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SuperKEKB 1
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Rs  Belle Il BES e
e S— | E 35GeV 4.0 GeV
: I 1.6A 3.6A
Life time 150 min 6 min
Loss rate 0.18 mA/s 10 mA/s
Linac
Bunch charge 1nC 4 nC
Repetition 25 Hz 25 Hz
No. of bunch 2 bunch 2 bunch
Inj. Current 50 nA 200 nA
Linac to Ring
Inj. Efficiency 0.5 0.5
pﬂ%%f_}" 5’:’/ o 9 U = 4 9‘\ Rep. rate 10° 10°

Max. increase 2.5 mA/s 10 mA/s
current rate

duty 0.07 1



SuperKEKB 2

Positron target and capture section

from DAMPING o DAMPING

= to PF-AR-Ring
1o KEXB




SuperKEKB 3

BC (bridge coil)

target

LAS (large aperture S-band)

FC(flux concentrator) head

‘ solenoid



SuperKEKB

Flux Concentrator

e- target

Field strangth Bz [T)

Flux Concentrator
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Flux Concentrator
pulsed magnet
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New material for FC head
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FC head



Electrical Conductivity, %IACS
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http://www.yamatogokin.co.jp/?page_id=34

Ideal alloys (future)

Conventional high ‘

conductivity alloy
systems, Cu—Mg—F’ R
Cu-Fe-P-Zn ;

NC alloys

o NC25

Improved phosphor :
Bronze alloy systems, ™
Cu—-Ni-Sn—P, Cu-Fe-P-Sn

Splnodal decampaszt:an alloy systems

| | | Cu-Ti, Cul Ni-Sn~ =%

200 400 600 800 1,000
Yield Strength, MPa

Positions of various copper alloy systems in conductivity—strength map
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SH-1 Cu-Cr
SH-2 Cu-Zr
C1020 Cu
NC50 Cu-Ni-Si

NC50 C1020

(?)
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stress (MPa)
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stress (MPa)
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stress (MPa)
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NC50 after aging
(precipitation hardening)

600 400
: | /S
§ o C1020
500 = s00
NCS50 after brazing |
100
C1020 after brazing
’m\ 400 _ - .
0 % o0z 04 o8 08 10 12 14 16
2 strain (%)
~" 300
200
100
0
C1020 SH-1 SH-2 NC50
m before brazing 322.3 293.6 348.2 551.8
after brazing 12.9 57.9 40.8 109.7
m brazing + aging 513.1
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Cu (C1020) Cu-Cr (SH-1)

Cu-Zr (SH-2) Cu-Si-Ni (NC50)
Thermal cycle Alter Alter

After After After agin
brazing blazing blazing blazing ging
102.2 102.1 90.8 76.0 81.1 68.5 50.3 25.1 48.8
Hardness 87.4 30.4 71.6 60.0 459 55.8 95.3 61.2 954
Tensile
strength 327.4 2321 402.6 237.2 443.1 238.3 648.7 323.7 658.8
Mpa
E'O“(?/oa“c’” 21.6 54 .4 36.8 56.8 32.6 51.4 14.8 46.6 10.6
322.3 12.9 293.6 57.9 348.2 40.8 551.8 109.7 513.1
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KEK

150 °C/h 950 °C

750 °C
300 °C/h -
600 °C
quench
with N2

1
>
120 min 80 min 15 min

i----
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ETHER NDE

|
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(0] )
S1emMaACHECK

e

(Ether NDE, Sigma check)
25%IACS, 50%IACS
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(C1020) 2
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w: angular frequency

p: electrical resistivity
u: permeability
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Bz (T) FC center

Pulse width dependence

with target, OFC

Simulation




(keysight, E4990B)

R

R

Z (ohm)

R (ohm)

L (H)

R_C1020 R_NC50 | R_NC50/R_C1020
kHz mQ mQ

1

10
100
1000

3.24
12.8
65.0
268

frequency (Hz)

3.78
15.1
86.3
392

1.17
1.18
1.33
1.46
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Vision sensing, VIM-384G2EL

35 7fps Lecation[o®1172] H4{TH0E - BIET -

: 53.7

| 556foe Locatian(l10,002]

A THCE - MR -

144 8

*

| c10 NC50

32.20
39.04

6.84

1.42 L/min
680 W

31.85
39.87

8.02

1.41 L/min
790 W
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Remove old positron source
“ 2020 ,.__ - J - ] |

O FC
O BPM
® steering




| |design | 2020ab (operation) | 2020ab 2020c 2021a 2021b

Study date 2020/7/1 2020/7/2 2020/10/12 2021/2/12 2021/7/6
Energy (e-)* 3.46 GeV 3.01 GeV 3.01 GeV 2.87 GeV 2.89 GeV 2.92 GeV
Bunch charge (e-) 10 nC 8.2nC 8.3nC 8.1 nC 8nC 9.0nC
et/e- @ SP_16_5 0.58 0.23 0.38 0.51 0.55 0.59
et @ SP_58 4 4 nC 1.3nC 1.9nC 21nC 25nC 3.0nC
15_T : target *LIIOP:AC_13_4:GAINSUM:KBP
10 4 16 5: e+ BPM “*BTpBPM:QMF8P_K_1:NC_1Hz =< CGpBPM:QMF8P_K:FQ (0.475575)
. 28 4:DR
3 DC 4:DR
G 58_4 : Linac end
=
g:,, 6
£
“ A 0.59
2 = linac end 3.0 nC
0
15 T 16 5 28 4 DC 4 58 4
position
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A design —2020ab-run —2020ab-study —2020c —2021a —2021b



(NC50) FC
(12 kA)
0.59
0 C1020 2

NC50
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XYZ stage with motor drive
Rotary stage with motor drive
XYZ positions are monitored by
linear gauge by 10um precision

Pick up coil is mounted on FRP rod.
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lation (Bz)
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FC

H. Bajas (CERN)LCWS2021

Design optimization for the CLIC e+ source

* From linear to non-linear profile for the FC aperture:

Linear Concave downward (1) . Concave downward + linear (3) Concave upward

T,

[=]

(cir ”_}.:]
|||\J_'\_T,?_{ _’.I J
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H. Bajas (CERN)LCWS2021

Design optimization for the CLIC e+ source
SLAC design
@ 25kHz & 13 kA

« Adapting the non-linear shape (green vs. )
Utotal [%)
3,:";; ; Vs,
linear modified design
with large aperture

preserves the vield (53% higher).

200

Vs,

MNon-linear design (1)
Concave downward

Vs,

Non-linear design (3)
Concave downward + linear

Vs.

U Interturn max [%)

The voltages get significantly lower.

Positron yield [%]

» The detrimental forces
directed along the coil axis Z lowers too.

Fturm 1 [%]

Fz turn 1 [%]

Frturm 1 [%]
=e=Inv. Exp. Profile 1 Ri = 6.5 mm

=g=Linear Profile 1 Ri = 6.5 mm

=s=Heference prafile
&-Inv, Exp, Prafile 2 Ri = 6.5 mm

==|nv. Exp. Profile 3 Ri= 6.5 mm

e

. [T

"
o
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FC

H. Bajas (CERN)LCWS2021

Update on manufactu ring and testing

Manufacturing techniques consideration

“Classic” Mac:hining with “Innovative” Machining with o o
Electric Discharge Machining (EDM) 3D printed (available at CERN with Titanium)

Pl S o R S i L T
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SuperKEKB 5

Target material : W Evaluate field at 3 x-point.
Target size : P4 x 14 X = 0 electron path
Inserted in the pule Cu block X =2 center of FC
Connected by HIP process X = 3.5 positron path

looking from downstream side m

Hin

WY}
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SuperKEKB

W target

®2 mm hole for electron

Temp sensor
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