Nhitng tién bj trong Quang hoc, Quang tit, Quang phéd va Ung dung. 8/2006, Cin Tho, Viét Nam

NGHIEN CUU LY THUYET HIEN TUQNG XUYEN KENH
TREN CO SG BA ONG DAN SONG PHANG PA MODE

Pinh Vin Hoang, Mai Hong Hanh
DH Khoa Hoc Tu Nhién - PH Quo"c Gia Ha Noi.

Tém tit:Trong bai bio nay, chung toi da nghlen ciru anh hudng cua hién tuong
xuyén kenh trong trudng h0'p 3 6ng din song phing da mode.Dya vio v1ec g1a1
-béng s6 hé phuong trinh truyén séng, ching t6i da tim dugc nhitng thong s6 chu
tric anh huong 16n t6i hién tuong xuyén kenh nhu hiéu chiét suit giita 15i va vo,
budc sdng 4nh sang chiéu t&i, ban kinh céc éng dén séng.

1. Mé diu

Ti nhitng ndm cudi thé ky XX, nhan loai d4 c6 nhiéu tién bd trong truyén din
théng tin. V61 su ra doi ca hé théng WDM, ching ta da c6 thé truyén dugc dung
lugng thong tin 16n tdi Gigabit. Tuy nhién, mdt trong nhiing nguyén nhén lam anh
huong tdi chét luong truyen din d6 13 hién tugng xuyén kénh — ning lugng c6 thé
truyen giita cac dng din séng. Hién twong ndy gy ra nhidu hay tiéng on trong
truyén thong tin.

Hién tucmg xuyén kénh da dugc nghién ciru bai nhiéu tac gia [1-4] va trong
truomg hop 3 6ng din séng phéng don mode [5]. Trong bai béo nay, chung 6i da
m¢ réng trong trudng hop 3 Ong din séng phing da mode. Dya vio cic phuong
trinh truyen séng trong phin II, ching t6i dd nghién ctu téi anh hudng cia céc
thong s6 ciu tric nhu 13 hiéu chiét suat d6 dai cua budce séng 4nh sang chiéu téi...
18n hién tuong xuyén kénh. Nhimg két qua thu duge dugc trinh bay & muc 3.

2. Cac phmmg trinh co bin

Gia sir ¢6-3 bng din song dat gin nhau nhu hinh vé& du de hién tugng xuyén
kénh xay ra. Anh sahg c6 thé truyen tir ong din song nay sang éng din song kia do
ning luqng quang th c6 thé truyen gitta 3 8ng din séng.

Gia thiét 3 éng din séng phing dugc tao boi 3 ban ¢ d6 rong d,,d,,d, va cich

nhau béi khoang cach 1,1, va véi chiét suat twong tmg cla cic dng 13 n,,n,va n,,

chiét sudt & ngoai ban 1a n. Xem hinh v&:

Glé thiét séng tudn hoan trong 3 ong 13 s6ng phing va truyen theo truc Oz. Ong
1, 3 gibng hét nhau va c6 2 mode truyén, ong 2 ¢6 1 mode truyén. Khi 3 éng khong
xay ra tuong tac thi trudng quang hoc & 3 ong c6 dang [1]:
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—> mode 11 & mode 12

— mode 2
At/ /S
[ﬁ' — mode 31 & mode 32
‘I’: S
£ 777777777

Hinh 1: M6 hinh 3 6ng ddn séng phdng.

E(y,2)= auuu()’)e_‘jﬁ”z + a12u12(y)e—janz =E,+E, (2.1
E,(y,2) = au,(y)e Rid ' (2.2)
E (y,2) = ayuy (y)e Pt g a5ty (y ) wtE,  (23)

a,,,a,5,8,,0,,05, céc hing s6, B,;,B,,,B,.Bs1,Bs,- cic hing s truyén va khong thay
dbi, u,(y), u,z(y) U, (y), Uy, (¥), Uy, (y) - 12 hdm bién d6 cuia trudng.
Khi 3 éng xay ra tuong tic thi a,,,a,,,a,, 31,83 14 c4c ham bién dbi chim theo
z. Phuong trinh Helmholtz téng quét khi c6 mit ngudn S; din song ila:
V’E, + k’E, =S, (i=123) (24)
Ngudn S; ching té sy c6 mit ciia dng din séng thir 2 dugc coi 13 nhifu loan cia
méi trudng ngoai véi dng thir 1 dudi dang ban phing c6 chiét sudt (n-n).
S, =pw'e(m ~n)E,  (2.5)
£ - hing s dién méi tuong {mg v6i chiét suat n,. Gia thiét ong thir 1 chi chiu
tuong tac cuia Oong thir 2 thi phuong trinh truyén séng cho 6ng dan séng thir 1 1a:
V2E, +k’E, = V*(E, + E,)+ (k;, + k) (E, + E,,) ==S
=| VB, + (b + Ky By, |+ VB, + (R + K, By | (26)
Phuong trinh (2.6) tuong duong véi hé phuong trinh sau:
{VZE“ + (kY + 2k ko +K2)E, =—aS,  (2.7) Vi {o <ap<l

V2E12 + (k + 2k11k12 +k12)E12 - _HSI (2 8)

Ong thir 3 hoan toan glong dng thir. 1 nén phuorng trinh séng cho éng tht 3 ciing
1a phuong trinh séng cho ong thir 1.Véi éng dan séng 2 do chju anh huong cua hai
éng 1 va 3. Véi suy lusn nhu trén ta c6 phuong trinh :

V2E, + k2E, = —(n? = n*)(E,, + E,,)k* = (n? = n*)Es, + E;)k*
=-2(n? ~n*)E,, +E,)k* 2.9)

2

Giai cac phuong trinh trén sau khi gin ding bo qua %—% trudc %(—lita s& thu
24 z

a+p 1

dugc hé phuong trinh sau:
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(ba . AP,z r a(n? -n*)k*
——ll-——_]A“an(Z)ej A“ ="—L—'—l— uu(y)uz;(y)dy
0z 28,, 0
5012 L JAByz . 2 2112 4
E— = At (e A, = M Iulz()’)uzl(}’)dy
oa . - jAByz . =JjAByz Bl2 0
\a_zzl = - jCya, (2)e ™ — jD,a,e™ ™ 4 y(nd - n? )i i
Cy= ——[_’,——_—— uy, (V)uy (y)dy
21 dy+1,
(Aﬁl iBu_BZI , _Y(n1 _nz)kz dytdy+h 4
1AB, =B, -By A B 2O 96y
= 1 L 21 dy+l,

3. Anh hwéng ciia cic thong sb ciu tric s¢i quan Ién
hién twgng xuyén kénh.

Khoang truyen L, 1a khoang cach tinh tir lic 4nh séng di vao bng dan séng 1
dén khi cong sut cua no truyén hét sang bng dan song 2 va 3 va nguge lai. Khoang
truyen Ly dugc tinh dya trén viéc giai bang sb hé phuong trinh trén va la noi co sy
truyen hét cong sudt tir soi _nay sang soi kla Pé khao st anh hudng ctia cu tao bng
dan song lén khoang truyen Ly, ta s& xuit phat tir cac hé phuong trinh trén va si
dung phin mém Matlab. De so sanh cac két qua thu dugc ta chon 1 bd thong sb
chuén nhur sau:

A, =1.55um= A, d=d=d=0sum "Bl 00001
=1. m= =d, =d,=05um —>An=0.
! # ' TR TG TR n=1.4999 ,
AA=10"m L=l =1=10"m

| 1
A, =4, +AR a'—'ﬂ:a’ y=1 k=27/4,; B,=nkp,=nkp, =nk
u,=Ae™ u,=Be’ u,=Ce™ A=B=C=1 §,=6,=6,=]

3.1. Thay d6i bwéc song dnh sing J

Str dung 3 gid tri budc séng bang 1 gia tri cac thong s6 chudn & trén, ching t6i
thu duge céc két qua thé hién trén hinh 2 va hinh 3.

Hinh 2 va 3 cho thdy khi budc séng nhé thi anh huéng xuyén kénh cang 16n,
nguoc lai vai bude song cangldn thi gidm duge anh hudng cia hién tugng xuyén
kénh.

Bang 1
A, (um) 1.33 1.55 1.62
L,(m) 13 898 17 169 18 175
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d6 phat tia: Lién tyc, xung don, xung chum, siéu xung...) va (ii) tim kiém cac loai
Laser méi dé diéu tri chuyén cho ting loai tdn thuong (tac dong chon loc). -

Trong linh vuc phiu thuat thim my — tao hinh, céng ngh€ Laser 1a mot hué'ng
nghién ctiru Umg dung uu tién va day higu qua cia cac bac si cling nhu cia nha v4t
ly, va cong nghé laser. Bang 1 gidi thiéu mot sé hé théng Laser dugc tmg dung phd
bién trong phiu thust tao hinh - thAm my (Theo J. Struat Nelson).

Tai Bénh vién Trung wong Quéan doi 108 (BVTWQD108), cac nghién ciru img
dung Laser vao diéu tri bénh da duoc tién hanh ngay tir nhitng ndm 1978-1979 cia
thé ky XX. Khoi diu 1a su két hop gilta cac bac si cia Khoa Rang (BVTWQD 108)
v6i cac nha vat ly thudc Vién Vit ly — Vién Khoa hoc Viét Nam (nay 1a Vién Khoa
hoc va Cong nghé¢ Viét Nam). Ho da sir dung Laser He — Ne budc séng 632,8 nm
dé diéu tri mot vai bénh rang miéng nhu céc nha chu viém, viém quanh cudng ring,
viém loét niém mac miéng... Cac két qua thu dugc 1a rét t6t [14). Hién nay k§y thuat
Laser d4 va dang dugc img dung mot cach c6 hiéu qua vao nhidu chuyén khoa tai
BVTWQD 108 (khoa Mit, khoa Tai Miii Hong, khoa Da 1iu, khoa Vat 1y tr liéu,
khoa San phy, khoa Tao hinh — Ham Mit, khoa Chén thuong - Chinh hinh, khoa Y
hoc thyc nghiém...) [15-17]. Dac bi¢t k§ thuét Laser dugc nghién cu'u ung dung siu
trong phdu thudt tao hinh va tham my. Cac ket qua thu dugc 13 rit kha quan, dic
bi€t v&i k¥ thuat Laser da giai quyet t6t mot sb bénh 1y ma trude day cac phuong
phap diéu trj khac khong thu duoc két qua hoic két qua kém.

Bdng 1. Cdc Laser ing dung phé bién trong phdu thudt tao hinh — thdm my

Laser Buéc séng Hé théng din tia Ché dp phat
(nm)
CO, 10,600 Truc khuyu Lién tuc, xung, siéu
Xung.
Argon (Ar) 488; 514 Quang soi Lién tuc, xung
Nd-YAG 1064 Quang sgi mém, Lién tuc, xung
dung cu cim tay ngin (ns, ps).
hozc déu sapphier
Q-Switched Ruby 694 Truc khuyu Xung
Laser mau bom 400-1000 Quang soi Xung
bing dén chép
(FLPPD)

2. Két qua ung dung Laser trong Tao hinh - Thim my tai BVTW QD 108

Céc loai Laser dugc tmg dung trong Tao hinh - Thdm m$ tai BVTW QP 108
gom Laser CO,_ , laser Nd — YAG, laser mau. Bén canh d6, laser He-Ne ciing dugc
su dung dé bd trg trong viéc kich thich sinh hoc @& 1am lanh vét thuong nhanh va
tranh dé lai seo 16i.

2.1. Laser CO; (Carbon Dioxide Laser)

Thiét bj Laser CO, hién dang duoc sit dung tai BVTW QP 108 1 san phim
cdng nghé cao dugc cac nha vt ly k§ thuat tai NACENTECH Vxet Nam nghién cu'u
va do Cong ty LASERMET ché tao hang loat, phuc vu cho nhu cdu ctia nganh y té.
Thiét bi Laser CO, phiu thuit (Model: KC 01 —06/ 2MTC Super) c6 budc séng
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10600 nm. Ché d¢ lam viéc : 6 ché d¢: Lién tuc—Xung don—Xung chubi-Siéu xung
lién tuc—Siéu xung don—Siéu xung chubi Cong suét phat t6i da 1a 45W. Pic biét
laser c6 thé hoat dong & ché d6 siéu xung (Superpulsed). Day 1a mot che d6 (phén
mém) rit quan trong trong diéu tri bénh. Qua két qua didu tri, phin mem nay dugc
danh gia twong duong voi cac thiét bi ngoai nhdp. Véi cic k¥ thuat cit (Cutting),
bbc bay t chirc (Vaporization), quang dong (Coagulation), mai da (Dermabrasion),
tdi tao da (Resurfacing), v.v...chung t6i da st dung laser CO, chi dinh cho céc bénh
sau:

- C4c u nho trén da nhu: hat com (Plantar and Common Warts), nang tuyén ba
(Adenoma Sebaceum), u éng tuyén md héi (Syringoma), u vang (Xanthlasma),
polyp da, u xo mach (Adenoma Sebaceum), u than kinh (Neurofibromas).

- Mot sb loai seo bénh ly cua da: seo 15i (Keloid), s¢o qua phat (Hypetrophic
scar), seo 16m do trimg ca ( Acne Scar ); Mot s6 bénh ly mach mau trén da: Cherry
hemangioma,

Angiokeratoma...; Tao hinh miii trong bénh ly Miii su tir (Rhinophyma).

- Mot vai bénh 1y sic t& nhu: Nevus of Ota, cafe-au-lait, Xim thdm m¥
(Tattoos)...

Viéc diéu tri nhd k¥ thujt laser dd loai bo t6n thuong bénh 1y kha tét, tra lai cho
da mot vé dep thAm my dat yéu cau.

Thiét bi laser CO; 40/45W ctia LASERME, VN;Laser Nd-YAG MEDILAS2 cua MMB, Dirc.

2.2. Laser Nd - YAG

Laser Nd-YAG MEDILAS2 cua hing MMB, CHLB buc la laser phéu thuit,
budce song 1064 nm, ché d6 hoat dong: lién tuc, cong suét phat t6i da: 120W. Tia
Laser dugc din truyén qua hé théng quang sqi mém vi vay rit thuén tién cho viéc
diéu tri, dic biét 1a cac ton thwong bénh ly nim trong cac ving khe, hdc clia co thé.
Laser nay st dung rt 16t trong phdu thuit ndi soi. Budc séng 1064 nm dugc
Hemoglobin trong mau va sac t0 Melamin hap thu manh. Do vy, ching ti dé sur
dung Laser Nd-YAG trong diéu trj mot s6 bénh ly sau : Cac thé u mach méau
(Hemangiome), mdt s6 loai seo x4u nhu seo 15i (Keloxds) seo qua phat

(Hypetropic)...
2.3. Pulsed- Dye Laser (laser mau xung)

Laser mau chung t6i da sir dung l1a Laser mau DERMOBEAM 2000 cta hang
DEKA, Italia ché tao. P4y 14 mét loai Laser rit thich hop cho Ung dung phau thudt -

thAm m§. Budc séng cia laser ndy 13 595 nm, d¢ dai xung c6 thé thay dbi tir 0,5 -
40 ms. Nang luong cyc dai: 3 J. Vi Laser ndy c6 budc séng duge hép thu manh béi
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Hemoglobm va sic tb Melamin, do vay, né dugc ing dyng trong diéu tri c4c bénh
Iy c6 ting sinh mach méau nhu cac loai u mach méau phang (Port Wme Stain), cac
seo qué phat (Hypertroplc), seo 15i (Keloid), dic biét 1 cac s¢o mdi cht ch1 sau phiu
thuat (ding Laser mau dé dyu phong seo 18, seo xau) Pic biét, Laser miu duge st

v -0 (.2 m " i
WELLENLANGE ()

Laser mau DERMOBEAM2000 Dudng cong hdp thu ctia Melanin va Oxy-hemoglobin

dung hi¢u qua trong k¥ thugt lam giam céc nép nhan trén mat (Wrinkle Reduction),
giam céc séc tb (Melasma)...

Trung binh mdi ndm chi riéng tai Khu didu trj Laser cia BVTW QD 108 c6
khoang 3000 ngudi dugce st dung k¥ thudt Laser trong didu tri va lam thim my
Con Bang 2 1a s6 luong benh nhin dén didu tri hang nim. Téng hop céc két qua
dleu tri tir thang 1/2005 dén thang 6 nam 2006 dugc cho trén bang 3. Ciing xin luu y
1a sb luong bénh nhén nhiing nam sau nay tang khong nhanh 14 do han ché cua so
luong thiét bi, can bd y t& va dién tich co s& didu trj chua dép mg dugc nhu cu
diéu tri bing laser ctia qun nhan va nhan dan.

Bdng 2. Téng hop s6 bénh nhdn diéu tri laser tai Khu diéu tri Laser, BVTWQOPD 108, tir
172000 - 6/2006

Nim 2000 2001 2002 2003 2004 2005 1/6/2006

S6 bénh nhén 1543 2763 3458 3469 3678 4334 3514

Bang 3. Tong hop s6 liéu diéu tri laser tai Khu diéu tri Laser, BVTWQD 108, tu' 1/2000 -
6/2006

S5 bénh nhén
STT M3t bénh _ didu trj khéi (t6t)
1 _| Céc unhd trén da (hat com, doi moi,...) 15.485 95-97
2 | Céc u vang & mi mat i 268 >90
3| U tuyen md héi quanh mi mat 597 >90
4 | Céc bénh ly sic to da 941 >90
5 CEc bénh Iy mach mau da va niém mac (u mau, 1308 >85
_gidn mach,..)
Y X X: ’ . % A
6 B?m} ly Ye seo (101, qua phat, ve mat, cic seo 1773 >85
xau 4c vung,..)
- s ) ™ X - R ~ -
7 Ca}c bénh vé xam tro6 (xdm thdm m¥, xam 202 >80
mmh,‘...)
g Caﬂc ton thuong day stng (chai tay, chai 190 >90
chan,...)
9 | Bénh [y phu khoa, hoa lidu (xtii mao g,...) 207 >90
= A X ~ 3 P A 5
1o | Céc phau thudt tham my khic (tay long, sira 93 1 >97
miii su tr,...)
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Nhén xét chung : Tac dung diéu tri bang laser da phat huy téi da tic dung trén cac
tén thuong sic t6 bim sinh hodc mic phai nhu: B6t xanh den (Nevus of Ota), tan
nhang (Freckle), ban vang (Xanthelasma), vét mau caphé sira (Cafe au lait spot),
cac td thuong mach mau & da bam sinh nhu u mach méau (Hemangioma), bétt vang
do (Port-wine Stain) va mdt s§ tdn thuong mach mau da khac (Cutaneous Vascular
Lesions). Theo y van kinh dién, cic tdn thuong nay cho dén nay 1a nhing bénh khé
diéu tri bang thudc hoic can thiép ngoai khoa truyén théng. Két qua didu tri cho
khoang 22.759 bénh nhan trong 5 ndm qua 1a kha tdt (tir 80 — 97 % tuy mit bénh).
bic biét, tir ndm 2000 tro lai day, véi k¥ thuat Laser, chung toi da giai quyét dugc
mot sb mit bénh trudc ddy cac phuorng phép diéu tri truyen thbng thu duoc két qua
kém hodc khong két qua. Diéu nay khing dinh mot phin trinh d6 chin dodn, chon
laser phu hop va phéc dd didu trj laser hop 1y cua can b Khoa y hoc thuc nghlem
Duéi day 13 vai vi du kha quan ctia mét s6 bénh thudng gip nhd didu trj laser phiu

thuat thAm m¥.

Bénh nhén seo 16i ddi tai diéu tri bc%ng laser CO; (truéc va sau diéu tri)

Bénh nhdn diéu tri Rinophyma béang laser CO, (trudce va sau diéu tri)

("

Bénh nhdn u mach mau pha‘fng diéu tri ba°ng laser Nd-YAG (truwéc va sau diéu tri)
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3. Két luan

Nhu ciu {mg dung laser trong thdm my dang ngdy cang phat trién & Viét Nam (& TP
HCM hién c6 hon 1000 thAm m¥ vién t nhan sin sang (mg dyng nhiing cong nghé mdi.
Tai Ha N6i cling c6 vai tram phong mach nhu véy). Dé nang cao h1eu qua diéu tri, dong
thoi phd bién cong nghé laser trong diéu tri phiu thuat tao hinh — tham m¥ noi neng hay
trong y hoc n6i chung, cac nha vét 1y, céng nghé va c4c béc si cAn c6 nhimg phdi hop
nghién ciru — img dung chit che va 1au dai dé phat trién thiét bi, cong ngh¢ va ting cudng
Ung dung. Nha nudc cin quan tdm thich dang cho phét trién nhén luc (ddo tao, bdi
dudng bac si, y t4 vé k¥ néng sur dung laser,...) song song véi viéc dAu tr nghién ctru ché
tao cac thiét bi laser y t& hién dai. Nhiéu ché do phét laser khac nhau (xung siéu dai, xung
cuc ngin), cac loai laser khac nhau (budc song, nang lugng) dang dugce cac béc si va
bénh nhan mong dgi & cic nha cong nghé laser chia Viét Nam. Cong nghé va thiét bi
laser méi, cac phac db diéu tri laser méi cho nhiéu mat bénh khac dang 13 hy vong cia
rét nhiéu nguoi.
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