br KF- Serum  Urin

er ai ring cp eCu

n (mg/dL  (ng/

) day)

c.2705 WD52 - + 6.0 325
T>C

c.2943 WD27  + | - + <10 | 220
T>G

c.3233 i WD23 + - + <10 180
C>G

Notes: Genbank Accession NM_000053.

The first nucleotide of ATG translation codon is considered nt + 1.
Serum CP was measured by Immnoturbidmetric test. Normal values
for serum CP is 20-60 mg/dL (5).

Normal values for urine Cu is 10-40 ug/day (5).

Table 1: ATP7B genotype, clinical and laboratory findings

€.2705T>C

Figure 1. Sequencing results of three new mutations on ATP7B gene
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4. Discussion

Wilson disease is an infrequent disorder worldwide
in almost all populations. Frequencies of 1:30,000 to
1:40,000 are usually quoted (6), except for Crete and
Sardinia with 6:100 and 1:7,000 live births respectively
(7-8). At present, diagnosis of WD is extremely
difficult especially for clinically asymptomatic
individuals or those with atypical clinical
manifestations. Moreover, WD patients have different
clinical features (9). Particularly, WD is one of the rare
diseases that are difficult to be treated; however, early
diagnosis of WD may increase the probability of
recovery (9).
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Notes: Genbank Accession NM_000053.
The first nucleotide of ATG translation codon is considered nt +1.

Table 2: Mutations distributed throughout the entire coding region of
ATP7B

Currently, more than 300 WD-induced mutations
have been reported in various populations but a few of
them show relatively high frequencies in certain
geographic areas. The most frequent mutation in
Europe is H1069Q with a frequency of more than 65%
(10). In Sardinia, c.-441 - 427del accounts for 61.5%
of mutated chromosomes (8). The mutation M645R is
present in 55% of patients in Spain (11), and R778L
mutation is very common in Hong Kong patients (12).
In contrast, deletion ¢.3402delC at exon 15 has been
reported worldwide at a low frequency (usually below
2%) in several populations but at a high frequency
(34.8%) among Brazilians (13). Our study also shows
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that the most frequent mutation in Vietnam is S105X
with 21.05% (data submitted for publication).

In recent years, assisted by the development of
molecular analysis, the diagnostic rate for WD has been
improved. However, clinical laboratory molecular
diagnosis is expensive because there are many types of
ATP7B genetic mutations. Due to its central role in
WD etiology, it is essential to widely share new
ATP7B mutations with the scientific and medical
communities for improving WD research and
diagnosis.

5. Conclusion

In our study, three new mutations (c.3233C>G;
¢.2943T>G; ¢.2862A>G) of ATP7B were detected in 3
Vietnamese WD patients by exon sequencing. Our
findings enrich the database of Vietnamese WD
genetics mutations as well as the WND database.
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Discussion of '""Novel ATP7B mutations in Vietnamese patients with Wilson

disease' by Tue Nguyen et al.

Hoang Le Phuc
Children’s Hospital #1, Ho Chi Minh City, Vietnam.

L902P is not novel. It was reported in a Vietnamese paper in 2013 along with the other novel mutations including
T850I, P86&P-fs (del C), L1015R , D1027H, IVS 15-2:A>G and IVS20+3:A> G. The 1-year-old girl with
homozygote of L902P was diagnosed with H2 phenotype (Ferenci et al., 2003), Kayser Fleischer ring, low
ceruloplasmin (10.4 mg%) and high 24h urinary copper (396 mcg/24h).

The papers in Nhi Khoa (the local Vietnamese journal) are cited as:

Hoang Lé Phuc, Krsin Zinober, Claudia Willheim, Peter Ferenci (2013). Phan tich dot bién phan tir gien ATP7B &
bé&nh nhan Wilson Viét Nam. Nhi khoa 6 (4): 21-28.

Hoang Lé Phuc, Pham Lé An, Tran Diép Tuén (2015). Xac dinh budc dau mdi lién quan kiéu gien—kiéu hinh cua
bénh Wilson ¢ tré em Viét Nam. Nhi khoa 8 (6): 67-76.

References

Ferenci P, Caca K, Loudianos G, Mieli-Vergani G, Tanner S, Sternlieb I, et al. (2003). Diagnosis and phenotypic
classification of Wilson disease. Liver Int, 23, 139-142

Closure to '""Novel ATP7B mutations in Vietnamese patients with Wilson
disease' by Tue Nguyen et al.

Tue Nguyen
Center for Gene-Protein Research, Hanoi Medical University, Hanoi, Vietnam.

The papers “Phdn tich dgt bién phan tir gien ATP7B & bénh nhdn Wilson Viét Nam” and "Xéc dinh budc dau mdi
lién quan kiéu gien-kiéu hinh ciia bénh Wilson & tré em Viét Nam" by Hoang ef al. were published in a Vietnamese
journal that does not have an online version. These papers, even their abstracts, are not available in the Internet.
Therefore, we did not know their existence when writing our manuscript; consequently, we have not referenced
them in our paper. We confirm that the L902P mutation was detected independently, and the overlap of the result is
entirely random. As L902P was reported by both Hoang et al. and our group, it appears that this novel mutation

might be popular in Vietnamese Wilson patients.
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From Hyperion to Photon, a brief survey in the timeline of photon
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We present in this paper a chronological study on the main line of the electromagnetic
radiation throughout the history of mankind. This history is divided into three distinct
eras: pre-classical, classical, and modern era. In pre-classical era, myths are studied
starting with Hyperion (god of lightning), extramission theory, and Euclid principles.
While in the classical era, the main focus is on classical theories of physics through
introducing the Maxwell equations and Huygens and Newton’s theories on light. In
addition, aspects of light via particle and wave theories are reviewed. Special relativity,
photoelectric effect and radiation in quantum mechanics are the studied topics in the
modern era. We present the advancement in photonic science from the last century till
present time and show its influences on fields such as laser, quantum field theory,
holographs, LED, and entanglement.
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1. Introduction

Democritus said particles were first but according
to Heisenberg symmetry was first as he stated in his
book, “Physics and Beyond” (1). Photons need to be
added to the above two if we take into consideration the
Big Bang theory. Photons dominated the universe in the
time interval spanning from few seconds after the Big
Bang to 380000 years after that (2).

Light consists of photons and is a branch of the
science that is as old as the modern human. It is not
clear who first started working in this field but
nowadays a large number of researchers work on the
physical properties of light and electromagnetic
radiation in general. Applications of the properties of
electromagnetic radiations are enormous and cover
almost all aspects of life and at the same time influence
all fields of science and technology. Scientists and
engineers have made massive progresses in photonic
sciences in the last century. Consequently, physicists
nowadays know quite a lot about photons.

We consider three different historical periods for
the photons: pre-classical, classical and modern. There
is clearly a big difference in understanding the nature of
electromagnetic radiations when one compares these
three distinct periods. The history of photon was full of
myths. Towards the end of middle ages, the science of
electromagnetic took a definite shape and by the end of
the eighteenth century we had a complete classical
theory of radiation. According to Greek myth, Theia
was a goddess of shining blue light in the sky who was
married to the god of light, Hyperion, and they had
three bright children: Helios (Sun), Eos (Dawn), and
Selene (Moon) (3).

Maxwell equations form an excellent theory
covering most of our knowledge on light and other
electromagnetic  radiations. But our  proper
understanding of the nature of electromagnetic
radiation is attributed to the dawn of quantum
mechanics and Plank’s theory of radiation. In quantum
mechanics, the constituents of electromagnetic
radiation are tiny particles called photons.

It is impossible to imagine today’s technologies
and our lives without having electricity, laser, fiber
optics, telecommunications, etc. Of course, progress in
the field continues and it is envisaged that photonic
computers will be the next future technology (4).
Furthermore, our cosmological understanding of dark
energy and Big Bang passes through photonic sciences
(5). One can watch the history of the universe
unravelling  through  studying its microwave
background (6). Our knowledge about the sun and other
astronomical objects like black holes, neutron stars,
supernova, and far galaxies depends on our
understanding of photonic sciences (7).
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Hossien Hossieni et al., Vietnam Journal of Science 3(1) (2016) 13-23

All quantum transitions occur via absorption or
emission of a photon (8). In quantum field theory,
photons are the interaction mediators and carry
electromagnetic force. Furthermore, matter and
antimatter can be created by photons (9). According to
the Heisenberg uncertainty principle, vacuum is
occupied by virtual photons (9-10). Scientists have
recently made huge progress in photon entanglement.
Many people believe that the twenty first century is the
century of quantum mechanics and certainly photons
constitute the bases for these quantum mechanical
technologies (11). We try, in this historical prospective,
to show a brief survey of photonic sciences from the
ancient Greek to the present time.

2. Pre-classical Period

The first thoughts of humans about light and optics
have been recorded in the Greek myths. Greek people
believed in god and supernatural powers and they used
extramission theory to explain vision. According to this
theory, vision is accomplished by rays of light that are
emanating from eyes (12) (Fig. 1). But experiments
disapproved this theory and showed that light reflects
or emits from objects and not eyes. Atomists were the
first people who tried to deliver a neutral consideration
and as a result they proposed the intromission theory.
Democritus (460 B.C. - 370 B.C.) indicated that the air
between the eyes and objects are compressed and this
air carries various colours that appear in it (13).
Epicurus (341 B.C. - 270 B.C.) suggested that atoms
flow continuously from objects to the eyes. The object
does not shrink as other particles replace and fill in the
empty space (14). Plato (427 B.C. - 347 B.C.) came up
with another theory for vision. This theory was a
combination of the intromission theory by the atomists
and the extramission theory (15). The theory states that
light originating from the eye is the reason for vision.
Plato claimed that “a stream of light or fire” comes out
from observing objects (16). Moreover, the third theory
for explaining vision was stated by the great Greek
philosopher Aristotle. He rejected all the previous
theories and presented his own idea as luminous bodies
such as fire causes light (17). While the mathematician,
Euclid (325-260 B.C.), presented some axioms that
were significant in the history of science in his book
entitled “Optica” (18). According to Euclid’s axioms,
there are far-reaching rays originating directly from the
eyes and form a cone having apex in the eye and a base
that limits the vision. If the visual cone falls on an
object then it will be visible. Of course, the bigger the
angle for which the object is seen under, the bigger it
will appear and if an object is hit by a higher visual ray,
it will appear higher and vice-versa (19).
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Figure 1: In extramission theory, vision accomplished by rays of
light that emits by eye (the image illustrated by Ibn Al- Haythm 11
century-eyetap.org)

Another Greek scientist who accepted Euclid axioms
and added some improvements to them was Ptolemy.
He supposed that the visual light is of the same nature
as external light, for example the sun’s light. Ptolemy
has written a book on geometrical optics and another on
astronomy. Ptolemy continued with the Euclid scheme
which was mentioned in the geometrical optics book.
Although he believed in extramission but his theory
was more to do with physics than the purely
mathematical theory of Euclid (20). Towards the end of
Roman Empire, a philosopher by the name of Galen
(133-200) focused on the eye structure. He was an
anatomist and for description of his theory, he included
terms from psychology and physics. He trusted that an
optical pneuma travels along an optical nerve
connecting eye with brain (21). The Roman Empire
became weak in the fifth century and at the same time
science in Europe ceased to progress. Meanwhile,
Islamic empire appeared and Al-kindi was an Islamic
scientist who translated scientific and philosophical
texts of Greek philosophy into Arabic language. Al-
kindi put many of his important works in optics in a
book entitled “De Aspectibus” which was influenced
by Greek philosophers’ imaginations about light (22).
He also believed in Euclid extramission theory.
According to Euclid, light rays have only one
dimension, but Al-kindi claimed that they should have
three dimensions. Alkindi accepted Galen theory of
vision and Euclid and Aristotelian concepts on optics
(23).

Furthermore, another Islamic scientist who made
progress in optics was Alhazen. He successfully
combined geometrical optics of Euclid and Ptolemy
with intromission theory. The writings of Alhazen have
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a big impact on other scholars not only in Islamic world
but also in Europe during the classical period (24).

3. Classical Period

The differences between classical and pre-classical
periods are that the arguments in classical period are
more rational and empirical. It can be said that this
period started with the work of Roger Bacon (1214-
1292). He accepted almost all of Alhazen theory of
vision. Bacon tried to tie various theories of vision into
one theory. He accepted Aristotle’s idea that the wave
is a passage of colour through a transparent medium.
He refused the extramission theories of vision because
he believed that a medium should be prepared to
transmit the light and colours from an object. But
Bacon did not succeed in his approach (25). The major
advances occurred only after the European Renaissance
shattered Aristotle’s scheme of the universe. By the end
of the sixteenth and early seventeenth centuries,
European scientists such as Copernicus (1473-1543),
Kepler (1571-1630) and Galileo Galilei (1564-1642)
destroyed Aristotelian concepts in science and
established a new system for human thinking of nature
(26). Among these three scientists, Kepler contributed
the most in constructing a new theory for light. Kepler,
for the first time ever, managed to provide a theory
which included intromission theory of vision and
geometrical optics that was started by Alhazen (27).
Willebrord Snell (1580/1591-1626) also solved the old
problem of the refraction of light as it passes through
two different media (28).

The French philosopher Rene Descartes (1596-1650)
established, same as Aristotle, a philosophical system
that involved all natural events. There is only matter
and motion in his system. He assumed that the space is
filled with globules of a matter named as aether (29). A
luminous body similar to the sun causes a whirlpool in
this medium similar to a small stone making vortex in a
pool filled with water. Light, according to this theory,
has infinite speed and is transmitted from one point to
another instantly (30). It assumed that aether is
undetectable and carries both gravitational force and
light (31). Descartes’ view on colour was an interesting
one. He believed that colour is made as a result of
rotation of the aether globules.(32) The most rapidly
spinning particles give red colour while the slowest
ones give blue colour and particles with medium speed
give orange colour. On the other hand, he ignored
emphasis on mathematical explanation of science
which was introduced by Kepler and Galileo (33).

15



< www.vjsonline.org

Most of the experimental works after Kepler and
Discards are attributed to two great and famous
physicists and mathematicians, Christian Huygens
(1629-1695) and Isaac Newton (1643-1727). These two
scientists had two different views on the nature of light
that appeared as two contradicting opinions or theories
for many years to come.

Huygens was the first scientist who invented a
mechanical clock. While he was a middle-aged man, he
built the first watch and towards the end of his life, he
published the wave theory of light. He suggested that
light propagates as a disturbance in air or water. One of
the most important predictions of the Huygens theory
was that light should propagate slower in a denser
medium  (34). This prediction was verified
experimentally in the eighteenth century. In the
meanwhile, Newton worked on a theory known as
corpuscular theory of light. This theory is widely
accepted by the scientific community because Newton
was the most famous physicist in the world at that time.
At the same time, the wave theory of light was
overlooked. Newton assumed that light consists of
some small particles, which he called corpuscles (35).
Newton performed some experiments to prove that
light, in reality, is a mixture of all colours (36). A great
rival to Newton was Robert Hooke (1635-1703). Hooke
published a book on wave theory of light and Newton
claimed that Hooke’s theory was wrong (37). Newton
did not publish his theory until Hooke passed away
(38). Corpuscular theory of light is a good explanation
for traveling light in a straight line but it cannot explain
diffraction and interference phenomena. At the end of
the classical period, the wave theory of light prevailed
over the corpuscular theory. Thomas Young (1773-
1829) contributed greatly to the wave theory of light.
He provided an experiment which clearly showed that
light is wave (39). Young was the first scientist to
realize that white colour of vision is a combination of
three different colours and eye should contain three
receptors for each colour (40). He conducted the double
slit experiment in which two beams interfere with each
other and create the interference pattern (Fig. 2).
According to the classical physics, this phenomena is a
purely wave and not a particle property (41). In 1817,
Augustin Fresnel (1788-1927), a French physicist, has
proved mathematically that light must show diffraction
patterns such as water and sound waves. Fresnel
theoretical result was checked experimentally and
observation confirmed the result. This has brought an
end to the Newton’s theory of light (42) (Fig. 3).
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Figure 3: Light diffraction proved by Fresnel (42)

Electromagnetic radiations have a common property
named as polarization. This property was first
discovered by Etienne Louis Malus (1775-1812) in the
1800s (43). Electromagnetic radiations are made from
two orthogonal electric and magnetic fields and their
orientations are random. A polarizer selects one
orientation and removes the other. For electromagnetic
radiations, there are two types of polarizations: left-
handed and right-handed ones. Malus found that the
reflected light, from a surface, below the Brewster
angle is polarized (44).

In 1800, William Herschel (1738-1822) discovered a
radiation, other than light, while he was studying
temperatures of different colours of the spectrum from
a prism. This radiation was infrared and he believed
that red is the hottest ray of this radiation (45). In 1801,
another scientist named Johann Ritter (1776-1810)
found Ultraviolet (UV) radiation is beyond the violet
colour (46).
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Another physicist who has made impressive
achievements in the radiation science was Michael
Faraday (1791-1867). Faraday conducted a series of
experiments in order to determine some properties of
electricity and magnetism. At the time the relationship
between light, electricity and magnetism was not clear.
He invented the lines of field to clarify how electricity
and magnetism can affect each other (47). Before
Faraday’s concept, people thought about mechanical
medium as a mediator for transmitting force. This
contemplation still holds and not only for
electromagnetic forces but also for other forces like
gravity. Beside field concepts, Faraday showed
experimentally that when charges move, electric field
of these charged particles can create magnetic field and
vice versa. On the other hand, vibrations of the field
lines explained all electromagnetic phenomena (48).
James Clerk Maxwell (1831-1879), expressed these
phenomena mathematically in a set of well-known
equations and made one of the greatest achievements in
physics after Newton.

Maxwell collected and summarized all studies on
electricity and magnetism and derived four important
equations which are known as Maxwell equations. He
analysed heat transfer equation and managed to obtain
an equation for propagating electromagnetic waves.
The Maxwell equations form a theoretical basis for all
electricity and magnetism instruments in our lives.
Using the electric and magnetic properties of the
medium that light propagates in, Maxwell determined
velocity of electromagnetic wave to be approximately
300,000 km/s and concluded that light should be an
electromagnetic wave (49) (Figs. 4, 5).

These aforementioned equations show that electric and
magnetic fields are not independent and a variation in
one of them creates a variation in another (Fig. 4). This
symmetry has been broken because the equations
predict the existence of magnetic monopole as this has
not yet been seen in nature (50).

Ratio of Electric Unita.
Weber...... 310740000

Velocity of Light (mbtres per second).
RRPANL . - . occeovinvi s nosn 314000000
Aberration, &e., and

Sun’s Parallax
e e R SR 298360000 | *Thomson.., 282000000

} 308000000 {*Maxwell... 288000000

* [The experiments of the Committee of the British Association for the deter-
mination of the unit of resistance in absolute measure have recently been repeated

Figure 4: In this table, results of direct observation of the velocity of
light, either through the air or through the planetary spaces is
compared with the results via electromagnetic properties (49).
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Figure 5: Maxwell equations in differential forms (Maxwell-
equations.com)

In 1892, Hendrik Lorentz (1853-1928) derived an
electromagnetic force which included the contribution
of the total force due to both electric and magnetic
fields (51). In Maxwell electromagnetic theory, waves
travel in aether. On the other hand, there was an
unsolved problem in Maxwell theory which was the
disagreement between the theory and the experiments
(52). When a magnet moves through a stationary
conducting coil, or when the coil moves around the
stationary magnet, the induced current is the same
while in theory the explanation is different. In the first
case, moving magnet induces electric field in the coil
and electric force impels electrons to move in the coil
but in the second case the Lorentz force of the magnetic
field causes electrons to move in the coil (53). One of
the predications of Maxwell was radio waves found by
Hertz (1857-1894) and proved that they have long
wavelengths. These are similar to other electromagnetic
radiations travel with the speed of light (54).

In 1895, Wilhelm Rontgen (1845-1923) produced and
detected a type of electromagnetic radiation that was
named as x-ray (unknown ray). This type of radiation is
more powerful than UV radiation and has many
applications in medicine, especially in photography of
tissue and structure of the matter (55). X-ray is a type
of Bremsstrahlung radiation that is generated by
stopping or slowing down a moving charged particle in
an electromagnetic field. In 1896  another
electromagnetic radiation, Gamma ray, was found by
Antoine Henry Becquerel (1852-1908). This ray was
more energetic than UV and X-ray. Up to 1910, the
prevailing thought by scientists was that ray was made
of particles (56).

In 1818, Fresnel showed that a transparent matter
should drag aether, which depended on the refractive
index of the matter and obtained a mathematical
expression for his prediction (57). In 1845, Stokes
(1819-1903) presented a theory in his paper “On the
aberration of light” which contained some important
assumed properties of aether. Aether behaves like an
incompressible fluid for slowing down bodies
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immersed in it and behaves as a rigid for a fast
vibrating light wave and it would be dragged by objects
within moving slowly (58).

An important question, one might argue for the above
statements, is that which one is correct? Stokes theory
or Fresnel theory? Fizaeu (1819-1896) experiment in
1850 has shown Fresnel theory is correct while an
experiment conducted by Michelson (1852-1931) in
1881 showed Fresnel theory is incorrect and Stokes
theory is correct! But another experiment performed by
Michelson and Morley (1838-1923) showed that both
theories are incorrect (59).

In Michelson-Morley experiment, a light beam divides
into two orthogonal beams and then they interfere with
each other by mirrors. As the two beams and the system
that holds the experiment are assumed to be in aether,
when one rotates the system, the variation should
occurs in interference fringes but this has not happened
(60) (Fig. 6).

This experiment guided Einstein (1879-1955) to
believe that there is no aether and electromagnetic
waves propagate in empty space (61).

Figure 6: Morley and Miller interferometer (1905) Sited at high
altitude, Mount Wilson, California. Photo: Case Western Reserve
Archive (arXiv.org )

4. Modern Period

The Modern period, according to our definition, started
with the outstanding works of Einstein and Max Planck
(1858-1947). Einstein presented two theories, special
relativity and photoelectric effect while Max Planck
introduced his revolution theory on black body
radiation. These theories have not only influenced the
theory of electromagnetic radiation but also all the
pertinent scientific areas and human thoughts (62).
Black body radiation was a big problem in the
nineteenth century. It refers to a body which absorbs
and, at the same time, radiates all types of radiations
incident on it. Prior to Planck, theory and experiment
were in disagreement. In terms of the old heat theories,
black body temperature should rise indefinitely.
Obviously, this is in contrast with the experiments (63).
The exact problem was how the intensity of absorbed
or radiated electromagnetic radiation depended on
frequencies. In 1900, Max Planck (1858-1947)
presented a theory to solve this problem. The theory
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states that energy should be quantized in some
packages of energy (64). He named these packages of
energy as Quanta of energies. This Quantum is equal to
frequency multiplied by the Planck constant. This has
revolutionized the human thought as energy has
changed from a continuous quantity into a discrete one
(65). On the other hand, the photoelectric effect is
about emitting and ejecting of electrons from metal
surfaces. In 1839 Alexander Becquerel (1820-1891)
discovered photovoltaic effect which showed that light
changes electrical properties of an electrolyte material
(66). In 1887, Heinrich Hertz (1857-1894) discovered
photoelectric effect and observed the effects of
electromagnetic radiation on electrical properties of
matter (67). In 1900 Philipp Lenard (1862-1947)
observed ionization of gas by electromagnetic
radiation. In photoelectric effect, electrons are ejected
depending on the frequency of the incident
electromagnetic beam and the intensity of the beam
does not have any effects on the starting point of the
photoelectric effect (68). Classical theory of radiation
could not give an accurate explanation for these
phenomena. But In 1905, Einstein presented an apt
explanation by using quantization theory of Planck and
published a controversial paper on it (69). In terms of
his theory, electromagnetic radiation consists of very
small particles, called photons. The most important
characteristic of a photon is its frequency. Photon
energy depends on its frequency and photoelectric
effect occurs when a photon collides with an electron
on the metal surface. For this to happen, the photon
energy must be bigger than a specific energy of the
metal, known as work function (70).

Both Newton and Huygens views on the nature of light
are contained in the photoelectric theory. In a photon-
electron interaction, a photon has a frequency (a wave
property) and collides (a particle property) with an
electron. In fact, photons (and other particles) have
both properties. Sometimes a particle behaves like a
particle and other times shows itself as a wave. This
phenomenon is known as duality in modern physics.
However, Einstein put an end to the old debate about
the nature of light by stating that electromagnetic
radiation holds both properties and they are
complementary (71). Photoelectric effect has many
applications in modern life. For example, solar cells
and some detectors in electronic devices use this effect.
Photoelectric effect causes the surface of the spacecraft,
by direct sunlight, to be positively charged (72).

The other theory that affected our knowledge on
electromagnetic radiation was the special theory of
relativity by Einstein. One of the principles of special
relativity is that the speed of light in vacuum is the
fastest in nature and is constant regardless where
observers are. Einstein applied another principle to his
theory, the Galileo principle for moving objects. The
principle states that all constant motions are relative to
each other and the notion that an object is at rest is
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unfounded. The special relativity is able to solve
problems relating to the electromagnetic theory and
Maxwell equation (73). But soon this theory went
beyond the realm of Maxwell theory. If Galileo
transformation was applied to the Maxwell equations in
a system then those equations will have different forms
(74). Consequently, this necessitates having a
requirement of a reference. Aether should be at rest in
that reference. The speed of light in this absolute
reference is constant but it changes in other reference
frames. Einstein refused acther and emphasized that the
medium is not needed for the electromagnetic wave to
propagate (75). In special relativity, the speed of light is
absolute. While time, length, and mass are all relative
to an observer. These properties are significant only at
speeds comparable to that of light. Another outcome of
special relativity is the equivalence between mass and
energy, as given by the famous formula, E = mc?. Any
object that has rest mass cannot move with speed of
light and obviously photons have zero rest mass (76).
In relativistic electrodynamics, the four Maxwell
equations are reduced to one equation and its dual (77-
79).

One of the interesting aspects of the electromagnetic
waves is the Doppler Effect which was first discovered
in sound waves. If a source of electromagnetic wave
moves away with high velocity, the frequencies reach
us will decrease and this is called red shift. The first
evidence for red shift was presented by Hippolyte
Fizeau in 1848 (80).

The different spectra of chemical elements especially
gases were unresolved for physicists and chemists in
the nineteenth century. In the first few years of the
twentieth century, several theories on the structure of
atoms were put forward. One of these theories was an
important one regarding gases and was presented by
Niles Bohr (1885-1962). His theory was dependent on
Rutherford (1871-1937) experiment. According to
Bohr’s theory, atoms are made of small nuclei
surrounded by one or more rotating electrons. If an
atom is in a stable state then the orbiting electrons will
not radiate any photons. However, when an electron
absorbs a photon, it will jump to a higher energy state.
This leaves the atom in an unstable state and the
excited electron makes a transition to a lower level by
emitting a photon (81).

Quantum mechanics has improved Bohr theory and
managed to cast some light on the microscopic world.
In 1916, Einstein presented general relativity that
predicts the effects of gravity on an electromagnetic
beam. Gravity attracts photons and curves their paths
(82). In 1925, Werner Heisenberg (1901-1976)
presented his theory on quantum mechanics and
established a well-known principle called Heisenberg
uncertainty principle. According to this principle, time
and energy of a system cannot be measured
simultaneously (83). If energy of a system is measured
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accurately then uncertainty creeps into its time
measurement (84). Spin is one of the characteristics of
particles which was found in 1922 by Otto Stern (1888-
1969) and Walter Gerlach (1889-1979). Spin was
observed for electrons (85). Photon has a spin number
of 1 and obeys Bose-Einstein statistics. Spin 1 has three
components 1, 0 and -1. 1 is related to right-handed and
-1 left-handed polarization (86).

In 1931, Paul Dirac (1902-1984) introduced a new
theory known as relativistic quantum mechanics by
combining quantum mechanics and relativity. This
theory predicts that antiparticles must exist but when
they interact with their counterpart particles they will
annihilate and two photons will be created (87). In
contrast, a collision of two photons can create a pair of
a particle and an antiparticle (88-89).

The work of Paul Dirac in the 1930s on relativistic
quantum mechanics has shown the quantization of
Maxwell equations. Richard Feynman continued with
this work under the name of Quantum Electrodynamics
(QED) in the 1940s (90-91). In QED, photons are
mediators of electromagnetic forces and these photons
are exchanged between the charged particles. These
photons are virtual and theoretically come from
Heisenberg uncertainty principle. They cannot be seen
in real world as it will violate the conservation of
energy (92). In QED’s view, vacuum is not empty but
is filled with virtual photons (93).

In 1917, Einstein predicted a theory of stimulated
emission of radiation which constituted a theoretical
base for all laser (and maser) technologies (94). In laser
process, atoms or molecules in an isolated system are
pumped from the ground state to upper states and then
they make transitions to the ground state by radiating
photons (95). These photons are coherent and Einstein
named this process as stimulated emission (96). The
requirements to build a laser are a material that powers
the radiation (the lasing material) and a collection of
mirrors (optical cavity) to focus the light. Laser is
similar to ordinary light but with some important
differences. A laser beam is monochromatic implying
that it centers around one frequency. It can go farther as
it is highly directional with very low divergence. A
laser beam is also different from ordinary light for
being coherent, i.e., the photons are in phase (97).
Maser (Microwave amplification by stimulated
emission of radiation) was invented before laser. In
1953, Charles Hard Townes (1915-2015) and his
coworker Miller invented the first Maser that emitted
microwave and infrared radiations with same properties
of a laser beam (98). The first laser beam was invented
in 1960 by Theodore H. Maiman (1927-2007). He used
Townes’ works with its active medium, ruby crystal
(99-100). Later Ali Javan (1926) and his colleagues
made first laser gas by active medium of Helium and
Neon (101). During the 60s and 70s, several types of
lasers were built by the scientists. These include solid
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state laser, carbon dioxide laser with application in
surgery (102-103) and semiconductor lasers which are
simply  electrically  pumped  diodes  (104).
Semiconductor lasers have many applications in our
daily lives. For example, they find their applications in
CD/DVD players, printers and pointers (105). One type
of laser is the Dye laser that uses organic dye as an
active medium (106). In 2011, scientists from Harvard
medical school were able to build a laser from organic
living tissue, a single human cell and some jellyfish
protein (107). Scientists aim to build gamma ray lasers
by using gamma rays from pair annihilation (108).

Xaser is another type of laser that generates laser
radiation near UV and X-ray spectrum. This type of
laser has no mirrors and it directly emits radiation.
Active medium of this type of laser is highly ionized
plasma (109). X-ray laser can be used in all
applications of x-ray but with higher accuracy and
intensity (110). With the aid of this type of laser,
scientists are able to see inside bacteria (111). Another
application of x-ray laser is in nuclear fusion (112).

Holographic is an application of laser and is a
technique to build three dimensional photographs. In
holography, information from all the three dimensions
and differences in the interfering intensities from all
points are collected and recorded on a film (113). In the
1940s, Denis Gabor (1900-1979) predicted the above
effect while developments in laser technologies carried
out in the 1960s have furnished an environment to
examine holography further. In this technique, the
original laser beam is divided into two. One of them
hits the film directly while the other reaches the film
after reflecting from the object in question. Then these
two beams interfere and get recorded on the film. To
look at the photograph, an identical laser to the original
one is needed to illuminate the film (114-116).

One of the important devices which has many
applications in our daily lives is fiber optics. This
device has many applications in medicine,
communications, and used for illumination purposes.
Optical fibers are made from transparent materials,
such as glass or plastic that allows the transmission of
electromagnetic radiations from one point to another
(117). In comparison to copper wires, optical fibers are
more flexible and capable of transmitting huge amount
of data in time with minimal loss of information (83).
Nowadays, physicians can examine interior parts of
human body using laser-powered endoscopy without
damaging any tissues (118-119).

Another invention in optics was the light-emitting
diode (LED). Its history goes back to a Russian genius,
Oleg Vladimirovich Losev (1903—-1942) in 1927 (120).
In the 1960s and 1970s LED semiconductor lasers were
made having different colours of red, green, yellow
...etc. (121-124). It is a well-known fact that light and
all other colours can be produced by a combination of
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the three primary colours red, green, and blue, yet the
blue diode was still missing. This diode was invented in
1994 and since then applications of the LEDs increased
hugely in photonic technologies (125).

After developing laser in the 60s, fiber optics and
nonlinear optics became important in photonic
researches. A phenomenon appears in a nonlinear
medium with its susceptibility showing nonlinear
behaviour especially for strong light intensities. The
theoretical background to this subject is attributed to
Schrodinger works in 1940s (126). One of the
applications of nonlinear behavior is to reduce speed
and at the same time to capture light (127). This
discovery paved the way to a new type of computers
known as photonic ones. These computers are dozens
of times more powerful than ordinary ones. In a
photonic computer, transmission of data is carried out
by photons and not by electrons (128-129). In nonlinear
optics, the incoming frequency can be doubled and this
constitutes one of the major applications for this branch
of photonics (130). Nonlinear optics cannot honour the
superposition principle of Quantum Mechanics and
physical waves (131).

Entanglement and quantum information are two of the
most important branches of physics and conducting
research in them is very intense. In this field, if a state
of one of the entangled particles changes then this
change gets instantly transmitted to the others wherever
they are (132). The root of this mysterious phenomenon
is in the EPR paradox (133) and Bell theorem (134).
The entangled photons are produced via spontaneous
parametric down-conversion (135) and they have many
applications in future quantum technologies, quantum
teleportation, and quantum cryptography (136).
Nowadays, it is possible to take an image by entangled
photons, known as ghost imaging, of a tissue without
damaging it (137).

5. Summary

We started from myths and reached the photonic
computers and entangled photons in a chronological
order. We tried to explain different human approaches
to understand the nature of light and electromagnetic
radiation in a simple language. Many interesting
inventions and applications of the electromagnetic
radiation are omitted. Our emphases were on the main
line of optics and radiation. We only talked about
interesting and effective applications to serve the main
thrust. The central line started from the Greek
philosophy, explained Newton and Huygens theories,
then through Maxwell equations and finally reached
black body radiation. With relativity, our classical
theories on electromagnetic radiation come to an end
and photoelectric theory casts a new light on photons.
Einstein managed to close a door and at the same time
opened a window. Quantum mechanics has
undoubtedly increased our knowledge and presented us
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with laser. Laser is not only a remarkable invention but
also a big step to unfold mysteries about atoms and
materials. Finally, we mentioned the entangled photons

which play vital

roles in future technologies.

Consequently, these will affect both our thoughts and
our lives for many years to come. In addition to the
main line, we also mentioned x-rays, Gamma rays,
holography, and LED. Although these are not as
important as laser but they are definitely valuable tools
for biology, material sciences, and our exploration of
the universe. Finally, we talked about virtual photons
which play an important role in quantum field theory.
Although some of the applications of light such as
Edison lamp and fluorescent tubes have made our lives
easier but they are not actually inventions in the deepest
sense.
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The goal of this paper is to review the Pila-Wilkie count-
ing theorem given in [5]. In the main body of the paper, we
focus on the “Main Lemma” that plays an important role in
the proof of the counting theorem. On the other hand, this in-
troduction section reviews the counting theorem starting from
the paper of Bombieri-Pila [1] (hence Pila himself calls this the
Bombieri-Pila-Wilkie theorem). Unfortunately, our paper does
not address the application of this theorem into many inter-
esting questions in diophantine geometry such as: the Manin-
Mumford conjecture (proved by Michel Raynaud), the Andre-
Qort conjecture, and the Masser-Zannier problem on torsion
specialization of points on the product of two elliptic curves
over function fields. Fortunately, there have been a few excel-
lent surveys such as Zannier’s book [10] or Scanlon’s papers
(7], [8].

Motivated by results and questions of Jarnik, Swinnerton-

Dyer, W. M. Schmidt and Sarnak, Bombieri and Pila [1, The-
orem 1] obtained the following:
Theorem 1. Let f(x) be a real analytic function on a
closed bounded interval I. Suppose that f(x) is transcendental.
Let T' be the graph of f(x), and let € > 0. Then there exists o
positive constant c(f, €) such that

[t N Z°| < e(f, e)t°

for every t > 1.

To prove Theorem 1, Bombieri and Pila proved that for ev-
ery d > 0, integral points on I' lie in the union of very few
algebraic curves of degree at most d. This type of result is
called the “Main Lemma” in all of the papers by Pila. More
precisely, we have [1, Main Lemma]:

Lemma 1. For every d > 1, there exists a constant C(f, d)
such that for every t > 1, the inlegral poinis of tI" lie on the
union of nol more than

C(f d)tﬁ/(3(d+3))

real algebraic curves of degree at most d.

The proof of Lemma 1 relies on an elementary determinant
trick, the mean value theorem in calculus, and the most funda-
mental inequality in diophantine approximation, namely every
nonzero integer has absolute value at least 1. Since the space
of algebraic curves of degree at most d is compact, the number
of points, counted with multiplicities, on the intersection be-
tween I' (hence tI') and such an algebraic curve is bounded by
a constant v(f,d) by continuity. Therefore Theorem 1 follows
immediately from Lemma 1. An upper bound for the number
of integral points on I' when f(x) is algebraic is also given in
[1, Theorems 4-5]. This follows from an analysis on zeros of
derivatives of f and a slightly more general version of Lemma
1 where we replace the space of algebraic curves of degrees at
most d by a space of curves whose defining equations involve
an appropriately chosen set of monomials. We refer the readers
to [1] for more details.

For more than 10 years after the Bombieri-Pila paper [1],
there was no significant progress towards a generalization of
Theorem 1. Pila actually published several more follow-up pa-
pers such as [2] and [3], but they more or less contain techni-
cal improvements rather than essentially new ideas. The next
breakthrough occured in Pila’s paper [4] and Wilkie’s paper
[9], both were published in 2004. The main theorem of the
paper [9] is exactly Theorem 1 where the graph I is replaced
by a one-dimensional bounded set X C R™ definable in an o-
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minimal structure over R. On the other hand, somewhat more
importantly, the paper [4] proposed the following conjecture
generalizing Theorem 1:

Conjecture 2. For compact subanalytic @ C R™ and € >
0, there is a constant ¢1(S2, €) such that:

(27 (2)] < e (9, )t

Our first remark is that the inequality in Conjecture 2 with
[(t€2)(Z)| in the left-hand side does not hold if 2 contains a
positive dimensional semi-algebraic set, hence it is necessary
to restrict to the dilation of the transcendental part Q2%
Pila’s paper [4] also contains a proof of Conjecture 2 in the
case {2 has dimension 2. The strategy of the proof is to prove a
generalization of the (Main) Lemma 1, and establish Conjec-
ture 2 for subanalytic curves, then proceed by induction. This
induction step involves the projection maps from R™ onto R™
where m < n. This explains why Pila works with subanalytic
objects rather than analytic ones since the “geometric struc-
ture” is preserved under the projection maps. At this point,
the birth of the Pila-Wilkie theorem seems inevitable.

1 The Pila-Wilkie Counting Theorem

Let n be a positive integer. For every z € Q", define H(z)
as follows. Write = (a1/b,...,an/b) where b,a1,...,a, are
integers, b > 0 and ged(b,a1,...,an) = 1. Define H(z) =
max{b,a1,...,an}. For every X C Q" and T > 1, Pila and
Wilkie define the following counting function:

N(X,T)=|{z € XnQ": H(z) <T}.

We also define the algebraic part X™& of X to be the union
of all positive-dimensional connected semialgebraic subsets of
X. The transcendental part X**" is defined to be X — X2,
For the rest of this paper, we fix an o-minimal expansion of
the (ordered) field R. We have the following counting theorem
by Pila-Wilkie [5, Theorem 1.8]:

Theorem 3. Let X C R" be definable, and let ¢ > 0. There
is a constant ¢(X, ¢) such that:

N(XY T) < o X, e)T° VT = 1.

Pila-Wilkie actually prove a uniform version of Theorem 3
when X varies over a definable family. This stronger version is
more suitable for induction. First, we introduce their notation.
Let Z CR™ x R™ be definable. For every y € R™ define:

Xzy={xeR": (x,y) € Z}.

We have [5, Theorem 1.10]:

Theorem 4. Let Z C R™ x R™ be definable, and let ¢ > 0.
There is a definable W = W (Z,¢) C Z and a constant ¢(Z, €)
satisfying the following property. For every y € Y ,we have
Xw,y C X3 and:

N(Xzy— Xwy,T) <e(Z,0)T° VT > 1.

As before, one important ingredient of the proof of Theorem
4 is the “Main Lemma” [5, Proposition 6.2] stating that for all
sufficiently large d, the set Z(Q,T) is contained in the union
of O(T*) hypersurfaces of degree at most d. This Main Lemma
will be treated in the next section. An important ingredient of
the proof of this lemma is a uniform strong reparametrization
theorem for each fiber Xz, in the family Z. More precisely,
we have [5, Corollary 5.2]:
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Proposition 5. Let n,m,r > 1, and suppose that Z C
(0,1)" x R™ is a definable family. Then there exists N € N,
and for each y € R™, a set Sy of N functions, each mapping
(0, )dmEzw) 1y X, 0 and each of class C7), such that:

* (a) U¢e5 range(¢) = Xz,y.
o (b) |6"(2)| < 1 for each ¢ € 8, ecach multi-index a €
NUmXz0) with |a] < ¢, and every x € (0, 1)3Xz.y),

Furthermore, the functions comprising Sy depend definably on

As explained in [5, p. 611], in order to prove Theorem 4, we
may assume Z C [0,1]® x R™ thanks to the maps z — ==,
After that, by induction, we may assume Z C (0,1)" x R™.
This explains the assumption on Z given in Proposition 5.

2 The Main Lemma

2.1 Taylor's Formula and Determinant. We follow
the exposition in [4, Section 3] and [8, p. 28-29]. The formu-
lation of Taylor’s formula using multi-index notation is stan-
dard, as follows. For k € N and p = (p1, ..., ux) € N¥, write

[ = pn + .o F pines
o= !l
For x = (z1,...,x), write:
ot =t el
" g ik
dzr — dzit T Pk
For every d € N, put:
Ae(d) = {p € N": |u| = d},
A(d) = {p e N*: |u < d}.

Let Li(d) = |Ax(d)] and Dy(d) = |Ar(d)|. Let V C R* be
an open set, b be a natural number and let ¢ : V — R be a
Y function over V. Let y € V, then for every z € V such
that the line segment joining y and z is contained in V, there
exists £ on this line segment such that:

p(z)= Y

HEAL(b)

1 9"

! oz

| Oz
W ox WEAR(B+1)

For k,n,d € N, let b = b(k, n, d) be the unique natural num-
ber such that Dy (b) < Dy (d) < Dp(b+1). Put

b

ZLM )8+ | Duld) = D Li(8) | (b+1).

B=0 B=0

B(k,n,d)

Later on, we will look at the determinant of a matrix whose
entries can be expressed as a summation using Taylor’s for-
mula. Hence the following simple lemma is needed:

Lemma 2. Let Ay,....A, be square matrices of size D

whose entries arc in o field F. We regard {1,...,r}" as
the set of functions from {1,...,D} to {1,...,r}. For each
re{l,...,r}7?, let A, denote the mairiz whose 7™ column is

-th

the 7 column of A,(;y. Then we have:
det(Ar+ ...+ A) = Y det(4,).
Te{l,...,r}P

We now have the following [4, Lemma 3.1]
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Lemma 3. Let k,n,d € N, put D = D,(d), and b =
b(k,n,d). There is a constant ca2(k,n,d) with the following
property. Suppose R is a positive number and ¢, ..., dp are
functions having continuous derivatives up to order b+ 1 on
an open sel containing a convex bounded set J C R such that:

10"

ul ozr (2) SRVzeJVpeAp(b+1).

Let U C R* be a (closed) disk of radius v+ < 1 and
20 2P e ynU. Then:
| det(di(2))] < ca(k, n, d)RPrEE™,
Proof. Let 2 be the point in JNI that is closest to the cen-
- (O)H > r, then

the orthogonal projection from ¢ to the line containing x and
y would lie in the line segment joining z and y. This projec-
tion must be in JNU due to convexity of JNU, contradicting
the choice of z!%. Therefore, we must have ||z — z(® || < r for
every x € JNU.

For each 1 <4,j < D, by the Taylor’s formula expansion for
¢; around 2, there is €9 in the line segment joining z'¥)
and 2 such that:

1 8“¢ .

(7) i ) _ 0y
Z D igen FEY =)
B=0pecAr(3)

L 3% ety L) _ Oy
Y g € )

HEAL (b+1)

For each 0 < 3 < b, let Ag be the square matrix of size D
such that for 1 < 4,7 < D, its (7, j)-entry is:

1 9"
Z 'ul(fj‘;t#(

nEAR(B)

o Z(O))n_

)(z(j)

We also define Ap41 to be the square matrix of size D whose
(%, j)-entry is:

10"pi , ij i 0
Z jm(g(u))(z(ﬂ _ 0 )).u_
UEA (b+1) pe o
By Lemma 2 and the notation used there, we have:

det (e (z)) = det(Ao + ...

= 2

7€{0,...,b+1} P

+ Apt1)
det(A,). (1)

For 0 < 8 < b+ 1, we have Ly(8) = [Ax(B)]| is the dimen-
sion of the space of homogeneous polynomials of degree 3 in
k wvariables, therefore Ag has rank at most Lj(3). This im-
plies det(A,) = 0 if there is some 0 < 3 < b+ 1 such that
[77H(B)] > Li(B).

Now let T € {0,...,b4 1}7 such that |771(8)| < Ly(8) for
every f3. The (i, j)-entry of the matrix A, is:

10m D
S SO L O O, () <b
netntriin
L 0" etidy () _ On e (s
> ke L EI W =2 () = b+ L.
PEAL(b+1)

Since ||z — 2] < r, by the generalized AM-GM inequal-
ity (see, for example, [6, Inequality (8) in p. 63]), there is a
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constant cz(k, n,d) such that for every 1 < j < D, and every
1€ Ai(7(4)), we have:

[(z9) — 2O < eq(k, m, d)r™ = ca(k,n, d)r™.
Therefore, the (i, j)-entry of A; is bounded by:
Li(7(5)) Res(k, ny d)r™ 7 < cy(k,n, d)Rr™,

where we can simply take c4(k, n,d) = Li(b+1)es(k, n,d). By
the Hadamard’s inequality, we have:

ldet(A) <[] (04(;67 n, d)RTT(J’\/B)
= (2)

= cs(k,n,d)R” (TZJD:l T(j)) .

Under the assumption |77 (8)| < Li(8) for every 0 < 8 <
b+ 1, we have:

3" 7(j) = Blk,n,d).

j=1
Therefore (note that r < 1), we have:
pEfa T0) < pBllnd) (3)
From (1), (2), and (3), there exists ¢z2(k, n,d) such that:
| det(o:(29)| < ca(k, n, d)RVpBHEmA,

2.2 The Main Lemma.Let k,n,d € N, b = b(k,n,d)
and B = B(k,n,d) as before. As in [4, Section 4], we have the
following quantities:

d
KV
V= V(kn,d) = ;Ln(a)ﬁ, ek n,d) = -
If k& < n are fixed, we have e(k,n,d) — 0 as d — oo [4, p. 212].
Given 2 CR™ and ¢t > 1, we define:

Uz, ) ={QeQ: tQ eZ"}.

We have the following [4, Proposition 4.1]:
Lemma 4. Let J C R* be a convex bounded set. There ex-
ists a constant ce(J, k,n,d) satisfying the following property.
Suppose R is a positive number and ¢1,...,¢n are functions
having continuous derivatives up to order b+ 1 on an open set
of R* containing J such that:
1 9%
vl dzv
Let Q@ C R™ be the image of J under ¢ = (d1,....¢n), and

let t > 1. We have that Q(Z,t) is contained in the union of at
most:

(2) <RVze JVreAg(b+1).

ol by m, d)(max{L, RY*P/ Py
algebraic hypersurfaces of degree at most d.

Proof. We follow the proof given in [4, p. 213|. Let U be a
disk in R* of radius » < 1. Consider points Q; € JNUN
& (Q(Z, 1)), for 5 = 1,..., Du(d). We consider the following
D functions:

¢ = (1(z, ... cOn(wy, ),

for p € A, (d). By the product rule, there is a positive constant
cr(k,n, d) such that:

107"
v! Oz

7xki)1"‘
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Let R = max{l,R}”. By Lemma 3, there is a constant
cs(k,n,d) such that:

| det(@"(Qi))] < es(k,m )RPrPE™D,
Since the points @, € ¢~ (Q(Z, 1)), we have that:
1Y D det(4(Q,)) € 2.

Thus if 7 < (est¥RP)™YE then det(¢,(Q;)) = 0 for any
selection of D points Q; € JNU N ¢~ ' (Q(Z,t)). Then it is
known [1, Lemma 3] that all points in J N U N ¢~ (Q(Z,1))
lie on a single hypersurface of degree at most d. There is
a constant c¢g(J, k,n,d) such that J may be covered by at
most cg(J, k,n, d)RFP/Bt"V/E closed disk of radius at most

1 est” RP L5 This finishes the proof.
2
For © C R” and H > 1, define:
QQH)={zeQnQ": H(zx) < H}.

Set €' (k,n,d) = kdD,(d)/B(k,n,d). If k < n are fixed, then
€' (k,n,d) — 0 as d — oc. We have the following (see [4, Propo-
sition 4.2] and [5, Proposition 6.1]):

Lemma 5. Let J C R* be a convexr bounded set. There ex-
ists a constant co(J, k,n,d) satisfying the following property.
Suppose R is a positive number and ¢y, ..., ¢n are functions
having continuous derivatives up to order b+ 1 on a open set
of R* containing J such that:

10,
v! dxzv
Let Q CR™ be the image of J under ¢ = (¢1,. .., ¢n), and lel

H > 1. We have that Q(Q, H) is contained in the union of at
most:

(z) KRVze JVveAg(b+1).

co(J, k,n, d) max{l, R}kD2/BH€,(k‘n'd)
algebraic hypersurfaces of degree at most d.

Proof. The proof is similar to the proof of Lemma 4 as ex-
plained in [4, p. 213]. Let U be a disk in R* of radius r < 1,
and let Q; € JNU NG (QUQ, H)) for j =1,..., D,(d). For
each j, suppose that b;¢(Q;) € Z" where |b;| < H. Therefore:

D
[T det(o(@y)) € 2.

From [[; b4 < HP | we have:

HP | det(¢" (Q;)) > 1 if det(4"(Q;)) # 0.

Let R = max{1, R}”. From the proof of Lemma 4, there is a
constant cs(k, n,d) such that:

| det(6*(Q))] < es(k,m, d)RErPEMD.
Thus if » < (esHYRP)"YE then we must have
det(¢"(Q;)) = 0. In other words, all the Q; lie in a single

hypersurface of degree at most d. Now J might be covered by
at most co(J, k, n, d)RkD/BHA:dD’/B closed disks of radius at

most %(CSHJDRD)_UB.

Finally, we arrive at the desired Main Lemma [5, p. 610]:
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Lemma 6. Let Z C (0,1)" x R™ be a definable family of
fiber dimension k < n. Let € > 0. There exists d = d(e, k,n) €
N and a constant K = K(Z, €) satisfying the following prop-
erty. For any y € Y and T > 1, the set X(Q,T), where
X = Xz, is contained in the union of at most

K(Z, T

hypersurfaces of degree at most d.

Proof. Take d such that €' (k,n,d) < e, and set r = b(k, n,d)+
1. The proof follows from Lemma 5 and Proposition 5 on uni-
form strong r-reparametrization of the family Z as in [5, p.
611].
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PGS. TS. Nguyén Phuwong Thio: “Chuwa bao gio téi cam thay yéu cong
viéc ciia minh hon lic nay.”

Hwong Ha '

! Stanford University

ABSTRACT

PGS. TS. Nguyén Phuong Thao 1a mot trong nhitng chuyén gia hang dau Viét Nam vé cong nghé sinh hoc phan
ttr trén ddi tuong thuc vat. Sau 15 nam nghién ctru, PGS. Théao da c6 nhiéu cong trinh dugc dang trén cac tap chi
clia Viét Nam va hon 25 cong trinh trén céc tap chi uy tin quc té, trong d6 bao gdm hai tap chi Plant Physiology
va The Plant Cell voi chi s6 anh hudng (Impact Factor) cao nhat trong khéi tap chi vé thuc vat. Hién tai, chi
dang cong tac tai Pai hoc Qudc té (PHQT), Pai hoc Qubc gia TP HO Chi Minh. Trong mot ngay cudi thu thang
11 ndm 2015, tap chi Vietnam Journal of Science di c¢6 dip trd chuyén véi nit PGS nay vé con dudng khoa hoc
ctia chi, va nhitng suy nghi cia chi vé mdi quan hé thiy — tro trong méi truong nghién ciru.

Hinh 1: PGS. TS. Nguyén Phirong Thdo trong mét chuyén cong téc tai Pai hoc

Quéc gia Singapore (NUS)

VJS | May 2016 | Volume 3 | Issue 1 | C0516_SP_01 29



& Wwww.vjsonline.org

VJS: Chao chi Théo, em thuc sw rit vinh dw khi
¢6 co hdi tré chuyén va hoc héi tiv chi. Em dwoc biét
chi dang nghién cvwu trong linh vuc cong nghé sinh
hoc thuwe vit. Chi cé thé chia sé diéu gi di khién chi
lwa chon con dwong nay?

PGS. TS. Nguyén Phuong Théao: Khi t6i hoc cép 3
tai truong Amsterdam Ha Noi, t6i may min dugc
truyén cam hing tir thiy gido day mon Sinh. Nhirng bai
giang cua thdy khién cho toi thiy Sinh hoc 1a mén hoc
thé vi nhit trén doi. Tir do, t6i quyét dinh thi tuyén vao
nganh Sinh hoc cua Pai hoc Khoa hoc Tu nhién Ha
Noi. Do & trong trudng luc bay gid chua ¢ nhiéu co s&
vat chit dé 1am thi nghiém, t6i chu dong xin thyc tap &
Vién Cong nghé Sinh hoc tir nam thr 2 dai hoc. To61 bét
dau & mot phong thi nghiém thuc vat, va bén duyén
luén voi linh vuc nay tir lac dy. Tinh dén nay ciing da
hon 10 nam, t6i lam nghién ctru vé thuc vat, tir nhitng
ngay hoc tién si vé nganh Di truyén Phan tir Thyc vat
tai vién Khoa hoc va Cong nghé NARA ¢ Nhat cho dén
khi vé cong tac tai PHQT, luc nao toi ciing cam thiy
rit yéu thich cong viéc ciia minh. Ngoai gia dinh thi
nghién ctru khoa hoc 1a tinh yéu lon nhét cua t6i. Mdi
budi t6i sau khi cho cac chau di ngu, t6i lai tranh tha
doc tai liéu va viét bai.

VJS: Viy la chi tré vé nuéc cong tic ngay sau
khi tot nghigp tién si. Sau 7 nam nhin lgi, chi c6 suy
nghi gi vé quyét dinh nay? Diéu gi gitp chi tru lai va
thanh cong trong chdng dwong mdi nay?

PGS. TS. Nguyén Phuong Thao: Liic t6t nghiép
tién si, t6i mudn vé Viét Nam cdng hién va mot phan
nira 1a dé & gan gia dinh. Qua trinh hoc tip & Nhat cua
t6i kha thanh cong véi nhidu bai béo xuit ban trén cac
tap chi nghién ctru uy tin hang dau vé nghién ctru thuc
vat (Plant Cell, Plant Physiology va Cell Press). Do
véy, vao thoi diém d6 toi rat tin vao kha nang nghién
ctru khoa hoc cua minh va nghi ring ti c6 thé bit dau
xay dung mot nhém nghién ctru twong tuw 6 DPHQT. Luc
bét tay vao thuc hién rdi t6i méi nhan thirc duoc 1d
rang dé van hanh mot nhém nghién ctru, ki ning lam thi
nghiém chi 1a mot phan nho. Khi con 1a nghién ciru
sinh, t6i duoc nang d& trén vai nhirng nguoi khong 16
nén moi chuyén thuén lgi va don gian hon rat nhiéu.
Cong viéc cua mot trudng nhom nghién cuu doi hadi ca
su quyét doan khi theo dudi cac dé tai khoa hoc, ki
nang viét bai, sy doc lap, va nhat 13 cin ¢6 co so vat
chat tot. Vao thoi diém toi bit dau thi cac dung cu thi
nghiém tai PHQT con rat so khai va quy nghién ctru
danh cho nhitng nha nghién ctu tré ¢ Viét Nam cling
khan hiém.

Dé vuot qua duge nhitng thir thach ké trén, t6i hoc
cach st dung va quan 1y ngudn kinh phi ciing nhu quy
thoi gian mot cach hi¢u qua hon. Véi vai tro la giang
vién, 61 danh rat nhiéu thoi gian cho viée giang day va
tu van cho sinh vién sau gio hoc. Do d6 toi khong thé
tu minh 1am hét tit ca thi nghiém nira, thay vao do toi
tap trung dao tao cac ban sinh vién cho that gidi va
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phan cong thi nghiém cho cac ban 4y. Trong khoang 3
nam tro lai day, cac ban trong nhom toi da dan quen voi
viéc nghién ciru va bit ddu xudt ban nhiéu bai bao trén
c4c tap chi uy tin cta thé giéi. Tiéu biéu nhét trong sb
cac hoc vién cao hoc la ban Nguyén Binh Anh Thu.
Hién nay Thu da c6 trong tay hon 10 bai bao cling nhu
chuong sach trén cac tap chi trong nuée va quic té,
trong d6 c6 mot cong trinh dugc dang trén tap chi Plant
Physiology (tap chi uy tin thir hai trong cac tap chi
quoc té trong khdi nganh thyc vét). Cac ban sinh vién
thye sy 1a niém ty hao va dong lyc cia toi.

Véi cac két qua nghién ctru so khoi, toi ciing da
xin duge du an tir cic quy dau tu nhu NAFOSTED va
cac hd trg tir PH Qudc gia, va sap t6i 1a huéng dén xin
tai tro tir cac BO, Nganh, S& Nong nghiép. Mot diém
dic trung, dong thoi ciing 1a thtr thach khi xin kinh phi
tor cac B9, Nganh hay So, d6 1a ho danh gia cao san
pham thuc sy, thay vi cac bai bao. Trong khi dé duy tri
cac mbi hop tac cung cac nha khoa hoc ¢ nuéc ngoai va
dap ung yéu cau ciia PHQT, t6i phai xuit ban cac bai
bao qudc té thuong xuyén. Nhung mot ngay chi c6 24
gi0o, va nhom nghién cltu cua toi thi ciing khong co
nhiéu thanh vién, cich duy nhat gitp t6i thoa min yéu
cdu cua hai nhém dau tu ké trén d6 1a tim cach thiét ké
cac dy an véi hai dang thi nghiém, mdt dang nhim tao
ra san pham, va mot dang tao ra két qua cong bd dugc
trén tap chi khoa hoc.

Bén canh d6, truong PHQT di c6 nhidu budc
chuyén minh va dau tu xay dung phong thi nghiém cho
nhiéu linh vuc khac nhau. Trudc day, nhom cua t6i chu
yéu st dung chung cac may moc thiét bi cua phong thi
nghiém trung tam (Core lab). Nhiing thi nghiém nao
qué phirc tap thi toi két hop voi cac nhom nghién ctru &
nhitng nuéc khac hodc qua nudc ban mot vai tuan dé
thyc hién. Trong nam nay, truong da dau tu mé thém
phong Cong nghé Sinh hoc Thyc vat. May mdc cling
con it nhung toi hi vong s& sém dugc trang bi day du
hon.

VJS: Theo nhw chi noi thi cac ban sinh vién dong
mot phin rét quan trong trong sw thanh cong ciia mot
nhém nghién civu. Viy khi quyét dinh nhin hwong
ddn mét sinh vién, chi dwa trén nhiing tiéu chi nao?

PGS. TS. Nguyén Phuong Théo: Cach day vai
nam, t4i ciing c¢6 dip trao ddi voi mot ddong nghiép vé
chii dé nay. Anh ban cua t6i thich chon nhitng sinh vién
thong minh. Con t6i thi rat dé cao niém yéu thich cong
viéc va tinh thin trach nhiém cling nhu tinh cham chi.
Do cong viéc giang day cuta t6i kha bén nén chi co6 sau
gid hanh chinh t6i méi c6 thoi gian huéng dan cac ban
lam thi nghiém. Chi khi cac ban that sy thich viéc minh
lam va danh thoi gian, tdm tri cho cong viéc thi méi cod
thé chiu khoé ¢ lai sau gid hanh chinh va thyc hién thi
nghiém thanh cong dugc. Néu chi lam viéc theo kiéu
dbi pho thi rat khé dé tién xa trén con dudng khoa hoc.
To61 may mén tap hop dugc mot nhoém nghién ctiru nhd,
chwa dén 5 thanh vién, nhung ban nio ciing rat dam mé
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khoa hoc. Nho vy ma mac du diéu kién & Viét Nam
khong thuan loi nhu ¢ Nhat, chua bao gio téi cam thay
yéu cong viéc cua minh hon ¢ nay.

Hinh 2: PGS. Nguyén Phirong Théo (ngodi ciing bén phdi) .
nhdn hoa tir cac hoc vién cao hoc va sinh vién tai PHQT nhan dip le

20-11 nam nay.

VJS: Khi nhdan cdc ban sinh vién vao nhom, chi
S€ chii trong dao tao cho cdc ban nhitng ki nang gi?

PGS. TS. Nguyén Phuong Thao: Déi véi toi, mbi
sinh vién 1a mot ca thé doc 1ap, c6 nhiing lya chon nghé
nghiép khac biét. Téi danh rat nhidu thoi gian dé tro
chuyén va két ndi voi cac ban sinh vién, qua d6 tim
hiéu duoc diém manh, diém yéu cua timg ban dé co thé
dua ra cach khic phyc. Tuy thudc vao nhitng yéu to nay
ma t6i s& cling v6i sinh vién phat trién cac ki nang can
thiét cho huéng di trong twong lai cta ban 4y. Ching
han nhu, ddi voi cac ban mudn theo nghiép nghién cuu
lau dai thi s& can ki nang viét, con cac ban du dinh di
lam ¢ cac cong ty thi s€ c6 mdt nhom ki nang riéng
biét. Du theo huéng di nao thi toi ciing mubn gitp cac
ban phat trién kha nang tu duy va tu hoc théng qua doc
sach vo hay thong qua thi nghiém. Riéng voi cac ban
mudn troé thanh nha khoa hoc, t6i rat mudn co thé
thuong xuyén guri cac ban di cac hdi thao hay khoa hoc
¢ cac nudc co nganh thue vat phat trién. Do 1a co hoi
rat tbt de trao ddi voi cac nha khoa hoc 16n, mé mang
thém tAm nhin va tiép thu thém cach thirc nghién ctru
sao cho hi€u qua hon

VJS: Nhic dén viéc nghién citu, hién nay nhém
ciia chi dang tdp trung vao nhirng chii de nao?

PGS. TS. Nguyén Phuong Thao: Hién nay chiing
t6i dang trién khai hai huéng nghién ciru chinh. Pau
tién la huéng nghién ctru ing dyng, voi myc tiéu la tao
ra nhing giong cay trong chuyén gen c6 kha ning
chdng chiu dugc cac didu kién ty nhién khic nghiét vi
du nhu dét ngdp man. Viéc nudc man xam lan & vung
Tay va Nam Trung Bo dang 1a méi de doa rit 16n cho
néng nghiép & Viét Nam. Téi hy vong co thé gitp dugc
cho nguoi néng dan trong twong lai gan. Cay trong chu
lyc trong nghién ctu cua chung t6i 1a cdy dau tuong.
Day 1a mot dé tai trong khudn khd hop tac voi vién
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RIKEN ¢ Nhét. Bén canh hudng nay, ching toi cling
tién hanh cic nghién ctru khoa hoc cin ban trén cay
Arabidopsis, mot md hinh dugc st dung rong rai trong
nganh di truyén phan tir thuc vat. Ching t6i dung loai
cdy nay dé tim hiéu chirc ning cta cac gen trong thuc
vat. Trong diéu kién hién tai & nudc ta, nghién ctu can
ban thuc sy khong phai 13 huéng di tdi vu nhit. Nhung
dé phat trién khoa hoc mot cach bén viing, ngoai viéc
tmg dung kién thirc, t6i nghi can thiét phai san sinh ra
kién thrc.

VJS: Ban chuyén ciy trong chuyén gen (GMO —
genetically modtf ed orgamsm), hién nay o trong
nwéc cé rit nhiéu nguon dw lugn trdi chteu nhau.
Trong dé khéng it ngwoi tiéu ding cho rang thuwe
phim GMO c6 hgi cho sirc khoé. Chi nghi sao vé cic
¥ kién nay?

PGS. TS. Nguyén Phuong Thao: Theo t6i, khong
thé danh dong va gop chung cac loai cdy GMO khac
nhau. Nguoi tiéu dung co quyen phan dbi va khong st
dung GMO, nhung nén hiéu 15 ho dang phan dbi didu
giva glong cdy nao. Trude ddy, c6 mot sd ¥ kién khong
nén trong GMO ra ty nhién vi lo ngai cac gen khéng
khang sinh s& lan ra méi truong va chuyén sang nhiing
loai c6 dai, tuy nhién nhitng thé hé GMO sau nay da co
nhiéu cai bién va chuyén sang dung cac loai gen khac
trong qua trinh lai tao GMO. Riéng ban than t6i ing hd
viéc nghién cuu va st dung GMO mot cach c6 chon
loc. Véi nhitng bién dbi khi hau toan ciu, cac loai cay
tréng trudc day sé khong con thich nghi duoc nira, va
san luong cua cac loai cay truyén théng cung khong du
dé dap ung nhu cu luong thuc ciia mot quan thé loai
nguoi ngay cang gia tang. Néu chung ta tur chéi nghién
clru hay san xuét cdy GMO thi s& dé tr6 nén phy thuge
vao ngudn luong thuc tir nudc lang giéng Trung Qudc
vi ho sir dung GMO & khip moi noi, hodc mot tinh
hudng khong t6t khac, d6 1a chung ta c6 thé trg nén phu
thudc vao cac cong ty gidng 1on trén thé gioi.

VJS: Ngoai viéc nghién ciru, chi vica ké la chi
ciing danh nhiéu thoi gian cho viéc day hoc. Chi co
wa thich cong vi¢c nay khong? Theo chj yéu t6 nao
giup gidng vién truyén dat kién thirc hiéu qud nhit
dén sinh vién?

PGS. TS. Nguyén Phuong Thao: Trudc day khi &
Nhat, t6i nghi t6i chi thich duy nhit cong viéc trong
phong thi nghiém. Nhung di nhién khi cong tic &
DHQT, tt ca giang vién déu phai day khoang 200 tiét/
nam. Vay ma sau 7 nam di day, t6i nhan ra dugc nhiéu
gia tri dang quy cua cong viéc nay, va rit yéu thich
nhimg gi¢ phat dugc tlep xtc va truyén cam hing,
truyén niém yéu thich dén cac ban sinh vién. Su tré
trung va vui vé ctia cac em ciling lan truyen qua toi. ba
khong it 1an, t6i duoc ngac nhién vi su sdc sao va thong
minh cua cac ban sinh vién.

Hién nay, t6i dang day 1 mon ¢ bac cao hoc va 3
moén ¢ bac dai hoc. Cac mon hoc nay dugc phat trién
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dua trén gido an cé tu trudc hodc do toi ty soan ra.
Hang nam, t6i déu dé xuat véi khoa vé cac thay doi trén
gi4o 4n. Toi danh thoi gian dé cap nhat cac kién thirc
moi, va chinh sua lai gido an sao cho phu hop véi s¢
thich ciing nhu dinh huéng nghé nghiép cua sinh vién.
Déi v6i nhitng 16p it ngudi, viée nay co thé duogc thuc
hién d& dang bang cach trao ddi truc tiép véi cac ban.
Chang han, hién nay t6i dang day mon Ki thuat Di
truyen néu trong 16p hoc c6 cac ban lam luén vén thac
si vé di truyén dong vat thi t6i s& chi trong hon vé
méng do trong cac bai giang ctia minh. Ddi voi cac 16p
nhap mon, ¢6 hon 100 sinh vién thi kha khé dé thay do6i
gido trinh cho phu hop véi timg ban. Dé truyén dat kién
thirc hiéu qua hon, t6i thuong thiét ké cac bai kiém tra
ngin truée mdi bai giang nham danh gia mic do hiéu
bai cia tung ban. Khi phat hién ra cac ban nao chua
hiu r& bai thi t6i s& tim cach tiép can va trd chuyén voi
cac ban. Sinh vién Viét Nam cling con kha nhat nén
chua dam chu dong noéi ra cac diém ma ban chua hiéu,
lam bai kiém tra 13 hinh thirc hiéu qua nhit trong thoi
diém hién tai. Bén canh do, cudi mdi khoa hoc, sinh
vién s& tham gia danh gid vé mon hoc d6, gitp giang
vién ning cao chat lugng giang day. Trong thoi gian
t61, toi dy dinh s€ tim cach Umg dung thém cdc cong
nghé¢ vao viéc giang day. May man 1a & BHQT, viéc
giang day dugc dé cao va dau tu rat tot nén t6i nhan
dugc rat nhidu sy hd trg can thiét.

Hinh 3: PGS Nguyén Phwong Théo (ngudi cam hoa) lam gidm
khao cho cugc thi Mastermind tai DHQOT.

VJS: Chj c6 10i khuyén nao cho cdc ban tré khi
dang dan do lya chon, chwa biéet co nén theo duoi con
dwong nghién ciru khoa hoc hay khong?

PGS. TS. Nguyén Phuong Théo: Trong xi hoi c6
rat nhiéu nganh nghé quan trong. Ban hay tim hiéu xem
minh thyc sy yéu thich cong viéc gi, mong mudn mang
lai sy thay d6i hay gi4 tri nao cho nhitng nguoi quanh
minh va cho dit nuée. Mot khi da tim dugc dam mé,
hdy cir manh dan theo dudi nd. Khong c6 con dudng
nao bang phang va dian ban dén véi thanh cong trong
ch6p mit, vi vay mot khi da Iya chon thi cin viing tam,
dung lan tin va qua phan phan vé nhitng yéu t6 ngoai
canh, dung voi dan do. Mién 1a ban yéu thich viéc ban
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dang lam va don hét tim huyét thi thanh cong s& dén
Vo1 ban.

Cim on chi Théio vi nhitng chia sé rit chén
thanh va hitu ich cho cd cdc ban sinh vién va nha
nghién ciru tré. Thay mdt tap chi Viet Nam Journal of
Science, em chiic chi tiép tuc gt hdi nhiéu thanh
cong hon nita trong nghién citu, trong wéc nguyén
muon giup ich cho ngwoi nong din, va hon hét la
trong sw nghiép trong nguwoi.
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GS. TS. NGND. Ngé Kiéu Nhi: “Khoa hoc can phai gin lién véi san
xuat”

Ling Du'

! Virginia Tech

ABSTRACT

GS.TS. NGND. Ngb Kiéu Nhi di c6 hon 40 nam giang day va nghién ciru khoa hoc. An sau vé ngoai nho
nhén, khiém t6n ciing giong noi diu dang, 4m ap 1a mot ¥ chi quyét tim phi thuong. Cudc doi c¢6 1a mot chudi
nhiing ciu chuyén vé lam khoa hoc kién tri, bén bi va day sang tao trai dai cing nhitng nim thang lich sir ciia
dat nude. D6 co thé 1a vide co da ung dung tin hoc vao cong tac tuyén sinh tir nhitng ngay ddu 6 TP.HCM hay
céu chuyén vi phan n v6i dam hai tic hoanh hanh ngu dan minh ma c¢6 quyét tim lam méy cin bang dong dé
tau canh sat bién c6 du tde d6 truy dudi. Vietnam Journal of Science (VIS) xin gi6i thiéu véi cac ban vé cau
chuyén cudc doi nghién ciru khoa hoc day cbng hién cua co.

Doi nét vé GS. TS. NGND. Ngé Kiéu Nhi:
- Tét nghiép pho tién sy & Lién X6 nganh Nguyén 1y may
- Nhan Giai thuong qubc té Kovalevskaya cho nir khoa hoc gia xuét sic (2002)
- Nhan Giai thuéng nha nuée vé Khoa hoc cong nghé nam 2005
- Phu trach don vi dau tién ché tao thanh cong may can béng dong tai Viét Nam

- Phy trach don vi dau tién lam thanh cong bo diéu khién cong nghiép cho may CNC nhiéu truc tai Viét Nam
(chu thich v& may CNC s& ¢6 trong phan phong van)

- Dé xuat quy trinh do thudng xuyén va phuong phép phéan loai cau & Viét Nam (chia thanh cac nhoém cau:
yéu, hoat dong dong duoc, hoat dong t6t) gitp cho viéc quan ly, duy tu, bao tri dugc tiét kiém.
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VJS: Xin chao co, trwoc tién, VJS xin cam on co
dd nhgn loi tham gia chuyén muc Chin Dung nha
Khoa hoc ciia tap chi. Puoc biét co la mot trong s6 it
nhitng ngwoi phu niv nghién ciru rit sau vé Co hoc.
Xin c6 cho biét duyén co nao di din cé dén véi nganh
khoa hoc nay?

GS. TS. Ngb Kiéu Nhi: Chao em, ¢b ciing xin cam
on tap chi VIS da moi c6 tham gia chuyén myc nay. C6
t6t nghiép phd thong, thi ddu vao Pai Hoc Y Ha Noi (4
khoa) va dugc chon di hoc ¢ Lién X6. Thoi d6 em cling
biét rdi d6, nha nudc phan cong nganh nao thi minh
theo hoc nganh d6. Rét tinh cd, ¢6 dugc phan cong theo
nganh Pong luc hoc va Strc bén may. Chuong trinh hoc
nganh nay & Lién X6 rat ning, nhung ciing nhd thé ma
¢6 duogc hoc tap kha sau kién thuc co ban cua nganh Co
ddng thoi c6 mot sb kién thirc vé cong nghé ché tao co
khi. Cac kién thirc nay gitip c6 rat nhiéu trong nhiing
nghién ctru sau nay. C6 hoc dén nam thr 3 thi tinh cd
¢6 mot thiy gido kéu co tham gia nghién ctru khoa hoc.
Pay 1a co hoi gitp cd c6 diéu kién vao phong thi
nghiém 1am viéc va hiéu phuong phap thue nghiém

Sau d6 cd hoc tiép 1én Pho Tién Sy & Lién X,
nganh Nguyén Ly may. Dé tai 1a thiét 14p phuwong trinh
tinh toan cho qua trinh tao hinh mét dang thiét bi ma
truge do qua trinh tao hinh phai thyc hién béng phuong
phap d6 hoa. Noi chung thuan tay vé 1y thuyét, song nd
lai hd tro tryc tiép cho viéc ché tao méay sau nay.

Cbo t6t nghiép phé tién sy cudi nam 1974, vé dén
Viét Nam vao ddu ndm 75. Sau d6 thi chién tranh két
thac, dat nudc thong nhit, ¢o rat vui vi duge vé& qué me
1a Sai Gon. Rdi ¢6 day & truong Bach Khoa TP.HCM
(BK. TP HCM) tir d6 dén bay gio.

VJS: Diéu ki¢n ciia Viet Nam thoi sau chién
tranh rat kho khan. Cé co thé chia sé voi djc gia mot
vai ky niém giang day, nghién ciru dang nho thoi ky
do?

GS. TS. Ngb Kiéu Nhi: Khi ¢6 vira méi vao Sai
Gon nam 75, tinh hinh lac d6 con rat bat én. Cac
truong dai hoc déu tam ngimg giang day va tuyén sinh.
Nhung sang nim 76, linh dao nganh Gido duc quyét
tam phai m¢ ctra lai truong hoc, cd dugc tham gia tu
dau qua trinh tuyén sinh dai hoc.

Ngay sau giai phéng, du l1a lac d6 mudn van kho
khan, dinh huéng cua truong BK. TP HCM van la thuc
déy nghién ctru khoa hoc, dic biét giai quyét cac van dé
thuc tidn. Tuy nhién sau chién tranh, em ciing biét day,
nhu ciu nghién ctru ddu c6 nhidu, ngudi ta lo cai in con
chua xong. Vi thé néu cir 1am 1y thuyét nhu hudng cb
dugc dao tao thi khong phu hop véi hoan canh thyc té.
Do d6 c6 chuyén sang hudng nghién ciru thuc nghiém
mg dung, du ring quan niém xa hoi luc d6 ciing khong
coi trong nghién ctru thyc nghiém lam.
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Ky niém lam khoa hoc hdi d6 ¢6 nhé nhét 1a viéc
ap dung cong nghé tin hoc vao qua trinh tuyén sinh! Co
con nhé méi lan tuyén sinh dau tién ndm 76, thoi biy
i tAt ca moi thir déu phai lam thu cong hét, tir ghi
chép tén thi sinh, nganh thi, két qua thi. Mot dot tuyén
sinh ma kéo dai may thang troi, cong viée nhiéu khé vo
cung. Hdi d6 tin hoc con goi 1a dién toan, ca Sai Gon
chi c6 1 trung tam IBM ¢ duong Ly Tu Trong, sau giai
phong thude S¢ Pién Luc quan 1y. Sép dén ky tuyén
sinh nam 1977, thﬁy Tran Binh, mét can bo khoa Xay
Duyng c6 ban phu trach cong ty dién lyc thanh phd nén
biét IBM dang khong dugc sir dung, kéu cb lai va noi :
“Nhi o1, hay anh em minh tim cach dua dién toan vao
viée tuyén sinh di”. C6 rat thich y tuong d6 nén bat tay
cling cong tic voi thay Binh ngay. Y tudng nay duoc
lanh dao nha truong va lanh dao s¢ dién luc rat ung ho.
Thé 12 nam 77, truong BK.TP.HCM 4p dung thanh
cong tin hoc vao van dé tuyén sinh, tiét kiém duoc rat
nhiéu thoi gian, tién bac, cong stre cho ca gido vién 1an
thi sinh. Dén nim 78, md hinh d6 duoc nhan rong ra
toan thanh phd, rdi nam tiép theo 13 toan mién Nam,
sau d6 Bo GD&DT nhan rong va ap dung cho ca nudc.
Hoi d6 thong tin lién lac rat thiéu thon, gui thu tir Nam
ra Bic hét ca thang troi. Ma ca phuong tién di chuyén
cling rat khé khan chu yéu bang xe dap. Trong diéu
kién lac hdu nhu vay ma dua cong cu dién toan vao
tuyén sinh & dién rong dem lai niém khich 16 rét 16n.

Sau viéc ung dung tin hoc vao tuyén sinh, co bét
dau tham gia nhom nghién ctru cia khoa Co Khi cac
cong trinh khac nhu ché tao thiét bi dong coc gia cb
cong trinh xdy dung, thiét bi thao 15i thép dic trong
phan xudng luyén kim.

Hinh I: GS. Ngé Kiéu Nhi va hoc tro trong ngay t6t nghiép
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VJS: Xin ¢ ké ré hon vé nhitng céng trinh khoa
hoc cé va cac dong nghiép da thuc hién thoi ky do?

GS. TS. Ngb Kiéu Nhi:

Hoi ndm 85, ¢b c6 co hdi duge qua Phap thuc tap 1
nam. Sau 10 nam rdi Lién X6 vé& nudc, ¢ trd lai Chau
Au, cong ngh¢ may tinh da thay dbi mot cach ngoan
muc. Lan ddu tién tiép can v6i may tinh c4 nhan
(Personal computer — PC), ¢6 v cung ling tang. Tuy
nhién, diéu lam c6 sbc d6 1a PC duoc str dung 1a mot
khau trong so d6 thi nghiém, didu ma trudc day cd
khong hé biét dén. Vi vdy, ngay sau khi tir Phap tro vé
Viét Nam c6 chii dong t6 chirc nghién ciru ché tao may
can bang dong voi su két hop sir dung PC. Vé cong
dung méay cén bang dong, ¢6 liy vi du thé nay cho dé
hiéu. Khi em lai xe trén duong cao téc, banh xe 6 to
phai quay véi téc d6 rat nhanh. Néu banh xe khong d6i
xung, du chi la 1 chut thoi, do lyc quén tinh thi khi xe
chay s& rit lic. Pong thoi may méc bén trong ciing bi
rung, dé lam hu hong xe. Do d6 ¢ cac nudc nhu My,
Canada, khi em di trén dudng s& thinh thoang thiy c6
cac tram can 0 to, do la dé kiém tra xem banh xe co
dugc can bang khong va diéu chinh lai.

Khong chi xe 6 t6 méi can can bang ma rat nhiéu
loai phuong tién, mdy méc nhu: quat mdy, banh da,
canh may bay, tua bin tau thuy cing déu can can bang.
M4y moc cang hién dai thi cang nhiéu chi tiét can duoc
can bang O thoi diém dé, thuc ra méi c6 mot sé nude
trén thé gioi che tao dugc may can bang dong. Tuy
nhién, c6 quyét tm thuc hién may can bang dong la do
nhu cdu thyc tidn: ¢6 duoc dua dén va yéu cau khu
rung Turbine nha may nhiét dién Thu Puec, can bing
Turbine nha may duong Hi¢p Hoa, hay Turbine cua
dan khoan diu khi. Ngoai ra, mot trong cic nguyén
nhén thiic day c¢6 do 1a c6 nghe rang hai tic hoanh hanh
& ving bién nudce minh. Canh sat bién dén truy dudi thi
ching da chay xa va rat kho dudi kip. Ly do 1a vi banh
lai tau canh sat bién khong thé quay du nhanh vi dé mét
can bang, dan dén lat tau.

Qua4 trinh nghién ctru ché tao mét twong ddi nhidu
thoi gian, dén tan nam 1993 méi ché tao may can bing
dong dau tién. Ly do 13 vi diéu kién nghién ciru hdi do
con nhiéu thiéu thén. Vi du nhu dé 1am cai may nay thi
can phai ¢6 cam bién dao dong. Nhung thoi diém do
lam sao ma nhap dugc. Roi tai liéu nghién ctru cling rat
han ché. Tat ca moi thtr ¢6 déu phai ty may mo, lén thu
vién doc sach, roi ty dé ra giai phap thtr nghiém vao
diéu kién cia minh. Sau khi lam xong may nay, ¢ cam
thdy tu tin hon rit nhiéu, du diéu kién minh con khé
khian nhung chi cin quyét tim thi thé nao cing vuot
qua duge. Cac hoc tro cua cd sau do da tiép tuc nghién
ctru va chuyén giao cong nghé, lién tuc cai tién dé chét
luong phu hop véi thi truong. Cing tir d6 dén nay,
nhiéu loai mdy can bing dugc san xuit va cung cap
khap moi mién dat nude véi ty 1¢ ndi dia hoa 1én dén
90%.
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Dat nudc cang phat trién thi ching ta cang can
nhiéu may can bang dong. Mot nganh nghé méi da
duoc sinh ra va phat trién tai Tp.HCM. Bay gio néu em
vé Tp.HCM di trén duodng thinh thoang s& thiy nhing
tdm bién, cic xuong quang cao thyc hién cin bing
dong...

Hinh 2: GS. Ngé Kiéu Nhi va nhém nghién ciru

VJS: Nghi lwe va quyét tim ciia cé thit vé ciing
ding khdm phuc! Bdy gio' c6 va nhém nghién ciru
ctia minh dang tip trung gidi quyét nhitng vin dé gi
a?

GS. TS. Ngb Kiéu Nhi: Hién nay, nhom nghién
curu cua co tap trung vao 4 hudng chinh:

Hudng thir nhat 1a nghién ctru phuong phap do va
phuong phap xir Iy sb lidu dao dong cua cau de danh
gia tinh trang cua ching. Nudc minh c6 nhiéu cau, chi
tinh riéng & Tp.HCM da gan nghin cay cau r0i. Viée
xac dinh tinh hinh stc khoe cua cau vO cung quan
trong. O cac nude tién tién thi nguoi ta lip cac cam
bién goi 1a hé théng Health Monitoring. Kinh phi lp
cac hé thong c¢b dinh nay rat 16n, khong phu hop véi
tinh hinh cua Viét Nam. Boi vay c6 mudn tim ra bién
phap do va phan tich s lidu mot cach don gian va do
tén kém ma hidu qua. C6 da tién hanh thir nghiém va
duge cac can bo cua S¢ Giao thong Vén tai Tp.HCM
tin twong vao phuong phap dé xuét. Hy vong thanh phd
s& ing ho va cap thém kinh phi dé c6 mé rong mo hinh
nay va dugc ung dung trong thoi gian tdi.

Huéng nghién ctru tht hai 1a ¢ dang c¢b ging dé
dit nén tang ché tao may CNC (computerized
numerically controlled) tai Tp.HCM. Nguyén ly CNC
la dleu khién cac may moc trong coéng nghiép dé san
xudt cac chi tlet phuc tap bang cach st dung cac
chuong trinh viét bang ki hiéu chuyén biét theo tiéu
chuin EIA-274-D, thuong goi 1d md G. Ngay nay, may
in 3D dang rat dugc quan tam, nhung may in 3D chi la
mdt dang n6i chung cua may CNC. Vé ciu tao, may in
3D dugc diéu khién 3 truc (3 dimensions), trong khi
méay CNC c¢6 t6i 5 truc (5 dimensions) dé co thé ché tao
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cac chi tiét can do phtre tap cao. Noi mdt cach nom na
la dung may tinh dé diéu khién san xuat cac chi tiét co
hinh dang phuc tap. Trong may CNC, bd diéu khién
(controller) 1a quan trong nhat, mirc d6 phirc tap cta bd
diéu khién tuy theo sb truc. Quan diém ctia nhom c6 1a
can nghién ctru chu dong ché tao cac bo diéu khién tir 1
dén nhiéu chiéu mot cach hoan chinh, chir khong thuc
hién bing cach lip ghép (Intergrate) cac bd co sé chidu
it cia nuéc ngoai thanh bd nhiéu nhidu. Cho dén nay,
nhom nghién ctru cua co da ché tao thanh cong cac bo
CNC cong nghiép nhiéu chiéu. Dé ché tao may CNC
nang luc thur 2 rat quan trong do6 la ché tao co khi. Hién
nay, cong nghé ché tao co khi & Viét Nam chua dii strc
ché tao may lon. Vi vay, hién tai nhém c6 hudng téi
viéc ché tao cac may CNC loai nho, kha ning gia cong
cho vat li¢u khong qua cimg, cac may nay vira phuc vu
dao tao vira gitip san xudt trong cac linh vue thu cong
my nghg, dédc biét gop phan vao viéc phat trién cac lang
nghé truyén thong tai Viét Nam. Bén canh d6 1a dao tao
mot doi ngil biét thiét ké, ché tao may CNC thong qua
chuong trinh hudéng dan va thyuc hién luan van Ky Su
nganh Co K§ Thuat

Nhan day, c6 cling mong qua tap chi VIS gui 101
moi t6i cac doanh nghiép co khi, néu ciing quan tim
dén phat trién san xuit may CNC thi c6 thé cing nhau
hop tac.

Huéng nghién ctru the 3 13 gép phan phat trién
cong nghiép phu tro tai thanh pho Chic em ciing nghe
no6i dén cau chuyén nhleu nha dau tu vao Viét Nam
than phién 1a d&n con dc vit ciing khong mua duge. Cac
doanh nghiép nudc ngoai khi vao Viét Nam mang theo
rat nhiéu may moc hién dai. Nhung khi 1 chi tiét nao do
clia cac loai mdy do6 bi gdy hong thi ho khong cach nao
tim duoc chi tiét thay thé & Viét Nam. Léy vidu 1 con
dc vit thoi, nhung d6 khong phai 1a loai 6c ban si day
ngoai chg ma la 1 chi tiét rat tinh xao. Viéc phat trién
cac may CNC tai Viét Nam s€ giam tai nhu cau nay,
mot trong cac van dé ma nganh cong ngh¢ phu tro can
dam trach. Day la véan d& ma lanh dao thanh phé cho 1a
song con, diéu nay khong chi voi TP.HCM ma con v6i
ca Viét Nam vi da co rat nhidu nha diu tu dén voi
chung ta nhung lai quay qua cac nu6c lang giéng, chi vi
nganh cong nghiép phu trg ciia nudc minh hién rat yéu.
Cb rat hy vong khong chi lanh dao thanh phd, ma ca
cac nha doanh nghi€p, cac nha khoa hoc sé cung nhau
giai quyét bai toan nay dé Viét Nam co thé thu hut
duoc thém nhiéu nha dau tu hon nira.

Hudng nghién ctru thtr 4 ma nhom c¢6 dang day
manh 1a nghién ctru k¥ thuét do bao gdm ché tao thiét
bi do va phuong phap xur Iy s6 liéu. Hién nhom c6 dang
phéi hop v6i mot sb cong ty dé phat trién cac thiét bido
va thu (test) trong mot s6 nganh, trong d6 chu yéu 1a
dét may nhiam ning cao chit luong san phim dét may
trong nudc. Nganh dét may la mot trong nhirng nganh
g6p phin xuat khiu cao nhat tai Viét Nam.
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Hinh 3: (Trdi) May CNC dwoc ldp tai phong thi nghiém cia GS. Ngo
Kiéu Nhi voi mire do ngi dia héa hon 80% - (Phai) Mot tam diéu
khdc g6 ¢6 dwoc phuc dung bang cach ding méay CNC.

VJS: C6 thé néi la mic di di I6n tudi nhung cé
van ddy nhiét huyét véi nhitng dw dn vé cing tham
vong cho nganh co khi Viét Nam. La mdt nha khoa
hoc da lam viéc rit lau trong nganh, cé dinh gid thé
néo vé nganh co khi Viét Nam néi riéng va khoa hoc
Viét Nam néi chung? Theo cé chiing ta can phii thay
doi diéu gi dé khoa hoc Viét Nam cé buéc thay doi
thit sw?

GS. TS. Ngb Kiéu Nhi: C6 da tran try vé cau hoi
clia em tir rat lau rdi. Trude tién 13 ching ta cac nha
khoa hoc, cac nha quan ly, can x4c dinh rd6 muc tiéu cua
hoat dong khoa hoc. Khoa hoc 1a dé 1am gi? Tai sao can
khoa hoc? Theo ¢d, trude hét khoa hoc 1a phai giup cho
cudc sbng, phai gitip ting ning suat, _phai giup san
pham canh tranh hon duogc. Khoa hoc can phai gan lién
v6i san xuat dé giup doanh nghiép dem lai nhiéu lgi
nhuén hon. M6t nghich 1y & Viét Nam 1a nguoi tai rat
nhleu nhung khoa hoc lai dugc danh gia khong phat
trién. O Viét Nam, hoat dong khoa hoc khong gin két
chat ché véi hoat dong san xuét nhiéu. Nghién cuu
khoa hoc chi lam sao dé hoan thanh nhiém vu, bao cao
cho xong 14 cit v ngin ti, khong bao gid dung dén
nira. Va chuyén d6 da kéo qua dai va qué lau roi. Th 2
1a vé co ché, phai chuyén d6i manh mé sang kinh té thi
truong, khong bao cap cho cac doanh nghiép nha nudc
nira. Nhu thé cac doanh nghiép s& c6 cac yéu ciu cu thé
dat ra cho cac nha khoa hoc va ngugc lai, cac nha khoa
hoc s€ nghién ciru cac vén dé thuc tién dé dem lai hiéu
qué cao cho san xuit.

Thuc ra noi di thi cling phai noéi lai, cling do lich st
nuée minh c¢6 nhiéu didu khong may qua. Hdi Phap
thudc, minh chua kip xdy dung nén cong nghiép gi hét,
moi chi ¢6 1 vai nha tu ban thoéi, thi sau d6 lai xay ra
chién tranh trién mién, dén tan nam 75 moi théng nhat
déat nude. Ma luc d6 that ra ddu da yén binh déu em.
Chién tranh bién giéi & Tdy Nam rit ddm mau, roi
chién tranh bién gi6i véi Trung Qudc ¢ phia bac, mai
dén gﬁn nim 89 tinh hinh méi diu lai. RSi chung ta con
bi cAm van dén tan nam 94, cung voi cac sai lam trong
chinh sich bao cdp ngin séng cdm chg. Sau cac chi
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truong d6i mdi voi viée go bo cam van, nén san xuat
méi c6 dicu kién phat trién va sau do, hoat dong khoa
hoc mai ¢6 co hdi dung vo.

That ra cd ciing thiy c6 nhiéu tin hiéu dang ming.
Viét Nam hién nay ciing di c6 thém nhiéu nha tu ban
va nén cong nghiép ciing dang budc diu dugc xiy
dung. Gan day, chung ta c6 tién hanh thuc hién chinh
sach phat trién khoa hoc cong nghé, theo d6 doanh
nghiép nao dau tu cho nghién ctru san xudt thi s& dugc
mién thué. Tuy nhién cai d6 méi chi bt dau va ¢ dién
hep, c6 nghi can phai nhan rong va lam manh mé, dé
cac doanh nghiép c6 dong luc thay doi. Tir d6 khoa hoc
ctia chiing ta tu khéc ciing phai thay doi theo.

Hinh 4: GS. Ngé Kiéu Nhi gidi thiéu vé mdy CNC 4 truc logi nho

VJS: La mét phu nit rit thanh coéng khoa hoc, lai
trong nganh Co hoc, cé co loi khuyén nao cho cdac
ban ni¥ ciing muén theo dudi con dwiong khoa hoc &
Viét Nam?

GS. TS. Ngé Kiéu Nhi: O cac nudc tién tién thi vai
trd phu nit rat binh ding voi nam gi6i. Tai Viét Nam,
nha nudc ta da thyc hién moét cach ngoan muc viée giai
phong phu ntr. Tuy khong bang cc nude tién tién, tuy
nhién mirc d6 binh ddng cua phu nit Viét Nam trong gia
dinh va xi hoi da kha tdt. Noi mot cach cong bang thi
dung 1a phu n&t ¢c6 kho khan hon nam gidi. Tuy nhién
khong nén db cho viéc d6 ma noéi 1a minh khong theo
dudi dugc sy nghiép. Co thay cac ban nir bay gio thong
minh, nang dong va c6 nhiéu diéu kién hon cac thé hé
trude rat nhiéu, 1o khuyén cua c6 la cac ban hay ty tin.

Cb cho ring nganh nghé nao ciing thé thoi, nhat
dinh minh phai yéu thich n6 thi minh méi theo dudi
dugc. Ngoai ra ciing khong nén nghi khoa hoc 1a cai gi
qué cao xa. Cac nha khoa hoc ciing chi 1a nguoi di lam
chuyén nganh cua minh thoi, khong khac gi véi céac
nghé khac nhu gido vién, k§ su, kiém toan. Nhing
ngudi nao 1am tdt thi s& dwoc nhiéu tién, lam kém thi s&
bi loai bo dan. Quan trong nhat 1a minh phai thdy dam
mé va phu hop véi no.
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Nhan ddy c¢6 ciing mubn giri 16i cam on dén du 4n
VIJS. Céc em la nhitng nguoi dang hoc tép nghién cuu o
nude ngodi ma van co 1ong nghi dén qué huong thi that
su rat dang quy. Viée cac em cing nhau xay dung tap
chi khoa hoc, giap cac nha khoa hoc Viét Nam tiép can
gan hon véi tiéu chuén cong bd nude ngoai, clng nhu
phd blen kién thirc khoa hoc dén doc gia quéc té, that
su la rat tuyét voi. Co6 mong cac em s€ sdém dugc nhan
vao ISI hodc SCI dé c6 thé giup nhidu nha khoa hoc
Viét Nam hon nita. Vé ban than minh, c6 hoan toan ting
ho du an va sin sang hd trg cac em néu c6 didu kién.

VJS xin trin trong cam on GS. TS. NGND. Ngo
Kiéu Nhi vi cdu chuyén cuoc doi lam khoa hoc day né
lwe va nhitng 16i chic tét dep danh cho tap chi. VIS
ciing xin kinh chiic ¢é6 nhiéu sirc khée va moi diéu
may mdn dé cé thé gép phan dwa Viégt Nam tré thanh
nwoc cong nghiép nhw co hang mo woc.
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Virus chong lai ung thw hiic td bao (melanoma) da nhan dwgc phé duyét caa
Co quan Quén ly Thudc va Thue pham Hoa Ky

X . A
Nguyén Gia Khué
DH Arkansas, Hoa Ky

Vao ngay 27 thang 10 nam 2015, Co quan
Quén 1y Thudc va Thuc phim Hoa Ky (US FDA) da
phé duyét hd so coa san pham IMLYGIC™
(Talimogene laherparepvec — TVEC), mét loai virus ly
giai t& bao ung thu (oncolytic virus), cho viéc sir dung
trong diéu tri bénh ung thu hic t6 bao. Su kién nay
dénh dau mot cOt méc quan trong cua qua trinh nghién
ctru sir dung virus trong diéu tri ung thu, boi T-VEC la
san pham virus ly giai té bao ung thu déu tién trong lich
su dugc phé duyét boi US FDA.

Hinh I: Anh chup hién vi dién tit truyén qua (transmission electron
microscopy) cua virus herpes simplex (Nguon: CDC/TS. Erskine
Palmer)

Virus ly giai té bao ung thu dugc kham pha
lan d4u tién vao nhitng nim cudi cta thé ki 19 va dugc
nghién ciru tiép tuc cho dén ngay nay. Vao thé ky 19,
cac loai virus nay dugc cac nha khoa hoc phat hién khi
nhéan thdy sy phat trién ung thu bi trc ché & nhimng bénh
nhan ung thu bach ciu 4c tinh bi nhidm virus cam, hodc
virus thuy dau (1) (2). Nhiing nghién ctru so khdi nay
cho thiy mot s6 loai virus dic biét c6 kha nang tiéu diét
té bao ung thu. Tuy nhién, nhitng loai virus ching
hoang dai nay chi hoat dong dugc ¢ nhiing bénh nhan
bi ung thu bach clu ac tinh, noi c6 hé mién dich da bi

VJS | April 2016 | Volume 3 | Issue 1 | C0416_NO01

suy giam va khong ngéan chdn qua trinh xam nhiem va
sao chép cua virus.

V6i nhiing tién bo cta ky thuat di truyén, cac
nha khoa hoc hién nay da cé thé tao ra dugc nhitng
virus chi ly giai té bao ung thu ma khong hé xam nhiém
va ly giai té bao binh thuong. Day thuc su 1a mot giai
phap dot pha cho viéc diéu tri tring dich cac té bao ung
thu ma nhitng phuong phap hién nay van chua thuc su
giai quyét duoc. T-VEC, virus ly giai té bao ung thu
dugc phat trién tir virus herpes simplex (HSV), 1a mot
mg dung tiéu biéu dén tir ¥ tuéng nay. Khi bi virus
xdm nhiém, cic té bao binh thuong s& tong hop
interferon loai I dé khoi dong co ché bao vé té bao khoi
xa4m nhidm. Tuy nhién, & té bao ung thu hic té bao, qua
trinh tong hop interferon loai I khong xay ra nhu ¢ té
bao binh thuong, do viy chiung khong c6 co ché chdng
lai sy xAm nhiém va ly giai cua virus (3). Thém vao do,
T-VEC con dugc thay dbi vé cau trac di truyén boi cac
nha khoa hoc dé dam bao su an toan cho cac té bao
binh thuong. Cu thé hon, trong khi céc virus hoang dai
¢6 kha niang tc ché cac co ché phat hién va bao vé té
bao khoi sy xAm nhidm virus bang viéc biéu hién hai
protein mang tén ICP34.5 va ICP47 (4), b gen cua T-
VEC da hoan toan dugc loai bo 2 gen nay. Mot diém
quan trong nita la gen ma hoa protein GM-CSF dugc
chén vao bd gen cia T-VEC. GM-CSF 1la mét loai
protein c6 kha ning thu hut cac t& bao mién dich dén vi
tri khdi u. Do d6, khi xam nhiém vao té bao ung thu,
virus s& bat dau tong hop cac protein co ban cua ching
cling nhu tao ra protein GM-CSF dé khoi dong phan
g mién dich cua co thé d6i vai té bao ung thu.

Vi nhitng diéu kién trén, T-VEC la mot liéu
phap diéu tri ung thu c6 su phdi hop cua ca hai qua
trinh, bao gdm qué trinh ly giai té bao cla virus va sy
hoat dong ctia hé mién dich tir chinh ban than bénh
nhan. Do d6, st dung virus dé ly giai té bao ung thu
thuc sy 1a mét bude dot pha trong vige tim kiém nhitng
liéu phap hiéu qua méi dé diéu tri ung thu.
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Anh hwéng xiy dung dio nhan tao 1én ran san h tai Bién Pong

Haio Vo

DPH Arizona, Hoa Ky

Khoang tir ddu nam 2013 tré lai day, Trung
Quéc dﬁiy manh céc hoat dong xay dung dao nhan tao
tai khu vuc dao Truong Sa. Viéc lam nay dan téi mot
sO nguy co nhu lam giam da dang ciia hé sinh thai
bién va giy can kiét ngudn lgi thuy san. Nghiém
trong hon 1a nguy co x6a s6 hoan toan nhitng ran san
h6 ndm gan khu vuc cic quan dao Truong Sa va ving
bién lan can, noi ma Vi¢t Nam, Trung Quéc va cac
nude Pong Nam A khéac dang tuyén bd cha quyén.

San ho khong chi mang lai loi ich to 16n
trong kinh té, du lich, y hoc, thuc phém... ma con
dong vai tro chin song chdng x6i mon bo bién, va 1a
mdt mat xich quan trong viéc can bang hé sinh thai
bién (1).

Ubc tinh c¢6 khoang 25% tong s6 loai ca bién
dugc tim thdy trong cac ran san hd (2) va 10% trong
s6 d6 duogc duoc st dung dé tao ra nhu yéu phém
phuc vu cho con ngudi (3). Vi thé, thuy san séng canh
san ho la nguén cung cip chit dam (protein) cho
ngudi dan & cac qudc gia ndm ven bién, wdc tinh ctr
khoang 100 ha* dién tich san h c6 thé cung cip chit
dam cho hon 300 nguoi (4).

Theo gido su John Mcanus, truong dai hoc
Miami, mdt trong nhitng chuyén gia dau nganh trong
linh vyc sinh hoc bién, ran san hé nam & khu vuc dao
Truong Sa dugc xép hang dep nhat va da dang nhit
thé gigi. Nhom nghién ciru cua 6ng con chi ra rang
ran san hd & ving bién nay ciing 1a noi “hdi sinh” ctia
nhiéu loai c4 quy hiém tudng chimg mat tich cach day
vai thap ky (5). Tuy nhién nhitng nim gin day sb
luong va su da dang sinh hoc cua ran san ho ¢ khu
vuc Bién Dong dang bén by vue nguy hiém do cac
yéu td ty nhién (chiém 10%), va cac hoat dong cua
con ngudi (chiém 90%). Cac hoat dong ctia con nguoi
ké trén bao gdm neo dau tau thuyén, danh bat thiry hai
san bang chat nd, khai thac san ho sbéng trai phép dé
phuc vu muyc dich kinh doanh va viéc thai bd cac chét
thai nguy hai, chit thai cong nghiép xudng bién (6).

VJS | April 2016 | Volume 3 | Issue 1 | C0416_N02

Trong d6, nghi€ém trong va gay hau qua nang
nhat 1a viéc Trung Quéc xay dung ddo nhan tao ¢ khu
vuc bién noi trén. Theo sb liéu cap nhat tir Trung tim
Nghién ciru cic Van dé Chién lugc va Qudc té
(CSIS**), tinh dén ngay 25/9/2015, khoang 1.300 ha
ving bién bi chiém dung dé xdy dao, dan dén mot sb
16n ran san ho tai khu vyc nay vinh vién bién mat (5).
Ddng thoi di kém 1a cac hoat dong nhu hat cat dé san
lép mat béng, hoat dong nao vét cac ran san hd dudi
day bién lam tang tn s6 x40 tron cua cac 16p trAm
tich, de doa truc tiép dén su sinh tdn cua khong chi
san hé ma con vdi cac sinh vat khac trong khu vuc
lan can. Ciing theo Gido su John Mcanus, viéc xay
dyng dao nhan tao cia Trung Qudc 1a qué trinh huy
diét san ho c6 toc do nhanh nhat tir trude dén nay (5).
Duéi day 1a hinh anh dao Chir Thap, mot phan du an
dao nhan tao cua Trung Qudc trude va sau khi xay
dung (Ngudn: CSIS).

Hinh 1: Hinh anh khu vuc dao da Chir Théap dwoc chup vao ngay
14/8/2014, khi chwa co cdc hoat dong xay dung ddo nhan tao

Bién Pong 1 noi cung cép 10% san lugng cé
clia toan thé gidi (7), vi vay cac hoat dong xay dung
dao nhan tao khong chi giy anh huong 16n dén ngudn
loi thuy san va doi séng cua hang triéu ngu dan cua
mot s6 qudc gia ndm trong khu vuc nay, ma con anh
huéng dén lugng cung tng thuy san cia ca thé gioi.
Vi vay viéc bao vé san hd khong con ¢ pham vi cua
mot qudc gia, ma d6 1a nhiém vu cua toan cau. Bén
canh viéc nang cao nhan thuc, siét chat quan ly bién
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dao, hop tac qudc té trong viéc bao vé ngudn san hd
tu nhién, thi viéc danh gia day du vé nhimng tic dong
l1én moi truong cua hoat dong xay dung dao nhan tao
no6i chung dén cac ran san hé va h¢ sinh thai bién la
rat can thiét.

Hinh 2: Hinh anh khu vuc ddo da Chir Thap dwoc chup vao ngay

18/3/2015, khi cdc hoat dong xdy dung ddo nhan tao ciia Trung Quéc
da duoc trién khai

Chu thich:

*ha = hecta (hectares)

**#CSIS: The Center for Strategic and International
Studies, tam dich 1a Trung tam Nghién ctu céac Vén dé
Chién luoc va Qubc té
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Béo phi va nguy co gay ung thw

Trén Thi Bich Liéu

DH Oregon State, Hoa Ky

Trong nhitng nam gan day, ti 1¢ thira can va
béo phi dang ting lén dang ké khong nhimng & cac
nudc co thu nhap cao ma con ¢ cac nude cod thu nhap
vira va thap (1). Theo T chirc Y té Thé giéi (World
Health Organization-WHO), nim 2014 trén thé gidi
¢6 hon 1,9 ti ngudi trén 18 tudi bi thira can, trong s6
d6 co6 600 trigu nguoi bi béo phi. Nam 2013 co 42
triéu tré em dudi 5 tudi bi béo phi (2). Riéng ¢ Viét
Nam, s6 nguoi trén 18 tudi bi thira can nam 2014
chiém ti 1¢ 20.6%, tang 3.2% so v&i nam 2010 (3).

Nguyén nhan chinh gay ra thtra can va béo phi
1a do sy mét can ddi giita lugng calo nap vao va luong
calo tiéu thu, chéng han nhu do an nhiéu thirc dn co
ning lugng va ham lugng chit béo cao hoic do tinh
chét cong viéc doi hoi phai ngéi mot chd, it van dong.

Céc nghién ciru trén thé gi6i cho thay béo phi
la nguyén nhan co thé dan dén nhiéu bénh hodc hoi
chimg nguy hiém bao gdm ting huyét ap, cholesterol
cao, dai thao duong tuyp 2, bénh tim mach, dot quy,
viém khép hoic cac van dé lién quan dén xuong khép,
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Hinh 1: Béo phi va nguy co gdy ung thw (nguon: http://www.women-
info.com/en/obesity-and-breast-cancer/)

vé ho hép khéc, ung thu, bénh mat tri, giam tudi tho va
tham chi dan dén tir vong. Nguy co méc phai cac bénh

VJS | April 2016 | Volume 3 | Issue 1| C0416_N03

nay tang ti 1¢ thuan vai chi s6 khdi co thé (body mass
index-BMI). BMI cua mdt ngudi duoce tinh bang cin
ning (kilogram) chia cho binh phuong chiéu cao cua
ngudi d6 (mét) (4). Ciing theo T6 chirc Y t& Thé gidi,
mdt nguoi duoc goi 1a thira can khi ¢6 chi s6 BMI 16n
hon hodc bang 25. Néu BMI tir 30 trd 1én thi dugc goi
la béo phi.

Béng phan loai thiéu cén, thira can va béo phi
dwa trén BMI theo tiéu chuan qudc té (5):

Phéan loai BMI (kg/mz)
Binh thwong 18.50 — 24.99
Thira cin >25.00
Tién béo phi 25.00 —29.99
Béo phi 230.00
Béo phi do 1 30.00 - 34.99
Béo phi d6 2 35.00 - 39.99
Béo phi do 3 >40.00

Mdi lién hé giira béo phi va ung thu 1a mot
trong nhitng mdi quan tim trong nhitng nim gan day
cua cac nha khoa hoc. Theo Vién Nghién ctiru Ung thu
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Hoa Ky (AICR), béo phi c6 thé lam tang ti 1
méc cac bénh ung thu & cic ving nhu cuéng hong, tuy,
dai truc trang, ndi mac to cung, vung nguc sau man
kinh, thén, tGi mat (6). Bén canh d6, béo phi cling lam
tang nguy co bi ung thu mau ac tinh (7).

Theo co quan Nghién ctru Quéc té vé Ung thu
(IARC), hién chung ta c6 ddy dii bang chimg khoa hoc
dé két luan rang viéc tranh ting can c6 thé mang lai
hiéu qua phong ngura cac loai ung thu dai truc trang,
ung thu ndi mac tor cung, ung thu than, ung thu cd
hong. Déi v6i ung thu vi sau man kinh thi van chua co
du bang ching khoa hoc dé c6 thé két luan ring tranh
tang can giup phong ngua loai ung thu nay (8). Trong
khi mot $6 nghién cuu da dua ra Kkét luan rﬁng phu ni
¢6 chi s6 BMI tir 27 — 28 trd 1én ¢6 nguy co ung thu vi
sau mén kinh ting tir 10% dén 60% (8, 9-14), mot sb
nghién ctru khéc lai khong tim thdy méi lién hé nay (15,
16).

Dé phong ngira ung thu lién quan dén béo phi,
mdt trong nhitng yéu t& quan trong nhét 1a giit dugc
trong lugng co thé hop 1y trong sudt cudc doi thong qua
cac hoat dong thé chat mot cach thuong xuyén. Bén
canh d6, viéc han ché uéng ruou va an nhiéu thirc dn co
ngudn gbe tir dong vat ciing s& gitp 1am giam nguy co
ung thu do béo phi (17).
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Hiéu qua ciia viéc udng thuéc ARV hing ngay trong dw phong truée phoi

nhiém HIV
Pham Thi Twong Vy

DH Saint Louis, Hoa Ky

Nam 2014, trén thé gidi, wéc tinh c6 khoang
36,9 triéu nguodi mic HIV dang con sdng va 2 triéu
nguoi nhiém méi [Bang 1]. Tai Viét Nam, theo Cuc
Phong chéng HIV/AIDS, tinh dén thang 6/2015, s6
nguoi nhiém HIV dang con song 1a 227.114 ngudi, sb
bénh nhan AIDS la 71.115 va s tir vong la 74.442
nguoi (1). Dé ngan chan dai dich thé ky nay, cac nha
khoa hoc van dang nd Iyc tim kiém céc bién phap
phong ngira 1y nhiém HIV mét cach hiéu qua nhim
x6a s6 AIDS trudc ndm 2030.

Sau mot thap ky tranh cai, phuwong phap dw
phong  truéec  phoi  nhiém HIV  (pre-expose
prophylaxis, PrEP) cudi ciing ciing c6 thé dwoc thuc
hién nhu 1a mot yéu t6 tién phong trong cong tac
phong chdng HIV/AIDS. Buéc ngoit nay duoc danh
dau vao thang 9/2015 khi T6 chic Y té Thé giéi
(WHO) cong bd som cac hudng dan méi vé viée diéu
tri HIV (2) v6i hai khuyén céo chii yéu. Day s& 1a mot
phin trong tai liéu “Hudng dan cdp nhdt vé viéc sir
dung thubc khang vi rit dé diéu tri va phong chong
ldy nhiém HIV® cia WHO dugc xudt ban vao nim
2016.

Thit nhat, didu tri bang thudc khang vi rat
ARV nén dugc bat diu ngay cho tat ca cic bénh nhan
dang méic HIV, khong can cin clr vao s6 lugng té bao
CD4 [i]. Truéc day, huéng dan cuia WHO (2013)
khuyén céo diéu tri ARV nén bit dau cho tat ca nguoi
16n nhiém HIV véi sé luong té bao CD4 < 500 té
bao/mm3, bit ké tir giai doan 1am sang. Thit hai, du
phong trude phoi nhiém HIV bing cach udng thude
ARV mdi ngay (Oral PrEP) 1a mot phin cta phuong
phap tiép can phong ngtra két hop cho cac dbi tugng
c6 Nguy co mdc phai HIV cao (tam dich tur
“substantial risk of acquiring HIV”). Véi bién phap
Oral PrEP c6 chua Tenofovir, nhiing nguoi khong
nhiém HIV duoc udng thuéc ARV hing ngay nham
ngin chan nguy co nhiém HIV khi c6 tiép xuc tiém 4n
v6i vi rt. Theo WHO, Nguy co mdc phdi HIV cao
duoc dinh nghia 1a xac suit méc HIV 16n hon 3% khi
ving mit PrEP. Nguy co nay dugc xac dinh trong
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mot s6 nhom nam gidi c6 quan hé tinh duc véi nam
gi6i, phu nir chuyén gidi, dan 6ng di tinh va phu ni
¢6 ban tinh nhiém HIV khong duoc chin doan hoic
khong duoc diéu tri (2).

Khuyén cao dau tién dua trén bang ching tir
mdt nghién ctru 1dm sang ddi chimg ngau nhién (3) va
17 nghién cru quan sat tr nam 2013.Nhitng nghién
ctru nay cho thiy rang viéc diéu tri bang ARV som s&
cho két qua tét hon dbi voi nhitng ngudi bi nhidm
HIV so véi viée tri hodn didu tri. Khuyén cdo thtr hai
duoc dua ra sau khi xem xét nhitng ti 1€ thanh cong
cao nhat tir trude dén nay khi st dung thudc Truvada
v6i thanh phian bao gdbm ARV Tenofovir va
Emtricitabine (TDF/FTC), nhu 1a mdt bién phap
phong ngtra hang ngdy (2, 4, 5). WHO s& huéng din
trién khai thuc hién PrEP vao nam 2016 trén céc
phuong dién nhu sau: Mot 13, st dung ngudn nhin
luc, giam sat phong thi nghiém, dich vu y té, cung cép
thuéc, tu Vén, truyén thong, sy tham gia cua cong
déng, cach thic phéi hop céac dich vy (bao gém xét
nghiém, diéu tri, PrEP, diéu tri du phong sau phoi
nhiém va cac dich vu chiam soc ste khoe tinh duc va
sinh san khac) va hai 1a, cach quan ly chuong trinh
2).

Bén canh Oral PrEP, cac nha khoa hoc cling
dang tim kiém céc lwa chon PrEP thay thé khac. Pién
hinh nhu cac nghién ciru PrEP vé& vong 4m dao c6
chira thudc khang vi rit Dapivirine (6) hay nghién
ctru vé thudc tiém khang vi rat Rilpivirine va
Cabotegravir tac dong kéo dai (7). Hai nghién ctru 16n
1a dy 4n RING (8) va ASPIRE (9), dang duoc tién
hanh tai vung can Sahara chau Phi, véi sy tai trg cua
Vién Strc khoe Qudc gia Hoa Ky (NIH). Pdng thoi,
mot vai nghién cuu khac dang hudng téi viéc phat
trién chat sat trung tryc trang c¢6 chira Tenofovir (10)
chi dé str dung khi can thiét, khong phai dung hang
ngay. Tuy nhién, gido su lan McGowan thugc Dai
hoc Pittsburgh ciing canh béo rang PrEP khong nén
tro thanh bién phép thay thé bao cao su.
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Bing 1: Tom tdt tinh hinh dich AIDS toan cau nam 2014
S6 ngwdi mic bénh AIDS hién
con séng trong nim 2014
36,9 triéu
[4,3 triéu - 41,4 tri€u]
34,3 triéu

S6 ngudi tir vong do AIDS
trong nam 2014

S6 nguwoi méi nhiém HIV
trong nam 2014
2,0 triéu
[1,9 triéu - 2,2 triéu]
1,8 triéu

1,2 tridu
[980.000 - 1,6 triéu]
1,0 triéu

Tong cong

Newoi 16 : . : . .
guotion [31,8 triu - 38,5 triéu] [1,7 tridu - 2,0 triéu] [890.000 - 1,3 triéu]
17,4 triéu
Phu nil s
wonr [16,1 triéu - 20,0 triéu]
2,6 triéu 220.000 150.000

Tré em < 15 tudi

[2,4 triéu — 2,8 triéu] [190.000 - 260.000] [140.000 - 170.000]

Nguén: http://www.who.int/hiv/data/en/

Bing 2: So sanh cdc phwong phdp dw phong truée phoi nhiém HIV (PreP)

. Tinh trang dwgc
D PrEP  |[Thanh phan ta ‘ : o 2
g rr an d (‘?n antac cong nhén béi Uu diém Nhuge diém
ong FDA (*)
- Diéu tri mdi ngay gay kho
khin trong viéc tudn thu diéu
TRUVADA . R R Hic¢u qua dugc chirmg  [tri va dam bao tinh riéng tu
A Tenofovir Duoc cong nhan . " N N
UONG s . minh qua nhiéu - Day ciing la mot trong
IEmtricitabine nam 2012 o, N ) Lo
(2,4,5) nghién ctru nhiing loai thuoc dung trong
diéu tri HIV nén co thé gay
tam 1y “so bi ki thi”
[Vong am dao co ta
Clura duge cOng | ng 1 thing.
VONG AM nhan - g’ ? R & Hi¢u qua dang dugc chirng
.. .. R nén cé thé nang cao . i R A
PAO IDapivirine - Giai doan thir .. . R minh qua cac thir nghiém lam
6,8,9) hghiem lam sang | nang tudnthi
(6, 8, g’ j £ ltidu tri va dam bao £
thir 3 , n £
tinh riéng tu tot hon
- Trong thoi ki ¢6 nong do
s o W
r A . o e b u 1 .
TAC DPONG Rilpivirine o , \ g g A S £ g - £ &
, H . - Giai doan thu dam bao tinh riéng tu  [thudc cua vi rat
KEO DAI Cabotegravir o e p , . o s gas A
7) nghiém lam sang  [tot hon cho cd nam va |- Thoi gian ban thai dai, néu
( thar 2 nir tac dung phu xay ra, khong
thé loai bo thudce ngay lap tic

(*): FDA: U.S Food and Drug Administration Organization — Cuc Quan ly Thyc phdm va Dugc pham Hoa Ky
Nguon: International Partnership for Microbicides, Microbicide Trials Network, NIH
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Tai Viét Nam, thang 7/2015, B6 Y té da ban

hanh huéng dan quan 1y, diéu trji cham séc HIV/AIDS
méi (11). Mot trong nhing thay doi la “giam”
ngudng tiéu chudn bit ddu diéu tri ARV cho ngudi
nhiém HIV tir 350 t€ bao CD4/mm3 méu lén 500 té
bao CD4/mm3 méui. Pong thdi, mot vai truong hop
ddc biét[ii] nhiém HIV s& duoc diéu tri ARV ngay ma
khong phy thudc vao s6 lugng té bao CD4.

biéu tri HIV khong phu thude vao $6 luong

té bao CD4 va du phong true phoi nhiém HIV 1a
mdt trong nhitng budc tién trién vong trong cong tac
phong chdng 1ay nhiém HIV va ngin chin dai dich
AIDS trén toan ciu. Bén canh do, mot trong nhiing
thach thirc 16n hién nay ctia cac nha khoa hoc 1a tim
ra thudc c6 kha nang tiéu diét hoan toan vi rat HIV.

Chu thich

[i] Cac té bao CD4 ciia mot ngudi truong thanh binh thuong khi

co sirc khoe t6t s& 1a tir 500 & bao/mm3 dén 1200 té
bao/mm3. Khi mét nguoi bi nhiém HIV, vi rat bit dau tin
cong va pha huy céc t& bao CD4 ctia hé théng mién dich,
gdy ra hoi chiing suy giam mién dich méc phdi (AIDS).

[ii] Giai doan 14m sang 3 hodc 4 bao gdm ngudi mic bénh lao;

DPdng nhiém HBV, HCV; Phu nit mang thai va phu nir dang
cho con bu bi nhiém HIV; Nguoi nhiém HIV c¢6
vc_r/chéng/ban tinh khong bi nhiém HIV; Nguoi nhiém HIV
thuéc quan thé nguy co bao gém: tiém chich ma tay, ban
dam, nam quan hé tinh duc dong giéi; Ngudi nhiém HIV >
50 tudi; Nguoi nhiém HIV sinh séng, lam viéc tai khu vuc
mién nui, hai dao, ving sau, ving xa.
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Vit liéu nano, tac ke va 40 nguc khong day

Pham Duy Toan

DH Naresuan, Thdai Lan

Ban c6 dang tu hoi moi lién hé gl xuét hién gilia
ba vat tuong nhu khong c6 mot méc xich nao gin két
v6i nhau.

Nhic téi hai chit nano, nhidu ngudi, trong d6 co
ca nhirng nha khoa hoc, nghi ngay dén nhitng thir cao
siéu nhu thude tri ung thu, linh kién dién tir hay cap
quang internet. Tuy nhién trong thuc té, vat liéu nano
da ton tai tir rat 1au trong ty nhién (1).

A

Hinh 1 - Tién si Richard Feynman, nguoi ddt nén mong dau tién
cho céng nghé nano, ciing la cha dé ciia cu néi néi tieng “There

is plenty of room at the bottom”. (Nguén: University of

Washington)

Vit liu nano, no6i don gian, la moi vat chét co kich
thude tir 1 dén 1000 nm (1 nm = 10-9 m) (1); theo dinh
nghia khoa hoc 1a “vat liéu c6 t6i thiéu 1 chiéu khong
gian (dai, rong, cao) véi kich thude 1-100 nm”. Cha d¢
cua cong ngh¢ nano la tién si Richard Feynman v6i ciu
no6i ndi tiéng “There is plenty of room at the bottom”
(Tam dich: Con rét nhiéu khoang tréng & noi rat nho)
(2). Ban c6 thé tuong tugng duong kinh 1 soi toc ngudi
vao khoang 15 pm, gip 1000 lan vat liéu c6 kich thudc
15 nm. Va do c6 kich thudc cuc ky nho, dién tich bé
mat cia mdt don vi cuc ky 16n, nén vat li¢u nano cé
nhitng tinh chat “khac thuong”, dién hinh nhu ban dan
(cac linh kién dién tir c6 kha nang thay ddi do dan dién
khi c6 tac dong tur tac nhan bén ngoai nhu anh sang,
nhiét d6), kha ning d6i mau (dung dich vang (gold) &

VJS | April 2016 | Volume 3 | Issue 1| C0416_N05

kich thudc 10-20 nm cd mau do, 2-5 nm cd6 mau vang
va > 20 nm c6 mau tim, do kha ning hép thu va khuéch
tan anh sang bi thay doi), bién déi tir tinh (bach kim
(platinum) ¢ trang thai co ban khéng c6 tu tinh, nhung
hat nano bach kim c6 tir tinh gidng kim loai sét) (3).
Nhung pho bién va dugc tmg dung rong rii 1a tinh chat
co hoc, kha ning két dinh dugc gia tang dang ké khi vat
chat trd nén nho lai. Nguyén nhan 1a do lyc lién két
phan tir van der Waals (lién két yéu nhat trong cac loai
lién két hoa hoc) tuy yéu nhung vé6i sb lugng hat nano
cuc ky 16n, lyc nay tro nén ap dao, giup két dinh moi
loai vat chit v6i nhau (3).

Hinh 2 - Chan tic ké, vdi vé s6 nhitng soi “siéu vi long™ kich thudc
nanomet, ¢6 kha ndang bam dinh gap 600 lan so véi vdt liéu thong
thiwong. (Nguon: Wikipedia, Gecko foot on glass.JPG)

Tic ké (Gecko) 1a mot loai dong vat dic biét co
kha ning bam dinh va di chuyén d& dang trén cac bé
mit tron nhin va thing ding. Quan sat trén kinh hién vi
quang hoc, ngudi ta thdy gan 500.000 sgi “vi 16ng” ¢
chidu dai khoang 30-130 pm (bing mot phan nim
duong kinh sgi toc ngudi). Mdi soi lai chira hang trim
soi “siéu vi 16ng” véi kich thudc ning song cia té bao
chir khong phai 1a hinh thanh té bao co tim méi. 200-
500 nm. Cac sgi “siéu vi long” nay, do la vat liéu nano,
va do sb luong nhiéu, nén khi duogc tiép xuc véi vat
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chét khac (burc tuong chéng han) theo mot trinh ty nhét
dinh, chung c6 kha nang tao lién két van der Waals gép
600 lan so véi vat liéu thong thuong. Két qua la tic ke
¢6 thé bam dinh & moi bé mat, khi chung mubn di
chuyén, chung chi don gian dich chuyén ngon chén cai
léch khoi vi tri, luc lién két s& giam xudng, va ban chin
dugc nhic 1én d& dang (4).

Ung dung tinh chit nay, cac loai 40 nguc khong
day duogc ra doi (5). Trong do, cac hat nano vai (nano
fabric) két dinh viing chic véi da ngudi. Ao nguc chi 1a
mdt vi du ngd nghinh trong v6 s6 nhitng thanh tyu ciia
con ngudi vé nano. Thién nhién di c6 moi thir tir tho so
nhit dén hién dai nhit, con ngudi, du phat trién dén
dau, cling can hoc hoi tir tao hoa.
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Tim kiém va chon lgc nguon tai liéu: Buéc khéi dau quan trong ciia mot bai

nghién ctru khoa hoc

Hoang Bao Lan,

Cir nhdn Ngon ngit Anh, chuyén nganh Bién dich ciia trieong Pai hoc Ngogi ngi¥, Pai hoc Hué, da la mét bién dich vién chuyén nghiép tie hon hai
ndm nay ¢ Viét Nam va quoc té. Péc gid cé thé lién lac véi Hoang Baio Lan qua hdp thu: lanhoang@vjsonline.org.,

Bai viét Iy gidi tém quan trong ciia tim kiém va chon loc nguon théng tin va dua ra cdc nguon tim kiém théng tin phé bién, ciing
nhu cdac budc dé tim duoc thong tin chinh xdac va nhanh chong, tranh lac khoi van dé nghién cuu.
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Tai sao lai 1a tim kiém va chon loc ngudn tai
liéu?

Lau nay & Viét Nam viéc tim kiém tai liéu trong qué
trinh nghién ctru khoa hoc dudng nhu van chua dugc
quan tdm va dau tu ding mic du ring vai trd cla cong
tac nay la rit quan trong. Tién Si Tran Mai Udc di timg
chi ra réng “... van con mot $6 truong dai hoc va cao
dang khong dua mdén Phuong phap nghién ctru khoa
hoc vao day cho giang vién. Do vay, tdn tai mot bd
phan giang vién chua nim viing phuong phap nghién
ciru khoa hoc va cach tim tai liéu tham khao ...”
(Nghién ctru khoa hoc cuia giang vién — yéu t6 quan
trong gop phin nang cao chit luong dao tao tai cac
truong dai hoc trong giai doan hién nay, 2013). Ngoai
ra, ¢6 thé thay trong khong it tai li¢u khoa hoc, phan tai
liéu tham khao chiém mot vi tri hét st khiém ton.
Khong nhitng thé, thong tin trich dan va tai liéu tham
khao dugc trinh bay khong ding chudn myuc ma van
thuong duoc d& dang cho qua. Cung véi sy bing nd
cta Internet, xu hudng sir dung moi thtr tim thdy trén
Internet dé dua vao tai liéu khoa hoc ma khong kiém
chimg ngudn gbce, do tin cay va khong tuan tha cac quy
tac trinh bay, st dung tai liéu da va dang ngay cang phd
bien.

VJS | May 2016 | Volume 2 | Issue 2 | C1015_CR_01

Dé giai quyét nhitng van d& néu trén, ngudi nghién
ctru khoa hoc phai that sy 1am chu ky ning tim kiém,
chon loc nguén tai li€u va nang cao yéu cau khoa hoc
d6i v6i viée nghién ctru tai lidu.

Cic buée dé tim kiém va chon loc ngudn tai liéu
mdt cach c6 hiéu qua
EN

Source
Selection

Ranked List

Selection Documents

query ic
vocabulary learning,
relevance feedback

Documents

source reselection

Hinh 1: So do quy trinh tim kiém thong tin (© Muhammad Atif
Qureshi, A Look Into the Science of Web Search Engines, Mwon tir
Gido Sw Jimmy Lin, Dai hoc Maryland)

Cé hai giai doan chinh dé tim kiém va chon loc
nguon tai liéu:

- Dinh huéng tim kiém nguon tai liéu
- Tim kiém va chon loc ngu(;n tai liéu

Giai doan 1: Pinh huéng tim kiém ngudn tai liu

a) Dinh dang y twéng

La qua trinh dong ndo dé xac dinh rd rang va chinh
xac nhitng ¥ trong cho dé tai nghién ciru.

Pong nao 1a k¥ thuat hoi y nhiam tim ra 161 giai cho
mot vin dé cu thé bang cach cop nhit tit ca cac ¥ tuong
nay sinh trong mot khoang thoi gian nhat dinh véi
nhitng nguyén tic nhit dinh. Qué trinh nay gdm ba
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budc 1an luot nhu sau:
- Suy nghi tu do

- Liét ké cac y tudng da suy nghi ra mot cach co trat
tu

- Loc lay nhitng y tuong hop 1y v6i nghién ctru ctia
minh.

b) Pinh vi ngudn

Sau khi da co6 dugc nhiing y tudng phu hgp véi chu
dé nghién ctru, tuong tmg véi timg nhém y tuong khac
nhau s& c6 nguon cung cip khac nhau dé tim hiéu. Hiéu
13 dic diém, vu va nhuge cua cac ngudn tai nguyén sé
tir gitip lwa chon cong cu tim kiém phu hop.

- Tai lidu tham khao thudng c6 & cac ngudn nhu:
Thu vién truc tuyén (sach, tap chi, tai li¢éu nghe nhin,
cac van ban nha nudce, cac luan van, luan an,...), trung
tam tai li¢u va cac ti sach chuyén nganh, cac co s dir
lidu, danh ba mang, cong cu tim kiém (Google, Google
Scholar)

@ The vién ciatsi 4 Trich ddnciatsi SdThongbdo [MSéliéu LR Cai dat

Google

Tiép thu thanh twu cla cac bac vi nhan

Hinh 2: Giao dién Scholar,
https://scholar.google.com.vn/schhp? hl=vi&tab=ws)

Google nguon:
- Céc ngudn tai nguyén khac: Cac nha xuit ban khoa
hoc, nha trung gian cung cép tai liéu (cac website cta
cc nha xuat ban khoa hoc gidi thiéu cac 4n phém cua
minh va tryc tiép phan phdi tai lidu), bach khoa toan
thu, tir dién thuat ngit chuyén nganh, dién dan chuyén
moén va website, blog c4 nhan va dic biét 1a cac ngudn
tai liéu mé (Open Access)*.

* La cac ngudn chira bai bao, cong trinh khoa hoc mién
phi cho moi ddi tugng doc gia. Pay 1a mot xu hudng
moéi, dang phat trién manh trén khip thé giéi, nhim
giam thiéu chi phi truy cap toan van cac tai liéu khoa
hoc, ki thuat, dac biét duoc cac td chire 16n luu y trong
céc chuong trinh hd trg cac nudc dang phét trién. Mot
s6 vi du vé Open Access dién hinh bao gom trang thu
vién thong tin khoa hoc, ki thuat va gido duc bang tiéng
Phap Infothéque hay Thu vién Khoa hoc Mé& PloS.
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Linfothéque francophone en transition e 2110172009
En juin demier, on vous informait qu'un programme d'action pour Iévolution de Infothéque francophone était en cours délaboration. Cette
période de transition se poursuivra pour encore quelques mois.
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Hinh 3 : Giao dién ciia Infothéque, nguon:
http://infotheque.info/

Giai doan 2 : Tim kiém va chon lgc nguon tai li¢u

Khi da biét duoc can nhiing loai tai liéu nao, chon cong
cu nao phu hop rdi, thi cin biét cach khai thac cac cong
cu tim kiém 1am sao cho hi€u qua, co chién lvoc ma
khong phai do dim may rui, va lam sao dé danh gia va
chon Igc dugc nhiing tai li¢u c6 gid tri tham khao vé
mat khoa hoc qua hai budc:

- Khai thac cac cong cu tim kiem;
- Banh gia va chon loc két qua tim kiém.

C6 hai phiong thirc chinh dé khai thdc théng tin qua
bang cdc cong cu tim kiém, cu thé nhuw sau:

1. Phuong thirc tim kiém théng tin bing danh ba
mang:

- Tim theo muc va phu muc: ngudi ding chi can nhép
chuét 1én mot muc mong mudn, sau d6 di theo cac phu
muc cho dén khi nao tim thay noi dung pht hop véi
nhu cau tim kiém.

- Tim theo tir khoa: g tir cAn tim vao 6 tim kiém, va
danh ba s& thyuc hién viéc tim kiém trong toan bd ndi
dung cua no, bao gdm ca cac chuyén muc va ndi dung
mo ta (tén trang web, tom tat, v.v...).

2. Phwong thirc tim kiém qua cic cong cu truy cip
théng tin trén mang Internet:

Nguoi dung vao mang Internet va thuc hién cac bude

sau ddy dé tim kiém thong tin hidu qua:

- Banh tir khoa lién quan ctia nghién ctru vao 6 truy cap

- Thém déu ngodc kép dé thu gon két qua tim kiém

- Thém déu gach ndi trude mot tir dé loai chung ra khoi

danh sach tim kiém (vd: Khé khan trong tim ngudn tai

liéu nghién ctru — khong c6 internet)

- Trong cum tur khod, kém theo tén hoac dia chi mot

trang web co chira ndi dung tuong ty ma nguoi nghién

ciru di biét (vd: ky ning tim kiém tai lidu

khoahoctre.com.vn)

- Tim kiém ndng cao bang cac bo may chuyén nganh

nhu Google Scholar hodc Google Books.
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Pé danh gid, chon loc két qua, nha nghién ciru can dua
trén cdac yéu 16 quyét dinh gia tri khoa hoc cua tai liéu
nhu:

1. Tinh chinh xac va khach quan khoa hoc cia
tai liéu:
Thuong thi cac tai ligu & cac trang hoc thudt nhu
Google Scholar, cic trang dudi .gov, .edu, c6 phan
“library” sé& 1a lya chon tot nhat)

2. Quy trinh cong b6 théng tin dwec td chire voi
sw phan bién khoa hoc chat ché

3. Uy tin, kinh nghiém xuit ban khoa hoc
cia don vi phat hanh tai liéu
Co thé xem xét thir hang/tiéng tam cua don vi phat
hanh tai liéu bang Google Scholar hoic Google. Dbi
v6i cac tap chi khoa hoc, chi s6 anh huong (Impact
Factor) 1a mot trong cac tiéu chi tot ding dé danh gia
uy tin.

4. Uy tin, kinh nghiém khoa hgc cia tic gia

Xem thong tin v& nha khoa hoc bing Google Scholar,
cac trang thong tin khoa hoc cua céc trudong dai hoc,
cac blog c4 nhan, dién dan chuyén mon)

Noi tém lai, xu huwéng hdi nhdp quoc té siu réng
cua Viét Nam doi hoi cdac nha nghién cuu ciing nhw
nhitng hoc sinh, sinh vién cé dam mé can phdi ning
cao yéu cau vé dg tin cdy, gid tri va tinh khoa hoc ciia
nguon tai liéu mét cach chuyén nghiép hon. Diéu nay,
doi hoi cac nha nghién cieu khéng chi quan tam dén cac
nguon tai nguyén dé tim kiém & trén mang Internet ma
con phai biét dio sdu cdc ngu&n tai nguyén truyén
thong nhie thie vién truong, ti sach... mot cach khoa
hoc va co trinh tw aé nghién ciru mot cach co hiéu qua.

Tai li€éu tham khao chinh:

1. Nguyén. T. . (2007). Phuong phdp nghién ciru tai
lieu trong nghién cuu khoa hoc. Truy cép tai
http://www.khoahocviet.info/meresci/vi/meresci02b
.html (12-20-2016)

2. Alex O. (1941). Applied Imagination. Truy cép tai:
http://rangahau.co.nz/research-idea/20/ (02-02-
2016)

3. Tran. M. U (2013). Nghién citu khoa hoc ciia gidng
vién — yéu té quan trong gié phan ndng cao chdt
luwong dao tao tai cac truong dai hoc trong giai
doan hién nay, Ban Tin Khoa Hoc Va Giao Duc, Sb
tha 4, 8/2013

4. Tham khao vé cach thirc dé tim kiém tai liéu bang
google. Truy cép tai
https://tinhte.vn/threads/infographic-thu-thuat-lam-
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Nhap moén vé cach doc sach hoc tap va nghién ciru hiéu qua

Phuong Ng,

Thac st nganh toan- tin hoc tai truong Pai hoc Bdc Paris, CH Phap, hién dang cong tac va nghién ciru Vé tri tué nhan tao tai Viét Nam.

DAan nhap

Nhidu ngudi chung ta hay nghi viéc doc sach that
nham chan va kho khan. Thi nhét vi sach c6 qua nhiéu
tir ngir kho khan, kho hiéu dé hinh dung. Thir hai, viéc
doc sach cAn nhiéu su kién tri, tim toi va nhan nai ngay
thang, dac biét phai tap trung bén bi. Tuy nhién, viéc
doc sach mang lai rat nhiéu loi ich, nhét 1a véi gidi hoc
gia va tri thirc trong viée ting von hiéu biét va boi dip
thém tu tudng.

Tam quan trong cua sach con hon ca thé. Sach la
nén mong cua sy hiéu biét, 1a khoi ngudn cia sang tao.
Théong qua bai viét nay, tac gia xin giéi thiéu voi doc
gia cua tap chi Vietnam Journal of Science vé mot cach
doc sach trong hoc tap va nghién ctru hoc thuat. Hy
vong réng s€ giup cac ban cai thién viéc doc va trang bi
thém k¥ niang can thiét trén con dudng hoc tip va
nghién ctru sip t6i.

Nén chon sach nhu thé nao?

Poc sach cin phai ¢6 chon loc, uu tién thi tu ro
rang, tu d& dén kho, tir co ban dén nang cao, sép xép
dan dit tir cac chi tiét nhé dén nhin ra buc tranh toan
canh cua vin dé 16n. Khi méi bat dau, nén di tir dai
cuong trudc dé tim hiéu cac khai niém va y tuong co
ban. Trudc khi bat tay vao tim hiéu siu mot chu dé nao
do6, tot nhat 1a ban nén tham khao thém nhitng danh
sach doc cuia nhimng t6 chirc hay truong dai hoc co uy
tin (tham khao bang bén dudi).

Bén canh d6, tuy vao muc dich, cling nén c6 ting
cach doc khac nhau dé diéu chinh téc d¢ nhanh cham
tirng phan nhim ndm dugc nhimng diém cbt 13i va tranh
lang phi thoi gian. Dé tra ctru, hiy doc lut nhanh
nhitng muc chinh va diém qua nhiing tir ngit quan trong
(Skim va scan). Tuy nhién véi viéc hoc va nghién ctru
khoa hoc chuyén sau, cach doc luét nhanh chi di qua
duoc phﬁn bé mat ma thiéu tim hiéu bén trong, dé khién
cho viéc hiéu hoi hot va nong can. Poc mot lan chwa
chic da d0, ma nén chia thanh nhiéu 14n. Mdi 1an can
doc cham rai, c6 khi ddi chiéu lai véi cac sach khac va
ca kién thire ban than. Nho vay, ta méi c6 thé nhin thdy
dugc diém sang dé ma phat trién thém.
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Tuyén BO sach BO sach Phan doc
tap kinh  dién danh cho cho chuong
theo khuyén nghién ctu trinh tién si
cdo cua Pai sinh nganh (1989-2003)
hoc Harvard Toan hoc (6)
(1909) (4) (1980-hién
nay) (5)

Chu dé Lich si, Khoa hoc
tho ca, khoa nhan thire
hoc,  triét Toan hoc
hoc, luan
van, chinh
tri, ton gido
va mot $6
chu d& c6
lién quan

Dung 51 phan, Khoang

luong mdi  phan ) 65 cudn sach
400 - 450 274 cudn  va cac bai
trang bao

Soan Tién si NXB Trudng

baoi Charles Springer- Pai Hoc
William Verlag Bang
Eliot California,

San Diego

Bang 1. Mot vai tuyén tdp sach doc kinh dién va han lam dwoc
sk dung trén thé gioi.

Chi tiét cac bwée doc sach
Budc 1: Chuén bi

Trudc khi doc nén nghi ra nhiing cau hdi va tich cuc
suy nghi trudc vé diéu tac gia dinh noi. Ngoai ra, ban
hdy xem thém cac ¥ kién cia nhitng nha phé binh dé
thdy ra trudc nhitng diém hay dé, nho vay c6 thé cha ¥
t6i phan cdt 161 khi doc va tiép thu nhanh hon y tuéng
trong ting phan.

Hay viét trudc ra giay nhiing van dé minh quan tam
c6 moi lién h¢ voi van dé dugce ban luan trong cudn
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sach. Sau nay, nén chu dong diém lai tung cau hdi va
doi chiéu cung voi nhitng cudn sach twong dong xem
liéu c6 nghi ra dugc y nao hay hon chua.

Mot vai trang mang cho phép ban doc trudc dugce
noi dung tom tit va nhan xét cua cic nha phé binh vé
nhiing ddu sach khac nhau. Amazon, goodreads,
librarythings hay cac mang xa hoi khac va blog cua cac
nha nghién ctru hang dau 1a nhimg ngudn t6t dé tham
khao.

Budc 2: Tong quan

Nhin qua muc luc dé xem sach duoc t6 chirc va bd
cuc nhu thé nao. Ban c6 thé vé bé’mg so d0 hinh anh
(mind map) hodc don gian la hinh dung lai trong tam tri
mdi lan doc lai. Pidu nay cuc ky hitu ich khi ta mudn
quay lai theo ddi mot cudn sach dang dang do ma vin
tranh dugc viée roi rét y. Thém vao do, viéc xem muc
luc cling gitp ta truy cuu lai thong tin nhanh va tién lgi
hon khi da ndm duoc téng thé cta cudn sach, thay cho
viéc sir dung phu luc cudi sach hay k§ thuat doc luét.

Goi y cdc buée ding trong tim hiéu t6 chirc va bo
cuc sdach:

- Sur dung so dé hinh anh hodc hinh dung lai cdu
truc cua cuon sdch.

- Thir tw minh dinh hinh lai cdu tric cia néi dung
sach thong qua tiéu dé cdac chwong, cac muc va phan

muc bén trong.

- Doc qua bia cua cuon sach dé biet so luoc cac
thong tin chung.

- Doc loi gioi thiéu cua nha xuat ban va loi mo dau
cua tac gid.

M6t vai cdu héi ding dé tim hiéu tong quan vé séach:

- Cuédn sdch nay thugc thé loai nao, vi du nhuw
huwong dan, bao cdo hay dién giai?

- Chu dé dwoc ban lugn thugc nhitng mang nao?
- Bé cuc sach duwoc t6 chike ra sao?

- Nhitng van dé trong tdm ma tdc gia dang cé ging
gidi quyet la gi?
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Budc 3: Pong di¢u

Khi doc sach, dé hiéu dugc 1o rang y cua tac gia,
ban nén danh thién y nhit dinh. Néu di c6 sin nhleu
thanh kién s& dan tdi viée ta chi tap trung tim diém yéu
cua sach ma chi trich, ma ché‘ing hoc hoi dugc nhiing
diém tét, diém hay. Nguoc lai, néu chi dé y cudn sach
theo cach ngudng mo thai qué s& dan téi viée ngudi doc
cha quan va bi cudn theo 16i suy nghi, phan tich cua tac
gia. Nguoi doc nhu vay la thiéu y chi va luoi biéng, con
nguoi phia trudc lai mic cin bénh tram kha béo thu
kho tim duoc thudc chira.

Mot vai goi y th@rcrhdnh sau ddy co thé giup ban
tranh phai nhitng khuyét diem nay nhuw:

- Ddnh dau nhitng doan tam ddc trong sach dé doc
lai.

- Khoanh tron nhitng ¥, tir ngit con khiic mdc.
- Thir "tro chuyén” véi cudn sdch.

- Tich cyec tim kiém nhitng lugn diém chinh cho timg
phan.

- Tra cibu thém nhitng sach cing chii dé dé mé rong
goc nhin.

Buéc 4: Phé binh va phan tich

Doc sach phai c6 6¢ phé binh va phan tich. Nhung
néu c6 bat dong vé y kién thi hdy ton trong tac gia. Nén
luu ¥ rang c6 moi ngudi c6 thé ¢ khac biét vé ¥ kién

cling nhu kién thirc. Pimg voi dua ra nhiing danh gia
mang tinh chi trich khi chua ¢6 mot 1y do cu thé.

Nhitng viéc can lam dé phé binh va phdn tich hiéu qua:

- Chi ra nhitng ché tdc gia chua dé cdp tdi.
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- Chi ra nhitng ché tac gia dién dat chiea tot.
- Chi ra nhitng ché chiea hop Iy trong ldp ludn.
- Chi ra nhitng phan tich hay vi du chwa hoan chinh.

Bén y & trén 1a danh cho viéc néi vé sy khong ddng
tinh voi tac gia. Néu khong tim duogc cu tra 161 nao dé
duara, it nht thi ban ciing da thién vé phia ung ho, cho
du van dang con phai phan van vé ¥ cudi cing.

Budre 5: Tong két

Dé diic két lai nhitng diéu da doc nhim tham khao
vé sau, ban nén ty viét lai ban tom tit cac ¥ chinh dugc
néu lén. Ngoai ra, viéc binh ludn thém suy nghi va cam
xac vé cudn sach cung cuc ky htru ich, vi do chinh la
diéu ma ban c6 thé chia sé voi ban bé hay dong nghiép.
Qua trinh nay ciing s& giup ban nay ra cac y tuong sang
tao thu vi dua trén ndi dung da doc.

- Viét ban tom tdt ndi dung ngay khi cé thé sau khi
doc xong cuon sach.

- Nén xem di xem lai va diém qua cdc ¥ quan trong.
- Viét thém nhitng dong binh lugn.

- Déi chiéu véi nhitng sach twong dong xem cé khac
gi khong.
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