LT HE ESS CRGS

M. Eshraq

2 July 2010, 4th SPL collaboration meeting jointly with ESS



Ewropean

=SS LINAC LAYOU T
[“‘"‘eﬁmm 4m Ez,s.m mmH 52m H 57,5m h 215m ﬁ HEBT 100m HT arget;

75keV 3MeV 50MeV 200MeV 500MeV 2500MeV
o h O M e S
=) 27m foiny 325m <he 100m =

Input Energy Frequency Geometric f # of

(MeV) (MH2z) Sections
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g |6 65. | 48 5
0.67 7 S5 36 |8
0.84 1 {6 2 28
- o 08 Eousr 48 + 148 32 + 46
0.84 i bl | 68 o
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mm 250  |Cavity to Cryo mm 250
mm =j0lhae G eier (Clnvio mm 100
mm 400  Quad Length (Spk/Ellip) mm 250 / 400
mm 300 / 400 | Quad Aper. (Spk/Ellip) mm 20/ 50
Beta_Geo | No.of Cryos Length No. of Cavities| No of Quads

851 |4 9555 45 28

0.63 J SiE 36 18

OLTLS; 21 238.0 168 42

- 14 + 30 ot ASIoTe Aol E A 28 + 60
0.75 [ ilss 5 38
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Cryo to Quad mm 300 | Cryo to Cavity mm 400
Quad to Quad mm 400 Cavity to Cavity mm 400
Quad to Cryo mm 50018 “Caviiato @ne mm 400
@@ o 0 C.Cryo mm 200 C Gryeilo@@e mm 300
o @ DGR "Beia Geo | No of Cryos Length No of Cavities| No of Quads
Spokes G5 |6 64.5 48 5
Low Beta 0.66 8 (6] Sy |6
High Beta SIS i 258.0 | 68 42k
Total -- [Grar 21 645 + 3149 48 + 200 32 858
High Beta 50 0.75 19 e 57 38
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g |6 65. | 48 32
0.68 7 ol 36 |8
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Cryo to Quad mm 200 |Cavity to Cryo mm 400
Quad to Quad mm 400
Quad to Cryo mm 200
Cryo to Cavity mm 400
b ORI Beia Geo | No of Cryos Length No of Cavities| No of Quads
Spokes o5 |7 68.5 51l 54
Low Beta 0.64 v A 28 <t
High Beta GV o ISy | 68 a2k
Total - Tz 0de Slehs - TS SR 106 34 + 56
High Beta 50 0.75 15 0| 257/ 38
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@R Beta Geo | No of Cryos Length No of Cavities| No of Quads
Spokes o5 |9 76.6 ok 38
Low Beta e 7 04 36 |8
High Beta 0.82 UiSe D) 187.3 17 28
Total - Lo Sl 76.6 + 2574 57 + 148 38 + 46
High Beta /5 0.82 AU 267.6 160 40
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s Sk 38
SUL L 28 <t
S | 60 40
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0.82 8
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-- 0 B
0.82 20
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Length No of Cavities| No of Quads

81.4 60 40
56.7 32 16
177.5 112 28
814 +2342 | 60+ 144 40 + 44
253.6 160 40

| 2 July 2010 4th SPL Collaboration, Jointly with ESS



| BETA WARM QUAD HP

Cryo to Quad mm 200 | Cavity to Cavity mm 400
Quad to Quad mm 400 |Cavity to Cryo mm 400
Quad to Cryo mm 200 i C oo €hie mm 100
Cryo to Cavity mm 400
@ ERNFE T Beta Geo | No of Cryos Length No of Cavities| No of Quads
Spokes o5 |7 68.5 51l 54
Low Beta 075 8 S Sy |6
High Beta OL74S: A0 Dl 160 40
Total - |7 + 48 68.5 + 296.0 Sl 190 34 + 56
High Beta 50 0.75 Eloy LN 5P 38
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@ ERIF T Beta Geo | No of Cryos Length No of Cavities| No of Quads
Spokes G54 20 81.4 60 40
Low Beta e 8 ol Sy |6
High Beta 0.82 UiSe D) 176.1 17 28
Total - 0 B 814 + 2344 60 + 144 40 + 44
High Beta /5 0.82 AU lisilo 160 40
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Cavity to Cavity mm 400
Cavity to Cryo mm 300
End-Cap mm 200
Cryo to Cryo mm 200

Length No of Cavities| No of Quads

69.2 51l 54
5151 Sy |6
s | 60 40
GO oD S 9 34 + 56
I 257/ 38
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814 60 40
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Cryo to Cavity mm 300
Cavity to Cavity mm 400
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@SSO UCR.|
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COMPARISON (50@50)

Geometric B

Spk /LB / HB

G067 /.0.84

BISERAlo6 /~0.85,

0.54/0.68 / 0.85

S REIC) N 0.82

g ic) 0870

SR 0N 0.87

ioay 0182 0.82

No. of Cavities

Spk /LB /HB 'Spk /LB /HP

48/36/ 112 (0)
54 /28 / 120 (6)
48 /36/ 112 (0)
57/36/ 112 (9)
60/32/ 112 (8)
60/32/ 112 (8)

60/32/ 112 (8)

No. of Cryos

16/9/ 14

B b

Neavk ol
AR el
20/ 8/ 28x0.5
ke e 0)S

PAON ey O)S

Numbers in the parentheses show the difference from the best case

M. Eshragi

All The ESS Cryos.

Length (m)
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13 SO SDR e
65/59 /174 (11)
T O Elio ey
G ST R i)
ARV ASISI A7/ 6x (e

8 1%/ S8 ISR G

No. of Quads
Spk/LB/HPB

32/ 181728
36 ey
32 SN S
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40/ ke

40530y /ads
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COMPARISON (75@75)

Geometric B

Spk /LB / HB

GBS 20.637/.0.75
BiSSs 066 075
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No. of Cavities

Spk /LB /HB 'Spk /LB /HP

42/36/ 168 (3)
48 /32 / 168 (5)
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51/32/ 160 (0)
51/32/ 160 (0)
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No. of Cryos
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Difference with the shortest SC LINAC at same power [3)

C.CQ.DCR.2 C.SQ.DCR.2 W.SQ.DCR.2 C.SQ.UCR.1

M. Eshraqi All'The ESS Cryos.
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Frsjignis e
- - - T e7s@7s
W.SQ.UCR.1 C.MQ.MCR.1 W.SQ.MCR.1
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CAVITY INVENTORY
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SC INPUT ENERGY?!

W.SQ.UCR.1-50mA
Increasing the input energy by w0
|15 MeV in DTL requires almost g
the same length as we save in 3 30
spokes. a0V ;
50 from 50 75 from 50 50 from 65 75 from 65
W.SQ.UCR.1-50mA
260
Increasing the input energy to
240
S emliesonators to 65 MeV § )
[Sallicesttie number of spoke Pl
o E /
cavities by 6. 5., i i
w0 4 . . 4
50 from 50 75 from 50 50 from 65 75 from 65
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ALTERNATIVE'SOLUTION

Contents of this and following slide are not in ESS official or nonofficial roadmap

* Assumption and dreams:

* There might be a second target
 Neutron scientists are already thinking of 15 MW

* Proposed Solution

~—rop-the—+=—PRAHpsrage-posstotity
vy U|.J6I dus PUYUoolUI IL)’
* Increase the power to |SMW In an independent LINAC
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o of Cavities 288
o of Cryos: 36
o of Quads: 36
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SUMMARY

* Seven cryo-module architectures are proposed for SC LINAC
* In four architectures just one type of elliptical cavities Is used
* Architectures are compared on their length and inventory

* An exotic design Is proposed for a hypothetical ultra-high
power LINAC
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Thank you for your attention
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