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Note: I-14

TRANSFER LINES UPDATE

C. Biscari

The transfer lines between the four accelerators of the DAΦNE complex have been built
and their installation almost completed.

Several small modifications with respect to the original design1 have been done during the
construction of the lines, so an update of the element positions and quadrupole strength is
necessary.

A first table summarizes the line acceptance of the different configurations. Tables
containing the quadrupole strengths follow. Plots of the optical functions and of the beam
envelopes along the lines, together with the vacuum chamber aperture, are represented in
figures 1/4. Finally the list containing the magnetic elements, the diagnostic devices and the
vacuum components is presented in the appendix.

The major modification with respect to the original design is that quadrupoles in the Linac
will not change polarity between electron and positron configurations, and therefore betatron
motions will be in opposite phase in the two modes. This involves a strong modification of the
quadrupole settings corresponding to the electron transport.

Injection parameters in the accumulator2 and in the main rings3 have been now redefined.
Beam matching between the lines and the storage rings has been updated.

                                                
1 C. Biscari, F. Sannibale - DAΦNE Techninal Note I-10, June 18 1992.
2 M.R. Masullo, C. Milardi, M.A. Preger -  DAΦNE Techninal Note I-12, March 7, 1994.
3 M.E. Biagini, C. Biscari, S. Guiducci - "DAΦNE Main Rings Lattice Update" - DAΦNE Techninal Note      

L-22, April 1996.
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Table 1 - Acceptance of the transfer lines and nominal optical functions

Beams from Linac

Positrons Electrons

εx (m rad) 10-5 10-6

εy (m rad) 10-5 10-6

∆p/p ± 1.5% ± 0.5%

Envelope = εβ +  (D ∆p / p)2    = ex,y

@ center of last Linac quadrupole

Positrons Electrons

βx (m) 3 6

αx 0 0

βy (m) 6 3

αy 0 0

Beams from Accumulator

Positrons Electrons

εx (m rad) 2.8 x 10-7 2.8 x 10-7

εy (m rad) 1.4 x 10-7 1.4 x 10-7

∆p/p ± 1% ± 1%

Envelope =  C εβ +  (D ∆p / p)2    = ex,y   (C = 3)

@ beginning of first septum

Positrons Electrons

βx (m) 3.22 3.22

αx 0.66 0.66

βy (m) 4.53 4.53

αy 0.37 0.37
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Fig. 1 - Positrons Linac → Accumulator.

Table 2 - Quadrupole settings for positron injection in the Accumulator

Quadrupole
name

K2
(m-2)

Quadrupole
name

K2
(m-2)

QUALI001 -2.00000000 QUATT005 2.39762671

QUATM001 3.40595695 QUATT004 -1.73923756

QUATM002 -2.25045473 QUATT003 2.49919318

QUATM003 2.14909617 QUATT002 -1.86181628

QUATM004 -1.31597567 QUATT001 2.94829964

QUATM005 2.65722793 QUATR005 1.15094155

QUATM006 1.39509969 QUATR004 0.08089194

QUATM007 -2.57210576 QUATR003 2.78828769

QUATM008 -1.51729647 QUATR002 -4.14582168

QUATM009 2.83472205 QUATR001 2.97819902

QUATT006 -0.89550646
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Fig. 2 - Positrons Accumulator → DAΦNE.

Table 3 - Quadrupole settings for positron injection in the Main Ring

Quadrupole
name

K2
(m-2)

Quadrupole
name

K2
(m-2)

QUATL001 2.40401645 QUATT006 0.89550646

QUATL002 -0.84960961 QUATT007 0.14233026

QUATL003 -2.97461007 QUATT008 0.21523635

QUATL004 2.99990760 QUATT009 -1.83103145

QUATL005 0.14693474 QUATT010 1.63825435

QUATT001 -2.94829964 QUATP001 4.79746270

QUATT002 1.86181628 QUATP002 -3.14204719

QUATT003 -2.49919318 QUATP003 2.91251948

QUATT004 1.73923756 QUATP004 -3.18592801

QUATT005 -2.39762671
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Fig. 3 - Electrons Linac → Accumulator.

Table 4 - Quadrupole settings for electron injection in the Accumulator

Quadrupole
name

K2
(m-2)

Quadrupole
name

K2
(m-2)

QUALI001 2.30000000 QUATT005 -0.73800000

QUATM001 -1.81888441 QUATT004 1.77000000

QUATM002 1.32000737 QUATT003 -2.08000000

QUATM003 -1.71831636 QUATT002 1.56500000

QUATM004 1.49906689 QUATT001 -1.23000000

QUATM005 -0.47011501 QUATL005 0.16196106

QUATM006 0.45871454 QUATL004 -3.19041757

QUATM007 -0.63559150 QUATL003 4.99079564

QUATM008 3.06146208 QUATL002 -2.44547182

QUATM009 -2.60239194 QUATL001 -1.30936296

QUATT006 0.93000000
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Fig. 4 - Electrons Accumulator → DAΦNE.

Table 5 - Quadrupole settings for electron injection in the Main Ring

Quadrupole
name

K2
(m-2)

Quadrupole
name

K2
(m-2)

QUATR001 3.21863898 QUATT008 0.64345553

QUATR002 -4.48004126 QUATT009 -1.39087444

QUATR003 3.26418356 QUATT010 0.28675979

QUATR004 -0.04281161 QUATE001 0.44624265

QUATR005 2.52384917 QUATE002 1.30420414

QUATT001 1.23000000 QUATE003 0.78165547

QUATT002 -1.56500000 QUATE004 0.64325668

QUATT003 2.08000000 QUATE005 -1.23192318

QUATT004 -1.77000000 QUATE006 1.67382668

QUATT005 0.73800000 QUATE007 -3.48714405

QUATT006 -0.93000000 QUATE008 2.53616049

QUATT007 2.12027969 QUATE009 -2.30714140
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Parameter list for positron injection in the Accumulator
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Parameter list for positron injection in the Main Ring
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Parameter list for electron injection in the Accumulator
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Parameter list for electron injection in the Main Ring
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