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TTC Meeting

DIYIR—:
https://indico.desy.de/conferenceDisplay.py?ovw=True&confld=9637

The mission of the TESLA Technology Collaboration is to advance SRF
technology R&D and related accelerator studies across the broad diversity of
scientific applications, and to keep open and provide a bridge for
communication and sharing of ideas, developments, and testing across
associated projects. To this end the Collaboration supports and encourages
free and open exchange of scientific and technical knowledge, expertise,
engineering designs, and equipment.

The TTC organizes regular collaboration meetings where new developments
are reported, recent findings are discussed and technical issues are
concluded. The next meeting will be hosted by DESY 24-27 March 2014.
Program Committee:

Olivier Napoly, CEA Camille Ginsburg, FNAL Hans Weise, DESY Eiji Kako,
KEK Wolf-Dietrich Mdller, DESY
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Plenary Talks

* Introduction and update since last collaboration meeting, Olivier
Napoly
« CEBAF Upgrade Experience, Mike Dury

* First Beam Recirculation and Energy Recovery in Compact ERL at
KEK, Shogo Sakanaka

« ESS SRF, Christine Darve
 European XFEL Accelerator Module Aseembly, Stephane Berry
« FLASH operational experience, Siegfried Schreiber

Closing Plenary
« LCLS-Il overview - SRF related, Marc Ross
« TTC High Q0 working group - report, Charles Reece

ERATAFIL indico R—C SR
https://indico.desy.de/conferenceDisplay.py?ovw=True&confld=9637



_ LCLS-II Overview - SRF related, Marc Ross
A New LCLS-Il Project:

Accelerator Superconducting linac: 4 GeV
Undulators in New variable gap (north)

existing LCLS-I New variable gap (south), replaces existing
Tunnel fixed-gap und.

14 GeV LCLS linac still North side source-

4 GeV SC Linac used 0.2-1.2 keV (E 100kHZ}NEH FEH
In sectors 0-10 for x-rays up to 25 keV |
EEEEERiNEEEEE \TI 0000000000
Dm / c{IIIJIIHIIIIII \_w...?)-...
South side source: \
@ 1.0 - 25 keV (120 Hz, copper” linac)

1.0 - 5 keV (2100 kHz, SC Linac)

Commissioning 8
planned for late 2019 2




LCLS-/I - Linac and Compressor Layout for 4 GeV

LCLS-II Overview - SRF related, Marc Ross

LO L1 L2 L3
p="* p=-21 p=-21 =0
V=94 MV Vp=223Mv HL V, =1447 MV V, =2409 MV
I=12A I=12A ¢=-165 I =50 A I = 1.0 KA
L,=20mm L,=2.0 mmVY=55 MV L,= 0.56 mm L,=0.024 mm
cmos |- (cwis | e |- cuas |
LTU
LH BC1 BC2 _
GUN  £=o5Mev E = 250 MeV. E = 1600 MeV E o0 CeV
0.75 MeV R, = -14.5 mm Res = -55 mm Reg = -60 mm - 0.016%
o; = 0.05 % o =1.4% o, = 0.46 % Gg= 221970

2-km
100-pC machine layout: Oct. 8, 2013; v21 ASTRA run; Bunch length Lyis FWHM * LO cav. phases: ~(3.4°, -15.2°, 0, 0, 0, 15°,15°)

P. Emma, L. Wang,
C. Papadopoulos

lhcludes 2.2-km RW-wake

T o NE D06 (Frhme0.044, Si=0.017) (Ep=4.000 GeV, N, 0.061: 10!

LO 94 * 13.2 1 8 1 :. : :

L1 220 -21 143 2 16 1 : o - 5.

HL 55 165 14.5 3 12 1 y —

L2 1447 21 155 12 96 6 " - m o

L3 2409 0 154 20 160 10 i . A
LCLSl CD-1 DOE Review, Feb 4-6, 2014




Future Facility Expa nsion LCLS-Il Overview - SRF related, Marc Ross

SLAC has extensive infrastructure that will allow expansion
* New tunnels are possible north and south of existing LCLS
tunnel (complete design for LCLS-llp . ) @nd could be
optimized for long, high pulse energy, hard X-ray FEL's
» Original research halls: ESA and ESB suitable for shorter, soft

X-ray FEL's

—l[ RS P ek T L i
End Station A ”

End Station B f
oLS Ty é “LCLS2020 — - LoLS Future
D,_a uture
4 e J —

LCLS-I CD-1 DOE Review, Feb 4-6, 2014



Cavity Specifications (1)

LCLS-Il Overview - SRF related, Marc Ross

LI

RF frequency

Operating temperature
Average operating gradient
Average Q,

Cavity length (L)

R/Q (r/Q)

Geometry constant (G)

HOM damped Q value (monopole and dipole)
Number of cavities perCM

Cavity alignment requirements (RMS)

RF beam power per cavity (@300 pA load)
RF power needed per cavity

Cavity dynamic load

1300
2
~16
2.7x1010
1.038
1036 (998)
270
<[07
8
0.5
5
6.3

10

MHz

MV/m

mm

kW

kW



LCLS-IlI Overview - SRF related, Marc Ross

LCLS-ll Preproduction Cryomodule

-4K intercepts-
-Global magnetic shield not shown _BPM

-JT Valve
-Gate Valve 10
TTC Closing Plenary 140327 M. Ross 30

-Splittable Quad



Project Collaboration

LCLS-Il Overview - SRF related, Marc Ross

2t Fermilab
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TTC Closing Plenary 140327 M. Ross

90% of cryomodules: 1.3 GHz

Cryomodules: 3.9 GHz

Cryomodule engineering/design

Helium distribution

Processing for high Q (FNAL-invented gas doping)

20% of cryomodules: 1.3 GHz
Cryoplant selection/design
Processing for high Q (gas doping)

Undulators
e-gun & associated injector systems

Undulator Vacuum Chamber
Also supports FNAL w/ SCRF cleaning facility
Undulator R&D: vertical polarization

R&D planning, prototype support
processing for high-Q (high Q gas doping)
- gun option

45



Working Groups

WG1: Elliptical cavity production

WG2: Cavity material

WG3: Cavity treatment

WG4: RF power coupler

WG5: Accelerator modules

WGG6: Low beta

WG7: Magnets & feedthroughs & BPMs
WGS8: Module testing

12



WG5: Accelerator Modules

B (X CWHTHEED 2—)LIZEET BE%mE L

Modification for CW operation for LCLS-Il, Tom Peterson and Yuriy Orlov (FNAL)
— LCLS-Il @Ff=8. ILCEYZAAED 21— LECWHICEE T 5-HDER

— BAEANIDLDOIO—L—FEETBR, LoDYELEBREEZITOTWALIITRAT-
French light source Lunex, Massamba Diop

— Couprie SALDHRE, BLERFEILEERE)=7v% 400 MeV. S-band =TV IR—ZXD IR, 5H2E% RS
TRBIZEA—ZRDY=T Y729 %, FEBE R ORHF
Commissioning international ERL cryomodule, Alan Wjeelhouse

— LC1:10.8 MV/m, LC2: 12.5 MV/m static load: 6.2 W/cryomodule
— Microphonic issue: 326 Hz p-p — [REZZRAT L. X2 3. —BHEELS:

HZB experience with CW operation at the HoBiCaT, Axel neumann

Cornell CW cryomodule, Georg Hoffstaetter
—  AHER 4 MeV, 75 mA CW ZE L
— EZHE: 10K H—TILHALIILDE T, Q;=1x10" at 1.6 K (16 MV/m) ZERK

13



Tom Peterson (FNAL), Modification for CW operation for LCLS-II

LCLS-Il cryomodule

He Internal Pressure:
4 bar-cold
2 bar-warm

Tuner motor
access ports

—__ Tuner motor
access port

2% Fermilab




Tom Peterson (FNAL), Modification for CW operation for LCLS-II

LCLS-IlI- Cold Mass Downstream End.

v,il...!_i:.__:,
| &gﬂ — -

””{E)ownstream Gate Valve 'H" ggllgltable quad Downstream He level

2% Fermilab



Alan Wheelhouse, Commissioning International ERL cryomodule

New CM Integration on ALICE

Accelerator and Lasers ff.2*.1
in Combined Experiment®

 Dimensioned to fit on the ALICE
ERL facility at Daresbury:

— Same cryomodule footprint
— Same cryo/RF interconnects
— ‘Plug Compatible’ with
existing cryomodule
%

Science & Technology
@ Facilities Council
25" March 2014 TTC Meeting, DESY A Wheelhouse




Alan Wheelhouse, Commissioning International ERL cryomodule

Cavity Conditioning™ =

Blue — Gradient set

Q. set to original Linac settings:
— LC1-6.4x10°% (BW ~ 100 Hz)
— LC2-8.3x10° (BW ~ 80 Hz)
Initial conditioning done with Self Excited Loop:

Gradients Reached:
— LC1-10.8MV/m LC1
— LC2-12.5MV/m Gradient ~0.8MV/m

Target Specification 16 MV/m Phase set 40°

Microphonic issues discovered with analogue LLRF EEns
— Phase set limit of 60° reached at low gradients

— 71Hz oscillation seen on the phase set under CW
conditions

LC1 (CW)
Gradient ~0.8MV/m
71Hz oscillation

LC2
Gradient 7MV/m
Phase set 60°

1ati | & Science & Technology
No FE radiation observed! 2 e

TTC Meeting, DESY A Wheelhouse




Alan Wheelhouse, Commissioning International ERL cryomodule

Initial Measurements (DLLRF4)

« Comparison of forward power phase

to probe phase AN A A
« Peak to peak phase variation ~60HZ o}
= Deviation from flat = 30° R

DICC Cauty Il open loop phase

_tan(0) * f;

2 * Qg
= Max detuning of 163Hz W“ ------- -------
= Pk-Pk detuning 326Hz GO RS O O VOO VOO DO OO
« Operational Q. needs tobe 6 x 106 = & 7 7 G T T T

giving a 3dB bandwidth of 216Hz
« Cannot run the cavities under these
conditions
- Insufficient RF power overhead

Science & Technology
@ Facilities Council
25" March 2014 TTC Meeting, DESY A Wheelhouse
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World Record CW beam current & brightness from a photoinjector

4 MeV, 75 mA CW beam
accelerated by SRF cavities

Q,=1-10"" at 1.6K, 16
MV/m in a cryomodule %

Now a main ERL cryomodule is under construction

Georg Hoffstaetter, Cornell University TTC workshop, DESY 25 March 2014



Horizontal Test Cryostat: S
(@16MV/m, 1.8K): -

%
QO = 3.5E10 without coupler <
QO = 2.E10 with couplers o

QO = 6E10 with coupler and HOM
absorbers

The HTC provides the only horizontal test
in an ERL-like environment

After 10 K Thermal Cycle

________________

________________

________________

16 K Before Cycle
16 K After Cycle
1.8 K Before Cycle
1.8 K After Cycle
20K Eefore[l@ycle

e[ ]e[]

2.0 K After Cycle

_________________
_________________

10

15
E

acc

Georg Hoffstaetter, Cornell University

TTC workshop, DESY

25 March 2014



Main ERL Cryomodule: ﬁg

\2
&%

Design and Construction

Full Cryomodule

« Modified ILC cryomodule design Completion end
« Study reproducibility of low-loss cavities f 2014
« Test cavity statistics 0

+ Demonstrate High Q and CW operation
* Prepare industrialization of ERL linacs

Georg Hoffstaetter, Cornell University TTC workshop, DESY 25 March 2014



"'l.' .‘

W2K slow
1 00E+11 ®1.8K slow
<1.6K slow
2K fast
©1.8K fast
<1.6K fast
Qo
1.00E+10 S
-Eacc=16.2MV/m, Qo0=3.9210 at 1.8K.
- No detectable radiation.
- Slow cool.
- NO He vessel.
- w/ additional magnetic shield.
1.00E+09 | | | | | |
0 p 4 6 8 10 12 14 16 18 20

Eacc [MV/m]

Georg Hoffstaetter, Cornell University TTC workshop, DESY 25 March 2[}14|
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European XFEL Construction Site

HERA

L.
" e HEFA
4
5
*
rdl -'-. 224

e

I

=EH¥E:;§5EEE§EEH
g
]

FEEFEERHEL



XFEL Tunnel - #if- A ¥k (3RE35 m)




XFEL Tunnel

. , Personal Transponder
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XFEL Tunnel - B5F AStEFARFIR




XFEL Tunnel - RFEF8;




XFEL Tunnel - A5t%p
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XFEL Tunnel - Schaft




XFEL Tunnel - 2km, laser-straight




XFEL Tunnel
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FLASH and FLASH-II
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FLASH Control Room
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FLASH il & m o —&p GEEx )

ot ol b " i oAl o

Eneray Feedback 909,273

7ECOL pyro
0.686

156,30 My
207.2 MV

V7SMATCH
aAca asa

S nged




SyncMaster 9401

SUF

GINNWwWIOUIVY

v — B [H

Main Taskbar o8

Operations

Main Select
Main Qerview

LLRF Status

RF Control
FSM
FSM Log (ACC1-7)
FSM Log (Gun)

System Overview

3021

Feedbacks

=<

SAMSUNG

N
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Matlab Tools
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FLASH-II

H. Honkavaara, B. Faatz, J. Feldhaus, S. Schreiber, R. Treusch, M. Vogt

Proceedings of FEL2013, New York, NY, USA WEPSO26

. Soft X-ray

RF Stations Accelerating Structures Photon
sFLASH Undulators

VVvVY v vV V Diagnostics
I;E}'-IJ—J‘I-E]—A?}[_
RF Gun Bunch Compressors
Laser

Seeding

5MeV 150 MeV 450 MeV 1250 MeV
Beam Dump

FEL Experiments

« 315 m >
AASIel FLASH/FLASH-II
* App=4-60 nm e E=1.25GeV
« second undulator line, second  frep=10Hz

experimental hall \ * 7 modules x 8 cavities (9-cell)
 Kicker/septum TRILE—L/\JLADH] « 3.9 GHz cavitieis x 4

BFEHFIRYDITS e 500 bunches/train x 10 Hz
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Local Clean Room




FLASH-II Experimental Hall (almost completed)
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Accelerator Module Test Facility (AMTF)
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Accelerator Module Test Facility (AMTF)
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&8 (TTC meeting)

European XFELA®D IS4 4TS 21— L D&, HERAIE HRMIEDS
NTWHIEN L, REPHBRD IREZELT ORI PHERMD ANL,
HETRROREEEDEMLERS recipe BNERIN., BRHTINT=,
Euro-XFELIZEED /D /\ONEEICEA TS,

JLab 0 CBAF upgrade IZ2DW\WTH, EEH LUVHEAOZYI 3= (1
B—2DH)ICEATEFERLHOT=

FERETEEL TRELEH DI, European Spallation Source (ESS) &
LCLS-Il 3% 5,

LCLS-IIEtE MR E-T=(?) ZEELHY . CWEELSH DI TAA T 21—
ILDERET N RYMNIERD —DThHo1=,
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European XFEL (&, £%t (E. ZANON, RI; ZRA&E) . Saclay(E¥a1—
JVHAILT) . DESY (EPa—I)LTRM) TEE -FRERT SAHIN TS,
B REETLTLS,

Euro-XFEL RZEREIVSAAED2—IL D= ERMEIE. BAEEITAD
KIRIEL R AMTF (Accelerator Module Test Facility) A33L5 _EAYY
BEREABRZED TS,

REA.2-44 nmODFELIZFKE T HAFLASHTIL., FLSAH-II (7>2al—
REEBRTE)DEBENFEEZTIZEDNTLS, #YIRL10 HzO <~ 0O/N
JLADFIFE - BFEEXvh—THIFT. BFIZFIAT A5 ETHD,

PETRA-IIF1 FEREORBA v b F oo, COMIZ, Fif=IZEERK—IL
2P, DORISHAR TLI=DOT. E—LSAM> DB LEL=D,
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