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Modification for Phase-3

* Leakage field suppression for MR injection septum
 Wire scanner update

* Fiber loss monitor installation
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Effect of septum leakage field

It was found that septum leakage field from fringes might not be negligible for MR

LER (sler_1689.sad), 1000 positrons, 50 Hz injection, RFSW, RAD, FLUC, NOINTRA Y. Ohnishi
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* Assumption for leakage: BL ~ 1.0 X 10™* [Tm], B'L ~ 0.014 [T]
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Septum leakage field measurement

Septum region
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Septum leakage field measurement

B[T]
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* BLmax ~ 2.8 X 10~* [Tm/fringe], B'Lmax ~ 0.018 [T/fringe]

* Both of LER/HER MR-ducts on septa was replaced with new ducts made of
carbon steel overall
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Leakage field on new beam duct

Magnetic flux density distribution at V = 1375.0 [V], f = 2.0 [Hz], x = 0.0 [mm] Magnetic flux density distribution at V = 1375.0[V], f = 2.0 [Hz], z = -10.0 [mm]
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* BLymax ~ 1.35 x 107> [Tm/fringe], B'Lmax ~ 0.0006 [T/fringe]
e 20 times smaller than that of previous measurement
* |f it not enough, there is the way that the beam duct wrapped by magnetic shield

oo oo
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== Fiber installation
4 f ' o * Fibers for WS and LM

T \ A M o/ -« LM: both sides connected to OE
SHE e | module

* WS: single side connected to OE
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Wire scanner is tilted by 45
degrees from a horizontal
plane

All the wires of 11 WSs
were replaced
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Beam loss measurement with fiber loss monitor

* Beam status
e Electron: 1bunch 12.5Hz 0.7nC

e Positron: 1bunch 12.5Hz 0.6nC
5.85e-5 C/hour in total

e N:0.02 uSv/h, v: BG @ BT escape door
* N: 0.016 - 0.02 uSv/h, y: BG @ ARS cable introducing port

* Currently 5.76E-4 C/hour is allowed by radiation safety; about 10 times
larger

* 2-bunch, 25Hz, 2nC/bunch injection = 12 times larger if linearly scaled
* Loss rate should be kept less than threshold value



Fiber loss monitor
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Issues found in Phase-3

* DR extraction septum PS trouble
e BPM
* Rejection of Linac 1-pulse modulation

* Emittance increase
 Will be reported in next presentation (N. lida for Y. Seimiya)
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DR Extraction Septum PS trouble
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DR Extraction septum PS trouble

Main capacitor (C0)
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- DR extraction septum PS had been in trouble.

- The voltage of the main capacitor couldn’t be controlled
precisely.

- This failure had been disappeared during the investigation.
- It will be checked during this summer maintenance.

- Spare circuit board will be available in Jan. next year
because of the global shortage of MLCC.
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Issues for BPM: BT end feedback an
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Drawing...done.

Radius of target circle: 0.3 mm; larger target had induced beam abort
Full width of BPM resolution: > 0.5 mm
Asynchronous BPM readout: feedback delayed
Difficult to keep orbit in target range

:> Maybe situation is severer for tighter MR optics
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Issues for BPM

e Other problem
e Old oscilloscopes (Windows XP) are still in use
e ~10 channel of BPM signals combined and read by a oscilloscope channel
* |nstallation of cables corresponding 1 to 1 BPM channel is difficult for budgetary
restriction
* Solution under consideration
* For BT end feedback (8-BPM): Libera
* The rest of BPMs: Tektronix 12-bit ADC osc after command 'CURVESTREAM' implemented



Rejection of Linac 1-pulse modu\atlon

B File Edit Window 2019-06-07 10:18:49 Help ~
BPM data | Energy Estimation | Inj.rate & diamond | Plot parame ters | Lattice
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* Energy modulation ~ 50 Mev
* Impossible to reject modulated beams by collimators on BT-line

* Planning to relocation of collimators where dispersion exists
 Middle of ECS@SY3 for positrons
* Near vertical bend on end of slope for electrons
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Future plan

* Modification of radiation safety system for getting more Linac&BT study time

e Construction of beam diagnostics line

2019.07.09 SuperKEKB Review
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Modification of radiation safety

* Beam operation of BT is not allowed even if
there are men only at opposite side of
. TSUKUBA grea . injection point (IR, Bellell)

= TS
7 i e =

TiEn LR | SN\ * Divided management allows BT-dump mode

Interaction Region

operation when Tsukuba, Nikko, Oho is 'limit’
or 'free' state

* Linac&BT need more study time
* Also important to reduce injection BG

» Task force organized, decided to do,
detail specification development on going

* Fastest implementation: 2020 fall
 Safety is most important; we should be patient




Construction of beam diagnostics line

* Importance of keeping stable injection increases day by day
* Some people consider diagnostics system separately
 Task force will be organized



summary

* Modification for Phase-3: successfully
e Septum leakage field suppression
* Overall carbon steel ducts were installed for LER/HER
* Wire scanner
e Fiber loss monitor installed

* |ssues found in Phase-3: need breakthrough

* Power supply trouble on DR extraction septum
* Under investigation

* BPM

e Resolution and synchronization
* Solution under consideration; Libera for BT-end feedback BPMs, 12-bit ADC osc for others

* Rejection of Linac 1-pulse modulation
e Collimator will be relocated to reject modulated beams

e Future plan
* Modification of radiation safety system
» Specific development on going
* Construction of beam diagnostics line
» Task force will be organized
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LER1 Septum Leakage Field

T. Morl
2017.11.06
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Magnetic flux density distribution at V = 1375.0 [V], f = 2.0 [Hz], x = 0.0 [mm]

Magnetic flux density distribution at V = 1375.0 [V], f = 2.0 [Hz], x = 15.0 [mm]
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MR duct reproduction
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R10.2: Cross-calibrate the field measurements of magnets between LTR,
RTL, DR, and Linac.

1.0025
"/\"..
/05 - 1.0020{* o, * Opera-34 calculaton|
* I / l\"n
- = 1.0015
£ 100 §
- N 10010
[i+] [ ]
@ 2 \
0.95 2 1.0005
® Nikko
- PF BS_ave’Lmag 1.0000 R—— Bl e
05 ? i
00 750 800 850 900 0.9995
~40 -20 0 20 40

DCCT [A]



IRk RILABFD
BT dump modefk
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ng-lﬂje@ilﬂ%’ 3206 B2GM beginning of Phase 3
Emittance blowup in Phase 2

There is no question that
the emittance blowup
affects the BG.
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More beam studies at BT will be needed.



LINAC Beam Studies (Oct.-Dec.,
2018) «  RF Gun (M. Yoshida, X. Zhou, R. Zhang )

Thermionic Gun
Tanmg of BUncher (1. Natsui)
Q@-Scan., I0nC (. Nasarand Y. Sseimiya)

... Studies especially related to the BG:
Core subjects

« 24 degree Line
Measurement and Correction of Dispersion (Y. Seimiya)

Measurement of Response and Aperture (Y. Seimiya)
Consistency Measurement of BPM (F. Miyahara) *ﬂ . %O) LI NAC Study"@ [j: .
. Jarc Beam jitter, Energy jitter, OctoPosBAF % .
Measurement and Correction of Dispersion (Y. Seimiya) - 7 N —_ Sz .
+  Bunch Compress (M. Yoshida) *% /’Z fd‘IEﬁq: ;&JE&) %) — t 75\ —C % T- o
e VIEASUTEIMENT Of Bear POSIUOIT JITET and FIuctuaton (V. Senmnya)

Binarization from Pulsed Magnet (T. Natsuim Y. Enomoto, M. Satoh, I. Satake)
Monitors of RF Phase and RF Induced wave

. Monitors of RF Phase and RF Induced wave (T. Miura, et al.)
. Primary side power fluctuation (T. Miura, T. Natsui)

. Investigation around Dummy Target (Y. Enomoto, H. Sugimura, T. Kamitani, Y. Ohnishi, Y. Funakoshi, N. lida)
+ Beam Based Aligment ( Ballistic Orbit, QuadBPM )

. Investigation of Solenoid magnet after Positron Target (T. Kamitani, Y. Ohnishi)

. Measurement of RF Energy Gain (T. Kamitani, ¥—Qhnichi T Natcni ¥V Saimiva M Satnh)

«  SY2(N. lida, H. Koiso) LAM™L. BT dump modeld:MRh“Ready’G‘ HWETELELD T.
«  Measurement of Dispersion BT@EEJ%E&H#FEﬁ %ﬁﬁ{%’g’ %) ‘: ‘is MREiEq] (: :E) fJ\fJ\b FO "d'\:)\

. Sector3—5. . - . _ . Eﬁ%i&)@(fﬂ[i@%tﬂ:b\o
» Offset Injection (Y. Seimiya, N. lida, T. Mimashi,

Fudge Factor Measurement of Quad (Y. Seimiya _>l}\ l./ -G '-E) BTEEJ %E&O) E#FEﬁ 75§HR1’L fd: L \75\ fp
Feb_ 4 2019 *  QuadBPM (H. Sugimura), Mover Alignment (Y. E HlR{’E% I:I:l ‘: BTDumD mode': _Cs % fd: L\b\ ,>
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2. LINAC mode
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2. LINAC mode

B) Energy profilel&. BT & @5
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2. LINAC mode

C) Straight dump ?
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4. BT dump mode
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