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Abstract

Present status of a high-brightness, high-repetition electron gun and injector developments toward SACLA upgrade is
described here. The basic concept of the new system inherits the present SACLA’s thermionic injector. New cathode
emitter and accelerating electrode materials have been tested to realize the extraction of higher-brightness electron beams
than ever achieved before. A new high-voltage power supply based on the conventional klystron technology is proposed
to increase the pulse repetition rate from 60 Hz to 600 Hz. A new injector system which can minimize emittance growth
in the process of longitudinal bunching is also proposed with a good result of beam simulations. This project has been
conducted since 2024, and we are aiming to start construction of a test accelerator in 2028.
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Figure 1: Test electrodes made of pure titanium. Red
colored parts are made of pure titanium.
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Figure 2: High-voltage conditioning of the pure titanium
electrodes.

Figure 3: Damaged titanium electrodes after 150-
breakdowns observed using an optical microscope. Left:
wehnelt, right: anode.
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Figure 4: Proposed high-voltage circuit for a short-pulsed
electron gun.
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Figure 5: Simulated waveform of the gun voltage.

7. AfismEEIEDERE

R R — R TR D JE I E D RF 22 Z
TEBEMNC A T BATEME LR DN 35 5 238,
EAERIIIR AT KB DT SACLA ORHED—>Th
HD[32], B EHRENGERTBEEREDVNRHDT0D ., &
FERTHRAELTEHEY — ARSI E I E
IR EHICEVIA T 720 121E, AR ER R0 RELL Y
FlipoTLB,

MR 455 D — N ThD Vitaliy Goryashko K& H
DI —=DH A FITADRF B HED B, 2 DOHEEER
ZEBHABMNEIST, ) RV RIZBITAEE—
LOFEEN & B T 228 T PSS LD ER
UL FEZ B L R EARUGEN A U H 2 L33 0> T2[33],
BB D TIET /—ROREL VAR TE— A
DIRMDRF L, BEMEFHETIEENSEESNS,
B — AH AT 7N ED ATREZR RO W B DGR L A% T
—RIZIT DS DIEMNEEL/2DN, WG DRI D3 —
RIZIRBETHEE — 2N EHEL C=Iv X U ANRE( T3
DT, IRBHESHT 1 Gauss UL FOL~LZIz 72T H
X570, ZNOEWNL T 572012, KARBA &R
fAEFBBEDEIANAT VYRR L AN RS
[34], BRI TLTRY, mEREFHEMAGDOE
TEDNREMTR T DT ETHD, 2) SACLA TlI v
F¥—DHB TR LF—% | MeV ETIETHT—R
S —Zeii L CODA, 2k 3 ZE AL T L
F—%3MeV T LT, ZOXMBICHRELI-ESL VA
DFREZIES DL W DIy AD AR T
HZED ASTRA DI al —F—% W RN T4
STy TIVH L AHE RN R INE DLHIR AT =KX L TE
TNDDPT DWW TITBARER IR EZHELI TR
WS, 7 AR —RBID AGHEREHF DTN Ty 2 A
DIFOLNEITHLHZEN LI ZEIIRERE R TH
STEEZ TS, FEATSCHER 35 2 RENTZV,

FLIRE LT ASZROMEE A Fig. 6 (2R, A EO
B — AR E AWML TN R = TR FHIE ELIAA
TV BROBEERFETHY, RRAICHED Q&
WEEZTWD,

8. F&&H
SACLA (233175 XFEL 7V AYE0D B FE A S0 = L
&2 BHELTZE IR, AREROT Y7 7L —REHEIC

- 147 -



Proceedings of the 22nd Annual Meeting of Particle Accelerator Society of Japan
August 6 - 8, 2025, Tokyo

PASJ2025 FRO705

- - - - e - - -

! @ Thermionic gun

Small cathode (CeBg/Celr,)
High-gradient electrode

IR laser heating
Short-pulse HV circuit

OBunching booster
* Conventional solid-state rf

Symmetrical rf coupler

(0238 MHz buncher
Same model of SACLA

@ Chopper
Wide band solid-state rf amplifier

@ Hybrid lens

Conventional solenoid + permanent magnet ring
With backing coil for gun

Spoke cavity / 3-cell conventional

Solenoid for emittance compensation

@ Longitudinal diagnostics :

Rf deflector 1
Beam dynamics 1
Optimization at linac exit !

amplifier

@O Travelling wave S-band structure with long solenoid

1
O X-band correction cavity I
* Conventional structure :
High rep. rate rf source |
Symmetrical rf coupler |

@ Wall-current monitor
Same model of SACLA

0 CT/Screen monitor
Same model of SACLA

Figure 6: Schematic of the proposed new SACLA injector for high-brightness and high-repetition rate upgrade.
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