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This SOP uses the following:

¢ Instrument: Renishaw inVia Reflex Microspectrometer

e Laser
Company Product Wavelength Laser Power
Hubner Photonics Cobolt Flamenco™ 660 nm < 500 mW
Hubner Photonics Cobolt Jive™ 561 nm < 500 mW
Hubner Photonics Cobolt Samba™ 532 nm < 1500 mW
Hubner Photonics Cobolt Twist™ 457 nm < 300 mW
405 nm

o Filter: Vary

e Program: Cobolt, WiRE
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TURNING ON MICROSPECTROMETER

1. Turn on the power outlet to turn on fan (only for system 01).

WIS R
e

2. Remove the zip-locks on the mirrors used for the laser. Extra care to avoid touching or
moving/rotating the mirrors.

3. Choose the desired laser.

System 01 660 nm 561 nm
System 02 405 nm 457 nm [ ] 532 nm
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4. Determine which mirrors must be active for the laser to pass through the
microspectrometer.

System 01 System 02
g'%_i61 nm 405 nm lﬂ57 nm
>—il

660 nm 532 nm|

The optical setups utilize a fused silica (Si0,) broadband dielectric 400-750 nm mirror placed
on a kinematic mirror mount with 3 adjusters. All mirrors are fixed in position with an optical post,
post holder, and a swivel base adapter. However, some mirrors contain, in addition, a flip_ mount
adapter. The flip mount adapter allows the user to either place the mirror upwards and reflect the
incoming light source or downwards so that the source continues towards the next mirror.

5. Activate the necessary mirrors by flipping their kinematic mount vertically upwards
(perpendicular to the table).

Page 4 of 31


https://www.thorlabs.com/thorproduct.cfm?partnumber=BB1-E02
https://www.thorlabs.com/thorproduct.cfm?partnumber=KS1
https://www.thorlabs.com/newgrouppage9.cfm?objectgroup_id=1266
https://www.thorlabs.com/thorproduct.cfm?partnumber=PH3
https://www.thorlabs.com/thorproduct.cfm?partnumber=UPHA
https://www.thorlabs.com/thorproduct.cfm?partnumber=FM90
https://www.thorlabs.com/thorproduct.cfm?partnumber=FM90

6. De-activate the necessary mirrors by flipping their kinematic mount horizontally (parallel
to the table).

8. Verify that the correct edge filter is placed (varies per laser excitation line).

Edge filter =
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9. Close inVia spectrometer door.

10. Connect the following cable to the Cobolt controller of the desired laser.
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11. Turn on the desired laser. System 1 and 2 contain Cobolt controllers that need the
following cable to be plugged when in use.

Laser has a key parallel to the table with green light indicates that the laser is off. Rotate key
vertically to turn on laser.

ir WAIT 30 MIN BEFORE USING THE
3 LASER THAT WAS TURNED ON
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12. Turn on spectrometer AT THE SAME TIME AS THE LASER.

"WAIT 20 MIN BEFORE USING THE CCD
DETECTOR THAT WAS TURNED ON

BOTH THE LASER AND INSTRUMENT
CAN BE TURNED ON
SIMULTANEOUSLY

e o o o o o i e e e e e e e e e e e e - |
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14. Open Cobolt program.

—

coboltMonit

Open file location
& Run as administrator

2 Cobolt

Cobolt Laser S/N 532008065 found on COM3

Laser model Unidentfied vl -]

15. Select desired laser.

E Cobolt Monitor

IZ Cobolt

Cobolt Laser S/N 532008065 found on COM3

Laser model Unidentified

Laser Head 04-XX on Gen5
I d0

Driver
D
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B Cobolt Monitor

Welcome to Cobolt Monitor™
Laser Control Software Ver. 6.0.1.0 c CO bO | t

Cobolt Laser S/N 532008065 found on COM3
Laser model Unidentified Laser Head 05-01 on Gen5 Driver v

16. Select second option and click “Connect”.

E Cobolt Monitor

Welcome to Cobolt Monitor™
:‘ Laser Control Software Ver. 6.0.1.0 c CO bOIt

Cobolt Laser S/N 532008065 found on COM3
Laser model Unidentified Laser Head 05-01 on Gen5 Driver

17. Place 30-50 mW power and readjust. Laser power depends on the analyte being
utilized.

B Cobolt Monitor

Welcome to Cobolt Monitor™
Laser Control Software Ver. 6.0.1.0 c CO bO It

com3 S/N: 532008065  Operation: 2887.44h

LED-status Constant Power Mode Message:

Set Power: E mW Autostart Enabled
PowerOn @ Laser OFF
LzzerOn @ Laser O "“« Waiting for Key

Laserlock @ - Toggle Key OFF-ONto Tum
Error ® ON!

Page 10 of 31



18. Press “ENTER” key after placing the laser power. There is no button, you press ENTER.

19. Open the WIiRE 4.4 program.
——

Open

Open file location
Q Run as administrator >

&) Share with Skype

WIRE 4.4

HF8396
build 6602

Genuine
Renishaw
Product

Trademarks and Patents:
see online help system

20. Select “Reference un-referenced motors only” on the “WiRE Motor Reference Options”
window.

WIRE Motor Reference Options

(®) Reference un-referenced motors only

Motor Type State

Beam Expander serial unveferenced | (o frence Al Motors

CCD lensfocus serial un-eferenced =

Grating Motor serial unveferenced | ()Reference Selected Motors

Post skt lensfocus senal un-referenced Select one or more motoes from the list
Pre skt lensfocus serial un-seferenced Unreferenced serial motors will stil be

Skt Master serial un-referenced referenced.
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21. Click “OK”.

WIRE Motor Reference Options

Motor

Beam Expander
CCD lensfocus
Grating Motor
Post skt lensfocus
Pre sit lensfocus
Skt Master

Skt Slave

iRE
Be@d | Dw- s
=R PRI @B  B-X Y BEY)

State

un-referenced
un-referenced
un-referenced
un-eferenced
un-referenced
un-referenced
un-referenced

®) Reference un-referenced motors only
(OReference Al Motors

(OReference Selected Motors

Select one or more motors from the list.
Unreferenced serial motors will st be
referenced.

(O Ignore Referencing Parallel Motors

If referencng of Paralel motors is skipped
they will be assigned their last known
positions.

Serial motors wil always be referenced.

Always reference - to always reference the
motors, please select the option from the
Reference Motors drop-down kst on the System's
property page accessible through
WRESystemSetup.exe.

‘Sampie Revie

wihvte \ght and view control Laser state and view conrol Spectrometer state

o (@ 0 4 LR | )

[} [} [:

Ready

M K O e s

1 0 X-272669,Y21910.2520 x00,y00 306162 & @ @
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22. Open Raman microscope enclosure door by pushing the “door release” button.

23. Turn on microscope light.

24. Set microscope objective of 100X for calibrating samples. WEAR GLOVES.
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25. Set optical magnification on the WIRE software.

Review
Laser state and view control Spectrometer state

White light and view contral
= |2 x50~ @ =f L T || REETI )

x50 2
% [ ] [ ] N -*issz nm edge v | Eé |Mashe(: Renishaw CCD Camera v |
X
= 100 |

: |
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CALIBRATING FOR SOLID SAMPLES

1. Place standard sample to calibrate the microspectrometer.

3. Move sample until the light is placed between the corner of the plate and sample. Move
montage vertically to observe a gradient between corner of the plate and sample.
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4. Focus until the line between the plate and sample is seen.

5. Place microscope on the place where there are stains.

6. Close microscope door.
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7. Change visible light option (1) to a laser (4).

8. Change de light to laser rotating clockwise (CW). There are two clicks.

9. Go to Measurement — New — Spectral Acquisition in the WIRE program.

Measurement

File Edit View Surfac

% %
% D B Open measurement template... ¥ 3 ]
7 3 A d s z S o
o] % %(%: # m t t Depth series acquistion 1
B E Map image acquisition

Refjjshawxvz X -32602‘&—EJ : =iy S T

jve video  Analysis Processing Procedures Tools Window Help

*1.]% Spectral acquisition

)
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10. Change the Grating scan type to “Static’ mode from the “Range” tab in the “Spectral
acquisition setup” window.

Spectral acquisition setup

Range Acquiston File Timing Temperature FocusTrack Advanced

ating scan type Spectrum Range

@ static Low 432,49
(U Extended Centre ‘ 520.00 erm shiftfem-1

S

High 1409.63

Confocality Configuration

Laser name [ 532 nm edge

(® Standard

OHigh Grating name [ 1800 |/mm (vis)

Detector name [Master: Renishaw CCD Camera

Calbration status ~ «/  Calibrated OK

[ ok J[ cancel || rom

11. Choose the Edge filter placing previously from Configuration — Laser name.

Spectral acquisition setup ? X
Range Acquistion Fle Timing Temperature FocusTrack Advanced
Grating scan type Spectrum Range
(@ static Low 482,49
Odedst Cente  [520.00 | |Raman shift/cm-1 v
High 1409.63
Confocality Configuration
Laser name 532 nm edge v
(® standard 405 nm edge
D e M
Detector.name | Master: Renishaw CCD Camera v
Calibration status ~ «f  Calibrated OK
[ ok ]| cancel || Ay || Hep |
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12. Click “Apply” and go to “Acquisition” tab.

Spectral acquisition setup ?
Range Acquistion File Timing Temperature FocusTrack Advanced
Grating scan type Spectrum Range
(@ static Low -482.49
BE Centre  [s520.00 Raman shift/cm-1 v
High 1409.63
Confocality Configuration
Laser name l 532 nm edge - ‘
(® Standard
(O High Grating name l 1800 Ijmm (vis) v
Detector name }Masher: Renishaw CCD Camera v [
Calibration status « Calibrated OK
| 0K || Cancel | 1“)

13. Adjust laser power, exposure time, and acquisitions.

Laser power (LP) [mW]

Exposure time (ET) [s]

Accumulation number (ACC)

Obijective of Magnification (OBJ)

Signal-to-noise Ratio (SNR)

Spectral acquisition setup

Fle  Timing Temperature FocusTrack Advanced

Exposure time /s ‘{%J

1 =

Objective 5

Laser power [ % [100 ~ | Accumulations

Live imaging .
| New |
Not using live imaging. EditLUT,..
Title Single scan measurement
Description A single scan measurement generated by the WIRE spectral acquisition wizard.
[CJResponse calibration [JRestore instrument state on completion [CIMinimize laser exposure on sample
[ cosmic ray removal [[]Close laser shutter on completion
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14. Search or Create folder where spectra will be recorded by going to the “File” tab and

clicking “Browse”.

Lookin: | | FOR SOP

v @ % = @~

* Name
B8 Si-5X-01

Quick access

Desktop

Libraries

<

File name:

Files of type:

Spectral acquisition setup

Date modified
6/11/2022 3:19 PM

Si-5X-01

| WIiRE Data Files (" wdf)

Range Acquistion File  Timing Temperature FocusTrack Advanced

File name I C:\Users\Renishaw Q-027A\Desktop\FOR SOP\Si-5X-01.wdf

V] Auto export to sp
[ Auto export to txt
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16. Place title on “Title” and click “Apply”. E.g., Si-LP10-ET2-ACC-1-OBJ20X.

Spectral acquisition setup

Range Acquistion Fle Timing Temperature FocusTrack Advanced

Exposure time /s | 5.00 5] Laser power / % v| Acaumulations

Objective

Live imaging
{

Not using live imaging.

Measurement of silicon standard for calibration.
ET=5s, LS=10%(17.8mW), ACC=S5,

[CJResponse calibration [[JRestore instrument state on completion [ minimize laser exposure on sample
[ Cosmic ray removal ] Close laser shutter on completion

17. Click “Apply” and then “OK”.

Spectral acquisition setup
Range Acquistion File Timing Temperature FocusTrack Advanced
Exposure time /s | 5.00 5| Laserpower /% |10 v Acaumulations

Objective

Live imaging
l

Not using live imaging.

Tite Si-5X-01

Description Measurement of siicon standard for calibration.
ET=5s, LS=10%(17.8mW), ACC=5,

[CJResponse calibration [[JRestore instrument state on completion [[IMinimize laser exposure on sample
D Cosmic ray removal [[] Close laser shutter on completion
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18. If it runs in “Static” mode, turn off laser from the “Sample Review” window.

Sample Review x
White light and view control Lager state and view control Spectrometer state
=a @ T -m- L TP || ) v
= - —
3% ] L} 2 Laser Shutter Closed g * Ei Master: Renishaw CCD Camera v

19. Click “Run” to acquire spectra of the sample.

. WIRE - Si-5X-01

File Edit View Surface Measurement Livevideo Analysis Processing Procedures Tools Window Help
B Dw-Wx Aol @t e EHEE
=R PRER 88 " B- k&&am%f@

Renishaw XYZ x|-32602.1 | v[6s859 | z[1070 || Gotwo

| i (N i “H' {
"nH i i T

i ‘1,‘“’[, A I '||
i 1

21. Fix peak shift from Tools — Calibration — Offset.
Solid Samples -> Silicon (520.744 cm™?)

Page 22 of 31



290
~
§ silicon (Si)
235 4
8
=
o |
£ 180 4
£
<
2>
£125 |
c
g
£
70 ;
15 I b s B e i o i o
100 300 500 700 200 1100
Raman shift, cm™

22. Place value to fix offset (positive values are subtracted and negative values are added)
and click “OK”.

23. Click “Run” to acquire a new spectrum.
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. WIRE - Si-5X-01

File Edit View Surface Measurement Livevideo Analysis Processing Procedures Tools Window Help
B Dw-WXx A= el bt eI EHEE
% % PRIZEE D IRBY@SE(EE |

Renishaw XYZ x[-32602.1| v[65859 | z[107.0 || Goto B

File Edit View Surfac
40 0
LTI T -

‘ e, E Map image acquisition

Renishaw XYZ X | 32602 padis =

jve video  Analysis Processing Procedures Tools Window Help

“ Spectral acquisition
., el Tiage aLaUdIsitio
: éﬁ Depth series acquistion

pen measurement template...

Spectral acquisition setup
Range Acquistion File  Timing Tempersture FocusTrack Advanced

Grating scan type Spectrum Range

() static Low 100,00

(®) Extended Cenie

Confocality Configuration

Raman shiftfcm-1

Laser name 532 nm edge
() standard

(® High Grating name 1800 |jmm (vis)

Detector name Master: Renishaw CCD Camera

Calbration status ¢/  Calibrated OK
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CALIBRATING FOR LIQUID SAMPLES

1. Place standard sample to calibrate the microspectrometer.

Liguid Samples -> Cyclohexane (801.484 cm-1)

Intensity/Arbitr. Units

100
@
© Cyclohexane o
90 = - ©
o N
[ee]
80 =
b [s2]
N g
60 = \ 7
50 = ‘
40 =
<
30 = 3
Mo T < o
20 Sng I \
= o« I J
- < == &
< ©
° g?)\u%r\I Jk l L)\ J,b\
0 T T T T 1
201 704 1204 1707 2210 2713 3216

Raman shift / cm™'
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ACQUIRING SAMPLE SPECTRUM

1. Open microscope door.

2. Place sample to analyze inside.

3. Focus the sample.
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4. Close door.
ﬁ 3

5.
File Edit View Surfac jve video  Analysis
2 e% % @ D B Open measurement template...
, o ] % % % % S nplate,,,
Renishaw XYZ X | -32602
Video
6.

window with the desired spectrum range.

Spectral acquisition setup

Range  Acquistion
Grating scan type

(O static
(®) Extended

Confocality

() standard
(® High

File  Timing Temperature FocusTrack Advanced

Spectrum Range

Low 100.00

Processing  Procedures

™ Ring
# Depths

9 art

eries acq

Tools

Spectral acquisition

uistion

E Map image acquisition

. Strearnline ima

StrearnHR imag

Centre |Ramar1 shiftfcm-1

High 1000.00

Configuration

Laser name |Ei2 nm edae

Grating name | 1800 |fmm (vis)

Detector name |Masha: Renishaw CCD Camera

Calbration status % Calibrated OK

qu

cquisition

uisition

Window Help

Place “Extended” mode from the “Range” tab and the “Spectral acquisition Setup”
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7. Click “Apply” and go to the “Acquisition” tab and then click “OK”.

Spectral acquisition setup

Range Acquistion File Timing Temperature FocusTrack Advanced

Exposure time /s | 5.00 ~$—1 Laser power [ %

Objective

Live imaging
|

Not using live imaging.

Title 5i-5X-01

Measurement of silicon standard for calibration.
ET=5s, LS=10%(17.8mW), ACC=5.

[CJresponse calibration [[JRestore instrument state on completion [ minimize laser exposure on sample
[ cosmic ray removal [[] Close laser shutter on completion

8. Adjust laser power, exposure time, and accumulations.

Laser power (LP) [mW]
Exposure time (ET) [s]
Accumulation number (ACC)
Objective of Magnification (OBJ)
Signal-to-noise Ratio (SNR)

9. Search or Create folder where spectra will be recorded by going to the “File” tab and
clicking “Browse”.

Lookin: [ | | FOR SOP v @ & =@

* Name Date modified

si-5x-01 6/11/2022 3:19 PM
Quick access

[
Desktop

Libraries

<

File name: Si-5X-01

Files of type: | WIRE Data Files (" wdf)

Page 28 of 31



10. Record spectra in *.spc and *.txt formats.

Spectral acquisition setup

Range Acquistion Flle  Timing Temperature FocusTrack Advanced

File name | C:\Users\Renishaw Q-027A \Desktop\FOR SOP\Si-SX-0 Lwdf

V] Auto export to sp
[ Auto export to txt

11. Place title on “Title”, click “Apply” and then “OK”.

Spectral acquisition setup

Range Acquistion File Timng Temperature FocusTrack Advanced

Exposure time /s | 5.00 -3:\

Live imaging

v!| Accumulations

Objective

Not using live imaging.

Tite 5i-5X-01

Description Measurement of silicon standard for calibration.
ET=5s, LS=10%(17.8mW), ACC=5.

[CJresponse calibration [[]Restore instrument state on completion
[] cosmic ray removal [JClose laser shutter on completion

[CIMinimize laser exposure on sample
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12. Click “Run” to acquire spectra of the sample.

4+ WIRE - Si-5X-01
1

File Edit View Surface Measurement Livevideo Analysis Processing Procedures Tools Window Help

BHED DS B =2l @t e § EE
EX kL FFEECENr- T IO XIEYN:

‘ Renishaw XYZ x[-32602.1 | v[6s85.9 | z[1070 || Goto

Run

Video

13. If “Static” mode ran, turn off laser from the “Sample Review” window.

Sample Review x
White light and view control Lager state and view control Spectrometer state
AT @ S -@- | T || ) v

= . [ |

jT=]

Laser Shutter Closed v| g |Master: Renishaw cCD Camera -
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TROUBLESHOOT
1. Optical setup is misaligned.
DO NOT TOUCH contact authorized personnel for help.

If authorized personnel cannot be contacted, move the mirror closest to the laser.

Advisor Signature Co-Advisor Signature
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