Supplementary Information:
Recipe book for NCF-SAR Analysis

This recipe book provides explanation of how the NCF protocol is implemented through
analyst and MATLAB. This recipe is divided in two parts (1) procedure implemented in
analyst (b) procedure implemented through MATLAB.

Download NCF-SAR MATLAB program along with example data from this website
(https://github.com/Rahulkaushaloog/NCFSAR-tool).

(1) Procedure implemented in analyst

(1.1) To make an NCF-SAR protocol in analyst, one example file TNLW-3.SEQ is given
for the ease of users. This sequence editor file (.SEQ) can be used to modify as per user
requirement.

(=3
File Edit Options SeqControl Help

DR ee & 8 ME 2

— Samples | Run 1 | Run 2 l Run 3 |
Set1 1.3,5,7.9.11,1 3 Beta 40s TL 221°C, 2°C{s, 250Pts., PH=; OSL 50°C IR LEDs;100.00s;2°C}s;70.0% =P
Set 2
TL,
Run 4 Run 5 | Run 6 | Run 7
sy 0SL 125°C Blue LEDs;40.00s;2°C/s;70.0% TL 221°C, 2°Cls, 250Pts., PH=0°C for 0s Beta 40s TL 221°C, 2°C}s, 250Pts., PH=220°C for 10s >
TL,
. Run 51 | Run 52 | Run 53 | Run 54 | Run 55
== ==p Beta 40s TL 221°C, 2°Cjs, 250Pts., PH=! OSL 50°C IR LEDs;100.00s;2° OSL 125°C Blue LEDs;40.00s; lllum Blue LEDs [70%) for 100

Regenerative-dose i= 1,2,3,0,1

Fig.S1- Snapshot of sequence editor for NCF-SAR protocol. TL, and TL.is recorded at
Run2 and Run7 respectively.


https://github.com/Rahulkaushal009/NCFSAR-tool

(1.2) Open Relevant Analyst file = Go to top menu bar in Analyst - Records -
Unselect All > Every Record

W3 Analyst: TNLW_3_NCF_DSAR_(1,47)D_010221.binx
-| File Edit Records Analysis Export View Window Options Help
O = & Select All.. -
1 Unselect All... Highlighted Records .
_|Rec.dt |5 : n.
1 Edit Current Record F2 Every Record
o F; Block Edit Records of type...
-13 Ti Highlight All Records 250 050
<4 Fi Copy Highlighted Records 250 TL
15 Fi 250 TL
E Fi  Delete Highlighted Records Ctrl+Del 250 IRSL
o T o R e e 250 0sL
I8 Fi ove Highlighted Records I 25D TL
ME Fi  MewRecord ) 250 IRSL
- (10 True 1 14 200.00 250 OsL

Fig.S2- To unselect records.

(1.3) Records tab - Select All > Records of type - Select records of OSL - Click on SAR
button > A Single Aliquot Analysis: window will open
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Fig. S3- select records

Choose which part of the data stored within each record you want to use in order
to decide whether to select or unselect the record.

Criteria for selecting/unselecting recards...

Select records if...
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X Cancel | ' 0K




(1.4) Choose Integration Limits for Signal and Background - Go to Curve Fitting - Select
exponential fit >Set acceptance Criteria: - Recycling ratio limit (%) =10; Max. test dose error
(%) =10; Max. paleodose error (%) =10; Max. Recuperation (%) = 5; Tick () on Incorporate
error on curve fitting.

M2 Single Aliquot Analysis: TNLW_3_NCF_DSAR_{1,47)D_010221.binx
Function Curve Fitting Options
2,000 Linear Fit 8 ﬁ
1,800 Quadratic ﬂ 7
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Fig.S4- Select acceptance criteria.



(1.5) Now Go to Function tab = Analyse All Grains by accounting all acceptance Criteria

MR Single Aliquot Analysis: TNLW_3_NCF_
Function Curve Fitting Options
Analyse All Grains

Impeort Summary
Exit

= cali-m

Fig.S5- Analyse all grains.

(1.6) Go to Summary Data tab > Select all aliquots that has passed criteria and gave De values
(use Shift + Right arrow on keyboard) - Right click on selected area - Copy data to clipboard
with headers >Paste it to any *.txt file or excel file

LufT=Dats  Summary Data l v Only show thoze that pass criteria F
f Selected F'ass_EritE|| Filename |DiscH Graink ED EL
1 TRUE TRUE THLW 3 F 1 a 26371 2F I
2 TRUE TRUE THLw_3_F 3 a 273.56 2z
3 TRUE TRUE THLW_3_F 5 a 33312 aC
4 TRUE TRUE THLW_3_F 7 a 27829 14
5 TRUE TRUE THLW _3_F 3 0 254,78 2E
B TRUE TRUE THLW_3_t 11 0 252 B2 1E
7 TRUE TRUE THLW 3 113 0 R R 27
A TRIIF TRIIF TMIW 2 F AR n ATR AT HF

41 = ]

Fig.S6- Export aliquots that has passed criteria.



(1.7) From this data, select only following columns which will be used for NCF analysis and copy them in a excel sheet-

(1) Filename (2) Disc (3) ED (4) ED_err (5) Ln/Tn (6) Ln/Tn_err (7) Parami (8) Errori (9) Param2 (10) Error2 (11) Param3 (12) Error3

A B C D E F G H I J K
File name Disc position EDSar(s) error Lx/Tx Error a ae b be

Fig.S7- Select required columns.



(1.8) To extract data for the TL, and TL, counts- follow step-1 again and make sure Selected column show ‘False’.
From Display information menu - Click on Integrali to integrate counts around the peak+15°C region.

(For example: lower and upper integration limit was 85°C and 105°C respectively for the TNLW-3 sample)

File Edit

r Window Options Help

SAR S

Iz

DEEX B2BR

Rec.# Selecled|.“ i |Flun Numb |Set Numb |Data Type |Ilrad. Time |Lumin. Tiie Temperature
1 False 1 2 1 Natural 40.00 221
2 False 1 3 1 Natural 40.00 IRSL 50
3 False 1 4 1 Natural 40.00 osL 125
4 False 1 5 1 Natural 40.00 TL 221
5 False 1 7 1 Natural 40.00 TL 221
6 False 1 ] 1 Natural 40.00 IRSL 50
7 False 1 9 1 Natural 40.00 osL 125
8 False 1 12 1 Natural 200.00 TL 221
9 False 1 13 1 Natural 200.00 IRSL 50
10 False 1 14 1 Natural 200.00 osL 125
11 False 1 16 1 Natural 40.00 TL 221
12 False 1 17 1 Natural 40.00 IRSL 50
13 False 1 18 1 Natural 40.00 0OSL 125
14 False 1 21 1 Natural 600.00 TL 221
15 False 1 22 1 Natural 600.00 IRSL 50
16 False 1 23 1 Natural 600.00 osL 125 Set Integration Limits %
17 False 1 25 1 Natural 40.00 TL 221
) False 1 26 1 Natural 40.00 IRSL 50 You can integrate the data from each of the
19 False 1 27 1 Natural 40.00 0SsL 125 records by specifying the range of channels
20 False 1 30 1 Natural 1000.00 TL 221 !hal you are interested in. The first channel x Cancel
21 |False 1 31 1 Natral  1000.00  IRSL 50 =1 2 tew |
22 False 1 32 1 Natural 1000.00 osL 125 Lower integration fimit [BS j L
) False 1 34 1 Natural 40.00 TL 221 =
24 False 1 35 1 Natural 40.00 IRSL 50 5 e 10" B
25 |False 1 36 1 Natural  40.00 osL 125 Hpper integration mi .
26 False 1 39 1 Natural 0.00 TL 221
Current File Display Information:
File:F_DSAR_(1,47)D_010221 birs 2,500 Anneal Time
Records: 888 (%) Mormal. 1
Selected: 0 5, 2,000 Homal 2
Highlighted: 1 S 1 e00 Background
r = Shift
Show Preheat Data in TL | g 1,000
Subtract TL in TOL data r — Integral 3
Normalisation m F 500 ‘Er::?\tg;‘\lﬁ
Cunent Mouse Position o TimeTick
Time/Tempessture: 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 gl?nm;m Period
Luminescence Signal: Temperature (°C) Galing start

Fig. S8- set integration limits for TL1.



(1.9) Repeat Fig. S8 step to obtain TL, Integral counts.
(1.10) To export TL; and TL, integrated counts; Carefully choose Lumin. Type and Run Number as per Table-2 NCF-SAR protocol steps.
(For example: Lumin. Type = TL And Run Number = 2 - will select TL, integrated counts)

(For example: Lumin. Type = TL And Run Number = 7 - will select TL, integrated counts)

¢ Edit Recoeds Ansbysis

DEWX (P

Aec.# [Selected|Position [Aun Number [Set Number [Data Type [irad. Time [Lumin. Type [Temperature [Integrat 1 |
1 Falue 1 1 Watural 40.00 L 221 966,
z False 1 3 1 Natural 40,00 IRSL 50 a43
3 False 1 1 1 Natural 40,00 osL 125 912
1 False 1 5 1 Natural 40,00 n 22 455 Select Records.. X
5 False 1 7 1 Natural 40,00 n 221 5913
: ;':" : : : :':'1 ::-gz :__"‘;'- f:s ;f: Choose which part of the data stored within each record you want to use in ordes
alse k] A ! z
lo decide whether to sele elect record,
B Falue 1 12 1 Natural Z00.00 L 221 105789 ) = Cl AL u'ﬂ
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i |False 1 14 1 Natural 20000 OSL 125 69 Criteria for selecting/unselecting records. ..
11 |False 1 16 1 Natural 40,00 n 221 16396
12 |False 1 17 1 Matrsl 40,00 IRSL 50 420 Select records if...
13 |False 1 18 1 Natural 40,00 0sL 125 a04 ;
14 |False 1 21 1 Natural  GOD.00 n 221 148598 ILL.I'M‘I. Type d I' LI [TL w §
15 |False 1 22 1 Natural  GODO0  IASL 50 525
6 |Fsise 1 2 1 Nstrsl 60000 OSL 125 1914 |A.ND ;J |F|un Murber j |. LI [a - .
17 |False 1 25 1 Natural 40,00 n 221 48005
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19 |False 1 27 1 Natursl 4000 0SL 125 1407 IA'ND lJ IN':" L ﬂ I' LI [ j J
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23 Falae 1 34 1 Natural 40.00 T 221 G004
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Fée Edit Records

Dedx bR I

Anshyns

Export View Window

Options  Melp

Rec.t |Selected|Position |Aun Number [Set Number [Data Type [irrad. Time [Lumin. Type [Temperature [Integral 1 |
1 False 1 2 1 Natural 40.00 TL 221 39665
2 False 1 3 1 Natral  40.00 IRSL 50 413

3 False 1 4 1 Natural  40.00 oSl 125 912

4 False 1 5 1 Natural  40.00 T 221 456

5 False 1 | =]l Natural  40.00 T 221 35913
6 False 1 8 1 Natural  40.00 INSL 50 423

7 False 1 9 1 Natural  40.00 OSL 125 816

8 False 1 12 1 Natural 20000  TL 221 105789
9 False 1 13 1 Natural 20000  IRSL 50 439

10 |False 1 14 1 Natural  200.00  OSL 125 959

11 |False 1 16 1 Natural  40.00 T 221 36396
12 |False 1 17 1 Natural  40.00 IRSL 50 420

13 |False 1 18 1 Natural  40.00 OSsL 125 904

14 |False 1 21 1 Natoral 60000  TL 221 148598
15 |False 1 22 1 Natural  600.00  IRSL 50 525

16 |False 1 23 1 Natural 60000  OSL 125 1914
17 |False 1 25 1 Natural  40.00 T 221 48005
18 |False 1 26 1 Natural  40.00 IRSL 50 432

19 |False 1 27 1 Natural  40.00 0sL. 125 1407
20 False 1 30 1 Natural 1000.00 TL 221 180703
21 |False 1 3 1 Natural  1000.00  IRSL 50 673

22 |False 1 32 1 Natural  1000.00  OSL 125 3188
23 False 1 34 1 Natural 40.00 T 221 60004
24 |False 1 35 1 Natural  40.00 IRSL 50 438

25 |False 1 36 1 Natural  40.00 0SL 125 2078
26 |False 1 39 1 Natural 0,00 T 221 454

| Selact Records..

Choose whach part of the dals thored welten sach 1econd you want 50 use m ondes
10 decade whete 10 sslect or unselect the recond

Crimes bor snbscing/\ranicing reconds.

Sebect oeconds #

|Lumn Type == = = EN
[0 o] [Rustumbe —— w[- A7 .| -]
[aND =] [None == =l =

Xcwes | [ sox |

Fig. S9- Select records of TL1 and TL2 integrated counts.



(1.11) Export TL1 to .txt file.

"’ Analyst: Thar3_NC _(1,47)0 X — X
File Edit Records Analysis Export View Window Options Help
DEEX 2@ K

Rec.# SeledBdIPusiiiun Run Number [Set Number |Data Type ]Irrad.Time |Lumir|. Type ]Temperalure |Integra| 1 |

1 True 1 H1 Natural 4000 TL 221 39665

2 False 1 3 1 Natural 40.00 IRSL 50 443

a) False 1 4 1 Natural 40.00 0SL 125 912

4 False 1 5 1 Natural 40.00 TL 221 456

5 False 1 7 1 Natural 40.00 TL 221 35913

6 False 1 8 1 Natural 40.00 IRSL 50 423

7 False 1 9 1 Natural  40.00 0sL 125 816 Export data a

8 False 1 12 1 Natural 200.00 TL 221 105789 Export data for... Orientation

9 False 1 13 1 Natural 200.00 IRSL 50 499  All records # Horizontally, as shown

10 False 1 14 1 Natural 200.00 0SL 125 969 " Rotate grid through 90°

11 False 1 16 1 Natural 40.00 TL 221 36396 )

12 |False 1 17 1 Natural  40.00 IRSL 50 420 . Py s

13 False 1 18 1 Natural 40.00 0SL 125 904 ol e s i 5pane

14 False 1 21 1 Natural 600.00 TL 221 148598 . & TAB

15 [False 1 22 1 Natural  600.00  IRSL 50 525 ﬁ E":“:‘t“:;" -

16 False 1 23 1 Natural  600.00 0SL 125 1914 electedrinselectac ’ﬁ

17 |False 1 25 1 Natural  40.00 it 221 48005 I~ Every data channel X concel | [osaveFi

18 False 1 26 1 Natural 40.00 IRSL 50 432

19 False 1 27 1 Natural 40.00 0SL 125 1407

20 False 1 30 1 Natural 1000.00 TL 221 180703

21 False 1 n 1 Natural 1000.00 IRSL 50 673

22 False 1 32 1 Natural 1000.00 0SL 125 3188

23 False 1 34 1 Natural 40.00 TL 221 60004

24 False 1 35 1 Natural 40.00 IRSL 50 438

25 False 1 36 1 Natural 40.00 0SL 125 2078

26 False 1 39 1 Natural 0.00 TL 221 464

Current File Display Infarmation:
File:F_DSAR_(1,47)D_010221 binx 2,500 Anneal Time
Records: 888 (%) Normal. 1
Selected: 24 ;:\ 2000 ng::::g
Highlighted: 1 & L 500 Background

r B Shift
- 2

Show Preheat Data in TL r £ 1,000 Intearal 2
Subtract TL in TOL data r = Integral 3
Momalisation Im F 500 lcnlt:\?:r‘qi
Cluuenl Mouse Pasition: o TimeTick
UEEAR T O 10 20 30 40 50 60 70 80 S0 100 110 120 130 140 150 160 170 180 190 200 210 220 S,?ﬂ:,m Period
Luminescence Signak Temnperature (°C) Gating start

Fig.S10- Export TL1 integrated count data to text file.




(1.12) Re-Arrange columns of 1.7 step with TL integrated counts.
A B s D E F G H

EDSar ncf ncf
error
peak-1 peak-2

Disc

date "
position (s

Lx/Tx

File name

V_3 MNCF_DSAR (1,47)D_010221 01-Feb-21 1 261.61 20.68 47988 41334 4464

Error

0.195

10.1 0.489 448 36.1 0.588

Fig.S11- NCF-SAR data is prepared for input in MATLAB.

ce

0.206

p Q R S
NCF  Machine Machine Experiment
Test Dose Rate calibration date date
dose (Gy/min) (D-M-YYYY)  (D-M-YYYY)
40 4.702 18-12-2019 01-02-2021



(2) For executing NCF-SAR MATLAB program and testing the example data

(2.1) Downloaded folder named as NCFSAR contains MATLAB program with example data.

_ » ThisPC » Research (D:) » NCF_SAR

TNLW_3 find_NCF_De_MCM.m

T

MATLAB_NCF-SAR find_NCF_De_directm

v O Q, Search NCF_SAR

plot_De_hist.m load_NCFSAR_data.m README

weighted_mean_De_Non_NCF.m weighted_mean_De NCF.m short_De.m

Run_NCF.m

RIS0

example

Fig. S12- NCFSAR folder contains MATLAB program




(2.2) Open MATLAB code named as Run_NCF.m or simply type in command window "load_NCFSAR_data".

[\ MATLAB R2

EDITOR WIENY

Szarch Documantation

Current Molder

5 =
2
| Lq Find Files <« Insert 5L fx [y v . - @ s
r..ilj N | H =l . ) L Ed E l) | Run Section @
Mew COpen Save Llompare ¥ | Pl Lo lo | Comment % i Breakpoints Fun Run and j Al Fun and
- - v = Print v (L find » Inden: 5] &3 [fe - v Advanze Time
HALE AN GATE EDIT ERESALPOINTE (4),]\ RUN o
- - 1
BT A F D¢ b NCT SAR bl

@ NCF_SAR\Run_MCFm Werkspace ()
Nania = . HunNChm 50 j€—— (2) Mame = Value
14 Resul 1 O
] find_NCF_De_direcam 2-  cler
)
) lazd_NCHSAR datam = clear all: close all; —|
f“_‘ plol_Ne_hislim =
] Run_MCFm =
"l:l. short Deam &
87 |NLW_d.csv -
= 7
f‘_ wang bile imean_De_NCHm .
’5‘_‘ weighted mean De_MWon_NCFm E N
9 % This tool =nables calculation of NCFP-SAR protecl to chtain
(1) 10 £ sensitivity corrceoted cguivalent dese using dircet equation and/or MCM method based on uscr choiee.
. 11 % Mol Lhal Lhis Lool is o skill and oqui L rudimenLary.
All matlab function files |, e S A,
in same folder 13
1 4\ select the files you want to process X
15
18 % Fun Lhis ine Lo odanzlyses Lhe NOF-5AF d4la
17 B o e m—m e mm i m m i mmm o m e ] e _ « Research .. > NCF_SAR ~ c Q. Search NCF_SAR
1y
19 —» load NCESER data load NCFSAR data . =
A (3) - - Organize v New folder = N | 0
C] ~
MName Date mcdified Iype 5ize
hd /\; Home I L
2l Deskiop " Results 08-11-2022 10:13 AM File folder
Command Window J Downloads # . . .
5 - @ TNLW_3 22-08-2022 1237 AM Microsoft Excel Co.. 6 KB
X =
: o Documents # 7\
P Pictures » (6)
= Research (D)
(5) —— File name: | (*csv) v
Detalls . Open Cancel
‘-lP"'dv L

Fig. S13- A MATLAB interface to upload example file (TNLW_3.csv).




(2.3) Follow instructions appear on command window

Command Window

D:\NCF_SAR

Please Note that User selected:- D:\NCF SAR\TNLW 3.csv
ji Do you want to use MCM method to calcultae De wvalue, Enter a (Y/N)>

Fig.S14- select Y if user want to use MCM to calculate De value if not select N.



(2.4) Output will appear as histogram for without NCF and with NCF De value. And output will be saved in folder named as ‘Results’.

[# Figure 1: Final Plot comparison — (] X

File Edit View Insert Tools Desktop Window Help »

Nade|3/08 kE

Without NCF With NCF

20 . - 7 25 . . 6
(]

2 18 2 15
S 15 5 8 5
g |1° E g 14 E
< 12ty < 15| -
5 10 |5 p= S 3 5
@ 2 o 10} 2
£ 2§t [
= 5 w 5 5t w

4 11 z 11

0 I- 0 0 \- 1 0

60 40 60
Equivalent Dose [Gy] Equivalent Dose [Gy]

De weighted mean without NCF=19.6+0.19 ‘ De weighted mean with NCF=16.72+0.27 |




This PC » Research (D:) » NCF_SAR » Results

- N

Wi L3

: L i L-'.- .
P - . = e —
TNLW 3 NCF SAR THLW 3 result NCF_SAR

Fig.S15- Result of NCF-SAR analysis.




