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Progress Iin Japan to prepare for ILC

A SRF and Accelerator Technology

I KEK STR2ryomoduleAssembly completed with
CM1 (8 cavity string) + CM2a (4 cavity string)

I The Coetlown and Low power RF test has been
successfully carried out in OctobeNovember in
2014

| Beam acceleration to be realized, after RF power
transmission (wave guide) system facilitated In
2015.



Progress in STF2 CM Assembly at KE

2K Refrigerator
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Progress in STF2 CM Assembly at KEK | Beam Acceleratior
To be in 2015
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L x 12 cavities 420 MeV
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by module X 2 cavities Cryomodule Cryomodule

STF2 : CM1 Cryomodule + CM2a Cryomodule (2014)
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Individual vertical test result for Cm1 + CM2a]
op to ~420M¢ | Gradient achieved at STF2: > ~ 35 MV/m
{ Progress: > 90 %, to reach 35 MV/m.
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Progress in Cavitlow-power-test at STF2 CMs,
October¢c November, 2014
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Progress Iin Japan to prepare for ILC

A Nanobeam Technology

I ATF2 Collaboration has realized a vertical beam size c
44 nm, as a record, at the ATF2 final focus point, and
closing the major R&D goal of 37 nm (another ~ 20 %
to the primary goal).

I The tuning time for reaching a level of 50 nm has beel
also getting much shorter, less than 20 hours even
after a long shutdown of the machine.

I Thenano-beam technology required for the ILC is
being well demonstrated, keeping the forward looking
progress.



KEK-ATF2: BDS Test for ILC

A Modeling of ILC BDS

I Same Optics:

i | n Codab.

A ~25 Lab., > 10Collaborators

A Goal:
FF Beam Siz&7 nm

i (ILC 5.9nm

Final Focus Diagnostics
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KEKATF2: BDS, FF Test for ILC

A Modellng of ILEGBDS
Same Opitics:
'|' L v Goflsb

A Goal:
FF Beam Siz&7 nm

A ~25 Lab. ., > 10Collaborators

(corresponding to 5.9 nm at IL

-Final Focus
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Parameter ATF2

Beam Energy [GeV] 250 1.3
D Energy Spread (e*/e) [%] 0.07/0.12 0.06-0.08
> “1 | Final quad — IP distance (L*) (SIDILD|  3.5/4.5 1.0
detector) [m]

Vertical beta function at IP (%)) [mm] 0.48 0.1
Vertical emittance [pm] 0.07 12
Vertical beam size at IP (s* ) [nm] 5.9 37
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IPAC2014, K. Kubo
ICHEpP2014, S. Kuroc

Progress irBeam Sizeat ATF2

10 20 30 40 50 60 70

Beam Sizé4 nmobserved,

(Goal :37nm

Time (hours) from Operation Start after 3 days shutdown

Quick tuning to reach ~ 50 nm

Corresponding td® nm at |LC) after long shutdown, less than

20 hours
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Recommendatiom 2013 Ministry of Education,
SCJ e MEXT (8355855
|

|
Science Council, Japan
| ILC Taskforce
ILC project is being formed in 2013
officially investigated |
by MEXT Academic Experts Committee
(Japanese Government), formed in 2014
since June 2014 |
Particle & NucleaPhys. TDRValidation
Working Group Working Group
formed in 2014 formed in 2014
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ILC ProjecOverview anticipated

TDR baseline Scenario

1-2 Pre-preparationfor 2yrs (fortechnical effort continuity)
3-6 Preparation (4/rs)
7-15 Construction (Yrs)
(12-) (startinstallation)
16- BeamCommissioning start
17¢ Operation at 250 ~ 508eV(550GeV)
TBD Toward 500GeVHL upgrade
TBD Toward 1TeVupgrade
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IHEP In ATF2 collaboration since 2005: o
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We propose a Ultrdow beta by reducing the IP vertical beta tocuarter
~S.Baet. al, ELANDocumen2008002.pdf

Variable ATF2 beam size The linear vertical

g o " beam size at IP is ~
g ./ 19nm, while tracking
3 '3 can increase t@3nm
" g7 3 )
i —m— nominal betx by Cancelllng the
3 —o— half betx aberrations to second
74 . A order.
1
27-E t/
: sqrt(bety*epsy)
17 4
O.OIOOO\ 0.0:’)OZ 0.02)04 0.0606 0.0608
betynomina|/4 bety

Now the ATF2 is on road and close to reaching 37nm at IP, the rdlyEsn !

NEXT STERTF2 from nominal to loweta !



The verticalbeam sizeat IPof ATF2 came reduced to 20nm

Vertical beam size at
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ATF2 low-beta optics

(WITH
MULTIPOL
E, with
4Q17(QF1F
F)&PM(QD

OFF)

--26nm)

i Since the magnets are
not perfect, which is with
multipole, the vetical
beam size will increase to
80nm(rms).

i QF1FF magnet is
replaced by a 4Q17 from
PERI in Nov 2012 and
CERN has designed a
permanent QDOFF which
has better quality.

With the better quality Final Doublet magnets, the ATF2 vertical beam size

at IP can reduce t26nm.



ATF2 will run with lowbeta optics from 2015

. MAPCLASS
order analysis

* ’ reveals the
dominant is from
the Octupole

chromatic
aberration.
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What can we do to beat the vertical beam size artungthird
order ?

Octupolemagnets could be inserted for optimization
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Study of alternative ILC final focus
optical configurations

Dou Wang (IHEPYjweiWang (IHEP),
PhilipBambadgLAL) JieGao(IHEP)

International Workshop on Future Linear Colliders 2014 (LCWS14)
Vinca Institute of Nuclear Sciences, Belgrade, Segbid) October 2014

Reduced bunch length enables:
1) lessbeamstrahlungvith the same luminosity,
2) orhigher luminosity with equal amouiteamstrahlung
The approach is to use flatter beams
Using exactly the same magnets as ILC nominal design, only refitting them,
but requiring a short bunch length (150 or 200 microns), which is the price to

pay...



Alternative optical parameters for ILC
FFS with fivesextupoles

_ ILCnominal | ILGlow BS|ILGhigh Lum

250 250 250

2 2 2

300 150 150
15/0.4 45/0.2 20/0.2
0.75 0.75 0.75
594/7.89 994/4.10 75004.6
4687 4075 3450

Luminosity from guineapigr+ (3 10°* B3] 1.143 1.40
m-2)

Beamstrahlung energy spread from s 1.8 2.8
guineapig-+(%)

We can gehigher luminositywhile keeping similabeamstrahlundevel as nominal
design wherbx* is smaller than 45 mngr we can get same luminosity as nominal
design with much weakdyeamstrahlungeffect if we just choose 45 mivx*.




New FFS optics witheal beam distribution
and coherent waist shift

_ ILCnominal | ILCnominal | ILGlow BS | ILGhigh Lum
theoretical real real (=

J0 020 250
2625 2625 2625 2625
15/0.4 15/0.4 45/0.2 20/0.2

Luminosity by single collision 1.8 1.40 1.42 1.82
310’34m—2

Luminosityby singlecollision (inc. 1.69 1.72 2.21
vertical waist shift) (3 1034m-

Total luminosity (inc. vertical 2.4 2.22 2.25 2.9
waist shift) (3 10°*cm?s?t




IHEP 1.3GHz&:ll cavity assembly




1.3 GHz accelerating unit assembly
and cold tested at 80K

HHRRMALST o 12E1 Pa

Wy 800 K HOMI 101 K
I ARERT
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2K 1307 K
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IHEP SRF Key Technology Experience

A% 0
M LS
,,,,,,,,,,

1.3 GHz 9-cell cavity 1.3 GHz test cryomodule 12 m 1.3 GHz cryomodule
vertical test 20 MV/m, Q,=1.4E10 horizontal test soon for Euro-XFEL

650 MHz b=0.82 5-cell cavity 500 MHz coupler HOM absorber 500 MHz cavity module
vertical test soon 420 kW CW TW ferrite 6kW horizontal tested
23



New SC lab at IHEP (assembly
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IHEP 1000W refrigerator and helium recovery

system installed and in operation
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Test results

Test 1: Cold Box Liquefaction
with LN2

Test 2 : Cold Box Refrigeration
with LN2
1000W @ 4,5K

Test 3 : Cold Box
Liquefaction/Refrigeration with
LN2 350W @ 4,5K




IHEPO3 (KEK Tesike) completed
(Dec. 2014)

]

\/acuum tested
1*10e-1T OK!




IHEP slotype SC cavity




HOM measurements on
the slot-type SC cavity

Waveguide open Waveguide closed

2015/2/11



IHERPKEK ILC Positron Source Collaboration

Dr. S. Jin has visited twice in 2015 to KEK on ILC conventic
positron source target study

At POSIPOL2014

2014/5/25-2014/5/31 2014/8/24-2014/9/2



ILC positron source : target heat analysis by ANSYS

constrained

-

P BT i
0coo 10000 (me) -
L Se—

£.000

Model I-stationary Model Zstationary

® Two cases are simulated

1.51ill a cylinder model is used;

2 Axial constrained and radial free; and [ ] Hea‘ting time is 100ns;
temperature is linearly increased from
0C to 200C.

3. We check two heating time: 100ns and

1us.

® Heating time is 1us;
® Two points are analyzed:
® At the center;

® At the boundary;

4. For each case, the point at the center

and the point at the edge are calculated.

IL.
anoa 0 520 imrmp :
L —

Point at center Point at edge

Model 3 transition Model 4 transition



Simulation results (model 3)

Heating time:100ns; the point at Center
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For Model 3, the temperature at the center and on the edge
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Talks at LCWS2014
and POSITOL2014

ilp Cee
Progress on Stress Analysis of Basic Study on Vibration of Positron
Positron Source Target by AWB Simulation Source Target with ANSYS
S. Jinl, P. Sievers?, T. Omori3, J.Gao! Posipol 2014, 27-29 August, 2014,
Ichinoseki, Japan.
| JHEP; *CERN; *KEK;
LCWS2014, , Belgrade, Serbia, 6-10 October, 2014. Song JIN /IHEP
1

LCWS2014 Talk POSIPOL2014 Talk
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TESLA type SRF cavity fabricated at PKU

a0 S W s W s ) Y s

PKU No.04(Large Grain; TESLA Shape) 2nd. Vertical Test 04/25/2013
10" . : 10°

e $ S [f;.h:]f”“”wi U Forth Scell TESLA type cavity

Ll '-‘-‘..'..'..; '-'-:..ef“ s T ~was fabricated in 2013
. e % . —w 0 Vertical test was performed at

:
"a?

A
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1010 i

- _ KEK
-z 0Qyis>PB10%at 32.6MV/m

L U Reached theeqgiurementfor the
1030 10 - 3l0‘ 40 . ILC
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DCSRF photanjector and beam line
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Auxiliary facilities for DSRF injector

2K system,

LLRF control,

20kW solid state

RF amplifier,

and drive laser | &4




Stable operation of DGRF injector

File Control Setup Trigger Measure Analyze Utilities Help 17 Jul 2014 5:09 PM

10 @80 =~ el -~~~ RO~ Bl

V max(") Slew rate(1)
645.12 mV Source off
n 591.910 mV ScoroRCRTTRRORS
n 66.19 mV e
X 669.97 mV @ -------------——-

A stable beam current has been obtained for ldaagn operation in 2014. The electron
beam energy is higher than 3MeV, duty factor is 7%, the average beam current is 0.55mA
in macro pulse and the beasmmittanceis about 3.0mm.mrad. The electron beam has

been used for the preliminary experiment to generate THz radiation and will be used for
other applications such as ultrafast electron diffraction.
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IPBPM status



R&D of IPBPM

Sep. : fabrication at KNU
Nov. : Installation at KEHATF

IPBPM electronics
with variable
attenuators

IPBPM installation
Inside IRchamber

e~

IPBPM alignment
on base plate




# of ADC counts

1t of ADC counts

IPBPM calibration

Nov. : beam testing at KEKTF

- IPA 20dB calibration case.
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IPA YI after

2000} mean subtract]

-2000¢
—4000¢
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{IPAYI vs IPAYQ , 0.168455rad}
T T

4000+
IPA Y1 IQ rotation
2000 angle:0.168455 rad
0
—2000¢
—4000¢

—20000 —10000 0 10000 20000
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[IPAYT vs IPAYQ' , 852844 ADC counts/um}
: T T

20000
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10000

—10000}
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—=20000¢

—30 -—20 -10 0
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—40

9072.46

= 10000
= 752526 2869.22
g
< 1000 2619.98 \902-41
t
8 8523844\ 286.97
i
5 268/667
b= 100
©
P

10

-5 0 5 10 15 20 25 30 35
Attenuation [dB]

10

=@=Fitting line
=o=Calibration data

90,76

90.7565

40

45

- The integrated calibration factor from 40dB to 0dB shows good ratio to

around 3.162 times for every 10B attenuation case.



Resolution limit of electronics
0.5 nm




