.."]Irfu

Optimizing Magnetic Shielding vs.
Cryogenics




E Irfu Configurations ILC (~16 000 cavites) dXFEL

,"’E Installation of Magnetic Shields in S1-Global

Outsndg Mz netlc Shields _l Outside Magnetuc Shleld‘s

Cavities

 KEK
In&dééM ,‘ cShlelds Cavities

E. KAKO (KEK) TTC meeting in Beijing 3
2011' Dec. 07




.."]Irfu Configurations ILC (~10 000 cavités) dXFEL
i) Magnetic Shields of DESY Cavities

10 Components per 1 DESY Cavity

E. KAKO (KEK) TTC meetmg in Beljlng 4
2011’ Dec. 07




Configurations ILC (~10 000 cavités)  i[ASm=te
Magnetic Shields of KEK Cavities

4 Components per 1 KEK Cavity

E. KAKO (KEK) TTC meeting in Beijing 6
2011' Dec. 07




.."]Irfu Double Blindage dXFEL

1P Tests of Magnetic Fields in KEK Cavity (1)
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E Irfu Double Blindage et

""‘: Tests of Magnetic Fields in KEK Cavity (2)
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TESLA TECHNOLOGY

TTC Cryonomics

COLLABORATION

|f | am allowed to extrapolate the 75% increase of Q, shown by E. Kako with a double
magnetic shielding, to ILC cavities with Eacc = 31.5 MV/m

and with the assumptions: grid power = 0,15 € /kWh@300 K
CoP(2K) =700 W/W
magnetic shield = 1000€ / cavity
cryogenics =1 M€/100 W@2K

Pgyn.= 9.6 KW@2K , 6.7 MW @ 300 K Payn. = 5.5 kW@2K, 3.8 MW
2,50E+08 1,60E+08
1,40E+08
2,00E+08
1,20E+08
1,50E+08 m Grid * 10 years 1,00E+08
M Cryogenics capital 8,00E+07
1,00E+08 m Shields capital > 6,00E+07
m Total * 10 years
4,00E+07
5,00E+07 -
2,00E+07
0,00E+00 - 0,00E+00 -
QO = 8 10'° (RDR) Q0 = 1.4 1010

Institute of High Energy Physics Chinese Academy of Sciences

IR LEES

PEKING UNIVERSITY ciee® Tazinghua University
05/12/2011 0. Napoly 7




.."] Irfu Magnetic Shielding
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By K. Tsuchiya

Magnetic shields are qualified by the excellent
dynamic cryogenic performance of XM-3




2. cw and Ip operation; 3 experiments c. Dynamic heat load for Large Grain Cryomodule

XM-3 cavities: vertical tests at 2K ( +1 Fine Grain cavity)
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E Irfu Conclusion

Increasing QO of ILC cavities by whatever means, is GREEN

Better magnetic shielding is one possible cost efficient way.




