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Photon Collimator Parameters L upgrade
e- drive beam energy (GeV)
Parameter 150 175 250 250
Effective undulator field B i T 0.86 0,86
K=092 K=0.92
Active undulator length Lo m 2310 196.0 70.0 70,0
Photons perbunch train  #,, /train =10% 118 10,0 3.6 7.2
Average photon power P phsion kW 985 1138 83.1 1662
Abs_ph. power in collim. P ottimator kW 481 68,7 437 873
PEDD Ti target E e Tig 61 61 31 63
Abs_ph. power in Ti target P rarger kW 43 32 19 3.7
Collimator radius ¥ mm 2.0 14 1,0 1.0
Positron Polarization P. % 553 58.5 50,3 50,3
collimator r=2.0 / Pyr. C E e Jig 177 144 36 72
collimator r=2.0 / Pyr. C P kW TS 36,3 7.9 15,8
collimator r=2.0/Ti E Jg 16 18 6 11
collimator r=2.0 / Ti P kw 0.8 0.8 0.2 0.4
collimator r=2.0 / Fe E Jig 13 13 5 10
collimator r=2.0 / Fe P kW 0.2 03 0.1 02
cooling / Cu P kW 23 1.9 04 0,7
collimator r=1.4 /Pyr. C E Jg 183 73 146
collimator r=1.4 / Pyr. C P kW 25.0 12,9 258
collimator r=1.4/Ti E Jig 22 30 32
collimator r=1.4/Ti P kW 0.9 0,6 12
collimator r=1.4 /Fe E Jg 13 11 22
collimator r=1.4 / Fe P kW 0,2 0.1 0,2 5
cooling / Cu P kW 2.4 12 2.4 -
collimator r=1.0/Pyr. C E Jg 82 163
collimator r=1.0/Pyr. C P kW 17.9 358
collimator r=1.0 / Ti E, Jig 13 26
collimator r=1.0/Ti P kW 0,2 04
collimator r=1.0/Fe E e Jg 9 19
collimator r=1.0 / Fe P kW 0.1 02
cooling / Cu P kW 18 3.6
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Photon Collimator Parameters L upgrade Pw.C Tt Fe(ST70) W (annealed) W26Re (hardened)
e- drive beam energy (GeV) Fatigque Temperature - (Ansys) T °C 000 600 130 185 500
Parameter 150 175 250 250 Fatique Energy - (AnsyS)E sz JIg 753 314 58 24 64
Effective undulator field B yu T 0.86 0,86 Fatique Yield Strength : (An)S)P puigue MPa ;40 340 280 et 600
K=092 K=0.92 Exp. Fatique Yield Strength - 0.4 Rye. MPa | 36 356 280 440 600
Active undulator length L ina m | 2310 196,0 70,0 70,0 Exp. Vield Strength - Ry / Rumse. MPa | 00 00/%20 700/340 1100/800 1500/ 1200
Photons perbunch train  #,, /train =10% 118 10,0 3.6 7.2
Average photon power P phsion kW 985 1138 83.1 1662
Abs_ph. power in collim. P ottimator kW 481 68,7 437 873
PEDD Ti target E I/ 61 61 31 63 AT:E *c !
ge e g max v
Abs_ph. power in Ti target P rarger kW 43 32 19 3.7
Collimator radius ¥ mm 2.0 14 1,0 1.0 -1 x
Positron Polarization P. % 553 585 503 50,3 €y carvon = 1.2 [g"KM]
collimator r=2.0 / Pyr. C E Jig 177 144 36 72 ”
collimator r=2.0 / Pyr. C P kW | 448 363 7.9 158 Cv mre #~ 2.0 [g"KAJ]
collimator r=2.0/Ti E Jg 16 18 6 11
collimator r=2.0 / Ti P kw 0.8 0.8 02 04
collimator r=2.0 / Fe E Jig 13 13 5 10
collimator r=2.0 / Fe P W 02 03 01 02 Y aperture = 1.4 mn, 250GeY 7 cnd
cooling / Cu P kW 23 1.9 0.4 07 .
collimator r=1.4/Pyr. C E e Tlg 183 73 146 0.5 &
collimator r=1.4 / Pyr. C P kW 259 129 25,8 €
collimator r=1.4/Ti E Jig 22 30 32 0.3
collimator r=1.4/Ti P kW 0.9 0,6 12
collimator r=1.4 / Fe E o Tg 13 11 22 0.25
collimator r=1.4 /Fe P kw 0,2 0,1 02 E 0.7 1
cooling / Cu P kw 24 1.2 2.4 LO .
collimator r=1.0/Pyr. C E, Jg 82 163
collimator r=1.0/Pyr. C P kW 17.9 358 0,1 .
collimator r=1.0 / Ti E,.. Tlg 13 26 2. collimator
collimator r=1.0 / Ti P kw 02 0.4 0.05 ¢
collimator r=1.0 / Fe E m Jg 9 19 oL . . . . . . . . .
collimator r=1.0/ Fe P kw 0.1 0.2 140 -120 100 -80 -E0 -40 =20 ] 20 40
cooling / Cu P kW 18 3.6 z [en]
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Photon Collimator Parameters L upgrade Pw.C Tt Fe(ST70) W (annealed) W26Re (hardened)
e- drive beam energy (GeV) Fatigque Temperature - (Ansys) T °C 000 600 130 185 500
Parameter 150 175 250 250 Fatique Energy © (AnsyS)E puigue  J/E 753 314 58 24 64
Effective undulator field B yu T 0.86 0,86 Fatique Yield Strength : (An)S)P puigue MPa ;40 340 280 et 600
: K=092 K=0.92 Exp. Fatique Yield Strength - 0.4 Rye. MPa | 36 356 280 440 600
Active undulator length L ina m | 2310 196,0 70,0 70,0 Exp. Vield Strength - Ry / Rumse. MPa | 00 00/%20 700/340 1100/800 1500/ 1200
Photons perbunch train  #,, /train =10% 118 10,0 3.6 7.2
Average photon power P phsion kW 985 1138 83.1 1662
Abs_ph. power in collim. P ottimator kW 481 68,7 437 873
PEDD Ti target E I/, 61 61 31 63 AT=E *c b
e e ) max v
Abs_ph. power in Ti target P rarger kW 43 32 19 3.7
Collimator radius ¥ mm 2.0 14 1,0 1.0 -1 x
Positron Polarization P. % 553 585 503 50,3 €y carvon = 1.2 [g"KM]
collimator r=2.0 / Pyr. C E Jig 177 144 36 72 ”
collimator r=2.0 / Pyr. C P kW | 448 363 7.9 158 Cv mre #~ 2.0 [g"KAJ]
collimator r=2.0/Ti E Jg 16 18 6 11
collimator r=2.0 / Ti P kw 0.8 0.8 0.2 0.4
collimator r=2.0 / Fe E Jig 13 13 5 10
collimator r=2.0 / Fe P kw 0.2 0.3 0,1 0,2 gperture = 1,0 mm, 250GsV T4 cn3
cooling / Cu P kW 23 1.9 04 0,7
collimator r=1.4 /Pyr. C E Jg 183 73 146
collimator r=1.4 / Pyr. C P kW 259 12,9 258
collimator r=1.4/Ti E Jig 22 30 32
collimator r=1.4/Ti P kW 0.9 0,6 12
collimator r=1.4 /Fe E Jg 13 11 22
collimator r=1.4 /Fe P kW 0.2 0,1 0,2
cooling / Cu P kW 24 12 2.4
collimator r=1.0/Pyr. C E Jg 82 163
collimator r=1.0/Pyr. C P kW 17.9 358
collimator r=1.0 / Ti E, Jig 13 26 .
collimator r=1.0 / Ti P W 02 0.4 0.05 3. collimator
collimator r=1.0/Fe E e Jg 9 19 o L L L . . .
collimator r=1.0 / Fe P kW 0,1 0,2 100 150 200 250 200 350
cooling / Cu P kW 18 3.6 z Lemd
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AT peak [K] | AE peak [J/g] | fatigue Energy [J/g]

drive beam 250GeV e-, P_,=50%

1. collimator

750
2. collimator 54 174 146
3. collimator 46 194 163

AT peak [K] | AE peak [J/g] | fatigue Energy [J/g]

1. collimator

350
2. collimator 123 61 32
3. collimator 132 50 26

Iron (St70) average T [°C] | AT peak [K] | AE peak [J/g] | fatigue Energy [J/0]
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1. collimator

50
2. collimator 31 49 22
3. collimator 32 42 19
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drive beam 175GeV e, P_,=59%

AT peak [K] | AE peak [J/g] | fatigue Energy [J/g]

1. collimator

750
2. collimator 54 219 183

AT peak [K] | AE peak [J/g] | fatigue Energy [J/g]

1. collimator

350
2. collimator 98 42 22

Iron (St70) average T [°C] | AT peak [K] | AE peak [J/g] | fatigue Energy [J/0]

1. collimator

50
2. collimator 32 29 13
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drive beam 150GeV e-, P_,=55%

average T [°C] | AT peak [K] | AE peak [J/g] | fatigue Energy [J/g]

1. collimator

AT peak [K] | AE peak [J/g] | fatigue Energy [J/g]

1. collimator

Iron (St70) average T [°C] | AT peak [K] | AE peak [J/g] | fatigue Energy [J/0]
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- The collimator design achieved the fatigue stress limits of the
materials for the proposed parameter sets (including safety factors)

- Dynamical calculations for the collimator shows not critical behavior

- Collimator cooling should be not difficult for this introduced design

to do: a material test experiment at a suitable accelerator have to be performed
to verify (fatigue) stress limits with realistic beam conditions
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