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CHANGES SINCE 2011

• Higher DTL energy

• Modified phase law

• Warm quadrupoles
   (Segmented linac)

• Increasing the input energy to of medium � cavities and 
reducing the βg in this region.
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MEBT
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• If the RFQ/DTL are designed to generate/accept a round beam, then this MEBT 
does not require any modifications for H– transport.
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DTL
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2.5

3.3 -24

-35

L (m) N_cell Energy(MeV) Power (MW)
Tank 1 8.7 71 23.0 2.13
Tank 2 7.4 34 42.5 2.12
Tank 3 7.6 28 61.6 2.14
Tank 4 7.5 24 79.3 2.08
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HIGHER DTL ENERGY I

7°/m

~2°/m

Before

After
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HIGHER DTL ENERGY II

Before

After
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MODIFIED PHASE LAW I
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Before

After

measured from the beginning of SC linac

measured from the beginning of SC linac 15
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MODIFIED PHASE LAW II

8

Before

After

measured from the beginning of SC linac

measured from the beginning of SC linac
16



M
. Eshraqi             SLH

iPP - C
atania                   3–4-M

ay-2012

/

MODIFIED PHASE LAW III
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Before

After

Ratio = 13.3

Ratio = 4.1

Adding two CM to 
m��improves this!

measured from the beginning of SC linac

measured from the beginning of SC linac 17
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MODIFIED PHASE LAW III
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SSCL
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FDSL
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FODOSL
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NEW LAYOUTS
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SSCL

SSCL - FD

SSCL - FoDo

Proposed
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EMITTANCE & HALO
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SSCL

FDSL

FoDoSL
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FoDoSL
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COMPARISON
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L* (m) N_cav N_cryo N_quad
SSCL 386.291 208 44 88
FDSL 394.618 208 59 88

FoDoSL 410.594 208 59 88
* Length of the SC linac excluding the branching sections* Length of the SC linac excluding the branching sections* Length of the SC linac excluding the branching sections* Length of the SC linac excluding the branching sections* Length of the SC linac excluding the branching sections

5 × σ Gaussian Δεx (%) Δεy (%) Δεz (%) 

SSCL 15.86 16.85 19.05
FDSL 18.69 19.53 15.28

FoDoSL 34.47 30.95 17.59

Spoke β/E(MeV) Med. β β/E(MeV) High β (β) Cavities
SSCL 0.50 / 203 0.68 / 632 0.90 28 / 60 / 120
FDSL 0.50 / 203 0.68 / 632 0.91 28 / 60 / 120

FoDoSL 0.50 / 203 0.68 / 632 0.92 28 / 60 / 120
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SAME ORDER MODES
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Courtesy of Rob Ainsworth
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FIRST BRANCHING SECT.
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Dipole: L = 500 mm, B = 1.2 T,  θ =27° 
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PUTTING IT TOGETHER   
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DTL Spokes

Spk+Mβ Hβ

DTL FBS Spoke SBSMedium β High β
32 m 0.8 m 55 m 113 m 7.6 m 218 m
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SSCL_2012_04_26
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Spokes Medium β High βDTLMEBTRFQLEBTSource HEBT & Upgrade Target

2 m 5 m 3 m 32 m 55 m 113 m 218 m 100 m

75 keV 3 MeV 79 MeV 203 MeV 631 MeV 2500 MeV

352.21 MHz 704.42 MHz

measured from the beginning of DTL

X
Y
Z
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DENSITY
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HALO / EMIT
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X
Y
Z

X
Y
Z
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ALIGNMENT ERRORS

• For the cavities sway/heave errors of up to 2 mm and yaw/pitch 
errors of up to 2 mrad are under study.

• For the quadrupoles an error on roll is also being considered.
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Sway 

Yaw

Surge 
Heave 

Roll

Pitch
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CONCLUSION

• Increasing the DTL energy improved the beam quality all along the linac.

• The new assembly lengths of cryo modules have increased the linac length.

• Among the 3 studies layouts, SSCL, FDSL, FoDoSL, the SSCL and FDSL result in a 
better beam quality.

• Two branching sections, one at 80 and another at 630 MeV have been added to 
the linac.
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THANK YOU!
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