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This document has been written as a tutorial for processing spectra taken with an Alpy 600
spectrograph using BASS. The same approach can be used for most slit spectrographs. Please refer
to the BASS User Manual for more detailed information on any aspect of processing.

Acknowledgement of Sample Spectra

The spectra used in this tutorial were obtained from Frangois Cochard of Shelyak Instruments during
the BAA Alpy Workshop in 2016.

Notes

This tutorial specifies how to access screens using the menus. Many of the most common and useful
screens are also accessible from buttons below the menu bar.

File Chart Selection |mage Calibration Operation Tools Help
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http://www.shelyak.com/

1 - Stack and Calibrate Images

First you need to stack individual images of the same target, and apply image calibrations for bias,
dark and flat field. Even if you only have 1 image of your target, then you will need to follow this
process to perform the image calibrations. (Note wavelength calibration comes later.)

You can of course perform stacking and calibration in your preferred image processing software. In
which case jump to section 2 or 3 as appropriate.

Menu: File -> Stack Images
First select your “Light Images”. These are the images of your target star spectrum.

Ensure that “no alignment” is selected. Any alignment would invalidate the geometric corrections to
be applied later on.

X stack Images O ®

File Image Zoom

L@i*ﬂageﬂlﬂﬂﬂknagesl

Bl 75
Lt insges
Vega_0s_20150820_220016-1 fi
Vega_0s_20150820_220016-2fit
Vega_0s_20150820_220016-3fit
Vega_0s_20150820_220016-4fit
Vega_0s_20150820_220016-51it
Vega_0s_20150820_220016-61it
Vega_0s_20150820_220016-7fit

¥ Use median for dark/bias.flat

[V Save masterimages
[~ Min Zero

| o o]




Next select your dark, bias and flat images.

If the exposure time of your dark frames is the same as your light images then you do not need bias
frames. However, including bias frames allows BASS to scale 1 set of dark frames to match any light
exposure time.

Flat darks can improve the quality of your flat field, but they must match the exposure time of your
flat images.

If you have a master cosmetic file listing the hot pixels in your camera, then this should be selected
in the Cosmetic file box. Creating a cosmetic file is explained in the next section.

BB Stack Images O x

File  Image

Light Imzges  Other mages |

Cosmetic file

|

Dark Images
Dark image scale factor |u—

Dark_180s_20150819_232807-1F o
Dark_180s_20150819_232807-2f
Dark_180s_20150819_232807-3f

Dark_180s_20150815_232807-5F ¥

Bmimoe @]
Offset_0s_20150819_222602-17t m
Offset_Ds_20150913_222602-2t
Offset_Ds_20150919_222602-3 it
Offset_Ds_20150819_222602-4 fit
Offset_0s_20150819_222602-5t ¥

Aat Images
V' Normalise flats

Flat_10s_20150820_211212-1ft
Flat_10s_20150220_211212-2fi
Flat_10s_20150820_211212-3fi
Flat_10s_20150820_211212-4fi
Flat_10s_20150220_ 2112125ft ¥

FAat Dark Images ’E‘W
| ([ o= ][ ]

Now press stack.



B8 BASS Project: _defaultbass - X

File Chart Selection Image Calibration Operation Tools Help

mage Siip View

= k=] Al ||

N

I | Profile #01 W=1391 H=1039

Change the caption of your stacked image to a sensible name, in this case Vega. To do this, simply
double click the image and then change the Caption box.

This will update the legend on the plot.

B8 BASS Project: _defaultbass - b4
File Chart Selection Image Calibration Operation Tools Help

image Stip View

e - | | [ %=

0.000 200.0 600.0 800.0
Pixels (uncalibrated)

Fmﬁ\e #01 Px: 1318 Intensity: 0.2883081 Profile #01 W=1391 H=1039

Finally save your image with an appropriate name.
Menu: File -> Save image as...

It is good practice to include the object, the date and sometimes the time, and a description of the
processing step, e.g. Vega 20150820 _Stack.fit.



2 - Hot Pixel and Cosmic Ray Removal

This step is often needed to clean up the image. Without this step you may have spikes in your final

spectrum due to hot pixels or cosmic ray hits.
There are 2 approaches that can be used:

e (Create a master hot pixel map from your master dark image. This gives a reliable hot pixel
removal but will not remove cosmic ray hits from your stacked spectrum image.

e Detect and remove them from your stacked image. This approach is harder since you have
to avoid removing the spectrum which can look a bit like hot pixels. This step is needed if
you have cosmic ray hits.

The best approach is a mix of the two methods. First apply a master hot pixel map created using
your master dark image. If you have any cosmic ray hits, then follow up with a correction to your
stacked image to remove the cosmic rays.

To access the screen:

Menu: Image -> Cosmic, Hot & Cold Pixel Removal

BH Cosmic & hot pixel removal: 01: Stack7Images m] X

Image ICUSFHB‘UC File ]

1 ' ' ' ' ] ] ] ' ] 1 S r Regmn ’—‘ ,—|
Threshold 772
@ resne  — [ L+Roniy

Hot Pixel detection threshold 74.72%

< >

X316 Y130 ™ Applyta all open images Fpply

No hot pixels or cosmic rays detected in this image at the 74% threshold.



a. Creating a Hot Pixel Map

An excellent way to detect hot pixels is to use a master dark image. Such an image will have been
automatically created by BASS as long as you left “Save master images” ticked in the “Stack images”
screen. Also, you can typically use the same map for several months.

To help see the hot pixels it is a good idea to amend the black and white levels by clicking the button

4

Then adjust the black and white level to low values. Here 0 and 2500. A white level of 2500 means
any pixels of 2500 ADU and above will be white, and between 0 and 2500 scaled from black to white.

B & W Levels 00: Stack7Images ﬂ
White | evel 2500
P
| /
Y
o
Black Level 0
[ Show Clipping ¥ CWhite/CBlack

open images

Now you can start on the hot pixel removal. Adjust the threshold percentage until you pick up the
majority of the hot pixels. The hot pixels will be indicated by little green crosses. The threshold ADU
value will be shown when you move or hover your mouse on the slider.

B Cosmic, hot & cold pixel removal: 01: Stack7images 0 X

Image | Cosmetic Fie | [

o . . , . 5 ) . , . TS
EI Threshold ADU% - }

Zoom [100% ~ I RegioHot Pixel detection threshold 045% ADU 408.164:cte

Bad pixel st (0)

v

< >

X:1025 Y:18
Median Applyto all

A 0.45% (408 ADU) threshold has been used in the screenshot above as this picked up the hot pixels
without saturating the image. If this was a spectrum image then a higher percentage would be
needed to avoid removing the brighter parts of the spectrum.

Use the side bars to move around your image to check you have picked up the majority of the hot
pixels while leaving most pixels untouched.



Click the “Cosmetic File” tab and press save to create a master file listing your hot pixels. A good

filename would be “cosmetic.Ist”.

931 Save As

This PC Documents BASS Processing Alpy_Francais_Tuterial

Organize - Mew folder

Spectra ) Mame Date modified Type

[ This PC
[ Desktop

*=| Documents
4 Downloads
J\. Music

No items match your search.

&= Pictures

ﬁ Videos

2o Local Disk (&)
- Recovery (D)
- HP_TOOLS (E:)

=% Netwnrk b

File name:

Save as type: | List files (*.Ist)

# Hide Folders

Cancel

B8 Cosmic & hot pixel removal: 01: Stack7Images

Image | I 1

<

m} X

P 3471001
P 184 589
P 1073528
P 551326
P 342 507
P 688 863
P 1076 835
P 476 809
P 135201
P 97724

P 863 717
P 15709

P 922 670
P 74 663

P 107 663
P 315619
P 1348 569
P 547537
P 1127523
P 674 509
P 110 485
P 1052 449
PE414

P 265 396
P 1284 385
P 474 361
P 344 354
P 1223323
P 341316
P 646 315
P 470 304
P 1274276
P 1331238
P 261148
P 537 117
P 1202112
P 62963

P 128561
> P 206 52

P 471011

A

v

X:695 Y:205 I Applyto all open images Apply

Close

This hot pixel map can be applied to your stacked image by pressing the Apply button.




You can also use it in future processing by selecting the “Cosmetic File” on the “Other Images” tab of
the “Stack Images” screen.

B stack Images
File Image Zoom

Light Images Dﬂ’ﬂhagsl

Cosmetic file @

g\Alpy_Francois_Titorial'\cosmatic st

Derkcimages (1) [ 1 |
Dark image scale factor lu—

Dark_180s_20150819_232807-1f &

Dark_180s_20150819_232807-5f ¥

Bias images (0) EI

Offset_Os_20150819_222602-1fit A

Offset_0s_20150819_222602-5fit ¥

Hat images (7) El

W Nomalise fizts

Flat_10s_20150820 211212-1fit A
Flat_10s_20150820_211212-2fit
Flat_10s_20150820_211212-3fit
Flat_10s_20150820_211212-4fit
Flat_10s_20150820_211212-5fit v

Aat Dark images (0) El
—

[ Stacking Completed IK”I‘ [ Szew 13311033




b. Cosmic & Hot Pixel Removal from a Spectrum

Note a hot pixel map would not remove cosmic ray hits as they happen on single images. If you have
cosmic ray hits then you must remove them by running the Cosmic, Hot & Cold Pixel Removal.

4

As before adjust the black and white levels using the button , so that the spectrum and any
cosmic rays and hot pixels look nice and clear.

B & W Levels 00: Stack9images [ = |
White Level 30500
[
J
N
i
Black Level -2000
I~ Show Clipping [

open images

Adjust the threshold slider until you remove the cosmic ray hits or hot pixels, but without removing
any of the spectrum. This can be tricky, so ensure you take your time and be careful. It is very
important not to remove any bright parts of the spectrum image when removing hot pixels and

cosmic rays.
B8 Cosmic, hot & cold pixel removal: 01: GamPeg-1.fit =, X
mage | Cosmetic Fie |
' . . . . . . . . . '
@ Threshold ADU%  —— '} 365
Zoom |100% v I Region of interest I Cold pixels I Edge detect
Bad pixel list (0)
< >
X:949 Y:874
Median Apply to all
7 o B [ ]

No clear cosmic ray hits were seen in the sample images for this tutorial. So instead a high resolution
spectrum taken with an Lhires Il with plenty of hot pixels is shown above.
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3 - Geometric Corrections

The geometric corrections must be applied to both your stellar images (stacked) and neon or other
emission line calibration images at the same time. Otherwise the geometry of your wavelength
calibration image and star images will be out of sync. This will cause your wavelength calibration to
vary with vertical position in the image and therefore be wrong.

If you are using a slit spectrograph but are not using a wavelength calibration lamp, then you can use
a street light or similar spectrum with emission lines to perform the Smile / Slant correction.

Make sure you have all your different stacked stellar spectrum images and your wavelength
calibration image (e.g. Neon line spectrum) open in BASS.

The Image Strip View should be set to “Raw Image ..” at a percentage that enables you to see a good
level of detail.

It is advisable to apply the geometric corrections in the following order:

1 Rotate / Tilt Correction
2 Smile / Slant Correction

This is because the rotation / tilt adjustment will change the slant angle, but the slant will not change
the tilt.

11



a. Rotate / Tilt Correction

Click on one of your star images so that this image is now selected, border turns yellow.
Make sure that the black and white levels are set such that the spectrum image is clear.

Menu: Image -> Black & White Levels

B & W Levels 01: Stack7lmages n

White Level 3500

j —

1

Black Level 2000 |
[ Show Clipping v CWhite/CBlack
Auto Stretch [~ Apply levels all Ok Cancel
open images

Do not worry if you have some negative pixel values. This is caused by random noise in dark current
and bias.

To make your spectrum perfectly horizontal we use the following menu screen.
Menu: Image -> Rotate / Tilt correction

Ensure apply to all open images is ticked

Rotate / Tilt: 02 Stack/lmages n
Rotate / Tilt l Horizortal Smile
Comection Angle
- " Draw Angle
010 = {* Select Region
Select Option

" Rotate Image

Centre XY

* Titt Image

¥ Emission I¥ Applyto all open images

Aoply Close
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Draw a rectangle around your spectrum image.

B8 BASS Project: _default.bass
File Chart Selection Image Calibration Operation Tools Help

Rotate / Tikt I Horizortal Smile

Comection Angle
010 =

Select Option
" Rotate Image
Centre XY

&+ Tit Image

" Draw Angle
&+ Select Region

W Emission ¥ Appiy to all open images

Titt Calc Complete Profile #02 W=1331 H=1035
Click Apply.
Check that the correction looks sensible, i.e. you now have a horizontal spectrum.

If it looks wrong then press reset and try again.
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b. Smile / Slant Correction

Make the neon image the first image by right clicking the image, select Sequence, then 01.

[P BASS Project: _default.bass - X
File Chart Selection Image Calibration Operation Tools Help

Profile #01 W=1391 H=1039 Dispersion: 1.00000001 A/px

Menu: Image -> Smile / Slant Correction
Make sure the “Apply to all open images” is ticked.

Choose a nice bright calibration line, not too close to any edges, and draw a rectangle around the
line. Keep the selection height within the emission line (or the ends will add noise to the
calculations).

[P BASS Project: _default.bass - X

File Chart Selection Image Calibration Qperation Tools Help

Auto Smile/Siant | Manual Smile / Stant |

Select a region on the image containing
avertical line or feature to straighten

I Full height selection
Pixels Average |1 -

Regresson  [jnone] -

¥ Emission ¥ Apply to all open images

[ ] = [ o=

Smile Comection complete Profile #01 W=1391 H=1039 Dispersion: 1.00000001 A/px
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Set the regression to Linear and then press “Try”.

Smile/Slant: 01 Calib_153s_20150820_211026-1.fit n
Auto Smile/Slart | Manual Smile / Slant
Select a region on the image containing
awvertical line or feature to straighten
[ Full height selection
Picels Average |1 j
Regression ||Jnear ﬂ
|1 15 deagrees
¥ Emission [ Applyto all open images
Try Apply ‘ Close

If the bright red line follows your emission line then great. Otherwise try adjusting the Pixel Average
and Regression parameters then press “Try” again. Repeat until you have a good fit.

Senile/Slant: 01 Calib_15s_20150820_211026-1 fit n

Auto Smile/Slant | Manual Smile / Slant

Select a region on the image containing
avertical line or feature to straighten

[ Full height selection

Picels Average | 1 ﬂ

Regression |Quad|ati|: (2nd degree] j

v  Emission W Applyto all open images

Try Apply ‘ Close

When happy, again make sure the ‘Apply to all open images’ checkbox is ticked, and then press
Apply.
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You should now have nice straight and vertical emission lines, noting this will also have been applied
to your spectrum image.

[BH BASS Project: _default.bass - X

File Chart Selection Image Calibration Operation Tools Help

: ——= Image Strip View P r

Profile #01 W=1391 H=1039 Dispersion: 1.00000001 A/px

If you are happy with these results then now save both your neon and stellar images, giving them a
different name, e.g. adding “_geo” to the end.
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4 - Select Binning Regions

Make sure your star spectrum image is selected, click on it if necessary. A yellow border shows it is
selected.

Enlarge the image so you have a clear and detailed view of a good part of your star spectrum image.
The zoom level is changed in the “Image Strip View” in the top centre of the screen.

Adjust the black and white levels so that the spectrum image appears bright and you can see the
faintest parts of the spectrum image easily. Do not worry above the spectrum looking over exposed.

Menu: Image -> Black & White Levels

[P BASS Project: _default.bass - X
File rt  Selection Image Calibration Operation Tools Help

Image Strip View

[Raw image 50 R4

i}
Black Level 2000 \—1

I™ Show Cipping ¥ CWhite/CBiack

Apply levels all

Profile #01 W=1391 H=1039
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Draw a rectangle around part of the spectrum. It does not need to be wide. What matters is that the
top and bottom parts of the spectrum are fully enclosed, and as little background as possible is
included. Note that your spectrum will often contain faint tails above and below the main bright
horizontal line. It is important to include these tails.

[P BASS Project: _default.bass - =] X
File Chart Selection Image Calibration Operation Tools Help

< >
I StackTimages X311 Y=447 V=81 H-35 Mn2 2617 Max23160 Avg:3893.3 RMS'SB03 Sid . | Profle #02 W=1391 H=1039

Then select the following menu item.

Menu: Selection -> Select Active Binning Region

B BASS Project: _default.bass - =] X
File Chart Selection Image Calibration Operation Tools Help

Raw Image 100%  Jod

< >
I StackTimages X311 =447 V=81 H-35 M2 2617 Max23160 Avg:3893.3 RMS'SB03 Sid . | Profle #02 W=1391 H=1039

Green lines will now appear above and below the spectrum. The region between these lines will be
used to sum up the pixels and give you your spectrum.
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Now select a rectangular region above your spectrum for the sky background. This should be away
from your stellar spectrum and avoid any other obvious feature so you are just picking up sky
emission.

B BASS Project: _default.bass - a X
File Chart Selection Image Calibration Operation Tools Help

< >
r
”S!ackﬂmages ¥<299 Y=301 W=219 H-93 Min: 13317 Max:173.08 Avg8.1511 RMS28772 .. [ proie #02 W=131 H=1033

Menu: Selection -> Set Active Subtraction Region 1

B BASS Project: _default.bass . a X
File Chart Selection Image Calibration ~Operation Tools Help

Raw Image 100% x

< >

T
|[St2ckimages <299 Y=30T V=215 H-63 13317 Wax 17308 AvgS.15T1 RS24772 .. proie 412 We1291 He1039

2 pink lines will now appear above the spectrum. Pixels between these lines will be used for the sky
background subtraction.



We need to do the same below the spectrum. So select a rectangle below your spectrum image.

[P BASS Project: _default.bass - =] X
File Chart Selection Image Calibration Operation Tools Help

[an image 1007 2

i‘ﬂaek?lmages X315 Y516 W=347 He137 Min-171.1 Max:160.37 Avg:60399 RMST6319 .. [ proie #02 W=1391 H=1039

Menu: Selection -> Set Active Subtraction Region 2

B BASS Project: _default.bass - X
File Chart Selection Image (Calibration Qperation Tools Help

Image Strip 02: Stack7Images
C:\Users\User\Documents\BASS_Processing\Alpy_Francois_ProT\Vega_0s_20150820_220016-Stack_geo fit
Double Click for Properties or Right click for options

< >

|| SiciTimages X-315 Y=516 W=347 H-137 o711 Max160.37 Aug60359 RMSIBTS .. | pic 502 i=1391 He1039

Now 2 pink lines will appear below your spectrum.
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You can now reset the zoom and black and white levels.

A BASS Project: _default.bass = P

File Chart Selection Image Calibration Qperation Tools Help

Profile #02 W=1331 H=1039
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We need to copy the same binning regions to the neon calibration image.
Select your neon calibration image so it is highlighted with a yellow border.

Right click the image and select copy active binning region from and then the star spectrum image
on which you set the active binning region.

B8 BASS Project: _default.bass
File Chart Selection Image Calibration Operation Tools Help

0 Image Stri

Save Image As...

Save as 1D Profile...

Sequence
Hide Profile from Chart

Remove Image

Nudge 1 pixel left

Nudge 1 pixel right

Profile Properties...

Copy Active Binned Region from ‘ 01: Calib_15s_20150820_211026-1.fit
02: Stack7Images

Profile:01 X=450 Y=142 W=0 H=0 Profile #01 W=1391 H=1039 Dispersion: 1.00000001 A/px

The green lines will appear on your neon spectrum matching the active binning region from your star

[l BASS Project: _default.bass - X
File Chat Selection Image Calibration Operation Tools Help

- Image Strip View 3 7
=l ’ 71 2111

Profile #01 W=1391 H=1039 Dispersion: 1.00000001 A/px
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5 - Wavelength Calibration

This can be surprisingly difficult at low resolution due to the large number of lines that may be
shown in your neon or other wavelength calibration spectrum. For example the Alpy module may
contain lines from neon, argon and hydrogen.

The first subsection below provides some sample low resolution spectra. These should help you to
identify lines for wavelength calibration, and some suggested lines are given for Alpy users.

Then then next subsection explains how to do perform wavelength using a Neon or similar emission
line calibration lamp spectrum.

For those who do not have a calibration lamp, the final subsection explains how to perform
wavelength calibration using an A or B-type star.

a. Sample Calibration Spectra

Below are a few sample spectra from various websites which may help to identify the lines in your
calibration spectrum.

Neon spectrum from Christian Buil’s website:

http://www.astrosurf.com/buil/us/spe2/hresol4.htm

T T T T T T T T T T T T T T T
5852.49
09 - i
08 4
07 4
6143.06 6402.95
0 6382.99 1
6096.16
6334.43
0s i
6074.34 | 6217.28
5944.83 630479
e | 6532.88 1
6163.69 6717.04 7032.41
5881.89 066,45 ek
o L 6030.00 . 567526 |
6598.95 7245.17

0o 5975.53 6929.47 1

7173.94 7438.90
01+ ‘ 4

0 UJ(JML th .k . . f\ J L J'\ . .

5800 5900 EO00 E100 6200 B300 B400 Ba00 BE00 E700 Ba00 B300 oon 7100 200 300 400 Fann
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http://www.astrosurf.com/buil/us/spe2/hresol4.htm

From the Alpy user guide.
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Image from Christian Buil’s website.

http://www.astrosurf.com/buil/alpy600/first light.htm

|
Ar Ar Ar Ne
40728 42014 4765 A 5852 A 6563 A 6965 A 7384 A 7724 A

Halpha
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http://www.astrosurf.com/buil/alpy600/first_light.htm

| found the following lines worked well for the Alpy calibration spectrum from Frangois Cochard.
Note that calibration lamps may vary so find what works best for your setup.

e 4200.67 Ar
e 4764.87 Ar
e 5852.49 Ne
e 6562.85Ha
e 6965.43 Ar
e 727294 Ar
cal0l cald2 cald3 cal04
4200.67A 4765.00A 5852 49A 6562.852A
423.16px 585.90px 901.19px 1112.66px
calds  {cal06
6965.43A {7272
1236.04px 1332
n n|| |l1 | I” ‘q . \ Iﬂ ‘ |l n ‘ | ’
_ _Jﬁu /"“\N"WW hU WAL LY VL S IR, PR ST R A 7Y P |“J\LJJ1J‘_’ _ruq | unL J,“ ____,n_huulq_mu_“_mﬂ,_ﬂ L
3600 3800 4000 4200 4400 4600 4800 5000 5200 5400 5600 5800 6000 6200 6400 6600 6800 7000 7200 7400
Wavelength (A)
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b. Wavelength Calibration Process

Make sure your neon calibration image is selected.

The calibration image needs to be the first image. If it is not then right click the image, select
Sequence and then 01.

Image #01
Save Image As...

Save as 1D Profile...

Sequence

Hide Profile from Chart

Remove Image

Mudge 1 pixel left
Mudge 1 pixel right

Profile Properties...

Copy Active Binned Region frem  »

Scroll down to the graph area of the screen, as all selections will be done on the lines on the graph.
To enter calibration mode select the following menu item.
Menu: Calibration -> Create/Edit Calibration

Now select a nice bright neon line on the left of the screen.

BH 8455 Project: _default.bass
File Chart Selection Image Calibration Operation Tools Help

7 Image Strip View S -
@ ' s Raw mage 50% > A AN

Ha 2016
LHIRES [l 35um 2400 lmm_250mm F8 RC

0 200 400 600 800
Pixels (uncalibrated)

| Press Shift or Select a range either side of Calibration Line #1 Px: 417.0 F5to cancel CALIBRATION MODE Profile #01 W=1331 H=1039
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Then either select an element filter or type in the wavelength for the line.

Note that for convenience I've added the list of 6 Alpy lines | am use to the CalibLines.dat file. This
file can be found in the ..\BASS Project\Reference folder.

. Calibration Reference Points e
Blementfiter  |Apy || .. ||mefaut] ~]
E&;ﬁﬁ Aoy Ar - 420067 ﬂ Suggest

for point #1
r Barycentre Add Anaother Point Finish 1pt Cancel

Murm| Pl | Wavelength | Emor | O
42318 420067 |

Calibration fit I'I Linear d [ %
RMS emar {ﬁl} |D.324m5405249542 _H
Coefficients I F75. 778208524115, 0.332358732524605, 2 745248

Click Add Another Point.
Select another bright line which you can identify.

Continue until you have 5-7 lines, checking that the error remains small for each new line. A very
large error on one line may indicate that it has been mis-identified.
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The below screenshot illustrates the error | was getting with 6 lines and a linear fit.

EE Calibration Reference Points

ot

Blemert fiter ~ |APY =] | - ||Defaut) ~]
Enter or select
wavelength (&) ;I Suggest
for point #6
r Barycentre Add Another Poirt Finish Cancel
Mum| Pieel | Wavelength | Emor | O
42318 42006655921 |-12.8530625 __i_
2 58559 4764 870117 ... | 0094604452187 __i_
3 900.97 h852 490234 | 20.4138183559375 __:
4 111265 6562 .850057... | 13.7060546875 __i_
B 123604 (6965430175, |-1.697598046875 __i_
& 133211 | 727254 -15.6258544521875 __i_
Calibration fit |1 Linear -l o
3¢
RMS emor (&) I13.Eﬂ?323515?34ﬁ _
Coefficients I 278.00356856489, 0.338750575163155

Adjusting the calibration fit to “3 Cubic” gives a much better fit.

A Calibration Reference Points

Pt

Blemert fiter  |APY ]| . ||mefaut] ~]
Enter or select
wavelength (&) |Mey Ar-7272.94 || Suggest
for poirt #6
r Barycentre Add Anaother Paint Finish Cancel
Mum| Poxel | Wavelength | Emor | O
42318 | 4200665921... |0.2423095703125 i
2 h85.9 4764 870117 |-0.56488037109375 i
3 50057 | 5852490234 |0.68603515625 i
4 111265 |6HE2.850057... |-0147705078125 i
5 1236.04 |6965430175... |-0.6451416015625 i
G 133211 | 727254 04296875 i
Caibraton . e
2
RIMS emor (&) |D.-1351ED5-1383DB43 _
Coefficients | 275 631006153607, 0.332738138798647, 2. 725405
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It may be possible to improve on the fit by choosing more or better lines, or by increasing the
polynomial of the calibration fit. However be careful. Choosing a high order polynomial of 1 below
your number of calibration points or higher will always give a perfect fit. This is misleading as you are
simply fitting the number of free parameters in the polynomial to your number of data points. Even
if you pick a completely wrong line the fit will remain perfect. Therefore avoid very high order
polynomials unless you have good reason to believe they give a true fit to your wavelength
calibration.

You can then set the Image Strip View to Synth Colour (Stretch) to show your spectra in colour.

B8 BASS Project: _defaultbass - X

File Chert Selection Image Calibration Operation Tools Help

LHIRES IIl_35um 2400 mm_250mm F§ RC

." cal0l cal02 calD3 cal04
\l 4200 674 4764 §7A 5852 49A 6562 85A
| ) 423.18px 585.90px 900.97px 1112 65px
\ ‘ Al cals  icalo
) | \ 69654347274
| ‘ \ 1236 04pk333
|
‘ ‘ %
3000 3500 4000 4500 5000 5500 6000 6500 7000

Wavelength (A)

Px: 1385 Wavelength: 7440 Intensity: 464 6446 Profile #01 W=1391 H=1039 Average dispersion: 3.37915937 Aspx
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To copy the calibration parameters onto the target spectrum, double click the target star image.
Select the Calibration tab.

Then press Copy.

Profile Properties: 02 Stack7lmages n

General ] Line ] Y-fois  Calibration lHespDnse ]

Calibration options (see also main menu)

" Mo Calibration

{+ |lse Calibration from first profile Copy...

" Use Individual Calibration I:I
Coefficients |

~

Lamda Offset (nm) |0

q H b4 I} Ok Apply Close

Profile Properties: 02 Stack7Images n

Geneml] Line ] Y-fods  Calibration lHesponse ]

Calibration options (see also main menu)

" No Calibration
" Use Calibration from first profile

{* |se Individual Calibration Calibrate...
Coefficients |2?5.531 006193607, 0.332738138798647, 2.7:

il

Lamda Offset (nm) (0

q H 4 I} Ok Apply Close

Save your images.
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c. Wavelength Calibration with an A or B-Type Star

If you do not have a calibration lamp to wavelength calibrate your spectrum, then it is possible to
use the hydrogen lines from an A or a B-type star.

To do this you will need to have taken an image of the spectrum of an A or a B-type star, with your
equipment in exactly the same configuration as when you took all of your target star spectra on the
same night. You should pick a bright A or B-type star with clear hydrogen absorption lines. So you
want an ordinary star. Vega is ideal when it is visible. You will need to easily see absorption lines
from H-alpha to at least H-delta or further.

Note the basic process is the same as if you were using a calibration lamp.

Make sure your A or B-type star image is the first image.

Right click image -> Sequence

B8 BASS Project: _default.bass

File Chart Selection Image Calibration Operation Tools Help

17 H[H ] % [ A B[S meme ] |2 &

Image #01
Save Image As...

Save as 1D Profile...

Sequence

Hide Profile from Chart

Remove Image

Nudge 1 pixel left
Nudge 1 pixel right

Z<  Profile Properties...

= Copy Active Binned Region from  »

Also make sure that your A or B-type star image is selected.

Scroll down to the graph area of the screen, as all selections will be done on the lines on the graph.
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To enter calibration mode select the following menu item.
Menu: Calibration -> Create/Edit Calibration

It is easiest to start by selecting H-alpha, the rightmost hydrogen line. This is done by placing the
cursor just left of the line on the graph, dragging over to the right of the line and then releasing.

B BASS Project: _default.bass

File Chart Selection Image Calibration Operation Tools  Help

ﬁ Image Strip View B T 2

Ha 2016
LHIRES |1l 35pm 2400 l'mm_250mm F8 RC

bttt AR Wl A At l / (- S
Lﬂﬂ"u v,

0 200 400 600 800 1000 1200
Pixels (uncalibrated)

| Press Shift or Select a range either side of Calibration Line #1 Px: 1095.3 Fhto cancel CALIBRATICON MODE Profile #01 W=1331 H=1039

Select Hydrogen from the Element filter and Ha from the wavelength drop down.

m Calibration Reference Points x

Hlement fitter |H=_.'1:|n:|gen ﬂ |:| [Default] -
Enter or select
wavelength (&) - I:I

for point #1
[ Earycertre Add Another Paint Finish 1pt Cancel
Mum| Poeel Wavelength Emar D

A 111225 |6562.852

Calibration fit |'I Linear ﬂ

[X]

RMS emor (4) |1 J99233453228228
Coefficients | 274 630695283443, 0.343451692484753
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The click Add Another Point and repeat for as many clear hydrogen lines are visible.

At first with a linear fit the errors will be large.

A Calibration Reference Points et
Blemert filtter |H1_.rdmgen j I[Defauh] ﬂ
Ent elect =

kool i croen HC - 3855 043 v| | Suggest
far point #6

I~ Barycentre Add Anaother Point Finish Cancel

Mum| Pieel | Wavelength | Emor |
35662 | 3570.070068... |-2.115140625

35452 4101740234, |-1.72543115234375
4615 4340.470214... | 055508203125

61364  |4861.330078... |B.15704345703125
111325 |6562.852050... |-2.8265380859375

]

ju—y

|
[=r I R AL B ¥

33236 |3885.049 -2.041015625

Calibration fit | 1 Linear | =

RMS emor {A) |3.?366362?E?3236

Be

Coefficients I 274.98081509648, 0.342763506138604

Changing to a Quadratic or Cubic will give a better result.

EH Calibration Reference Points x
Elemert fitter Il-hfdmgen LI I[Defauh] ;I
Erter or select

wavelength (&) Il-hfdmgen HE - 3883.043 LI | Suggest
for point #6

[~ Barycentre Add Another Poirt Finish Cancel

Murm| Poeel | Wavelength | Emor |
35662 [ 3570.070068... |-0.01617431640625
35492 (4101740234, |-0.09918212850625

[

ju—y

2 4639 |4340470214. |008148193358375 | ()
3 61364 |4861330078.. |-0.015869140625 il
4 111325 |6562852050.. |0.0006103515625 il
6 33296 |3889.049 0.04913330078125 |0
Calibration fit = R
¢
RMSemor(4)  [0.05686869687656
Cosfficients | 278.616744293321, 0.317045465916664, 5222953
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You will now have a well calibrated spectrum, though you should be cautious of the wavelengths
below the shortest calibration point and above the longest wavelength calibration point.

You can get now get a colour view of your spectrum image strips by changing the Image Strip View
to Synth Colour (stretch).

B BASS Project: _defaultbass - X
File Chart Selection

Image  Calibration

Operation  Tools  Help

Image Strip View

[Sin Coer i o

LHIRES 11l 35pm 2400 VFmm_250mm F8 RC

cal03

cal04

cal05

4340 47A 4861.33A 6562.852A
46390px  |613.64px 1113 25px
|
J i ‘
d
|

y

[
(I
Jy Y

A
] \
/ L
4500

e, Ao

3000 3500 4000 5000

Wavelength (A)

5500 6000 6500 7000

Profile #01 W=1391 H=1039 Average dispersion: 333583608 Aspx

Px: 1264 Wavelength: 7043 Intensity: 2655778
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To copy the calibration to another star, then double click the image strip for that star.

Select the Calibration tab.

Profile Properties: 02 Stack7images n
General ] Line ] Y-fs  Calibration lHesponse ]

Calibration options (see also main menu)

" Mo Calibration

f* |se Calibration from first profile

" Use Individual Calibration I:I
Coefficients |

~

Lamda Offset (nm) |0

{l H x I} Ok Apply Close

Then press Copy to copy the calibration from the first profile.

Profile Properties: 02 Stack7Images n
Geneml] Line ] Y-fods  Calibration lHesponse ]

Calibration options (see also main menu)

" No Calibration
" Use Calibration from first profile

{* |se Individual Calibration Calibrate...
Coefficients |2?B.E1 6744793327, 0.31704546R5168664, 5.2

il

Lamda Offset (nm) (0

4\ H 4 I> Ok Apply Close
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6 - Response Correction (Advanced)

Normally an A or a B type star is used to obtain the response correction as they are very simple
spectra dominated by absorption due to the hydrogen Balmer lines. This response correction curve
can then be applied to other stars at a similar altitude on the same night.

What we are after is a curve that will correct for the effects of your instrumentation and the Earth’s
atmosphere. By applying this curve your spectrum will be corrected to show the actual stellar
spectrum, noting this will often differ from the perfect spectral type.

You should avoid response correcting each target star spectrum separately using a template
spectrum that matches its spectral type. This is because you would always get a perfect fit that
matches the spectral type as you would be going in a processing circle forcing the spectrum to match
whatever template you started with. This would also mean that if the star was not a perfect match
for its spectral type, a common occurrence, then your corrected spectrum would make it look as
though it were a perfect match.

The below process uses the AOV star Vega to create a response curve, and then confirm this has
worked by comparing it back to an AQV template. In scientific work this would be the first step. Next
this response curve would be applied to your target stars other than Vega.
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First load an appropriate standard spectrum to match the one you are working on. The ideal would
be a Miles spectrum of the exact star but otherwise a Pickles spectrum for the spectral type.

Note, if you use a Miles star then you must not use the spectra labelled “dered”. These are spectra
which have been corrected for interstellar extinction and would invalidate your response curve.

Menu: Tools -> Reference Spectrum
If using a Miles star, then click Source and Miles. Then search for the HD number of the star.

This example is Vega, which is not in the Miles database. So we shall select the Pickles AOV

spectrum.
Reference Spectrum Browser - Pickles ﬂ
File  Source View
k)
|
i
||| \UIL
I
w,
| )
A
h
\
|
LELI . N
Wha, | -
AV Y
e,
.
“H e
||| T e
!
TV A,

< > v y S
Fiter List | | Add Spectrum to Chart H Close Wavelength: 8610 Intensity: 0.271181
Click “Add Spectrum to Chart” then close.
B8 BASS Project: _defaultbass - b4

File Chart Selection Image Calibration  Operation  Tools  Help

image Stip View

Synth Colour ftretch) ~

585249 6562.852 696543 {7272

4765.00

420067

'l‘{_r\ ﬂ ‘ ‘ ‘

A N AN T A i A i1 ‘ ‘|
T A Wl WAL A 1 Wl WO ittt AR i

ISV R ae e N ATY
3600 3800 4000 4200 4400 4600 4800 5000 5200 5400 5600 5800 6000 6200 6400 6600 6800 7000 7200 7400
Wavelength (A)

Profile #03 W=1401 H=1 Dispersion: 499643112 A/px

Px: 888 Wavelength: 7442 Intensity: 0.424417

This has added the Pickles AOV spectrum as a third profile.
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The next step is to divide your spectrum by the standard spectrum.

Menu: Operation -> Divide one profile by another

Perform Profile Operation n

Create a new profile from a
mathematical operation

Perfarm this operation

|Divide Profiles |
(On this Profile
|D2: Stack7Images ﬂ

Ising this Profile
v

[ Highlight New Profile

]S Close

Your spectrum is the first profile, and the standard spectrum is the second profile.

Now we need to smooth out the bumps and spikes. Only large scale features are part of the
response profile. The smaller scale features are due to different resolutions and other small scale
effects which cannot be corrected for.

To make this process easier, we shall first remove and hide the other spectra.
Remove the neon spectrum by selecting it, then right clicking and pressing Remove image.
Remove the Pickles AOV spectrum by selecting it, then right clicking and pressing Remove image.

Hide your image/spectrum by selecting it, then right clicking and pressing Hide Profile from Chart.
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You should now only see the division profile as follows.

B8 BASS Project: _defaultbass - X

File Chart Selection Image Calibration Operation Tools Help

mage Siip View

Synth Colour fstretch) v

5852 49 6562.852 696543 {7272

4200.67 4765.00

3600 3800 4000 4200 4400 4600 4800 5000 5200 5400 5600 5800 6000 6200 6400 6600 6800 7000 7200 7400
Wavelength (A)

Calibration point 7272.34 Frofile 01 W=1251 H=1033 Average dispersion: 3.37829532 A/px

Make sure the division profile is selected.
We are now ready to create the smooth response curve.
Menu: Tools -> Continuum Shaper

Select the division profile as the target profile.

Continuum & Response Shaper n

Creates a cubic spline curve from points
created by double clicking on the chart

;Ec';ﬂz* 02 Divide Profile Stack 7images by A0V FJid|

[ Free Draw [ Linearze

‘ Save... H Refresh H Clear || Close

Points |
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Then double click at points along the profile from left to right, skipping over troughs and peaks.

BE BASS Project: _default.bass

File  Chart Eelect\cngallbrat\on Operation  Tools  Help

Image Strip View

Synth Colour (stretch) +

Creates a cubic spline curve from points
created by double clicking on the chart

" 420067 4765.00 5852 49 ;—:ﬁ? [02 Divide Profile Stack7images by ADV R = |

P ‘ [ Free Draw ™ Lineanse
|
il

o

‘- v I ’\l Foints |3?1 15576516775 373.4678,878.9781 375

Refresh

| Saw

‘ |\\,,,-- B Plot completz
!

g

3600 3800 4000 4200 4400 4600 4800 5000 5200 5400 5600 5800 6000 6200 6400 6600 6800 7000 7200 7400
Wavelength (A)

You can correct any errors by double clicking a point for a second time to remove it.

Now click save. There are several options here, | suggest save as a response DAT file in the folder
where you are working, calling it something sensible. In this case | called it vega_response.dat. Then
it is available to be used for all your spectra on that night.
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Now double click your profile and select the Response tab. Then select the file you just created in
the Response File box.

Profile Properties: 01 Stack7lmages n

General ] Line ] f-fods ] Calibration Response

Response correction options

" MNo Response Comection

{* Response File |anu:u:|is_F‘n:|1"-.uega_respnnse.dat I:I

" Instrument Response |

" Continuum Removal | I:I

" Master ResponseCurves.dat file

Mame | JI:I
4} |H » I} Ok Apply Close

Here is your response corrected spectrum.

You can compare it to the Pickles AOV to check how well it has worked. You can use this knowledge
to refine your technique.

B8 BASS Project: _defaultbass - b4
File Chart Selection Image Calibration Operation  Tools  Help

image Stip View

[N
[Syritn Cotour gtreta =] ||| 1] =

420067

i |1

‘ || “ W,‘M‘
\
W \‘ (| ™~

i
i~

4765.00 585249 6562.852 696543 {7272

‘ | ‘ \'w [
|

[V

3600 3800 4000 4200 4400 4600 4800 5000 5200 5400 5600 5800 6000 6200 6400 6600 6800 7000 7200 7400
Wavelength (A)

Px: 741 Wavelength: 5303 Intensity: 1202.742

Profile #02 W=1391 H=1 Average dispersion: 3.37829532 A/px
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7 - Crop Spectrum

By default your spectrum will include regions which are not accurate due to the limitations of your
telescope, spectrograph, detector and the atmosphere. Hence it is good practice to crop your
spectrum to the wavelength region where you are confident in the processing.

Menu: Chart -> Crop X-Axis range

Manually populate the crop range.

EH Crop X-Axis Range 4

Use the options below to set the
displayed X Axis range
f* Crop using Wavelengths (A)

Min W Max W
" Crop using Poels

Min [724 02 Max 137269

" Tum off cropping (show all pieels)

Ok Applhy Close

[P 8455 Project: _defautt.bass - *

File  Chart Selection

4765.00 585249 6562.652 696543

\'%v S

3800 4000 4200 4400 4600 4800 5000 5200 5400 5600 5800 6000 6200 6400 6600 6800 7000 7200 7400
Wavelength (A)

Px: 1371 Wavelength: 7334 Intensity: 1412.604 Profile #01 W=1391 H=1039 Average dispersion: 3.37829532 Avpx
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8 - Saving Your Spectrum

It is standard practice to save your finished spectrum as either a 1D fits file, or a 1D dat file. The
spectrum is simply composed of wavelength and intensity values, so you do not need the 2D image
of your spectrum once you have processed it. This will allow you to share your spectrum with others
and to open it in other spectroscopy packages.

Menu: File -> Save as 1D profile

A Save as 1D profile =

Source File |'-.-"ega_Ds_2E"I H0820_220016-Stack_geo_cal fit
Source Range (&) [3719.95 7400.95

Source Calibration Cubic. Degree=3

Profile flename  [0150820_220016 Stack_geo_cal_1DH | ... |

Interval (A/pixed) |3.121 337850625 [ Edit Interval

[ Linear Interpolation
IV Show saved profile Save Close

43



9 - BeSS Settings / BAA

Good quality spectrum files can be submitted to databases like the BAA, BeSS and ARAS. These all
need spectra to be saved as files of the same format. This format is 1D fits files compliant with the

BeSS standard, which basically means certain fits header fields are populated. BASS has a menu for
populating these fields to make it straight forward to create compliant files.

a. Working out the resolution

Before proceeding you will need to know the resolution of your spectrum. The easiest way to
calculate this is to open your wavelength calibrated neon spectrum. To measure the resolution click
on the following menu item:

Menu: Tools -> Measurements and Elements

In the Measurement Options tick FWHM. This means full width at half maximum, a measure of a
spectral line’s width.

o5 Measurements and Elements X

Blement Lines Measurement Options | Measurement Results ] Pythan ]

Result options Measurement Range
W Selection Details From |4832.45355'I 30855
Iv  Statistics (min, max, SNA)

to |4E»E~B. 86535644511

<]

Continuum Slope
Equivalent Width
FWHM Sig. Figures |5 j
Bays Include Full Width Half Maximurm|

mireryal |2D il

<1 71

-

Repaort |f—'~.|:’ti~.re profile ﬂ

[ Switch to results when Run

Choose a bright clean line near the middle of the neon spectrum. Press and drag the cursor from left
to right across the spectral line.

44



Then look at the measurement results window.

a5 Measurements and Elements =

Element Lines | Measurement Options | Measurement Results I Python I

Profile : 05 Calib 15s 20150820 _Z211026-1.fit
Date 20/08/2015 21:10:2¢ (20.BBZZ /0B/2015)
Julian Date 2457255 38232635

Selected Start 5825.5A (893 _35 px)

Selected End s@a4 4R (310.685 px)

Selected Width 58_B89&R {17.297 px)

Max Flux 11570 =t 5852 2R (301.2 px)

Min Flux 433.05 at 5827.3& (B33.5 px)

Flux Range 11137

Average Flux : 2498.8 (BMS 4337.7)

S5td Dewviation : 3545.7

SHNR : 0.70474

Continuum Slope: Be80_Z2é6 hDUfi 29_2593 RADU/px

FHEM - 10.557R (R = 554 @5852.23) 2.0992px

The FWHM gives you the numbers you need, they are the R value and the wavelength, so 554 and
5852.2.
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b. Populating the BeSS Settings

Make sure your 1D spectrum file is selected then use the menu.

Menu: Image -> BeSS Settings

The first tab can be populated as follows with your details:

X BeSS settings

1 Aquisition Refersnce Data |20bjec:t I 3 Aquisition Details I 4 Processing I Comments I Ermors I

Observer IﬁﬂdrewJH'lﬁlsun

S -]

— Observation Site

" Site Name |Eamards_‘r“attun

&+ Site Location Latitude (-30to +90) Longitude {0 to 360) Aftitude

=1 - [T ]

o [ 1P

[-1p

— Equipment Corfiguration

" Equipment IG SO_RC230-LHIRES3_2400-5XVR-HE54

{* MNewcorfig Telescope Spectrograph

=1 -I[T]

Camera

[aso_Rcaso [lpy

|SXVR-HE94

Reload

Validate BeSS Save FITs header
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The next tab only needs the object name. Other detail can be useful but is not required for the BeSS,
BAA or ARAS databases.

X BeSS settings >
1 Aquisition Reference Data 2 Object |3Fu:|uisrtinr1 Deetails I 4 Processing I Comments I Ermors I

— Object
&+ Object name I"u"e.-ga Simbad Miew Simbad

" Specify Object Location

Spectral type I

Proj. rotational. velocity |

Vizual Magnitude I

ﬁ .._H'“T! @ Reload Walidate BeSS Save FITs header
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The 3 tab needs the Acquisition Details.
You can use the “Read from Profile” button to populate the calibration data.

Then enter “Effective SRP” and “Resolution calculation wavelength” from the resolution calculation

above.
X BeSS settings ot
1 Aquisition Reference Data | 2 Object 3 Aquisition Details |4 Processing | Comments | Emors |
— Calibration
Ref wavelength |3?15.315?3535344 Effective SRP
. . 554
Dispersion 13121338 |
Ref piel I1 Instrument RF
Read from I
Profile

it Angstrom @

Resalution calculation wavelength
— Date +time |5852.2

Start date +time I?_""AZ{HE-'BB-Z'D 22.00:16 LI |_|

End date +tme. [F20150820220037 | - | | |

Duration s) |21 Zone Shift..

ﬁ .._"'“T! @ Reload Validate BeS5 Save FITs header

Binning reasan
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The 4™ tab called “Processing” can normally be populated as follows.

Note that no heliocentric correction should be applied when submitting to databases unless this has

been specifically requested.

X BeSS settings >

1 Aguisition Reference Data ] 2 Object ] 3 Aquisition Details 4 Processing l Comments ] Ermars ]
Processing
Applied Heliocentric Comection (am./s) ||}
Heliocentric Comection to be applied (km./s) |
Atmospheric line comection |ru:une ﬂ
Cosmic ray removal |remu:weu:|. no indication of method ﬂ
Momalisation (cortinuum removal) applied |ru:une ﬂ

@ . {@ Reload Validate BeSS Save FITs header

Press the “Validate BeSS” button.

Assuming there are no problems indicated by the validation then press “Save FITs header”. The Save
FITS header updates the 1D fits file so there is no need to resave the file.

The BeSS settings window can now be closed.

You can then submit this file to a database such as the BAA Spectroscopy Database, BeSS and ARAS.
Note that not all databases are interested in all objects, for example BeSS is for Be and Herbig Ae/Be
stars only. You should also ensure that your processed spectrum is of good quality.
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10 -Creating .bass and .bun Files of your Session

BASS has a very useful feature which allows you to create a Project or Bundle file containing all of
your images, spectra and settings. The Bundle files are especially useful if something is going wrong
with your reduction process, as it can be used to share your BASS session with other users so they
can provide help.

To save your BASS session:

Menu: File -> Save Project

m Save BASS Project file or bundle X
T <« User » Documents » BASS Processing » Alpy_Francois_Tutorial v O Search Alpy_Francois_Tutorial @

Organize « New folder == - e

~

Spectra Name Date modified Type Size

= This PC | | BASS Tutorial.bass 03/06/2017 16:06 BASS File 2KE
[ Desktop
|=| Documents
‘ Downloads
J’l Music
&= Pictures
B Vvideos
‘i Local Disk (C:)
- Recovery (D:)
- HP_TOOLS (E:)

= Metwnrk W
FIENE O ERRC: \ Users\User\Documents\BASS _Processing\Alpy Francois_TutoriaBASS Tutorial.bass| w
Save as type:  BASS projects (*.bass) ~
» Hide Folders Cancel

This screen has the option to save as 2 files types:

e .bass
e _.bun
.bass

This saves a project file for your session containing your settings and links to the images and
spectrum profiles stored on your computer. So when you re-open a .bass file it will re-open all of the
images and spectra from their original location on your computer. This is good for personal use as it
does not duplicate the files, and any changes you make will update those same files

.bun

This creates a bundle file which contains all of your images and spectrum profiles in the .bun file, as
well as all of your settings. When you open a .bun file it will extract the images and spectrum profiles
into a new folder of your choosing. It is a good idea to save a .bass file before creating a .bun file.
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To re-open a project:

Menu: File -> Open Project

m Open BASS project file or bundle
U <« User » Documents » BASS Processing » Alpy_Francois_Tutorial
Organize » New folder

PhD 6 MName Date modified
Pictures 0

Spectra

[ This PC
[ Desktop
|| Documents
‘ Downloads
J’) Music
&=/ Pictures

m Videos

. Local Disk ()

= Recovery (Dn)
s HP_TOOLS (E:)

L

| | BASS_Tutorial.bun 04/06/2017 08:0

x

w O Search Alpy_Francois_Tutorial @

File name: | BASS_Tutorial.bun

=~ [ @
Type Size
7 BUNFile 16,955 KB
v| BASS Bundle (*.bun) v

Cance'

The drop down in the bottom left allows you to choose between a Project (.bass) or a Bundle (.bun)

file.

If you select a Bundle file then it will ask you where you want to unpack the bundle. This will create
copies of all of your images, spectra and settings in that folder. By default the folder will be the
name of the bun file, but you can choose a different folder using the browse button.

m Select Folder

Select Bundle unpack folder

x

|:"-.Llser"-.Dcuu:umerds"-EP-.S 5_Processing'Alpy_Francois_Tutoral\BASS_Tutoria,

Browse. .. || Ok | | Cancel
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Once unpacked, BASS will open all of the images and spectrum profiles from the new folder. So this

will not link back to the original copies of your images and spectra.

Below is an example of an unpacked Bundle.

A9

+ | BASS_Tutorial

Home Share Wiew
* u & cut x 7 New item =
w-| Copy path ﬂ Easy access =

Pin to Quick Copy Paste Move Copy Delete Rename Mew

access [] Paste shorteut 44 to - folder

Clipboard Organize Mey
“ v <« BAS5 Processing » Alpy_Francois_Tutorial » BASS5 Tutorial
Y - -

7 OneDrive MName Date modified
Astronomy D BASS_Tutorial.bass 04/06/2017 08:08
Astronomylmages Calib_155_20150820_211026-1_geo.fit 04,/06/2017 02:08
Documents D Calib_155_20150820_211026-1_geo.fit.info... 04/06/2017 02:02
b load gam Cas_20150820_stack_geo.fit

ownloads
D gam Cas_20150820_stack_geo.fit.info.bas
Email attachments Vega_20150820_stack_geo fit 04/06/2017 08:02
Favourites [] Vega_20150820_stack_geafit.info.bas 04/06/2017 08:08
Magazines
Music
PhD
Pictures
Spectra
& ThisPC
[ Desktop
| Documents
[ s
Titems  State: @& Shared

Cpen HHSelect all
V]
Edit Select none
Properties
p. £ History DDImrert selection
Cpen Select
v | O Search BASS Tutorial
Type Size
BASS File 2KB
Mazlm DL Image 5,651 KB
BAS File 1KB
Maxlm DL Image 5,651 KB
BAS File 1KB
Maxlm DL Image 5,651 KB
BAS File 1KB
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