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7 (#Z7&) TNovel concept for large distance ultrashort pulse
fiber delibery without pre—chirping] (FVFr—TLEWVBE/INLR
DEBEEEIFZFANTINY—D=HOH LWNa>ET )

14 (FE2BETHMNH 1417~ 147) T3. LASER PULSE FIBER DELIVERY

An mode-locked Ti:Sapphire laser with a repetition rate of 264 MHz,
a spectral bandwidth of 6 nm FWHM and an average output power of 210
mW is used as a the pulsed light source. The laser light is centered
at 770 nm which is essentially given by the properties of the
available HOM fiber that shows optimal anomalous second and third
order dispersion at 770 nm.

The solid-silica fiber module consists of a single-mode fiber (SMF)
and the anomalous dispersion HOM fiber with a long-period-grating
(LPG) mode converter in between. Figure 1 shows a diagram of the
fiber module. The effective area of the HOM fiber is calculated from

pre-form data to be 14.9 11m2 at 770 nm. |
(3. L—=HIINIWRT7AINT 1)\ —
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REBENHETRTAFARLZHOMI 74 /\DEFEIZL > TEARERIZRES
770nmkébﬁbhé

@%/Ub774A%/1—»ﬁ ERYEREF (LPG) E— KE#EE
ZHICEABR VI ILE—FI74/N (SMF) RUEREREBRHOMI 74
NS S, B1lE. 27A4ANES2a—ILDEATHS5SLETT, HOM
27 A \QEMBEBIET) I4A—LT—E3N"5770nmIZHWNT

14. 9um2ThHaEfEENS, )

M (E£3B%FE2~14471) TlIn Figure 1 the dispersion curves of the
LPQ1 and LPQ2 modes and the single-mode fiber ClearLite

780-11 (OFS product) are shown. The dispersion of the LPQ1 and LP(Q?2

modes are calculated from the index profile of the relevant pre-form
portion using a scalar mode solver. The HOM LPQ2 dispersion at 770

nm is found to be D=+112.7 ps/(nm - km) with a dispersion slope of
S=-2.542 ps(nm 2 - km). This corresponds to a second and third order

dispersion (TOD) of B9 =-0.0355 ps 2 /m and B 3 =-0,0002229 ps S
/ m, respectively. The fundamental LPQ{1 mode has a high normal

dispersion D=—456.9 ps 2 /(nm = km) (B 2=+0.144 ps 2/m) due to the

combination of high material dispersion and high normal waveguide
dispersion. For comparison, the dispersion of the SMF at 770 nm is

measured to be D=-135.71 ps 2 /(nm - km) (B 2 =+0.0427 ps 2 / m).
The SMF dispersion slope and TOD are S=+0.591 ps/ (nm 2 - km) and S

3 =+0.0000236 ps 3 /m, respectively. The SMF is a match-clad fiber

type with a dispersion dominated by the material dispersion of
silica. The second order dispersion of the LPQ? and the SMF are

approximately of the same magnitude with opposite sign. Furthermore,
it is seen that the dispersion slopes are of opposite sign such that
when combining fiber sections of LPQ2 and SMF the higher order

dispersion is partly compensated . |
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LEADEIFTERITIOTI7AILMILEHEINDS, 770 nmIcHIFHHOMD

LP Q2oL HEEERNS=—2. 542ps (nm2 - km) T
D=4+112. 7ps.” (nm-km) THdEhMNd, Chidk. FnFh

Bo=—0. 0355ps 2/ mEU

B3=—0. 0002229ps 3 / mOE-REUVE=RE
(TOD) IZ®ET 5. EELP QO 1F— FIX. BLVMHEIBERVTEE
R ENHOESEICEETAD=—456. 9ps 2.,/ (nm- km)

(B2=40. 144ps2,/m) DBEVNEENEHEEZ D, LBOE®
2. 770 nmIZHBHTASMFDRERIE

D=—135. 71p82/ (nm km)
(B2=40. 0427 ps2/m) £ELTHEENS, SMFDHEE

ERUTODIX. 2hENnS=4+0. 591ps./ (nm2 - km) BU
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T (481~3%1) [lIn our setup light from the fs-laser is
coupled into the single-mode end of the fiber module (Figure 1).
After travelling through 9 m single-mode fiber it is coupled into
the HOM fiber by the mode converter and exits the fiber module in a
LP02 mode. |
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Figure 1. Solid-silica fiber module for femtosecond pulse delivery.
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Figure 2. Dispersion curves as calculated from the refractive index profile of the fiber pre-form of LPy; HOM and
LPy; fundamental mode. Also shown 1s the calculated dispersion of the single mode fiber ClearLite 780-11. Dotted
curves are corresponding dispersion curves measured with a white light interferometer.
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