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SuperKEKBD [5EFiE 1
I

. Ring
BR Belle Il AIE2E
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

Rep. rate 10° 10°

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

duty 0.07 1
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Positron target and capture section

from DAMPING  to DAMPING
R Sector B Sector RING RING PE-BT/ARBT
to PF-Ring
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BC (bridge coil)

target

LAS (large aperture S-band)

FC(flux concentrator) head

solenoid
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W target

®2 mm hole for electron

Temp sensor

Cooling water pipe




SuperKEKBD[5E

Target material : W

Target size : ®4 x 14
Inserted in the pule Cu block
Connected by HIP process

looking from downstream side
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Evaluate field at 3 x-point.
X = 0 electron path

X = 2 center of FC

X = 3.5 positron path
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Flux Concentrator® & Z||

Flux Concentrator [

e target pulsed magnet
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New material for FC head
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Electrical Conductivity, %IACS

FiEM S E
http://www.yamatogokin.co.jp/?page_id=34

Ideal alloys (future)

80 Cu
Conventional high ‘ Cu-Zr

conductivity alloy
systems, Cu—Mg-P, .: Cu-Cr
60~ Cu-Fe-P-Zn

100

Cu-Ni-Si
=T ARLT-

NC alloys

40 - Improved phosphor

Bronze alloy systems, - _ O NC25

Cu—Ni-Sn—P, Cu-Fe-P-Sn

alloy|systems

| | | |
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
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stress (MPa)
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stress (MPa)
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stress (MPa)
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stress (MPa)
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. 600 T T o T
NCEO
500 - s
NC50 after aging
600 o (precipitation hardening) |
?—E‘E Y
g 0 C1020 |
500 ’ 200
NC50 after brazing
100 ]
’m‘ 400 J | |
D_ %.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6
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

m before brazing after brazing ®brazing + aging



EMHOERMAEE

| Material | Cu (C1020) Cu-Cr (SH-1) Cu-Zr (SH-2) Cu-Si-Ni (NC50)

Thermal cvcle After After After After After aain
y brazing blazing blazing blazing ging
- 102.2 102.1 90.8 76.0 81.1 68.5 50.3 251 48.8

m 87.4 30.4 71.6 60.0 45.9 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'°“?Aat'°“ 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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950 °C
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quench
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Conduction current distribution in FC

JX : conduction current
density in x direction
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p: electrical resistivity
w: angular frequency
u: permeability




Bz (T) FC center

Pulse width dependence
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Z (ohm)

R (ohm)

KENEBIZAVE—RVRT T4 Y
(keysight, E4990B)% #&#t L T:Al%E

ERIASIIRIZEHIT HAH. requency (K] 1
A/ NATEIFELLLERRIALTDT.R
[X2fF 21Tz 570y KHz mQ mQ

1 3.24 3.78

10 12.8 15.1

100 65.0 86.3

1000 268 392

1.17
1.18
1.33
1.46

10
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FHEN5 %7 D simulation
BIEIZEREOAZELY

35 7fps Location[081,172] HAZHFE - BEITT -

55 6fps Location[110,008] - ZHE - @Eﬂ? 7
E—21E : 53.7°C E—21{E : 44.8°C
*BRT—IVIFEGLHIEITER

___________|oFC NC50

T TR

AHEKAYRRE 32.20°C 31.85°C
AMHEAKE RRE 39.04°C 39.87°C
mAKEEER 6.84°C 8.02°C
s b o s . .
— MHEAKRE 1.42 L/min 1.41 L/min
RIMRH A e
Vision sensing, VIM-384G2EL ERRE 680 W 790w

29



#TFCD .
Remove old positon source | f "
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fZEF B = history

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 9.0 nC
et/le- @ 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
12 HFCAUAL—)L
15_T : targetE &ff *LIIOP:AC_13_4:GAINSUM:KBP
10 N 16 5 e+E24]MOBPM “*BTpBPM:QMF8P_K_1:NC_1Hz x CGpBPM:QMF8P_K:FQ (0.475575)
28 4:DR HEH#

DC 4:DRE#

5 8 58 4 : Linac end
: o MEIDE — L RETA—EET
S 4 A %?@3@]& :0.59

) INFFr—@linac end: 3.0 nC

ZTIERK
0
15 T 165 28 4 DC_4 58 4
position

Adesign ~2020ab-run —-2020ab-study —-2020c ~-2021a ~-2021b 31
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