e

DESY-FLASH Beam Test

DESY-Flash T®OE — AfNREFEE B

New RF
gun

34 harmonic

accelerating module

Exchanged 1st
accelerating module

10.00

sFLASH +
redesigned electron beamline

7t accel

ating
modu

Transverse deflecting
cavity LOLA +
spectrometer arm

ACC6

31.5 IVIV/m

D N N N NN YN

<

» Runs 24/7 as VUV SASE user facility

» Primary SRF systems tests for ILC TDR
(dedicated 9mA experiment runs)

2014.06.30

ILC-like beam (3, 6 and 9mA, € '€ =— i =
Energy stability (<10-3) A

Control of heavy beam Ioadlng

Control of cavity Lorentz force detuning

Active tuning for large gradlent spread

operation \
OperatiorGElEIEENS
v Auto \
C.M. Ener v 500 GeV
Controls ¢ 2V
Klystron ¢ Peak luminosity 1.8 x1034 cm2s-"
General € ggop Rep. rate " 5Hz
v Fast
v" Deg| Pulse duration 10.73 ms
(prot Average current 5.8 mA (in pulse)
E gradient in 31.5 MV/m +/-20%
SCRF acc. cavity Q, =1E10
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1IN 100 s.c. Modules for the European XFEL IPAC14: Courtesy: H. Weise

European

XFEL

An Accelerator Complex for 17.5 GeV

100 accelerator modules

800 accelerating cavities
1.3 GHz / 23.6 MV/m

25 RF stations
5.2 MW each

-‘1—5_;(_]0:-—— —_— N ---------- "‘-..ff -
E-XFEL: BRM - X$¥FEBHEFL —H—- XBZEHER- EELT - 20160FFBFTE W
8008 NBEEINEZAZRI, Zanon #+ TITE4EE, CEA-Saclay, DESY THH& I T- #HE&

IPAC Conference — 18 June 2014 Y V' [p—
Hans Weise, DESY ‘o 54O ATION



1B 100 s.c. Modules for the European XFEL IPAC14: Courtesy: H. Weise

European

XFEL

An Accelerator Complex for 17.5 GeV

100 accelerator modules

Some specifications

= Photon energy 0.3 - 24 keV . o
= Pulse duration ~ 10 - 100 fs 800 accelerating cavities

« Puise enorgy few mJ 1.3 GHz / 23.6 MV/m

» Superconducting linac. 17.5 GeV
= 10 Hz (27 000 b/s)

25 RF stations
5.2 MW each

SC Linac (~ 1 km)

000000

1500 T 1‘”

EXFEL: 1/20 Scale Project on going, Industrlallzatlon being verlfled I
EXFEL: 1/20 A7 — )L R&TEl, EITH-> TR H iz RELH

IPAC Conference — 18 June 2014 28" @ wewsoun:
Hans Weise, DESY S et




IPAC14: Courtesy: H. Weise

:lr  SCRF Cavity Production
(JLT B AEZ R - BLE (R, ZAON)E S ER=#E (DESY)

j{ - = - —_— A— 100 s.c. Modules for the European XFEL
& European
XFEL | Cavity Delivery Status as of 6/2014
CVs Nr. =@-total delivered to DESY =@-total RF tested at DESY ~0-total delivery to IRFU
“ [T
350 : ; - 8 cavities
per week
300 —_
250
200 ."
150 I... H -
¥ problems with
P. 2-phase line
100 e
P !
50 be
[} e e s = t
I I G I I I T R R A D> AN 9D L 9 &
TIPS
:\w Ry s\‘b :\w .‘\z ;}_"’ A\w ;\o .‘\v‘ Rk :\tz/ :\w ;z; ‘%tz/ :\w :\v. R Sy .‘g svz, “g/ :\w :\w
Z 2
S

m Gradients in average above specification [(almost 300 cavities tested)

= Average usable gradient after delivery (26.8 = 7.1) MV/m
m 2/3 of cavities can be used w/o further treatment

m 1/3 is getting additional treatm. -> usable grad. increased to (29.6 = 5.1) MV/m

2014.63R7E : ZEREE -8R > 300 &, {EFATIREER. <30 > MV/m

2014.06.30 ILC TDR Overview 19



1n S1-Global hosted at KEK:
"blﬁﬁj:!t._ck%;tﬁﬂiﬁ ""}FJ*EE%A'IE iFﬁlﬁﬁiﬁ

NFN July, 2010

March, 2010 DESY, May, 2010 June, 2010 ~

2014.06.30 ILC TDR Overview 20



E. Kako, Dec. 2013

iIP 10 year Evolution of STF at KEK
UV KEK-STF: 10555 - BEERF SRIMEEOER

< 2K Refrigerator 2K Refrigerator

Cold Box Cold Box 32 MV/m Beam Energy
[ x 12 cavities 420 MeV
§$ - .i -'. L .ﬁ' L] .5. ‘ﬂ ! i i i lll
o oma \7 Capue 20MV/m STF2-CM1 STF2-CMRA
s module X 2 cavities Cryomodule Cryomodule
ims, 5 Hz
—— STF2 : CM1 Cryomodule + CM2a Cryomodule (2014')
EfTE—ALA ey STFCM1 STFCM-2a e
JO2IUbN L - - e
E DB 8 x 9-cell cavities 4 x 9-cell cavities
ﬁo @0 ® 0@0 ® 0@ ® @ @ b P
i_ﬂ‘ l.l.:‘S o 4‘"5 . i.ﬂ_l 75!
& —
SC Cavity Type A SC Cavity Type B »SC Cavity Type A
PEAN [ 2006
SC Quadrupole Magnet Level Sensor
up to ~ 420MeV
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=] ILC beam Acceleration at KEK STF

T T KEK-STF TOE—AINEREEEE R

Quantum-Beam Accelerator
Starting as starting of KEK-STF-2

Beam acceleration (40 MV) and
transport for 6.7 mA, 1 ms,
succeeded in 2012

photocathode RFgun

Capture cryomodule ( 2 SC cavities )

T

C.M. Energy 500 GeV

-
Peak luminosity 1.8 x10%4 cm2s!
etz = —  Beam Rep. rate S5 Hz
R Ty
_& 1:,. ‘¥ Pulse duration
T = = Average current 5.8 mA (in pulse)
/1T
et (1) e e E gradient in 31.5 MV/m +/-20%

SCRF acc. cavity Q, =1E10
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:]m 10 year Evolution of STF at KEK

; : A A ;
IHHU KEK-STFTCOD10FEZ A T ER CimE
ﬁzow(?@)

2K Refrigerator

« 2K Refrigerator o 32 MV/m Beam Energy

. Cold Box

x 12 cavities 420 MeV
s o 0+ 0l 6ol
e ,9mA Capture ke STF2-CM1 STF2-CM2A
1n;s 5 Hz module X 2 cavities Cryomodule Cryomodule

OO T EEEE TS

STF2 : CM1 Cryomodule + CM2a Cryomodule (2014")

Head

Unit STF CM-1 STF CM-2a Unlt

-

1
Y
4
Y

8 x 9-cell cavities 4 x 9-cell cavities

° @0 ® 0@0 ® 0@ * @ @ o|,

E. [MVim]

SC Quadrupole or

ap to ~ 420M¢ | Gradient achieved at KEK-STF: > ~ 35 MV/m
. 0 . . A
2014.06.30 ILC TDR Overview | Progress: > 90 %, at individual vertical test




Cooperation of ILC host- and hub-laboratories
with worldwide industry (proposed)

./\77#\033_%
:( &5 0R-E%
' BT JLZEFREE
- EIZLDELE

~ |

oo AR - SRISK SRR

L NG JSIL Y B -——

I
11"

Regional
Hub-Lab:

World-wide
Industry responsible to
‘Build-to-Print’
manufacturing

Regional

Regional Hub-Lab:

Hub-Lab:
B

?(gional Hub-Lab:
C: i

: responsible to
Hosting System
Test and Gradient
Performance

Regional hub-laboratories
responsible to regional

procurements to be open for any
world-wide industry participation

______________ : Technical
coordination link

=P - Procurement link
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