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Technical Solutions
IStar + Mechelle - Spectral Calibration of non *-03’ Intensifier
Tubes

Products Affected — Mechelle and iStar DH334 (USB) / 734 (PCI) - various intensifier tubes
Software Affected — SOLIS

Spectral calibration of the Mechelle spectrograph is difficult to complete as the software states that it is
unable to find the necessary number of lines or with all lines found, the image is not appropriate for
calibration. Please see image below.
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In order to perform a spectral calibration of the Mechelle and iStar, the use of a Mercury-Argon calibration lamp is
generally used.

Note: If you have not already confirmed / optimised the signal from your calibration lamp, please see FAQ video “iStar
and Mechelle — Spectral Calibration” first.

This is due to the fact that most commonly, the -03 intensifier tube iStar is used in conjunction with the Mechelle
spectrograph as it is considered the optimised tube in relation to quantum efficiency (QE) across the wavelength
range of the Mechelle (230 — 950 nm). This is not always the case depending on the application, where different
intensifier tubes may exhibit enhanced QE at certain wavelength ranges of particular interest, see below.
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Within the SOLIS application, the standard calibration files are designed to provide a series of spectral line calibration
positions within both the UV and Visible portions of the wavelength range.

If you are using an iStar with a different type of intensifier tube which has an inherently low QE across certain
wavelengths, it may be necessary to adapt the calibration files within SOLIS to spectral lines which are visible to your
iStar type.

The calibration files used in the Spectral Calibration function in SOLIS are found at the location C:\Program
Files\Andor SOLIS\mechelle\Mechelle 5000\Calibration. (default installation directory)

These files can be opened and edited simply using Notepad. The standard 18 lines calibration file found in the SOLIS
installation is shown below.

I Hghr 18 lines.wcl - Notepad |:”E”El When editing these files:-

File Edit Format Wiew Help The first line of the file contains a number of calibration lines.

15
80,p. 252652 Each line entry contains the spectral order of the line followed by its
79,0.253652 wavelength in um given with an accuracy of at least 6 decimal
FE,0.253852 p|aces_
a9, 0. 296728
gg: g %gg%g Calibration lines should be listed in increasing wavelength order.
ah,0.312566
ad,0,312566 Items are comma-separated.
B3,0.312566

-363013 The spectral order can be calculated as follows:

.365015 P :

LA04656

jggggg Spectral order = Order wavelength constant / wavelength (um)
.435834

. 548075 Order wavelength constant of Mechelle = 20.139

57685955

. 5790686

Spectral lines which are unable to be detected by the iStar due to its
type of intensifier tube can be removed from this file and additional
lines can be inserted to ensure the Mechelle / iStar is calibrated
across an appropriate wavelength range.
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In order to develop an appropriate calibration process, a new set of calibration files which contain an increasing
numbers of spectral lines should be created.

Please see the standard set of five calibration files which increase in number of calibration lines from 1 line to 18 lines.
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In example of a 16 lines calibration file created for an iStar with a —C3 tube is shown below whereby the limited QE in
the UV region inhibits the ability to detect all but the strongest spectral lines (multiple orders of the 253 nm line) and to
enhance the calibration in the visible / near infrared region additional spectral lines have been inserted (< 600 nm
lines).

I HgAr_16 lines.wcl - Notepad |Z||E||E|
File Edit Format Wew Help

253652
253652
365015
365015
404656
404656
.435834
435834
. 546075
. GOG543
763511
. 7O4 818
. 801479
L G26452
L §52144
.912297




