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Monte-Carlo code [<Choice of undulator parameters (period, K,

e [ aperture)
oF lvlEet *Choice of target dimensions (thickness, Q) 2007-2008 30k$
conversion *Choice of collection optics parameters (type,

efficiency—Li lens dual layer solenoid)

*Design and fabrication of modular cryostat
. *System for magnetic measurements (4 m)
Undulator design |, xjisnment, pumping, pickups 2008-2009 200k$+150k$

+String setup of 4 m long undulator

Collection optics -Lithium lens (dynamics, windows: Be, BN, 2007-2008 70k$+70k$

model) 2007-2008 50k$

design Dual layer solenoid with compensated input

Undulator chicane |:Minimal possible parallel shift ~450mm 2008 _
(optics, no hall option)
spower density deposition 2008 20k$
Perturbation of *Dynamical perturbations of emittance (regular 2008 30k$
. part, fringe fields and tapering, chicane)

emittance -Radiative perturbations 2007-2008 ~
Handling of *Compensation of spin tilt in undulator 2008 20k$
(scheme) 2008-2009 40k$

polarization i ‘ I‘ ‘ H ‘ || H



Monte-Carlo simulation of positron conversion example

General parameters: Target: )

Energy of the beam=150 GeV  Distance to the undulator=180m Acceleration:

Length of undulator=175m Thickess=0.5rad length=1.75mm Distance between lens-structure=] cm:
Undulator period 10mm Diameter of target=0.8¢m Gradient in RFstructure=50Me}/m

K-factor=0.35 Material=W Length of RF structure =Im
Emittance =0.000001 cm rad Diameter of collimator at the entrance=4cm

Beta-function=400m 0.5 em. Diameter of Irices=bem
Number of harmonics={ External solenoidal field=40kG
Further phase volume captured=10MeVxcn

e 180m - /
Litium Lens:
Distance to the torget=0.5 cm
Length=0.5 cm
Digmeter=1.7 cm
Thicness of flanges=0.5mm
Muaterial of flanges=Be
Gradient=70kG/'cm

For parameters above : Efficiency =1.54  Polarization =50%

K-factor can be small, K<0.4, what brings a lot of relief to all elements of sysiem




UNDULATOR DESIGN

Completed design;

System for magnetic
measurement designed;

Undulator includes

correctors and BPMs; ee
\ Current input one/few

modules (ten)

mm—— L1
Will be extended to 2 m long ~4m total
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1.48 measured

13.5 mm period 2 K

LONGIT UDINAL FIELD DISTRIBUTION [N 1/4* APERTURE MODEL, PERIOD 13.5MM,

Kmax=1.48




UNDUIFATORS

8 mm in @ clear

SC wire

# layers

A=10 mm @300 °K

A=12 mm@300 °K

# layers

A=13.5 mm@300 °K
A=10.0 mm@300 °K

54 filaments 56 filaments 56 filaments 56 filaments

5 6 11 9 (12) +sectioning
K=0.36 tested K=0.42 tested K=0.467 tested K=0.5 (calculated)

K=0.72 tested K=0.83 tested K=1 (calculated)

6.35 mm (1/4”) in @ clear

12+sectioning

K=1.48 tested K=1.6 calculated
K=0.7calculated K=0.72 calculated




NEWS ABOUT TARGET DESIGN
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CONCLUSIONS

Helical iron yokes of ~3 m long obtained from industry;

Reached K=1.48 for 13.5 mm period; aperture 6.35mm (74" )

Calculations of pressure waves indicate ~30 times higher negative pressure,
than compression one due to energy deposition (Ti target not surviving with
present margins, sorry )
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Fabricated undulator with 6.35 mm
Inner diameter (1/4”) available for the

beam; K=1.48 measured (13.5 mm
period)
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~ Coolant  Graphite Tungsten




Hg, InGa liquid
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Oil out




G.l.Silvestrov

TAENgT

Prc.I3, Momesp JHESH ¢ FUIKAM JHTEOM.

I - moHycHad oGQNOUKA JEH3H, 2 — padomil oOmeM JHTAA,

3 - xgpnyc JWH3H, 4 - 00BeMH LIA DACTORAHEA XHIKOTO JH-

TEA, 5 - TPYORE NOLBONA JETHA, 6 — MAUSHS, 7 - BEXpHHOH
em, 8 — KOHJCHHe KOHTAKTH, 9 - WIOCKES TOKONOABOLH,

0 - TemWIOBHE pPA3BA3KHE
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Lithimn lens

30 Luthavu lens: = 5 RNS Eir= 5 9e-4 30 Lutha Jens ilr 5TC RNS Eir= 5 9e-4
Itegral= 194202 Itegral= 336464

Lithimn lens

A0 Luthon lens. Cycle=3 0.0108 d ) iles RNS Eir= 5 9e-4 A0 Latha Je = » o 5TC RNS Eir= 5 9e-4
1







