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- ILC target unit (Ti wheel and collimator stages) 

 

- Parameter table with different collimator settings  (250GeV – 500 GeV) 

 

- Collimator cooling design (high lumi) 

 

- Dynamic stress and temperature evolution in a test target (high lumi) 

 

- Velocity and stress calculations in the SLAC target 

 

- Conclusion 
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ILC target unit (Ti wheel and collimator stages) 

r = 0.5 m 

vrim = 100 m/s 

 

( 2000 rpm ) 

Ti6Al4V target for polarised 

       positron production 
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250 GeV energy deposition (high lumi) 

C                       Ti   Fe C                       Ti   Fe 

C                       Ti Fe 
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parameter table with different collimator settings  
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collimator cooling 

𝐐𝒄𝒐𝒐𝒍
𝐜𝐡𝐚𝐧.
 » 𝟎. 𝟑 𝐤𝐖 𝐦𝟐 𝑲      ⇔       𝒗 𝐰𝐚𝐭𝐞𝐫 = 𝟐𝒎 𝒔   

𝐝𝐜𝐡=𝟖𝒎𝒎
  𝟎. 𝟏 𝒍 𝒔  

 

Re =  
v water dch

ν T = 30°C kin vis

=
v water dch ρ

η T = 30°C dyn vis

» 2000 < 2300 = Re
 krit, laminar  

 
 

rout = 

   7.5cm ⇒  Qcool 34 ch  » 10.2 kW m2 K 

4.0cm ⇒ Qcool 20 ch  » 6.0 kW m2 K 

3.0cm ⇒ Qcool 16 ch  » 4.8 kW m2 K 

 

 
 
 

𝐓 = 𝐓𝐢𝐧− 𝐓𝐨𝐮𝐭 𝟐𝟎°𝑪  =  
𝐐𝟎 𝐥𝐧

𝐫𝒐𝒖𝒕 𝐫𝒊𝒏
 

𝛌 𝟐𝛑 𝐳𝐜𝐨𝐥𝐥𝐢
 

 
 

+ 𝒄𝒐𝒐𝒍𝒊𝒏𝒈
     𝐓𝐢𝐧 =

𝐐𝟎 𝐥𝐧
𝐫𝐨𝐮𝐭 𝐫𝐢𝐧

 

𝛌 𝟐𝛑 𝐳𝒄𝒐𝒍𝒍𝒊
+ 𝐓𝐨𝐮𝐭 𝟐𝟎°𝐂 +

𝐐𝟎 𝐧𝐨𝐫𝐦 

𝐐𝒄𝒐𝒐𝒍
 

𝐜𝐨𝐨𝐥𝐢𝐧𝐠

 

 
 

Q0 norm
=

Q0 

2π rout z co𝑙𝑙𝑖
 kW m2

  

  2 rout 

2cm 

  8mm = dch 

C / Ti / Fe 

Cu 

 + 

cooling channels 

7.71mm 

spacing 

 
cyl.

 Q =  
λ 2π z

 colli  
T

ln rout rin
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250 GeV cooling and temperature (high lumi) 

rout = 7.0 cm 

C                       Ti   Fe 
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Experimental setup for material tests 

dump 
metal 

target 

VISAR 

 e- beam  »  300 – 1500 mm  

e- beam diagnostics 

BPM, screens, ITC … 

• Quadrupoles  focus beam to the test material (e.g. Ag, Brass, Fe, Ti) 

 

• Radiation issues : disturpted beam has to be absorbed in the dump 
 

quadrupoles 
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Expected material dynamics 

FLASH  e- beam 

Ee- =  1.2 GeV  (1 bunch, 1.5 nC) 

beam  = 1000 mm (FWHM) 
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FLASH  e- beam 

Ee- =  1.2 GeV  (1 bunch, 1.5 nC) 

beam  =            mm (FWHM) 

0,0 5,0x10
-7

1,0x10
-6

1,5x10
-6

2,0x10
-6

2,5x10
-6

0

2

4

6

8

10

12

14

16

18

 

 

 Ag 0.8 mm FWHM 

 Ag 1.0 mm FWHM 

 Ag 1.5 mm FWHM 

v
m

a
x
 [
m

/s
]

time [s]

Q
bunch

   = 1.5 nC

E
e
        = 1.2 GeV

1000 

Expected material dynamics 



F.Staufenbiel / POSIPOL12 / 5.9.2012 

0 2 4 6 8 10 12 14 16

40

60

80

100

120

140

160

180

200

220

max. static stress

 

 

m 
a x

 .  
s t

 r 
e s

 s 
  [ 

M 
P 

a ]

time [ms]

Dynamic stress and temperature evolution in a test target (high lumi) 

2*1010 e- / bunch 

2625 bunch / train (0.97ms)  

0.366ms bunch spacing 

5 train / s 
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Dynamic stress and temperature evolution in a test target (high lumi) 

2*1010 e- / bunch 

2625 bunch / train (0.97ms)  

0.366ms bunch spacing 

5 train / s 
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Temperature evolution in the ILC target wheel (high lumi) 
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temperature  evolution without cooling 

 

cooling system for the wheel have to be 

developed ! 
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Temperature evolution in the SLAC target 
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Temperature evolution in the SLAC target 

W 

Ag Fe 

W 
Ag 

SLAC 

 

33 GeV e- 

4*1010 e-/pulse 

s = 0.8mm  

120 Hz » 8 ms 
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Velocity and stress evolution in the SLAC target 
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33 GeV e- 

4*1010 e-/pulse 

s = 0.8mm  

120 Hz » 8 ms 
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Conclusion 

- The collimator design achieved in the static case the fatigue stress limits of  the  

      materials for the proposed parameter sets (including safety factors) 

 

-    Collimator cooling should be not difficult for this introduced design 

 

 

- The dynamical calculations for the Ti6Al4V ILC target with ANSYS is ongoing 

        -  dynamical calculation for the collimator have to be done in the future 

 

 

- The dynamical ANSYS calculations (life time) of  the SLAC target should be 

      consistence with the experience  

 

 

 

      to do: - a cooling channel design for the Ti-target wheel have to be  developed  

                  - a material test experiment at a suitable accelerator have to be  performed 


