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Machine Status

* Collision optics for both of HER and HER
— Phase 2.1 : (B*x, B*y)=(200 mm, 8 mm)
— Collision tuning ongoing

* RF phase tuning to adjust longitudinal beam position etc.
— QCS quench problem cured by closing collimators

* Beam-beam effect not yet observed as of April 23 night

* Bake out status

— LER~ 25 Ah / HER ~ 30 Ah (April 22)
* Requested 100Ahour for both rings before collision
* Short lifetime at LER

— Max. currents allowed: 230 mA for HER, 280 mA for LER



Lorentz E—LER E— L E— L8544
factor * o
7e+ Gy e+§
— * correction coefficient
2er o, éj\
s E 1_\41 B BE4%4: aperture of beam
KEKB (2006) Phase 2.1 Phase 2.2 Phase 2.3 Phase 2.4
LER | HER | LER | HER | LER | HER | LER | HER | LER | HER
Px [mm] el 560 200 200 256 200 128 100 128 100
By [mm] RS 5.9 8 8 216 | 240 | 216 | 240 | 1.08 1.2
€x [nm] 18 24 2.1 4.6 2.1 4.6 2.1 4.6 2.1 4.6
€y/€x [%] 3 2.5 10 5.0 1.4 0.7
Ox [pm] BRIes 116 20 30 23.2 1 303 | 164 | 214 | 164 | 214
oSl 1900 | 1900 | 1296 | 1918 | 476 743 252 393 126 197
0, [mm)] 7 7 6 6 6 5 6 5 6 5
¢x [mrad] 415 41.5 415 41.5
L/ 0.75 | 0.66 | 125 8.3 10.7 8.2 15.2 9.7 15.2 9.7
Itk 1.72x1034 ecm-2s-1 1033 cm-2s-1 1034 cm2sT 2x10%4 cm2g1 4x10%* cm-2s

No crab-crossing
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Large Piwinski Angle
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Collimators location (phase?2)

SuperKEKB type
KEKB
type IR LER:
vp BH—o0 T ;

Lo | ~—e! - 4 horizontal, 1 vertical “SuperKEKB type”
boi ... D02 collimators
Toukuba straight section - horizontal: DO2H3, D02H4, DO6H3,
SuperKEKB Main Ring DO6H4

- vertical: DO2V1

ARES

HER:
- 2 horizontal, 1 vertical “SuperKEKB type”
collimators
- horizontal: DO1H4, D1H5
- vertical: DO2V1
- 8 horizontal, 8 vertical “KEKB type”
DO6 arc coIIimatc?rs
- horizontal:
D12{H1,H2,H3,H4},D09{H1,H2,H3,H4}
- vertical: D12{V1, V2, V3,
V4},D09{V1,v2,V3,v4}
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Collimator

vertical Each collimator has two jaws.
No backlash system
Positioning accuracy: =25 um
Mechanical stroke (i.e. max stroke)
- horizontal: 2 mm ~ 30 mm
: - vertical: 0.2 mm ~ 20 mm
ﬁiﬁﬁi‘/—’/-;- — horizontal
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Horizontal beam size ¢,*30 [mm]

GUIDELINE
HER p2.0 p2.2 p2.3 p3.0
GUIDELINE PMDO9H1  12.8 128 128 128
LER p2.0 p2.2 p2.3 p3.0 PMDO9H2  12.8 12.8 12.8 12.8
PMDO6H1 8.4 PMDO9H3  12.8 12.8 12.8 12.8
PMDO6H3 6.8 6.8 6.8 8.4 PMDOSH4 128 128 128 128
PMDO6H4 6.8 6.8 6.8 8.4 PMD12H1  12.8 12.8 12.8 12.8
PMDO03H1 e --- --- 9.1 PMD12H2  12.8 12.8 12.8 12.8
PMDO3H2 9.1 PMD12H3  12.8 12.8 12.8 12.8
PMDO02H1 9.8 PMD12H4  12.8 12.8 12.8 12.8
PMDO02H?2 —-- --- --- 154 PMDO1H1 --- --- --- 16.6
PMDO02H3  17.6 17.1 12.2 9.5 PMDO1H2 --- 23.7
PMD02H4 4.2 4.3 5.1 11.7 PMDO1H3 --- 7.8
PMDO1H4  18.5 15.1 10.7 5.6
PMDO1H5 6.1 6.9 8.9 17.4

QC2(r=35mm) 16.4 22.8 32.1 64.2

“30c width” given in these table are guideline for collimator adjustment.
Note that 300 is not the limit, just showing reference. The real limit is determined by physical
aperture(beam pipe radius) or dynamic aperture (beam life time).



Vertical collimators

LER p2.0 p2.2 p2.3 p3.0
By_QC1[m] 16.14 362.28 362.28 2897.96
By_D2V1[m] 44.77 23.19 19.51 111.75
Nsigma 619.82 130.81 184.99 85.32
vy_QC1 46.34 46.32 46.32 46.32
vy_D2V1 45.04 44.88 44.88 44.83
GUIDELINE
| dimm] 22.49 3.42 3.13 2.65

HER p2.0 p2.2 p2.3 p3.0
By_QC1[m] 21.89 737.14 737.14 5897.07
By_D1V1[m] 9.47 19.35 19.35 153.19
Nsigma 359.52 61.96 87.63 49.88
vy_QC1 0.24 0.25 0.25 0.25
vy_D1V1 1.41 1.27 1.27 1.25
GUIDELINE

| dimm] 8.88 2.19 2.19 2.14

Even at detuned optics(phase2.2~), D02V1/D01V1 should be closed to 2~3 mm.
If they are only slightly wider than they should be, we expect huge IR loss even in phase2.3

HER arc collimators (D12V1-4,D9V1-4) have By~16m (similar to D1V1). It is effective to close
D12/D9 vertical collimators down to 2~3m for suppressing QC1 loss (result in QCS quenches).

However, we cannot reach full current due to beam instability if we close >=2 vertical

collimators.

LER vertical collimator is DO2V1 only. Need another vertical at the beginning of phase3?



g 27 _CLM _control.opi | [£] TgtPosLER_201804240549_ForStorage.list

HER

‘/nfsisadnasiproj;‘cont;‘contlepic5314fappiKEKBNA_rp!OPERATION_mainring;‘CLMsaveﬁIe;’TgtPosHER_20180418_terui‘|ist J,‘H Load ”Save ‘HOpen m Diff |
‘/com:fepics314fapprEKBNAjp!OPERATIONimainrinngLMsaveﬁIengtPDsHER72018041970hni5hi.Iist J Load ”Save ‘HOpen m Diff |
‘/cont;‘epicsBlMapp;‘KEKBNA_rpiOPERATION_mainrinngLMsaveﬁIengtPosHER_20180412.Iist J‘ Load ”Save ‘HOpen m Diff |
‘/contiepic5314iappiKEKBNA_rpiOPERATION_mainringiCLMsaveﬁIeiTgtPosHER_2018041?adachi.Iist _,‘H Load ”Save ‘HOpen m Diff |

Current: -0.012 mA Life: 0.000 min

AllGo

[ 1
1D HeadPos TargetPos Go BeamPosXBeamPosYHomePos | O H E GH StopErrClr LossMonitol
DO1-VI-TOP 4 | 4.00 ®] 0.36 | 0.76 | 16.22 [MNEN__ o] & @& oV
Do1-Vi-BTM[ -4 [-4.00 [ ®] -0.36 [ 0.76 [-15.84 MENN_ o] ] @]
D01-H4-OUT| 23,02 | 23.00 o] 0.3 0.52 [26.87 MENEN_ o 8] @] oV
DO1-H4-IN [-23 04]-23.00 [ ®[ 0.3 0.52 [-28.01 MEEN_ &[] 8] &
[Do1-H5-0UT] 13,01 | 13.00 |_®] 1.34 [ -0.33 [ 24.63 MEEN] 8] 8] @] oV
DO1-H5-IN [=13.01 1-13.00 _®] 1.34 [ -0.33 [-27.12 MENEN_ o] &] ®]
D12-V4-BTM [=12,02 [ -12. 00 -0.76 | 0.44 [-18.89 MENEN oV
D12-H4-IN [=17,02 [-17.00 0. 01 -0.6 [-20.06 NN 0.08 V
D12-V3-TOP [ 12.06 | 12.00 -1.3 1.1 19.28 NN -0.09 V
[P12-H3-IN [-13,09]-13.00 [ [ -1,13 [ 0.03 [-20,08 MEEE| [ [ [~ -0.02V
D12-H2-IN [=14.05]-14.00 -0.15 [ -0.37 [-19.77 MENN 0.02V
D12.V2-BTM| -3.66 | -3.60 -1.36 [ 0.19 [-20.23 |[WNEN 026V
D12-H1-IN [-13.04 [ -13.00 -1.17 ] 0.05 [-20.09 [WNNN 003V
DI2VITOP[ 12 ] 12.00 .09 | 0.28 [ 19,83 MENEN -0.05 V
D09-V4-BTM [=12,04 [ -12. 00 -0.35 | 0,53 [-19.87 WENN 0V
D09-H4-IN [-12,97 [-13. 00 0. 01 0.25 [-19.58 MNEN oV
D09-V3-BTM | -3.62 | -3.60 -0.19 [ 0.22 [-19.72 [WENEN 0V
D09-H3-IN_ [-12,96 | -13. 00 -0.27 [ -0,34 [-19, 12 NN oV
D09-H2-IN [=13,05 [ -13. 00 0.24 [ 0.14 [-19.67 MEEN oV
D09-H1-IN [-12,93[-13.00 0.65 | 0.37 [-19.09 MNNN oV
D09-v2-BTM [=11,92 | -12. 00 -0.5 [ -0.25 [-19.28 NN 0x0 -0.01V
D09-V1-BTM[ -3.62 | -3.60 0 0.48 [-19.78 [MEEN oV




LER 2018/04/24 06:06:.

‘mfs,’sadnasiprojicontfcontfepic5314fappiKEKBNA_rpiOPERATI0N_mainringfcLMsaveﬁIe,"l’gtPosLER_20180418terui.I\st __: Load m Save H‘Open
‘fcontlepic5314fapleEKBNA_rplOPERATION_mainrinngLMsaveﬁIe;’TgtPosLER_201804231422_F0rStorage.Ii5t __: Load m Save ‘HOpen
‘,-’contiepIcs314fapp}KEKBNA_rp}OPERATION_maIanng;‘CLMsaveﬁle,-’TgtPosLER_201804231456_F0rlmect|on.Ilst /= || Load m Save H‘Open

‘mfs,’sadnasfpmjfccnt,’cnntfepic5314!apprEKBNA_rpfOPERATION_mainrinngLMsaveﬁIe,‘TgtPosLER_201804240549_F0r‘3t0rage | _:

Current: 182.215 mA Life: 66.881 min

Load m Save m Open

AllGo
ID HeadPos TargetPos Go BeamPosXBeamPosYHomePos | O H E GH StopErrClr LossMonitol
DO2VITOP | 4,22 | 4.20 ®] 0.36 | -0.05 [ 30.00 MMMM_8] ] @] oV
D02V1-BTM[ =5 02 | -5.00 ®| 0.36 | -0.05 |-30.00 MNNN & & ®|
D02-H3-0UT| 18.01 | 18.00 ®| 0.57 [ -0.17 [ 30.00 |MNNE_o o @] 0oV
DO2-H3-IN -18.5 | -18.50 ®| 0.57 | -0.17 [-30,00 MEEE & & @

[D02-H4-0UT] 801 | 8.00 | _®[ -0.34 | -0.39 | 30.00 MMM &] & &]-x 001V QV
[DO2-H4-IN_ [ =7.51 | -7.50 _®[ -0.34 [ -0.39 [-30.00 MMNN__&] &] @]

D06-H3-OUT] 9,51 | 9.50 ®] 0.08 | 0.14 [26.00 [MNNE o] 8] @ 0.16 V

DO6-H3-IN [-12.01 [-12.00 [_®[ 0,08 [ 0.14 [-33.00 MENE ] &] &]-~

D06-H4-OUT [ 9,51 | 9.50 o] -0.08 | -0.06 | 33.00 MEMME_8] o] ®]-~ 0.2V

DO6-H4-IN_ [=11.51[-11.50 _®] -0.08 [ -0.06 [-33.00 MENE_o] o] @]«

LER p2.0 p2.2 p2.3 p3.0

By_QC1[m] 16.14 362.28 362.28 2897.96
By_DZVl[m] 44.77 23.19 19.51 111.75
Nsigma 619.82 130.81 184.99 85.32
vy_QC1 46.34 46.32 46.32 46.32
vy_D2V1 45.04 44.88 44.88 44.83
GUIDELINE
| dmm] 22.49 3.42 3.13 2.64




24H 1:00-8:30

LER/HER Phase 2.1 Optics Background Study

Summed Dose Rates
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LER/HER Background Study

) PXD:H1011

PXD with LER 100 mA = SR (?) visible

Tyl Occupancy Inner modules: 2x10*
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Threshold voltage shift:
800 mVin L1

400 mV in L2

cmarinas@uni-bonn.de



LER/HER Background Study

35
— slot 01
0 slot 05
— slot 09
slot 13

[J
Ln

M
<

Average rate per channel [kHz]

0 25 50 75 100 125 150
LER current [mA]

Outer detectors: Probably dominated by beam-gas
Closing LER movable masks help

cmarinas@uni-bonn.de

CDC nominal HV can be applied with:
HER = 230 mA (standalone)
LER <100 mA (standalone)

TOP rates:
HER = 230 mA is 250 kHz
LER =120 mA is 200 kHz
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HV control panel

g HvConrolMarepi B

Global HV contrel HV master status Bean Injection Solenoid
Physics Ready disabled esonance ON
TURNON RG state Magnetic
Norma o 1522217.0
injection Allow B
olenol
TURNOFF HY state - En}:é‘itri:lr?us Allow current 4100.0
Detector states
TURNON TURNON
PXD MASKED TOP MASKED
TURNOFF TURNOFF
TURNON TURNON
SVD MASKED ARICH MASKED
TURNOFF TURNOFF
TURNON TURNON
CDC MASKED BKLM MASKED
TURNOFF TURNOFF




« IHERIFDIRNR
— Injection F%E
— Beam BEHZE
— Feed back control
— Beam Optics tuning
— BENFOEE
— LER/HERBE R DO IE
— IRTOENEFRZE (M 1E)
— Beam-beam kick MBIE (NOW)
— E—LEREL
- EZEBRET(LERITFIHRAZELDOTHICLE)
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Daily KCG meeting

— OFEA L HIEREEE

Daily Run meeting

— 10BFH5B1 control room

O A—RZDNTHDEH

+ https://kds.kek.jp/indico/event/27583/
ML

— det-bcg@belle2.org

— det-operation@belle2.org

&SR

— http://www-superkekb.kek.jp/operation.html
(log7i E [XVPNIEFH A IHE)

Bellell (EDESY7 A R)

— https://elog.belle2.org/elog/

— https://b2rc.kek.jp
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