BM SAXS beamline

November 16, 2023
Annex: Focusing In different locations
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1. Toroidal mirror

- Vertically collimating
- Horizontally focusing
- 10 m from source

- Rhodium coated

-0 =5 mrad

- R =400000 cm
-p=7.62cm
-L=60cm

Eh Rho=12.41, Sig=1.nm, F=1., 0.2865deg

Cuts off above 14 keV

Layout

2. Double
crystal/multilayer
monochromator

- 12 m from source

DCM- Si(111)
DMM:

e.g. Mo/B,C

N =250 bilayers
d=22A

X =1lcm

Y =10 cm

This layout focuses in the middle of the tube (42 m)

3. Cyllindrical mirror

- Vertically focusing
- 14 m from source

Rhodium coated

- 0 =5 mrad
- R =1120005 cm
-L=60cm



10 keV, DCM, focus at the middle
full beam

Sample Middle of tube Detector
39.5 42 m 44.5 m
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10 keV, DCM, focus at the middle

Intensity 796800.169

A

Total Rays 10000000
Total Good Rays 8970672
Total Lost Rays 1029328
T FWHM X' [urad] |226.9823
i FWHM 2’ [prad] |71.1079
o X' [urad] 79.4712
o Z'[prad] 25.0444
centroid X' [prad 0.0826

E centroid Z' [prad 0.1719

T
—-300 —-200 -100 O 100 200 300 0 10000
X' [urad] AU.

Angular divergence 227 urad x 71 yrad
Integrated flux 2.1e+10 ph/s
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Intensity

Total Rays

Total Good Rays
Total Lost Rays
FWHM [eV]
alev]

centroid [eV]

796800.169
10000000
8970672
1029328
1.3000
0.4814
10000.0826



10 keV, DCM, focus at the middle
200 uym pinhole 10 cm before sample

Sample Middle of tube Detector
39.5 42 m 44.5 m

X [um] X [um] X [um]

165 um x 160 pm (full width!) 297 um x 173 pm 597 um x 324 ym
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10 keV, DCM, focus at the middle
200 um pinhole 10 cm before sample

Intensity 101496.504

X,z

Total Rays 10000000

Total Good Rays 1140047
Total Lost Rays 8859953
. FWHM X' [urad] 121.7851
FWHM Z' [prad] 63.8520
g X' [prad] 52.3525
g Z' [prad] 23.8403
centroid X' [prad 1.1144

centroid Z' [prad -7.0909

T T
—200 —100 0 100 200 0 1000 2000
X' [prad] AU

Angular divergence 122 urad x 64 yrad
Integrated flux 2.7e+9 ph/s

Intensity 101496.504
Energy Total Rays 10000000
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[™]

+ 6000 FWHM [eV] 1.3000

-]
N alev] 0.4519
2 5000 A ;
= centroid [eV] 10000.0012
£
5 4000 4 PR

(7]

z

£ 3000 4

i
-4
-

° 2000

1]
ey

5
2 1000 -

T T T T
9996 9998 10000 10002 10004
Energy [eV]

dE =1.3 eV



10 keV, DCM, focus at the sample

To change the focus to the sample position (39.5 m) we change
M1: 6 =5.1 mrad

M2: 8 = 5.1 mrad (to maintain horizontal propagation)
R = 1000000 cm (bend the mirror to obtain best focus)



10 keV, DCM, focus at the sample
Full beam

Sample Middle of tube Detector
39.5 42 m 44.5 m
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10 keV, DCM, focus at the sample
Full beam

Intensity 790270.627

SRV

Total Rays 10000000

Total Good Rays 9004212
Total Lost Rays 995788
. FWHM X' [prad] 245.9187
FWHM Z' [prad] |75.0172
o X' [prad] 86.0942
o Z'[prad] 26.5029
7 centroid X' [urad 0.0468

4 centroid Z' [prad 0.6154

T
—300 —-200 -100 0 100 200 300 0 10000
X' [urad] AU.

Angular divergence 245 urad x 75 yrad

Integrated flux 2.1e+10 ph/s

Number of Rays weighted by [|[Eg + Ey|?
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Total Rays

Total Good Rays
Total Lost Rays
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alev]

centroid [eV]

790270.627
10000000
9004212
995788
1.2000
0.4864
10000.0737



10 keV, DCM, focus at the sample
200 um pinhole 10 cm before sample

Sample Middle of tube Detector
39.5 42 m 44.5 m

X [um] X [um] X [pum]

159 x 158 (full width) 578 pm x 191 pm 1094 pm x 340 pm
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10 keV, DCM, focus at the sample
200 um pinhole 10 cm before sample

Intensity 184390.826

X,z

Total Rays 10000000

Total Good Rays 2098289
Total Lost Rays 7901711
i FWHM X' [urad] 216.3993
FWHM Z' [urad]  65.3763
o X' [prad] 77.4888
b o Z' [prad] 25.1821
centroid X' [prad 1.1878
centroid Z' [prad |-4.0799

T T T
—200 -100 0 100 200 0 2000 4000
X' [urad] AU.

Angular divergence 216 urad x 65 yrad

Integrated flux 4.9e+9 ph/s
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Energy

< 12000

W

+

W 10000 A

=

o

T 8000

8

=

o —>
L

2 5000 A

o

>

[+

-4

5 4000 |

&

L

£

S 2000 1

=

9996 9998 10000 10002 10004
Energy [eV]

Intensity

Total Rays
Total Good Rays
Total Lost Rays
FWHM [eV]
a[ev]

centroid [eV]
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10000000
2098289
7901711
13000
0.4454
9999.9885



10 keV, DCM, focus at the detector

To change the focus to the detector position (44.5 m) we change
M1: 0 = 4.914 mrad

M2: 0 = 4.914 mrad (to maintain horizontal propagation)
R = 1241426 cm (relax the mirror to obtain best focus)



10 keV, DCM, focus at the detector
Full beam

Sample
39.5
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10 keV, DCM, focus at the detector
Full beam

Intensity 801329.712

X

Total Rays 10000000
Total Good Rays 8933057
Total Lost Rays | 1066943
FWHM X' [prad] 204.9356
i FWHM Z'[prad] |67.9833
g X' [prad] 73.7602
o Z' [prad] 239113

7 centroid X' [prad 0.0722
centroid Z' [prad -0.1618

T
-200 -100 O 100 200 0 10000
X' [urad] AU.

Angular divergence 205 prad x 68 prad

Integrated flux 2.1e+10 ph/s

Number of Rays weighted by |Eg + Eq]”
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centroid [eV]

801329.712
10000000
8933057
1066943
1.3000
0.4853

10000.0904



10 keV, DCM, focus at the detector
200 uym pinhole 10 cm before sample

Sample Middle of tube Detector
39.5 42 m 44.5 m

X [um]

167 pm x 159 pm (full width!) 183 pm x 155 pm 337 um X 279 ym
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10 keV, DCM, focus at the detector
200 um pinhole 10 cm before sample

Intensity 55075.972 . Intensity 55075.972

X,z Energy Total Rays 10000000
Total Rays 10000000 4000,

Total Good Rays 615808

Total Good Rays (615808 Total Lost Rays 9384192

7 =% 3500
Total Lost Rays 9384192 m FWHM [eV] 13000
5 3000
1 FWHM X' [urad] 67.9762 N o[ev] 0.4693
: = d centroid [eV 10000.0138
| FWHM Z' [prad] |56.9970 i 2500 [eV]
o
o X' [prad] 31.2599 £ 2000 ——r
z
7 o Z' [prad] 22.3905 E 1500 |
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Energy [eV]

Angular divergence 68 prad x 57 prad dE=13¢eV

Integrated flux 1.5e+9 ph/s
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