STCF

STCFHE A%
A 1E BB FIRDTE Bt B

]

5K 3k
2% P SR &

2022512 A 04 H

222222222



MmEHZ STOF

—. STCFE£&RHE A iit

. STCFIEH TR R

CONTE

Z

TS

2022/12/2 2



B AR KR B & A STCF

> STCF##EA 5 Ik 454k 3

* BEE5>05~1x10**cm?st @ 4
GeV
- B EHHTRRE E,, = 2-7GeV
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BAAITCE
B YRR FeBA R JeBA R HeBA R FeBA R PR
5nC/50Hz - 1.5nC/50Hz 5nC/50Hz 10nC/100Hz
RAE 20 mm-mrad - 3 mm-mrad 20 mm-mrad 56
mm-mrad

EANZR R 3.5GeV 4GeV 3GeV 7GeV 10 GeV
1.5nC/50Hz 5nC/50Hz 1.5nC/50Hz 5nC/50Hz 10nC/100Hz
20 mm-mrad - 3 mm-mrad 20 mm-mrad 56

mm-mrad

276 nm 4 nm 8 nm 4 nm 3.57 nm
CJUr) (booster)
0.5X10%¥cm?2s! 1X103%¥cm2s? 1X10*¥3cm2s! 8X10%cm st 1X10%cm2s?
_ (~4.2X10%**cm2s1)
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BZ ) Super Charm—Tau Factory[ 17 e

Bunch
Comprassor

Positron
Source

FEL Line
------- >
e e
FEL gun Linac L1 e\—/ Linac L2 Linac L3 — >
Bypass \
e’y
B AFIH Tau/Charm Factory[2] To MRs

[1] Super Charm - Tau Factory, conceptual design report part two, Novosibirsk, 2018

202211212 [2] Tau/Charm Factory Accelerator Report, INFN, July 2013 ’
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DC-gun 10 nC for e+
PF

E ; [ 2.5 GeV

RF-gun 4 nC for e- 1.1 GeV e+ 0.3 nC
E fiber & thin disk laser damping ring
1.5 GeV IrCe cathode,
Primary e- for e+ QTWSC cavity  Bunch ™ fEnergy Energy L!(:;%e;
3.2GeV, 10nC x 2 Compression /\ Compression mpression 4 nC :2
Bunch |EEE=sssEs E==sssss | {==sEEss
Compression New e+ PF-AR HER
Capture 6.5 GeV 7.0 GeV
with FC 0.3nC 4nCx2

H A& )Super KEKB [1]

\I\ E BTL \ JL 0
Electron By-pass Transport Line \

ST Mﬂ 44444, 449444444444 HMHHHHHH“ IR
= T“ Wb |‘1 ﬁ il @ T LT —
4G vl FC e 21 MV/m T N o d::: o
I o | 21 MV/m dooron SoTencid 4 GeV

G‘f" _:lkly_:l.:b 21 (3) klys. 84 accel. tube 3 klys. 6 accel. tube 19(3) klys. 76 accel. tube 29 (4) klys. 116 accel. tube
" ESBS FAS PSPAS SAS TAS

B B REFTHI CEPC [2]

[1] Injector Linac of Super KEKB, conceptual design report, 2013 .

202211212 [2] CEPC conceptual design report, August 2018
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Thermionic ¢ gun beamline

Streak camera
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Accelerating tube Q magnets RF gun

SuperKEKB FABAR+IEEAR N BB IR R4

super
KEKB

AE & 3.5GeV 7 GeV

iy
il

1nC 5nC

KHTEE 300 20

(mm-mrad)

1. A T % B super KEKB R S ERITE R, FFUEHHF & 6H
B FIR[1],

2. 7£2016F SuperKEKBERH, K Fr=AIEH
FHIHRAR B TR HEE T EHAREBEFHR2]. =&
EEREFREFIRMNERBE 10 ncRMHAKEE 2 X4
nCHIYERAR .

[1] D. Satoh et al. Research and development of iridium cerium photocathode for SuperKEKB injector linac/ Energy Procedia 131 (2013) 326-333
2022/12/72] M. Satoh, M. Akemoto, Y. Arakida,. Commissioning Status of SuperKEKB Injector Linac[J]. Proceedings of IPAC2016, Busan, Korea, THPQY027

2016.
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e BB AR ki
B 1.5nC/5nC BFREE ZEFH
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A C— =

1.5 GeV 5nC ERTHERR

1.5nC
5nC
1.0-35 GeV
20 mm +ad
0.1%
50Hz
>23MeV/m
~65m
~1%

1.0 GeV
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3-dB Hybrid

/ VAT (b)
J& ;5. BHIF SLEDT %34 2%

1

2856 MHz

0-50 Hz

50 MW

. Pulsewidth | 3.5 us

1

5

250 MW

2

23MeV/m

134MeV
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Parameter Value

1.0 GeV
~58 m
Repetition frequency 50 Hz
Bending radius 2.7m
Dipole magnets, B, 17T
factor, a.
Horizontal chromaticity -11.6
Vertical chromaticity -9.3
Bunch length 4.5 mm
Horizontal emittance 24 nm
Transverse damping time 8.9 ms
1%
| fy 650 MHz
0.56 MV
10. Damping' ring /of ST CF' — '03/Q7/21 '13.1:2.32 12
9.1 H |
8. 4 |‘
I |
6. |
1
i
4. - \
3 ] U H I
2. 4

=~ i
S .
AL
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FOANBYERFER: EASRETFREEFEMTL0-3.5GeVILE W
GNP

BT EHRIEBR

B F3jE1.5 nC/5 nC

BF/IERFHRR
3.5GeV

EEBFIR

BFELR BFEZR
1.5 GeV 5.0nC

| 1.0-3.5GeVH] i, TiEHTFIEHET.

1.5 ISR XA 1.0 GeVIFER
2 A TEHFRFE—REFITNELRINES, AR,

l A 3t B KR 1

AT IEHEFRBETFRERRMEMBIRNE, REELS GeV,
St FIE BTV UE, STCREANSS feE KR!
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STCF

Parameters SLC LEP (LIL) Super FCC-ee CEPC
KEKB
Incident e™ beam energy (GeV) 33 0.2 33 4.46 4
e~/bunch [10'] 3-5 0.5-30 (20 ns pulse) 6.25 4.2 6.25
Bunch/pulse 1 1 2 2 1
Rep. rate (Hz) 120 100 50 200 100
Incident beam power (kW) ~20 I (max) 33 15 4
Beam size @ target (mm) 0.6-0.8 <2 >0.7 0.5 0.5
Target thickness [X)] 6 2 4 4.5 ~4.5
Target size (mm) 70 5 14 - 10
Target Moving Fixed Fixed - Fixed
Deposited power (kW) 4.4 - 0.6 2.7 0.78
Capture system AMD A/4 transformer AMD AMD AMD
Magnetic field (T) 6.8—0.5 1-03 45-04 7.5—0.5 6—0.5
Aperture of 1st cavity (mm) 18 25/18 30 20 25
Gradient of 1st cavity (MV/m) 30-40 ~10 10 30 22
length of 1st cavity (m) | 3 2 3 2
_ Linac frequency (MHz)______ 285598 299855 285598 285598 2860 ___
e*yield @ CS exit (e*/e) ~1.6 ~0.003 (Linac exit) ~0.5 ~0.7 ~0.55 (with |
e HelbRE, TTAURE .. o

2022/12/2

Cai Meng, Xiaoping Li, Guoxi Pei, etl. CEPC positron source design[J]. Radiation Detection

Technology and Methods, 3(3):32.1-32.7.
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Study date 2020171 2020/7/2 2020/10M12 2021/2/12 2021/7/6 2021/10/8
Energy (e-)* 346 GeV 301 GeV 301 GeV 2 87 GeV 2 89 GeV 292 GeV 2.94 GeV
Bunch charge (e-) 10nC 82nC 83nC 81nC gnC 90nC 10.3 nC
e+fe-@SP_16 5 058 0.23 0.38 0.51 0.55 0.59 0.61
e+ @SP_16_5 58nC 19nC 32nC 41nC 44nC 53nC 6.1 nC
e+ @ SP_28 4 - 1.6 nC 24nC 25nC 32nC 35nC 3.7nC
e+ @SP_DC_4 - 13nC 19nC 21nC 25nC 30nC 3.2nC
e+ @ SP_58 4 4nC 13nC 19nC 21nC 25nC 30nC 3.2nC
e+ @ QMF8P_K™ 4nC 277nC 295nC 3.05 nC
12

Super KEKB/\Q—':‘ ﬁé—ﬁg& *LIOP:AC_13_4:GAINSUM:KBP

10 l;,% T&Eﬂ‘ﬂ‘ﬁﬂ %?ﬂiﬁbi*ﬂ EE. ~BTpBPM:QMF8P_K_1:NC_1Hz x CGpBPM:QMF8P_K:FQ (0.475575)
8 B, BFEXNEENRE RS
o
2 TR ! |
& 6 15 T : just before the target
o 16_5 : first BPM for positron
! A 28 4 : just before the DR

DC 4 : just after the DR
58 4: Linac end

: 2.94 GeV FIF=%itb1.5 GeViE1.7%
15_T 16_5 pjz;.in DC_4 58_4 1.5 GeV ﬁﬂ{ﬁfﬁﬁmﬁ(}?’%ﬁ)\?

A design =—2020ab-run =—2020ab-study —2020c =—2021a =—2021b --2021c

Provided by Yoshinori Enomoto
2022/12/2 15
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£ I Total energy deposition on tungsten 1
— 11 _ m—
E20000 r plate of 1000 1.5 GeV incident electron. 1 = 1.5 GeV
e} C 10 —o—2.0GeV
-18000(— 1
s o] [225Gev
C o i —v— 3.0 GeV
16000F £ 8 3.5 GeV v T
= 14000 T 4.0 GeV vl aaaaa, 7
= = - ~ TA
Sh2000F histo T ] S CP S o “
r Entries  5.412985¢+07 :“ 5] = e ®-o -
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Lattice thermal vibration
m===) Electron v ¥
e <,‘.{:. Trident : '::i;m" PO)ifron (w(;)
e e | —ve | O OO0
o \:-"‘ ® Bremsstrahlung echon !
-\.<:<.{:.::-”< * e*e production gon ;:O ‘-O-A.’Jr Q ‘-O/-”O'
Bethe-ﬂeitler.q:.\-‘b%?< » Extinction m Q ‘-O-.
. N —_ pA et pA
\ N, =N oL
Bethe-Heitler (BH) T2 p >
1 n (k B T) x T y
N N e ) X
MERMTE (KBEEHKED — 8 Terckgel \ k) | e -1

Ft B FHF K T ZETMatlabfE P HITEEHHEEF

[1]A.L. Zhang and M. Cheikh Mhamed, Nuclear Instruments and Methods in Physics Research Section B, 2020, 463: 107-110
[2] A.L. Zhang, L.C. X. J. Sun, H.P. Peng, et al. Nuclear Inst. and Methods in Physics Research, A 1039 (2022) 167107 17
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Probe-1 @

e

W

Probe-3 @ O Probe4

Prol;er 1-4

Probe 5 @ Temperature probe

¢ FERPREGSFENERTFRMARE

¢ AN BRI BEHTNE

¢ B RGEATLXL. 02MeVIA LR K FH AT E
& AT BN P B A AL
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USTC-NRFC 3.0kV 9.6mm x20.0k SE(UL) 2.00pm USTC-NRFC 3.0kV 9 2mm )0k SE(UL)

5o B Jpk 2 ?ﬁﬂﬁ)ﬁ LNy Al
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computer

Communication
module

Measurement
circuit

BRERRE R LR E

Test chamber

Heat insulation

Heat insulation

—f—

STCF

Tested single
crystal tungsten

BT HARSRRRUERESEE

“BESFRIPIREFIAR” (Transient Plane Source Method, TPS) ZE®F 744 KL
R RN ERS R, AT R RBEAEREHE . R RBE R — P
HRRL, FRERRIERNEEARES . @i T A SRR PUaE RE R R
» M R BB & ) S PR RE .

TPS probe

2022/12/2

A.L. Zhang, L.C. X. J. Sun, H.P. Peng, et al. Nuclear Inst. and Methods in Physics Research, A 1039 (2022) 167107
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355.27 Max
317.97
280.67
24336
206.06
168.76
13146
94.154
56.852
19.55 Min

202211212 HRRMENRAE TR, WK H 5! 24
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AMD #3435 0 B STCF
EBBEETFAE. BREDMIER_E T X AMDZE Bt AT LA
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2. SERLT BRI ¥t .

3. 5¥ELAL. HAsuper KEKBEF TR ANATE, LT S IEHEFIR
%@Jggﬁ%*ﬂﬁm SERL T BBl RE ¥ v DA K IE BT R A R DL A )

5E§I€rl‘*zﬂ
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z. SERHT R IE B TR AT AT IR IE, SERKAAESEBRILEINEE R
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EERTHH, TSEERTERITR.
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