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Construction status
of

the Damping Ring and
the Beam Transport lines



Plain view of DR
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DR under construction on 18/Dec/2012

Inside DR tunnel




DR under constr

Inside DR tunnel



3 D D ra Wi n g Of DR The narrow tunnel of LTR will be very

complicated with magnets, cable racks, pipes
SY2 for cooling water and wave-guides, and so on.




SY2 Construction
S/Sep/lz \\ B Cleaning I8 \ ]i/OCt/lz ——
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many things weresplaced complicated. ™ It was re-freshed.

| 26/Feb/l3 —-= 1 14/Dec/12,

The magnets will be installed*§
the next summer.

Painting,
Placing
or holes,
Drilling
les to DR




S3 Construction

New Energy Compression System(ECS)
of positron line at the end of LINAC is
under construction, which is needed to
change the energy of positron from 3.5
GeV to 4 GeV.

Magnets of ECS were removed
and the new ones will be installed
in this summer.




ction o

Magnet
Magnet type Full gag (mm) No. of magnets Delivery to KEK i Field Measurement
Bt 46 33 7 v
B2 46 39 7 Vs
B3 46 5 7 Vs
B4 46 5 v 7
QF 46 28 v Mar/2013
Qo/s 46 51 v Mar/2013
QR 10 4 Mar/2013 Mar/2014
am 60 8 Mar/2013 Mar/2014
SFD 70 76 Mar/2014 Mar/2014
STHV 8 Mar/2014 Mar/2014
Power supply
Type No. of magnets { Qutput Power (A+V) No. of PSs Delivery to KEK
B1 32 900-700 1 Mar/2013
B2 38 880-500 1 Mar/2013
B3 4 800-70 1 Mar/2012
B4 B 800-70 1 Mar/2012
QF 28 330-210 1 Mar/2012
Qo 28 250-160 1 Mar/2012
as 1 330-15 18 Mar/2012
QR 1 500-30 3 Mar/2014
aM 1 300-15 7 Mar/2014
SF 30 150-200 1 Mar/2014
SO 30 150-200 1 Mar/2014
SX 1 180+ 15 14 Mar/2014
HB2 1 5x 38
VSD 1 10+x 30
H 1 5 4
Vv 1 5 4
Vacuum chamber
Chamber type Full gag (mm) No. of chamber Delivery to KEK TIN Coat
B1 32H-24V 32 Mar/2013 Mar/2014
B2 32H-24V 30 Mar/2013 Mar/2014

Beam instrumentation
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Magnet L~ -
Magnet type Full gag (mm) No. of magnets Delivery to KEK § Field Measurement
BC1E 50 2 v Jun/2013
BNL 50 5 v Jun/2013
BAN 50 1 v Jan/2014
BS 28 8 v Jun/2013
QLN.1-3 110 3 Re-used Mar/2013
QLN.4-8 108 8 Mar/2013 Mar/2013
QMN 48 7 Mar/2013 Jan/2014
QRN 3¢ 8 Mar/2013 Jan/2014
QRS, QMS 30 12 Mar/2013 Jan/2014
aLs 64 8 Mar/2013 Jan/2014
SFS 84 2 Mar/2013 Jan/2014
SDOM 52 4 Mar/2013 Jun/2013
Power supply
Type No. of magnets | Output Power (A+V) No. of PSs Delivery to KEK
BC1E.1-2 2 480-70 1 v
BC2E.1-2 2 290-50 1 v
BLIN.1-4 4 490-120 1 v
BL2N 1 490-40 1 v
BAN 1 310-20 1 v
BRS.1-3 3 430-40 1 '
BL1S.1-2 2 550-40 1 4
BL2S.1-3 3 55050 1 v
QLN.1-3 3 530-40 3 v
QLN.4578 4 90-80 < v
QMN.1-5, QLF2S 6 50-40 6 '
QMN,QRN,QS 28 30-30 28 v
SFS, SDM 6 5x 6 Re-used
HBN 5 5% 5 Re-used
HBS 5 10+x 5 Re-used
HN B 5% 8 Re-used
VN 1 10+x " Re-used
HS 5x 7 Re-used
Vs 5+x 9 Re-used
Vacuum chamber
Chamber type Full gap (mm) No. of chamber | Delivery to KEK
BCIE.A 58H-46V 1 Mar/2013

Beam instrumentation

Kicker, Septum




Milestones of DR, LTR, and RTL

* Sep/2014

— LINAC commissioning will start.

— Access to LTR and RTL area will be limited due to
the LINAC commissioning.

— By this time, the construction of LTR,RTL has to be
completed.

* May/2015
— The beam from DR will be injected to LER.



The New HER Abort System
utilizing DC Sextupoles



Abort system of KEKB

The horizontal abort kickers kick the stored beam out of vacuum chamber (The rise time~500ns).
The beam is extracted through Ti window to the atmosphere before entering the Lambertson

magnet.
Power density on the Ti window is diffused by introducing vertical kicker that sweeps the beam

vertically.

The beam comes out to the atmosphere from a vacuum through the Abort window(Ti) at the
entrance of Lambertson magnet.

The beam is bent downward by Lambertson and leads to Dump.
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Fig. 16. Schematic layout of the abort system of HER.



Abort system of SuperKEKB

KEKB

Horisontal kicker:
fast kick to the Abort window

Vertical kicker:

slow sweep vertically
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In SuperKEKB, the low emittance beam has a possibility of
destroying the abort window more than KEKB.
Enlarging horizontal beam size is needed other than the vertical

SuperKEKB(LER)

Horisontal kicker:

fast kick to the Abort window
Vertical kicker:

slow sweep vertically
PULSEd quadrupole:

enlarge the horizontal beam size

ToX
€«

V.kigk

SuperKEKB(HER)

Horisontal kicker:

fast kick to the Abort window
Vertical kicker:

slow sweep vertically
DC sextupole:

enlarge the horizontal beam size

6um

T. Mimashi




17t KEKB Review by T. Mimashi

H V Q H Vv Q
B(mrad) 4.6 0.35 - 1.68 1.05 -
B (T, T/m) 6.7e-2 2.5e-2 1.5 (B’) 3.3e-2 4.1e-2 1.5(B’)
| total (kA) 14.9 11.7 3.6 4.3
(/coil) (2.5) Uy (2.2) (1.8) Bt (2.15)
35 42.5
1D (i), 70 70 Bohr Rad 70 70 Bohr rad
L of Ferrite 400x6 400x1 400x8 350x2 350x1 400x2
# of coil 6 1 ‘ 2 1 @
L of Ceramic 500x6 500x1 500x8 500x2 500x1 500x2
Too many !

Abort Kicker and Pulsed Quadrupole
magnet Specifications

The 17th KEKB Accelerator Review

Committee 15



K. Oide

Abort optics with DC sextupole

* |nstead of pulsed quadrupoles, a DC sextupole is
used for enlarging the horizontal beam size.

* A DCsextupoleisinstalled between the abort
kickers and the abort window. The deflected
beam feels an additional quadrupole kick
effectively.

 Another DC sextupole is needed to make a pair of
sextupoles for cancellation of the geometrical

nonlinearity.
The pair of Sextupoles is connected by / or - |

transformation.



HER Abort beam parameters for the ring optics
of the Synchrotron injection
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HER Optics
for Synchrotron injection
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iR Abort beam parameters for the ring optics
of the Betatron Injection
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HER Optics
for Betatron injection
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Y. Ohnishi

Dynamic aperture

Touschek Lifetime: 601.1 sec

The life time is optimized for each sextupoles RASSRAISNA RERS RARRY ey
Casel: SEXT FSXAB1 =(L =.334 K2 =0 ) -> 610 sec [ Case2:K2=2.777
Case2: SEXT FSXAB1 =(L =.334 K2 =2.777278350689298 ) -> 600 sec 40 ]
Case3: SEXT FSXAB1 =(L =.334 K2 =4.52820764294694 ) -> 620 sec .
x 30— ]
o
x [
< 20 ]
Touschek Lifetime: 609.4 sec - 7
50_I""I‘"k'"'I'"'I""I""I""I""_ . ]
- Casel:K2=0 : rol _
: 5 ;
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g O - At /o,
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At the several values of K2, tousheck life times are almost same. ‘
No adverse effect due to the insertion of the Abort sextup¢les. -]
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Magnet design of the sextupole

The specification is not special. K. Egawa
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Chamber in the abort region

* Vertical acceptar)ce: ‘H ER\: 3.8E-8 m
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* The coherent betatron oscillation is considered.
— The chamber apertures have been designed so that the aborted beam with

the coherent oscillation is accepted.

— When the amplitude of coherent betatron oscillation is expected to be larger
than the aperture of the window, the beam must be aborted.

The detection of beam oscillation should be faster than the growth rate of the

oscillation.

— This is still under undergoing now.



Construction of the Abort systems

* Phase 1
— The new HER abort system is installed.
— The chambers of Fuji straight section

* The chambers near the injection (kickers and abort kickers) will be smaller than those of
KEKB.
— The LER abort system is still old.

e Since DR is not completed at the beginning of Phase 1,
the emittance of the injected beam is large.

e All of the new LER chambers in the abort section and the new injection chamber with a
narrow slit have smaller apertures than those of KEKB.
The slit is for improving the vacuum pressure around the septum.

* They should be installed at the same time in order to avoid a cavity structure.
The larger beam without damping ring can not pass through the narrow slit.

e So at the time the abort system is still old.

— The stored current of LER must be low to protect the abort window.
(500mA max)

* Phase 2
— The new LER abort system is installed.



Backup slides



Plan view of DR

LTR
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Recent discussion of DR

e Beam abort of MR

— When the beam in LER is aborted, the 2 or 4 positron
bunches are still stored in the DR.

* The interval of the extraction trigger signal is 20 ms in
minimum.

* Time from the abort trigger to the working of the abort
system is a few 100 us.

— What do we do with them ?

* Wait for injection ready and inhibit the extraction signal.
A. Inject to LER and continue the experiment.
B. Injectto LER and abort again after 1 minute for charging the
abort magnet.

C. Make a small beam dump in the RTL or LINAC using a pulsed
steering magnet or DC steering magnet.



KEKB Abort system
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Fig. 16. Schematic layout of the abort system of HER.



SuperKEKB Abort system
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17th KEKB Review by T. Mimashi

HER Abort optics
with Pulsed Quadrupoles

HER Abort Q+ Kicker Optics, £x=46nm, AY(LB) = 15000(mm)
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Betatron Injection

HER Optics

for betatro

n injectio
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