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— 1. Background

SLAC is going to build a low emittance LCLS-II-HE Injector (LEIl) to extend
photon energy range of XFEL, enabling broader photon physics program.

Consider X-ray source performance...
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https://Icls.slac.stanford.edu/Icls-ii-he

4 Member of the Helmholtz Association
Rong Xiang | HZDR




1. Background

New tunnel for LEI Dogleg from LEI to main linac tunnel
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100-MeV injection into ~ Original SLAC
LCLS-II-HE LCLS-II-HE linac tunnel

MSU SRF gun

LCLS-Il APEX-type gun

New beamline for LEl will be parallel to the present LCLS-Il injector

J. Lewellen, T. Xu et al., P3 workshop2021 SLAC, 10-12.10.2021
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2. Introduction and Status

LCLS-II-HE SRF gun project for 3.5 years (2021.10 — 2025.02).
Goal: to build a prototype “beyond state-of-art SRF gun*.
HZDR responsible for the cathode & load-lock system.
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2. Introduction and Status

design parameters cavity frequency 185.7 MHz
cathode field 30 MV/m
photo-cathode Alkali Antimonide
bunch charge 100 pC
Emittance @ 100 MeV <0.1 um @ 100pC
 Laser wavelength 515 nm
_ Laser flattop pulse length 10-30 ps

185.7 MHz QWR

dFPC P et HZDR Style Cathode System
s I P |~
I I 1 -
= . Bottom up with Room
4 temperature strong back
(only serves asMplar)
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-
2. Introduction and Status E-field at E, = 30 MV/m, Epeqy = 33.7 MV/m
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e Stress calculation, manufacturability
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2. Introduction and Status

Preliminary design finished in April 2022
e Cavity processing plan
 Cryomodule, SC solenoid, coupler

e Clean room assembly plan

* RF, Cryogenic, vacuum, interface ...
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3. HZDR contribution

Cooperating with MSU for a new cathode stalk

 Two working modes: 77 K and room temperature

* DC bias -5kV to suppress Multipacting

e (Cathode position adjustment

* Simulate resonant mode, MP, RF loss, thermal performance...
e Test platform building at MSU

LN, or He gas : Cathodestalk ~  SC cavity

A
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9cond = —3-53
[ 8 To 300K —0.89 W =
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Tracy Xu, Aprl 2022 SRF Gun Preliminary Design Review - 13, Slide 6 .
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.
3. HZDR contribution

Cathode and load-lock system

e Particle free operation

e Ultra high vacuum 1x101° mbar
100 um accuary in 1.3 m distance
* Repeatable, reliable

e Test platform at HZDR

Insertidn test at HZDR

Cathode stalk in cavity insertion system

S. Gatzmaga, P. Murcek
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4. Schedule and Milestone

Overall project schedule 2021.10 — 2025.02
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Design & Development cject start Dot 08, 2021
PDR W | B
FDR (not including cathode system) IDR Cathgde FOR
Cavity validate :L-;tlvit-,r deliv lacketed cavity \.-Iiated
Cryomodule Validate IModuIe without Cathode cold test

Cathode and Load Lock
Cathode stalk and cooling system design

Cathode and load lock system development
Cathode and load lock function validate
load lock system purchase

assembly, quality control

Cryomodule test with 2nd cavity + cathode

Cryomodule PN
Cryomodule design Address review feedbfck and finish tooling

RF/DC test and Cathode insertion test bench finished

Nb material

Cavities

Cavity processing/testing Processing development and cold testin
SRF component development FAC, tuner, and solenoid development

SRF components

Cryomodule major items

Cold mass assembly with 1st cavity
Cryomodule assembly

Bunker test items

Bunker preparation

Cryomodule test with 1st cavity

Disassemble and replace cavity in CR We a re h e re

Disassembly and shipping [N \/ 4 Ml eroiect end

' Cathode report  “cathodeless”  cavity test w/
cavity test cathode stalk
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Possible SRF gun structures
R.Xiang, IPAC21

/ SRF Cavity \ / Cathode solution \

/AN m SC cathode (Nb, Pb...)
' Elliptical |
|
I

%ﬂ e- NC cathode in RF choke
]

% % NC cathode with a DC gap
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SRF guns in operation

He port

He vessel

catl

HZDR SRF gun-Il  scsolenoid

-

dimensions: L=1.3m
H=09m
9=0.7m

main coupler

Vacuum Gauge Solenoid Front rounding Cathode Stalk
location location

BNL SRF gun

[ Cathode Temp 300 K ‘ Back rounding
_
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Other SRF guns in developing

DESY SRF gun HZB SRF gun

indium gasket (T, = 3.4 K, B, =28 mT)

B Choke Cell g
R Half Cell

Full Cell
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