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VUV/UV Transmission and Reflection Spectrophotometer
TR-SES 300
TR-SES-300 was developed for in-house testing of

calibration light sources for the Hubble Space Telescope.
We found that existing spectrometers tended to have long
term stability issue, large footprints and old fashioned
computer interfaces that were tacked onto systems with
manual mechanical controls. Our spectrometers and light
sources can operate on a desktop from a laptop PC. They
are delivered with elegant stable computer interfaces that
are readily modifiable and feature rich. Our systems are
easy to install and use and do not require big vacuum

chambers, large amounts of power, water cooling or

cumbersome optical benches.

As a result of extensive experience in the VUV over a 30-year period our approach was to simplify
the optical systems as much as possible to reduce risk of VUV contamination. TR-SES
consequently has only two reflective surfaces in the VUV before the sample holder. In addition,
our instruments use technology developed to provide stable calibration to space instruments with
no possibility of repair. The deuterium lamp we employ does not have electrodes, which can
sputter on the window and cause the shape of the spectrum to change. Instead it is powered by a
miniature-radio-frequency power supply developed and used on the Wide Field Camera and
Space Telescope Imaging Spectrograph. This air-cooled light source is highly stable and exhibits
low noise and can be modulated for time decay measurements and phase sensitive detection.
Unlike other Deuterium lamps it uses a chemical source of D2 similar to hydrogen storage

technology used in fuel cells which gives is an exceptional operational life.
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Technical Data
Wavelength Range 115 to 320 nm Single lamp with automatic order=sorting filters
Spectral resolution 0.1 nm FWHM of spectral line
Wavelength reproducibility 0.05 nm Computer controlled and calibrated monochromator

verified at 121.5 nm, 160 nm, 243 nm

Operation pressure

<1 x 10> mbar

Whole system is only 25 liters resulting in pump down
in 20 minutes when pumping is repeated. (first pump-
down always takes longer owing to water vapor)

Accuracy of measurements

Transmittance 0.25% In 200 to 300 nm range
0.5% In 120 to 200 nm range
Mirror Reflectance 0.5 % In 200 to 300 nm range
1% In 120 to 200 nm range
N2 Purge System Standard feature
Precision overall 0.25%
Band pass adjustable 0.1 to 6 nm Micrometer driven entrance and exit slits
Calibration accuracy 0.1 nm
Wavelength reproducibility 0.05 nm Constants held in computer
Measurement beam Collimated Off axis parabola
Detectors Solar Blind CsTe PMT Standard covers 115 to 320 NM
Optional second detector Multi Alkali Second detector mounting fixture standard but detector

is optional and requires power supply

Beam size adjust

Iris is standard

Normal reflectance angle

Mirror provided to
remove detector blocking

+- 5 degrees standard , Narrower on request

Polarizer

Rochon prisim

Optional

Detector position

0 to 360 degrees

Computer controlled stepper standard

Sample holders

12 mm, 25 mm, 50 mm

16 samples, 10 samples and 5 samples, each with MgF2
window suitable for powder transmission /reflectance

Sample rotation

0 to 400 degrees

Computer controlled to better than 0.1 degree

Sample tilt

+- 90 degrees

Computer controlled to better than 0.1 degree

Order sorter

4 positions PC controlled

Blocking for UV and visible with blanking for zero

Software/ A to D

AtoD/ D to A control

Complete control and acquisition part of base price

Automatic sample control
and measurement

Standard feature

Allows sequential measurement of up to 16 samples
Table ID sample and PC positions and then saves data

Lamp modulation Optional System can measure phosphor decay
Photon counting Optional
Vacuum Pump Standard Turbo plus diaphragm pump air cooled
Power 100 to 120 V 10 Amps Mainly pump (without pump less than 2 A)
220-240 V/5A
NIST intensity Cal Optional D2 Lamp has been used as NIST transfer standard by

JPL
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Features and Advantages of Resonance Vacuum Spectrophotometer
(TR-SES) for Transmission and Reflectance Measurements

Feature 1: Rapid switching to open position for stable sample reference spectrum.

Since the Resonance D2 lamp is ultra stable in both short and long term this method of
referencing overcomes the difficulty seen by competitors in dual beam systems, namely drift of
the separate reference path relative to the sample path.

This is important since the traditional Dual beam approach (which uses special mirror systems)
does not work well because of the susceptibility of additional surfaces to contaminating UV-
attenuating films The sources of these films vary from room air deposits in the vacuum chamber
to samples which off-gas in vacuum.

The figure below shows the light-weight sample holder that is powered with a small stepper
motor. This whole assembly is on a yoke which can be tilted with a larger stepper motor
attached to the door. Transit time from sample to sample is less than 2 seconds.

Feature 2: Automatic filter switch on monochromator switches through three overlapping
spectral ranges and no-light reference.

Position 1: 115 to 230 NM  (open filter)

Position 2: 160 to 320 NM (quartz filter)

Position 3: 290 to 545 NM (Borosilicate filter)

Position 4: Dark reference or optional: 500 to 1,000 NM
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This enables the use of a single light source up to 320 nm or longer wavelength. A single light

source eliminates variations between two light sources caused by drifting plasma and different
rates of contamination.

Feature 3: High stability RF-lamp

—_

No electrodes, no sputtering.

Source of D2 in the lamp (solid pellet) so lamp gas never changes

3. Lamp is close to entrance slit which eliminates extra optics for improved efficiency and
lower drift. Efficiency significantly higher than competition which use mirrors (inverse
square law)

4. Optional feature Lamp can be modulated for Phase sensitive detection

5. Overnight drift less than 2 percent above 125 nm
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Feature 4: Interchangeable sample wheels automatically tilted and rotated

1. Sample angle calibration to number

2. Easy to switch wheels within 2 minutes

3 Wheels are horizontal in zero degree position making bare powder measurements possible
4. Standard sizes include:

D 12mmx16 positions.
@D 25 mm x 10 positions.
® 50 mm x5 positions.

Feature 5 Large dynamic range allows use with high reflectors and dark scatters
Dynamic range obtained 3 ways

Adjustable iris on monochromator output (factor of 50)
Adjustable entrance and exit slits (factor of 1000)
Adjustable PMT voltage (factor of 50)

Adjustable PMT amp gain (factor of 10)

Ll s

Without changing lamp we can measure 100 percent mirror down to 10-6 percent absorbing
surface.

Feature 6: Low volume monochromator and chamber reduce evacuation time

Use of tube design rather than inefficient box

Small turbo/dry scroll pump pumps out in 20 min to 10(-5) mbar
One button pumping no valves to open.

4. One valve venting with speed regulation to prevent pump damage

@ N
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Feature 7: Easy sample interchange

1. Sample door swings out exposing sample wheel for changing
2. Wheel can be put on in 30 seconds or less
3. Close door push one button to pump

Feature 8: Software control of everything

Software is stable

Software is up to date

Software is loaded and ready to run

Tabs for each feature

Auto modes for high throughput of sample

PMT voltage control with light detection prevents accidental destruction of pmt by
exposing to room lights

7. Park positions on wheels prevent damage

8. Calibration in SW

9. Spectra Sample scanning for profiles in sample tilt PMT angle
10. PMT gain and amp gain adjustable in SW front panel

11. Up to 40 spectra saved in buffer for on screen data manipulation

A e

alC) x)
Bl G Qpwe Tk winde teb

> ®
Setup | Spectrometer Sample Rotation | Sample Tilt | PMT Rotation | Chart Recorder | Settings | 0| /Pm i stepers 0005 fTSnd 20215 P1 Gan
as —_—

1 220.00 Besied Agl
AN At DA A D, 220.00¢ Curvent Ak

.

d220  dmal |
Zero)
10,1053 increment

Start Scan

Comtart Rt @ Fasiedt Soned

Go

[ save | [Pl 1 U.s..em
dd Aemotation [__2pply Degree scole_|

Deg Min DEBMM
do

e Calculate
Result

All material and information contained within this Document is not be used for purposes other than advertising the products of Resonance LTD.
143 Ferndale Drive North, Barrie. Ontario, Canada, L4M-4S4. Phone(705) 733-3633-, FAX (705) 733-1388

Web site: http://www.resonance.on.ca Email: info@resonance.on.ca

©Resonance Ltd, Canada, 2009



Resonance Ltd. ' Sheet 7 OF 7

Electro-Optical R & D and Manufacturing Revision: Ver 2

B [ Comate Iook

Setup | Spectrometer | Sample Rotation | Sample Tilt PMT Rotation | Chart Recorder | Settings | ) PMT Saturation ) Steppers (0,010 Signal $[2.000 poT Gain

=

oo i

N Desired Agl >
Ja Current Agl
[st
= J1o  swag L2
g Crmmm |
B | zero!

113¢€ ncrement |

s 3 25 2 -5 4
jon Angle (Degrees)

Autoscale Voltage |

i
Annot
b
f4.000000 End [45.00000  Sege Tk Aele ki
P e alculate
4 e 8 9 Result
Auto ++

Apply |
DegMin  DegMax
i
T )] n [, : 2
onstant | msterea
Ja  Averages o  Delay(ms) Fi B Cioscumerts Usooestopisep | ests
@ston| @ (3 © [ Tearsmnsometer LYY
[ rransmissomerer -lojx|
Bl Edt QOperate Took Window Help
> |8
| Spectrometer | Sample Rotation | Sample Tilt | PMT Rotation | Chart Recorder | Settings | _) M1 Saturation Q) Steppers 0.000  Signal ©10.000 PMT Gain
Master Zero Spectrometer Settings Signal Selector
¢ Start Wi Averages
Zero Status
- P Aunc Input PMT Input
Ready to zero all stages 4 -3 Gan 1 (+/-20V) fean
Increment £[0 st vidth
Automated Scanning Tnformation
I Man Voltage
4%2" | 10x 1" | Status [Ready tp take automated scars, o
Sample Tilt PMT  Sample Rotation FMT Signal
Measure? Angle Angle Angle Scan #s 0.000
o — - ‘e “Cakuiate Criy After Scanring Aodiary Voltage
- A A jo.0000
Sample 1 o a |_calculate | Spectrometer POt Rana
Sample2 T I o m
Sample 3 r o o Calculate Spectrometer Pickoff Man Valtage|
0.0000
Sample Rotation Pickoff Man Volojge
@ov
Sample Rotabon Fckoff Select Vo fage
@ov
Sample Tit Pot Rato
et
FHIT Pot Ratia
M
‘ Go Stop H Save Parameters ‘ @sever
Averages 50 Delay (ms)  FileSave Path 5 C: \Documents and Setingsser Deskt 1tests I
1o
Fle Edt Opeate Toos Window Hep EE
» [® 1l
up | Spectrometer | Sample Rotation | Sample Tilt [ PMT Rotation | Chart Recorder  Settings | ) PM1 Satusation Q) Steppers (0,000 Signal £ |0.000 PMT Gain
Spectrometer Constants Sample Rotation Constants Sample Tilt Constants PMT Rotation Constants Conversions.
H Spactrometer Hard Limit M | © Sampia Reotation Hard Limifl Hr - Sample Tt Hard Limft Mn =200 PMT Rotaton Hard umitMn | £ wavekngth
Spactrometer Hard Limit M 2 5000 Sampie Rotation Hard Limi Sample Tit Hard Limit Maxq BMT 1 231 Step
5500 Spactrometer Park Positog | £)27108 Sample Rotation Park Posi Sample Tit Park Position PMT Rotation Park Positiod | /o StepPositon
Spactrometer Backiash Sampie Rotation Backlash Sample Tit Backlash PMT Rotation Backlash 2,734 Wkt
J20r0 " Spactrometer Zera Commin) o1 Sampis Rotation Zero Conf Sample Tit Zera Command 5 PHTRotatonZero Commpnfl
B Spectrometer Set Posttion| | C_®) t Posi Sample Tit Set Posiion BT Rotation Set Pusition) T &
087 Spectrometer Fot Threshad “Jos Sample Tit Pot Threshold do Ande
) 2040 Sample Reotation Steps / RIMLCF 15940 Sample Tilt Steps / Rotatiol 24176 Stap Positon
J27100 Sampie Rotation Offset Ja11z sampleTitOfset 10 stepecanon
J1sn Spactrometer Step Dalay qni) Sampils Rotation Step Dl (3} 100 Sample Tiit Step Delay (m: -274.7 Ange
QD Spectrometer override ) sample Rotation Overnda | | C_B8) Sample Tit override convert |
Spectrometer Order Sorter Constants Current Step Positi
Wavelength Calibration | Calculate | Apply I s o
CE 0 Spectrometer
Step@a Offset Difset : e
< 11000 233 233 0 Sample TiC
Step @ az ax Constant ¢ Comstant o PMTRotation
Hzs0 {20100 85,159 Jos.159
Y] Step @ ox*2 Constant  ax"2 Constant Scon fv] Stegpes & com s Sevo
EET ‘130000 -0.017 J-0017
# 7 Sarvo Wat Delsy
ok Dy (x2) Save Settings | @ savect]
Backup INI Path

Fa Averages -0 Delay (ms)  File Save Path 4 ¢ :\pecw

and Settings\AzroniDesktop

All material and information contained within this Document is not be used for purposes other than advertising the products of Resonance LTD.
143 Ferndale Drive North, Barrie. Ontario, Canada, L4M-4S4. Phone(705) 733-3633-, FAX (705) 733-1388

Web site: http://www.resonance.on.ca Email: info@resonance.on.ca

©Reson Canada, 2009



Resonance Ltd. > ™%

Sheet 8 OF 8

Electro-Optical R & D and Manufacturing

Revision: Ver 2

Adjustable Siit Parabolic Collimator

RF powered =

Adjustable Slit
D2 Light Source

o ] —

Optional Rochon VUV fo NIR polarizer

Adjustable IRIS 2 Type IV Concave

Holographic Grating
1 \1)— rotated by PC
Interchangeable Sample wheel &7\ h to scan wavelength
rotated by PC up to 400 degrees ) } "
Ve, N Py
(%,‘ ' — PMT rofated by PC up to 360 degress
Sample wheel tilted by PC  — ~

up to +- 90 degrees

Feature 9: Only 2 optical components between lamp and sample in VUV mode

1

Resonance addresses the MAIN problem with VUV spectrophotometers (contamination)
with efficient optics

2 Optical component are as far away as possible from VUV light source.
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