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A CAUTION

RADIATION

Do not stare
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May be harmiful
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— DIN 58959-4: Quality management in medical microbiology — Part 4:
Requirements for investigations using light microscopes
DIN EN 1335-1: Office work chairs — Part 1: Dimensions — Determination of dimensions
DIN EN 12464-1: Lighting of work places — Part 1: Indoor work places
DIN EN 12665: Basic terms and criteria for specifying lighting requirements
DIN EN 13150: Workbenches for laboratories — Safety requirements and test methods

DIN EN 150 15189:
DIN EN 150 9241-11:

DIN EN 150 60601-1-6:

PAR & AL A 22 b e

Medical laboratories — Particular requirements for quality and competence
Ergonomic requirements for office work with visual display terminals —
Guidance on usability

Medical-electrical equipment — General requirements for basic safety and
essential performance

DIN 33402-2: Ergonomics — Human body dimensions — Part 2: Values

DIN 33406: Workplace dimensions in production

DIN 33408: Body templates for seats

DIN 33411: Human physical strength

DIN 68877: Swiveling work chair - Safety requirements, testing

DIN EN 614-1: Ergonomic design principles — Part 1: Terms and general principles



— DIN EN 894-1: Ergonomic requirements for the design of displays and control actuators — Part 1:
General principles for human interaction with displays and control actuators

— DIN EN 894-3:; Ergonomic requirements for the design of displays and control actuators — Part 3:
Control actuators
— DIN EN 62079: Preparation of instructions — Structuring, content and presentation

— DIN EN ISO 7250:  Basic human body measurements for technological design
— DIN EN IS0 14738: Safety of machinery — Anthropometric requirements for the design of
workstations at machinery

— 150 11226: Ergonomics — Evaluation of static working postures
— SEMI S8-0307: Safety guidelines for ergonomics engineering of semiconductor manufacturing
equipment
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Eyaplece ayecup ®
A4A4E01=0000=000

é Eyeplece PL 10w/22 Br, foc,
44036501 0-000

Eyeplece micromater Eyeplece PL 16xM6 Br, foc,

s prlee llst 440545000000

Crossline mlcrometer Eyeplece E=PL 10x/20 Br, fac,

sae price st 444232-9904-000

Eyeplece PL 10%/22 Br, foc, Pol
with crossline gratlcule
AdA036-5020=000

Elnocular photo tube
20123 (100:0/0:100),
uprlght Image

with slldng prlsm
4255209030000

Auxl|lary mlcroscope, d=30
444830-5502=000

Blnacular photo tube
30%/23 (50:50),
reversed Image
475520301 0-000
Blnotular phots tube
30°/23 (100:0/0:100),
reversed Image
43552 0=3020000

Comfartable blnocular

ergo photo tube 15%/23 (50,50)
vert|eally adjustable

and extendable, uprlght Image
A2 5530050000

0

Flnhole dlaphragm, d=30 mm
44402 0-0000-000

Elnocular tube 30723,
reversed Image
AZEEE=E000=000
Blnocular tube 20123,
uprlght Image
A75520=3020=000

uprlght Image

Ultra condenser  Dry darkfleld condenser
1214075400 0,8/0.95 (0,6/0.75)
265500-0000-000  4835D5-0000-000

=) =)

Condenser holder 2

for darkfleld condenser {:‘:ﬁ

445323=0000=000

Condenser 0.9/1.25 H
— for Axlo Lab,A1
42422 78000=000

Condenser 0,9/1,25 H,
D, Ph, Ph2, Pha for

Axla Leb.A1 4323235000000
4242279010060 Speclmen halder for
count|ng chambers 75125,
spring lever left
Condenser 0.5 H Pol 431313-9030-000
Madulator disk e
H. D065 Ph1.2,3 474725-4080-000
4242254807 (H00
Condenser,
achrom =aplan, 0,9 H Speclmen holder plate
4742754080000 for slidas sultable
Condenser, achrom =aplan, for transm [tted
0.9HDFhDIC and reflectad lIght
41423 5=H070=000 432323002 (=000

43557 DmB0E0000

Speclmen holder
for ane=hand oparatlon,
spring lever Jeft

Blnecular ergo tube 5e30°23 (comobs ),

4257185-9050-000

Tube carrler for 1 co=obsenver,

Adaptaton set for
tubes Axlo Scope Al
4251450070000

Center comp, co=observatlon
for Axlo Scope,A1/Ax|o Lab,A1
4251454501 0-000

Tube carrer multldlscusslon
for 2 tubes, end pane| [Inear, [ir

Intermed|ate plate Axlo Lab.A1
for tubes
4337328040000

L

light-Intenslve, end panel, left

425 145=0060=000

Mechanlcal stage 75x30 R
with hardcoat anodized surface
A32035-5150=000

Mechanlcal stage 75x30 L
with hardeoat anod|zed surface
A32035-3160=000

Mechanlcal stage 75x30 R
ergon, drlve, flxed posltlon
with hardeoat anod|zed surface
4320355180000




Blnocular tube 30%20,
reversed Image
47557 2=A000=000

Blnocular photo tube
30°/20 (50:50),
reversed |mage
43553 =A010=000

—e—

Analyzer to be screwed

Into tubes Axlo Lab.A1
or In Intermed|ate plate
for tubes Axlo Scope Al
428107-9000-000
Quartz depolarlzer to be

serewved Into tubes Axlo Lab.A1

or Into Intermedlata plate
for tubes Axlo Stope A1
A28106-9020-000

Blnocular ergo tube B-38"/20,
reversed [mage

47552 1007 (=000

Ineludlng:

Base plate for microscope stand

Ao Lab A1

% Recommended to use;
Base p|at: far
mlcrescope stand
Anlo Lab.A1
4300372100000

Blnocular ergo photo tube
8-38°/20 (50:50), reversed Image

=
=)

4755223030000

4 Includlng:

Y= fase plate for mlerescope stand
Axlo Lab AT

Analyzer to be screwed
|nto tubes Ax|o Lab,A1
of |n [ntermed|ate plate
for tubes Axlo Scope.Al
A7A 107000000
Quartz depolarlzer to be scrawed
|nte tubes Ax|o Lab,A1

of |nto [ntermed|ate plate

for tubes Axla Scope.Al

Mlcroscope stand Axlo Lab A1
HAL 35, 5x H

43003 7-5000-000

Mleroscope stand Axlo Lab.A1

HAL 35, 5% H, machanlcal stage R 2

430037207 0=000

A78106«207 (=000

Blnocular tube 30°/23,
reversed [mage
A25520=5000=000

% Blnocular photo tube
30°/23 (50;50),
reversed |mage
A25510-8010-000

# Blnocular tube 20°/23,

upright Image

4755703020000

# Blnocular photo tube
30723 {(100;0/0; 100,
reversed Image
42553 00020000

% Blnoculer pheto tube
200723 (100:0/0: 1000,
uprlght Image

472557 (=803 0=000

e

|ntermad|ate plate Axlo Lab,A1
for tubes
4237325040000

HAL 35, 4x H,

rotary stage Pal 360°
43003 7-9030-000
Fine drlve knob
wilth scale,
changeable
3005 14000000

M|croscope stand Axlo Lab, A1

Attachable object
gulde Pol, 45x25 mm
43237300 10-000

Rotary stage Pel, 360°
wilth clamplng devlce
for Axlo Lab
437035190000

>/

(%5)

Flne drlve knob

@ with szale,
changeable

430051-9000-000

Base plate for
micrascope stand Axlo Lab,A1
4300379100000




Blnocular ergo photo tube 5=30°/23
{100:0/0:100), uprlght Image
425520-9040-000

recommended to use:

Base plate for mlcroscope stand
folo Lab,AY

A30037-5100-000

Comfortable binocular

ergo photo tube 15°/23 (50:50)
vertlcally adjustable and
extendable, uprlght Image
42552 0-9050-000

mandatory;

Base plate for

mlcroscope stand Ax|o Lab, Al
430037-5100-000

Blnocular tube 30°723,
reversed [mage
A25520-90004000
Blnocular tube 20°/23,
uprlght Image
A25520=0090-000

Binocular photo tube Pol
P23 (100:0/0:100),

uprlght Image
425520-9100-000
recoenimended 1o use:

Base plate for

mlcroscope stand Axlo Lab.A1
430037-9100=000

Blnocular erge tube 20°/23,
reversed Image varlable,
cantinuous verleal adjusiment
425311-0000-000

mandatary:

Base plate for

mleroscope stand Axlo LabA1
A30037-9100-000

Blnocular ergo photo tube
207123 MAT (100:0/0:100),
uprlght [mage varlable,
contnuous vert|cal adjustment

Blnocular erge photo tube
10°123 (100:0/0:100),

reversed Image varlable,
cont|nuous vertleal adjustment

42551 2-0000-000 42551 4=L000=000

mandatory: mandaton;

Base plate for Base plate for

mlcroscope stand Axlo Lab,A1 - mlcroscope stand Axlo Lab A1

4300373100=000 A3005 781 00=000

Comfortable binocular ergo tube 8-33°/22,
50 mm hlgh, reversed Image varlable,
cont|nueus angle adjustment B-33°

and vertlcal adjustment 50 mm

42552 10040-000

incluging:

Base p
frilcrasg

far

ope stand Axlo Lab,A1

Dust cover G
A59306-0000-000

Dust cover for

Prlmo Vert/Axlo Lab,A1
1551078014000

Mlcroscope stand Axlo Lab.A1
HAL 35, 4xH, conescopy,
rotary stage 360"
A30037=0040-000

Axlo Lab.AY
HAL 35, FL-LED, 5x H
43003 7=5307 0000

Mechan|cal stage 75x30 R
for reflected llght
4370359170000

Mleroscope stand s |

Mlcrascope stand
Axlo Lab,A1 MAT
HAL 50, 5x HD,
stage A

Fine drive knoh
wlth scale,
thangeable
A30051-8000-000

Flne drlve knob
wlth scale,

changeable
430051-9000-000

Fliter holder
A003T1037000

|nterference wldesband fllter green,
d=31x4

ARTANILODNN00

Band pass |nterference fl|ter green 546,
d=32x3

ARTANTLO00000

Heat absorblng fllter KG 1, d=32x2
A6TE30-0000-000

Neutrakdenslty fliter 0,06, d=32x2
2/ 84000 0000

Neutrabdensity fllter 0.25; d=32x2
AG73AG=0000=000

Palarlzlng fllter 32 mm
473600-0000-000



Compact

dlgltal camera

0N reruEs

—

AxloCam ERc

AxloCam IC
AxloCam MR

other AxloCam on request

Camera adapter T2-C 1" 1,0x
426 104-0000-000

Camera adapter T2-C 1" 1.0x,
adjustable

420100000000

Camera with
SLR bayonet

T2 adapter

for SLR camera @
o request

| Camera adapter Un|versal digltal Adapter vid
| for |nterface 44 camera adapter d30 Hlgh end dlgltal 60 Ep.”;.v'l};: E—T;r;‘i?:ﬂ:
| on raquest M37/5240,75 camura adapter 44 4561 080000000 36115000 :-'”u;u
4261 26-0000-000 M52x0,75 varlable Camera adapter L Camers adant
| 426125-0000-000 BON-C 23" 0 5x mera adapter
0 3" 0, T2<T2 SLR 2.5%
| =G0 4261160000000
mira adapler
| @ BON-C 213" 0.63x Adapter
| Adapter G0N-2 Adapter 60N for Adapter G0N=14 A261130000-000 BONST2 1,0
426102-0000-000 mlcroscope camera, 426102-0000-000 Lamers adapter 426103-0000-000
| BON-C 1" 1.0x
d=30 mm - .
| 426101-0000-000 426114-0000-000
| Double adapter 60N « 2x GON
| Double adapter for PEC; wlth sllder mount
A T1=1x 60N 4761414907000
| switchable mandatory:
| 426142-0000-000 Base plate for
anGatony, microscope stand Axlo Lab.Al
| Base plate for A3D037-5100-000
mieroscope stand Axlo Lab.A1 f:
| 430037-5100-000 . Slider wlth 100 % mlrror
| for double adapter
4261475011000
| Gy Adapter 60N =T2 1.0x
| ¥ 426103-0000=000
| . 5llder with beam splltter mount
4| for double adapter
| 426141-9021-000
| Photo tube / ergo photo tubs
| according to system conflgurat|on
= &

Polarlzer rotatable Lowspower system Color fllter carrler 3x Polarlzer D, flxed,
®_ wlth color fllter carrler far objectlves 2,5x/4x for fliter d=32 mm remavabla

477707-0000-000 for condenser 0,9/1,25 H A2B30E=0000=000 4271010000000

44822 5-4050-000
C EEL

Polarlzer D, 50° rotatable, Polarizer flxzd with Clreular polarlzer D

removable [ambda plate rotatable Ineludlng sllder 6x20

4777060000000 with compensator Lambda/a

4452260000000

453623-0000-000

;
|



Reflector module FL EC PEC
42493 1=0000-000

Fllter set for reflector modules FL
see price list

Optovar modules
see price list

Analyzer module
42493 7-3901000

Analyzer sl|de flxed
far trandmitied |Igh!, a0
4336050000000

not usable witn
microscope stand Axio Lao,A1 MAT
4300370050000,
Compensator Lambda, 6x20
473704=D000-00C
Compensator Lambda/d, 6x20
473/14-0000-000

Analyzer slide 0,

flxed with lambda plate
4536810000000

Antlglare scraen
4521630000000

Adapter M 27x0,75
auf Wo8H'0"
(000007 095-168

Object marker
00CO00-1105-0/2
Refl I set

for object marker
00000=04 7 B=237

Reflector module brlghtfleld ACR P&C
for reflected light

A24528=8901=000

Reflector module darkfleld ACR PEC
for reflected light

A2452 20901000

Reflector module CD|C/TIC ACR PAC
for reflected [lght

ALAGAAT00=000

Filter diger
| et | stanc

DIC slider € 6x20 for
EC EPN Sx=20x
00000=1105-1492
DIC slider € 6x20 for
EC EPM S0x-100x
000000-1105-143
TIC sllder 6x20
QO0000-1105-190
lusable wlth

Heflactar module
C-DICMIC ACK B&C
42454 1=8000=000)

Reflector module DIC/Pal ACR P&C

for reflected [Ight

424935-0000-000

Reflector module DIE/Pol red | Lambda
ACR PRC for reflected lght

42493 E0000=000

Reflector module polarizer ACR P&C
for reflected [Ight

L2497 30001000

Bulb 12 V50 W
halegen rellector GUS,3
D00000-0488-372

— Objectlves N-Achroplan Pol
see pree st
Object|ve N-Achraplan M27
see prfoe [lst
Object|ves EC-Eplplan M27
see price list

Objectives A=Flan M27
sae price st

Objectlves W 0.8

s prles llst

For fluorescence:

LED module 365 nm
4230570510000
LED module 625 nm
A2 30552000
LED module 815 nm
4230528530000
LED module 530 nm
24050540000
LED module 530 nm
4230570550000
LED module 505 nm
A2305 0560000
LED module 470 nm
4230520570000
LED module 455 nm
A423052=8580=000
LED maodule 380 nm
A2305-0590-000
LED module

neutral white
540-580 nm
A423052-9600-L00

Bulb 12V3SW
halogen reflector GUS,3
O000C0-0425-360

Whitellght LED lamp 3 W,

dayllght
000000=051 2583

Whitellght LED [amp 3 W,

warmil[ght
0000CC-I51 2682



2.3 FRSH

RF (KX %X B
WA EAHLA Axio Lab.Al
TEMEERE (430037-9000-000) ..oovoveceeecrceeieeseeeeeeeenes £ 219 mm x410 mm x 395 mm
LA 2T 1) 32 LA 22 2 1 WS 5 R0 A TR 7 5 P35 R v AT SR Al /I ) 22 31 5 08 5% 37 1) v
(FRSm ) LIfE & 231 H &R
FHLEC A [R5 5 1) v B2 R ] DA% DL R 7t 5
- WS B N AL BN 10 mm A UsE
- W1 [ 2 WL A B
- NHL TR 24 0 4 05 fe b PR 1= 10mm S W %% 1 5

HE
WM FEHE Axio Lab. AL URFERRASFIZLE) e, ¥J 8-20kg
2%y s
B (FEEHEH)
R IR EEIR T oottt ee e ee e n e -40 F| +70°C
fEFE:
TV IR EE IR T oot s s neenees +10 F| +40°C
FIRAR ORI ARG w2 RO SO Bk 35°C I} 75 %
BIE:
TV IR BT IR T oot s s en e neenees +10 F| +40°C
JIRARIOV =R RTAEG . 22 NI Bk 35°C I} 75 %
I 55 =1 - AT % K 2,000 K
R T E T oottt 800 hPa % 1060 hPa
T T T ettt ettt ettt et ettt et ettt e et et et et eneereanens 2
BIEULHA
VLTI ettt ettt ettt ettt et st et et et e e et et ee e e e et et ee et e et et ee e nnenenens =N
FFFVZELR oottt ettt e e et ee et ee e ee st et e e e e en e ee e e en et n et ee e neens |
FRAPIZETR ettt ettt et en et enen et et en e IP20
L T 2225 oottt ee e %18 DIN EN61010-1 (IEC61010-1)
........................................................................................................ & CSA fll UL #iE
T EEL T ettt ettt n et ee et en et en et I
0 7 = 1O F218 EN 55011B £
BIZE ettt ettt ettt e et et et r et en e en e ¥ H4 DIN EN61326
S T BB e 100-240+10 %, AF5EH— LI EE,
VB TR ..ottt ettt ettt n ettt en e en et en et eneneans 50/60 Hz
AXIO LADAL THZE .o s e s s e se s s s s e s e e es s es s s en e 110 VA

|EC 127 {#kx42
AXIO LADAL TEH L oottt eee e e e eeee e eeseseeeeeesneseaaneses 2xT 3.15A/H,5x20 mm



IR
LED &5

BE B <R RTTRT K 3W

PHTTTEIE] ettt ettt ZEaznliH 0.5 3] 12V
755 AT IR

B5 B <SOSRV I K 35W
SfE e Z AT IR

B B <SOSR 50W

PHTTTEEEL oo ees e s e eee s seenenes SR 0.5 F 12V
A 3 LED 5% % 65

TEATETE oot 365,380,455,470,505,530,590,615,625nm

8¢ # 4 J6(540-580nm)

LED ZZAEZE M oot er e enaees 1218 IEC62471 LED 2 %

AXxio Lab.Al:
WY & M YL

15 T USSR 4mm/ |
TR ettt ettt anann 0.4mm/ & 5 /NS B 4um
T T oottt eeeee e eees e s eseeaeeeeeteeeeseseseeeeaeeeeeteeeteeeenenenas 30mm
4 =71 LY AN OO i 2 AT E
AR JEEE 0.9/1.25 H, 1 sl Al A b % 4
......................................................................... W17 RS AIAE 2 1,2,3
FBNIBEIETE oot MR B3 6 25 111 52 ,4X H Pol B 5X HD,M27

FRN I REHEE B <o AX SRS A



2.3.1 UREENAE

ias) M EL A MEf | AR | WEEE
E mm

425522-9000-000 | Binocular tube 30°20 30° -none - 4347470

425522-9010-000 | Binocular photo tube 30°/20 (50:50) 30° - none - 4347470

425522-9020-000 | Binocular ergo tube 8-38%20 8-38° Angle 407 - 534

425522-9030-000 | Binocular ergo photo tube 838%/20 8-38° Angle A07 - 534
(50:50)

425522-9040-000 | Binocular ergonomic tube 8-38°/22 8-33° Angle 412 - 603

Height

425520-9000-000 Binocular tube 307723 30° - none - 449 f 485

425520-9010-000 Bin. photo tube 30°/23 (50:50) 30° -none - 448 / 485

425520-9020-000 | Bin. photo tube 30%23 (100:100) Bio 30° -none - 449 /485

425520-9030-000 | Binocular photo tube 20°/23 (100:100) | 20° - none - 442 / 481

425520-9040-000 Bin. ergo tube (100/100), angle- 5-30° Angle 395 - 537
adjustable, upright image

425520-9050-000 | Bin. ergo tube 15%23 (50/50), 152 Height 410 - 509
telescopic, height, upright image telescopic

425520-9090-000 | Binocular tube 20°/23 20° 447 7 481

425520-9100-000 | Bin. photo tube 20%23 Pol (100:100) 20° 447 481

425511-0000-000 | Binocular ergo tube 20%/23, 20° Height 457 - 574
44 mm height

425512-0000-000 Bin. ergo tube 20°/23 (100/100), reverse | 20° Height 457 - 574
image, 44 mm height

425514-0000-000 | Bin. ergo tube 20°/23 (100/100), 20° Height 457 - 574

upright image, 44 mm height

| Ve =20

[ 5 WL 2% A P AN i AL R 2 WL R 1

WLE fa] B M1/ Foe e

1 R B P T U A AL R S L

WLER fa] e M1/ B e

P B8 2 LA R 65mm Il E15 .

lhn 442/481 Bl 442 %] 481 mm

41 411:457/574 B 457 % 574mm




232  BideER A e R A EAR BB B
MEE IS WS EH e Ot B
430037-9000-000 | 430037-9040-00 | 430037-9020-000
430037-9010-000 0 430037-9050-000
430037-9030-000
425522-9000-000 | Binocular tube Small Small \ /
30°/20 Bio /
'\.\“." lll,"ll
_— _— \-.‘ f."‘l
425522-9010-000 | Binocular photo tube Small Small \‘x‘ f
3020 (50:50) ‘u\ /
— —_— .\\\ f;,"
— —— :w:n'
425522-9020-000 | Binocular ergonomic tube Small I\
2-38%20 FAEAY
_— I '\.\
m* /o
! "‘
425522-9030-000 | Binocular photo tube Medium / Y
8-38°20 (50:50) — ;f \\\
/ Y
M* II.-" k1
425522-9040-000 | Binocular ergonomic tube Medium Medium Medium
2-33%22
Spacer Spacer
M* M* M*
425520-9000-000 | Binocular tube Snall Small Small
30°/23 Bio
Spacer Spacer
425520-9010-000 | Binocular photo tube Medium Medium Medium
30%/23 (50:50) Bio
Spacer Spacer
M M M
425520-9020-000 | Binocular photo tube 30%23 | Medium Medium Medium
(100:100) Bio
Spacer Spacer
M M M
425520-9030-000 | Binocular photo tube Medium Medium Medium
20°/23 (100:100) upright [ .
mage pacer pacer
M M M
425520-9040-000 | Binocular ergo photo tube Medium Medium Medium
(100/100), angle-adjustable, S S
upright image pacer pacer
M M M




MEE IS MEZ T FEH HEf Ot B
430037-9000-000 | 430037-9040-00 | 430037-9020-000
430037-9010-000 0 430037-9050-000
430037-9030-000
425520-9050-000 | Binocular ergo tube 15523 | Medium Medium Medium
(50/50), telescopic, height,
upright image Spacer Spacer
M M M
425520-9090-000 | Binocular tube Small Small Small
20723 Mat
(analog 9030 without Spacer Spacer
camera output) — — .
425520-9100-000 | Binocular photo tube Medium Medium Medium
20°/23 Pol (100/100)
Spacer Spacer —
M M M
425511-0000-000 | Binocular ergo tube 20523, | Medium Medium Medium
reverse image, 44 mm
height Spacer Spacer -
M M M
425512-0000-000 | Binocular ergo tube 20%23 | Medium Medium Medium
(100/100),
44 mm height Spacer Spacer -
M M M
425514-0000-000 | Binocular ergonomoic tube | Medium Medium Medium
207723 (100/100), upright S S
image, pacer pacer
44 mm height M M M

* AR E T

R IIARRE

By Small (/N5):415510-1901  Medium (7 5):459306-0000-000
HH E AR o1 &) 4 : necessary (77 ) ----unnecessary (/1 7 #)
(423732-9040-000)

JEAR M: A2 M:AEE - ARE

DI
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3.1.8 Mounting rotary stage Pol
3.1.8.1 Removing rotary stage pole

* Loosen screw cap (Fig. 3-12/6) from

the
spring housing (about three rotations).

* Pressrotary stage Pol (Fig. 3-12/4) to
the front against spring-loaded pin
(Fig. 3-12/7), lift it off the stage carrier
(Fig. 3-12/5) from the back and

remove
it upwards.

* Re-tighten screw cap (Fig. 3-12/6).

3.1.8.2 Attaching rotary stage Pol

I Where necessary, loosen screw cap
(Fig. 3-12/6) of spring

K. 3-12 RNt B & IR i housing with approx. three
S BH R i rotations.

1 Placerotary stage Pol with the groove of the dovetail (stage bottom) on spring-loaded pin
(Fig. 3-12/7).

1 Attach therotary stage with the clamp screw (Fig. 3-12/8) pointing to the front right.
Press the rotary stage Pol to the front against the spring-loaded pin and lower it towards
the back into the stage carrier (Fig. 3-12/5), then releaseit.

1 Retighten screw cap (Fig. 3-12/6).

15" The rotary stage must be mounted so that the vernier scaleis on the left side
and clamp is onthe right side.

3.1.8.3 Dismantling the detachable specimen guide and mounting stage clips
I Loosen the knurled screw (Fig. 3-12/1) on the specimen guide Pol. Withdraw the

specimen guide Pol (Fig. 3-12/2) upwards.
I Insert the stage clips (Fig. 3-12/9) into the holes provided.



With high-power objectives centering can be
exact only for one selected objective.

All stages are factory-precentered, i.e. while
rotating the stage the specimen feature set to
the center will remain in the center. If the
specimen feature moves off the center of the
field of view (Fig. 3-13/5), while rotating the
stage, the stage should be re-centered by
following this procedure:

3.1.8.4 Removing the stage clips and mounting the detachable specimen
guide Pol

Remove the stage clips (Fig. 3-12/9) from the rotary stage Pol.
Insert the specimen guide Pol (Fig. 3-12/2) with the two cylindrical pins on the underside
into the holes provided (Fig. 3-12/3) and tighten the clamp screw (Fig. 3-12/1).

3.1.8.5 Centering rotary stage Pol

The KOHLER illumination on the
microscope must be adjusted before
centering the stage  (see Section 4.1.1). K. 3-13 e ot EY &

Turn the nosepiece to swing the non-centring objective mount.

For centering the stage, use a contrasting specimen and an eyepiece with crossline
reticle.

L oosen the stage clamping screw (Fig. 3-13/1) and screw cap on the stage carrier (Fig.
3-13/3).

Rotate the stage to determine the position of maximum offset of the specimen feature
(Fig. 3-13/5, origin of arrow) from the center of the eyepiece reticle.

Reset the two centering screws on the stage carrier (Fig. 3-13/2) using a SW 1.5 socket
wrench (Fig. 3-13/4) to move the specimen detail by half an arrow length in the direction
of the crosdine center. Check whether the specimen detail moves when the stageis
rotated again; repeat the procedure, when required.

I35 The SW 1.5 socket wrenches are located in the storage compartment on the rear side of

the microscope stand.

I  When centering is finished, re-tighten screw cap (Fig. 3-13/3).



3.1.8.6 Centring objectives of the
polarization stand
The nosepiece 4x Pol is equipped with one
fixed and three centerable objective positions.
N\ Stage centering of the non-centering objective
1 mount is necessary to ensure that a specimen
feature located in the center of the field of
view does not drift out while rotating the stage.
By centering of the remaining objectives, the
specimen feature remainsin the center of the
field of view even after changing the
objective.

* The KOHLER illumination on the
microscope must be adjusted before centering
K. 3-14 Y. the stage (see Section 4.1.1).

* For centering the stage, use a contrasting specimen and an eyepiece with crossline reticle.

* First turn the nosepiece to swing the noncentering objective mount. Center the rotary stage
for the non-centering objective mount as described under 3.1.8.5.

* Turn the nosepi ece to move a centering objective mount into the light path.

* Rotate the stage to determine the position of maximum offset of the specimen feature (Fig.
3-14/3, origin of arrow) from the center of the eyepiece reticle.

* Reset the two centering screws on the stage carrier (Fig. 3-14/2) using one SW 1.5Allen
screw-driver (Fig. 3-14/1) each to move the specimen detail by half the arrow length in the
direction of the crossline center. Check whether the specimen detail moves when the stage
is rotated again; repeat the procedure, when required.

* Center the other two objectivesin the same manner

U35 To maintain this centeri ng accuracy, when replacing it isimportant not to hold the

objectiveitself, but the knurled ring of the nosepiece to rotate the latter.
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3.21 Mounting the light intensive co-observer unit

The light-intensive co-observer unit is mounted on the Axio Lab.A1 with a main observer and one
or two co-observers in accordance with the separate instructions for use for multi-discussion

facilities (Publication No. M60-2-0048).

K. 3-26 &l

3.2.2 Mounting polarizer D or filter

holder
Lift the condenser carrier together with its
drive knob upwards asfar asit will go.
If necessary, unscrew locking and holding
pinstogether with the overview fixture from
thecondenser carrier.
Hold the polarizer or filter holder (Fig.
3-26/4)parallel to the underside of the
condenser carrier (Fig. 3-26/1) and screw
the holding pin (Fig. 3-26/2) of polarizer
(Fig. 3-26/4) with the angled adjusting
lever (Fig. 3-26/3) into the front left
threaded hole below the condenser carrier
asfar asit will go.
Screw the locking pin (Fig. 3-26/6) with
adjusting lever (Fig. 3-26/5) asfar asit will
go into the rear threaded hole of the
condenser carrier.

The other components shown in the system overview at this point must be mounted analogously.
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114 Setting transmitted light polarization
4.1.4.1 Detecting birefringence

(1) Application

The transmitted light polarization method is used for specimens which change the state of polarization of
light. These specimens, such as crystals, minerals or polymers, are referred to as birefringent. When these
birefringent substances are viewed between crossed polarizers (polarizer L analyzer), they appear bright
while their surroundings remain dark.

Birefringent substances are identified in that they show four bright and four dark positions when rotated
through 360% between crossed polarizers. Depending on birefringence, thickness and orientation of the
specimen, interference colors ranging from gray (mostly with biological specimens) to white, yellow, red
and blue appear in this process. These interference colors can be of the first or any higher order.

(2) Instrumentation

Polarization methods can be used in the transmitted light on Axio Lab. AT microscopes for transmitted
light polarization and conoscopy.

— Tension-free objectives

Rotary stage Pol

— Polarizer D (rotatable or fixed)

Analyzer slide D, fixed, or lambda or lambda/4 compensator

Depolarizer (for screwing into Axio Lab.A1 tubes) to avoid undesirable polarization effects

= The depolarizer is already incorporated in the Axio Lb.A1 stand for conoscopy.

A depolarizer (quartz depolarizer) should be installed in all microscopes used for examining
mineral/geological specimens.

A depolarizer suppresses undesirable polarization effects which may occur after the analyzer (e.q. on
prism surfaces in the tube), or shifts these to higher orders.



(3) Setting the microscope

Set the microscope as in the transmitted light
brightfield according to KOHLER (see Section
4.1.13).

Center rotary stage Pol (Fig. 4-5/1) (see Section
3.1.8.5) and objectives (see Section 3.1.8.6).

Swivel polarizer (Fig. 4-5/3) into the light path
and, if it is rotatable, position it at 0°.

Insert the analyzer slider (Fig. 4-5/2) into the slit
for compensators (if tube does not already have
an analyzer). The field of view will appear dark
due to the crossed polarizers. With screw-on
analyzers, care must be taken to ensure that
they are aligned with polarizer D (i.e. crossed
position).

Move the specimen into the field of view and
turn it with the rotary stage. As a rule, while
being rotated between crossed polarizers,
birefringent (anisotropic) specimens will now
display the wariations in color and intensity
described above. However, optically anisotropic
substances may also remain dark, if an isotropic
direction, e.g. of optically uniaxial or biaxial
crystals, is oriented parallel to the direction of
observation.

Fig. 4-5 Components for transmitted light

polarization



4.1.4.2 Determination of gout and pseudogout

s Set the microscope as in the transmitted light brightfield according to KOHLER (see Section 4.1.1 (3)).

# Then swivel the polarizer, rigidly fixed to the lambda plate (445226-0000-000) (Fg. 4-5/3) into the
beam path.

« Insert the analyzer slider (Fig. 4-5/2) into the slit for compensators.
« The field of view will appear dark due to the crossed polarizers.

* Swivel the rotatable lambda plate into the beam path and set the metal adjusting lever of the lambda
plate to 45°.
The gamma direction is orthogonal to the position of the level and is indicated by a white line on the
top of the lambda plate.

= The 45° position is at the third white marking on the scale. The scale graduation from one
marking to the next is 15° The 45° position is at the third marking, calculated from the 0°
marking. As a further reference point for the correct position of the lever, the Greek letter & has
been engraved on the upper side of the lambda plate, likewise at the 45° position.

¢ Select crystals which are oriented in the gamma
T direction (Fig. 4-6).

Evaluation:

[f the crystal needles parallel to the gamma
direction are yellow and those perpendicular to the
gamma direction are blue, they are monosodium
A urate crystals (gout).

[f the crystal needles parallel to the gamma
—— direction are blue and those perpendicular to the
gamma direction are yellow, they are calcium
pyrophosphate crystals (pseudogout).

700

Fig. 4-6 Gamma direction

= Alternatively, a combination of fixed polarizer (427701-0000-000) and analyzer with fixed
lambda plate, 45° (453681-0000-000) can also be used. This offers the advantage that the
lambda plate is pre-set to 45° precluding the risk of incorrect setting. The evaluation is
performed in the same way as described above.



4.1.4.3 Determining the direction of oscillation ny

(1) Application

The determination of the direction of oscillation of ny and ny: (direction of oscillation with the absolutely
or relatively highest refractive index) and ng and ng (direction of oscillation with the absclutely or

relatively lowest refractive index) in relation to the morphological directions, e.g. of crystal surfaces,
crystal needles or fibers, provides an important criterion for recognition. It is also employed for the
diagnosis of biocrystals (e.g. gout, pseudogout).

v N <N
Le B,

Fig. 4-7 Determining the direction of oscillation ny using a synthetic fiber as an example

{(2) Instrumentation
— Eyepiece with crossline reticle
— Tension-free objectives
— Rotary stage Pol (Fig. 4-5/1)
— Polarizer D (rotatable or fixed)

— Screw-in fixed analyzer slide D or lambda/lambdad compensator combined with analyzer (in
Axio Lab.A1 tubes)

— Alignment specimen for polarization microscope (453679-0000-000)



(3) Setting the microscope

» Set the microscope as for the transmitted light brightfield (see Section 4.1.1), taking care to ensure the
correct interpupillary distance in the binocular tube (see Section 3.5.5).

« (Center rotary stage Pol (Fig. 4-5/1) and objectives (see Sections 3.1.8.5 and 3.1.8.6).
» Swivel polarizer (Fig. 4-5/3) into the light path and, if it is rotatable, position it at 0°.

* Insert the analyzer slider (Fig. 4-5/2) into the slit for compensators (if tube does not already have an
analyzer). The field of view will appear dark due to the crossed polarizers. If not, align the analyzer in
the tube or the intermediate plate.

+ Set the alignment specimen Pol on the microscope stage and turn to the dark position of the
alignment specimen.

* Remove the analyzer and align the crossline reticle with the cracks in the specimen.

* Subsequently reinsert the analyzer and remove the alignment specimen. The pass directions of the
polarizer and analyzer will now be parallel to the crossline reticle (polarizer EW, analyzer NS).

= An adjustment of the crossline reticle is not necessary when working with the intermediate
plate and the binocular photo tube Pol (425520-9100-000).

» Rofate the rotary stage Pol with the specimen, e.g. a synthetic fiber, until the specimen appears as
dark as possible. In this position, the fiber extends parallel to one of the two directions of the crossline
reticle.

= Do not change the interpupillary distance on the binocular tube, as the the angle of the
crossline reticle to the fiber will be changed.

« Now turn the stage on by 45° so that the longitudinal axis of the fiber is ariented NE-SW (Fig. 4-8).
The specimen will display the greatest brightness here (diagonal position). In this position the
specimen may have any color.

* |nsert the compensator A (only possible it used with screw-in analyzer in tube or intermediate plate).

Like the specimen, the compensator & is a birefringent object, albeit with a defined path difference of
550 nm and the principal direction of oscillation n, definitely oriented in a NE-SW direction.

By moving compensator & into the light path, the specimen changes its color. The type of color change
depends on the orientation of the specimen (NE-SW ar NW-SE).

The changes in color are attributable to optical interference. The interference colors (path differences) in
both diagonal positions (ME-SW and NW-SE) of the specimen must be compared in this connection.

The path difference results from the superposition (interference) of the direction of oscillation of the
spacimen with the direction of oscillation of the compensator A.

The greater path difference occurs, if the direction of oscillation of the specimen with the absolutely or
relatively highest refractive index (n, or n,) is parallel to the principal direction of oscillation of the
compensator A. The specimen will then appear, for instance, in greenish-blue (Fig. 4-7/2).

The smallest path difference occurs, if the direction of oscillation of the specimen with the absolutely or
relatively lowest refractive index (n, or ng) is perpendicular to the direction of oscillation of the
compensator A. The specimen will then appear, for instance, in yellow (Fig. 4-7/3).



(4) Conclusions e bink
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Fig. 4-8 Schematic diagram of the color
charts according to Michel-Lévy

= Color charts according to Michel-Lévy are available under Cat. No. 42-312.

4.1.4.4 Measuring path differences
The measurement compensators are required for exact measurement of path differences. These return,
i.e. compensate, the path difference created by the specimen to zero (black of the first order).

Whereas in the above-described methods the addition or subtraction position was of interest, solely the
subtraction position is of interest in the measurement.

Path differences in the specimen can assume very small values (1/50 & or 10 nm) and very great values
(more than 10 & or approx. 5500 nm and more) and with that determine the compensator appropriate
for the measurement.

The suitable compensator is determined as follows:

e Set the microscope as for the transmitted light brightfield (see Section 4.1.1), taking care to ensure the
correct interpupillary distance in the binacular tube (see Section 3.5.5).

s Accurately position the specimen to be examined on the center of the crosshairs.



& Limit to aperture to a value of about 0.2.

« Turn the rotary stage Pol until the specimen is almost obliterated, i.e. completely dark, and set the
459 locking position.

+ Rotate the stage once (by 45°) so that the specimen is in a diagonal position (bright).

The interference intensity or color leads to the following conclusion:

— If more or less strong interference colors appear on the specimen, the path difference ranges
approximately between 1/2 3. and 5 A.
The suitable compensator is:
Tilting compensator B 0-5 ).

— If the specimen-side color changes from light gray/white to a strong interference color, when a
compensator A (473704-0000-000) is inserted in the compensator slot, the path difference is
(174 ..1/2) L.

= A prerequisite Tor occurrence of the color change effect may be the evaluation in two specimen
positions rotated at an angle of 90° from one another, plus a centered stage.

The suitable compensator is:
Tilting compensator B 0-5 A or the compensation method according to DE SENARMONT upto 1 A
using the Senarmont compensator 546/4 nm.

= The compensation method according to DE SENARMONT requires the use of the rotatable
analyzer.

— After insertion of the compensator & and rotation of the object by 90°, the interference color remains
white; in this case, however, it is a "higher-order white” and thus the path difference is> 5 i.
The suitable compensator is:
Tilting compensator K 0-30 A (Accessory 000000-1115-698)

— A dark gray as appearing interference color suggests very small path differences (/10 or 54.6 nm).
The suitable compensator is:
Brace-Kdhler rotary compensator A/10 (Accessory 000000-1115-703).

* |nsert the compensator into the slit as far as it will go.

The accompanying instructions must be observed for measurement preparation and procedure.



4.1.4.5 Circular polarization contrast

(1) Application

Unlike standard polarization contrast, circular polarization contrast does not show any dark (extinction)
positions that depend on the angle of rotation (azimuth) of the specimen relative to polarizer or analyzer.
This means that when the stage is rotated the same image impression remains, as the light/dark positions
are omitted. With optical anisotropy, all transparent specimens display the characteristic interference
colors.

(2) Instrumentation
— Tension-free objectives
— Rotary stage Pol

— Circular polarizer D (no polarizers may be adapted on the condenser) including corresponding
W4 plate.

— Stationery analyzer slide D or screw-in analyzer (in Axio Lab A1 tubes).

(3) Setting the microscope

¢ Set the microscope as in the transmitted light brightfield according to KOHLER (see Section 4.1.1).

o (Center rotary stage Pol or objective (if this has not already been done — see Section 3.1.8.5 or 3.1.8.6).
* |nitially do not use a specimen for the further settings.

* Swivel in the lower part of circular polarizer D (Fg. 4-8/2) into the beam path until it engages and
evaluate the extinction (darkening) of the field of view without the specimen at full light intensity.
If this is not optimum, align the analyzer in the tube or intermediate plate as necessary.

e [nsert the respective slide 6x20 with A/4 plate (Fig. 4-9/1) as far as it will go into the slot for
compensators above the nosepiece.

« Then swivel the upper part of circular polarizer D (Fig. 4-9/4) into the beam path.

» Rotate the lever of the A/4 plate of the circular polarizer D (Fig. 4-9/3) until the extinction is maximum
(dark-gray field of view) (lever points 45° to the right).



Slide 6x20 with A/4 plate

Lower section of circular polarizer

Lever for rotating /4 plate

A4 plate in upper part of the circular polarizer
Adjustment slits
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Fig. 4-9 Components for circular polarization contrast

« An (anisotropic) specimen should not be observed until after the above adjustment.

« Reinsert the specimen to be examined.

In their interference color — dependent on material, specimen thickness and orientation — the specimens
appear constant and independent of stage rotation.

= For a high-contrast image with higher objective enlargements (from approx. 20x) the
illumination aperture must be reduced to a value between 0.15 and 0.20, i.e. the aperture
diaphragm must be closed accordingly.

The effect of the A/4 plate (Fig. 4-9/4) can be undone by either swiveling it out of the light path
or turning it with lever (Fig. 4-9/3) into one of its two click-stop positions.



4.1.5 Setting transmitted light polarization with the conoscopy stand
4.1.6 Determining the optical character of crystals

For the classification (and thus identification) of crystalline material — instead of the observation of the
specimen itself — the analysis of an interference image in the objective pupil provides the more valuable
information. This image is visible in the eyepiece when an additional lens (so-called Bertrand lens) is
switched on. Alternatively, the auxiliary microscope or a diopter may be used 1o view the interference
image.

In contrast to arthoscopy, this is referred to as conoscopy, because the illumination is ideally provided by
a wide open cone. In practice this means that the aperture diaphragm is fully open and the objective
should likewise have a high aperture.

(1) Application

The crystal diagnosis is for determining the optical character of transparent and weakly absorbent
crystals. This method is also referred to as conoscopy.

[ts main application is the classical mineral microscopy. However, synthetic crystals, industrial minerals
and plastics (e.q. films) can also be identified and characterized.

(2) Instrumentation

Conoscopic viewing is preferably carried out on the Axio Lab.A1 microscope for transmitted light
CONOSCOpY.

— Tension-free objectives; recommended:
N-Achroplan 50x/0.8 Pol objective or
EC Plan-Necfluar 40x/0.9 Pol objective

— Rotary stage Pol
— Polarizer D (rotatable or fixed)

— 0.9 Pol condenser

(3) Setting the microscope for conoscopy

In the case of uniaxial crystals, the most favorable orientation for conoscopic viewing is obtained with
those specimen features (e.g. of a thin section) that in orthoscopic viewing change the brightness as little
as possible. In this case, the direction of viewing and the optical axis are parallel. The same applies to
biaxial crystals if viewed in or approximately in the direction of one of the two optical axes.



e Set the microscope as in the transmitied light
brightfield according to KOHLER (see Section
4.1.1).

e Place the specimen on the stage and focus on
it

e Swivel the analyzer into the beam path (on
position) with rotary knob A (Fig. 4-10/2). The
direction of oscillation can be changed using
the setting wheel (Fig. 4-10/4) of the analyzer.

Fig. 4-10  Axio Lab.A1 for transmitted light
CoONoscopy

CAUTION

The movements of rotary knobs A and BL and the respective setting wheels are coupled with
one another. Only one control element should therefore be operated at a time and the
movement of the other should not be inhibited or blocked. Mechanical damage may othenwise
occur.

= If rotary knob BL is set to the on pasition, if it is not already at the on position rotary knob A is
automatically carried.
If, on the other hand, rotary knob A is set to the off position, If it is not already at the off
position rotary knob BL is automatically carried.

» Place a selected crystal in the center of the crossline reticle.

+« Swivel in objective N-Achroplan 50%/0.8 Pol or EC Plan-Neofluar 40x/0.9 Pol and focus with the
focusing drive.

# |f necessary, close the luminous-field aperture to avoid superimposition of the axial figure by axial
figures of neighboring crystals. The smallest crystal range that can be faded out is 170 pym.

» Switch on Bertrand lens BL (Fig. 4-10/1) (Position on). The axial figure will appear in the field of view.
# Bring the axial figure into focus with setting wheel (Fig. 4-10/5).

(4) Evaluation
Crystalline anisotropic specimens can be separated into optical uni- and biaxial, in each case with
"optically positive" or "negative" characier.

Uniaxial crystals display a black cross when the optical axis is parallel 1o the direction of view.
Depending on the size of the birefringence and specimen thickness, concentrically arranged
colored interference rings (so-called isochromes) may appear (see also Fig. 4-11 second row).

This cross remains closed when the stage is rotated. Depending on the section it may lie within or outside
the displayed objective pupil.

With optically biaxial crystals, the cross resolves into two dark hyperbola branches (the so-called
isogyres) depending on stage rotation, which are surrounded by colored interference patterns
depending on the amount of birefringence and specimen thickness (suggestive of the figure "8").



Inserting a compensator A (473704-0000-000) or 2/4 (473714-0000-000) or a wedge compensator 0-4 &
(000000-1140-663) in the compensator slot with the initial state of the axial figure being as illustrated in
Fig. 4-11 results in the following changes in color shown schematically (blue and yellow areas) to the axial
figure, thus allowing differentiation in "optically positive" and "optically negative".

Optically uniaxial Optically biaxial
Positive Negative Positive Negative
A-Plate 4 L + = blue
{white — blue
— yellow) ‘ v — = yellow

Quartz wedge A Direction of
{Direction of motion ¥ movement
at insertion)
/4 plate
{position of black

] [
spots) / \

Fig. 4-11 Determining optical character

In the case of less favourable sections in which the cross-hair center is optically uniaxial or the isogyres are
optically biaxial specimens outside the objective pupil, an assessment is possible as follows:

s |f the black isogyres are straight and they run parallel to the pupil (in relation to the cross-hairs), the
spacimen is optically uniaxial.

e [f the black isogyres are curved lines which wander on a circular path through the pupil, the
spacimen is optically biaxial.
Paying appropriate attention, also such axial figures not illustrated in Fig. 4-11 can be interpreted.

= Axial figures can often be better displayed with circular polarization. Particularly the axis angle
of optically biaxial specimens (quasi distance between the isogyres) can be determined more
clearly. The optical character can also be determined. For this purpose the compensator A
(6 x 20), arranged in the compensator slot, is used.

= Two storage compartments for 6x20 slides are located on the reverse side of the conoscopy
stand.




4.1.6.1 Demaonstrating birefringence with the Axio Lab for conoscopy

(1) Application

The transmitted light polarization method is used for specimens which change the state of polarization of
light. These specimens, such as crystals, minerals or polymers, are referred to as birefringent. When these
birefringent substances are viewed between crossed polarizers (polarizer L analyzer), they appear bright
while their surroundings remain dark.

Birefringent substances are identified in that they show four bright and four dark positions when rotated
through 360° between crossed polarizers. Depending on birefringence, thickness and orientation of the
specimen, interference colors ranging from gray (mostly with biological specimens) to white, yellow, red
and blue appear in this process. These interference colors can be of the first or any higher order.

(2) Instrumentation

On the Axio Lab.A1 microscope for transmitted light conoscopy:
Tension-free objectives

Rotary stage Pol

Polarizer D (rotatable or fixed)

Compensator lambda or lambda/4

= The depolarizer is already incorporated in the Axio Lb.A1 stand for conoscopy.

A depolarizer (quartz depolarizer) should be installed in all microscopes used for examining
mineral/geological specimens.

A depolarizer suppresses undesirable polarization effects which may occur after the analyzer (e.g. on
prism surfaces in the tube), or shifts these to higher orders.



(3) Setting the microscope

Set the microscope as in the transmitted light
brightfield according to KOHLER (see Section
4.1.1 (3).

Center rotary stage Pol (Fig. 4-12/1) (see Section
3.1.8.5) and objectives (see Section 3.1.8.6).

Swivel polarizer (Fig. 4-12/3) into the light path
and, if it is rotatable, position it at 0°.

Swivel the analyzer into the beam path and
adjust on the setting wheel until the field of
view is dark.(Fig. 4-12/2)

Move the specimen into the field of view and
turn it with the rotary stage. As a rule, while
being rotated between crossed polarizers,
birefringent (anisotropic) specimens will now
display the variations in color and intensity
described above. However, optically anisotropic
substances may also remain dark, it an isotropic
direction, e.g. of opfically uniaxial or biaxial
crystals, is oriented parallel to the direction of
observation.

4.1.6.2 Determination of gout and

pseudogout

Set the microscope as in the transmitted light
brightfield according to KOHLER (see Section
4.1.1(3).

Swivel the polarizer, rigidly fixed or rotatable
(Fig. 4-12/3) into the beam path. Set the
rotatable polarizer to the 0° position.

With the Axio Lab for polarization push the
analyzer (453681-0000-000) into the 6&x20
slider mount. (Fig. 4-12/2)

With the Axiclab for conoscopy swivel the
analyzer into the beam path and bring it into a
crossed  position using the setting wheel.
Additionally, insert compensator 6x20 (473704-
0000-000) into the slider mount 6x20.

The field of view will appear dark due to the
crossed polarizers.

Select crystals which are oriented in the gamma
direction (Fig. 4-13).

Components for transmitted light
polarization on conoscopy stand

G

700

Fig. 4-13

Gamma direction




Evaluation:

If the crystal needles parallel to the gamma direction are yellow and those perpendicular to the gamma
direction are blue, they are monosodium urate crystals (gout).

If the crystal needles parallel to the gamma direction are blue and those perpendicular to the gamma
direction are yellow, they are calcium pyrophosphate crystals (pseudogout).

4163 Determining the direction of oscillation n,

(1) Application

The determination of the direction of oscillation of ny and My (direction of oscillation with the absolutely
or relatively highest refractive index) and ng and ng (direction of oscillation with the absolutely or
relatively lowest refractive index) in relation to the morphological directions, e.g. of crystal surfaces,
crystal needles or fibers, provides an important criterion for recognition. It is also employed for the
diagnosis of biocrystals (2.g. gout, pseudogout).

1 2 / 3
180 T @ =400 @

Fig. 4-14  Determining the direction of oscillation ny using a synthetic fiber as an example

(2) Equipment configuration for Axio Lab for conoscopy
— Eyepiece with crossline reticle
— Tension-free objectives
— Rotary stage Pol (Fig. 4-12/1)
— Polarizer D (rotatable or fixed)
— Compensator lambda or lambda/4 as required

— Alignment specimen for polarization microscope (453679-0000-000)



(3) Setting the microscope

* Set the microscope as for the transmitted light brightfield (see Section 4.1.1), taking care to ensure the
correct interpupillary distance in the binocular tube (see Section 3.5.5).

+ (Center rotary stage Pol (Fig. 4-5/1) and objectives (see Sections 3.1.8.5 and 3.1.8.6).
» Swivel polarizer (Fig. 4-5/3) into the light path and, if it is rotatable, position it at 0°.

=+ Swivel the analyzer into the beam path and bring it into a crossed position using the setting wheel
(Fig. 4-5/2). The field of view will appear dark due to the crossed polarizers.

e Set the alignment specimen Pol on the microscope stage and turn to the dark position of the
alignment specimen.

» Swivel out the analyzer and align the crossline reticle with the cracks in the specimen.

* Subsequently swivel the analyzer back in and remove the alignment specimen. The pass directions of the
polarizer and analyzer will now be parallel to the crossline reticle (polarizer EW, analyzer N5).

= An adjustment of the crossline reticle is not necessary when working with the intermediate
plate and the binocular photo tube Pol (425520-9100-000).

* Rotate the rotary stage Pol with the specimen, e.g. a synthetic fiber, until the specimen appears as
dark as possible. In this position, the fiber extends parallel to one of the two directions of the crossline
reticle.

= Do not change the interpupillary distance on the binocular tube, as the the angle of the
crossline reticle to the fiber will be changed.

« Now turn the stage on by 45° so that the longitudinal axis of the fiber is oriented NE-SW (Fig. 4-15).
The specimen will display the greatest brightness here (diagonal position). In this position the
specimen may have any color.

* |nserting compensator A (473704-0000-000).

Like the specimen, the compensator A is a birefringent object, albeit with a defined path difference of
550 nm and the principal direction of oscillation ny definitely oriented in a NE-SW direction.

By moving compensator A into the light path, the specimen changes its color. The type of color change
depends on the orientation of the specimen (NE-SW or NW-SE).

The changes in color are attributable to optical interference. The interference colors (path differences) in
both diagonal positions (NE-SW and NW-5E) of the specimen must be compared in this connection.

The path difference results from the superposition (interference) of the direction of oscillation of the
specimen with the direction of oscillation of the compensator A.

The greater path difference occurs, if the direction of oscillation of the specimen with the absolutely or
relatively highest refractive index (n, or ny) is parallel to the principal direction of oscillation of the
compensator A. The specimen will then appear, for instance, in greenish-blue (Fig. 4-14/2).

The smallest path difference occurs, if the direction of oscillation of the specimen with the absolutely or
relatively lowest refractive index (n, or ng) is perpendicular to the direction of oscillation of the
compensator A. The specimen will then appear, for instance, in yellow (Fig. 4-14/3).
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If the direction of oscillation of the specimen to be examined is perpendicular to the principal direction of
oscillation of the compensator &, i.e. in NW-SE direction, the path difference of the compensator & (e.g.
grayish-white: 150 nm) is subtracted from the path difference of the compensator (red: 550 nm). In this
case, the interference color of the specimen visibly changes from grayish-white to orange (resulting path
difference = 400 nm).

Fig. 4-15  Schematic diagram of the color
charts according to Michel-Lévy

= Color charts according to Michel-Lévy are available under Cat. No. 42-312.

4164 Measuring path differences with the Axio Lab for conoscopy
The measurement compensators are required for exact measurement. These return, i.e. compensate, the
path difference created by the specimen 1o zero (black of the first order).

Whereas in the above-described methods the addition or subtraction position was of interest, solely the
subtraction position is of interest in the measurement.

Path differences in the specimen can assume very small values (1/50 & or 10 nm) and very great values
(more than 10 & or approx. 5500 nm and more) and with that determine the compensator appropriate
for the measurement.

The suitable compensator is determined as follows:

e Set the microscope as for the transmitted light brightfield (see Section 4.1.1), taking care to ensure the
correct interpupillary distance in the binocular tube (see Section 3.5.5).

» Accurately position the specimen to be examined on the center of the crosshairs.



Limit to aperture to a value of about 0.2.
Turn the rotary stage Pol until the specimen is almost obliterated, i.e. completely dark.

Rotate the stage once (by 45°) so that the specimen is in a diagonal position (bright).

The interference intensity or color leads to the following conclusion:

— If more or less strong interference colors appear on the specimen, the path difference ranges

approximately between 1/2 L and 5 4.

The suitable compensator is:

tilting compensator B 0-5 A.

If the specimen-side color changes from light gray/white to a strong interference color, when a
compensator A (473704-0000-000j is inserted in the compensator slot, the path difference is
(174 .1/2) w.

= A prerequisite for occurrence of the color change effect may be the evaluation in two specimen

positions rotated at an angle of 90° from one another, plus a centered stage.

The suitable compensator is:
tilting compensator B 0-5 A or the compensation method according to DE SENARMONT up to 1 &
using the Senarmont compensator 546/4 nm.

= The compensation method according to DE SENARMONT requires the use of the rotatable

analyzer.

— After insertion of the compensator A and rotation of the specimen by 90°, the interference color

remains white; in this case, however, it is a "higher-order white" and thus the path difference is > 5 i.

The suitable compensator is:

tilting compensator K 0-30 A (Accessory 000000-1115-698)

A dark gray as appearing interference color suggests very small path differences (3/10 or 54.6 nm).
The suitable compensator is:

Brace-Koéhler rotary compensator A/10 (Accessory 000000-1115-703).

Insert the compensator into the slit as far as it will go.

The accompanying instructions must be observed for measurement preparation and procedure.



4.1.6.5 Circular polarization contrast with Axio Lab for conoscopy

(1) Application

Unlike standard polarization contrast, circular polarization contrast does not show any dark {extinction)
positions that depend on the angle of rotation (azimuth) of the specimen relative to polarizer or analyzer.
This means that when the stage is rotated the same image impression remains, as the light/dark positions
are omitted. With optical anisotropy, all transparent specimens display the characteristic interference
colors.

(2) Instrumentation
— Tension-free objectives
— Rotary stage Pol

— Circular polarizer D (no polarizers may be adapted on the condenser) including corresponding /4
plate.

(3) Setting the microscope

o Set the microscope as in the transmitted light brightfield according to KOHLER (see Section 4.1.1).

o Center rotary stage Pol or objective (if this has not already been done — see Section 3.1.8.5 or 3.1.8.6).
+ |nitially do not use a specimen for the further settings.

* Swivel the analyzer into the beam path.

* Swivel in the lower part of circular polarizer D (Fig. 4-16/2) into the beam path until it engages and
evaluate the extinction (darkening) of the field of view without the specimen at full light intensity.
If this is not optimum, align the analyzer as necessary.

e [nsert the respective slide 6x20 with /4 plate (Fig. 4-16/1) as far as it will go into the slot for
compensators above the nosepiece.

* Then swivel the upper part of circular polarizer D (Fig. 4-16/4) into the beam path.

» Rotate the lever of the A/4 plate of the circular polarizer D (Fig. 4-16/3) until the extinction is maximum
(dark-gray field of view) (lever points 45° to the right).



Slide 6x20 with 3/4 plate

Lower section of circular polarizer

Lever for rotating /4 plate

A4 plate in upper part of the circular polarizer
Adjustrent slits
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Fig. 4-16  Components for circular polarization contrast on conoscopy stand

* An (anisotropic) specimen should not be observed until after the above adjustment.

+ Reinsert the specimen to be examined.

In their interference color — dependent on material, specimen thickness and orientation — the specimens
appear constant and independent of stage rotation.

= For a high-contrast image with higher objective enlargements (from approx. 20x) the
illumination aperture must be reduced to a value between 0.15 and 0.20, i.e. the aperture
diaphragm must be closed accordingly.

The effect of the /4 plate (Fig. 4-16/4) can be undone by either swiveling it out of the light
path or turning it with lever (Fig. 4-16/3) into one of its two click-stop positions.



4.1.7 Setting transmitted light polarization for conoscopic observation - determining the
optical character of crystals

For the classification (and thus identification) of crystalline material — instead of the observation of the
specimen itself — the analysis of an interference image in the objective pupil provides the more valuable
information. This image is visible in the eyepiece when an additional lens (so-called Bertrand lens) is
switched on. Alternatively, the auxiliary microscope or a diopter may be used to view the interference
image.

In contrast to orthoscopy, this is referred to as conoscopy, because the illumination is ideally provided by
a wide open cone. In practice this means that the aperture diaphragm is fully open and the objective
should likewise have a high aperture.

4.1.7.1 Application

The crystal diagnosis is for determining the optical character of transparent and weakly absorbent
crystals. This method is also referred to as conoscopy.

[ts main application is the classical mineral microscopy. However, synthetic crystals, industrial minerals
and plastics (e.q. films) can also be identified and characterized.

(1) Instrumentation
Conoscopic viewing is preferably carried out on the Axio Lab.A1 microscope for transmitted light
conoscopy.

Tension-free objectives; recommended:
N-Achroplan 50x/0.8 Pol objective or
EC Plan-Neofluar 40x/0.9 Pol objective

Rotary stage Pol

Polarizer D (rotatable or fixed)

0.9 Pol condenser

(2) Setting the microscope for conoscopy

In the case of uniaxial crystals, the most favorable orientation for conoscopic viewing is obtained with
those specimen features (e.g. of a thin section) that in orthoscopic viewing change the brightness as little
as possible. In this case, the direction of viewing and the optical axis are parallel. The same applies to
biaxial crystals if viewed in or approximately in the direction of one of the two optical axes.



& Set the microscope as in the transmitted light
brightfield according to KOHLER (see Section
4.1.1).

« Swivel polarizer (Fig. 4-12/3) into the light path
and, if it is rotatable, position it at 0°.

*« Swivel the analyzer into the beam path and
bring into a crossed position with the setting
wheel. (The field of view will now appear dark)

» Place the specimen on the stage and focus on
it.

« Swivel the analyzer into the beam path (on
position) with rotary knob A (Fig. 4-17/2). The
direction of oscillation can be changed using
the setting wheel (Fig. 4-17/4) of the analyzer.

Fig. 4-17  Axio Lab.A1 for transmitted light
conoscopy

] CAUTION

* The movements of rotary knobs A and BL and the respective setting wheels are coupled with
one another. Only one control element should therefore be operated at a time and the
movement of the other should not be inhibited or blocked. Mechanical damage may otherwise
occur.

= If rotary knob BL is set at the on position, rotary knob A is automatically carried if it is not
already in the on position.
If, on the other hand, rotary knob A is set to the off position, if it is not already at the off
position rotary knob BL is automatically carried.

» Place a selected crystal in the center of the crossline reticle.

« Swivel in objective N-Achroplan 50x/0.8 Pol or EC Plan-Neofluar 40x/0.9 Pol and focus with the
focusing drive.

e |f necessary, close the luminous-field aperture to avoid superimposition of the axial figure by axial
figures of neighboring crystals. The smallest crystal range that can be faded out is approx. 170 pm.

« Switch on Bertrand lens BL (Fig. 4-17/1) (Position en). The axial figure will appear in the field of view.
« Bring the axial figure into focus with setting wheel (Fig. 4-17/5).

4.1.7.2 Evaluation

Crystalline anisotropic specimens can be separated into optical uni- and biaxial, in each case with
"optically positive" ar "negative” character.

Uniaxial crystals display a black cross when the optical axis is parallel to the direction of view.
Depending on the size of the birefringence and specimen thickness, concentrically arranged
colored interference rings (so-called isochromes) may appear (see also Fig. 4-11 second row).

This cross remains closed when the stage is rotated. Depending on the section it may lie within or outside
the displayed cbjective pupil.



With optically biaxial crystals, the cross resolves into two dark hyperbola branches (the so-called
isogyres) depending on stage rotation, which are surrounded by colored interference patterns
depending on the amount of birefringence and specimen thickness (suggestive of the figure "8").

Inserting a compensator A (473704-0000-000) or 3/4 (473714-0000-000) or a wedge compensator 0-4 i
(000000-1140-663) in the compensator slot with the initial state of the axial figure being as illustrated in
Fig. 4-18 results in the following changes in color shown schematically (blue and yellow areas) 1o the axial
figure, thus allowing differentiation in "optically positive" and "optically negative”.
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Positive MNegative Positive Negative
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A Direction of
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Fig. 4-18  Determining the optical character

In the case of less favorable sections in which the cross-hair center is optically uniaxial or the isogyres are
optically biaxial specimens outside the objective pupil, an assessment is possible as follows:

s [f the black isogyres are straight and they run parallel to the pupil (in relation to the cross-hairs), the
specimen is optically uniaxial.

« If the black isogyres are curved lines which wander on a circular path through the pupil, the
specimen is optically biaxial.
Paying appropriate atiention, also such axial figures not illustrated in Fig. 4-18 can be interpreted.

= Axial figures can often be better displayed with circular polarization. Particularly the axis angle
of optically biaxial specimens (guasi distance between the isogyres) can be determined more
clearly. The optical character can also be determined. For this purpose the compensator i
(6 x 20), arranged in the compensator slot, is used.

= Two storage compartments for 6x20 slides are located on the reverse side of the conoscopy
stand.




4.2 Lighting and contrasting method in reflected light
421 Adjusting the reflected light brightfield according to KOHLER

(1) Application

Reflected light brightfield microscopy is the simplest and most common optical microscopy method for
examining opaque samples or specimens, e.g. material sections or wafers.

For a true-to-cbject imaging, indirect ray bundles, i.e. ray bundles diffracted and scattered on the
specimen details, are of major importance in addition to the so-called direct ray bundles. The higher the
portion of indirect bundles of rays (aperture), the more realistic the microscopic image according to ABBE
will be.

The bundled light emitted by the reflected light unit is reflected on a color-neutral beam splitter and then
passes through the objective which focuses the beam on the surface of the sample (so-called condenser
function). The objective collects the light reflected by the specimen and together with the tube lens it
generates the microscopic intermediate image which can then be visually observed or objectively
documentad.

(2) Instrumentation

Reflected light brightfield viewing is only possible with the stand for reflected light.
— Reflector module brightfield ACR P&C for reflected light in the reflector turret

(3) Setting the reflected light brightfield
— The microscope has been started up correctly as described in Section 3.
— The microscope is switched on.
+ Adjust the light intensity by turning the regulator (Fig. 4-19/4).
+ Position a high-contrast reflected light specimen on the microscope stage.
+ Swivel in the 10x objective on the nosepiece (Fig. 4-19/3).
+ 0On the nosepiece (Fig. 4-19/6) swivel in the position with the reflector module brightfield.

+ Bring the specimen into focus with the focusing drive (Fig. 4-19/5). If possible, always focus away from
the specimen in order to avoid a collision between the objective and the specimen.

s Set the knurled wheel of aperture diaphragm A (Fig. 4-19/1) in the middle position (about half
open/closed).

s Adjust (reduce) the knurled wheel of luminous-field aperture F (Fig. 4-19/2) until the luminous-field
aperture is visible in the field of vision.

+ Use the focusing drive to adjust the focus on the edge of the luminous-field aperture.

+ Now open the luminous-field aperture until the latter just disappears behind the edge of the field of
view.

e For aperture diaphragm adjustment (image contrast) remove an eyepiece from the tube socket and
look into the socket with the naked eye, or use the auxiliary microscope instead of the eyepiece.
This functions only with sufficiently reflecting specimens.



e For specimens with medium contrast characteristics, set the aperture diaphragm with the knurled
wheel (Fig. 4-19/1) to about 2/3 to 4/5 of the exit pupil diameter of the objective.

In most applications, this aperture diaphragm setting provides optimum contrast at almost ideal
resolution, and is therefore the best compromise for the human eye.

# Then reinsert the eyepiece, adjust the focus with the coaxial coarse and fine focusing knob and adjust
the brightness to the reflected light specimen.

= Mever use the aperture diaphragm for controlling image brightness. Use the adjusting knob
(Fig. 4-19/4) for illuminaticn intensity!

Knurled wheel of aperture diaphragm A
Knurled wheel of luminous-field diaphragm F
Nosepiece

Light intensity control

Focusing drive

Reflector turret

Ty U B W R =

Fig. 4-19  Microscope settings in reflected light brightfield



4.2.2 Adjusting the reflected light darkfield

(1) Application

The reflected light darkfield method is used for examining incompletely reflecting surfaces with different
degrees of reflectivity (ideal reflected light brightfield specimens), i.e. with scratches, ruptures, pores or
other disruptions to the even surface. All these light-scattering details light up brightly in the darkfield,
whereas the even surface remains dark.

(2) Instrumentation

Observations in the reflected light darkfield can only be made on Axio Lab. A1 microscopes for reflected
light.

— Epiplan-Neofluar, EC Epiplan-Neofluar, Epiplan objectives with the additional designation "HD”
— Reflector module darkfield ACR P&C for reflected light

= The stand for reflected light is equipped with a built-in darkfield stop.

(3) Adjusting the reflected light darkfield

* Adjust the microscope as described in Section 4.2 for the reflected light brightfield. In order to avoid
reflexes, the displayed luminous-field aperture should be located slightly beyond the edge of the field
of view.

e [f used, remove the 6x20 compensator slide.

* Swivel in the objective position with darkfield objective (HD) on the nosepiece.

* [|f necessary, swivel in the reflector module darkfield on the reflector turret.

« Completely open the aperture diaphragm and switch off or remove the neutral filter as necessary.

+ Place the specimen on the stage and sharpen the image.



423 Adjusting reflected light polarization - Proof of bireflexion and reflexion-
pleochroism
(1) Application

Reflected light polarization is a further contrasting method for cut surfaces of mineral ore, coal, ceramic
products, certain metals and alloys, as depending on the orientation of the crystals and object details, the
cut surfaces often react differently when reflected in linear polarized light

The illumination light is linear polarized by the polarizer before passing through the objective onto the
specimen surface, where it is reflected. Here the beam parts experience phase differences depending on
the structure and polarization optical rotations which, when passing through the analyzer, are displayed
in different shades of grey. The grey can be converted into a color contrast with the aid of a compensator

with A-plate.

With objectives of very low magnification, a rotatable A/4 plate arranged in front of the objective
(Antiflex cap) permits the reflections 1o be eliminated even with “dark" specimen surfaces, which
otherwise would be unavoidable.

(2) Instrumentation

Observations in the reflected light darkfield can only be made on Axio Lab.A1 microscopes for reflected
light.

— Rotary stage Pol
— Epiplan-Neofluar Pol, EC Epiplan-Neofluar Pol, Epiplan Pol objectives

— C DIC/DIC/TIC ACR P&C or DIC/Pol ACR P&C or DIC Red | ACR P&C reflector module
or Pol ACR P&C reflector module in reflector turret

— Analyzer slide D, fixed or compensator Lambda, 6x20 or Lambda/4, 6x20

(3) Adjusting reflected light polarization
» Adjust the microscope as described in Section 4.2 for the reflected light brightfield.

« Swivel reflector module P&C (for DIC or Pol) on the reflector turret into the beam path and insert the
analyzer slide (or lambda, lambda/4 compensator) into the 6x20 compartment.

e Insert a specimen, adjust the desired magnification level, focus and observe the specimen in the
polarization contrast now present while turning the rotary stage Pol.

A specimen is bireflective when the details display differences in brightness and color which change when
the stage is rotated.

For samples with low bireflexion it is advisable to use the analyzer with lambda plate, rotatable.

Pleochroism can be detected when the color of the specimen changes when the stage is rotated
(reflected light polarizer turned on, analyzer turned off).
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