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SI-BF-100 SPECIFICATIONS

MEASUREMENT PRINCIPLE fiber optic fluorometer with 2 inputs and 1

output

DETECTOR INPUTS 2 PMTs

EXCITATION High Power LED Modules: 365 nm, 420 nm,
470 nm, 530 nm (select any 3 modules,
when ordering)

ANALOG OUTPUT RANGE 0-10V

OPTICAL CONNECTIONS Choice of Liquid Light Guide (LLG) or SMA
connections

POWER 12V / 2A (includes external 100 - 240 V /
50 - 60 Hz power supply)

DIMENSIONS (h x w x d) 3.5x17x13in. (88 x 431 x 330 mm)

ORDERING INFORMATION

SI-BF-100LLG Biofluorometer with LLG Optical Connections
SI-BF-100SMA  Biofluorometer with SMA Fiber Optic Connections
99261 C-Mount Microscope Attachment for 2x PMTs
(includes 1x 802407 for EX and 2x 802407 for EM)
99259 C-Mount microscope attachment for 1x camera & 2x

PMTs (includes 1x camera C-Mount adapter with adjust-
able aperture, 1x 802407 for EX and 2x 802407 for EM)
OPTIONAL ACCESSORIES/REPLACEMENT PARTS

SI-BF-SMA-UPGRADE Biofluorometer Upgrade Kit for SMA optical probes
SI-BF-LLG-UPGRADE  Biofluorometer Upgrade Kit for LLG connections

802407 Liquid Light Guide (LLG), 3mm diameter, 6' long
M3301 Manual Manipulator for securing the probe
M10 Magnetic Base

94650 Single Emission, Small Tissue Probe

94689 Dual Emission, Small Tissue Probe

Check our website for new LED modules, emission filters and dichroic
mirrors for specific applications.
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Belz, et al., Fiber Optic Biofluorometer for Physiological Research on
Muscle Slices. Proc SPIE 9702, Optical Fibers and Sensors for Medical
Diagnostics and Treatment Applications XVI, 2016.

Ueno, et al,, Fluorescent probes for sensing and imaging. Nature 8, 642-
645, 2011.

Baylor, et al., Intracellular calcium movements during excitation-con-
traction coupling in mammalian slow-twitch and fast-twitch muscle fibers.
Brief Review. / Gen Physiol 139, 261-272, 2012.

Baylor, et. al., Measurement and interpretation of cytoplasmic [Ca2+]
signals from calcium-indicator dyes. News Physiol Sci 15, 19-26, 2000.
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Ye, C., Zhou, X, Pu, D., Stutz, }., Festa, J., Spolaor, M.,
... Knote, C. (2016). Rapid cycling of reactive nitrogen in the
marine boundary layer. Nature, 532(7600), 489-91. http://doi.

org/10.1038/nature17195

Zimmer, L. A, & Cutter, G. A. (2012). High resolution
determination of nanomolar concentrations of dissolved
reactive phosphate in ocean surface waters using long path
liquid waveguide capillary cells (LWCC) and spectrometric
detection. Limnology and Oceanography: Methods, 10(8), 568-

580. http://doi.org/10.4319/lom.2012.10.568

Benton T. Cartledge, Brian J. Majestic. (2015) Metal concentrations
and soluble iron speciation in fine particulate matter from light rail activity
in the Denver-Metropolitan area. Atmospheric Pollution Research Vol. 6, pp
495-502 doi:10.5094/APR.2015.055

Oliver Wurl, Louise Zimmer, Gregory A. Cutter. (2013) Arsenic and
phosphorus biogeochemistry in the ocean: Arsenic species as proxies for
P-limitation. Limnol. Oceanogr. Vol. 58, 2013, pp 729-740 doi:10.4319/
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LEDSPEC SPECIFICATIONS

OPTICAL BASICS

SAMPLE CELLS
WAVELENGTH RANGE (nm)

CHANNELS
DETECTOR
SPECTRAL BANDWIDTH (FWHM)

DYNAMIC RANGE

DETECTOR RESOLUTION
NOISE (PEAK TO PEAK)
WARMUP TIME

FIBER OPTIC INPUT

DRIFT

DIGITAL INPUTS AND OUTPUTS
ANALOG OUTPUT
DIMENSIONS (W*H*D)

WEIGHT
INTERFACE
POWER

LED-based multiple wavelength detector
with build-in reference channel

LWCC, Fiber Optic Cuvette Holders, V-Vette

260, 280, 340, 400, 450, 540, 560, 600, 650,
700, custom

2or4
Photodiode

10 nm (LEDs >400 nm)
7 nm (260, 280, 340 nm LEDs)

0-3AU

24 Bit

<0.04 mAu

Instant

600 pm

< 0.5 mAU/h

8/8

+/- 10V, scaleable output

290 x 80 x 250 mm
(11.4"x3.2"x9.9"

2 kg (2.2 Ibs)
USB 2.0
100 - 240V /50 - 60 Hz
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LWCCIE#ER700nmDLED H 5t T
(Zimmer and Cutter, Limnol. Oceanogr.: Methods 10, 2012, 568-5804))

ORDERING INFORMATION

LEDSpec-2  LEDspec biophotometric detection system, 2 channel, 3
VIS LED modules (choose when ordering)

LEDSpec-4  LEDspec biophotometric detection system, 4 channel, 3
VIS LED modules (choose when ordering)

89273 UV LED module, 260 nm

89272 UV LED module, 280 nm

89274 UV LED module, 340 nm

89245 VIS LED module, 400 nm

89246 VIS LED module, 450 nm

89247 VIS LED module, 540 nm

89248 VIS LED module, 560 nm

89275 VIS LED module, 600 nm

89276 VIS LED module, 650 nm

89249 VIS LED module, 700 nm

PERIPRO-4LS Peri-Star Pro, 4-channel, low rate, small tubing (page 64)
MINISTAR  Miniature Peristaltic Pump, 1-channel (page 65)
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ULTRAPATH SPECIFICATIONS

5 pAU/cm to 1 AU/cm
DYNAMIC RANGE 0.002 ' t0 200 m-

250 nm - 730 nm (UPUV)
380 nm - 730 nm (UPVIS)

WAVELENGTH RESOLUTION (FWHM) 5 nm

WAVELENGTH RANGE

NOISE (PEAK TO PEAK) < 0.2 mAU

DRIFT <1 mAU/h

OPTICAL PATHLENGTH 2,10, 50 & 200 cm (user selectable)
SAMPLE CELL INNER DIAMETER 2 mm

CELL VOLUME 10 mL (at 200 cm pathlength)
SAMPLE INLET / OUTLET 1/8"

FIBER INPUT/OUTPUT
SOLVENT RESISTANCE

600 pm
Most organic and inorganic solvents

UPUV: 44 Ib (20 kg)
UPVIS: 33 Ib (15 kg)

ORDERING INFORMATION

UPVIS Ultrapath System, Visible Light

UPUV Ultrapath System, Ultraviolet & Visible Light
The UltraPath system includes: Multiple pathlength cell, Tidas E Base with
TidasDAQ/SpectraView software, FO-6000 light source (UPVIS) or D4H light
source (UPUV), two FO-600-SMATM optical fibers, PeriStar Pro peristaltic

pump, silicone tubing, sample injector and Waveguide Cleaning Kit.
Specify line voltage

501609 Waveguide Cleaning Kit

89575 QFT1, Fiber Optic Holder for Glass Fiber Filters

FO-1000-SMA1M Fiber Optic Cable 1T m, SMA, 1000 pm core, UV enhanced

SHIPPING WEIGHT
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® TIDAS E BASE#A&tEY2—IL

@ tEZANREL/ZTIDAS S3007HEHEST

® UV (190~390nm).UV/VIS (190~720nm). VIS/NIR (300~
1100nm)

® SMA 905X T7A/N—aARI &R

® ERU TN (254 mT<1mAU/h)

® K/ X (E—2E<0.050mAU)

=

® NL—ARITAOBIEREAKEES 21—

O WRPIDINTDORT7A/N—RETA—T ETA— IR
® TIDAS DAQV7hJ T 7##

® TO— BRI BB NI T T

® ASCII. SPC. UVD®D3DHARICTI AR—b

® ZEISSBEHENS F

IS &

® ZEEfLFREE S

® WERERDMH

® JO—1(>Tx7arHHr (FIA)

® WPIOLWCC-M7 O—tIUc LB mEERAEI ORI Z71— (HPLC) AR
® V-VETTE (2uL) Ic&B~ 17Oy by > TV 5

® UltraPath% /AL 7=CDOM#&H

TIDASH HET. DK EES)—X 3. UV.UV/VIS.VIS/NIR7 74—
3 T ZeissBEDEMEET /Uy I RRETED 2 —IILICEDVWTVET,
Tidas E Base/Jt&td. [ERIDIE LS. iR, Yo TV eIV EHAIZES 21—V
KAV AT LAIZRBETT . TIDAS S3004 KN ESHIEEIC KRN L
INTVWET,

TIDAS EYU—ZXD#EHBIE MECPHBERICHELTOET . ZOF1F—F
TLARMICE->T. SECERLBTEDP FIREE GV, ZhoDHEes I A
JCFT&%9, TIDAS E BasefzHigkld. RERETOREFE DAIE ICLFE T,
EREDHTFAN—Y LTI FIZDNTIE RERDANF RIS R
CCDANEE 21— NWEERSCHEEBIET . ChITIE R T7AN—F&IC
REIEL=ZeissBDE/ )y IRBANFHERINTOVET ITEAED

FaANYMIFZEDNE G STV LT HY TV FICE>THNDI0%
Kl E&%R\WET . Tidas E Baseld. X771 /\—=H>TUL TV AICEEE
ENTVETOTHEYAKBEEY > T EFRALT.190~720nm"D
BREE TANRIMNUVREETIZEN TEET,

&

Tidas E Baseld \WPID} 774 N—H T JHEBICKEETT, 70—
AMBAOERERH S XT Lld WPIDEFEF ¥ +ES)—+t/L (LWCC)
EEALT50~500cmD BN R EREE CHAIL TIIEN, TEET,
CNESMERTE . BFBRARZR TOREN R (EIEERIE. EERIE. U BRIR. §5)
DRBEADNI AT LTHREICERINET UV/VISED Y178y ML
YTV T RT LG WPIDV-Vette%/-1dDipTip™ima /7 H—J&FERAL T
AL THIEN TEET,

J7bh217

TidasDAQ 3VIrII7 I T—2NEET 2R MD-DDEKER ITIEHE
hTVWET, TidasDAQIE, AR ES 12— LD ET. I ILE—RELIGE
HE—RDINRTMVDOIRE. T2/ 0ODEIM. EBRF—E2D T4 XTI
DRE. T-2O/MERINET,

&5(2. TidasDAQIEGRAMS/AICEET — 2 L7 AR— T BT EN TE,
COHEREIX EELRHARPERRTROOSNIEELT —2EFICIEEIC
HIBET,

cm
§
X

TIDASDAQEUE 71 R IRIEDN—RF51 >
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X 11149 %«

ZNTRIVIE 2D/3DHR THRR. AT HIEN TEET, ThITEN, T —¥ -3,
TIDAS-E-BASE-LWCC7O—Y X7 AT—MMICIThh 3 [BEREIE] 7 — 4%
EEICRIRT 22 ED TEET,

TidasDAQ:7— 2 U &, 13825 il

TidasDAQIC &V SFEEDBRE . WHE  EBER, £/EERIEXRTRLY
1HRBECEOINET ANTIMLT =25 B3I DTHENTA—RETE
BTG TT TN AF v EFITIVANRIMV X v F o EMH—
x> DY LTI T ERETT . VAV T LIZRK4DDE R TRRL.
FA AT TCEX T, 2D/3DANRIIAT T LD T —2 T ZR—bME, /AT
72 LE#E. ASCII. Spectralys/SpectraView. Excel. Grams/AlIF; =X T
YR—PENTOET, HERMD YL TV TR TTLLANLD T U2V
ENULTHIE 22D TE . Tidas E BaseDTTLLANILDOAHEBA AL ST
TF—RINEEN) - BIEN TEET,

ZANRTMIVIE 2D/3DE 21— TR T2 EN TEFT . EHN LT E. M A,

FRb. EEtrEntkeeEFf AL T 7 — Q%LEE'(%iTo 2tEV21-
TR LT IVERN R IVF BT B HORTE R, B2 &R/N_FE TR

DRBEEPHNET T 213 SRR T 71 ISR 24 D XX v ALY ZR—b
FTRZENTEET . SHIC VAV TLRIANIMNAY T LkExcellCEZEIE—
LT ENELWT =22 RETHIIED TEET,

—REVE{ER

ChODEMEEA KT ES 1 —IVER KN EETE. BV 21—V T8 Fu
PTEEREEIDDIZYMIFERHEA WPIOXT7AN—-DY LT
RBICRE T 70122 172a 2 (FIA) EA X T 4ho0-12T 1)
23 B (GFIA) YR F LOBERHE Y X T Ll WPIDHk E O R 885 %
F+EZ)—(LWCC) 7O0—tINEFERALT.50~500cmDE R ET
WAL TREN TEET —MWERAREL T BFEREICH T3 BHERIE,
THERIE. UL BRIE Sk DB EICLIMEBTIEREY HIET,
WPIOLWCC-M>)—ZXD7O—tILEFERT 2 &, VRA L EPE R AR
JA%r574—(HPLC)ICRONBIOBL/NAEBDRFIEEEEH, DIEFE(IC
BIETBIENTEET,LWCC-M7a—t/biE, 10mm. 50mm. 100mm®
BBREFEHEL. 24uL 12Ul 2UuLDEH VOB EBICHISLET  RIEHY
IZ.WPIDV-Vette BERE2mMmMT2~3uLEE) . &Z B E2mm. 5mm.
10mm®AOUV-MINI-DIP/NE R BT O— T ERL T EEFTLIELIER SN S
2~40uULD/NBDER (22 N EE/ZIEDNABE) BT TBEP TE
9, TIDASYU—X R KEHED KK EEST OO AR EL T, F/77/00—
ERFFEFHZEDABFICEITEHLVHEEEDIC MARISE (EES, 8k
Hifi) . REEE(BEBECER) HEENET,

mean
(and standard deviation)
Frostflowers O |+ 0.3
Brine (==-")
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Sea water 02
Seaice O

M. surface snow

— 0.1

[L‘UJ] JuBIoIye0d uondiosqy

TIDAS1&£100cmD R RILWCC CHRIE L= E R B OF 1 BIE R INZ <7 NL
(adapted from Beine et al., J Geophys Res, Vol. 117, DOOR15),

U TIDASDAQ3 imila
nnnnnnnnnnnnnnnnnn

G s 0:00:00.000 Chemndl 1 [~

5200

TIDASDAQ /7|\'717'%f§£ﬁbﬁ€7w WG BE XTIV

SPECIFICATIONS

TIDAS E Base TIDAS S300

OPTICAL BENCH Monolithic spectrometer module with concave

aberration corrected holographic grating;

DETECTOR ARRAY Hamamatsu photodiode array, 256 pixel
A/D RESOLUTION 16 Bit

BASELINE NOISE <0.030 MAU (ASTM E685)
(PEAK TO PEAK)

WAVELENGTH <1 nm
ACCURACY

WAVELENGTH Model UV: 3 nm, Model UV/VIS: 7 nm, Model VIS/
RESOLUTION NIR: 10 nm
FIBER OPTIC INPUT SMA 905, 600 pm
AND OUTPUT

DIGITAL I/O 2x input & 2x output
INTERFACE RJ-45 (Ethernet)
SOFTWARE TIDAS DAQ
(INCLUDED)

SCRIPT LANGUAGE yes

FOR METHOD

DEVELOPMENT

SYSTEM Windows 7, 8 and 10

REQUIREMENTS
INTERNAL LIGHT SOURCE
Model UV:  None
Model UV/VIS:  None

Deuterium lamp

Deuterium & halogen
lamp

Model VIS/NIR: ~ None Halogen lamp

OPTICAL SHUTTER Internal shutter

included

Digital output

DIMENSIONS (W X 260 mm * 150 mm * 345 mm * 145 mm *

H X D) 140 mm 315 mm
WEIGHT 2.5 kg 8.0 kg
POWER 85- 265V, 47 - 63 Hz 85- 265V, 47 - 63 Hz

ORDERING INFORMATION

504717 TIDAS E Base, UV 190-390 nm

504718  TIDAS E Base, UV/VIS 190-720 nm

504719 TIDAS E Base, VIS/NIR 300-1100 nm

505066 TIDAS S300, UV 190-390 nm with deuterium lamp

505067 TIDAS S300, UV/VIS 190-720 nm with deuterium & halogen
lamp

505068 TIDAS S300, VIS/NIR 300-1100 nm with halogen

Systems includes power supply, TIDAS DAQ software, RJ-45 cable and manual.
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BEKF/NOAT U RR
UV. VIS. NIRDEFINS M
o

® 200nm~1700nm®DEHFT AT NI
@ AAYFETTLHIED D vy 2 —ANiE
©® SMAXT 74 IN—#&#%

@ ML L7=UVEVISD/NIL T I

=

® EXFENOTVEBHROMEEE
® WPIDT7O—tIERT7AN—TO—TDRHNH—EK
® 254nmT1mAU/hFKBEDIERY 7 H
® BIRORIIGHEE

ISR A&

® UV/VIS/NIR WU %

© BERRDRIEIIR

© BKhDOFBARFEFHY (CDOM) DIRiH

©® WPIDLWCCZ U\ ZH0K. BREIK. BKDRER D
©® WPIDV-VetteF7/z(EDIP UV MINIET 7 /N\—T70—7

EERLEZNNTERHE
D4HIZ. UV/VIS/NIREENEKFENAFT VI REHEAED
BEHDTT,

ZOFRBIF WPIDDANBES 2—IVEY LTIV EILTIEETEDIC
IBABAY T, 200nm~1100nmETHUV, VIS, NIRDEHEZ TR ILE
HEALET, DAHICIE Ry FE - TTLIES CHAR e MERNER
Ty B—PEBINTVET,

D4H

LIGHT SOURCE SPECIFICATIONS

D4H FO-6000
APPLICATION UV/VIS/NIR VIS/NIR
SPECTRAL RANGE 200—1100 nm 380—1700 nm
ZMEEAEST DEUTERIUM LAMP LIFE 2000 hr NA
503847 TUNGSTEN/HALOGEN LAMP LIFE 2000 hr 3000* hr
STABILITY 1-2 mAU/h <0.5 mAU/h
., POWER CONSUMPTION 140 W 6w
%ﬁ@i POWER REQUIREMENTS 110/240V, 50-60 Hz, TA 12VDC/1A
SHUTTER/TTL TRIGGER Yes Yes
10%?’;‘3’7‘/7‘/7 MAX. FIBER OUTPUT 1000 pm 1000 pm
5 4 CONNECTIONS SMA SMA
SHIPPING WEIGHT 13.2 |b (6 kg) 1.3 1b (0.6 kg)
DIMENSIONS (W/H/L) 7x6.2x9.8In. 4.8x28x75in.
(17.8 x 15.7 x 25 cm) (12 x7x19 cm)
60000 - D4H Spectrum *Lamp life is dependent upon internal power settings.
i — Deuteri
_ o000 — Fiologen . ORDERING INFORMATION
£ 40000 = Deuterlum + Halogen  f\ A D4H Deuterium Halogen Light Source (200 nm-1100 nm)
3 503848 Halogen Replacement Lamp for D4H
O, 30000 503847 Deuterium Replacement Lamp for D4H (> 215 nm)
.‘? 20000 OPTIONAL ACCESSORIES/REPLACEMENT PARTS
S TIDAS-D2 Replacement Deuterium Lamp, for Tidas |l
€ 10000 TIDAS-H Replacement Halogen Lamp (Type 1), for Tidas I
TIDAS-H2 Replacement Halogen Lamp (Type 2), for Tidas I
0 D2H-DB Replacement Deuterium Lamp, for D2H
D2H-HB Replacement Halogen Lamp, for D2H
Wavelensth Tnm1 D2H-HBER  Replacement Deuterium Lamp, Extended Range, for D2H
HAIBHRIEAARCREBEL TR BFENVLLETELEA
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1 FO-6000
‘ fiber optic light source '

/’

: 2
SHUTTER AT /
7 4

POWER i @
World Precision Instruments /

FO-6000 (|3
T
® TR FO-6000 Spectrum
® 380~1700nm =
@ ERUTR<0.5mAU/h §> 0
® SMAT 74 IN—#E#5; G 08
® BT vy R—HIH £ 06 Fa \
(RAvF&TTL) §
L;' 0.4r1 :'
*]n\\ E 0.2 "."" FO-6000 \r
@ /NLT7FE® 1000085 2 0.0 L +.----.-2760 K Tungsten Lamp -
O WPIDHT7A/N— ’

300 400 500 600 700 800 900 1000

JO—7&70—EL0 Wavelength (nm]

TARTISEA
® LWCCT 7Y —S aIcBLrRRat
® EEHERLNF

ISR &
® K./ A XVISHIEAE

@ SEKRRKPDREZRDHENT

® ;BKEDCDOMBHR
® AL RERS AHRlS
FO-6000I%. 3R (380nm~1700nm) DE[B AN RV EEZFHET S
ERES T 7N — SR T SMABIK 77 N—aX 78 R BLTWET , Vi —
PRI WThE My F LN TTLN A —ENL THIETEET,
ZDRBIG. EREOT TV r—a 5121 UE T, FO-6000D 415, iR
D{ERATTREL BB E MR D420nm»5380nmMAEBREI I BEFL/NTL R
KT BH UL FICEN AR/ A X AR TID K HSN B AR
ICHFISELTVWET,

FO-6000-FILT

FO-6000-FILT1>Z1> 71V RKIVE —
%F0-6000 Y RICEZERYfFIF3Z &I
&), 54 EZ8~25.4mm. E&2~10mm®D
KFT 1V a2 ERIBKE LKL {FO-6000D
KEICHEATEET . CDTAIVEFRILE—&
KETNEZERAWAE. REMDS VW EE
WBEEIBETDIIEN TEET,

Fa—ﬁ."h‘,’gu" 3

0-6000FILT

ORDERING INFORMATION

FO-6000 Fiber Optic Light Source
FO-6000FILT Inline Filter Holder Adapter for FO-6000
800120 Replacement Lamp for FO-6000

:E”:L—)laLEDﬁ'f b

ELLEDE>

FEOG 1 =)L

ELSEY2—b

LED-LITE

Y
® 77 N—#EBLEDEIF D> T IVELEDER
@ FRIFZ70Nm~660nmECEIRFIEE

® SMA905IXI % |

® BEENXR
600

il
® ED1—-ILORIEDEHE
Waveleng(h (nm)

oy i 5
o atRE
o NEROEHEENTS

Relative Luminous Intensity

3

LED-lite™i3, B &Y FhA2ANDELS LEDEY 12— IVEIRTY . RELSEY 1—)L
IZESMANILIANYR T 49T 12T D58V SMAKRIE T 74 IN— R E IR 11
BENTEET,

ELS SPECTRAL DISTRIBUTIONS

Spectral Line Estimated
Color Amax Half Width Output
uv 370 nm 12 nm 85 uw
Blue 430 nm 65 nm 15 uw
Blue 450 nm 70 nm 119 pW
Blue 470 nm 20 nm 140 pwW
Blue-Green 495 nm 35nm 227 W
Green 525 nm 40 nm 80 pw
Yellow 590 nm 13 nm 60 pW
Orange 623 nm 15 nm 114 pw
Red 660 Nnm 35nm 275 pw

Estimated output is after light has passed through a T mm fiber.

ORDERING INFORMATION

LED-LITE ELS Power Supply (requires ELS module)
Includes transformer and AC adapter.
Specify line voltage
ELS-xxx External Light Source Module (specify wavelength)
ELS-370 ELS Module (370 nm)
300051 Fiber Optic Collimator (SMA)
300052 Fiber Optic Collimator (ST)

To order ELS, use wavelength as suffix to part number
(e.g. ELS-430).
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® 50~500cmDiEE R

@ 1cmFaNyrEBELT
50~5001EDREE

o LEYY T JRICIZAZ0.55mm

@ ABENTWERWYFILAICIE
AE2mm

® SMAQOS5H T 74 /N—$&#t

® IURFIKT250nm~720nmOD;E K& H

=
O (FEAEDHK T 7AN—1EHE AT LITHE S
® WEER20E DR

® {EUVKUZh
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O SBKFDRESR (EHRIE. MEKIE. U RIE. 35) OWERT
® RIF/BFEEZRIT

©® ERBIKDHT

® HREMFAHY (CDOM)

® 7Ot A

UV/VIS/NIRBEHE A EE. A—ILDEA-L-TEIE WMAEEEH
IEEMERE.ABE ALAMOEEDENEAFRECEFLTVET ¥
Nyh&E7O—EILO—RNENIEE L. 0.2cm~10cm T AR EI KIS,
SURVWHBREERTIONREETT, R iFEEK++E5—t/IL (LWCC)
PWZDREREIBDTOET,

LWCC&IE, 2.4uL~#I3mLO/ NSV B RIEE A G E /T 71/ —T70—
wILT KR (10~500cm) HH#EHIL TLE T, WPIDIFEF IS B A K IEE
R EEAL THY AZEN A cmELEERTSE. 100mAT7A—tILT
IE1MAUE S/ 1 001&ICHEESN TWET . ZNSEX T A N —ICEWHT 71
IN—HEBEE B A D I E SR T A2 EN TEE T, B REW N ERIE %
259 (UV) IR (VIS) GEFRS (NIR) TIT- T EREX IO XHIEERE
TRYTIVEBEDREN» TEET,

YT FAHL RO R

WPIDBAHE K EFvET) -V RERRR) -2 Ba—FT 12T U7
BRI F 1T TTETCVWET  RET L TP XAET %8, R ED
7 %ERLET BRI DFAET ) —DRNEEIFRKETHD7-0 EELTEM
PELL 7A—EILAICEACAD SN KB R B ICBRETEE T LALEN DS,
LWCCOZE BRI, FELTHBIRABERDRBRICAGINET, KDIFE,
FHE&F100cmDLWCCHIZER250nm~720nmOERFREENI ES5h
9, HERES500cmDLWCCEERT &, EiBFEREIE300nm~#700nm
ISP LET ULHLED S BREEKDSAR/— IV E A EYIR SR
BRHEZREAVSENIRNDB BN AIREE L E T,

i

LWCC-3xxx>J—ZXNDT7O—tIViE B EFRRAD1 /324 > FF1—T%fKz
F-HERDHPLCRID10~321 > FHEH R T 1y 71T E K AHBARD
500umDSMAR S T 74 IN—T 8 T2 %FEALET LWCC-4xxx')—ZX D
70—€iE. 01251 F F 12— T500umSMAKR T 74 N—T Z T 2% g2 1=
1/4-287Z79MNRNLDTZL IV R Ty T4 T efERLET . BV 04
(58006) ¥I- X4 —EEIR T (MINISTAR) 2 T3¢ (RbEH Y
BA)REIO—EIIIR T TEATEET . LWCCIE, FAE A DM (FIA)
VAT LICEEERTAIEN TE EEBREEERL T AR ERAEA
A (GFIA) Y A7 LICER TEE T RIEHIC. BBUIIEZ1T 7201 WPI
DLWCCEAYRT L (89372) 2 {EALT. 70— I ABRENI~415D
EAN—TENLTHERP —EREBISEAINEE RELAEN-ZF1 %
FEMRL M/ NSar 7a—t LB ALEWESICTEET,

&
WPIDLEDSpect& s X7 LAlFBE & ARH ICFERTEET, FlZ1E. 540nm®D
WREERIE D ITICIE B H W RAMEDLWCCEERTEET, AHTICIRLE

LEDSPEC-4, 172x—J£ M

MINISTAR,
| BEN—TUSHR

LWCC-3050

HIRD IRV R EED L E LI5S (L. DAHNPFO-6000% /-3 TIDAS
S300A It EET & A-WPIDTIDAS E BaseS Ytaan ERATEET,
LWCCI3. & Ay O~ 5T74— Ay 7 70— th&igH, BREIK A, IRIE.
BAEBERIZITLEEDHK2EARICERIN TEEL,

7Y )= LWCCEALZAT L

BEARATIAD (FIA) DRELEDTO—BEITICIE. WPIDLWCCEA
SRT 15 (89372) HEBIL TLEEW IR ANV T2 ERT 5 AAEIREEIC
N=ZFABRENER SR BIBINET EANLTEEAT L 2R
P RBICHAIN, TIEDRARTERDOE(LERFIELET,

BE 5T

Micro Chemical Analysis Employing Flow Through Detectors, 1995, U.S. Patent
No. 5,444,807.

Aqueous Fluid Core Waveguide, 1996, U.S. Patent No. 5,507,447.

Long Capillary Waveguide Raman Cell, 1997, U.S. Patent No. 5,604,587.
Chemical Sensing Techniques Employing Liquid-Core Optical Fibers, U.S. Patent
No. 6,016,372

BE R

Shamjad, P. M. et al. (2016) Refractive Index and Absorption Attribution
of Highly Absorbing Brown Carbon Aerosols from an Urban Indian City-
Kanpur. Sci. Rep. 6, 37735; doi: 10.1038/srep37735.

Yuhan Liu, Keding Lu, Huabin Dong, Xin Li, Peng Cheng, Qi Zou,
Yusheng Wu, Xingang Liu, Yuanhang Zhang, (2016) In situ monitoring
of atmospheric nitrous acid based on multi-pumping flow system and
liquid waveguide capillary cell. Journal of Environmental Sciences Volume 43,
2016, Pages 273-284 http://dx.doi.org/10.1016/.jes.2015.11.034

Ye, C., Zhou, X., Pu, D., Stutz, J., Festa, }., Spolaor, M., ... Knote, C.
(2016). Rapid cycling of reactive nitrogen in the marine boundary layer.
Nature, 532(7600), 489-491. http://doi.org/10.1038/nature17195
Catelani, T. A., Téth, I. V., Lima, J. L. F. C., Pezza, L., & Pezza, H. R.
(2014). A simple and rapid screening method for sulfonamides in honey
using a flow injection system coupled to a liquid waveguide capillary cell.
Talanta, 121, 281-7. http://doi.org/10.1016/j.talanta.2013.12.034

LtidnWaveguide Cleaning Kit(#501609)(Z(3. LWCC#E;FigH» #H@EL T
RUVEETIHREBPHELTVET, ANOLWCC Start-up Kit(#KITLWCC)
I3 2KRDH T 74 INr—T IV (#F0-600-SMA1TM)  H > TILiFAT T
(#58006) . MiniStar™iZ &) K> 7 kg7 )—=>J % v (#501609) 7 {18
LTWET,
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LWCC SPECIFICATIONS

LWCC-3050 LWCC-3100 LWCC-3250 LWCC-3500 LWCC-4010 LWCC-4050 LWCC-4100
OPTICAL PATHLENGTH 50 cm 100 cm 250 cm 500 cm 10cm 50 cm 100 cm
INTERNAL VOLUME 125 pL 250 pL 625 pL 1250 pL 031 mL 1.57 mL 3.1 mL
FIBER CONNECTION 500 pm SMA 500 pm SMA 500 pm SMA 500 pm SMA 600 pm SMA 600 pm SMA 600 pm SMA
TRANSMISSION @254nm* 20 10 5 - 4 3 2
TRANSMISSION @540 nm* 35 30 25 20 5 4 3
NOISE [mAU]** <0.1 <0.2 <0.1 <1.0 <0.1 <0.2 <0.5
MAXIMUM PRESSURE 100 PSI

WETTED MATERIAL

PEEK, Fused Silica, PTFE

LIQUID INPUT

LWCC-3xxx series: 10-32 coned port fittings for 1/16 in tubing

LWCC-4xxx series: 1/4-28 flangeless flat bottom fitting for 1/8 in tubing

* Referenced using coupled 500 pm fibers or LWCC-3xxx series and 600 um fibers for LWCC-4xxx series

** Measured using ASTM E685-93

*** A one-meter waveguide of 550 um internal diameter requires approximately 1.5PS| for water flow of 1.0 mL/min.

LWCC-3050

RBF=70—t)

ORDERING INFORMATION

LWCC-3050 Liquid Waveguide Capillary Cell, 50 cm pathlength
LWCC-3100 Liquid Waveguide Capillary Cell, 100 cm pathlength
LWCC-3250 Liquid Waveguide Capillary Cell, 250 cm pathlength
LWCC-3500 Liquid Waveguide Capillary Cell, 500 cm pathlength
LWCC-4010 Liquid Waveguide Capillary Cell, 10 cm pathlength
LWCC-4050 Liquid Waveguide Capillary Cell, 50 cm pathlength, 2 mm ID
LWCC-4100 Liquid Waveguide Capillary Cell, 700 cm pathlength, 2 mm ID

Accessories

YU TWEAT TV AYARE—RY TEENHEICLWCCRICT > TILER
/e B ERT LWCCIED NS AT AICER T SIS T 7 N—E2RBEE
LET. 7>FVYIUEL—23a>MITO400umaA7 o —7)LH . UVl in T
T=7I (RE1mD3m) HoBRUTEE,

89372 LWCC Injection System
58006 Sample Injector Attachment
PERIPRO-4LS Peri-Star™ Pro Peristaltic Pump (see page 162)

MINISTAR  Miniature Peristaltic Pump, 1-channel (see page 164)
FO-600-SMA1M  Fiber Opticcable, 1 m, SMA, 600 pm core, UV-enhanced
501609 Waveguide Cleaning Kit (available only in USA)

KITLWCC LWCC Start-up Kit*

58450 Kit, Adapter Syringe, LWCC

*includes FO-600-SMATM (two), 58006, MINISTAR, 501609
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LWCC-M SPECIFICATIONS

LWCC-M-10 LWCC-M-50 LWCC-M-100

OPTICAL PATHLENGTH 10 mm 50 mm 100 mm
INTERNAL VOLUME 2.4 uL 12 pL 24 pL
REFRACTIVE INDEX @ 280 nm** <7 mAU <15 mAU <30 mAU
TRANSMISSION @ 254 nm * 25% 20% 15%
TRANSMISSION @ 500 nm 40% 35% 30%
WAVELENGTH RANGE 200 - 1000 nm

FIBER CONNECTION [um] 500 (SMA)

MAXIMUM PRESSURE 50 Bar

WETTED MATERIALS

* Reference: 2 * 600 pm Fiber, butt-coupled
** Measured using ASTM E 685 - 93
WPIU.S. Patents: 5,444,807, 5,570,447; 5,604,587, 6,603,556; 6,385,380.

ORDERING INFORMATION

LWCC-M-10 Low Volume Flow Cell, 10 mm path length
LWCC-M-50 Low Volume Flow Cell, 50 mm path length
LWCC-M-100 Low Volume Flow Cell, 100 mm path length

PEEK, Fused Silica, PTFE
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V-VETTE SPECIFICATIONS

FUNCTIONALITY Absorbance

COVER Included
PATHLENGTH Tmm

WAVELENGTH RANGE 200 - 1000 nm

FIBER CONNECTION 600 pm (SMA)
SAMPLE VOLUME 2-5pL

BASELINE REPEATABILITY <2 mAU peak to peak

ORDERING INFORMATION

V-VETTE V-Vette Microliter Sample Holder
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SPECIFICATIONS

GF/F FILTER DIAMETER
WAVELENGTH RANGE
FIBER OPTIC CONNECTION

25 mm
280-730 nm *

Input: 1000 pm
Output: 600 um

MATERIAL IN CONTACT WITH FILTER PAD Delrin
WEIGHT 0.5 kg (1 Ib)
* Using a Tidas E Base spectrometer and D4H UV/VIS light source.
BE X

M. Belz, K. Larsen, K.-F. Klein, “Fiber optic sample cells for
polychromatic detection of dissolved and particulate matter in natural
waters”, Proc. SPIE, Vol. 6377, Oct 2006, 63770X

ORDERING INFORMATION

89575 QFT1, Fiber Optic Holder for Glass Fiber Filters
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ORDERING INFORMATION

56200 In-Line Fiber Optic Filter Holder (SMA)
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SPECIFICATIONS

Cuvette Material

Spectral Range Transmission Difference

(>80% ) Between Different Cuvettes
OPTICAL GLASS 350 - 2500 nm Less than 1%
SYNTHETIC QUARTZ 200 - 2500 nm Less than 1%

Style G
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ORDERING INFORMATION

WPI PN Style material P(.)I'Shed path [mm] Dimensions volume [mL] Beam width
windows [mm] [mm]

STANDARD RECTANGULAR CUVETTES

cuv2101-1* B Quartz 2 1 3.5x12.5x45 0.35 10
cuv2102-1* B Quartz 2 2 4.5x12.5x45 0.7 10
cuv2011-1* B Quartz 2 5 7.5x12.5%45 17 10
CuUVv1022-10 @ Optical Glass 2 10 12.5x12.5x45 3.5 10 pack of 10
CUV2012-1 C Quartz 2 10 12.5x12.5%45 35 10
CUV2105-1 C Quartz 2 20 22.5x12.5x45 7 10
CUV2106-1 C Quartz 2 30 32.5x12.5x45 105 10
CUV2107-1 C Quartz 2 40 42.5x12.5x45 14 10
CUV2108-1 C Quartz 2 50 52.5x12.5x45 17.5 10

*89341  Cuvette spacer for 1-mm cuvettes (part CUV2101-1)
*89342  Cuvette spacer for 2-mm cuvettes (part CUV2102-1)
*89337  Cuvette spacer for 5-mm cuvettes (part CUV2011-1, CUV2023-1, CUV2063-1)

SELF MASKING SEMI MICRO CELL CUVETTE

CUV2023-1* D Quartz 2 5 7.5x12.5%45 0.7 4
CUV2031-1 D Quartz 2 10 12.5%12.5x45 14 4
CUV2025-1 D Quartz 2 20 22.5x12.5x45 2.8 4
CUV2028-1 D Quartz 2 50 52.5x12.5x45 7 4
CUV2032-1 D Quartz 2 10 12.5x12.5x45 1 3
CUV2033-1 D Quartz 2 10 12.5%12.5x45 0.7 2
CUV2034-1 D Quartz 2 10 12.5x12.5x45 035 1
CUV2063-1* E Quartz 2 5 7.4x12.5x45 0.035 @3
CUV2061-1 E Quartz 2 10 12.5x12.5x45 0.07 @3
CUV2065-1 E Quartz 2 20 22.6x12.5%45 0.14 @3
CUV2066-1 E Quartz 2 30 32.6x12.4x45 0.21 @3
CUV2062-1 F Quartz 2 10 12.5x12.5x45 0.48 4x12

CUV2614-1 H Quartz 2 10 12.4x12.4x35.6 0.03 a2
CUV2674-1 ] Quartz 2 10 12.5x12.5x45 0.05 2
CUV2051-1 A Quartz 4 10 12.5x12.5x45 35 10
CUV2052-1 A Quartz 4 10 12.5x12.5x45 1.4 4
CUV2071-1 G Quartz 2 100 1025x 22D 28 19

/
/
*/

Style A Style B Style C Style D Style E Style F Style H Style J
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® LEDSpec
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DIP-UV-MINI-10 Yti&&10mm

=

DIP-UV-MINI-5 Ji&&E5mm
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DIP-UV-MINI-2 Jti&R2mm

DIPTIP SPECIFICATIONS

TIP DIAMETER 1.5 mm
LIGHT PATHLENGTH 2,510 mm
WAVELENGTH RANGE (nm) 200-1000
SAMPLE VOLUME REQUIRED 20-50 pL

DISTANCE FROM TIP TO UPPER EDGE OF SAMPLE WINDOW 7 mm
FIBER LENGTH 1.0m

FIBER OPTIC CONNECTION SMA 905
LAUNCH FIBER BUNDLE (7 x 200 pm) 680 pm*
RETURN FIBER BUNDLE (7 x 200 pm) 680 um*

*Circular packaging of the fiber bundle results in an active area equivalent
to a fiber with a core diameter of 680 um. Using a 600 um connection is
recommended and will result in negligible light loss.

ORDERING INFORMATION

DIP-UV-MINI-2  Mini DipTip™ for UV/VIS/NIR (2 mm path)
DIP-UV-MINI-5  Mini DipTip™ for UV/VIS/NIR (5 mm path)
DIP-UV-MINI-10  Mini DipTip™ for UV/VIS/NIR (10 mm path)
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COLLIMATOR SPECIFICATIONS

LENS DIAMETER 5mm
LENS FOCAL DISTANCE 10 mm

LENS MATERIAL Ultraviolet grade synthetic fused silica

(KU-1)
WAVELENGTH RANGE 220 nm-2 ym

MOUNTING THREADS 3/8-24 UNF

DIVERGENCE < 0.1 rad for 1 mm core fiber
FIBER CONNECTOR INTERFACE ~ SMA or ST

ORDERING INFORMATION

300051 Fiber Optic Collimator (SMA)
300052 Fiber Optic Collimator (ST)

OPTIONAL ACCESSORIES/REPLACEMENT PARTS

13395 SMA Bulkhead feed through connector/coupler, D-hole
13370 SMA half-length bulkhead coupler/connector
CC-3-Uuv Cosine Corrector
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ORDERING INFORMATION

BIF22 Split or combine similar intensities (200/200)
BIF44 Split or combine similar intensities (400/400)
BIF41 Combine UV (400) + VIS (100)
BIF62 Combine UV (600) + VIS (200)
BIF66 Split or Combine Similar Intensities (600/600)

WPI can build custom fiber optic assemblies for many UV/VIS/NIR applica-
tions. Call for more information.
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ORDERING INFORMATION
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SPECIFICATIONS

MODE Multimode
CORE Pure silica
NUMERICAL APERTURE 0.22 + 0.02 (standard)

STANDARD PROOFTEST
MINIMUM BEND RADIUS

70 kpsi
100x clad radius (momentary)
600x clad radius (long term)

ORDERING INFORMATION

UV-ENHANCED FIBER OPTIC CABLES, 230 - 1000 NM

FO-50-SMATM Fiber Optic Cable, T m, SMA, 50 pm Core,

FO-50-SMA Fiber Optic Cable, 3 m, SMA, 50 um Core,

FO-100-SMA1M  Fiber Optic Cable, T m, SMA, 100 um Core,
FO-100-SMA Fiber Optic Cable, 3 m, SMA, 100 pm Core,
FO-200-SMA1M  Fiber Optic Cable, T m, SMA, 200 um Core,
FO-200-SMA Fiber Optic Cable, 3 m, SMA, 200 pm Core,
FO-400-SMA1M  Fiber Optic Cable, 1 m, SMA, 400 um Core,
FO-400-SMA Fiber Optic Cable, 3 m, SMA, 400 pm Core,

FO-400SMA/ST  Fiber Optic cable, T m, SMA/ST connector, 400 pm
core,

FO-600-SMA1M Fiber Optic Cable, 1 m, SMA, 600 pm Core,
FO-600-SMA Fiber Optic Cable, 3 m, SMA, 600 pm Core,
FO-1000-SMA1M Fiber Optic Cable, T m, SMA, 1000 um Core,

FO-1000-SMA Fiber Optic Cable, 3 m, SMA, 1000 pm Core,

ANTI SOLARIZATION FIBER OPTIC CABLES, 190 - 1000 NM
FO-200AS-SMA  Fiber Optic Cable, T m, SMA, 200 ym Core, Anti-

Solarization
PLASTIC FIBER OPTIC CABLES (NON UV), 400 TO 1000 NM FO-400AS-SMA  Fiber Optic Cable, 1 m, SMA, 400 pm Core, Anti-
FOP1-SMA  Plastic Fiber Optic Cable, SMA connectors, T mm x 2 m Solarization
FOP1-SMA/STPlastic Fiber Optic Cable, ST/SMA connectors, T mm x2m  FO-600AS-SMA  Fiber Optic Cable, T m, SMA, 600 pm Core, Anti-
FOP1-ST Plastic Fiber Optic Cable, ST connectors, T mm x 2 m Solarization
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Belz M., et. al. Fiber optic Biofluorometer for physiological research on
muscle slices. Proc. SPIE 9702, Optical Fibers and Sensors for Medical
Diagnostics and Treatment Applications XVI, 2016.

Spectrophotometry. Wikipedia, the free encyclopedia, 2017 (Cross-
references).
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