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Preparing Presentations in English:
A Case Study of a UEC Graduate Student’s Experience

Miyako SATOH and Hiroki MARUYAMA
Abstract

In preparing presentations in English, graduate students must concern themselves first with the
logic behind their arguments and then with their English. Without good logic, one’s argument will
be neither understood nor accepted. We shall discuss ways in which we make a presentation in
English logical and thereby understandable. This paper presents a case study to illustrate how a
UEC graduate student struggled to prepare a presentation in English.
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CLEO / Pacific Rim 2007 in Seoul, Korea

Institte of Luser Science / UEC

1178nm linearly polarized all fiber laser 1178nm linearly polarized all fiber laser

~ Light source of 589nm beam for Laser Guide Star ~

Hiroki Maruyama, Akira Shirakawa and Ken-ichi Ueda Hiroki Maruyama, Akira Shirakawa and Ken-ichi Ueda
Institute of Laser Science / University of Electro-Communications Institute of Laser Science / University of Electro-Communications
H1-1 HHOEE MODDKBEEDH? K12 R L—HY—HS KRI2-BHOXKEZEVWIEIE
EINA 7=
HIBEDE =D 5

A PVIEH EFU—FNOIH L B OMEOHFEHRTH ) . €O— L THEFICHIREZFE 208 0 ko
25DTHLDT, HEIZEZDLLEND ) £9o BAFALES A PV ERD LR ZTTEEZ FHA 237 Db
LDHETTEDDLIETY, 72720, 12728 THDTIERLFDIA MV EHATH LIREENEIMGETE LLHE
BHHET,

ROWZROYE. F—7— Fix [1178nm]. [all fiber laser (3XTAT7 7 4 N—=H 55 L —F—HJRE) |, [lin-
early polarize (EARHREY) ] 2D 3 2T EBEDY A PVIZH 1 IZEWTH S L 912 [1178nm linearly polarized
all fiber laser| £ 2D 32DF =7 — FERERLZZTTTH, JEHEIALEZTVWE T, 4 PVICELTLE N
DIE, LEHELRIZHEPN TV B FEMIIHIRIIED R TV TT, LA o T, IDVEELF—7T— FITLEI LR
B ETHmIANGMNITONT .72 TRIFM178nm] & W) BERLBEETEHES S TWAE I ZLTERN[ 7 7
AN=72F ] OEMARIBRP LB ENTL I LR BHALI»-720T, TEDL ) %I A MVvEDITE LT

¥ 72, [linearly polarized] & 2132 2 & CHLEMMUZFHEICZ>TLEVE T2, CN3ZT0H L EEELRLH
e LT1178nm D% 2 Bk 589nm i E 5L ) L LTI E2RIBEETWE T, ZTOFEMNICE ) BENEDTER
CIEH 2 RERGETE, TORBISHVEPLREEREZMIZILET, ¥4 PVEHSRWALD b R L - XIZHFETE
HEEWET,

EBERRTOHREDL S
FROF—T = FORIFERSEZONTWE T [LHELRIZEPN TV LFHAIEHRIFLY R3] Lol
SEo TWETA. BIREOERMBIE - fiEE A5 &, —I2 [3CK] 22 [3CHE] A5, BkeitEIcE Izl
W LUZBAT T, BHIE, [FEE] OAN =A% ZE 2 TANL, HLEPTLL ). RBEEIEIRT VO ? K
BICRIZDENZZ) LERTY . KIZ? (%] O 27 PO &, H#S A, LTHATT R,

T, 2206k, ANOHEFEERBIZOWTIA Y FEMATOWEZL X ),

HEEFE OB 121178nm linearly polarized all fiber laser & 72 > TW T, WEEHMN OV TWEF A, TNIEHHED
HHELEFLLIICEFHZENTWEDOTT A, [HEEFEE T, I'd like to discuss the 1178nm linearly polarized all-
fiber laser. &, the # DIF T 728V, A IIHBSE L7ZAZZE, L) BZERFHEFISHREDLY T3 ~the
1178nm linearly polarized all-fiber laser D412, that we've managed to produce recently. & fFiFNz 5 & . L V%)
REYTT D, FEROHIREERH & BIREOF ORI ) BEZ2ZERE L TROTL2ZE WV, E2A T, LAl Bl CbE S
7z William D. PHILLIPS O BEEZTENLETEWE L7225 ST — N WWEFEEIZ RE] 2BV TH. B4
FTHELRSLZ#FHZ L TBONE Lo AEHE—LWVwoTh, X512 EFHEIBTICIE. OETHHT 54,
FHL LD X ) 2R P DAMED L WIEFETIE R, Bo2RWLEFHTL T 23w, HEFERET, N7 —FRA
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YMZEPN TRB L] BAFEZ EEREENITEHEA ETONS, BRI TETY, BHIIZT 2O LFELET
$o IEMETHAPIRL 2 EGHL S 5% 2 B 2 PRI T,

2514 K2 [EF~N=—Y 3] (H2-1 vs. ®2-2)

Present researches & applications Present research & applications
Laser Science / Science.

e / UEC Institite of Laser Science s UEC

Solid state lasers b Raman fiber laser 589nm laser
1064nm +1319nm 938nm +1583nm nimn Applications
b Complexity b Complexity & Broad bandwidth : 1%13:;‘21(;]]“18 Star
High cost SFM High cost
SF] \/ SHG ¥ Spectroscopy
/

-
! 1ck Obsery atory | ! !
SFM &
589nm laser SHG SHG "
Keck Observatory

Solid sate lascrs

R s 1064am +1319nm Raman fiber laser Bithrmus fiber laser
* Applications ;ﬁ%etir!tisfl%%}mn 1178mm 1178mm
» Laser Guide Star V.G o Ou o 3 avs on Yregad s T2 a0g A B'Rulkov et ol. OF, 15, 5473,2007)
» Medical 1W. Dawsan et al. Proc, SPIE 4974,75 2003)
> Spectroscopy
M2-1 589nmDFEEFEEELBRL 1= 22 L—H¥—71FXE2—%F>RNEXE - LR %

RUTERNI A -V EER T,

SILBEDIREH 5

MRDEFN— 3 V) DIFEIALEEETT, EFR—T 3y EEEbFICHEd R (Back ground) 7% &
EVIOABWVDETL L) MIBRATETFARN—Ta VeI FELZIITHEVE T, EF -V 3 VA REEEPL
FVET L, BREND B IFIUEZDOWIENHIL L 25 T o WZEZHRDLDMTH L 5 08ERH Y. Z0H
HAERT H72OICHIZEL £ 5. 2 LT, ZOEEDIE O NI EINZOWIEIZELE S LI S v, Zofr
ZEMifEIEE % ) T4, FICERIL, FOMRMEIZZDOEFR—2 3 VICLoTHRTILEEZDLTLL Y, #D &
ICEELRETFN—2 a3y THLOTY LM Z 2 THMT 2 REET 2000 LT A, ERIEEHOF7%E
FR=TaVIZERLTHVnEn) AbnEd,

LoL, BETLHELDLLEAGTOPERIATo725HE - EBR. 2220010 NEREHHT LR AR 512
Y, RERMICEFN=2 a VEBRIEMIZTCODTLIICR>TLE) 2D ) T3, HOT, FHERCHFEL
TLHRDBEINICATAFOE I 2T I R LRTLIEDPVLEIILZNET, M2D5ODATAL FEITEL L
SV, M2-1DAF A FIZHARK2-2DAF A FOJHS [Laser Guide Star] 255 SN TWwb—HEKRTY ., &
H(I# P Laser guide star DEETH Y, TNDFHMAL T E T, EEE-> T, K2-1DAF A FalEo 724
FoZ D EWIFEDEF N— 3 URIGHABFZHEL TB 57, [589nm laser #5252 & | AL TLEIVE L7
L72*L. [589nm laser #1554 Z & | TLaser guide star % Medical. Spectroscopy l[ZI6HTEX 5D TT 25, [589nm
laser 25 2L | THWTH) EFRX—2 a3 v TiEdHY)THA, 2FNEF =3 3 VT [Laser guide star X
Medical. Spectroscopy IZJSHTE L2 L] DT,

W ZATAED R o T iUE, ) WIHBIRER - 2O0BOMERESH > THFIEZ I WV)EFN— 3 TZ
AV HIZ FEE T B0 L TnE E W) T LD, EXTEL DR LBEVETH. WIREHO TTELFEo
THRWEEIZE o THIRERCHIERIL Z BHE S 2 DIITRET, ZREHBEL TV RWERD L ) IZEF =T a v
CHAZRFELTLE) 20D 5DTRZWALEVET, AP T 2ERICOWTIIHATE 210 &, UIRE
FICOWTIREN LR WEEIZE S L WIET T, 7272, FEZPSATPFEN L EHIFTHETIZ, 2TH)vo2if
FHETHIHEBUMAERZHEBL, HOOMELZ RESZ L THROEFN—2 3 Y72 TR, BHSO [HE
HORE] 2 F/HLR. DLARERTELLERVET, 2945 L. MPEETMHIEHF L CHIHTREZ0hbh
D, FEFIEDLELVWEENTEL L)AL LEEVET,

EBEERFOHREAL DS

MREIZE ST, ETAN—Ta yPRENIIEEED, HILOBBRITHEAL L) TT. RECHEELLZEWZ ST
Lido COATA FOFBIC, NI TOELZHELE L7

(1) First, I would like to explain why we are interested in a laser with 1178nm wavelength.
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(2) Our motivation is the laser guide star, which needs high power, narrow bandwidth, and stable lasing at

589nm.

(3) Several laser sources have been developed, sum-frequency mixing and SHG from Raman fiber laser.

(4) In this research, we developed another source, which allows direct lasing at 1178nm by using Yb all fiber

laser.

ENETNONEZHFTLTAIL Lo

# 3 Our motivation is the laser guide star . ... T. AU our motivation & the laser guide star ~ & % is (A
LEAO—=)) THATVET, CNEHANOARL LT HEEZREREE T2 NGMBEHLTTN, O XH 2, 727124
FELRTHETTOTIER L, XEALT [FHAl 720 EF2FEHRES 2 F T, Hl21E. We were motivated to
( ) the laser guide star . ... & L. ( ) Oz the laser guide star ~ % &9 L7z o 720 BHR$ 2 [8hE]
EANDEMYRTVRFEICRD T, HAFETDH, 2, [REFZROBROBRED—DICERNH L] Lk
GBIV TT, AEEZSOEHMICHRE TV A0 L) ZABEEZAVTVWEZHEEIFLVWETHY, [REEROER
2T —HE L TERPZETONS ] UL, EZ50IED TR0 T4 YL T0EENMEMLT, R0
CWRBLO G EME &L V) $ERICH-> Td R ) T A, ERETLR LI ERDTT,

& T, We were motivated to ( ) the laser guide star . ... ® ( ) OFIZ AN BB T AN, ANE Y 2
FZRTHADLE, develop E VWIEZNBR-TEFE Lz 22T BT REFRITA Y| the laser guide star 72 DA,
2 Aab L, alaser source THAH I EDHBHL £ L7z 2% V. alaser source that provides high power, narrow
bandwidth, and stable lasing at 589nm % F%E 3 UL, ¥ L E N5 the laser guide star * FHZEMIZHIL S5 2
ENTELEVIDTT, BT, MLEeELILEEZDLE, IHONS, TEDLET, BoZWiEIZ L TR H%E
LEEZET,

WIS, mORAOHITTTEA, E£—LTEBHI L TWwWAHZ L, Blb, alaser with 1178nm wavelength 12 H 45,
WRZEEREH L7720, EXLTEBHIELTWwBHZ &, RlIH, alaser source that provides high power, narrow
bandwidth, and stable lasing at 589nm # B L7zh o726 Th b, & [FHH] +5 &, F—LEELENHHE
MIZAHE M 2 £ 9, BURTIE, o0 LR EBEIRITHL TR %52 £ 3, BERIEIBNSLTL 94 @
WCHEI S TWA L) TlE, BRERIHLIEIEZ T A BWIE. BESs TEDLLRITNT L wE W) LTANLIRTE
DEFTH. TEHET. SOMHTFPEBLLTWIRRICT AL OGN LELE ),

8% = Several laser sources have been developed, sum-frequency mixing and SHG from Raman fiber laser iZ.
HREABMLEEA I YO EBROLFZHEDT 2T D FEA. FEXEVTAD E, EH)RLH <D
H 0 IZby means of # W ILX L &% 9 TTH, FE & LTI, sum-frequency mixing & SHG from Raman fiber
laser 7217 Cld W) Z & DT, sum-frequency mixing, SHG from Raman fiber laser, and the like. & L ¥ L 7=,

Wil 2 IEREIC AT 2 2 & 1d, HEFETIRIFFRICEECTT. A7 F2IZEEINLZ LT 2O TAHATDH ., [
WKIRETIUE D o EEREI NG 2D 3, IBFICRTWw L &, E—XH D why we are interested in . . . ® be Bl
 [HAER] 2 Lzoi, BHES Ta laser with 1178nm wavelength ICBLLASH ) . FIE L TWADTE 25, B
EHH FHA, £L T, EXDthe laser guide star (%1%, a laser source that provides ~ TL72) »M&IRE LT
WA BR D . CAHRE I & % o TV B DO THIUL, is EBHAEEEZFEH LTI VOTT, UL, B=CT, W5
7»Sa laser with 1178nm wavelength D Fi%§1225F 3 % e CTREIZ several laser sources ASFHZE SN Tz, EF Wz
WD THNIL, have been developed & [BLEZE T ] #9 O Tlid7 <. had been developed & [#B\F5ET | %)
NEXTY, 7 AV AHEFEOnative speakersid. —#AYIZ, @25 T ) @] [HAERET] & B —2B TRy
WHETTH, BBl OW. PhillipsEED X H IZL o520 L7zl ir Twa Ad, b AW RIFTEoNE L,
HAATDH, HE S 2L, ffiEICECSITT 5N 50T, —i%Dnative speakers & B4 EEH D72, & v &bk
TFEo T, FELTLZ S,

MU TIE. we developed another source & [#2: | JEE o TWET, &) BHEROHLOHTIL, HIZHHE
RHEET A, LW KL TEBEREI LIS L) TTH. ZNTIL. another source DFHEDBEICHED L DL 7>
TLEo7, EWVIHHIRELGZ2WHEELH L LIEREL2ITUER) €A, b L. ZOREHRISTL B
FEOWIEIZEG LT 50 THIUL, HoHiE, BmEENONE~E 210, B5EOREW S b itofhT
HHENTWSDOTHIUL, we have developed & [HIEET ] BEHW, BIELOENF ) 2 IRTHIENIDIE
eV ET,
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5. EEOHLER

274 K3 [(ERODEBREEEH L VWARDRE] (M3-1 vs.®M3-2-1,M3-2-2)

Previous setup in our Lab

Institute of Laser Science / UEC

Our approach

[nstitute of Luser Science / UEC

‘With an inline p olarizer, 1178nm linearly polarized laser had been
directly oscillated by PM-Yh-DCF 589%nm laser

st~/
Output PM.-Yb_DCF <

Tntine Direct lasing

Fher /"~ FBG1:R=77.9% polarizer FBG2:HR .
il at 1178nm with Yb fiber
Termperature PM-FCAPC K
PRy contraller by LD pumping
* Good point L * Advantage

» The cavity is very simpler than sum-frequency mixing ones

Simple & High efficiency
But inline polarizer is...
»Insertion loss is large * Our target

> High power capability < 10W 5W at 589nm from PPLN/MgO2
> Power limit of 1176nm laser —1.25W —>10W linearly polarized output at 1178nm

H3-1 ERBEORREER H3-2-1 HIUPRETIHLWARE T DFFEHHEAT 5,

Polarized fiber laser
Instifiuse of Laser Science /! UEC
We developed a linearly polarized fiber laser by use

of a high power durable inline polarizer.
Max power 10W

Outpit PM-Yb-DCF ASSP2007, MD1

Inline
Fiber - FBG1 polarzer FBG2:HR
cm'?bleﬂ 4

Inline polarizer
»Power durability < 10W (Infracavity power)
» Insertion loss: 1.6 dB

= Output power limit is too small.
AW < 10W

‘We need a new technique for high power fiber laser >10W

322 ERBOXREER
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BEEIZOWTC, AL, In this way, 589nm is obtained by SHG of 1178nm by quasi phase match. & FH L F L 72,
WiEEL L CRATS T, 294 FHROKRHEDED - THd CHFCTE LR T, FERHIRAE LV EBS®ED
HKETIE, COL)BEHAPLBONS L) TTHS, 589nm is obtained D & J 12, WEFHESNDL, Lw) Ik
EHAADS, 335 E L CIEIAEETY, ARHZ4 51E, a laser output of 587nm is obtained & %2 5 XEXTL & 9, SHGIZ
second harmonic generation T, W& %2 HIX—FE, 7IVICER LB BEERHZH I XX 2ZLEEBWE L2225, L—HF—
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274 K4 [# L <EET 3 Cross Splicing Method] (K4-1 vs. X 4-2)

The purpose qf this research 1178nm linearly polarized laser with all fiber optics

Institite of Laser Science /) UEC Instifute of Laser Science s UEC

To directly oscillate 1178nm linearly-polarized laser Cross Splicing Method by PM-FBG's
with all fiber cavity

00:-- 8 B Lineariy polarized iaser

* Strong, points
¥ Directly oscillate with Yb fiber

= The cavity is very simple Without inline polarizer
- Only PM-Yb-DCF and FBGs
= robust & low cost = Advantages
» Low loss to make linearly polarization »Higher output power
-Special Spliced Method (SSM) »Hi gher efficiency
»Simple setup
* Target

- Only PM-Yb-DCF and two FBGs
» 10W output power at 1178nm — robust & low cost

. Ob'smle % Low loss to obtain linear polarization

» ASE and parasitic lasing occur

K41 MREEMOHEALY. BEEMEFMIRZICC VD, K 4-2 AHEOBEDNT7 AT 7 TH5 Cross Splicing Method
ZRIEICHL T, RREOH L S 2@ L 7.

HILBEDEEH» S

HODOZATA FORNA,S I I TR [FHEIZAEOHREEEZ T, L0 L) L WHETHY HAZO2»] O%F
AMEPNLEREZATARFTT, MEFLESLZIRoTVETLE ) EZADPHL-1DATA FTIEH LW
FFEIZOWTRAWMIZIRNTE 59, [To directly oscillate 1178nm linearly-polarized laser with all fiber cavity] &
RKELABRTWET, ZOULDto directly oscillate 1178nm linearly-polarize laser (ZBFEDEETLIT->THB Y, &
Lo/ Z & TEH Y T A BFDwith all fiber cavity BNERIDFEEED F — L LR LG TTRFENTD, B
KR JTEIZOV TS 2 IR o TV ER A, £2T M4-20AF4 FOLHICTH I L TRENLRH LW
# [ Cross splicing method by PM-FBGs] # BRI ILUZ M E FIX I NG E O FHER AL LR EHRL T NATL &
9o F722® [Cross splicing method] &9 D&, AP L2 HETH VB EFIWOTCEIZ L HELTT
DT, AL TEGDPNRT LT AH72DIC, TEOL)ILEEMASZETRALLGIBBETE 2O TEZV L BN
3,

EERGTOREDL S
COFEGH S, ERHENSL 20, FEHMRIEHEMBEI LT~ L R D F Lz, #lziX, PPLN (Periodic Poled
Lithium Niobate) 1%, St KEE% L= F 7Y F 7 At WO PWE T, NI X o TERUMAHES (quasi-
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phase matching) §FSEHENL EVIFHHTT, TD LS LR HEICIL. 2OHBEOBHREBIOA TN
TWADT, B b WFEOHEIRTIINAE LM T 22 L3 TE T A, FOHE—DTHA LEMEZRLISHSED
M2eEDOHICIERZAE) TTOT, INBAEELEELOLREER LT L,

HIEIZE 72 5 OMAIHET & LT, “Cross splicing method by PM-FBGs” L W9 EH2E X AL LT L
720 COXIIZHGH OB L /2MAIN 2 T2, B4 CCross splicing method & fv%4 3 5 &, ZOWIEFEED
MEMNEDFEDOBICOHL M2 D £3, TRAMIBGBFLATEMT2DIEEL W ERVE T, HILZEDOHEDOY;
A FFICOHHE T2 I EOMBIMETH 572D T, )BT HI L THREOUBNFME L LB LE L. b
#12. PM-FBG & 13 Polarization-maintain Fiber Bragg Grating 7% 9 T79 . Bragg(d&ishiZ & 2 X#REIPF o5 <
J=NVE R ZE LI BN RS T, BUROEE 2 . ZOXRT R B W22 T 3 SISk SO AR E = [l
WHRZ BNFEDPRDLZ) T,

Z2Z4KE5 [RZ4 FDEA MLERXRT A FADKEROEEDF] (M5-1-1.F5-1-2 vs. {5-2-1,X5-2-2)

The property of Yb fiber

Tusiitute of Laser Science / UEC

Problem : ASE and parasitic lasin
Justitite of Laser Scie;

er Science / UEC

— H.M. Pask, et al, Quantum Electronics, 1,2, (1995)
= 2 (o ] o2 O crmission
= There is almost no report that directly lasing = — Gain coefficient at 1178 nm is small.
s O apsarption at 1100nm ~ 1200nm with Yb fiber S shearetien But, 50% efficiency is possible from
G I ER 1178nm gain-to-loss ratio.
< = - Sl
2 178n 6
o Boo~gon o Tpo  tom  caleulated

0 \avelength [nm)

|00
800 g\ggvelenggho[?w%] 11001200 o The small signal gain around 1030nm
800, — F /~, ASE

— E @ N L=7m is much higher than at 1178nm
[is} £ ~. ASE L=7m 3 The small signal gain around 1030nm SEODE \10W
= 00k FAREEE § issolarger than at 1178nm c E / \ . - =
= /R gwu 320dB W purmp Suppressing ASE and parasitic lasing
=) N R R . = E g S = 2
T 400 ow Suppressing ASE is the key issue R > isthekeyissue
5 iy 3 @ \ \ :
@ 30dB@1W pump H — s T
= N — £ —
W . = 1000 110 1200

1000 1200 WavE\Enan [nm]

on
Wavelength [nm]

5-1-1 FEBI~T MVESRARRSELIETEIL—H - 5-2-1 KZHFFSENH->TH, ASEZIHIL T, 1178nm
ERo ERRSEBIDLEVIBEER TN S/,

Suppressing parasitic oscillation

Tustitise of Laser Science / UEC

Suppressing parasitic lasing and ASE

Institute of Laser Science / UEC

G (gain)

Gain @1030nm  >> Gain @1178nm

[

S
Pump R1 R Cutput ful selecti TR, i tial
» » careful selection of R, is essential

Py, dependent on R, @1178nm

R,>99% R,
pumping = M= == output

Threshold pumnped power of 1178nm laser

52 ST T Assuming a fiber end reflection = -50dB 3 F @10300m In deal case (R,-Ry= 504B)
E i r}%ﬂ i > Threshold parasitic oscillation 5250
g200 =200mW E R, >25% to obtain
£ 5200 .
2150 G?RyR,=1, R, >25% 5 lasing @ 1178nm
£ Ry=HR{R=99%) e 2150 2RyR=1, G
2100 51 ol R=HR(R=99%)
o . -
2 0 By past experiments E Further increase of R, leads to
& : t _ _
2 i illati = ) @ 50 H gain depletion for ASE
c H 178nm oscillation R,=81.8% 2 H N
. 11/Znm lasing - q
=0 = ? = LL2Snm nsin by 1178 nm lasing
0 20 40 60 80 100 0 20 4 50 B0 1002
R reflectivity [%] R, reflectivity@1178nm [%]

5-1-2 FERKROUEIN BRI EERT 3, 522 FERIREASEOME D=0 (Z1E1178nmD L —

Y—RIRIC L BFIFHD DRI EFRT B,

FILBEDIEED S

BEEHEELEEEELRILIE. IBDATFA FTEDAT A RTHRRZWZ EO#EHREHRT LI LT,
B VEZDATA FTWoz2WilZEDLAL L TWIOPHEETFIZER-TLITVTE T, HRHTE L DERE(E
ZAHAEERIZBNTC, [HEFOKRN] IEYTT, TTDOT, o0& b RTLEATA FTHmELT
CLETTOET, fmrKATA FIZRE LTl #iHZME 20N TH 2ORFMOLT 2O I L TEDRT
A N TEDLALTLIENBMRTELOT, BMEFORNIFITLIETTT, T2, HEmzHEICTA720127 14 b
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VEFIZREDTIL L) AT7A FEDo72L EHETOHMIEBLEAEDYES A MVIZMTSNET, €L
T EDIARMNVDPLIDATA FTEPNTVLIARZHERL T T Lo T, ¥4 MIVEKGRDIE L 4 UM
WTWAUTAT A FEFRLZITAL—XIZHFETELTL &L o HIF A PV ERRDSIEL (R TW R nEE
i3, MEFORCPHESHREMRLCLEVY, ZNUTORTA FEHFTE R R>TLE)WHREEND ) F
To TD72DIT, BMHYIZFTA P ITEDTIERLZFDATA FTHRRDERICHAEI YA MV EDIFTE T EDEE
DT,

TRIDZEIZODWTREPERB LB EDHITE T, COATA FTIaFRA OMFEOREZ BN E ) & LE Lz,
Fw & LT, [Suppressing ASE and parasitic lasing] RNEEZE W) 2L 2 BRLOTTA, ORI TLH5 A
PLIEEITLEY)D?RE-1-1DAF A FDF A F it [the property of Yb fiber] THYH., FAHTYbT7 71
W=l EARYAETYH ASE R Parasitic lasing # ¥l 34 Z EDEETHBEICL 2L TEARLR2VWEIIIZHZTL
FVwET, LAL, ZOZEEHESsTWET, HADHETIEEEYD 7 7 A N2 HWEFiEL TR Lo Tw»
T, BEZEETCL YRS L7-0, #@EOMHEHAHELY) b ASE R parasitic lasing 2SHE & 722 0 . FFHlIEE
= [Suppressing ASE and parasitic lasing] # L& 0% ) T A, 72052 %F, 1HOAT A FIZLTETHH
TZ) L% DTI )5 [Problem: ASE and parasitic lasing] & KAMICHETH L2 &% ¥ 4 MUVTHE L. 5l
IZ ASE %° parasitic lasing2SHE & > TWnb 2 L2 M X FITHEM S, %23 L5 1T T [Suppressing ASE
and parasitic lasing] 5T & TAL— AR TE L L HVWE T,

EBEEMRTFOREL S

HMEEAPEICEASICE, EOATA FOFIZH HEHRDPFEREN TV L Z ENTEE, L REROZETHED
BLHZTEF L SHOEBEHRRELRBL-2 LT, LNZZOEREZECEHBL- LD T, B0
H2ORTL, BENIER L L TS OIRRLS, KEBICZDOMBREOIRIREREN D L) ITEH I NS 13HENT,
WIZEDHTENFL LT B2 00N F L7ze ZORRE. TTITRT, AUGEDL LD & LTV BHI%ES. H
LHYb 7 7 AN—L —F—DFIRET i&<11mmn®‘wat£éo>i ASE L W) b o HEZ L CHEE DKM Tk
BIRTE V720, ASE ZWHIT 2 EBIOHMAZHET A2 12X D, BIREWREICLE ) & LTWwb 072 L HifF
TEF L7z BRI REFELX I XD S 8, LD L RYTY,

2714 K6 [RREER] (H6-1 vs.M6-2)

1178nm linearly-polarized fiber oscillater

1178nm linearly-polarized fi bel osc'tllatoi

Instifute of Luser Science s UEC

X - Sphced point Angle polish #10° PM-Yb-DCF

L=7;
Angle polish =10° PM-Yh-DCF m FC e
L=7m FC (ABC FBG2 /
Fi)zr R >99% R,=81.8%% Quiput@1178nm
Wl)bd
Fim- R,>99% R2 31 s% / Output @1178nm 1 inearlppolariedt
'llilnl PM.Yb-DCF
S e p— 876W@s76 4nm
679 (@76 40m Temperature controller
D200 1 m WA= 22

©200 g m NA=022 ThyO; 16000ppm
| clad: B=130 g m,NA=0 12 (sircular)
Speciai spiiced technique by PM-FBGs
o0 e = Linearly polarized iaser

core:d=5 m MFD=5.8 um
Cross Spiicing Method kcm Method | birefingence=2, 75104

Temperature control & Bragg wavelength shift

X6-1 SEOBEFIM % Special splicing technique & R, 6-2 E{FBIC Cross Splicing Method ERIB L., 771 /N —
ZhTRFEDIF DL EHEL, MEHBNT, 771NN —%290FEEHIETHAESE
52 EEBARL

EEEIRFOERD S
EBREROFHIZIA T A FORIZHES TITH) DT, FICHBEIZSH D TEA I, HIUIT, &) XH I,
S L ==K > —TIRLURL P EHIT 5D T, BHREETHITY,
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274 K7 [REOFHALIFEES] (K7-1 vs.®7-2)

Special spliced technique
[nstiufe of Laser Scie:

ience / UEC

Vertical § §

» ey

aser Science / UEC
> ;
" N
S o g
b il wavelength Horizontal é wavelength
v ' i
z
\/ Vertical g ' Vertical

Ay =2m A ‘[ 1,; Bragg wavelength 2y =2n,,A { A, Bragg wavelengih

nugr; effective index Horizontal r}{ﬂ', effted“’e ‘"djx ' Horizortal
A ; nominal period ! grating perio

Herizontal

transmission

Pofy st = Poff—tow

—wavelength FBGL .k

Pogy pust < Pogr—slom

FBG1 OEO

> wavelength

fransmission
transmission

. dshsiiecablplobiligisdin Lisisig difvbutppibleiinstbens
FBGZ % wavelength FBG2 8 wavelength
PM-Yb-DCF PM-Yb-DCF
7-1 [REDEHRA % Special spliced technique & L 7245, “4% 7-2 Cross Splicing Method & T DR HERE L., 7=
BOFM” TIFHFEL TV, A= a 2FBLTEMNICT7ANN—%0&ESI &
TRBES BT EHAL

FILBEDEEHL 5

MELHL TS L), EFRTOHEERIIEHFM L2 ) FHAOTRZONLINEDHIREINTLIVET,
bl HHEESLTEZMY L OFEREED AL I L LTLEVE T, ZHEERERIFD) THA, £LD
HRAHHL T ED L. TRTONEDNRLY LFERCHP SN TV E, ZOWEDOFICHFET 2 EMES 7 E— LR
AV IPBRTBLEDTTHEL DFEROFIHINAZ R > TLEVE T, FHELRLLLTTHZOWHED
TE=IVRA Y e+l Z2 00 CGRAT A S EOAEDPEETH ), HEICHE FICHS ORI DWW THF L T
b5 2FT. TIDOT, ZIHHGTOMEDTE—IVRA V FEERH)EZAHIZIFEZEARRZNT T LoD
FifzzEFLl o

CZTHRATHATA FidFka OO T E— VAL » MIB72 555 TT. EBEOEETIEIZOR=IVIZEZLD
B E 200, MO Tw A2 AEEPHMRCEL L) ICHBALE L. NEDPDPLEB LI WD TLH-720T, 7
A= arELELMATVwET, T2 A= a V&LV T ELWVIZIPRVWE ICEDNTE T8, HiZZzh)s
BWEELPEY)FRA, BPICERARLELIIT A= a3 E) L, KRETREETLLEEFHPLET A —
avh)EL Yy uETRELNPY)OLVWREEICLESTLEIZ LDV T, Lol 72 A=Y arzli
ZIEI)DPHETFICE > TORYRT L RINETH L2 HIE, EVZFORPNIEL o THME)NE L FEIFEVE
Fo BIZITHENICNEZIEFCELINELR O, MEL2E2ME) FLL T2 A=Y a v 2 llARADIE, OETE4
EHATAID BERFHTHEFICHML TL5 25133 TT, EBAEIZZOATA FTHEI7 = A -2 3 v &ff
WL E L7z HIEMICIRZONEDOT, MR FETHML LS TEDLRLYRT VAT A Filho/z b BnEd,
72720, T=A—2 a3 YOBEICELE LR OANENLREFETHAL 2% o o720 7T, D FHOME
ZLFE L7

TE=VRA VP TOHLOT, TOFHGXBERICHFEL T ObLWVEHKREZEESTH L 22w E R, Bl
LDEIMOATA FIDD [Wol Didox ] )T E2mERLET L

EBEERTOEEDL S

FEROBFEE S ICREE DT, EEREINICERMZENT 2 &) LLBEOERIEZ, KPR Z & TT, AUNY)
O EIT MEFICH LT, ESPEET, EIPBF Y VFAEBRATLIONCEYE T T, K& R EEARE
EVIE LW R R TOBIETH 7200 2%, ZNRNE- 2 Y EHEHBRIN-0FLBVET,

R LRDOT LY T =2 a y TERVEDLLVWHEINC [T A=Y ay ] 330 4. HUDEOFHPI LR &
NTWLHET, 72 A= a Ol RE206NnE L. 20 &) 2, BEAOFELSHEL A ETIZ
fFNZ T2 T, MIAEETIE, BRAICT A= 3 VIZHEARI TG W EIBEL ST /-#F5TF, Lo L.
O L) ICKPEEFREBLTCRES L, BROFHZEOONDL 2T TR, SECIKENEET 28 M2 T
AL CE L0 T, IEFICHENTH L LKL F Lz 72, AEOMEFHIT Cross Splicing Technique 25, JER
FEED & 5 PANDA 7 7 A N— % Q0 iz S ¥ CRlE SEAEMTH LI L b, 7o A—Ta v 2B L2301
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LoT, MIHEDORICL B ICHHTE T L7,

COETICHKS E, OHEBRIIATA FEREFELPHEH ST THEOONT T, WEH) T LMWAEDRWVE, Cross
Splicing Technique = NZEF S &2 Z LIZREETT, EO L) R TREZEDS Lo, ZOEG % EENIZTHNT
HZEIZLET,

Z2FAR7 TZA-a E1ERE (M8-1)
HILBEDRED S
Cross Splicing Method D7 A 77 2T 5 25 4 KT,
WAIZ, AT A FEHIZBWT, HEIIEEZHOPANDA
77 AN—ICFCGB%E X AALEA, HEH., ¥4abbko
% % (polarization) @ J7 ] Avertical > horizontal 7 12 & -
Ty 77 AN—NEEET L5 HOREPE LD, ML

Cross Splicing Method

Vertical s &
& F

X &
& ®
wavelength
' Vertical

Horizontal

transmission

B CILATE % AL S 4572 FBG b o T b T IAC & - Ay =205 {i;iff‘fi“iﬁv?ﬁiig'h |
T e R BB D 5 DT, ST ORI C il g st <P -sip . s einE PO

% Bragg i EASio T < 5 2 LRt e LT, 3E LTwE T,

2F D, ZOE, PANDA 7 7 4 N—I1Z#E X AAZFBGH B8-1 7=x—3 3 81 B

HIBAI T 20 RIF. AF54 FERICHL L H 1220

OWENHREIZ R T, 72720, I, BhICLAEITEDE, 2FVRORBEOENLSAELTVLIOTT R
5., REFOBTERILA LI T, H4OWRTHET 2 HOMET L. BOBD vertical, horizontal 55D & T,
WO L F 8 Ao

EBERRTOHREDL S

B, AEZ o0& %, PANDA fibers have two Bragg wavelengths like this because PANDA fibers
have birefrigence. & R L. FEIZIZBHF TEX FHATL o PANDA 7 7 £ /8— &%, PANDA (Polarization-
maintaining AND Absorption-reducing) OBET, HARD X —H —A2MBEIZHE L - EHREIME2 o X ) ICHNIC R
%072 AMBOIME ZHDIAATIET 7 AN—DHRET, brH &, 770y E@EEAHAE LTlbNTns &)
2. ENZTTEHNO 7 7 AN—%EKRL, ZOBMHOEMSINABSHAGELZLHASINE L, 2L T, M2 A%
L BN IOBEIHBTNEDTI DL, MIREOKRLEZ 235, EROLLE Lz, BEOMED L LTIEEE
BEHLETTI, TE-WVHRPEEFLOTTALENWI LT,

HILATR L7z 355 Cld, GRnsiilshcngEd, 2L T, Z0H12iE, PANDA, Bragg®Z DS EHMT, 7
RYDOERE, TNIBERLTEOLFHAEI T2 OEZAARFHENGEINCET, TELXTLOMERICS
OFFEAM A HHE SO THIUL, BHEIIWZEFEA, FERIE L. <% ) 35, A PANDA Fiber
with FBG fabricated has two Bragg wavelengths in vertical and horizontal polarization because of its birefringency
induced by asymmetrical internal stress. & TO T XX TL & 9o AILDHEFETIE. FBG b birefringence 25543 %
HHLFERINTVEEA, Lol RILDSHIE T 2 EESH#IZ. 2O0TOFMEIET > T BVORFTHCR%
BELMHLEI B HZOT, 774N L —HF—OWEZICPANDA 7 7 A N— % HHT 2 LEIE R WL H T
U726 Braggli R & E- 727217 T, TNIIFBGEE X AAZKER, HIEITRIE L L CBraggliEN 2 OHFETE 5
o/, LHMTEDLLE NI DTT, %2 AITE, LBMIIZETHVE > TV L HIEERILOFEFETIE, ALl
DPFECTTGIZEBFELIZRETT . TNTH, I NEECHS R ERE BRI BREZTHIEE. K
ELTRWDHDITTIED ) A LI/ W. Phillips GO THHEIZ, #E2 L - —EIHNIOWTOBEE - 72
ERWETA, EFEELTHEBES L, HLWHEHZ RIS, o) L3 (RS o Tz tRELTVE T,
2L ZTATTRAERDPEN TV E DS Lo T, ZLTEZODICHRNFIEFEL T{NL LT, L) BEWER
IR Y SN LA EN R VTS0,

PERIZOWTHIFET A 3L, LXEEN 22, WEIREDL 225H % &\ Z & T, two wavelengths, two
polarizations Z ffio CHHAL & ) EWH L TWE T, WEOFTHL ZHMTOENLZOT, 2R LEEHT L DT
TV TEAY, polarization I DWW T, £ 4 vertical and horizontal £ %> & VIBfE L7228, X O IHMET, 3iH
LT weEwnwzEd,
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254 K7 FTZA-—3 FB2KBE (M8-2)
AUFEDESEH 5

ZOET, L—F— R OWTORMIZAY £+ HEO  rsol .k
X912, FBG1 L FBG2 2E Uln] & |2l S 284, Ko

£ 9 (e I —F LTV 0T, vertical & horizontal 292 @l
DTS FIC L —F— 5RO & E R L. FRFC. 20
£ (FFIC 2MRE80) oL —F—5ErEZ ) 4., Zhiz K82 7-X—3 3 2Bk
R D IR 2 S SHIOTIZEH A & S 0

CATEALT, EH5B0L —F— RIS TEAVEERES L) 12E 2 £

wavelength

transmission

Lasing two polarizations
wavelength

XS54 K7 T=ZA—S3 FE3BE (M8-3)

FIT, 77 AN—F M S CRET LI &2

$9. 2395, HHOLS CFBG2ONMIEEATEE  mo 68 § et
BAEET 2 L) 2 b 2 Ehb, FIRLZ LD 2, Tok 2 No lasing
veritical % D P12 1E. F D horizontal GG 5AS & T, % pM»F\?%CFg . ettt

FBlE—%3 225 AP —FKLAEn/0lc, EBE53RTE

NI EIIRDET, 2F D, L= —HIREE (laser cavity) M8-3 7=-A—3i 3 EI3BRK
DAL N T . laser cavity (X D SETERAE v &

L= —HEIEH IR D EDTY,

254 R7 TZA-— 3 BE4BE (N8-4)
SHLRETATTREMLET,
HLCHKORT A FTHIT 50T, 2L LTE  mo @8

ITENPEEVTVEF AN, FBG2 ®Bragg i £ % tuning

SF LT, FBGl DKW E L, FBG2 DKW ES ,,MFES,ZDCF@

AU 59120 FF. BMAMIZIRFBG2IE—8 — %D

FC, InEREE LET, FBG2OImER LiTh &7 7 43— M8-4 FT=Xx—3i 3554k

EOEPIMO L0, BIEOZE(LEE ZRA TS FBG

2ORMAEZALS LI LI, HBERYVELRERIGAET 2L TEET,

ZOE, REFORIEESIER CAAICTNLEDT, ROL 2, ROWEEIHioze X3, FOWHREIIREL
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