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 Heat Loading

• Destroys samples 
• Degrades equipment 
• Disrupts experiment 
• Laue Diffraction 
• ERL: higher HL densities
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“Is             necessary?”

Interface: Optics & Cooling
- Skip the empirical
- Automate to save time

Water 
v. 

Liquid Nitrogen 
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"""
Always remember to check that total power=power absorbed+power transmitted. 
If it does not, sign of a deep error in computation. now abbreviated as p=a
+t

Version 1.0
The centipede has been caught! This error turned values of source_flux from 
10^12 --> 10^-21, due to a "=" instead of a "==" in region_filtered flux

Version 1.1
Interpolation guard is now implemented. The previous implementation did not 
work well, working on now. Created a new class and rectangle handling 
function to deal with this error.

Version 1.2
A speed boost was added while filtering (instead of using a sequential 
search to find mu values, a binary search is now used) cut processing time 
in python from 300s to 5s

Version 2.0
Multiprocessing added. This update later included "overdrive", where if 
half the cores are finished, a new dispatch occurs. Instead of time being 
cut by a factor of N, now it is cut by 1.5N (N=number of cores)

There were a series of numerical errors, which included large errors in p=a
+t, when multiple slices were implemented. There was also a difference in 
power values when the slices were (100,10)mm,(110)mm,(10,100)mm, or (10)
mmx11. 
This was due to reference errors, and fixed by using deepcopy
The write_slice_to_table function was rehauled, in order to implement 
changes as due to rectangle_grid.
There are still some index naming errors, these are of low priority and 
will be fixed in next release.
Inner loop optimization has been added. This cuts down the time through 
less indexing.
Memory errors are present, for a 102x102 matrix (100x100 with lip), the 
source_flux array is about 396 MB. Broke my laptop. Need big machine.

Version 2.1
There were several unnecessary deep copies of s_flux that have been 
removed.
In the filter_flux function, s_flux gets edited and destroyed, cannot be 
recovered.
Attempted numpy handling, does not work on laptop. Will try harder, had to 
use unofficial binaries.
Fixed a series of bugs, finally got good results. The density is finally a 
smooth function, while the power is properly discontinuous. This was due to 
the composition of two bugs, not changing the width and height of cells in 
build?matrix, and a series of other computation errors in s_flux.

Version 2.1.2
Mathematica output
Fixing the "both" dialog in adv
other optimizations/tests

Version 3.0
Importing and Exporting run data
Importing and Exporting source data
The workflow ui has been added
Most pickle data have been replaced with json format

Next Release:
Preserving the index convention for the grid, without using the transpose 
cheat
Creating/figuring out progress bar
Progressive meshing
Complete cancel button, terminate all processes mid-run
Saving runs and parameters, uploading data
Reworking UI to a more workflow oriented layout
"""

HeatBump
MATLAB

SimpleHeat
Python 3

Qt
PyQt

SIP

XOP 2.3 from ESRF
Manuel Sanchez del Rio and Roger J. Dejus
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i.d. /
bending 
magnet

filter(s) region

[XOP] radiation
spectrum 

heat
load 

project mirror output
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http://www.nature.com/nmat/journal/v4/n1/fig_tab/nmat1282_F2.html

OpticsAg
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Au
Be
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C
Co
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Hg
Mn
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Pb
Pt
Rb
Se
Si
Ta
Zn
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an undulator
spectrum
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flux thru multiple 
filters
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9.4E-03 5.00E-10 0.000275 3843478086.2986
9.8E-03 5.00E-10 0.000275 3836105672.8938

1.02E-02 5.00E-10 0.000275 3828387691.0956
1.06E-02 5.00E-10 0.000275 3820319157.6877
1.1E-02 5.00E-10 0.000275 3811894768.8295

1.14E-02 5.00E-10 0.000275 3803108989.6
1.18E-02 5.00E-10 0.000275 3793956008.3143
1.22E-02 5.00E-10 0.000275 3784429649.8371
1.26E-02 5.00E-10 0.000275 3774523512.4782
1.3E-02 5.00E-10 0.000275 3764230838.3178

1.34E-02 5.00E-10 0.000275 3753544538.9311
1.38E-02 5.00E-10 0.000275 3742457209.8274
1.42E-02 5.00E-10 0.000275 3730961075.1052
1.46E-02 5.00E-10 0.000275 3719047975.4146
1.5E-02 5.00E-10 0.000275 3706709400.6318

1.54E-02 5.00E-10 0.000275 3693936428.3188
1.58E-02 5.00E-10 0.000275 3680719671.1716
1.62E-02 5.00E-10 0.000275 3667049372.151
1.66E-02 5.00E-10 0.000275 3652915303.2702
1.7E-02 5.00E-10 0.000275 3638306721.682

1.74E-02 5.00E-10 0.000275 3623212425.9597
0.0178 5.00E-10 0.000275 3607620702.2968
0.0182 5.00E-10 0.000275 3591519200.0875
0.0186 5.00E-10 0.000275 3574895084.1892
1.9E-02 5.00E-10 0.000275 3557734896.0493

1.94E-02 5.00E-10 0.000275 3540024504.9856
0.0197999995 5.00E-10 0.000275 3521749165.7196
0.0199999995 5.00E-10 0.000275 3512419377.7762

0.02 5.00E-10 0.000275 3917773690.9992
0.0 3.00E-05 0.000275 3652915303.2702

5.00E-10 3.00E-05 0.000275 3923924010.5976
0.0002000005 3.00E-05 0.000275 3923875642.9012

6E-04 3.00E-05 0.000275 3923585659.5539
0.001 3.00E-05 0.000275 3923005490.3892

1.4E-03 3.00E-05 0.000275 3922134831.656
1.8E-03 3.00E-05 0.000275 3920973110.4305
0.0022 3.00E-05 0.000275 3919519708.0866
2.6E-03 3.00E-05 0.000275 3917773690.9992
0.003 3.00E-05 0.000275 3915734057.2794

0.0034 3.00E-05 0.000275 3913399566.3163
0.0038 3.00E-05 0.000275 3910768834.6291
0.0042 3.00E-05 0.000275 3907840312.9626
0.0046 3.00E-05 0.000275 3904612168.4708
0.005 3.00E-05 0.000275 3901082484.8228

0.0054 3.00E-05 0.000275 3897249139.509
5.8E-03 3.00E-05 0.000275 3893109790.1345
6.2E-03 3.00E-05 0.000275 3888661912.3773
6.6E-03 3.00E-05 0.000275 3883902771.6882
7E-03 3.00E-05 0.000275 3878829445.7088

7.4E-03 3.00E-05 0.000275 3873438809.1768
7.8E-03 3.00E-05 0.000275 3867727496.0524
0.0082 3.00E-05 0.000275 3861691939.3909
8.6E-03 3.00E-05 0.000275 3855328361.1577
9E-03 3.00E-05 0.000275 3848632722.8406

Energy 
absorptions 
(deposition)
by position 

Brick Matrix
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ϴ = 90° ϴ ≠ 90°

Reflection / Projection
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Output
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 • Integration of the existing code 
(Debug, multiple platforms)

	

 • Finish GUIs	


	

 • Output formatting features
	

 • User procedure
	

 • SPECTRA	


	



“Publishability”
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