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Longitudinal distribution of the beam power  

5%	of	beam	power	per	cm	
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From	meetings	12	and	26	June,	2020	
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CPS Core: Split vs Slot Shimmed, by Josh  

CPS Core bifurcated on long axis CPS Core with slot and shim 
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Cooling by water, by Gabriel 
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Cooling by water  
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HCPS, Cu center, 30 kW z=-55 cm

 x [cm]
0 2 4 6 8 10 12 14

 y
 [c

m
]

10−

8−

6−

4−

2−

0

33.2 33.3 33.7 34.2 34.8 35.6 36.3 37.1 39.3 41.1 42.4 43.4 44 44.3 44

32.4 32.5 32.9 33.5 34.5 35.5 36.5 39 41.5 43.3 44.7 45.6 46.2 46.5 46

31.4 31.5 31.8 32.6 34.1 35.5 38.5 41.9 44.4 46.1 47.3 48.1 48.6 48.8 48.2

30 30 30 30 34.1 36.8 42.3 45.7 48 49.5 50.4 50.9 51.2 51.4 50.5

30.6 30.8 31.5 33.4 35.8 43.1 47.9 50.7 52.4 53.3 53.8 54 54.1 54.1 53

30 30 30 36.6 45.2 51.8 55.3 56.9 57.5 57.6 57.4 57.2 57 56.8 55.6

40.8 42.3 42.9 51.1 60 63.3 64.5 64.1 63.2 62.1 61.2 60.4 59.8 59.5 58

47.1 50.7 66.2 78.1 79.9 78 75 71.8 68.9 66.6 64.7 63.3 62.4 61.9 60.2

124.4 121.5 121.4 114 103.3 93.5 85.4 79.1 74.2 70.5 67.8 65.8 64.5 63.8 62.1

293.6 254 223.1 167.9 133.9 111.9 97.2 86.9 79.7 74.5 70.8 68.8 66.8 65.8 63.9

379.5 289.2 244.4 178 139.3 115.1 99.1 88.2 80.6 75.2 71.8 68.7 67 66.1 64.2

HCPS, Cu center, 30 kW z=-55 cm
The	Cu	core,	beam	of	30	kW,		

at	maximum	power	density	loca=on	

] -18.0 < z < -17.5 cm3CPS Power Deposition Density [kW/cm

 x [cm]
1.5− 1− 0.5− 0 0.5 1 1.5

 y
 [c

m
]
1.5−

1−

0.5−

0

0.5

1

1.5

0.009 0.012 0.017 0.021 0.020 0.014 0.009

0.010 0.016 0.028 0.034 0.030 0.017 0.010

0.013 0.025 0.046 0.063 0.047 0.025 0.015

0.015 0.031 0.077 0.132 0.085 0.037 0.017

0.019 0.046 0.137 0.350 0.162 0.051 0.021

0.026 0.062 0.254 1.569 0.329 0.074 0.028

0.039 0.207 0.604 20.564 0.738 0.229 0.046

0.055 0.000 0.000 0.000 0.000 0.000 0.071

0.038 0.091 0.296 0.829 0.351 0.103 0.042

0.023 0.048 0.122 0.230 0.144 0.056 0.026

0.017 0.032 0.062 0.092 0.067 0.035 0.019

0.015 0.023 0.035 0.049 0.037 0.025 0.015

0.010 0.015 0.024 0.029 0.023 0.017 0.011

0.008 0.010 0.015 0.016 0.016 0.012 0.007

0.006 0.009 0.010 0.011 0.010 0.008 0.006

Bin Size= 0.5x0.5x5 mm       Power =   0.64 kW

] -18.0 < z < -17.5 cm3CPS Power Deposition Density [kW/cm

Slot	was	2	mm	x	20	mm	
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        Compact Photon Source 
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Thermal	elongation	and	related	stress	

�l = ↵ ·�T · l ⇠ 17 · 10�6 ⇥ 400⇥ 200 = 1.4 mm
<latexit sha1_base64="ONQmxLws4nDVrkBolEtMJbmRjSg="></latexit>

� = E · �l
l = ↵ ·�T · E =

17 · 10�6 ⇥ 400⇥ 106 atm = 7200 ⇠ 10⇥ �Y
<latexit sha1_base64="SDVc8XG7Ezx2aF7gqcTj/B0Vt24="></latexit>
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Copper thermal expansion, ↵ = 17 · 10�6 per deg. K

Copper Young module, E = 1.2 · 106 kg/cm2
<latexit sha1_base64="FlroDzPJDTUogtBCElFi2KBpbec="></latexit>
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Thermal	elongation	and	stress	

Wojtsekhowski	



Materials	
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2D	case	for	wedge	shape	

Q = dT
dy · � · x(y)

T (y) = A Q
� · ln ymin

y +B
<latexit sha1_base64="tRqUZbUqiSgyGOFLWYIQdN0WZTo="></latexit>
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Reduction	of	the		deformation	risk		
by	a	few	design	changes	

Current	shape	 Proposed	shape	–	Y	segmentation	
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A	central	block		of	12x12	mm2	
with	a	3x3	mm2	hole	

Heat	
flow	

Y	

X	
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Reduction	of	the		deformation	risk		
by	a	few	design	changes	
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Z-segmentation,	1	cm	plates,	0.5	mm	gaps	

T1	

Current	shape	

Tmax	

�y ⇠ ↵ · Tmax ·�y /2 = 0.1 mm
<latexit sha1_base64="2hDcE8ycx33zqbEfuzN/Ijux0s4="></latexit>
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Reduction	of	the		deformation	risk		
by	a	few	design	changes	

1)  Z-segmentation	of	the	absorber	
2)  Moderate	(2	atm)	compaction	pressure	
3)  Zn	coating	of	the	Cu	plates	for	contact/sliding	
4)  Tilted	bottom	side	by	0.2	degree,	with	a	step	at	the	end	
5)  Wider	magnet	gap	=>	less	up-down	difference		
6)  10-20	cm	longer	magnet,	reduce	field,	lower	Tmax	

A)  Calculate	field	for	longer	magnet	with	wider	gap	
B)  Calculate	3D	power	distribution	for	modified	scheme	
C)  Calculate	3D	temperature	field	in	the	absorber	and	poles	
D)  Calculate	stress	distribution	in	the	segmented	absorber	
E)  Design	of	a	simplified	test	setup	for	temp.	cycling	
F)  Built	a	prototype	(without	a	magnet)	
G)  Test	is	with	5	seconds	with	30	kW	pulse			

Proposed	development	plan	
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