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Effect of Change Optical Fiber Turn Numbers on Rate of Laser Light Intensity
Outside of the Single- Mode Optical Fiber

Miami Abdulatteef Mohammed
Mustansiriyah University, Collage of Science, Physics Department

Abstract

In this research study has effect of change optical fiber turn numbers on rate of laser light
intensity outside of the single -mode optical fiber. Used in this research optical fiber single- mode
overall diameter (210um) and diameter of core material (5um) wrapped around the cylinder with
different diameters (4.5 cm, 2.1 cm) and the number of rolls of different fiber optic. Use as well as a
laser diode semiconductor working within the zone wavelength (630 nm) and light power (5mW), was
calculated rate of light intensity of the spot laser through algorithms computing for each spot is taken the
image with a digital camera linked to a computer. We found through the search results, the relationship
between number of turn and rate of laser spot intensity outside of the single -mode optical fiber was
inversed, rate of laser spot intensity increase, the number of turn decrease then decrease when the
number of turn increase till reach to stability for different diameters of this fiber. Also , when increasing
of diameter obtain the large coherent of the laser spot, therefore the diameter(4.5 cm) was the best than
the diameter ( 2.1 cm) to obtain on the rate of high intensity of the laser spot in this diameter.

Keywords: Laser light intensity, Number of turns, Single-mode optical fiber.

v


mailto:dr.miamiph@uomustansiriyah.edu.iq

G el e TN e g sl Al Bl — Ay Smiinall dalall

Introduction d.siall

lilus e Slogbeal) Ji ol 3 ccVLaN) Jlae b 5508 dpaal Lgd dypadl GUIYI (DS ¢ guall Jlaw) 50l o
Gilage da o Gloshed) oda pisni DA e Slaglaall Jiy agty cVLaV) aUai (¥ lail daghiie iy s3ey
Ledbgind iy 3 Ay gllaal) ddluall joe Joiy Cagu Jaladl 138 o .(carrier) clashaall 3)La) Jals jiiat  Allg dpdalina g 6S
a4 sl I @aall @l o el (e Sl Aauls AlaY! Glogledll 3L o Jpeand) 2 Cog liag
gl 8 dpead) GLYI delia copal a8 1] 2l gpad) ol Gen Dpuhline S Clage axdind Jlad)
a3)lie 3ayae Nilshs Llhe (o LIV i Lol (g5aY) W LaV) alas Ly 45)lie dunidid) LS ellyy L)y ST pualall
Gl SV Jlaal) sl Agpeaid) GV Aoty Guusl) (8 L) Jlae I Dlad LAl 4505eS0 Y LaiY
PSS Lgaladid o5 Basg dlally Adinlly R liall (al YY)

e Gl ey sl JS5 o A8aul Sl dals) Ale dse e piad Gl Ble a Ayl Gl
LS a5 Lo A0 ) Ledalad Lo g )il Ayl LYY it [2] Cilidia Lt Ll Jalaa (1 83800 o Riglay

fh
Step Index Single Mode fibers daaill dpalaf <alili))
Step Index Multimode fibers s )2 )il Jalae <13 Jaail) 3asate Caldll ¥
Graded Index Multimode fibers z s¥ie JluSi) dalae <13 Tl saaie Cali ¥
Step Index Single Mode fibers kil ilaf il ¢
Step Index Multimode fibers o3 Sl dalae <l Jaaill 32021 L 0
Graded Index Multimode fibers z e Sl Jelae <l Ilas) saxeie Calyi 1

axa (bl saaa Ayl Ay (Stteckert) o6 [3] (1980) ale 8 gl 138 ) cluhal) (e paall @yl
el il duha (Vilello) s (Eisenstein) e JS o [4] (1982) ale b L) aaill dlal g padl Call daid)
(Yashimot) 268 [5 ] (1992) sle ds .Jaaill golal gyad) Cadly Taaill golal 5l p)lal 4y peae ciluae aladiuly
glal gradl Call agdll Jdal 3 clell) saeie (Inp/ 1 /AL As) aladinly &aid) aas c¥pne Gy diclens
il sial Caualy ALB sl o Laatll dplal )50 i aicleay (Eldada) o8 [6] (1996) ale & L) .Laal)
A8 [8] (2009) sle a5 Al 3l cilak zluly aicleaas (Bank) A6 [7] (2004) ale 5 W) . sedsdl & asal)
(2010) ale b5 salally aslipdais 5l pUasy culangll el Coll Alall 5,080 53 asall Johall 4y 4t Leay (Liw)
¢ lay 4g)laa) 3yseal sl Casll ddlusy Alaasd) cladll Slasy) Jasad) 4uhy 4icleas (Khathim) a6 [9]
Calll 13 Uadly Jaall golal grad) cadl) lalll sae s A0 o clgln Allal) Wulys L Adlide i) sla be L)
A e gl e aSlin e Jeans i sls gpumid) il (o Al s sl 508 Jara e
Theoretical part il cilal) -
L pad) GLIYY B cpagil) ).

A AL Jiays alll Jsh e gl Jaiy Ladie A gal) 508l 4 55laall g (Attenuation) ¢l

a=1|0|09m||:3)f O

(KmM) L Jskall sang cdunlall 48 gl 3,080 Poeddalall 43 saall 3,080 Py fs (AB/KM) Gl a5l

iy Jbl dim e le o 48 a3 AN Bl Rl Sl Jondl s Lol solal gl il o
Landsad s Aadiys J81 5 (1550 nm) Jshall aie sl (s .(1330 nm) s s<l) Jshall xie (0.35 dB/Km)
11, 10] 5,y pabaiaV) o cpuasill Gl (4a5(0.25dB/Km) »

YA



G el e TN e g sl Al Bl — Ay Smiinall dalall

A, 3lh) AaBll 5 gual Badd) Jaea Y.
([12] (V) AR (e Gy Bygaall 8 Ay 5all) Aaid) pealic Jase iy (53l 45l Zaill 3080 Jaee loa

1 M N
“E N 2l 'K

(%, y) @sall (G ppall saie I(x,y) o) 3
Bypall palic dde Jiay lgupa Jalagsygpall (e g Joh: M N
([13] AT Aslaal) o W Janal) Glan ¢Sy

4220 P g

sadl) dad Jia:l
sypall & (3:LaY)) 523 Clgiss ae L g 8yseall b Adlanl) 486 Ala : P(])
Experimental parts  led) cuilall -¥

kg (V) vmp) ASU ok Jaatll golad (gyemy ol (e (sS85 (V) JSA 8 D) Jand) Feglate Caanii)
(CW) Byaine dasar dany deasall 4nd aglall 5 padind QX (W7 mp) Al aadll dage Jshay (Smp) Q) sabe
Jisky) iy (VA+ mn— 1Y+ mn) kil geis Jesi 5l e el Zsgall JIshY) (BWm) dfisea 55085
258 ulie (058 paiesall Jidl) dase Jshs (190 mn) die seal) Laall sl Calall (8 524l Ledusi Zasall
Caall dalide ldl aaags (£.0 €M Y.) om) (ki Dlshanl Jen gy Caulll Gl 53 caaiisall (gpuad) Cagll ol
sl gl seall Jiadi pl asulay Aagape (Web camera) dudy hulSs 45l daiy J<0 5y5m 3355 3 L gpual
[14] JAsuls Ghay)ld P e 28l Gluayg

Computer

Lpeadl Laghaiall 11 <5

4.28Ual)y milil) Results and Discussion

el ol JS8 e clS gpeadl Calll e )il e guall 35l Aaid) 5a8 Janes lilll sae G ALY Al
Cal axdind 3 el cpe Adliae HUaEYS iy A5l Aaid) 500 Jare OIS Al 2ae )y WS 3 oY) JSE 8 s WS
) 25 ogpad) Call difide Gl 2y (£.° me <) me) Adbiie Ul @ Dlghand Jea i haaill galal gy
Pl e Lk L a8l Jane lang 4y 5ll) a8l Hseall Jiasdd @il gl ddagipe dadly DaalSy 4500 4ay IS 5y 00
A(Y) Aales (8 A Agula e lsa

Y4



L 250 -
200 -
150 | R=4.5 cm
100 - -\-\-ﬂm
50 -
O T T T 1
0 2 4 6 8
N

(£.ome ¢Y.) me) i 45l datll 305 Jaeay (gl Calll Gl sae (ARl 1 Y S
Conclusion clatiiiuy) -¥

a3l g gaal Ay 5ll) Aaid) 505 Janay Call) lall) axe (G A Al lgle Ulas ) mitull DA (g

e Al Aaidl 50l Jaes 223y el ) dimy s (mlaiVL A5l daidl sad Jaes Tay clalll sae o) LIS 43)

e sl Ayl dxddl 3 e aSUin e Jeand gpeadll Calll [l 50l die Jaad Loals o gpad) caill) i 50l

(2.1 cm) Lkl e Juadl (4.5 cm) il ey GlA e 58 Jare e Jpanl) JUll;

References sbaall

[1] G. P. A. Agrawal, Fiber—optic communication system, Wiley and Sons, Inc. Rochester, 2002.

[2] A. Hasegawa, “Theory of information transfer in optical fiber,” A tutorial Review, Opt. fiber,
Vol. 10, No. 10, pp. 150-170, 2004.

[3] J. Streckert, “New method for measuring the spot size of single-mode fiber,” Opt. Lett., Vol. 5,
No. 12, pp. 505-506, 1980.

[4] G. Eisenstein and D. Vitello, “Chemically etched conical micro lenses for coupling single-mode
laser in to single —mode fibers”, Appl. Opt., Vol. 21, No. 19, pp. 3470-3473, 1982.

[5] N. Yashimoto, K. Kawano and Takeuchi, “Spot size convertors using Inp/In Aa As multi
quantum well waveguide for low-loss single —mode fiber courting,” Elect. Lett., Vol. 28, No.
17, pp. 1610-1611, 1992.

[6]L. Eldada, M. T. Stengel and J.T. Yardley, “Laser fabricated low-loss single —-mode raised —rib
waveguide devices in polymers”, Light wave tech., VVol. 14, No. 7, pp. 1704-1713, 1996.

[7] S.W. Bank, P. Rousseau and A. Mourou, “Generation and characterization of highest laser
intensities (1022 w/cm?),” Opt. lett., Vol. 29, No. 24, pp. 133-138, 2004.

[8] B. W. Liu, Y. H. Fang and A. M. Zheltikov, “High power wavelength —tunable photonic—
crystal-fiber based oscillator amplifier frequency shifter femtosecond laser system and its
application for material micro processing,” Laser Phys. Lett., VVol. 29, No. 1, pp. 44-48, 20009.

[9] J. Khathim, L. M. Raouf, H.K. Abass, “Statistical mean studying for detected intensities by
enter web camera for the white test image under different fluorescent lightness,” J. Ibn AL-
Haitham, Vol. 23, No. 1, pp. 138-147, 2010.

[10] G. Keiser, Optical Fiber Communications, Mc Graw—Hill. Inc., Singapore, 2000.

[11] D. Knipp, Photonics of optical Communication, Optical Fibers, Course number (300352),
http://www.faculty.iu- bremen.de/ course/c320352/ , Spring, 2005.

[12] B. Wihelm and J. Mark, Digital image processing approach using java, Springer,
ISBN1846283795), 2007.

[13] J. G. Luizueiho, Image Processing For computer Graphics, C. Springer- Verlage New York,
Inc. , 1997.

[15] M. Young, Optical and Laser, Springer- Verlage, Berlin HEIDEBERG New York, 5th ed.,
2000.




