APPENDIXES

Nonlinear Photonic Crystal Fiber — SC-5.0-1040

Advaniages

- Small mode field area

- Zero dispersion wavelength optimized for 1060 nm
wavelength pumping

- Bending insensitive

- Single mode

This single-mode nonlinear photonic crystal fiber
combines a high nonlinear coefficient with zero dis-
persion around 1040 nm to allow efficient nonlinear
interactions using 1060 nm range lasers.

The fiber is designed to convert passively Q-switched e
Nd3+-microchip lasers into a compact, low-cost, ul- Applications
tra-bright supercontinuum source.

- Continuum generation for metrology, spectroscopy

Due to the optimized dispersion profile, a length of and optical coherence tomography, OCT

only 20 m of these fibers is sufficient to achieve vz
near-unity conversion efficiency in combination with - Four-wave mixing

a laser that delivers pulses of ~1 ns, 5-10 kHz repeti- - Raman amplification

tion rate and a few tens of milliwatts of average - Optical parametric amplification, OPA

power at 1064 nm wavelength.
Typical Spectral Attenuation

The fiber is available spliced to standard single
mode fiber or endlessly single mode fiber, and is

also available with hermetically sealed ends and =
FC/PC connectors. T
= 40
An application note for using this fiber for supercon- 3
tinuum is available from our website: €
www.crystal-fibre.com/support/application_notes.shtm s 30
3
g
. . E 20
Optical Properties E
)
Zero dispersion wavelength: 1040 10 NmM e &
Cut-off wavelength: <1000 NM
Nonlmeqcoefﬁment @ 1060 nm: 11 (W-km)"* s o o b0 od ik
Attenuation @ 1040nm: <2 dB/km Wavelength [nm)]
Attenuation @ 1550 nm : ¢1.5 dB/km
Attenuation @ 600 nm: ¢15 dB/km
Mode Field Diameter: 4.0+ 0.2 pm
NA @ 1060 nm: 0.20 £ 0.05
100 T T T T o
Physical Properties 5o - 7
E !
Material: Pure silica £
Cladding diameter: 125+ 3 pm T s} ]
e . =
Coatl_ng dlame_ter. 244 10 pm g 20W: 1040 nm
Coating material: Acrylate i ]
Core diameter: 4.8x0.2ym 8 aso | |
200 -
600 Boo 1000 ﬂlDO 1400 1600 1Boo
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Table 1-1 lists the AQ4321 system specifications.

Table 1-1: AQ4321 specifications (1 of 4)

Model AQ43ZIA Note
Wavelength changeable width 1480 10 1580um
Wavelengh resclution 0.001am
S £0.015om.=0.01nm{typ] Note 1,Note 2, Note 3
PR —— Zx00im Note 2.Note 3.Ncte
Relative waveleagh acouracy & =0.01zxiltyp] Note 1,Note ZNotz 3
Wavelength smbility =100MHz/h (=0 Sp)(typ] Note 3
Width ot s T When NARROW i set 200MHz{typ( S 1Mz ) e 2
When WIDE is set 2 100MHz, 200MHz{typ]
SMSR = 5048 Note 5
Maximum power waveleagth +104Bm{ryp]
R 1520 w L570mn Z=+7dBm o
1500 wo 1580mm Z4+5dBea
1480 w0 15800m =+3dBm
Optical changeabl don func & 204B Note 6
For five minutes S=0.0148 Notz ZNotz §
Optical output stabiliry Far one bour 2x005dB Note 2Note 7,Note §
For cight bours %=03d8 Note 2.Note 5,Note §
T — S=148 MNate 2,Note 3. Note §
Optical cutpus repeanability =0.0448 Mote 2,Note 3, Note 7,Nexe 9,Mote 10
Optical output flatness =0.1dB Note 2 Note 3,Note 9. Nete 11
RIN -145dB/Hz{typ]
. jation (CHOP) Set !:gqud:;? 02kHz to 300kHz
Set resolution 1C0Hz 100Hz 1kHz, 10kH2 100k Hz —_—
T (cHoP) Set keq&miq' Q2ZeHz to J00kHz
Set resolution
Direct modulation Modulation degree Maximum & 5% Mote 13
Wavelength sweep speed 100nm/sec (maximum)
Applicatile Gber SMF (10/125um}
E i FC/PC Amount of optical reflection
pplicablle optical R Note 14
Dizmessions Approx 1TT(H)x425(W)x450(D) mm
Weight Agprox 20k3
l Range of operation temperature +10w+35T
Range of stworage lemperature -10 0 +50°C
Humidity conditica S80% Note 15
Range of veltage 100 to 120VAC or 200 1o 240VAC
Power sucply Prequency 30/60Hz
Consumpticn ¢l ectric power Appror. 150VA
Iosruction mxosal : 1 Power cord 1 1 Floppy dises © 2
Amached goods 1{(FC)comnacter adyster : 1 SO-a:F J::::l.-‘: 1

Note 1 : Z3Cfixed temperature, 2 o (Within one hour 1fer waveiength alinton socceeds), Lze wia: NARRSS SHEDP FINE

]

Notz 2 : CW light output, Meamured at the ouput end of 2 z-cng, Whe ooe how of Sere I fanat goee cowe Ryt was TSe m

Note 3 : Optical cutput S +34Bm
Note 4 : di

Srants salihs

iy 2t

Notz 5 : Optical ocutputs+7dBm (1550nm)

Nete 6 : St=p 0.24B, Maximum power waveleagh, OFT ATT CONT:

Nots 7 : Witkin 21°C of 10 % 35°C
Notz 8:10w35C

Nots 9 : Line wickh WIDE

Nota 10 : Opdical cutpus level txation
Maots 11: Wavelengah 1300 w 1350am
Nots 12: Duty=5025%

Note 13 : Modulaton Sequencyw 100k Hz 1o 300MHz, Set input Moculation level S 0dBm.

Nots 14 : Consslt o3 for oher coumecions
Note 15 : No do be dewry

g jon, 1520mm, Line wie NARROW, FWEEF FINE, 0FT AT TDT

Ta=23"C, OW gt sunpes, Messured 3t Sie cutput end of 2 m-loag, When ons hour or more has passed since power supply was tired oa
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Table 1-1: AQ4321 specifications (2 of 4)

1

Model

AQ4321D Notz
{ Wavelength changeable width 1520 to 1620um
{ Wavelengm resolution 0.001am
o o 52001 Sem.20.01am{typ) Note 1,Note 2, Nots 3
° B = S=00icm Note 2 Nate 3.Note 4
Relative wavelength accouracy S20.01zx{typ] Note 1Note 2,Note 3
; Wavelength stability =100MH2/b (=0 5pmvh)[typ] Note 3
Widh of sp fine Whea NARROW is set 200MHz{typ)( S 1MHz ) _
Whea WIDE is sex = 100MHz, 200MHz typ]
SMSR Z350dB Note 5
Maximum power wivelengh +7dBm(typ)
i 1560 w0 1600mn =+6dBm
AP 1540 w0 1620um =+54Bm g
1520 10 1620om 2+3dBa
Optical ¢y | ion funcs =20¢B Notz 6
For five minutas 2=00148 Note ZNow 9
Optical outpus Rability For one bour 500548 Notz 2,Not= 7,Notz 9
For cight hows 220348 Note ZNow §,Note 9
Optical output accuracy ==1d8 Note L Nots 3,Note 9
Optical output repeatability 200448 Nots 2, Note 3,Note 7 Neote 9 Note 10
Optical outpus flamess 0148 Note 2,Note 3,Notz 9, Neote 11
RIN -145dB/Hafryp)
p— (cHoR) Ser frequency 02%xHz w 300kHz
Setresalurion 10H=.100Hz, 1kHz 10kHz 100k Hz
Notz 12 : Duty=50=3%
(cHoP, Set gmmj;y 02xHz to 300kH>
Set resolution -
Direct moculation Modulation degree Maximum 5 5% Note 13
Wavelength sweep speed 1000m/see (maximum)
Applicabile fiber SMF (10n25cm)
g ' FC/PC Amount of optical reflection e
ik peinl amemmation S S0ABm PRI
Dimensions Approx. 1 T7(Hx425(W)x4 50(D) mm
Weight Apprex.20kg
Range of cperation tempesanire +1010 +35C
Range of storage temperature 1010 +50°C
Humidiry cendition S40% Notwe 15
Range of voluge 100 o 120VAC or 200 to 240VAC
Power supply Frequency 50/60Hz
Consmption electric power Apprac 150VA
Insruction manual : 1 Power cord @ 1 disks: 2
Artached goots OM:(FC)mwamm:lm:l;?Lnimm:i

Note 1 : 23°Cfixed temperatire, 2 o (Within one hour after wavel ds), Line width NARROW, SWEEP FINE, OPT ATT CONT1
Note 2: CW light output, Measured af tie output end of 2 m-lang, When one hour or mere has passed since power supply was murned on

Note 3 : Optical cutput S +3dBm

Note 4: 1 diately after elength alibration 1520mm, Line width NARROW, SWEEP FINE, OPT ATT CONT1

Note 5 : Opticud output=+6dBm (1590um)
Note 6 : Step 0.14B, M. power
Note 7: Within 21°C of 10 0 35C

Note § : 10 10 35°C

Note 9 : Line width WIDE

Note 10 : Optical ourpus level Sxation
Nete 11: Wavelengrah 1500 to 1580am
Note 12 : Duty=350z5%

Note 13 : Modulation Eequencys 100kHz 10 300MHz, Set iaput Modulation level S 0dBm

Note 14 : Consult us for other connectors

Note 15 : No do be dewy

Ten23T, CW light cutput. Meamured at the output end of 2 m-lcag, When ana hour or more has passed since power supply was turned on

gt calib
&

length, OPT ATT CONT1
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Table 1-1 Specifications show the specifications of the unit.

Table 1-1 Specifications

Usable Fibers

Single mode fiber

Measuring wavelength range

1200 ~1700 nm  (Vacuum wavelength)

{Note)

Wavelength accuracy (Note) | =0.02 am  (1520~1580nm)
+0.05nm  (1580~1620nm)
=0.3 nm (1200~1700nm)
Wavelength linearity (Note) | =0.01 nm  (1520~1580nm)
+0.02 nm _ (1580~1620nm)
Wavelength reproducibility (Note) | +0.005 nm (1 min.)
Wavelength resolution (Note) | Max. resolution: 0.050m  (1520~1620nm)
Resolution settings:  0.05,0.1,0.2, 0.5, 1.0 nm
Resolution accuracy: =5% (Resolution above 0.2 nm)
Measuring level range (Note) | -90—+20dBm (1200~1600nm, measuring sensitivity HIGH 3)
-80—20dBm_(1600~1700nm, measuring sensitivity HIGH 3)
Level accuracy (Note) | +0.3 dB typ.(1550/1600 nm, measuring sensitivity, HIGH1-3,
Resolution above 0.1nm, input -30 dBm)
Polarization dependency =0.05dB  (1550/1600nm, Resolution above 0.1nm)
{Note)
Level linearity +0.05dB  (Imput 0 to -50 dB, measuring sensitivity HIGH 1~3
{Note) Resolution above 0.1nm)
Level flatness {Note)| 0.1 dB {1520~1580nm, Resolution above 0.1nm)
=0.1 dB {1580~-1620nm, Resolution above 0.1nm)
Level reproducibility (Note) | +0.02 dB (1550/1600nm,Input ~23dBm, for 1 minute
Resolution above 0.1nm)
Dynamic range 40dB (1523 nm, peak x0.2 nm, resolution 0.05nm,

measuring sensitivity HIGH1-3)

55dB (1523 am, peak =0.4 nm, resolution 0.05am
measuring sensitivity HIGH1~3)
{ Light input connector return loss 30 dB typ.  (1550/1600nm)
Sweep time Within 500 ms (Span 50 nm less than, measuring sensitivit

NORMAL HOLD, average number of times 1
" _sample AUTO)

| Function Automatic

measuremeni

Program function (5 programs, 200 steps)
Long term function

conditions

Setting of measuring

Span setting: 0 to 500 nm

Measuring sensitivity settings: NORMAL HOLD/AUTO, HIGH 1/2/3
No. of averagings setling: 1-1000

Sample number setting; 11-20001, AUTO

Automatic setting function of measuring conditions by automatic sweep
Sweep-between-marker function

0 nm sweep function

Pulse light averaging measurement function
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