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0 Introduction  

a This document d escribes MOLASS 1 Ί a program intended to make easier the following 

basic analysi s of data from SEC-SAXS (HPLC ) experiments  at KEK -PF. 

1. Guinier Analysis  

2. Extrapolation to infinite dilution  

b Supported platform is Windows  64bit  only. 

c If the ATSAS program  suite is available, it also uses AUTORG,  ALMERGE  and DATGNOM  

in the analysi s in order to enable  users to contrast and validate  the results.  

d I f you use results of this program, please cite: https://doi.org/10.2142/biophysico.bppb -

v20.0001. 

 

1 Installation  

a Download and unzip a latest zipped distribution file  from KEK download site . 

 

2 Introductory  Procedure 

a Easiest  usage is summarized here to give a quick idea of what it is.  If you need any deviation 

from these basics  or would like to know the reasons behind , please consult detailed 

description in Chapter  7. 

b X-ray scattering  data in the input folder are assumed to be pre -processed using SAngler (or 

other equivalent programs) in  the following two steps. See Chapter 4 for their detailed 

requirements.  

1. Circular Averaging  

2. Background S ubtraction  

c The name of a  UV absorbance data file, named like òéUV.txtó or òéspectra.txtó, placed in 

the same folder is automatically recognized and filled in the entry. 2 

d To follow the steps below, users can use a n example set of data from the download site . 

e If you are to use it in the easiest way, proceed as follows. 

1. Run the òmolass.exeó in the installed folder.  

2. Specify th e input/output folders in the Main D ialog.  (Fig. 2-1) 

3. Press ò  Analysis start ó button to proceed further.  

4. If you do this with the òfully automaticó button  checked, the standard  steps described in 

the next C hapter  3 will be performed automatically with default parameters or options.  

5. Analysis r esult s will be available in an excel book in the analysis result folder.  

f See Chapter 5 to understand information in the result book.  

g That is all for the easiest usage. 

 
1 We renamed the program from SerialAnalyzer to MOLASS  Ί Matrix -based Optimization with Low rank 

factorization for Automated  analysis  of SEC SAXS Ί in order to better imply its character after i t  has been 

changed significantly  over years of groping  started in January, 2016 . 
2 Handling of those X-ray data not coupled with UV data is possible and described separately in Chapter 8. 

https://doi.org/10.2142/biophysico.bppb-v20.0001
https://doi.org/10.2142/biophysico.bppb-v20.0001
http://pfwww.kek.jp/saxs/MOLASS.html
http://pfwww.kek.jp/saxs/MOLASS.html
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Fig. 2-1  Main  Dialog  

 

 

3 Standard  Procedure 

3.1 Basic Steps 

a The following are the basic steps automatically performed when you press ò Analysis start ó 

button w ith òfully automaticó checked in the above main dialog  (Fig. 2-1). 

b You should  follow t hese steps manually unless you  choose òfully automaticó. (Here is 

described only how to manipulate. See Chapter 7 for details and reasons.)  

1. Just after ò  Analysis start ó button press, the Mapping D ialog (Fig. 3-1) will appear.  

2. In the dialog, there are three figures which show the elution curves of , from left to 

right, UV absorbance data, X -ray scattering data and the overlay 3 of those two. 

  

 
3 UV elution curve in this figure has been locally scaled to make it possible to compare. See Section 7.2 for details.  
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Fig. 3-1  Mapping Dialog  

 

 

3. At this stage, if needed4, you can further  use òDecomposition Editoró to better control 

the extrapolation  (LRF)  process. In that case, the òDecomposition Editoró button instead 

will be colore d green (Fig. 3-2) after you have applied decomposition, suggesting that the 

decomposition result be used thereafter.  See the next section  3.2 for such control.  

4. In the òfully automaticó mode, a decomposition step using  òDecomposition Editoró is 

performed  depending on the data  condition . It is performed , currently,  when some of the 

peaks are suspected of multi -component, judg ing  from  the following conditions.  

ᵑ There exists a peak with SCI 5 less than 80.  

ᵒ Or, there exists a significant 6 overlapping between adjacent peaks.  

This decomposition is not necessary when these conditions are not met . 

5. Looking at the figures in this d ialog, confirm the elution mapping adequacy between the 

UV  absorbance data and the X-ray scattering data.  

6. For reference, t he program shows its rough judgement of the adequacy in the guide 

message box at the lower part . 

7. If the mapping  is acceptable, proceed by pressing  ò  Executeó button , which executes 

the following steps . 

ᵑ Baseline correction of X -ray  data  

ᵒ Guinier Analysis  of all scattering curves  

 
4 This decomposition step is required  when the peaks seem to include multiple components.  
5 Single Component Indicator. See Section 7.2.2 for its definition.  
6 It is judged significant if the peaks have some overlapping in their feet above 5% in height against their peak tops, 

measure by modeled elution curves.  
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ᵓ Extrapolation  to infinite dilution  

8. Wait several minutes until the states in the Progress Dialog ( Fig. 3-3) are all òdoneó. 

9. When finished, results are available in the output folder as stated in the progress log.  

 

Fig. 3-2  Mapping Dialog after the decomposition  

 

 

Fig. 3-3  Progress Dialog when it is finished  
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3.2 Decomposition Procedure 

a You can do without this procedure if you  are confident that you  have acquired data consisting 

only of single component peaks.  

b However, in general, such lucky situations are not always  expected, and you may get peaks 

unclearly separated as shown in the next figure.  

 

Fig. 3-4  Example of peak s incompletely separated 

 

 

c In  such situations, decomposition of the total elution curve is required to make available 

elementary elution curves  each of which separately represent s the concentration of its  

component. 

d Proceed to òDecomposition Editoró by pressing the button to confirm (and modify) the 

decomposition attained by the program õs algorithm.  

e You can decompose the elution curve s, extracted from both of X -ray and UV data,  using 

elution curve models (EMG 7 or EGH 8) as shown in Fig. 3-5 and Fig. 3-6 below. 

  

 
7 Exponentially Modified Gaussian model.  
8 Exponential -Gaussian Hybrid model  
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Fig. 3-5  Decomposition Editor  showing decomposition of X -ray elution curve  

 

 

Fig. 3-6  Decomposition Editor  showing decomposition of UV elution curve  

 

 

f Press òOKó if it is acceptable, which leads you back to the Mapping Dialog ( Fig. 3-1) 

introduced in the previous  section. 

g This procedure described here above is the default course of action when you have chosen 

òfully automaticó in the main dialog. 

h See Section 7.4 for, non -default,  advanced (or manual) usage of this editor.  
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4 Input Data  

4.1 X-ray Scattering Data 

a X-ray scattering data  are assumed to be pre -processed using SAngler (or other equivalent 

programs) in the following steps.  

1. Circular Averaging  

2. Background Subtraction  

b As a data set from a respective experiment,  they  should be placed in one folder with file 

names suffixed by consecutive num bers as shown below. 

Fig. 4-1 Input folder containing X-ray scattering data files  

 

c The suffix numbers identify the corresponding elution point s. 

d The file format of an X -ray  scattering data file is shown  below in Fig. 4-2, which include s 

comment lines followed by data lines with tab -separated three columns of scattering vector 

length, int ensity and estimated error . 

Fig. 4-2 File format of an  X-ray  scattering data file  
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4.2 UV Absorbance Data 

a UV  absorbance data are used to evaluate the concentration  of each elution points.  

b They should be given  as text files with ò.txtó extension9, either in one file or in one folder 

containing a set of multiple files . 

c In the one-file style  (which is recommended), the file is automatically recognized by the 

program  if the file  is placed in the same folder . 

d The file format in one -file  style is shown in Fig. 4-3, which include comment lines followed 

by data lines with multiple columns . 

e The first line of  data  lines  is a header line  with numbered column names, which  identify 

elution point s. 

f The number of elution points, or the density of measurements,  while it is usually  larger than 

that of the corresponding X-ray scattering data, is not required to match to the latter . 

g The first column includes wavelengths, which  usually vary about from 200 nm to 450 nm. 

h In data lines, columns other than the first  column  include absorbance values.  

Fig. 4-3 File format of a UV absorbance data file (one -file style)  

 

i  In the one-folder (multiple files) style  (which is deprecated) , the data are separated into 

multiple files in the same format, and the filenames are number -suffixed  to represent the 

order of elution points.  

 
9 No filename rules other than ò.txtó extension are required  for later versions  ֕ MOLASS 1.0.8 , while those like 

òéUV.txtó or òéspectra.txtó had been expected in earlier versions. 
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5 Output  Result s 

a Analysis results  are produced to an Excel book and other text files in the specified folder, 

which are described below in this chapter.  

 

5.1 Analysis Result Book 

5.1.1 Guinier Analysis Result 

a See Fig. 5-1 for overview of an example.  

b It is provided in a sheet containing five charts , which show each variation during the 

experiment of the following quantities . 

1. Concentration  

2. Quality  

3. I(0)  

4. I(0)/Concentration  

5. Rg 

c Green l ines indicating the intervals  for further analyses  are overlaid  on the charts . 

d Fig. 5-1 shows two peaks  with overlaid interval lines, which will  be the input  of extrapolation 

to zero-concentration analysis described later . 

e Sequential numbers starting from zero on the horizontal  axes identify each elution point . 

f Data q uality  evaluation  shown with vertical bars is computed as a weighted sum of  the fiv e 

factors listed  in Tab. 5-1. (See also the note below.) 

g ATSAS AUTORG quality evaluation , if available,  is contrasted with a red line.  

h Other a nalysis results  (namely, I(0), I(0)/Conc., Rg)  from  AutoGuinier  are shown in a line  

with steel blue markers, which are only reliable when the corresponding quality score is 

sufficiently high (> 0.5).  

i  Corresponding r esults from ATSAS AUTORG are shown in a line  with orange markers and 

the values have been set to zeros there  if the program do es not produce results.  

 

Note on the quality of Guinier Analysis and the qRg  < 1.3 convention  

The program strictly keeps t he well -established  qRg < 1.3 restriction  for well -conditioned data.  

However, when the òbasic qualityó is less than 0.5, it tries to  obtain  possibly better Rg values by 

loosening the restriction  to qRg < 1.6, 1.8 or 2.3 depending on the worsening of the quality . 

Users should be aware of this violation and be warned not to use the result ed values separately 

ignoring the attached  qualit ies. 
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Tab. 5-1 Data Quality Factors  

No Factor Name  Value Range Weight  Formula  Description  

1 basic quality  0 ð 1 0.2 ÅØÐπȢυ ρ
ВÁÂÓÇÒÁÄÉÅÎÔÓ

ÈÅÉÇÈÔ
 

Indicates smoothness or noiselessness of the scattering curve . Computed , as shown by 

the formula, from the monotonicity of the small -angle region  (roughly determined as 

the 1/8-th  of the whole region) . Expected great er if the data seem less noisy . The 

scaling, 0.5 in the formula, has been chosen to better demonstrate the quality 

differences that we are interested in.  

2 positive score 0 ð 1 0.2 ς ÍÁØπȢυȟ ×ÅÉÇÈÔÓÉ πȢυ  

While intensity values should be positive, data may contain negative values , which is 

not desirable . This score indicates the desirability of the data in this sense. Weights 

are chosen linearly  to satisfy В×ÅÉÇÈÔÓρ, being greater for the smaller -angle region, 

using the slope from the 95  and 5 percentile value s. It is 1  if the data contain no 

negative value and zero if about half of the data are negative, considering weights . 

3 2  stdev score 0 ð 1 0.2 ÅØÐρπ
2 ÓÔÄÅÖ

2
 

Indicates the conditional reliability of estimated value of  2 , assuming the 

appropriate  determination of the Guinier interval.  Computed, as shown by the 

formula, from  the 2  stdev propagated from the slope  error  of the  linear regression in 

the Guinier plot. It is greater if the 2  stdev is smaller.  The scaling, 10 in the formula, 

has been adjusted from hundreds of profiles, including bad quality ones, from more 

than 50 experiments . 

4 left Ñ2  score 0 ð 1 0.2 

ÒÁ× Ñ2Ç ÓÃÏÒÅ  ÂÁÓÉÃ ÑÕÁÌÉÔÙ 

where  ÒÁ× Ñ2Ç ÓÃÏÒÅ 

ρ ÉÆ Ñ Ͻ2 ḶπȢς 

π ÉÆ Ñ Ͻ2 ḷρȢς 

ρȢς Ñ Ͻ2  otherwise  

The right end of Guinier interval is bounded by the convention al constraint  th at 

 ÑϽ2 ρȢσ, which  comes from ensuring  the accuracy of the T aylor expansion, while 

the left end selection depends on the linearity of the scattering curve in the lowest Q 

region.  This score is intended to indicate the latter difference.  It is multiplied by th e 

basic quality to avoid accidentally getting unfairly high scores in low quality cases . 

5 
end 

consistency 
0 ð 1 0.2 ÅØÐςπÁÂÓρ

ÌÅÆÔ 2

ÒÉÇÈÔ 2
 

This score evalu ates the linearity of the curve in the Guinier interval , in another way, 

from the ratio between 2 õs at both ends of the interval as shown in the formula. The 

scaling, 20 in the formula, has been adjusted in the same way as in 2  stdev score. It 

is greater if the 2 õs at both ends of the Guinier interval is closer. 
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Fig. 5-1  Guinier Analysis Result  
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5.1.2 Extrapolation (LRF) Result 

a Although it is called òExtrapolationó to infinite dilution from historical reasons, the 

computation is implemented as a kind of LRF - Low Rank Factorization - explained briefly 

below. 

b Result  is provided in several sheets for each (ascending or descending)  side of the peaks . 

c See Fig. 5-2 and Fig. 5-3 for examples of those sheets. 

d In each sheet, three charts at top  are intended to show the variations of concentration, 

estimated Rgõs and I(0)/c during the extrapolation process. 

e In the two charts at center and right, namely, Rg extrapolated and I(0)/c extrapolated charts, 

green lines sh ow the estimated values from inp ut data, while orange lines show those from 

re-constructed (or extrapolated) data.  

f The process of extrapolation  to infinite dilution is summarized  below. See also Section 7.6.4 

for  the preview of this result . 

1. Suppose you have a measured data set of X -ray intensity and a  corresponding  elution 

curve as follows. 

Measured data set: -

-ȟ -ȟ Ễ -ȟ

- ȟ - ȟ Ễ - ȟ

ể ể ể ể
- ȟ - ȟ Ễ - ȟ

 (5-1) 

Elution curve: # # # Ễ #  (5-2) 

2.  Also suppose you have selected an elution range 51-70 for the extrapolation purpose, 

which means that you are to solve the following equation  (rank 1 formulation) . 

-ȟ -ȟ Ễ -ȟ

- ȟ - ȟ Ễ - ȟ

ể ể ể ể
- ȟ - ȟ Ễ - ȟ

!
!
ể
!

# # Ễ # ḳ0Ͻ# (5-3) 

3. In cases of unignorable interparticle effects, the equation can be modified as follows  

(rank 2 formulation)  by approximat ing  the effects .10 

-ȟ -ȟ Ễ -ȟ

- ȟ - ȟ Ễ - ȟ

ể ể ể ể
- ȟ - ȟ Ễ - ȟ

! "
! "
ể ể
! "

# # Ễ #

# # Ễ #
ḳ0Ͻ# (5-4) 

4. Represent either of the above equation s using matrices as follows . 

- 0Ͻ# (5-5) 

5. Or, more realistically using Frobenius norm,  

Find 0 which minimizes ᴁ0Ͻ# -ᴁ (5-6) 

  

 
10 In the formulation, the quadratic relation between I(q) and concentration is based on the formula (2.13) in the 

classical book[2]  by Feigin and Svergun, 1987 , ignoring the concentration dependence of  0ὶȟὺ  which is considered 

hard to handle properly . 
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6. It is well known that y ou can get an approximate solution of the above problem as follows 

using Moore -Penrose inverse.11 

0 -Ͻ#  (5-7) 

 

g The following description includes both cases where interparticle effects are ignorable or 

unignorable. Note that B[i] or "1  are not computed and do not exist in ignorable cases.  

h Parameters A[i] and B[i], interpreted as functions of the scattering vector length Q, are 

shown in charts at the center and bottom of the sheet respectively.  

!1 ḳ!É 

"1 ḳ"É 
(5-8) 

i  As the chart titles say, the meaning of the functions A(q) and B(q) are, respectively,  

1. scattering i ntensity without inter -particle effects , 

2. inter -particle effects.  

j The colors of these (in a sense, separated) curves are shown in red and blue for the ascending 

and descending sides respectively so that they can be easily identified in the overlaid charts, 

which are provided in another sheet. ( Fig. 5-4) 

k  As for the separated curves, ATSAS ALMERGE produces only an A(q) curve for each side, 

which is shown, scaled 12 to match the above A(q), if available, in gray at the center of its 

respective sheet. (Fig. 5-2, Fig. 5-3) 

l  In the chart of curve A(q), vertical lines indicate boundaries where the curve construction 

policy changes between the small and wide -angle regions.  

m For results in  unignorable inter -particle effects  cases, see Fig. 5-5, Fig. 5-6 and Fig. 5-7 which 

correspond respectively  Fig. 5-2, Fig. 5-3 and Fig. 5-4 in ignorable cases . 

  

 
11 See R. Penroseõs paper[1]  for a general -purpose solution.  
12 The extrapolated curve from ALMERGE is not normalized by concentration. It is scaled to match our result which 

is concentration -normalized.  
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Fig. 5-2  Zero-concentration Analysis result for an ascending side of a peak  

 

Fig. 5-3  Zero-concentration Analysis result for a descending side of a peak  
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Fig. 5-4  Overlaid  charts of both sides of a peak 
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Fig. 5-5  Zero-concentration Analysis result for an ascending side of a peak  

 

Fig. 5-6  Zero-concentration Analysis result for a descending side of a peak  
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Fig. 5-7  Overlaid charts of both sides of a peak  
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5.1.3 Analysis Summary 

a It is provided in three  sheets named as follows.  

1. Extrapolation  Summary  (Fig. 5-8) 

2. Entire Summary  (Fig. 5-9) 

3. Summary for Publication  (Fig. 5-10) 

b The extrapolation summary contains estimated values  and quality information for each 

ascending or descending side of peaks . The quality scores are available both in amounts and 

as a chart as shown in Fig. 5-8. 

c The entire summary  contain s enough information to identify and reproduce the analysis , as 

well as analysis evaluation information.  

d The summary for publication contains some of the items available at this stage, which are 

recommended in the SAXS publication guideline [4] . 

 

5.2 Other Output Files 

a Other output files are listed in Tab. 5-2. 

b Files postfixed as ò_asc.dat -ó or ò_dsc.dat-ó are numbered with prefixes, like òpk1_ó, in the 

order of elution for both cases with a single peak or multiple peaks.  

c ò_cnó postfix is added to suggest that the file contains concentration-normalized result.  

 

Tab. 5-2  Other output files  

No File name Description  

1 atsas/pk1_asc.dat  Extrapolated  curve data for the ascending side by ALMERGE  

2 atsas/pk1_dsc.dat  Extrapolated  curve data for the descending side by ALMERGE  

3 pk1_asc_A_cn.dat  Extrapolated A(q) data  for the 1st peak ascending side by MOLASS  

4 pk1_dsc_A_cn.dat  Extrapolated A(q) data  for the 1st peak descending side by MOLASS  

5 pk2_bth _A_cn.dat  Extrapolated A(q) data  for the 2nd peak both  sides by MOLASS  

6 pk3_asc_A_cn.dat Extrapolated A(q) data  for the 3 rd peak ascending side  by MOLASS  

7 pk3_asc_A_cn.dat Extrapolated A(q) data  for the 3 rd peak descending side by MOLASS  

8 molass.log Analysis log from MOLASS  
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Fig. 5-8  Extrapolation  Summary Sheet  
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Fig. 5-9  Entire Summary Sheet  
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Fig. 5-10  Summary for Publication Sheet  
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6 Miscellaneous Notes  

6.1 Manipulation Logging 

a Normal manipulation log is saved to a file in the analysis result folder specified in the main 

dialog , named for example ΓΝ\ reports \ analysis000 \ molass.logΔ. 

b Error messages are saved either to the above mentioned log file, or to files in the log folder 

in the installed folder, named like ΓΝ\ molass- 1_0_13\ log \final_error.logΔ. 

c Please attach these log files to your trouble report to get support in trouble shooting.  

 

6.2 Persistent Memory Storage 

a Some of user dependent  information are stored persistently in files in a folder usually located 

in ΓC:\ Users\ username\ .KekTools\ molassΔ. 

b This folder may safely be deleted when any of the files got damaged in troubles , which may 

occur, for example, when run in multiple instances mentioned below . 

c The program is supposed to start up in default states in such abnormal cases.  

 

6.3 Multiple Instance Execution 

a It is not recommended to run multiple  instances of the program, because the storage files 

mentioned above are only designed for single instance use . 

b Therefore , the program warns you with a message shown below when you try to start up 

multiple instances unintendedly.  

 

Fig. 6-1  Already Running Notification  

 

 

6.4 Batch Mode Execution 

a The program is usually run  in the GUI mode, which can be inconvenient in trouble shooting  

especially when it terminates before the first dialog appears . 

b In such cases, you can double click  Γmolass-debug.batΔ file to get it started in the batch 

mode to get information about the situation from the command prompt window . 
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6.5 Multiprocessing and Cleanup 

a During  execution, the MOLASS program usually runs with multiple processes as shown in 

the following figure.  

 

Fig. 6-2  Multiprocessing of MOLASS  

 

 

b The òmolass.exeó is provided just to simplify the starting procedure, which actually invokes 

òpythonw.exeó with the main script òmolass.pyó located in  the òbuildó folder.  

c The first invoked òpythonw.exeó main process performs the apparent actions, while the 

secondary òpythonw.exeó process executes Excel book handling in parallel in order to make 

faster the entire execution.  

d Those child processes are coded to try to  terminate themselves automatically  when the 

parent òmolass.exeó has been terminated, even in such abnormal cases when you terminate 

one using Task Manager  in some due situation . 

  

molass.exe 

pythonw.exe  pythonw.exe  excel.exe 
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7 Detailed Description of the Dialogs  

 

7.1 Main Dialog 

7.1.1 Purpose and Required Inputs 

a The Main D ialog is for entries of input / output folders and files as shown in  Fig. 7-1. 

 

Fig. 7-1  Main  Dialog   

 

 

b For every folder or file entr y, users can use any of the following three input methods, namely,  

1. direct typing  (including copy & paste) , 

2. invoking folder/file -selection dialog by òéó button, 

3. drag and drop mouse manipulation  

c On entry in the òX-ray Scattering Data Folderó, the òUV Absorbance Data Folderó is 

automatically filled in if the UV absorbance file is in the same folder and properly named, 

and the file list below is filled.  
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d The expected naming for UV absorbance file is like òéUV.txtó or òéspectra.txtó. When the 

file naming is not an expected one, it fails to recognize and users must specify the folder or 

the file in the subsequent entries.  

e The òFile Ext.ó entry is for specifying the file extension of X-ray scattering data files, which 

is usually supposed to be ò.dató, and, otherwise, it can be changed to ò.csvó. 

f For the usage of òdisable UV dataó checkbox, see Section 7.1.7 below. 

g Concentration factor s input is required to convert from UV absorbance to concentration. The 

default values are set according to the rule shown in the following table.  

Tab. 7-1  Default Values for Concentration Factors  

Factor Name  
if measured  before 

2019-9-30 

if measured after 2019 -10-01 

PF SPring -8 Others  

Path Length Factor  5.0 8.437 8.155 7.071 ( ρπȾЍς) 

Extinction  Coefficient,  

Absorbance (OD) @ 1mg/ml 
1.0 

 

h These factors are not essentially relevant to the  computation of Rg and I(0) or extrapolation 

to zero-concentration, however, they do affect the values in the results on the summary 

sheets mentioned in Section 0. Therefore, donõt forget to change them if they are different 

from default values.  

i  Beamline name is identified from  òSpectrometersó field in the UV data file. 

j The output folders are to be specified hierarchically in òAnalysis Result Folderó and 

òSubfolderó entries. 

k  The òSubfolderó entry must include numbers for automatic numbering,  as shown in the 

figure . The number will be  increment ed if there already exists a file with the same name.  

l  The ò Analysis start ó button invokes a preliminary process and shows the òMapping Dialogó 

described in the next section . 

m The òRefreshó button is used when the file list must be updated in only such cases as there 

occurs no other trigger  events to update  the list . 
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7.1.2 Quick Inspection of Data 

a At  the lower left of the Main Dialog, two figures , called òOutline Figuresó, are shown to give 

a quick view of the  input  data.  

b The upper figure shows the elution curve with a yellow selected point, and the lower figure 

shows the scattering curve with its estimated Rg value which corresponds to the selected 

point in the elution curve.  

c The row selection in file list will be synchronize with the point selection on the elution curve, 

and their synchronization is bi -directional.  

d The file list can be used as an interface to  AutoGu inier  program. See Section 7.10 for such 

usage. 

 

7.1.3 3D View 

a This view, shown from ò3D Viewó button, is provided for users to observe both sets of data, 

namely UV absorbance and X -ray scattering, at a glance.  

b When flow change points are recognized, it also gives a closer view near the points in the 

inset box.  

c At the right is shown an overlaid figure of the elution curves, which is a result of preliminary 

mapping process of both sets of data.  

 

Fig. 7-2  3D View  
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7.1.4 Data Range Trimming 

a In the outline figures mentioned above (Fig. 7-1), there may appear two vertical dotted lines  

for each figure, which indicate data range  limits  suitable for analysis.  

b The elution  range is determined , by default, from the flow change point s when they are 

observed. 

c The small -angle limit is determined, by  default, to the extendable limit beyond the Guinier 

region start. The limit can be controlled using òRg-consistencyó in the Settings Dialog. See 

section 7.7.4 for details.  

d The wide-angle limit  is determined, by  default, to  the maximal position  which can avoid the  

unusable  high -Q part which comes from the flange , when it is observed.  

e When they seem to be badly determined  by the program , you can change those ranges by 

pressing the òData Rangeó button, which shows the Data Range  dialogs shown below. (Fig. 

7-3, Fig. 7-4) 

f These pair ed dialogs take care of range trimming for X -ray and UV data respectively, and 

they can be toggled by the buttons, namely òShow UVó or òShow X-rayó, at the bottom of each 

3D view figure.  

g To change the range, drag your mouse roughly to set initial start -end values, and then use 

each spin button to modify.  

h When you have changed the range of one type of data, e.g., Xray (or UV) data, the range of 

the other type of data, i.e., UV (or Xray) data, can be easily changed using the òSet from Xray 

(UV)ó button, which automatically calculates and sets the corresponding range from 

preliminary rough mapping . 

 

Fig. 7-3  Data Range Dialog for X -ray Data  
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Fig. 7-4  Data Range  Dialog for UV Data  

 

 

i  The cyan lines suggest the wavelength referenced to determine the UV baseline.  

j As an additional note for elution  range trimming , non-peak part of the either side of the 

elution will be excluded when it extends beyond ρπɨ peak-width , where òɨó here should 

be understood to correspond to that of a gaussian elution.  

 

Fig. 7-5  Restriction by   peak-width  

 

 

k  òAt a Glanceó button at left bottom  shows a compact view of the both data ranges as shown 

below. 

  

10Ȓ peak-width  
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Fig. 7-6  òAt a Glanceó View of Data Range  
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7.1.5 Rank View 

a Observing ranks of data matri ces is useful for the following purposes . 

1. to estimate the number of components contained  

2. to judge whether the concentration dependence is ignorable  

b For those purposes, òRank Viewó provides figures as shown below. 

 

Fig. 7-7  òRank Viewó of Xray Data  

 

 

c Rank views are provided in the following variations, which can be selected in the cascade 

menu at the button . 

 ̧ UV (no correction)  

 ̧ Xray (no correction)  

 ̧ Xray (corrected)  

d To get a suitable view, change parameters shown below from the corresponding menu.  

 

Fig. 7-8  Changing View Parameters of òRank Viewó 

 

  



31 

7.1.6 Baseline Correction Inspection 

a òBaselineó button shows the following dialog, which is intended to provide information to 

select the baseline correction method  among òNoneó, òLinearó or òIntegraló. 

b The top part gives information on no correction  case while the other  part s give those on 

òLinearó or òIntegraló correction. See Sections 7.2.9, 7.2.10 and 7.2.11 for these meanings and 

details.  

c I f you change the default settings in this dialog, automatic method selection will be disabled 

and those changes will be adopted.  

d The ranges colored yellow in the lower left figure, which will be used subtract to get the 

scattering curve of the accumulated òbroken samplesó, can be changed either with the spin 

boxes or dragging the figure with your mouse . 

e You can restore the automatic selection mode by unchecking the òManual Spec.ó button at 

the lower left of the dialog.  

 

Fig. 7-9  Baseline Correction Inspection Dialog  
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7.1.7 Toggling the Mode concerning UV Data Usage 

a In the standard usage, the program is supposed to analyze UV data paired with X -ray  data . 

b Such standard mode is useful not only for the attachment of the absolute concentration, but 

also for the detection of different components from the deviation of the pair of elution curve s. 

c However, there can be cases where the  program fails to establish a precise mapping between  

those elution curves . 

d I f such is the case, or the other merit s of UV data usage are not considered important, users 

can choose the X -ray data only mode by checking the òdisable UV dataó button , which 

changes the Main Dialog as shown in Fig. 7-10 below. 

e It  is toggled between the two modes by checking and unchecking the button . 

f See Chapter 8 for details of the X -ray data only mode.  

 

Fig. 7-10  Main  Dialog ( X-ray data only mode ) 
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7.1.8 Reloading of the Previous Data 

a Previously used input folder entry is restored at the startup from the user -dependent 

persistent storage (see  6.2), and the program asks if you want it to be loaded again in a 

message box shown below. 

 

Fig. 7-11  Reloadin g Confirmation Message  

 

 

b I f that is not what you want, reply ing  òNoó will clear the input folder entry to allow you 

immediately enter your desired new folder path.  

c Reloading one of recently used folders is easy if you use the òRecently used foldersó submenu 

cascaded from the òFolderó menu. 
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Fig. 7-12  Recently used folders Menu  

 

 

7.1.9 Removed Abnormal Files 

a There rarely can be cases where the data include a few abnormal measurements, which 

happen, for example, from accidentally included bubbles. Such files are automatically 

removed and replaced with properly interpolated files and indicated with an òXó in the 

òexcludeó column.13 

  

 
13 In earlier versions of MOLASS, this òexcludeó column was also used to enable the user to indicate such abnormal 

files, which has been abolished for simplicity in later versions.  
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7.2 Mapping Dialog 

7.2.1 Purpose and Manipulation Flow 

a This dialog, as shown in Fig. 7-13, is for checking and adjusting the mapping between  the 

UV absorbance data  and the X -ray scattering data . 

b It is invoked either by the ò  Analysis start ó button in Main Dialog. 

c The figures in the upper part of the dialog show the elution curve s of both data in the 

standard mapping plane , which is usually set at the point s where wavelength  Ȋ=280nm for 

UV absorbance and scattering vector length q=0.02 М ¹ for X -ray scattering.  

 

Fig. 7-13  Mapping  Dialog  when options are hidden  

 

 

d The lower part of the dialog is hidden if the mapping seems adequate and there seems no 

need of baseline correction of the X -ray scattering data.  

e It is shown otherwise or by clicking the òShow Optionsó toggle button. (See Fig. 7-14) 

 

Fig. 7-14  Mapping  Dialog when options are shown  
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f For usage of the toolbar ( ), please refer to the following page in matplotlib 

document.  

Interactive navigation https://matplotlib.org/users/navigation_toolbar.html . 

 

7.2.2 Checking the Mapping Adequacy 

a Users can check the adequacy of mapping by observing the overl aying  state  of curves in the 

right figure or by reading  either of the following information indicating the mapping quality . 

1. SCI Ί Single Comp onent Indicator Ί displayed in percent values  in  the figure,  

2. nRMSD Ί Norma l ized Root Mean Square Deviation  Ί shown in the lower right box.  

b SCI, in percent  values, indicates the ratio of the length of interval  where both lines fit well 

against  the whole length of each analysis range. (See another example  in  Fig. 7-15, Fig. 7-16 

on the next page)  

3#)
×ÅÌÌ ÆÉÔÔÉÎÇ ÒÁÎÇÅ ÌÅÎÇÔÈ

×ÈÏÌÅ ÁÎÁÌÙÓÉÓ ÒÁÎÇÅ ÌÅÎÇÔÈ
ρππ 

c For nRMSD, t here are two indicators for the initial value and the late st (or current) value 

which varies as the user changes the mapping options and  parameters.  

d The color of each indicator bar changes among cyan, yellow  and pink  depending on the 

adequacy, as shown in Tab. 7-2 below. 

Tab. 7-2  Colored indication of mapping adequacy  

Color Adequacy indication  

Cyan Ok 

Yellow  Better  be improved  

Pink  Bad (need adjustment)  

 

Fig. 7-15  Another Mappin g Example where the Deviation  is significant between  the mapped Curves  

 

 

Fig. 7-16  Yet Another Mapping Example where it has overlapping Peaks  

https://matplotlib.org/users/navigation_toolbar.html


37 
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7.2.3 Data Investigation 

a There are four  buttons for data investigation and range adjustment  summarized in the table 

below. 

 

Tab. 7-3  Buttons for data investigation and range selection (from left to right)  

Name Description  Figure  

3D View  Shows both sets of data in 3D plot   

Fig.  7-17 

Investigate Correction  Shows X-ray scattering data at each Q  Fig. 7-31 

Show uniformly scaled curves  Shows a uniformly scaled UV curve overlaid  Fig. 7-18 

Show difference  Shows difference  of the mapped elution curves  Fig. 7-19 

 

b The 3D-plots are sometimes required to observe the situations in other parts of the data, not 

apparent in the 2D figures  within the standard mapping plane. 

c Another purpose of the ò3D Viewó is to observe the entire sets of data before restriction. (See 

also Section 7.1.3) 

 

Fig. 7-17  3D View  

 

 

d As for the òInvestigate Correctionó button, see Section 7.2.13. 

e The uniformly scaled curves , shown in Fig. 7-18, make clearer the fact that they need locally 

adjusted scaling for each peak in order to overlap.  

f The differences between the overlapped curves can be shown using the òShow differenceó 

button , which shows them in two ways, namely the differences and their absolute values . 

(Fig. 7-19) 
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Fig. 7-18  Mapping  Dialog with Uniformly Scaled Curves  

 

 

Fig. 7-19  Three states toggled by òShow differenceó button 
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7.2.4 Attracting Userôs Attention 

a The dialog tries to attract userõs attention by button blinking or background text messages 

in cases listed in Tab. 7-4. See Fig. 7-20 for such an example.  

 

Tab. 7-4  Situations requiring userõs attention 

Attention Sign  Situation  

òSee Drift in 3Dó Message When the program has detected significant baseline drift  in X -

ray scattering data  and wants users to confirm in 3D plot.  

Optimize Button Blinking  When the figures  and the mapping precision indicators are 

inconsistent with the option/parameter settings after they have 

been changed, until they are updated by the òOptimizeó button. 

 

b Users may ignore such suggestions if they are confident that there is no need to address to 

them.  

c While the òOptimizeó button is blinking, pressing ò Serial Analysis ó button is judged as an 

illegal action in order to avoid allowing possibly unintended setting without confirmation, 

and guided to go back to ò  Mainó instead of ò Serial Analysis ó in order to quit. 

 

Fig. 7-20  Mapping Dialog with Button -Blinking and Background Text  

 

 

  

Button B linking  

Backgrou nd Text  
































































































































