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ESSNUSB LAYOUT RD @

* Transfer line straight end.
*Longer possible switchyard length.
» Target station position flexibility increased.

Snowmass Rasmus Johansson and Nick Gazis
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LINAC LAYOUT D ‘o=
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75 keV 3.6 MeV 90 MeV 216 MeV 571 MeV 2GeV  25GeV

Length (m) W _out (MeV) B Geometric No. Sections T (K)
LEBT 2.38 0.075 = — 1 ~300
RFQ 4.6 3.62 352.21 — 1 ~300
MEBT 3.83 3.62 352.21 — 1 ~300
DTL 38.9 89.8 352.21 — 5 ~300
LEDP + Spoke 55.9 2163 352.21 0.50 (opy) 13 ~2
Medium Beta /6.7 571.5 704.42 0.67 9 ~2
High Beta 1789 2000 704.42 0.86 21 ~2
HB+ 68.2 2500 704.42 0.86 8 ~2
HEBT 59.6 2500 — — 7/ ~300
Dogleg 66.3 2500 — — 6 ~300
A2T 44.6 2500 — — 1 ~300
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ESS UPDATES

- Radio Frequency Quadrupole (RFQ) installed in the tunnel

/SA\novxl/mass o Anne-Catherine Chauveau
ccelerator
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ESS UPDATES

- Medium Energy Beam
Transport (MEBT)

- Installed in the tunnel
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- Drift Tube Linac (DTL),assembled on site
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ESS UPDATES D @

NCL RFDS, Gallery

SCL RFDS, Gallery

Radio Frequency Distribution system

NCL RFDS, Tunnel

Cryomodule medium-B

CMO1

SCL RFDS, Tunnel
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AREAS OF CHANGE @SVS]D @
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H- source

Front End
SC cavities (couplers,cavities)

RF (Modulators, SSA, Tubes),LLRF

( Beam physics (Halo, osses) )
( Operations, Reliability,Availability and Safety. )

Snowmass
Accelerator A02
meeting M.Eshraqi 10 December 2020




MEBT S =

€24m> €46 m>

€46m> €40m> €«-39m—>

{

75 keV 3.6 MeV 90 MeV

Current lon Source, RFQ, MEBT.
Drift Tube Linac Comman part of MEBT. Here translated 5m in arrow direction.

o, e

S A )77

o

New lon Source, RFQ, MEBT,

////

. In‘ﬂ” lnlr'tn
T

3030

1080

T

N AN
% %
/ N
& /|
N /)

Snowmass Bjorn Gélnander

Accelerator A02
meeting M.Eshraq 10 December 2020




MODULATOR

- Two different power upgrades for the modulators have been studied:

- Using the SML modulators of ESS and upgrading the capacitor chargers

- Using the SML modulators of ESS and adding pulse transformers for the H- beam
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MODULATOR

Solution

Baseline SML

Snowmass
Accelerator
A02 meeting

M.Eshraqi

SML upgr.

SML upgr.

SML + PT

SML upgr.

SML + PT

Eta

0.82

> 0.80

> 0.80

> 0.71

>0.72

0.82

Investment
cost [M€]

13.4

13.4

26.3

13.4

26.6

N/A

Electricity cost
per year [M€/y]

14.6

14.8

14.8

16.7

16.5

7.30

Increased system Total system

footprint [m2] height [m]

0 3.1

0 3.1
<25x15 2.4
0 3.1
<25x15 2.4
N/A 2.6

10 December 2020

H~ pulse rise
time [ps]

60-120

<170

50-120

N/A
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INTRA BEAM STRIPPING gSVS‘D @
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LINAC TO RING (L2R) TRANSFER LINE
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LORENTZ FORCE STRIPPING IN THEL2R @Sb @

i MraceWin/essnush-lattice-master/4.0-8.0_DTL-A2R/ESSnuSE.ini [[Ver:2.16.4.6] TraceWin - CEA/DRF/Irfu/DACM
TraceWin - CEA/DRF/Nrfu/DACM 1e-07

200

o

oy

=)

o
|

g
Q
E
5
150 2
E 6e-08 _ ....... Al R(HIH RUR( (| - i 1 1
ke
o
=
g Ae-08 i LA REHEEHETHAN TR
-.g.- 100 — 5
M
>< =
o
3 FE-0B - A .....................................
50 —

100 200 300 400 500 600
Position ( m )

* Tunnel arc bending radius: 110 m
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INTRABEAM STRIPPING IN THE L2R

Snowmass
Accelerator A02
meeting
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SUMMARY D @

- Feasibility studies so far have not found any show-stoppers on the

possibility of using the ESS linac for ESSnuSB

Developments in H- ion sources demonstrate a trend which would fit the needs of ESShuSB
- Only a couple of structures in the NCL of ESS may need an upgrade

RF sources are consumables and could be replaced with adequate ones for ESS+ESSnuSB

» Existing modulators could be upgraded

Losses, which are the main concern in H- beams, are controlled in thelinac

» L2R is being redesigned

Snowmass
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