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Aims of this work

Realistic design of a lattice for CLIC-DR

Proposal for design of high gradient magnetic elements (hybrid quadrupoles and
sextupoles)

A Superconductive wigglers design and optimization
Proposal for SR absorption scheme
Optimizing SR absorption system for different types of superconductive wigglers
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Arc and FODO cells structures
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Arc cell structures
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s P TME structures for CLIC-DR (Original and proposals)
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Arc cell structures

Arc cell parameters for CLIC-DR (Original and proposals)

Arc cell
Structure version Original V04 V06
Bend field [T] 0.93 1.27 1.27
Bend gradient [1/m”2] 0 0 -1.10
Quad coefficient K1 [1/m”2] 27.21/-16.17 13.33/-8.24 747 /1-4.27
Quad gradient [T/m] 220/-131 107.7 / -66.6 60.3/-34.5
Sextupole coefficient K2 [1/m?3] 7700/ -9839 2985/-2058 780/-815
Sextupole strength [T/m”2]*103 62 /-80 241/-16.6 6.30/-6.59
IBS
Bunch current I, mA 0.539 0.3681 0.399
Bunch population, N*10"9 41 4.1 4.1
Emittance [nm*rad] / IBS gain factor 0.0946/ 5.1831 0.0926/ 3.62 0.090/2.89
Normalized Emittance [nm*rad] *** 449 439.26 428.4
Energy spread / IBS gain factor 1.571/1.402 1.620/1.45 1.551/1.38
Bunch length [mm] 1.402 1.450 1.380
5339 5694 5188

Longitudinal beam emittance [eV m]
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Arc cell structures

Summary
gx=69.836; qy=33.795
Compact and effective
n‘f’ Extremely high lenses, non realistic design for
'; conventional lens technology
Realization

Big circumference

fur x ewdig ;A

Small lenses gradient, big dynamic aperture

Gradient in bend dipoles, orbit correction
dificulties
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Hybrid quadrupole (g = 150T/m, r = 10 mm)
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Hybrid sextupole (s = 26-103 T/m?, r = 10 mm)
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SR power evacuation strategy
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Wiggler sections structure

F-Quad D-Quad
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Code for calculation of SR power loads for SR absorbers

dP d*P 21y° 2 2
— P G(K) f. (78, P [KW] = 0.633- EX[GeV]- B[T]- L[m]-1[A]
40 dody T 167K (K) £ (76,7vy)
K6+274K4+4K2+176
{ 2 2 G(K)=K -
fK(W’W): 1_(7%) 1 7+ S(W) V (1+K2)/2
(1+0w?)? 7(1+ ()2

K.-J. Kim, Nucl. Instr. And Meth A246(1986)

DH, 51915 e, Sk v 15,5853 KV, o chrity 8 47U Ve M o coker senie [ |[] AutnCoior

For design and optimization of Petra-Ill damping
section a special codes were developed for SR
power load simulations. The codes performs a
following actions:

« Ray tracing technique for accounting of
absorber shadows

« Parametric optimization of absorber shape
« COD accounting
« 3D modeling of complicated absorber shape

16.10.2008 CLICO08 workshop 13



Superconductive wiggler design

CLIC-DR beam parameters

Parameter Symbol CLIC-DR General view for BINP wiggler prototype
Electron energy E, 2.424 GeV Regular coil Correct%coils
. Wi
Current of beam (maximal) I 170 mA Iron Y\ individual PS
CLIC-DR wiggler parameters el K
J’Taame!omaaiaa?eea;
Parameter Symbol BINP wiggler CERN wiggler L L : L |
(Pavel Vobly) (Remo T 1
Maccaferry) ﬂq% T - - 25
& t+—JEE
Coils material NbTi Nb,Sn (IR IRERENEARPRNEAR PR A RSN ISR
Maximal magnetic field, T B 25 28 ,
End c?lls to compensate the
irst
Period of wiggler, cm Ay S 4 and the second integral
Magnetic gap of wiggler, G, 20" 24
mm
Number of periods N 40 50 e~ L1 Nt . OEET
inteiiai L iineir witn LN i&mpeiatuie pirotecis Lme
SR critical energy, keV €. 9.62 10.8 elements from SR
Deflection parameter K 11.7 10.5
SR power, kW P; 7.90 9.91 I 7 N
NG ORE
VC temperature, K 60 (LN) 4.2 (LHe) N k Y ‘ o
'\ 7 N
Critical longitudinal power 10 1 20
density over VC, W/m
VC vertical aperture, mm Gyc 12 16 A cryogenic cooler SUMITOMO SRDK 408S2
permits evacuate up to 50 W power from 60 K
Length of wiggler, m L 2 2 liner.
16.10.2008 CLIC08 workshop

14



Choice for wiggler gap and vertical collimator size
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(odd number absorber)

A 4-wigglers scheme

Ver collimator W3 Hor collimator W4

50 ! ! T T T ‘!‘ T

TS H—e—t0mmgap |t A S USRI -
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40 fmmmmmmmmmeees T 1B MM AP [k e bl —
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Load on W4 chamber, W

Load on W4 chamber, W
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, mm

, mm

BINP wiggler version

Choice for horizontal aperture for even number
Slit 45, Max 97.95 W/mm?, 3=7.88(13.94 |3.94)kW abSO rbe rS 8.

RN
%0 7+ i
——— o 3
6~ |
|
170 |
= 5+ |
) N |
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© |
-50 S 4r
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40 g 3t |
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30 ) |
20
1 L
5 0 D | | | | | |
- 0 5 10 15 20 25 30 35 40
-60 -40 -20 X :1m 20 40 60 Absorber number

Slit 46, Max 119.07 W/mm?, >=7.91(73.95 |3.95)kW ) 2
VC before slit 45 (upper), Max 0.45 mW/mm*, ¥=9.43 W
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Z, mm

Final absorber

f
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Dispersion Final absorber
supressor

Slit 50, Max 1273.05 W/mm?, 5=86.82(143.41 |43.41)kW

1200

1000

-800

-600

=400

200

:60 -40 -20 0 20 40 60
X, mm

6 m length final absorber can absorb up to 170 kW of SR power
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Conclusions

Two ways for modification of basic CLIC Damping Ring lattice structure were
proposed

The VOG6 lattice version in spite of gradient dipole disadvantage has many
positive moments including large dynamic aperture and low gradients in
quadrupole and sextupole lenses

In frame of this work the ideas for high gradient hybrid quadrupole and sextupole
lenses were proposed, first calculations promise a good field quality

The scheme for SR power absorption and evacuation was proposed for FODO
damping section, quantitative estimations for SR absorbers were performed for
few versions of wiggler designs (BINP, CERN, ANKA)

D A aheAarlha ~Ahn ochAnilld ha i A f firnmnti
r fOpPO0SEa aibSOIroers stineime snouia oe Carcluuy an |a|_chu 10N estimaton

contribution of straight section in total DR impedance budget and for e-cloud
production issue (in collaboration with Maxim Korostylev and Warner Bruns)
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Thank you for attention
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