[2R2 Exflsks U H—FURI Y

Science Tokyo Research Repository

Od/dodn
Article / Book Information

oo@ao) goboobobobboogoaoon

oo@a) oood
Author(English) Yusuke Nagai
oo@a) OO0:00@0),
oOooooo:0oo0ooa,
O000:00106590,
O0000:20170 90 200,
ooooo:0o0o0a,
OoO00:000ooo,00o00,0000,0000,0000

Citation(English) Degree:Doctor (Engineering),

Conferring organization: Tokyo Institute of Technology,
Report number:[J [0 1065901,

Conferred date:2017/9/20,

Degree Type:Course doctor,

Examiner:,,,,
oooo@oD) oooo
Category(English) Doctoral Thesis
oo@o) oooo
Type(English) Summary

Powered by T2R2 (Science Tokyo Research Repository)


http://t2r2.star.titech.ac.jp/

(5 L3Fe)

Doctoral Program

i L

THESIS SUMMARY

B - HRE . (HY) 1t s
Department of %@ﬂ;% VAT AEUL 51& Academic Degree Requested Doctor of ( €L )
SRR EEEE (1) - : -
Student’ s Name RIFlth Academic Advisor(main) BRINNEARRE - Hif

AR () -

Academic Advisor(sub)

R (F13 2000 FRE)

Thesis Summary (approx.2000 Japanese Characters )

FRIAMECH AN & R E U CTRERMEEZ AT 2 L—P—Id, kkx RBIRFIEDRE S,
WBECINT., SR EL OB TIEAENTWD, ZOFO—DIZ, HHL—F—»RdH 5, &
B —P—DO—FETH I L ——1F, L=V —EBFEIMNM LR EFEEE S L THWT
WD, AT @SR, L= —EBREN I, AP REER S ==~ MU v 7 XL L
TENT-FHSE2 AT D, AEMECH DM E AV L—P—ik, B8R 2 AL —P— L
g LT, R AAESCHIRSR O HHER SV, 29 LEMEEENLL, BEL—F—%T 1 A
TUA SR e E~NSHT S 2 L0 WIfFS A, A, BHEEESHIN L T b,

AFFETIE, L—P—< U v 7 2L L TCORBOENTFEDOF LRI FiEERET 5 2
LT, HILW A DD L — =238 LT,

1o, a7 HEMRE D AN XY T U —F— RWCM)L—HF—Th 5, =27 LM
WGM L —H#—[%, ¢%®F%é%&§TW BN TR Y, w-TAS YL &E~0)s A HIFE
SINTWD, a7, SEITRRERMLEE SRS, ZET, 7 U (ErEE ~ 1.69)
@E®%@ﬁ$%ﬁ%ﬂ7ﬁﬂ&Lfﬁwtﬁi%ﬂﬁéoLﬁb\#/)/@k®m EER S
ik, BENE BT W B AEFEIIZRE TR, AT, TOREMEE L TR~
v 7 WEa(5CB) 2 2% L7, 5CB . @mEE152 ~ 1.72)2H T 5 kic, L —F—B#EDCM 73
NbAETH S, DCM ZIRML7Z5CB 2 H 7 Ay T VIZE AL, L —H—FIEERZ L
LA, a7 HER WGM L —HY — IR 2B T X 7,

2 OO, RFIMESEEIRT 2 —7 ZH W2 U > 7R WGM L —%—Th 5, kDY
V7RI, ARBINBIEZFRE L7z BT, - ERT 2720, BARLHRIRKEDY 73k
REBZHEMHET 2 2 ERREEE T2, AR TIE, BEEZGERVEBIIET 7 U )T 2 —712,
BINHEOEINZ DCM 2512 S5 2 L TY U 7 HERAERI L, U > 7 3LRA WGM L —
P—IRIRIZRE LTz, F£7- DCM 2 ERT 5B, 5CB L8 TCERLTCT 7 UABTF =2 — 7 DOJH
FREHET LT, L= —RIELXWVEEZLEZDZ LICHRII L, BIEFa—T7D7 1L
XUTNRMEEA L, D OoTF a—TIREEZRT Z E N TEHRETL—F—RIRTE 2508,
AHFEDORETH D, Fa—TICHERER LN L—P—RIESEDHZ L TRV ZITEH
T 578, p-TAS FEIR~DIGH TE %,

3 OB, T~V a rEAWET U AL —F—Tho, NHAIZRETRSAG % FFOF]
BRI A2 AT 2 &, O LEBEL L, g, v —V—%IRKT 2, Zhx v
B 5 L—P— LIRS, ARBFSE T \m¢’@fﬁ%&Bﬁ%ﬁ“ﬁTéﬁ%vayaV%ﬁ“
7o RERKIFIXRIBITROTD, KFICOBESED 2 & THROBELAE U S, W%, FISEEIX




BELRDIMANC BLE 412 A3, AWFSE CIEHGELARNEICEE Lz, T A /W=~ /v =
VEHALTUBELEZEZA, TJVFAAL—VP—RIEZWRTHIENTEZ, AT~V s
VOREEEZDH LT, L —RIRREREDY | BELERORENIEFICEWGE . FISE
B EHELARNEICELE L2 FRREEECTVWE WD Z e Bbhote, mwiya i fAnidt
BT BN —F— X2 E THREN R, AFFROMEIL, WIRD L 5 I ikEME A2 £tk
KT ZAFEBDOZDDFR L 2o T,

4501, AFEBIMKETE T + = Z#Edh 7 7 A 73(PCF) & I o g Z o & L — - —
Thbd, PCF LIE, YU BT 74027 QEEIZ, BEARE um O EHEIZIE A T2 i
ERTLb0H5H, AFRETIXIZORE, tARIFRMNSCB Z# RET 584w & L THEM L7z, ARl
DR & % F53E L 7= PCF Ol 7> & b b & B 975 & JRAR O i@ WESTERIC K 2 3ROV ELAAE U
T Z N — PRI LT, WRdmm 1L, BANEAT 50T, REGMOETH(1.72)
AL M OJREITER(1.52) L D bR E WV, PCF KM MIZHREYT 2 6(TM) Tl L. TM FH o fk
SHEERET 256 (TMTM), BIEA R IR 7eo7z, —J7, TETE AL, L—F—RIE L7
molo, ZORERIE, 5CB 1L PCF ORI MICEM L TH Y . L0 RWVIEEELS A LT v
SO, LEWVEMES o/ 2 2 RB LTS, ZORSRIT, R ORICBEMEIG L b
—H L7, FEEHHCREOFEREZTHE, L—F—RIE L2 »o>7=, T, DCM DL
FERIRE EREBI L TWD Z &, FEHMIZ/R 5722 & T 5CB DOEHTEI AV (1.59), JEHELAS
HECI K poteZ ik b tEZLND,

AR TIE, ARBMR~TF v 7l E vz, 4 FEOF LWL —F—Z2EE2 L, Wit
V— P —=FIRICI LT, s OME(EBITR, MBS ReR O)2FHT 52 & T, iz
WL —PF—ZHBLTHZ LN TE, RFEOMEIL. u-TAS 72 EOWHRKE T /A AT
DHPERICR B 72 7 L3 o 7RO FERIZ T T2 EEE R AL L 72 D,

i« FRSCEBIL, FI3C 2000 = & 930 300 354 1 ET ORI T 52 b L<ITEL 800 5% 1 FRH L T E&E W,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).

HEE mSCEBE, RLRIP—FUR TN (T2R2) ICTAUF— Ry MARSNET O T, AR FRERFFH DN TERL TTESV,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).




(5 L3Fe)

Doctoral Program

m X EE

THESIS SUMMARY

ek T 2 Al AT @) - .
Department of WEE -V AT AR HIR Acadernic. Degee o o ( % )

PR fEEE (F) : -
Student’ s Name RIFlth Academic Advisor(main) BRJITEARRR iz

fEHA &) -

Academic Advisor(sub)

S (FEIC 300 GEFEEE)
Thesis Summary (approx.300 English Words )

Liquid crystal (LC) laser belongs to one types of dye lasers. The laser dye-doped LC is used as a gain
medium in LC lasers. LC is an organic substance which has plenty of outstanding features such as high
refractive index (RI, ~ 1.7), phase transition and so on. In this research, we investigate four new LC lasers.
1. Core resonance whispering gallery mode (WGM) lasers using dye-doped nematic LC (NLC)

We measured the WGM laser using dye-doped NLC filled in a glass capillary. This laser runs on the basis
of the properties that NLC has an extraordinary RI much higher than that of a glass. The conditions of the
WGM lasing are investigated on the basis of gain and loss of the core medium.

2. WGM laser using polymer tubing including dye-doped NLC

We succeeded in fabricating WGM laser using the free-standing dye-doped polymer tubing. Total
reflections are repeated at the tubing and air interface to form a WGM resonator. We succeeded to have
lower threshold and change the lasing wavelength by adding NLC to the tubing.

3. Coherent random laser emission from dye-doped NLC emulsions

We investigated a coherent random laser fluid of NLC emulsion, which has a low viscosity like a usual
liquid. The NLC emulsion is a useful system to reveal the mechanism of the random laser action because it
is a fluid and can successively change the scatterer density.

4. Coherent random lasing in photonic crystal fiber (PCF) filled with dye-doped NLC

We succeeded in fabricating the coherent random lasing in the PCF using the dye-doped NLC. This strong
scattering occurs between the columnar structures made of the high RI NLC. Furthermore, we
demonstrated the ON-OFF switching on the random laser oscillation by utilizing phase transition of the
NLC.

In conclusion, we demonstrated LC laser oscillation using dye-doped NLC as a scattering medium or gain

medium. Our results are important for the realization of new fluidic and flexible light sources.
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