
 LSM 5Family 

Laser Scaning Microscope 

�����

�����



�

�
�

�������	

���������
����������������������������������������������������������������������������������������������������������������������� ��

�������������������������������������������������������������������������������������������������������������������������������������������������
�

������ �
�

�
�

�
�

�
�

�
�

�
�

�

�

�

�

�

�
�

���
�

�
�

�
��

�



 

 
 

Carl Zeiss Co.,Ltd.
       LSM510 ZEN 2009

                                                                                                                                                 
Page  1 

 

UV

 

 

 

1-1  -Box  

1-2   

1-3   

1-4   

 

 

1-1 E-Box  

1 ON

 

E-Box  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

On

Off

On  

 

On/Off  



 

 
 

Carl Zeiss Co.,Ltd.
       LSM510 ZEN 2009

                                                                                                                                                 
Page  2 

1-2  

 

 

SYSTEM/PC  

COMPONENTS  

 

ON  

SYSTEM/PC ON  

 

 

1-3 ON  

ON  

 

 

1-4 ON  

2  

 

Windows  

WindowsXP  

 

 

 

ON/OFF REMOTE CONTROL

ON/OFF  

 

 

 

 

 

 

 

 

 

 

 



 

 
 

Carl Zeiss Co.,Ltd.
       LSM510 ZEN 2009

                                                                                                                                                 
Page  3 

 

 

 

 

 

 

 

 

 

 

ZEN 2009  

 
 

 

 

Start System  

 

 

 

 

 

 Start System  

 Image Processing  

   

Boot status

Fig1.  

Fig2.ZEN  

Fig3.  



 

 
 

Carl Zeiss Co.,Ltd.
       LSM510 ZEN 2009

                                                                                                                                                 
Page  4 

ZEN Fig4,5

ZEN

 

 

 

 

 

 

 

 

 

 

 

 

Fig4. ZEN  

  

 

 

Fig5. ZEN  

 
 

 

 
 

3  
 

 

 
 
 

 
 

 
 

 
 

 



 

 
 

Carl Zeiss Co.,Ltd.
       LSM510 ZEN 2009

                                                                                                                                                 
Page  5 

 
ZEN 3  

 
 

Fig3- , ,  

      

 
Fig3- , ,  

3  

      

 
 

  

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ZEN (30  24 ) 

ZEN  

 

Show manual tools 
 

Show manual tools 

Setup manager  

Light Path

Fig7  

 

 

Fig7. Show manual tools  

 

 

 

Fig6. ZEN



 

 
 

Carl Zeiss Co.,Ltd.
       LSM510 ZEN 2009

                                                                                                                                                 
Page  6 

Fig8. Show all 

Show all 
 

Show all

 

 

          

 

 

 

 

 

 

 

 
 

 

 

on/of

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig9. ZEN  

 
 

 

Workspace Configuration  

2  

 
 

 

 

 

 



 

 
 

Carl Zeiss Co.,Ltd.
       LSM510 ZEN 2009

                                                                                                                                                 
Page  7 

Simultaneous (Single Track)  

 

LSM5 EXCITER  

 

 

 

 

 

 

 

 

 

 

 

Acquisition  

                                       

 

 
 
 
 
 
 
 

Fig10. Acquisition  



 

 
 

Carl Zeiss Co.,Ltd.
       LSM510 ZEN 2009

                                                                                                                                                 
Page  8 

Laser Control  

 

 
LSM5 EXCITER  
 

Setup Manager Laser
 

LSM510/510META  

 

 
 Fig11.  

 

 
Blue Diode 405 405nm  

standby  
Pro Status Warming up Ready on  
 
Argon/2 458/477/488/514nm  

standby  
Pro Status Warming up Ready on  

Output(%) 50  
 
HeNe(543nm 594nm 633nm) 

on  
 
 

10  

 



 

 
 

Carl Zeiss Co.,Ltd.
       LSM510 ZEN 2009

                                                                                                                                                 
Page  9 

Microscope Setup  

 

 Ocular  Online  

 

 

 

 

 

 

 

 

 

on/off  

 

 

 

 

 

 

 

/ /

 

 

 

 

Fig.14  

 

 

 

 

 

Fig14.  

 

 

Fig13. Axio Observer Z1  

Fig12 . ( ) 



 

 
 

Carl Zeiss Co.,Ltd.
       LSM510 ZEN 2009

                                                                                                                                                 
Page  10 

Fig18. Imaging Setup  

Configuration LSM  
 

 

 

LSM  

 

 Configuration  

  (Fig.13) Recent Configurations  

 Search  

 

 Ex 488 1  

Ex 488/555/639 2  

 

 

 

 

 

 

 

 

 

     

 

 Imaging Setup Light Path  

 

Simultaneous 

 

Sequential 

 

( ) 

Fig15. (LSM) 

Fig16. Configuration  

Fig17. Configurations   



 

 
 

Carl Zeiss Co.,Ltd.
       LSM510 ZEN 2009

                                                                                                                                                 
Page  11 

Configuration

 

   

Show manual tools

 

 

 

Imaging Setup Light Path  

Imaging Setup Track

Light Path  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig20. Light path  

Fig19. Show manual tools 

 

MBS  
Vis InVis  

PMT  

Dyes  

 

 

 Ch1,Ch2 1nm  



 

 
 

Carl Zeiss Co.,Ltd.
       LSM510 ZEN 2009

                                                                                                                                                 
Page  12 

Fig21.Channels

 

Scan Control  

 

1: Channels AOTF

  
2: Find Detector Gain Amp Offset  

3: Detector Gain & Amp Offset  

4: Acquisition Mode  

 

 

 

 

1: Channels Mode 
Acquisition Channels  

 

 

 

 

 

 

 

 

 

 

 

 

1(Airy)

 1 Airy Units  

 

 

 



 

 
 

Carl Zeiss Co.,Ltd.
       LSM510 ZEN 2009

                                                                                                                                                 
Page  13 

 2: Auto Exposure 

Detector Gain Amp Offset  
 

Auto Exposure LIVE Continuous Snap
 

Stop LIVE Continuous
 

 

 

 

 

 

 

 

 

 

 

 

 
)  

Live Continuous

Auto Exposure  
 

 

 

 

 

 

 

 

 

 

Detector Gain Digital Offset  

Image acquisition  

Fig22. Auto Exposure  

Master Gain Z 
 

Master Gain
 

1  
Average  

 
 Live Continuous

 

 



 

 
 

Carl Zeiss Co.,Ltd.
       LSM510 ZEN 2009

                                                                                                                                                 
Page  14 

 

 3-1: Detector Gain & Amp Offset 

Find / Saturation 100%

 

Detector Gain Ampl.offset  

 

Acquisition  

Acquisition Channels

 

 

Stop  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                 

 

 

 

 

 
Gain  
Ample.Offset  

Ample.Offset  
( )

 

Transmission  

  
AOTF

488nm 5 10  

Detector Gain/Amp Offset  

Lasers    

 

Master Gain    

Digital Offset   

Digital Gain  

 

 

Fig23.Channels  



 

 
 

Carl Zeiss Co.,Ltd.
       LSM510 ZEN 2009

                                                                                                                                                 
Page  15 

3-2: Range Indicator  
View – Dimension  

 
Ch

Fig21
Range Indicator

 
 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1Airy Fig21  

Detector Gain 1000 1100 ( Fig.21) 

Channel

(Fig23) 

Intensity  

 

 

 

 

 

ig21.View / Dimension

Range Indicator Master Gain/ Digital Offset  

Range Indicator

 
 

Detector Gain / Amp Offset

Fig25.Range Indicator  

Fig24. Dimensions  



 

 
 

Carl Zeiss Co.,Ltd.
       LSM510 ZEN 2009

                                                                                                                                                 
Page  16 

4: Acquisition Mode 
Acquisition Acquisition Mode

 

 
 

AxioSkop2FS Optimal
 

 
Frame Size 512 512  

Optimal N.A.  

 

 

Acquisition Mode Speed 1 /  

10  

8 9  

7  

 

 

Acquisition Mode Bit Depth  

16bit ( 65,536 ) 12bit 4096 8bit 256  

 

 

 

Fig26.Acquisition Mode  

 

 

 



 

 
 

Carl Zeiss Co.,Ltd.
       LSM510 ZEN 2009

                                                                                                                                                 
Page  17 

 

 

 

 

 

 

Acquisition Mode Averaging Fig27  

 

 

 Mode Line Frame  

 Method Mean Sum  

 Number  

 

 

 
Single  

 
16  

Fig27.Aquisition Mode 

 



 

 
 

Carl Zeiss Co.,Ltd.
       LSM510 ZEN 2009

                                                                                                                                                 
Page  18 

Sequential(Multi Track)
 

LSM5 Simultaneous (Single Track) Sequential (Multi Track) 
2  
 
 

Simultaneous (Single Track) 
Rhodamine FITC

 
 
 

Sequential (Multi Track) 1 Line
Frame

 
 

 

 

 

Simultaneous (Single Track) Configuration

Find

 

 

 

 

 

 

 

 

 



 

 
 

Carl Zeiss Co.,Ltd.
       LSM510 ZEN 2009

                                                                                                                                                 
Page  19 

 

 

Marge  

 

 

 

Dimension Overlay

on/off  

 

 

 

 

Master Gain Digital Offset

 

Ch2 Ch3

 

 

 

 

 

 

 

 

 

 

 

 

Section

 

 

 

 ( Multi Track ) 

Fig28.Split ( ) 

Detector Gain/Amp Offset  ( Multi Track ) 

Fig29.Channels



 

 
 

Carl Zeiss Co.,Ltd.
       LSM510 ZEN 2009

                                                                                                                                                 
Page  20 

  /  

 

 
2D  

Z Time
 

“New”  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig30.  

 

 

Fig. 31  

 

 

 

Fig31.  



 

 
 

Carl Zeiss Co.,Ltd.
       LSM510 ZEN 2009

                                                                                                                                                 
Page  21 

 

 

 

LSM5 2  

.lsm  

                      

                              

                     

Windows Zeiss

ZEN Light Edition 

http://www.microimaging.zeiss.co.jp/ 

Export  

                     

                     

 

2 . lsm 

 

 
C/D LSM5

D  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

Carl Zeiss Co.,Ltd.
       LSM510 ZEN 2009

                                                                                                                                                 
Page  22 

.lsm  
 

/  

“File 

Menu” “Save” “Save as”

 

ZEN

Fig32/2

Fig32/3 Save

 

 

Save  

 

 

Zeiss LSM

.lsm

 

Save  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig32. ZEN  

Fig33. File  



 

 
 

Carl Zeiss Co.,Ltd.
       LSM510 ZEN 2009

                                                                                                                                                 
Page  23 

- Export  
TIFF/JPEG etc

 

“File Menu” “Export”  

 

“Select file 

name and save…”

 

 

 

 

Format   

Data   
Raw data   

 
Contents of image window 

                         
Ortho  

Full resolution image window 
                                    image window

1024×1024
 

 
Single plane 1  
Series Movie  

Compress   

 
 
 
 
 
 
 
 
 

Fig34. Export  



 

 
 

Carl Zeiss Co.,Ltd.
       LSM510 ZEN 2009

                                                                                                                                                 
Page  24 

File Browser  
ZEN File Browser ZEN

Ctrl+F File Menu File Browser Explorer

 

 

Image Database ZEN  

File Browser  

 

“File” “New File Browser”  

 

 

 

 

 

 

File Browser

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

HDD
 

 

Fig35. File Menu 

Fig36. File Browser  



 

 
 

Carl Zeiss Co.,Ltd.
       LSM510 ZEN 2009

                                                                                                                                                 
Page  25 

1  
“File” Open  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 

Fig37. File Menu 

Fig39. File  

Fig38. File Open  



 

 
 

Carl Zeiss Co.,Ltd.
       LSM510 ZEN 2009

                                                                                                                                                 
Page  26 

3D  

 

Z

 

 

 

 

Sectioning Scan  

 
 

 

 

 
Z-Stack

 
 

Z-stack  “First / Last” 
Z  

 

 

 

 

Set First Z

 

 

Set Last Z Stop  

 

 

 

Fig41. Z-stack  

Fig40. Application  



 

 
 

Carl Zeiss Co.,Ltd.
       LSM510 ZEN 2009

                                                                                                                                                 
Page  27 

 

 Optimal Z  

 

 

Optimal

Optical Slice

 

 

 

 

 

 Start Experiment Z  

 Average

 

 

 

 

 

 

 

 

 

 

 Z 8.  

 

 

 

 

 

 

 

 

 

 

Fig42. Optimal  

Fig43. Application  



 

 
 

Carl Zeiss Co.,Ltd.
       LSM510 ZEN 2009

                                                                                                                                                 
Page  28 

 

Fig44. 2D  (2 Z ) 

Fig45. Split  

8.   
 

 

2D 3D 4D �  

 

 

 

 

 

 

 

8-1. 2D  
 

 

   

   

 3D Time Series � Dimension

Player 1  

 

8-2. Split  
 

 

 

 

 Dimension Merge

on/off  

 

8-3. Gallery 3D 4D �
 

 

 

 

 

 Gallery

 Fig46. Gallery  



 

 
 

Carl Zeiss Co.,Ltd.
       LSM510 ZEN 2009

                                                                                                                                                 
Page  29 

Fig48. Cut   

8-4. Ortho Z  
 

 
  

 /

 

 

 
8-5. Cut Z  
 

 
  

 Cut

 

 

 
8-6. 3D Z 3

 
 

 
 Z 3

 

 3D

 

9-5. Series
 

 
8-7. Histo  
 

 
 

 

 Histogram

 

 

 

Fig47. Ortho   

Fig49. 3D   

Fig50. Histogram   



 

 
 

Carl Zeiss Co.,Ltd.
       LSM510 ZEN 2009

                                                                                                                                                 
Page  30 

8-8. Co-localization  
 

 

 

 

  

 Co-localization

 

 

  

 

8-9. Profile  
 

 

 

 

Profile

Spline

 

 

  

 

8-10. Information 
 

 

  

 

 

 

 

 

 

Fig53. Information   

Fig51. Co-localization   

Fig52. Profile   



 

 
 

Carl Zeiss Co.,Ltd.
       LSM510 ZEN 2009

                                                                                                                                                 
Page  31 

9.  
 

 
3D  

 Show all

 

 

9-1. Dimensions 
 

 

 

 

 Zoom

 

Channel s

on/off  

 Crop

 

 Reuse  

 
9 2. Display 

 

 

  

 

 

 

9 3. Player 
 Z

 

 

Fig54. Dimension (3ch

)

Fig55. Display  

Fig56.Player  

Merge/Single

Ch on/off

 



 

 
 

Carl Zeiss Co.,Ltd.
       LSM510 ZEN 2009

                                                                                                                                                 
Page  32 

9 4. Overlay 

  

  

 

 

 

 

 

 

 

 

 

 

 

Angle  

 

Delete /

 

Cut region  

Coordinate Z  

 

   Hide  

 Number  

 Measure  

 

/  

 “.ovl”  

Fig57. Overlay  

 

 

 

 



 

 
 

Carl Zeiss Co.,Ltd.
       LSM510 ZEN 2009

                                                                                                                                                 
Page  33 

9 5. Series 
3D

 

 

 3D   

 3D  

 

 3D

 

  

 

 

 Series X , Y  

  

 Render series X ,Y  

 

 Total frames  

 

360 Difference angle Panorama

 

 

 

 

 

 

 

 

 

 

 Apply  

 

  Player Player 9-3

 

Fig59.   

 
 

 

Fig58. 3D  



 

 
 

Carl Zeiss Co.,Ltd.
       LSM510 ZEN 2009

                                                                                                                                                 
Page  34 

 
10  Axio Observer Z1  

 

 

 

LSM ON

 

 

 

Axio Observer Z1 6 6

 

 

TFT  

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

Carl Zeiss Co.,Ltd.
       LSM510 ZEN 2009

                                                                                                                                                 
Page  35 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

1  

2 ( ) *¹ 

3  L: / ( ) 

4  ”  ”( )  

5   

6  

7  ( )  

8 (1.2 ) 

9   *¹ 

10 25mm   

11 /    

12  

13 LM set  

14 X/Y  

15    

16  L: / ( ) 

17  ”  ”( ) 

18 On/Off : . 2 , 3200

. 

19 On/Off : .  

20 TFT   

21 : . 

22  

23  

24  

25  

26  : , . 

27  

 



 

 
 

Carl Zeiss Co.,Ltd.
       LSM510 ZEN 2009

                                                                                                                                                 
Page  36 

10  

 

/ Ocular  

 

 

 

TFT HAL on/off ON

 

 

H  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1   

2  

3  

4  

5   ( ) 

6 LD  

7  

 



 

 
 

Carl Zeiss Co.,Ltd.
       LSM510 ZEN 2009

                                                                                                                                                 
Page  37 

10  
 

(~200�m ) ,  
. , DIC , DIC

,  . 

 

 2  

 

 

 

 

 

 

 

 

 

 

 

 

 

 DIC DIC  

 

 

 

 

 

 

 

 

 DIC DIC DIC

 

 

 

LSM

 

 
 

 

 

 
PC

 

DIC 40  
DIC 40 /  



 

 
 

Carl Zeiss Co.,Ltd.
       LSM510 ZEN 2009

                                                                                                                                                 
Page  38 

10  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



 

 
 

Carl Zeiss Co.,Ltd.
       LSM510 ZEN 2009

                                                                                                                                                 
Page  39 

10  

 

 ON  

 

, . 

, . 

 , *¹  

. 

, 

. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1  (HBO) 

2 (Field Stop ) 

3 (Aperture Stop ) 

4  FL P&C 

5   

6   

7   

8  

 



 

 
 

Carl Zeiss Co.,Ltd.
       LSM510 ZEN 2009

                                                                                                                                                 
Page  40 

11 OFF  

 

1, OFF  

Setup Manager  “Laser” Off

 

 

Blue Diode 405 (405nm)  standby off  

Argon/2 (458/488/514nm) standby Output off  

 

off 5

5  

HeNe(543nm 594nm 633nm) off  

 

OFF  

 

LSM File � Exit Start Exit  

Windows Start	Shut Down

PC OFF  

OFF  

15


