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APEX4 - New sample

. Login
. Sample — Login

. Enter in Username (group name) and Password

« Create New Sample
« Sample — New

. Enter in sample name, be sure to check white board or

cards to establish next number

« Directory under sample’s name will be created in the folder

C:\frames\guest\SampleName

. Login

User: ||

Password:

OK

Cancel

. New Sample

Name: |

Group: |Users

Folder: |C:\frames‘guest\

OK

Cancel



APEX4 — New sample
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%, APEX4 v2021.10-0 - User: (guest) - Sample: Mo_Ylid - Licensed to User at Universidade Nova de Lisboa

» Sample Instrument Windows Help

AwE =& hrd

- X
Describe Sample [- &/ l}@n

% Name: lM(JiYIid

-

Compound: |Ylid |
Describe
Sample @:11H10028 ]
/ﬁ' Appearance Intensity Primary Color Secondary Color
Crystal Color: Itransluuent H [intense H Iyellow H [n.fa H

Center Crystal

( Crystal Dimensions: [).2 lx[D.Z IXID.2 l[mm]

5 Crystal Shape: || H

Screen Crystal

E

Structure Now

« Set Up menu

Mandatory fields: Formula and Crystal dimensions
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&

@ Sample Instrument Windows Help

N7
Set Up

Evaluate

‘.rv,%‘f

Determine Unit
Cell

.

Transform Unit
Cell

Compare Unit
Cells

View
Reciprocal
Lattice

<
S
View Images

Collect
Reduce Data
Examine Data
Find Structure

Report

@

Ylid_Photonll7_Mo\mo_matrix_01_0001.sfrm ~| @ W < 4 @ b W Wl

APEX4 - Search Unit Cell

Evaluate menu

Determine Unit Cell - |&]x V

* a @O N DO %

Manual Mode

Automatic Mode
1600 Start at: Collect Data

Stop after: | Search
@ Harvest Spots

1400 Run © Index
Domains
1200
@ Refine

1000 h

Unit cells:
800

Reflections:

Cursor
* Position [mm]
i~ Position [pixels]
i~ Intensity [counts]
+-HKL index
i~ Resolution [A]

L 9Thatq [0

999999
2787 3464 Expected Resolution Estimate Exposure Time
590 511 Target Resolution [A] 0.80
" I/Sigma at Selected Resolution [10
-3.58 -10.15  -0.29
0.93 s Recommended Exposure Time: NA

AE N1

Image Header

Tool Editor /\_Cursor Position Crystal Mosaicity [°]: 0.40

A L4

Edit...

Delete

Delete All

Edit...

Delete

Delete All

v )
BROK;
Co=D

Manual Mode

Collect Data
Harvest Spots
Index
Domains
Bravais
Refine

Search

Collect FastscanfMatrlxscaE D

Harvest reflections

Index reflections

Check for and index potential twin domains

Select Bravais type

Refine Unit cells

Search for cell in databases (CSD, COD,
APEX DB, custom DB)
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Evaluate menu

-
% Sample Instrument Windows Help
X 1ER )

Set Up

Evaluate

¥lid_Photonll7_Mo\mo_matrix_01_0001.sfrm |~ @ W 4 4 @ b b» v a @OoONDO R

@

4

o
Determine Unit
Cell

.
Transform Unit
Cell

Compare Unit
Cells

View
Reciprocal
Lattice

S
¢

View Images

1600

1400

1200

1000

Cursor
-~ Position [mm] 27.87 34.64
Collect Position [pixels] 590 511

Reduce Data +~Intensity [counts] ihl

Examine Data ~HKL index -358 -10.15  -0.29
~Resolution [A] 0.93

Find Structure STt L — L .
Image Header ool Editor Cursor Position

Report

Automatic Mode
Start at: Collect Data

Stop after: | Search

Unit cells:

Reflections:

Expected Resolution

Target Resolution [A]

)

Determine Unit Cell |- |Z][x V -?m-,mjn

Manual Mode

@ Index

Domains

Estimate Exposure Time

0.80

ISigma at Selected Resolution [10

Recommended Exposure Time: NA

Crystal Mosaicity [°]: 0.40

@ Collect Data

AP 4

]

Edit...

Delete

Delete All

Edit...

Delete

Delete All

Manual Mode

Collect Data
Harvest Spots
Index
Domains
Bravais
Refine

Search

Collect Fastscan/Matrixscan

Harvest reflections

Index reflections

Check for and index potential twin domains

Select Bravais type

Refine Unit cells

Search for cell in databases (CSD, COD,
APEX DB, custom DB)
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#. APEX4 v2021.10-0 - User: (guest) - Sample: Mo _Ylid - Licensed to User at Universidade Nova de Lisboa — X
# Sample Instrument Windows Help Determine Unit Cell (=/&]x] (' 'i':"E'
AP B 2 @ [flid_Photonll7_Molmo_matrix 01_0001sfm | @ | W W 4 @ b W Wi va@doOoNO R
Set Up
Evaluate
1600 First Imag S7\¥lid_Photonll7_Ma\mo_matrix_01_0001.sfrm
1 /,i Number of Runs: (2 = Images per Run: [12 7
-
Determine Unit 1400 Go to Image: C:\Users\...\mo_matrix_01_0001.sfrm
Cell
More Spots Fewer Spots
. Min. Isigma(l): |10.00 5
3. 1200 =l

¥'| Smoath images
Transform Unit

Cell

From [A] |To [A] Add...
1000 B
Edit...
A
: Excluded Shells: Delete

Compare Unit 800

Cells Delete All

e

il

K ga

Viea Store: [
Reciprocal Save only reflections that span images

Lattice
View Images

] BT . D ey R
0 9 99 999 9999 99999 999999
Cursor
Pasition [mm] 51.01 649

Collect Position [pixels] 761 303

Reduce Data Intensity [counts] 19

= HKL index 355 -1.22 187
Examine Data

Resolution[A] (.89 2
Find Struct kel 4718 - i
ICSMMCE | {image Header /1_Tool taior 7\ Cursor Position | 4[> [ Fnsh @ el
Report :

Harvest Spots
A. Select Harvest Spots in list on the right side of the screen
B. Select matrix frames from data collection, change Number of Runs and Images per Run from to reflect the humber of
matrix files
C. Adjust the Min I./sigma(I)
i. Values can be adjusted by manually entering number in the box or by moving the slider
D. Click Harvest button at the bottom of the page 6
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Unit cell parameters:
axis—a, b, ¢
angles-a, B, v
~Automatic Modi Manual Modi

Startat: | Collect Data M [ Collect Data
Stop after: L‘j
[ Harvest Spots

T

[0 Domains

[0 Bravais

[9 Refine

[a Search

Unit cells:

Edit...

Reflections:

Expected Resolution Estimate Exposure Time

Target Resolution [A] o [F
I/Sigma at Selected R i 10 =

Recommended Exposure Time: 7 sec/degree

Crystal Mosaicity [*]: 0.67

APEX4 - Search Unit Cell

Indexing: calculating the unit cell

Reflections: “—| Group 0: 411 reflections H

Go to Image: [C:\Users\...\Ylidiphaton||77M0\m07malrix7l)17DDD1 .sfrrr“l

More Reflections Fewer Reflections

Min lsigma(l): (1000 | . . . .

Resolution [A]:

Reflections must be isolated
["] Reflections must span images

|| Reflections must be whole

411 Reflections selected for Indexing

Store: ‘ D Empty -

Corrections: From store From last harvest Manual
Distance [mm] Pitch [°]
X Beam Center [mml: Roll [°]:
Y Beam Center [mm]: Yaw [°]
Methods: Difference Vectors

Fast Fourier Transform

["] Least Squares Specific Cell Search...

Reduced Unit Cells found:

zlelhodu I;)éﬁerenoe Vectors HKL histogram:
core: 0.

DOAAZET (174/411
a= 5.95A, a=89.58°, V=968A° —(11;

b= 8.90A, R=89.82°
c=18.28A, y=89.64°

Method: Fast Fourier Transform HKL histogram:
Score: 0.46 2 (192/411)
192/411
a= 5.86A, 1)
b=10.67A, ' 1)
8A —

— -
> o

(.. smallest repeating unit of the crystal lattice

= 5.86A, o= 90.18°, V=055A°
Unit Cell: I 0.67A, p= 90.34° -
8.28A, y=123.39°
Unit cell sl
a[A] 5845 + 0011
b [A] 10772 = 0016
c[A] 1840 + 003
al] 90.31 + 004
B[] 9023 + 007
vl 12357 = 0.05
Parameters: VA7 982 + 4 =
Domain tr i
X [mm] 0.00
y [mm] 0.00
z [mm] 0.00
Domain ori i
w[] 16513 = 007
x[] 8054 + 003 E}
Reflections: { Group - 411 refleations H

Go to Image: [ C:\Users\...\Ylid_Photonll7_Mo\mo_matrix_01_0001.sfrm | 'l

More Reflections Fewer Reflections

Tolerance: |0.35 0=

214 Reflections selected for Refinement

Show selected Reflections

Show predicted Reflections

RMS XY [mm]: 0.060 RMS angle [*]: 0.212

Tools: 1@’ I Histograms... ] i Transformations... I
N -
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Domains: Allows automated search for Bravais

non-merohedral twin domains.
7 Crystal Systems

a= 5
Delete All

~Automatic Mode - Manual Mode
Start at: Collect Data w7 I Collect Data I
Stop ater:
I Harvest Spots I
Run Index l
Io Domains I
Io Bravais l
Io Refine I
Io Search I
Simple cubic Tetragonal Orthorhombic Rhombohedral
Unit cells: a=b=c a=b#c a¥b#c a=b=c
=f8=+v=090" =f=vy=090" =f3=v=00° =R = v+ 90°
a= 5.86A, o= 90.18°, V=055A° Edit... a=p=y=90 g pmaynmgl) a=p=y=90 a=p=y#90
b=10.67A, p= 90.34°
c=18.28A, y=123.39°

Reflections:
I Group 0: 411 reflections Edit...
Delete
Delete All Monoclinie Triclinic Hexagonal
a*¥b#c a¥b#c a=b#c
y#a=8=90 a#FLBFy+N a=B=90y=120°
Expected Resolution Estimate Exposure Time
Target Resolution [A] 0.80
|/Sigma at Selected Resolution [10 )

Recommended Exposure Time: 7 sec/degree

Crystal Mosaicity [°]: 0.67
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Bravais: Allows automated search for
14 Bravais Lattices non-merohedral twin domains.

Initial Unit Cell: Part:
P a= 5.95A, a= 90.31°, V=982A°
b=10.77A, p= 90.23° - -
. * c=18.40A, y=123.57°
[
Simple Face-centered Body-centered Bravais Latice | FOM [a[A] |b[A] [c[A] [a[] [BF |vI[T |
cubic cubic cubic Cubic F 0.01 2127 21.22 21.37/130.15 60.70 147.50
Cubic | 0.01 1931 10.76 2040/ 69.03 31.33 80.77
Cubic P 0.00f 595 898 1840 90.52 9023 90.07 - . -
[ ]
Hexagonal P 0.01 595 898 1840 9052 9023 90.07 Br_avals Iattlc_es n agr_eement
Rhombohedral R | 001 595 10.77 56.13| 93.99 95.84 12357 with the unit cell are dlsplayed
Tetragonal | 0.01| 595 8.98 38.24| 76.95 81.30 90.07 In green. Those that are not are
Tetragonal P 0.01 595 898 1840 90.52 9023 90.07 . .
Simple Body-centered Hexagonal Orthorhombic F | 002 595 18.92 37.25 8670 92.95 108.39 dlsplayed in red.
g
tetragonal tetragonal Orthorhombic | 0.02] 595 898 38.24/103.05 9870 90.07
Orthorhombic C | 0.04) 595 37.25 898 89.47 90.07 098.95 ;
aD% R e « They are chosen automatically,
.
Monoclinic C 0.03 3725 595 898 90.07 90.53 81.05 but you can override the
— , . .
Monoclinic P 054 898 595 1840 90.23 9052 90.07 program’s decision.
Triclinic P 100 595 898 1840 9052 90.23 90.07
Simple Body-centered Base-centered Face-centered
orthorhombic orthorhombic orthorhombic orthorhombic
| Simple Base-centered Triclinic
Rhombohedral Monoclinic monoclinic

—
Kl
———
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Refine

¥, APEX4 v2021.10-0 - User: (guest) - Sample: Mo_Ylid - Licensed to User at Universidade Nova de Lisboa — X
¥ Sample Instrument Windows Help Determine Unit Cell [-|2/X V '?"{%E"
) ¥lid_Photonll7_Mo\mo_matrix_01_0001.sfrm |~ & M <« 4 @ b b M va@dONO R
Set Up
Evaluate o
e o a= 5.05A, a=00.00°, V=082A° ”
Unit Cell: b= 8.98A, B=90.00°, Orthorhombic P hd
=18.40A, y=90.00°
2 72 e ¥ H X [mm
Determine Unit 1400 | Unit cell - 80 E 30
Cell “a[A] 5977 + 0.0 603 %g
b[A] 9013 + 0011 e 18
3 c[A] 1849 + 0.02 203 10
E{a 1200 al] 90.00 E 2 M |
Transf 'U . B[l PO T A T T T T T
ransform Unit -y [ 0 0.10.20.30.40.5 -1-05 0 05 1
Cell e .
Parameters: | -V [A7] L 3
1000 Domain translation K Y [mm]
x [mm] 0.00 80
y [mm] 0.00 E gg
Compare Unit 800 — ] .00 60 20
Cells v/| Domain orientation 40i 15
w[] 16146 = (O 203 10
X[ 8077 = 2 od 11 : | .
',‘j 5 LA U L s ] T
R Reflections: [ Gow & 411 efkciors . 0 0.10.20.30.40.5 -1-05 0 05 1
View
Ri'gif:a' Go to Image: |C:\Users\..\Ylid_Photonll7_Mo\mo_matrix_01_0001.sfrm |+ L Rotation
Angle [°]
60 9
" More Reflections Fewer Reflections 38 :
Y Tolerance: |0.18 20 E
View Images 20 ]
138 Reflections selected for Refinement 18 E |I I| I I" 11
Fo P T T T T T
Show selected Reflections 00.10.20.30.40.5 -1-05 0 05 1
LIRS @ Show predicted Reflections
999999 Close
Cursor B RMS XY [mm]: 0.056 RMS angle [*]: 0.157
o +Position [mm] 3599 -8.93
allect Posmt_)n [pixels] 650 189 Tools: Histograms... | | Transformations...
Reduce Data i~ Intensity [counts] 5
Examine D. +HKL index 009 828 1.56
paqine at - Resolution [A] 107 &

Find St 't DThnts 121 120 00 ~ i
UL Image Header Tool Editor /\_Cursor Position / \ 4 Finish Gancel

Report
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Search

Unit Cell: Part:
a= 5.98A, a=90.00°, V=1004A>
b= 9.04A, B=90.00°, Orthorhombic P - -
c=18.58A, y=90.00°
Formula [atAl [biAl [ciAl [ar [Br1™ Unit Cell: Part:
a= 598A, a=90.00°, V=1004A*
C11 H8 CI N3 6.11 9.09 18.68 90.00 91.4 Z;gggﬁ Biggggq Orthorhombic P - © C C DC GFIZ Karlsruhe CS D Entry M S U L I N 09
(C13 H16 Cd1 CI2 08 P2)nn(H2 O1) 584 98.23 18.69 80.00 91.1 - YT . aibaiz g i ute o infommation k2 structure )
C10H7 CI2N O 5.88 877 1867 90.00 90.01 ‘ i |a 1Al |b 1Al |C 1Al |ﬂ I ||3[o| =]
C20 H20 Br2 N2 02 591 1886 9.01 90.00 91.8 C11H10025 506 004 1840 90.00 90.0¢ Simple Search  Structure Search  Unit Cell Search ~ Formula Search
C21 H24 Br2 N2 02 5.96 18.55 9.05 90.00 90.0¢ C11H1002 S o .
C10 HI15 N 04 617 0927 1863 90.00 901 C14 H10 Br2 Ge2 04,4 H8 02 912 582 1878 90.00 918! Your query was: Identifier(s): MSULINO9 and the search returned 1 record Modify Search | New Search
C8 H8 CI3 N 03 600 927 1881 90.00 500 €11 HE CI N 611 909 1668 000 914
C21 H24 Br2 N2 02 596 1855 ©.05 90.00 90.0 (C13H16 Cd1Cl2 09 P)nn(H201) 584 923 1869 90.00 91.11 Results MSULINOS - 2-(dimethylsulfanylidene)-1H-indene-1.3(2H)-dione
= C10H7CI2N O 5.88 877 1867 90.00 90.0 Databs Denosit Space Group: P 2; 2; 2; (19), Cell: a 5.96330(10)A b 9.0417(2)A ¢ 13 4007(4)A, a 30° £90° y 90°
al ase leposition
‘?23 H30 N2 62 18"54 6.06 8.54 90.00 %%' C20 H20 Br2 N2 02 591 1886 9.01 90.00 91.8 & Identifier Nuﬁ\her
C21 H24 Br2 N2 02 596 1855 9.05 90.00 90.0 ) o
q . 3D view: Ch | di
Elementsipiter C10H15N 04 617 927 1863 90.00 90.1@ e Smical dagram
Search T N 1 D] - Ball and Stick w No Labels w B oD o
Only These Elements ElemeniaEilor
Databases [
BWArPEXDB B csD 2] coD local CIF/RES Only These Elements ‘?\
created: created: created: Databases ne ;, - AN
2021-10-08 2021-10-20 2022-07-09 W APEX DB B csp 2| coD local CIF/RES \ h -
created: created: created: = \ )
e e 2021-10-08 2021-10-20 2022-07-09 ne A
/
Locate Structure D
[> NoPacking w H DISORDER @ View group symbols key
Additional details
| i AR Deposition Number 1433819
BN Linish oK Cancel 4/ p Finish oK Cancel
Data Citation L. Krause, R. Herbst-Irmer, D. Stalke CCDC 1433819: Experimental Crystal Structure Determination

2015, DOI: 10.5517/cc1kd07y

Additional Database RUTXOV

- Available databases: APEX DB, CSD, COD, local CIF/RES. CSD and — —
COD require internet connection.

« Double click on a structure, opens the corresponding DB and shows

the molecular structure, unit cell parameters and space group.
11
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APEX4 - Data collection

[¥ APEXZ2019.00
-} Sample

A e = @ N

Instrument  Windows  Help

Collect: Calculate strategy

Caloulats Strategy (= |[5]X] apien

Set Up
Evaluate

® Complstensss @ Mutiplicity

Prepare Edit

Collect 100 10 ~Step 1. Which unit cell should the strategy be based on
F a0 s 2 Data set with 1993 reflections a= 5,974, a=90.00°, V=335A%
& 7] o Two theta limit 520 degrees b= 9.07A, $=90.00°, Orthorhombic P -
» B z Hfom Oto 7 c=18.39A, v=90.00°
o &0 69 Kfrom Oto 11
e 1 Lfrom -2210 22
g 40 1 " —af , E Appled sy [ fecat J ( Estimated el tion ]
& —— El oirt group 222; Quadra
Caaats gy 23 g #nods Resolution
6 20 : & ‘% Deteior Masking: | Positional |~
pd 0 Symmetry: | Chiral (222) I
L e L e e e e e I I B B T T T T T . 1
2 18 15 14 2 1 [7] Mready messured: | [ |
Resolution [A] 1
] Measure from file: [ '
@ Completeness @ P90 muttiplicity | |
. g / Z ~Step 2. Which runs should be collected "

Orient Crystal

\

|_P 12 min ( @.2h +@ Tue 88:57) 4778 refls, 1977 unigue;
© & min { @.3h +8 Tue @3:85) 3793 refls, 15 unigue;

Missing reflections:

Poe multiplicity: 3.1
3 Completeness:

aversge multiplicity:

Multiplicity percentiles:
1% of all reflections have a multiplicity greater than
1e% of all reflections have & multiplicity greater than

Completeness [%]
8 5

9% of all reflections have a multiplicity greater than

a
8

5e% of all reflections have & multiplicity greater than
a
a

Pgemult 1.7; Av. mult 2.4; Complete 99.28 %
*

Pgemult 3.1; Av. mult 4.3; Complete 59.95
1 (eeamstop reflections: 1)
99.95 %

IMPORTANT

P s @
@

Reduce Data
Examine Data
Find Structure

9595

[1] 99% of all reflections have a multiplicity greater than t. .
e Resol (d) = 0/\
o 5 10 15 20 Ccumulative multiplicity: eSO u IO n SI n
- - Reflections with multiplicity 1 and higher: 93.9 %
Time [minutes] Reflections with multiplicity 2 and higher: 99.4 %
reflections with multiplicity 3 and higher: 92.3 %
& Native & Cumulative reflections with multiplicity 4 and higher: 75.e %
100 5 — 100 Reflections with multiplicity 5 and higher: 47.5 %
] A Reflections with multiplicity & and higher: 14.4 %
. 20
@ uitiplicit
g w o
€ 8
o =2
Q E
2 4p 4 &
o ] a
o 4 ®
- /" »
/ Determine strategy... l [ Bxtend strategy.. ] [ Show reciprocal lattice view
o- 1]
[ ' U ' T ' U ' T ' U ! T ! U ! T ! ' ! ~Step 3. How should they be collected
(1] 2 4 6 8 10
N plicity Measuremert with 2.00 degree frame angie; 10.0 seconds per frame ( 5.00 fsec/deg), shutterless )
Total time: 21 [minutes]
Completeness Awerage Multiplicity Expected end time: (2021), Tue. Mar 23, 0%:05

5.4

Select scan parameters

Report

[03/23/2021 08:42.37] New client program connected to BIS

12
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Collect: Run experiment

APEX3 v2019.1-0 -
& Sample Instument Windows Help Run Experiment B@ -Eé:dn
PE 2@ D@ 4§ W@W P W, JvaloND R

Set Up
E m
S —
Image location: [D “rames'guest'\Ylid_Photon2 ] E] Satiastopeciions Default time: [sec/imags] n
4 Fiename orprefoc [ YidData ] Bxposures: [ Auto Corelate | | T [Begeel 7]
e St Numberforfrst run Seancpions. [ ] [ e T Detortor ot —
[ Retake i topped T n
e et O et st 3l ) optos. o et e Directen B
Anode Yes Anode: | Mo
Generator Yes Voltage V] 50.000 Cument [mA]: 0,600
Omega Scan Yes 60.000 -28.000 -20.000 0.000 45.000 5.000 0.500 120.000 | automatic
Omega Scan Yes 60.000 -23.000 -20.000 50,000 45000 5.000 0.500 120.000 | automatic:
Omega Scan Yes 60.000 28.000 36.000 180.000 45.000 5.000 0.500 120.000 | automatic
Omega Scan Yes 60.000 23.000 36.000 270.000 45,000 5.000 0.500 120.000 | automatic:
Phi Scan Yes 60.000 28.000 36.000 0.000 45.000 5.000 0.500 180.000 | automatic
No Operation Yes
No Operation Yes
10 | No Operation Yes
11 | No Cperation Yes
12 | No Operstion Yas
13 | No Cperation Yes
14 | No Operstion Yas
15 | No Operction Yes
16 | Generator Yas Vokage V] 50.000 Cument [mAJ: 1,000
17 | Ne Operction Yes
18 | Mo Operation Yes
19 | No Operction Yes
20 Mo Operation Yes
21 | No Operation Yes
22 | No Operation Yes
23 | No Operation Yes
24 | No Operation Yes
25 | No Operation Yes
26 | No Operation Yes
27 | No Operation Yes
28 | No Operation Yes -
Reduce Data 78| Mo Onecstion Yee hd
Examine Data
W [Appand Suategy] [.ﬂppend Matrix Strategy Validate Resume Execute
Report ]

[03/23/2021 08:42:37) New client program connected to BIS
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.
Reduce data: Integrate images
| |
2. APEX4 v2021.10-0 - User. (guest) - Sample: Mo_Ylid - Licensed to User at Universidade Nova de Lisboa

x
1+ Sample Instument Chart Windows Help Integrate Images = 5% (| mdna

1w E = @ ?

Files of type: Directories

Cancel

Set Up [Setup \,
Evaluate
= : Jmege Resolution Limit [A]: [0.545
Reduce Daia | |5 Unit CoTes
s |
= |
5|
6| Edit Domains...
7| . APEXA v2021.10-0 - User: (guest) - Sample: Mo_Ylid - Licensed to User at Universidade Nova de Lisboa - o X
Py 8| © Semple Instument Chart Windows Help Integrate Images (-] || sines
\dex Crysizl ?T T IR
Faces T Set Up Setup
+ 2 | Exhunlc | Starting Image Filename [images [ Resolution Limit [A] ] Output Filename B o
- 13 | Collect e - — . Resolution Limit [A]: |0.545
¥ l e l_ C:\Users\wser\Deskiop\ESCT\Ylid_Photonll?_Ma\ma_Ylid_01_0001.sfrm 240 C:\Users\user\Desktop\ESCT\Ylid_Phatonll7_Mo'warkimo_Mo_Ylid_01.raw
ot 14 2 | CiUsersuser\Deskiop\ESC71Yiid_Photonll7_Moima_Ylid_02_0001.sfrm 240 C:Usersluser\Deskiop\ ESC7\Ylid_Photonll7_Moworkimo_Mo_Ylid_02raw | | unit Cels:
E Y ZC.\Users\usew\Desklup\ESC7\vhd_F-hutonll7_Mu\mu_vhq_u:|_uoo|,snm 240 CaUserswsenDeskiop\ESC7\Ylid_Photonll7_Moworkimo_Mo_Ylid_D3.raw 08A, 0=00.00°, V-1004A*
16 o | |4 CiUserswseriDeskiopESCTWiid_Photonll?_Moimo_Yiid_04_0001.sfrm 240 CiUserswserDeskiopiE SCT\Ylid_Photonli7_Mo'workimo_Mo I .04A, B=90.00°, Orthorhombic B
=] Integrate 5 |Cr\Userstuser\Deskiop\ESCTWIid_Photonll?_Moima_Ylid_05_0001.sfrm 180 Ci\Usersiuser\Desktop\ESCT\Ylid_Photonil7_Molworkimo_Mo_ c=18.584, y=6000°
8 | Images 6 | Edit Domains...
Deyerings | 12 . L
|20 | “ 2
21 [
@ |z A I
Ulgvarp :na % Refinement Options... %
v
\namq:s 25 Integration Options... ':‘ 3 |
26 Scale |14 |
27 Find Runs.. 15 |
28 16
. Import Runs from Experiment n
Examine Data | |5 B
SadSiucmy a1 = Start Integration... Dobyo fings [ 12
Reon 20
= 21
X o 2
%, Select Runs ? X Unwarp and 23 Refinement Options...
Convert 24
Look in: [ C:\Users\user\Desktop\ESC7\Ylid_Photonll7_Mo H (€5 N1 () Images 25 | Integration Options...
- 26
: uMsve rCO  Name / | Size |Type | Date Modified o = Find Runs...
\J Mo_Ylid.xml 493 KB xml File ~ 09/07/2022 20:13:48 mo_Matrix_01_#### (13 - 20) 28 Import Runs from Experiment
u 391 KB sfrm File  07/07/2022 22:52:39 |_\mo_Matrix_02_#### (13 - 20 22
O 391 KB sfrm File  07/07/2022 22:52:37 mo_Yiid 01_t### (1 _240) et fl £
O 392 KB sfrm File ~ 07/07/2022 22:52:37 oI 0o g - 533; e 3
0 391 KB sfrm File ~ 07/07/2022 22:52:37 o ¥Iid 04 s (1 - 240)
0 391 KB sfrm File  07/07/2022 22:52:38 o_Ylid_05_##itt (1 - 180)
u 391 KB sfrm File  07/07/2022 22:52:37 CO1_#H#E (1-12)
0 391 KB sfrm File  07/07/2022 22:52:38 C02_#### (1-12)
0 391 KB sfrm File ~ 07/07/2022 22:52:36
D 392 KB sfrm File  07/07/2022 22:52:36
0 392 KB sfrm File  07/07/2022 22:52:37
0 391KB fm Pl 0710712022 22:52:36 )| | seloctall || Deselectal |
|| mo_Matri.016sfrm 392 KB sfrm File  07/07/2022 22:52:36 E]
Vg
Directory: ” (I Choose 1 4



APEX4 - Data processing

7 EUROPEAN N LISBON | 2022
CRYSTALLOGRAPHIC SCHOOL

Reduce data: Integrate images

Integration (images in a single file - list of intensities), Merge (peaks present in more than one image) and Scale (relative intensities)

&®
£ Sample Instrument Chart Windows Help Integrate Images [-]&]X] -}@l
TN I
Set Up [ Setup \/ Integration \
Evaluate % “ [Scan 2 - Integration .vl
Collect L 100 250000000 15000 | Al Components B
Reduce Dat: B B q
Lcc _Jatn o 2 2 £ Progress Statistics
© 0.80 @ 400000.00 g Integration progress
f o € B = = @ || Per-lmage Statistics
" m{ a | = Q0 0.60] "= 300000.00 "8 v Spot :shape.correlaiioln
Integrate o O o _ v’ Spot intensity and |/Sigma(l)
[Pges O E p e 1 & % Spot intensity < 2 Sigma(l)
% 8 0.40 @ 200000.00 @ Number of reflections harvested
@ O B o i = Spot position overlay
> = @ v | XY, Z error
i J B o .Y,
s 2 L 5 L — X, Y. Z RMS difference
) ] 7 .Y, Z spot size
< Z — XY.Z
IndeanSE:ZSTaI 0.00- T T T T T 1 0.00- T T T T T 1 % Gueus extent used
- Primary beam intensi
0 50 100 150 200 250 0 50 100 150 200 250 & Posiodie mary bea Y
* Image Image [v| Profile snapshots
- « Correlation coefficient * Intensity = I/sigma Aaxis + ESD
+ B axis + ESD
Scale C axis + ESD
Alpha angle + ESD
E Beta angle + ESD
] Gamma angle + ESD
iy 020 Cell volume + ESD
o ] LS goodness-of-fit
Integrate g_ 0.00+ LS Residuals .
Debye Rings o ] X. Y, Z crystal translation
= .20 ] X, Y beam center
o -2V Distance correction
— Llj ] Pitch, Roll, Yaw correction
D.) -0.40 Angle zeros
] 5~ Coverage Statistics
Unwarp and 1 Harvested reflections
(I:)cmver'f -0.60- T ; ; . . . - Completeness and redundancy
mages L ii i
g 0 50 100 150 200 250 Bijvoet pairs
Image
<) Snapshot after image: e XmYs Z
Zz7_Uzzo Iz U.LI5 U.US —U.U4 U.Z7 U.UU U.I% 31007 ZI  £2J U.7% 19 U.91 U.J0 U.J7 L.UUv &
228_0229 7 -0.08 0.01 0.13 0.60 0.1 0.21 14709 9 29 0.67 20 0.91 0.58 0.57 1.000
- 229 0230 12 0.01 -0.07 -0.24 0.30 0.18 0.50 46931 19 50 0.6l 18 0.91 0.58 0.57 1.000
Examine Data 230 0231 7 -0.06 -0.02 -0.25 0.13 0.15 0.68 120760 &5 29 0.71 18 0.91 0.58 0.57 1.000 | Connected: ] Integration in Progress:
Ee e 231 0232 15 -0.04 -0.10 -0.08 0.56 0.28 0.43 33554 21 47 0.64 18 0.91 0.58 0.57 1.000 = _
Report al (D) 15
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+ Sample Instrument Windows Help

APEX4 - Data processing

Reduce data: Scale

seso % o

AeE = @ 2
Set Up Setup | _Absorption Correction | Parameter Refi | EmorModel | Finalize | Diagnostics |
Evaluate

Integrate

Images

Index Crystal

Faces

Integrate
Debye Rings

o

Unwarp and
Convert
Images

Setup

Input Folder {:\Users\user\Desktop\ESC7\Ylid_Photonll7_Mowork| | B

Input File(s) ‘
' mo_Mo_Ylid_Om.raw

Select All | Deselect All
Laue Group -1 ~
Point Group -1 ~
¥, Additional Spherical Absorption Correction
Mu'r of Equivalent Sphere 0.20

~Absorption Correction

@ Muli-Scan

> Numerical Mu Calculated

) Numerical Mu From Formula
Advanced Setup

Start Over Start Finish

rInitial Reflections

~Outlier Rejection

Total [122320

Unique [7531

High Resolution Limit
| I-<I> |/su ratio for rejection

g-value

~Reflections after Outlier Rejection

Total [12034

Percent Rejected [%] [2.32

Unique [7493

Percent Rejected [%] [0.50

l
l
l
l

Error Model g-valu

|| Fixed g-value |0.0461

Scan | Fast Scan | Domain |2-Theta |R(int) |Incid. Factors | Diffr. Factors [k |g

| vslim) | Total | 2sig()

1 280
V2 [
: 1 -28.0
1 280
1 280
5
‘ 1 0.0

0.0326

0.0321

0.0309

0.0354

0.1049

.620 - 1.121

556 - 0.609

1567 - 0.609

.537 - 0.606

7.185 - 8.306

0.9875-1.086  1.117 0.0461 21.7 2095 1968

0.966 - 1.047  1.032 0.0461 21.7 2975 2076

0.955-1.050  0.958 0.0461 21.7 3025 2217

0.964 -1.0650  0.996 0.0461 21.7 3039 2248

0.955-1.085  1.375 0.0461 21.7 1029 726

Error Model I [Repeat Parameter Refinement] l Finish
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APEX4 - Data processing
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Examine data: Determine space group

- (] X

Determine Space Group FEX -E‘i_g-

5 APEX4 v2021.10-0 - User: (guest) - Sample: Mo_Ylid - Licensed to User at Universidade Nova de Lisboa
=, Sample Instrument Windows Help
Bew = @ bt

Set Up

Setup I Bravais Type | Space Group Statistics Finalize

| valuae I/sigma Statistics Input
o
]

Unit Cell

a= 5.97A, a=90.00°, V=093A°
b= 9.04A, B=90.00°

] c—18.40A, y=90.00°
= 1 \ [ Force Chiral
E/J\A = Anode Wavelength [A] [0.71073 |

SDetermlne 1 HKL File [C \Users\user\Desktop\ESC7\Ylid_Photonll7_Mo\work\mo_Mo_Ylid_Om.hkl
pace Group 1

Name.p4p (contains final 20
: X ]
unit cell parameters from  sayeeoa

integration) and )

Required files:

P4P File [C AUsers\user\Desktop\ESC7\Ylid_Photonll7_Mo\work\mo_Mo_Ylid_Om.p4p

EaES

Mean I/s
o
b
)

"Ca | Sc TV cr | Mn PFETREER NI Cu |

T
Tz

Images

. s sr Y 'Nb [Mo | Tc |[Ru Rh |Pd Ag ([ Cd | In [ Sn (Sb [ Te | I | Xe |
Name.hkl (Contalns Synthesize 0] Cs Ba  Hf Ta W Re Os Ir | Pt AigHig TI|Pb Bi Po At Rn
| Fr | Ra |
[

corrected intensities) ] La Ce Pr | Nd Pm Sm Eu Gd Tb|Dy | Ho Er Tm| Yo Lu
P2 ] [Ac [ Th [Pa [ U [ Np [Pu [Am [Cm | Bk | Cf [ Es | Fm [Md [ No | Lr |
Rggiﬁaon 59 Formula: [C11H10025
0 ] Output
inf 141 1.00 082 071 063 0.58 INS File [C:\UserstuseriDesktop\ESCTWlid_Photonll7_Motworkimo_Mo_Ylid_0m.ins ]
Resolution PRP File [CA\Usersiuser\Deskiop\ESCT\Ylid_Photonll7_Moworkima_Mo_Ylid_Om.prp ]
HKL Analysis (P1) HKL File [C:\UserstusenDeskiop\ESC7\Ylid_Photonll7_Motworkma_Mo_Ylid_Om.hkl ]
H Min/Max -9 |- |3 Total Reflections 12038 Av. Intensity 11.20 [ Create SCA File |C:\Users\user\Desktop\ESC7\Ylid_Photonll7_Mowork\mo_Mo_Ylid_Om.sca ]
K Min/Max -14 | — 14 Unique Reflections 8578 Av. l/sigma 9.72 [] Transform HKLFS5 File
L Min/Max |29 | — (28 Redundancy 0.68 R(int) 0.0312

—~ -
[Fm;:% Max. Resolution [A] |0.62 R(sigma) 0.0842 l Restart H ( Next H Finish ]
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APEX4 - Data processing

Examine data: Determine space group

Setup Bravais Type | Space Group | Statistics | Finalize
P A B c [ ] Obv Rev Al

N (total) 0 6040 6002 6008 6000 9025 7085 8020 12038
N (int>3sigma) 0 3840 arre 3928 3843 5773 5003 5131 7696
Mean intensity 0.0 130 124 122 133 125 130 130 132
Mean int/sigma 0.0 88 86 2.0 838 88 88 88 89

1
z 0.9
g 0.8
007
-
o 0.6
@05
5
E-,0,4
o3

0.2 ; : , ; )
P A c | F Obv Rev
Lattice

Bravais Lattice Selection

a= 5.97A, 0=00.00", V=003A°
® | |b= 9.04A, B=90.00°, Orthorhombic P

c=18.40A, y=90.00°, R(sym)=0.060

H Retain Original Cell
[ ]
[ ]

b o n—- 21— -c- -a- - 21 —b —n -21 hki | hil | ik
Total 561 567 572 13 415, 419 a2 14 173 180 173 38
N> 35) 419 385 300 0 251 270 225 0 125 127 112 0
) 17.1 174 206 01 233 2.7 15 00 205 232 175 01
P 115 105, 107 05 101 103 83 03 13 15 106 09
g2
= 0.8
o
“E-‘ 0,6
8o,
o
0041
5
2 1
i
0,24
0
T T T T : T : | : . |
b-- c- n-- 21-- -c- -a- -n- 21- -a ~b -n 21 Layer
Lattice =
: tions
Options Space Group Selection P
- . . N N 21
Option | Space Group | No. | Type | Axes | SD [R(sym) [Nieq) [ Syst. Abs. |cFom [E*-1] Max. R(int) gap for SG determination (0300
T P 2 ® A P2(1)2(1)2(1) #19 chiral 1 5017 0060 5053 09/ 83 154
Centro 0.968> Min. i of data in group for sys. abs. test |5
Max. dev. in higher UC search [ [1.00 S a
Threshald to terminate cell search [] |0.05 0689 Min. Us(l) gap between abe. and other  [1.76
R(int) max. for terminating cell search [0.12
Non-Centro 0.736 >
- Start Over Back Next

Force Space Group [P2(1)2(1)2(1) |-
Start Over

The higher and wider a peak, the more likely the correct space group

Suggestion of space group based on the previously chosen Bravais lattice type.

18
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APEX4 - Data processing
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Examine data: Determine space group

Resolution #Data #Theory %Complete | Redundancy Mean | Mean l/s Rint Rsigma <d"/sig> Ranom | Rint { Completeness Redundancy Mean I/s Rrim Rpim | ‘ 4
Inf - 2.61 63 65 96.9 6.29 157.01 48.19 0.0721 0.0210 1.27 0.0476 25
261-1.74 145 145 100.0 5.64 44.00 44.31 0.0263 0.0200 1.10 0.0251 1
1.74-1.36 211 21 100.0 4.84 2475 39.64 0.0268 0.0223 1.03 0.0259
1.36-1.19 207 208 99.5 3.88 16.06 32.88 0.0332 0.0267 1.11 0.0356 2_‘
1.19-1.08 211 211 100.0 3.27 11.00 25.67 0.0395 0.0323 0.97 0.0397 J
1.08 - 1.00 210 210 100.0 342 6.86 2182 0.0560 0.0379 1.26 0.0617
1.00 - 0.94 225 225 100.0 3.27 5.94 18.82 0.0596 0.0450 1.14 00772 || o | .
0.94 - 0.89 223 223 100.0 3.16 3.96 14.36 0.0758 0.0594 1.02 0.0745 51,5 a Th e q ua I Ity Of th e d ataset
0.89 - 0.86 158 158 100.0 2.98 3.25 12.14 0.0885 0.0744 0.88 01021 || '@ . . .
T | are listed in correlation to a
0.86 - 0.82 247 251 98.4 2.86 2.88 10.21 0.1018 0.0893 0.75 0.1009 o
= . .
0.82-0.79 222 223 99.6 2,58 2.29 7.28 0.1290 0.1245 0.84 0.1372 E 14 g Ilven resol u t| on.
0.79-0.77 170 171 99.4 2.56 2.12 6.88 0.1307 0.1362 0.78 0.1631 1
0.77-0.74 279 281 99.3 2.38 1.69 540 0.1610 0.1834 0.73 0.1869 | G ree = g OOd
0.74-0.72 229 232 98.7 2.46 1.19 3.79 0.2087 0.2639 0.71 0.2685 o 5_— O ra ng e=m ed ium
0.72-0.71 112 114 98.2 2.25 1.19 3.19 0.2116 0.3014 0.69 0.2828 ] R d b d
0.71-0.69 255 264 96.6 2.20 1.07 2.85 0.2257 0.3478 0.59 0.2913 ed = d
0.69 - 0.67 269 281 95.7 1.95 0.75 1.76 0.2936 0.5950 0.52 04294 ] o /_/
0.67 - 0.66 155 163 95.1 1.75 058 1.19 0.3547 0.8960 0.54 0.7383 ol T>— . I
i T |
0.66 - 0.65 167 172 97.1 1.92 0.55 1.18 0.3638 0.8884 0.50 0.6063 inf 1.41 1.00 0.82 0.71 0.63 0.58 Exa mine com P ete n ess,
0.65- 0.63 324 385 84.2 1.64 0.48 0.96 04177 1.1339 0.50 0.7968 Resolution H
- Rint ~ Rsigma = Rsigma Threshold (0.30) RedundanC|eS, Rmt and
0.63 - 0.62 60 227 26.4 0.29 0.37 0.42 0.7080 2.4538 0.26 0.8403 g g - R
N R I e I Intensity Statistics SIgma *
0.72-0.62 1342 1606 836 1.68 0.72 1.70 0.2957 0.6695 0.54 04736 (Merge SYMMETRY equivalents (but not Friedel opposites) B
Inf - 0.62 4142 4420 937 2.72 8.36 13.02 0.0531 0.0521 0.81 00657 | o iaset
lDefauIl ( 12038 data points ) |']
Resolution Low [A] |Ir
(e
Resolution High [A] 0.62
Res.(max) |0.62 Redundancy R(int)  |0.0531 R(rim) [0.0616 oh [F]
Completness [EERIND Meanl/s  [13.02 R(sigma) |0.0521 R(pim) |0.0237 I Start Over ] [ Back ] [ Next d:r Finish
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5 APEX4 v2UZ1.10-U - User: (guest) - Sample: Mo_Ylid - Licensed to User at Universidade Nova de Lisboa

= Sample Instrument Windows Help

ENC N ] ?

APEX4 - Data processing

Determine Space Group (- |&]

Examine data: Determine space group

Ly A

) () b

Poor data completeness.

Find Structure

Report l

Set Up l | Setup | Bravais Type | Space Group | Statistics Finalize
| Bvalwste || mo_Mo_vlid _Om in 22(1)2(1)2(1) c 44.00 64.05 %
Collect CELL 0.71073 5.96610 ©.04430 16.396%90 90.0000 ©0.0000 90.0000 H 40.00 4.89 %
HaducelData ZERR  4.00 0.00010 0.00020 0.00030 0.0000 0.0000 0.0000 o 8.00 15.51 %
" LATT -1 S 4.00 15.55 %
Examine Data SYMM 0.5-X, -Y, 0.5+%
. SYMM -¥, 0.5+Y, 0.5-2
- SYMM 0.5+X, 0.5-Y, -2 Rho [gfem?] 1.380
E/j\“ SFAC C H O S . A
el UNTT 44 40 5§ 4 Non-H atomic volume [A°] 17.7
TEMP 23.000 Formula C11H1002S
Spage CRLY STZE 0.20 0.20 0.20 [ ]
TREF Tentative Z (units/cell)
HKLF 4
N
XW rUnit Cell Information ~Data Statistics ~General Information
Analyze Data
Unit Cell Crystal System | Orthorhombic Res (max) [A] 0.62 Wavelength [A] 0.71073
D a= 597A, a=80.00", V=093A% | Laue Group |mmm Completness [%) [ESTIINN Formula C11H10025
b= 9.04A, p=90.00°
Z d Redundan 272 Z 4.00
b c=1840A, y=90.00° Space Group | P2(1)2(1)2(1) “
Mean I/s 13.02 Non-H Atomic Volume |17.7
Synthesize Transformation From Original Cell
Precession R(int) 00531 Formula Weight [g/mol] | 206 26
Images ! 0 0 1 0 0 R(sigma) 0.0521 Density [glem?] 1380
i 1
/QE glrggg 0 ] 0 zeggoca\ 0 1 0 Mu [mm'] 0.29
o P P F(000) 432.00
nd a
Reflection 0 0 L 0 0 1
rWarnings

Start Over H Back & Exit >
e —

Check Rho/density (1.1to 1.4
for organic molecules, higher for
inorganic compounds), Z, Non-H
atomic volume (around 16 to
20), Crystal system, Laue
Group and Space Group.
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APEX4 - Data processing
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Examine data: Xprep — analyze data
(alternative to “determine space group”)

%. Sample Instrument Windows Help

S P E = O k13

Analyze Data [-|&]x] M -?'Q:;-

Set Up
Evaluate
Collect
Reduce Data

i

Examine Data
B
L
Determine
Space Group

An.alyze Datal 2. Select Files For XPrep ? X

P4P file: Mo\work\moﬁMoﬁYlidiﬂm.pﬂ:{l El
7 ) _ -
HKL file: _Mo\work\mo_Mo_YIld_Dm.hkl]
Synthesize

Precession [ OK ] I Cancel I
Images

>
Find a
Reflection

Find Structure

L

Report
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APEX4 - Data processing

CRYSTALLOGRAPHIC SCHOOL

Examine data: Xprep - analyze data
XPREP Version 2014, Windows Copyright(C) Bruker-AXS 20 _ ==

Current dataset: T 0 Wavelength:

Original cell:
Esds:

B | XPREP Version 2014/2 for Windows Copyright(C) Bruker-AXS 2014 - O X

Current cell:
Matrix:

Crystal syst H Lattice: P

|PgUp/PgDn scrolls text; only graphics window may be resized

PgUp/PgDn scrolls text;  only graphics window may be resized




