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ABSTRACT

This project was created an apparatus to study the scattering and reflection
of light source using a laser diode. Experiments were-separated into two parts. Part 1,
find the altitude level above the ground by using laser reflection in three color card,
white , eray and-black card. The experimental data of reflections can be calculated
the average of altitude level and we found that the graph .of reflection was
exponential decay, according to the theory of lidar. The best correct of altitude level
can be calculated the reflection of light in white card than gray and black card. Part
2, find the amount of air pollution from the scattering of light. The amount of air
pollution or smokes will be released into the closed area and varies with time. The
series of time were 1, 3, 5.and 7 minutes respectively. The study of part 2 found that
the reflection of light in large  smokes was-reflected to detector less than small

smokes because in the large smokes-have light scattering more than light reflection.

Keyword : scattering , air pollution , Lidar
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2.4 Laser Diode
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2.4.2 nalnanswawasraaaivasinlen
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Enerqgy
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Valgn;evﬁ§nd e
N-Type

JUM 2.11 Taseasnavaaansnasiai

[91989370: http.//hyperphysics. phy-astr.est.edu/hbase/solids/dope.html]

Electron energy

E, P 1: n* P - n
eV, \1.-.....! r y
'Es il I E" ) “':‘_‘ 1
Epll=twn=mm=- T ******** Er ‘I'—r Y
i hv = E,
E, : ' t
: 00 OA i
1 E 1
1 L
—2 Distance mto device + v
e Electronin CB I I
© Holein VB I
(m @)

31117'i 2.12 59869 p-n

[81989310: http.//thep-center.org/src2/views/daily-life.php?article_id=3]
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3.2 gunsad

3.2.1 wawaslalon (Laser Diode)

5UN 3.2 wwaslalaausdadiden

A1579% 3.1 audRvenamwesinlanudadlen

Wavelength 5327 rim
Power output 10 mW
Working Current 220-mA
Working Voltage +20 to +25 °C
Working Temperature -30 to +70 °C
Storange Temperature 1.9V

3.2.2 Biased Si Detectors

AVAWBSEINIIINDUAUDIRBLAIAINEIAAUTLYI9 350 - 1100 W luwASINa T

MnsTaauureLasdlenRianuenIadu 532 UluLLnS



:Ja‘U’ﬁ 3.3 Biased Si Detectors

A15197 3.2 auiRvee Detector

[termn DET36A
Active Area 13 mm- (3.6 3.6 mm )
Wavelength Range 350 - 1100 nm
Rise Time 14 ns
NEP 1.6x10" W/Hz

Dark Current

0.35 nA (6 nA Max)

Junction Capacitance

40 pF

Bias Voltage

10V

Biased Si Detectors Responsivity

4 —— DETI0A
—DETSEA
e [DE T OO0

Resp onsivity (A7)

200 B0 E00
Wavelength (nm}

SE0

T
SO0

B0 1100

JUN 3.4 MInaUAUBIABIAIYBY detector
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3.2.3 74995 Biased Si Detectors

Protection I ERa
Dads sy OROSEH
F Yo e, Seevae T
onsott v il P
switch " 4, !
50 Capachior =— 0.1 jF |
Battery ‘: i
| :
- +*
GND

gﬂﬁ 3.5 Operating Circuit Diagram

3.2.4 daniwas (Multimeter)
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3.2.5 unasdngln (Power supply)

SUT 3.7 uvdssnglu (Power supply)

3.2.6 gﬂ

3.8 guildlunisnaaes

<
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3.3 N1599NLUUIATIESS

3.3.1 U

g 0 0

3.3.2 W1AsaU

gﬂﬁ 3.10 thaseu

3.3.3 MUSULEIHUUNISTUST (Parabola Plate)

Aay a

denlgauniisatianula 18 wumuns Inunlunissulas 1017.8760 A5

LYURALIRT
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3.3.4 2INSULES

T s i e

JU# 3.12 ansunanldlunisnnany



3.

26

3.4 YANNTNARDY

L
mt' P

3U9 3.13 YAN15NARDY

3.4 35N15N98a94

YIA1INAadlAL o FENENNITA LD ULAYNNTN IR DA LA HIaNTENURIN5U

AaUYl 1 ﬂ’li‘lfi’lFi7F’]’JWlJQQLLa3ﬁ’1ﬂ'liﬁ3ﬁ€]u71’ﬂﬂLLﬁ~3LﬂL‘Ha%

1.

2.

4.

5.

8/
s o

ngunsalaziawasinlanlagliaigaiawingm 90 o
fnrnsageuveuasameslagldaniu taednuuiay 5 uiuasluauasy 6
BT

thiayailfuniansmuasiaunmsuyihiivedoya
thaumsfildumiunumidrgaeseuiioufumaugnsa

= v & A o & o v = W
WaguaINSULUUALNILAEAT ANUUNIPLYD 1 09 V8 4

nauNl 2 NTinUTIaEuaTeeY

1.

2,

9A5UT U 10 Aan

Tdafugudnlulundessuidunan 1, 3, 5, 7 wiianudndu
gruamanudnasile Wunan 1w lawguiiag 10 Juii
MPNTIHHANTNIAaeaTiLe

ATEANANITVIAG D



UM 3.15 Sanasawasiunainsu

27



28

5UN 3.16 Buasaweslunanivium

JUN 3.17 Bualgesiuiainiudin

JUN 3.18 Baaweilunainiuden



3‘1.1

#

3.19 MSNAABIMIUIH MK UAY BB

29



30
N 4
NANISVNNADY

4.1 528219a1Y99aLl s Na1NITai19ula

7.0-
8.5
60
5.5—_

5.0

Power ( mW)

45 4
4,0 - ]

30 T T e | T T 7 T N

Time (min)

JUR 4.1 panianIaEdRNLs TN d e uAe SHUNAT

a o ° & Y o w A P~ = a
LaLsﬂacﬂﬂIaﬂwuqﬂqW’]ﬂquﬂﬁaﬂ‘ﬂﬁqullﬂqqﬂiﬂ']ﬁﬂwaﬂa\?qﬂmaq 10 UWWLLagﬁ]%ﬂQWIU

UD 40 w1 fatilunisyinnsvieaaddedadalan 30 wad Wwisluvinlvinaniseanndauway

lavinlmawasnlalunisnaaaulde

& o ]
4.2 P13l Aa T lUNITATLIUMIAIAIINEN
msveaestizuisainiuesndu 3 & Ae Bunuvuanmeinaniivsinaduazessly
v o o o = sy P = S :.-.'
amateevsedimanudeny Anunuanweinieniiduazesdueimaniuiiuviediuadu
g Adunuanmeinmendduazesdusinmaunudedwanduddn dnaniuiuudasduim

Fhm'iaxﬁawadLLﬁaLLﬁ’JﬁWIUmmmmqﬂ



31

4.2.1 Single - Scatter Lidar Equation [2]

A
P(H) = E5 i BTopCe ™"

N o

e P(H) Ao N1 veauainTelIindundunusiumiugs Tyvqendlu e (W)

W T P O

i-..]

(04

C

<4 s € al ' [

Ao wasuvenawes dvuied 9a )

= = = ' [ 1 a =l

Ao ASas Imheduunssiedui (m/s)

Ao fiunvosyuuBssuLawSaField of view(FOV)Tveidu as1aums (m2)
= =l 1 [

Ao AuE dvthedu wns (m)

Ao MARRYEYNIARoUSIRS Hvteidu (sri. ma)

opt A® Transmission of Lidar optics

AD AUUSLEANTUDINITAAND WA

Al AAsfivesdaslfunnsasvieuiianaiaugweg  laennsvaaes

4.2.2 ansudvrawnudvs suaduinlunisinainisacviauvees

ihdeyaiilianansilugiesening 0 = 1wes iamuraralniauvestayalin

annslinfaresn S uiasde dupaanmiueanavasauavs e U SULaIlY Faiudale

nsendeyalutag 0 - 11umseen

Intensity (a.u.)

0.35 - ¥=1 .239Oe70'405x

1 Z
\.Z] R'20.9763

0.25 +

0.20

0.15 A

0.10

0.05 . ;

High (m)
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Pnnaadeyaidiasiuinsmdeyailitinsanauuuendlmundea dwennsn
waumsildanns e
y= 1.2938—0.405)( (41)
Y = V= anuiduuas  (Hadine)
X = H = anuas (p9)
Fauagldaunisivl fe
¥ = 1.293¢1405H (4.2)
91N Single - Scatter Lidar Equation [2]
P(H) = E£ = BloepCZ2r (4.3)
ilasnniedessietlilald Power Meter Tumsinnsasfeuretuanaiwes uild

Detector Tumsiaunussiudadaguann P(R) Wu VR) wmuaglaaunsdu

V(H) = ES2 BT e (4.4)
N TAN= el

V(H) = B BT, pCe ot (4.5)
11 (4.2) Uiy (4.5)

V(H) = ES= BT,p¢CemeH (4.5)

V= 1.2 31055 (4.2)

azlgannisidu

_ 1293 _p405H
R &

rannsaufaun1seanulay

A4 e-0.405H
1293  H?
In (=) = (~0.405H) — 2In(H) (a.6)
1.293

YANNS7 (4.6) tnFanee MatLABs
2eliann1smng MatLABs sanuiu

H = exp(-wrightOmega(log(L/2) + log(1AV/OAN1/2)/(V/CN1/2) 4.7)
wnuAFLUsTuaNnS (4.7) udIAUIE MatLABs

H = exp(-wrightOmega(log(-.405/2) + log(1/(0.45/1.293)A(1/2))))/(0.45/1.293)A(1/2)

H = 3.3207
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qmﬁwmmmLU@%L%wﬁmmﬁmwmm

Amg e —Amaas
Vogrrgy = mltment 1100 (a.8)

A e

AUINNIAIURANAIAYDINANITNARDS
ANV WTIANTNNAS 0.45 Hadlias dAmgs 2.55 ns

AAugaAIUlAIINNIMAaeEinNge 3.3207 LWAS

2.550-3.3207
2.550

x100

%ETT'OT' =
Yourror = —30.2235 % %

AUl UNANSNAABINIAAAITURANAIRIINNTITNARBY -30.2235 %

4.2.3 ansudmunudusauadwnlun19inaIn15ae iU DeLLEs
Undayailasnansmlugieszuing 0= 1 lups tinAuAaIAGDUYBITaYaLAR
1 [ @ ) r- o = 7] o v w 5 = @
A5 A AU99 LS UL AT L DUNAT I NAINAATR VB LANT D LS ULAINLY AetuTala

mssindeyaluaie 0 - 1 weseen

0,56l L

0:6

R°=0.9270

Intensity (a.u.)

0.0 , r . ;

High (m)
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nmsndeyaudraviiiuinsmdeyanldiinisanasuuuendlnuuien Fsanansn
waunsildeinnsmlein
y = 056390362 (4.9)
Y=V = anuduna  ((ading)
X = H = amuga (wms)
o & & 1o
wuagldaunisini As
V = 0.5639e~0362H (4.10)

11 (4.5) Wisunu (4.10)

V(H) = EZ - BTopeCE="" (4.5)

V = 0.5439€ 0-362H (4.10)

azldaunisdu

r 0.5639 _362H
W= ?e

- L
ﬁ]%?l'ﬁ.!'ﬁﬂLLﬂﬂﬂJﬂ’]‘iU'QﬂN'ﬂﬂtUU

v = e—0.362H
0.5639  HZ2
V
In (=2—) = (=0.362H) = 2In(H) (4.11)

Yraumsi (4.11) 1Auansie MatlABs
2 l9auN15M99 MatLABS sanunilu
H = exp(-wrightOmega(log(L/2) + log(1AV/ON1/2))/(V/CON1/2) (4.7)

UNUANRLUSTUANNNS (4.7) WaA M08 MatlABs

H = exp(-wrightOmega(los(-362/2) + log(1/0.20/0.5639)A(1/2)))/(0.20/0.5639)A(1/2)

H=14¢3
ATUIATLAANAIAUDIHANINARDA

ﬁﬂﬂ??ﬂ@dﬁ]’]ﬂﬂﬂ‘l&ﬁﬁﬂﬁuL’ﬁ@JLLaQ 0.20 fadliad fAuas 2.55 wes

' A o [y =
ﬂ']ﬂ'JWNQQWﬂ']U'DMIQQ7ﬂﬂq'§1ﬂﬁaa&l§ﬂ'ﬂql\lq@ 2.863 LUNT

2.550—-1.473
YWerror = ————x100

2.550

Yoorror = 42.235 %

sanulunamsaassllifnANURANaIAINNITIAGDY 42.235 %
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4.2.4 ansudnunudveauadarlun1sinainisasviouvaquey
drdoyanliuanswlugissening 0 - 1 wes iannueanaaeuesdeyaiia
nnsldlndavesnusunasdadunaainanuranvasandvsousulasnly faludale

vnsandeayalutie 0 - 1 wmseen

0.35 4 Y:O.265qe70.352x

2
- R'=0.7927

0.25 4

0.20

Intensity (a.u.)

0.15 5

0.10

0.05 "

High (m)
JUT 4.4 N5 IKaR A THANNUETENITIA LTLUENUAI LGS (F6)

Qﬂﬂﬂﬂiﬁﬁ‘ﬁm&ﬁLLéJ’J%Lﬁ‘wj”lﬂﬁﬁWﬁBHﬁﬁlﬁﬁﬂﬁﬁaﬂaﬁLLUULEJHGE?IWL‘LJ‘LJL%PJa Feeunsn
waumsileainns wlen
y AM2 654 03 R (4.12)
Y =V = anudiugs. (ading)
X = H = Augs (bm9)
Fatuazldaunisll fe
V = 0.2654¢~0-352H (4.13)

11 (4.5) Wisunu (4.12)
A

V(H) = E%F BT,ptCe™oH (4.5)
V = 0.2654e0-352H (4.12)

azlgaunisiu

_ 0.265 _p.352H
V=T e
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zausaunauniseanu ey

V4 e—D.SSZH
0.265  HZ2
In (L) = (~0.352H) — 2In(H) (4.13)
0.265 ' ’

Yraunsi (4.3) WIFINEIY MatLABs
2eldEnn1sn1e MatLABs aanuiu

H = exp(-wrightOmega(log(L/2) + log(1/(V/O)A(1/2M/AV/CIN1/2) (4.7)
wnuALUSTUENNTT (4.7) WA2AIUIMGIE MatLABs

H

exp(-wrightOmega(log(-.352/2) + log(1/(0.14/0.265)A(1/2)))/(0.14/0.265)M(1/2)

H

0.8989

ANUIUANURANAINVBINAN1TNARDY

{ l:‘l‘ﬁl v = = & =
ANALEIINV BN NANLLTHUES 0.14 Taalas Mg 2.55 wns

Fi’Iﬂ'l’mQNﬁF?WU’Jmulﬁﬂ’lﬂﬂ'ﬁV]ﬂaE]ﬂf]ﬂ'l'?llﬁj!\‘i 1.817-LUR3

2.550—-0.8989

Yoerror = _2_"5_53_"_;(100

%error — 64’-74‘9 0/0

manulupanN IeatiNnAURANaNIINANSNAFDY 64.749 %

4.3 Uncertainty or Standard Error of Mean

A197199 4.3.1 Uncertainty or Standard Error of Mean 9R1NSudY

ATINEY | AAINLUHLEN AR Standard Uncertainty or
(lun3) (a.u) APIILES. | Deviation Standard Error of
(a.u) Mean
0.44
0.45
2,85 0.46 0.452 0.008294 0.003707
0.45
0.46




A1519% 4.3.2 Uncertainty or Standard Error of Mean 484 2 n3U&WN

AU ANILTLILE ALade Standard Uncertainty or
(wmng) (a.u.) ANLLLEe | Deviation Standard Error of
(a.u.) Mean
0.22
0.20
2.55 0.21 0:212 0.011660 0.005214
0.23
0.20

A157199 4.3.3 Uncertainty or Standard Error of Mean 783 a1n3ude

AN ATILTUUES Alaae Standard Uncertainty or
(Wums) (a.u.) ATIMLULAS Deviation Standard Error of
(a.u.) Mean
0.14
0.16
255 0.15 0.144 0.127400 0.056970
0.14
0.13

4.4 N15A5IIAUTNIUEUAZBDY

4.4.1 nmﬁgﬂ’f,ﬂumimﬂwﬁ
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Y=-0.0007x+0.4614
0.47
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>
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& 044
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Code MatLABs
AU DNUN LA BILUY

wuudl 1 whaumsliegliguues ()

In (\—é) = —aH - 2In(H)
AgaanIaliuy Code MatLABs leildu
>>symsVCHL
>> solve (log(V/C) == (-L*H)-log(HA2),H)
ans = exp(-wrightOmega(log(L/2) + log(1/(V/OM1/2)N/(V/QON1/2)
>> H = exp(-wrightOmega(log(L/2) + log(1/(V/O)N1/2N)/(V/CN1/2)

wuuil 2 udaunslviegluguves expl)

azanunsaidioy Code MatLABs oy

>> solve (W/C == (HA(-2) *exp(-L*H),H)

ans = (2*lambertw(0, (LX(C/V)A(1/2))/2))/L
(2*lambertw(0, (L*(C/V)A(1/2)/2))/L

>> H = (2*¥lambertw(0, (LX(C/\)A(1/2))/2))/L
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y=Ce ™ (1)
V=Ce ™ (2)

31N Single — Scatter Lidar Equation

c A

P(H)=Ec— BToptCeH (3)

do P Ae m Swesasiinszidanduiduiusiuaugs fmbhedu Tns (w)
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Chapter 1: Warning Symbol Definitions

Chapter 1 Warning Symbol Definitions

Below is a list of warning symbols you may encounter in this manual or on your

device.

Symbol

PREEPPRROo-—<ct-®Ok |/

Description

Direct Current

Alternating Current

Both Direct and Alternating Current
Earth Ground Terminal

Protective Conductor Terminal

Frame or chassis Terminal
Equipotentiality

On (Supply)

Off (Supply)

In Position of a Bi-Stable Push Control
Out Position of a Bi-Stable Push Control
Caution, Risk of Electric Shock
Caution, Hot Surface

Caution, Risk of Danger

Warning, Laser Radiation

Caution, Spinning Blades May Cause Harm

13051-S01
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Si Biased Detector

Chapter 4 Operation

4.1. Theory of Operation

A junction photodiode is an intrinsic device which behaves similarly to an
ordinary signal diode, but it generates a photocurrent when light is absorbed in
the depleted region of the junction semiconductor. A photodiode is a fast, highly
linear device that exhibits high quantum efficiency based upon the application
and may be used in a variety of different applications.

It is necessary to be able to correctly determine the level of the output current to
expect and the responsivity based upon the incident light. Depicted in Figure 1 is
a junction photodiode model with basic discrete components to help visualize the
main characteristics and gain a better understanding of the operation of Thorlabs'
photodiodes.

loyr = Ipark +1pp

Series layr External
Resistance — LB
A 4 "\ l
|
Photodetector Iy I i Load

1 _‘Junction. ¢ Shunt BRe

;ZS :(i) SZDiode @ T Capacitance 2 Resistance

sistance

I

——— —t

Figure 1 Photodiode Model

4.2. Responsivity

The responsivity of a photodiode can be defined as a ratio of generated
photocurrent (lpp) to the incident light power (P) at a given wavelength:
Ipp

R(A) = ="

4.3. Modes of Operation

A photodiode can be operated in one of two modes: photoconductive (reverse
bias) or photovoltaic (zero-bias). Mode selection depends upon the applications
speed requirements and the amount of tolerable dark current (leakage current).
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Si Biased Detector

The table below gives some advantages to each common type of detector
material.

Dark Sensitivity'

Material Current | Speed (nm) Cost
Silicon (Si) Low High 400 - 1000 Low
Germanium (Ge) High Low 900 - 1600 Low
Gallium Phosphide (GaP) Low High 150 - 550 Med
Indium Gallium Arsenide Low High 800 — 1800 Med
(InGaAs)
Extended Range: Indium High High 1200 — 2600 High
Gallium Arsenide (InGaAs)

4.5. Junction Capacitance

Junction capacitance (C,) is an important property of a photodiode as this can
have a profound impact on the bandwidth and the response of a photodiode. It
should be noted that larger diode areas encompass a greater junction volume
with increased charge capacity. In a reverse bias application, the depletion width
of the junction is increased, thus effectively reducing the junction capacitance
and increasing the response speed.

4.6. Bandwidth and Response

A load resistor will react with the photodetector junction capacitance to limit the
bandwidth. For best frequency response, a 50 Q terminator should be used in
conjunction with a 50 Q coaxial cable. The bandwidth (fsw) and the rise time
response (t) can be approximated using the junction capacitance and the load
resistance (RLoap):

g

fow. = (2 Rygap % C))
_ 0.35
T faw

. Approximate values, actual wavelength values will vary from unit to unit.
Page 7 Rev C, July 12, 2012




Chapter 5: Common Operating Circuits

Chapter 5 Common Operating Circuits

RC Filter External

Protection Diode Photodetector BNC

V| Voltage Resistor  V Bias
Regulator AAA~
5y 1kQ

oot |

Switch
W ! Capacitor —

_I_
Battery

Figure 2 Basic DET Circuit

The DET Series Detectors are designed according the circuit depicted above.
The detector is reverse biased to produce a linear response with applied input
light. The photocurrent generated is based upon the incident light and
wavelength and can be viewed on the oscilloscope by attaching a load resistance
on the output. The function of the RC Filter is to filter any high frequency noise
from the input supply which may contribute to a noisy output.

Feedback
AN

Photodetector

GND GND

Figure 3 Amplified Detector
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Chapter 6: Troubleshooting

Chapter 6 Troubleshooting

Problem

Suggested Solutions

There is no signal response.

Verify that the power is switched on and all
connections are secure.

Verify the proper terminating resistor is installed if
using a Voltage measurement device.

Verify that the optical signal wavelength is within the
specified wavelength range.

Verify that the optical signal is illuminating the
detector active area.

Connect the DET to an oscilloscope without a
terminating resistor installed. Most general purpose
oscilloscopes will have a 10 MQ input impedance.
Point the detector toward a fluorescent light and
verify that a 60 Hz (50 Hz outside the US) signal
appears on the scope. If so the device should be
operating properly and the problem may be with the
light source or alignment.

There is an AC signal present
when the unit is turned off.

The detector has an AC path to ground even with
the switch in the OFF position. It is normal to see an
output response to an AC signal with the switch in
this state. However, because the detector is
unbiased, operation in this mode is not
recommended.

The output appears AC coupled
with long rise times and the
power switch ON.

This is usually an indication that the battery level is
low and needs to be changed. See the Battery
Check and Replacement Section.

13051-S01
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Chapter 7 Specifications

All measurements performed with a 50 Q load unless stated otherwise.

Electrical Specifications
Detector InGaAs PIN
Active Area 3.6 x 3.6 mm (13 mm?)
Wavelength Range A 350 to 1100 nm
Peak Wavelength Ap 970 nm
Peak Response’ R(A) 0.65 AW
Shunt Resistance Rsn 1G0Q
Diode Capacitance C, 40 pF
Rise Time™’ t, 14 ns
NEP (A ,) 1.6 x 10" Wh/Hz
Bias Voltage Vg 10V
Dark Current’ (with 1 MQ Load) I 0.35 nA
Output Voltage Vour Oto10V
General
On/Off Switch Slide
Battery Check Switch Momentary Pushbutton
Qutput BNC (DC Coupled)
Package Size 2.8"x1.9"x0.83"
(70 mm x 48 mm x 21 mm)

PD Surface Depth 0.13" (3.4 mm)
Weight 0.2kg
Accessories SM1T1 Coupler

SM1RR Retainer Ring
Storage Temp -20t0 70 °C
Operating Temp 10to 50 °C
Battery A23, 12 Vg, 40 mAh
Low Battery Voltage® (See Battery Check)
Vour (Hi-Z) ~gV
Vour (5090) ~400 mV

? Measured with specified bias voltage of 5.0 V
* Low battery voltage will result in slower rise times and decreased bandwidth.

* Assumes the batfez vo!!age draes below 9.6 V. The reverse erotect.ion diode ﬁenerates a 0.6V droﬁ.
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Chapter 7: Specifications

7.1. Response Curve

DET36A
0.6

0.5-
.
0.4
0.3
0.2

0.1

Responsivity (A/W)

0.0 —————4———+1——r—"+—"T—"—"T—"1
300 400 500 600 700 800 900 1000 1100 1200
Wavelength (nm)
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7.2. Mechanical Drawing

Visit the web for a more detailed mechanical drawing.

262mm
1.03in

1

Power Swilch —

Battery Position __|
Indicator

See Specs

Table for
Distance: 1

Detector
Surface

4

19:mm,
0.75in

DETAIL A
SCALE 21

450 mm

1.89in

43.2mm

1.700n

T

#8-32 x 0.25" Thread
(M4 x &.35mm for -EC)

1 |
1.2 mm
0.64in :
53.3mm 70,1 mm
210 276
SMO5,(0.53540) | el 4
Intemal Thread
1.035-40 External Thread
Martes with SMI Ling ——
* 12,7 mm
211 forn D50
0.831n (I T
Battery Cap Quiput BNE
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Chapter 10: Thorlabs Worldwide Contacts

Chapter 10

USA, Canada, and South America
Thorlabs, Inc.

56 Sparta Avenue

Newton, NJ 07860

USA

Tel: 973-300-3000

Fax: 973-300-3600
www.thorlabs.com
www.thorlabs.us (West Coast)
Email: sales@thorlabs.com
Support: techsupport@thorlabs.com

Europe

Thorlabs GmbH
Hans-Béckler-Str. 6

85221 Dachau

Germany

Tel: +49-(0)8131-5956-0
Fax: +49-(0)8131-5956-99
www.thorlabs.de

Email: europe@thorlabs.com

France

Thorlabs SAS

109, rue des Cétes

78600 Maisons-Laffitte
France

Tel: +33 (0) 970 444 844
Fax: +33 (0) 825 744 800
www.thorlabs.com

Email: sales.fr@thorlabs.com

Japan

Thorlabs Japan, Inc.
Higashi-lkebukuro Q Building 1F
2-23-2, Higashi-lkebukuro,
Toshima-ku, Tokyo 170-0013
Japan

Tel: +81-3-5979-8889

Fax: +81-3-5979-7285
www.thorlabs.jp

Email: sales@thorlabs.jp

Thorlabs Worldwide Contacts

UK and Ireland

Thorlabs Ltd.

1 Saint Thomas Place, Ely
Cambridgeshire CB7 4EX

Great Britain

Tel: +44 (0)1353-654440

Fax: +44 (0)1353-654444
www.thorlabs.com

Email: sales.uk@thorlabs.com
Support: techsupport.uk@thorlabs.com

Scandinavia

Thorlabs Sweden AB
MéIndalsvagen 3

412 63 Goteborg

Sweden

Tel: +46-31-733-30-00

Fax: +46-31-703-40-45
www.thorlabs.com

Email: scandinavia@thorlabs.com

China

Thorlabs China

Room A101, No. 100

Lane 2891, South Qilianshan Road
Putuo District

Shanghai

China

Tel: +86 (0) 21-60561122

Fax: +86 (0)21-32513480
www.thorlabs.hk

Email: chinasales@thorlabs.com
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