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( Before starting Phase 2
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Targets in Phase 2 Commissioning

1. Verification of nano-beam scheme
® Squeezing By* down to a few mm < 0.
@ Luminosity increases even though 3y* is smaller than o-.
® Beam-Beam parameter, ¢y, > 0.03
® L=103%cm=2s1at1][A] beam current in the LER
2. Understanding and reduction of Belle Il backgrounds

3. Establishment of the injection system



Verification of Nano-Beam Scheme

Achievements Remark
' * By* =2 mm
Squeezmg By By* =3 mm isytested for
down to 2 mm machine study
Luminosity increases even : XY coupling at the
IP is adjusted b
though ﬁy* <0, confirmed is ang?.e y
Beam-Beam Parameter, &y-=0.021 £, = 0.030
¢y > 0.03 at Ip+ = 0.67 mA at Ib- = 0.55 mA
L = 9x1033 cm-2s-1
L =104 cm-2s-1 L=2.29 x 1033 cm-2s-1 at 1 [A] in LER
at 1 [A] in LER at 0.265 [A] in LER extrapolation
by a factor 4




@Ej Beta Squeezing at IP
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Specific Luminosity [cm %s™1/mA?]

Verification of Nano-Beam Scheme




Verification of Nano-Beam Scheme
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x10>1

Specific Luminosity [cm ?s 1/mA?]

Verification of Nano-Beam Scheme
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Specific Luminosity [cm ?s 1/mA?]

x10>1
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Verification of Nano-Beam Scheme
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@EK_B, Adjustment of XY Coupling with QC1 Skew Quadrupoles

- ISBefore e susmen
* =200 mm *— 4 mm pyersical Sean
T Y
yp2018 6 14 2 23 4 dat

12,25 i —
Extremely low bunch current it S
15.8 mA/1576 bunches § 124 et g,
to avoid beam-beam blowup as much as possible :-12.s5 R R
and to get geometrical luminosity. ; 325: -
0.1 mA/bunch iBump Height [pm]
Go To Fit
Zy — \/0;2— + O-Z?I— O-; — Zy/\/5 Fit Result ‘
{datafyLum22018 b6 14 2 23 4.dat
LumiBelle2 is good performance ! CURERIBRCS" Lol TRLS BOEREES B bR i 27
Very large beam size ! > T T T T

- [
L [
.a 8l
2 6
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S [
- 2}

Luminosity Fit RePlot ReFit
Lum offset _
0y [Hm] 1.253
Vertical Offset [um] 1.768
iBump V-offset target: 0.000

Y. Funakoshi



@EK_B, Adjustment of XY Coupling with QC1 Skew Quadrupoles

ﬁ; = 200 mm ﬁ; — 4 mm [YerHeal scan ertical Scan
02018 6 14 2 23 4 dat yp2018_6_19 19 16_41.dat

y
-12.25 I , S 512 1:...;,,...,....,....,....,....,.5
Extremely low bunch current it S 2 e
15.8 mA/1576 bunches S 124 et B 1p.3b et :
to avoid beam-beam blowup as much as possible :-12.45 taloetd To12.4f NS NN I
and to get geometrical luminosity. ; iizé: . §-12-5§- RULE
0.1 mA/bunch iBump Height [pm] iBump Heiaht [luml
.0 .0 . \/_ Go To Fit | Go To Fit |
Zy — \/Uy— + O-y—l— Oy — Zy/ 2 Fit Result Fit Result
{datayLum22018 b 14 2 23 4.dat fdata’yLum22018 6 13 13 16_41.dat
LumiBelle2 is good performance ! RS LRy S plesilinsznri RS T Ul o s hRbBoenr 2
+ ; + !
. . . w8 - =
Estimation from X-Ray Monitor: o S 1ol
oy =400 nm (LER), 500 nm (HER) = -
No change after adjustment of 3 2 S
X-Y coupling(R2) at IP o
Luminosity Fit RePlot ReFit Luminosity Fit RePlot ReFit
Measurement by beam-beam scan: ofiset s e 12w
O'y* =1253 nm — 689 nm 0, [um] 1.253 o, [um] 0.689
. Vertical Offset [um] 1.768 :
I Vertical Offset [um] 3.078
Beam size becomes small ! Bump V-offset target AT B veoffeet target o

. Y. Funakoshi



@KEK_B, Smallest Beam Size measured from Beam-Beam Scan

After Rz adjustment

2018-06-29 22:46:37 Help «

fHorizontal Scan (detail)

- ¥Yertical Scan RF Phase Scan Control
Open RF Phase Scan Panel
yp201£?_6_2l9_22_l40_213.datl ~Vertical/Horizontal iBump Scan Control - Extremely low bunch current
D e T vertical Offset at IP [um]; .
2w 11.83p e g T 3 Vertical Angle at IP [mrad] 0.000 15.8 mA/1576 bunches
2 -11.9f &3 e e s = , . .
JEEF SR S o T Horizontal Offset at IP [um]: 0.000
€ 11,050 t.tet gl t e L 8 ‘ to avoid beam-beam blowup as much as possible
3 T § N X irect Se i _ _
O B RS e Al Zero Set | and to get geometrical luminosity.
-lé.lé LJJ.l.:L Vertical Offset Scan |
-2 0 2 4 6 Bump Initial Size [um]: -3
iBump Heiaht [luml Bump Final Size [ur] q 0.1 mA/bunch
Go To Fit Bump Step Size [um]: 5
Fit Result Bump Step Period [sec]: A
/data’yLumz22018 b6 23 22 40 23.dat Reverse Scan Direction ‘
hedyahe=(p g 5 A 3 Quick S Abort * * *
ngfset (gﬁﬁﬂe E&?%%MMS&»O@ e — ° ‘ Z — 0'*2 —|— 0'*2 0. — z /\/5
Pause Release Yy Yy— Y-+ Yy Yy
AR B A B B
> 15/ : ‘ 3 Vertical Angle Scan
':: Bump Initial Size [mrad]: -6
g 10} Bump Final Size [mrad] 5
EI : Bump Step Size [mrad)]: N
g 5: Bump Step Period [sec]: A
- Reverse Scan Direction ‘
Ok
Scan Quick Scan Abort ‘
Pause Release
Luminosity Fit RePlot ReFit Horizontal Offset Scan
Lum offset 0,887 | Bump Initial Size [um]: -40
Luminosity 1 | Bump Final Size [um] 40
0, [Hm] Bump Step Size [um]: &
Vertical Offset [um] 0.897 | Bump Step Period [sec]: A
iBump Y-offset target: 3.054 Reverse Scan Direction ‘
Set vertical offset above Scan Quick Scan Abort |
Pause Release
B m Y- Funakoshi



@KEK_B, Specific Luminosity and Beam-Beam Parameter

0.081@1.04 mA 0. 088@1 44 mA
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The beam size from Lsp Is consistent with that of no beam-beam.
Lsp = 4x1031 » Oy* = 300 nm (& = 30 pm)

- & = 23 pm for single beam in LER 9



@KEK_B, Specific Luminosity and Beam-Beam Parameter
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- & = 23 pm for single beam in LER 9



@KEK_B, Specific Luminosity and Beam-Beam Parameter

0.081@1.04 mA 0.088@1.44 mA
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- & = 23 pm for single beam in LER 9



Beam-Beam Blowup

1400

1200

1000

B, =3 mm
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Beam size at IP estimated from X-Ray Monitor
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Beam size is large at the low bunch current in LER.
Blowup is also significant at high bunch current.



Degradation of Specific Luminosity

Lepec (10°° cm™®s™/mA?)
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@KELB, Correction of Machine Error

skew quad-like coll

Skew quadrupole corrector coils in QCS (for each main quads.)

9
Rotatable sextupoles in LER S
= |
Sextupole corrector coils in QCS §
Skew sextupole corrector coils in QCS 1
©
o <
Octupole corrector coils in QCS =
sextupole
— octupole  oetypole skew sextupole | Skew sextupole
I QC2LP  QC1LP QC1RE QC2RE
o T

~ s P ¢ —a _—=a
ﬁ QC1LE QC1RP D =

QC2LE octupole octupole QC2RP
octupole sextupole| SKew sextupole

| T

sextupole
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Travel Guide for Luminosity Mountain

Speaflc Luminosity is improving day by day

1 1 T

31 1 i \H,T 1 i I 1 1 I
X10 Lum|n05|]ty contour N l ]
| ™~ ) 34 2_-1
June 29 " 1@ Lem s
U High bunch curre ““» N -
E (np=395) extrapolatlon ' T T
_ peak=2.29X1033 x4 L=9x10%@ 1 08[A] 1. 10%
IU'".l 1 . 5 : | .
™ — —
lE . ..'L.F: =
O B -
_ T it 2 I e s By S —
@ - : .
-H:I e 5 : | ’ B
o - * May 33 : ; s - - 2.5x10%3 cm 21 -
) @ ' 5 """"""""""""""" e """ 1@'33[ cm 25”'1'] """""""""""""" """"""""""""""" [ """ o ] """"""" =
<, - Reference ; . 5 z -
o : _
p _ bunch current ]

- (nb=789
@ | | | | ? | I | | | | | | | | | | | | | | I | | | |

0 100 200 300 400 500 600
npI,I. [mA?]
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@Ej History of Phase 2

. 80— """"""""""""""""""""" I\’/Ié’)”(’."IJHER"E"SOO"TWA """""""""" ' """""""
TR S I i I s B ™ T
e AOOF— R i i A e T s i == L1
= 200— g A=)
0 I A A I l A I A A A A A l A A
800
E 31010
x 400
-
= 200
X103 6
— 5
" 4
N3
o 2
- 1
=0
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@KES Machine Parameters in Phase 2

High bunch current Reference High current

LER HER

265 217
0.494 mA/bunch

4.6 nm
100 mm
3 mm

45.545

43.612
928 nm
nm

0.030 0.021 0.0277 0.0186 0.0244 0.0141

2.29 x 1033 2.62 x 1033 5.55 x 1033 cm-2s-1

test of luminosity performance typical physics run *ey enhancement in LER 15



@Ej Integrated Luminosity

Daily Integrated Luminosity in Phase 2 (0 - 9am for 40 days) ONLINE Data

DET

-
()
o

What'spappen?, B

Efficiency [%] jpt. L [pb'l
Co
(o

’6/6  6/11  6/16  6/21  6/26  7/1 7/6  7/11 _ 7/16
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Issues in Phase 2
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O

Super

KeKB

lher [MA]

ILer [MA]

Number of QCS
guenches per day

800
600
400
200

808
600
400
200

un

Collimators are
almost full open.

Belle Il abort system (diamond abort)
____________________________________________________’.

, i ; ; ; g - Damage éf collimator ﬁead _
""'[I}hl':élt'oéhbalzgfgg%?i ———————————————— Injection- |- Collimators -not optimized - SRS |1 B | =1 ) SIS R S—
" for BxB FB ? with ECK| well when beta squeezing ‘ i E ?
| | | | Damagti—:- of coIIimatoir head
T Testof | mER e
- waist knob g l g
* I v v | | v

___________________________________________________________________________________________________________________________________________________________________________________________________________________________

@—X | | ] | Ii ] | | l |
o"eMes 4/1

3/21/2018

The first trial
of beta squeezing

4/11  4/21  5/1 5/

11

5/21  6/1  6/11 6/21 7/1  7/11

18

High temperature Beam operation was
due to Hot summer sometimes unstable.



@Ef, Damage of Movable Collimator (Head)

e Vertical Collimator
Compromise lifetime, injection,

and detector background.

Bottom

LER electron
TSUKUBA
DO1H4 DOIH5 o DO2H4 15502
Do1Vl — —-— D02V1
HER LER
o %
& Belle Il &
'“/ new type \‘P
KEKB type |
outer of the ring
~
4 H N P % o .
5 I '3 NIKKO omo =i |lIE New collimator (SLAC type)
o [/l L = ! '
=) & 4 i
i At B
W o
Tl =
z HER

width 12 mm

Top head
D06HA4

electron bam
DO06H3

RF(ARES)
FUJI

Number of movable collimators is small in LER.
Especially, only one in the vertical.

Y. Suetsugu, T. Ishibashi, S. Terui
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@EK_B, Incident of Collimator Damage

Peak Luminosity* 42.494[10° fem* fsec] @11:20 Peak Luminosity™ 071102 /em? fsec] @10:41
Integrated Luminosity* Integrated Luminosity* .00[fph] 7/9/2018 10:30 - 7/9/2018 11:30 IST
L U o p.8—F. -~ T -~~~ [ "~ "~ [ T I Tt 400
0.6 ; ; ) 5 | | | .
HER 400 | — - 10~ - HER : = — 107
O.SE= A —_ = 0.6 : ; —300 | =k
| A St 300|8 | . 6 : s T .
_ § 10 _ g § - 10
Tl T i e 200 | @ | 99 =
o I T et UL AL SR L RS LLL R & . -7 — C — | g
= 1003 |10 S| 0.2F i 3 [10
L[ B L E e 5 u n : =3
S | 0.0 —F"FFFF —aoe — Llqg® = 0 Q: +—+—TF— — g8
~ - LER 3 1o tw? o I < F10
< C - 7 4] = : W
A | o4 J100| £ [10° @ | 0-3F Z rio®
- “ 0.2F R
O 2 e T o 107 - § o 107
C &l 01_ \ : ; : - &
oF L8 D f——+—+— ——t— ——+— ——— —t—t+— —+—+—+—0.01 Lg%
1 £ S . SO — . : ' -
S ¢ N < s 0.0085 5
S - =5 & | @.8F ; ; . 5=
= 30 - : & a9 = - : : ’@ 00 g m
> - : 5 = T 2 - : : 4% 2 -
7 C 5 s m = = 0.6 s | 4 o &
g 29 S ;] ?5 = a.eejo_?
= u : : . o8 = £ B : : 0% o
B 2@ TN = %= =] 0.4r . 0.004% &
5‘ : : : : 5‘ B 1 A L 1 l 'l 'l 1 ' I 'l A ' 1 I 1 A L 1 L Il L 'l | A L L 'l U
(er] 1 L 1 L L L L L i i 'l 'l 1 'l 'l 'l 4 I 4 4 1 U 0 T " T T (3 " L T (3 " 8] T T " i T " " L T " L w T
g 39 e e s L | I e s L . . v N - o N N b " N B - s g.. g 02’6 l I | g%) g
g| WM R T e e e 39 g| 3@ ; ; ; s |28
5 ; ; = S 20 A 0 oo 18 |BF
| LR frorasranee s L S @ . 10 : ; ; 5 =2
- | T EEE e L e At i EP N 2 AP T & P R S R L. =
o —t— I — ' — ; * — * — E.Q (% Gh h m Bm —
@ 19N3M@5  4@" 10"30™0° 40" 50" 11" 10™ I 20 30

QCS quench (LER and HER) QCS quench (HER)

LER vertical collimator has damage. HER vertical collimator has damage.

Vacuum pressure rise was observed Vacuum pressure rise was observed

in the vicinity of the collimator. in the vicinity of the collimator.
No bunch oscillation with beam loss
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Super
KeKB
—

Beckoning cat
(Fortune cat)

-4

Walala

... 10 be continued in Phase 3

It is believed to draw happiness and customers.
"luminosity"”
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Luminosity in Nano-Beam Scheme

Beam-Beam € L = re Nz 0y

Yy — o

Parameter 27""‘)/::(0'276 ’ f) Ey
However

B, — small * £, — small »L — large

N_Ninpfo v+ 1£&y-

47‘(’(0';’6],:]3)\/6@/5; - 2er. B

Luminosity L =

Final Target . — x2 [, — x1/20 ¢, — x1 * L — x40




Luminosity in Nano-Beam Scheme

Beam-Beam € L = re Nz 0y

Yy — —

Parameter 27""‘)/::(0'276 ’ f) Ey
However

B, — small * £, — small »L — large

N_Ninpfo v+ 1£&y-

47‘(’(0';’6],:]3)\/6@/5; - 2er. B

Luminosity L =

Final Target . — x2 [, — x1/20 ¢, — x1 * L — x40




Luminosity in Nano-Beam Scheme

Beam-Beam € L = re Nz 0y

Yy — —

Parameter 27""‘)/::(0'276 ’ f) Ey
However

B, — small * £, — small »L — large

N_Ninp fo Y+ L&y-

Luminosity [ = — ~ n

47‘(’(0';’6],:]3)\/6@/-5; - 2er. B

Final Target . — x2 [, — x1/20 ¢, — x1 * L — x40




Luminosity in Nano-Beam Scheme

Beam-Beam € L = re Nz 0y

Yy — —

Parameter 27""‘)/::(0'276 ’ f) Ey
However

B, — small * £, — small »L — large

N_Ninp fo Y+ L&y-

Luminosity [ = — ~ n

47‘(’(0';’6],:]3)\/6@/-5; - 2er. B

[ )
Final Target . — x2 |8, — x1/20| & — x1 * L — x40
-

_
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Luminosity in Nano-Beam Scheme

Beam-Beam ¢, = 7o N y
yt —
Parameter 2ty (05 opr) \| €y -

However

B, — small * £, — small »L — large

N_Ninp fo Y+ L&y-

Luminosity [ = — ~ n

47‘(’(0';’6],:]3)\/6@/-5; - 2er. B

-7 Ey — small

[ )
Final Target . — x2 |8, — x1/20| & — x1 * L — x40
-

_
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Luminosity in Nano-Beam Scheme

Beam-Beam ¢, = 7o N y
yt —
Parameter 2ty (05 opr) \| €y -

However

B, — small * £, — small »L — large

N_Ninp fo Y+ L&y-

Luminosity [ = — ~ n

47‘(’(0';’6],:]3)\/6@/-5; - 2er. B

-7 Ey — small

( )

L — x40

[ )
Final Target . — x2 |8, — x1/20| & — x1 *
-

_

-
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Overlap Region at IP

Ordinary collision (KEKB) Nano-Beam (SuperKEKB Phase?2)

Z vertex Ydistrvibution

Belle case 1999 data

S0 g ' Belle I 2018 (preliminary) -
— 3000 L Median=-0.015¢cm '"4 :
g 2500 | 0sz=0.055cm . '* -
- 2000 F o -
@ ' + + Runs 1869-2047
< 1500 | v, -
-
W : , . ;
2 4 2 T 12 I\ s 2 b1 2 b 3 o2 2 lOOOL_ ™ B
20000 -10000 0 10000 20000 =00 | . . i
, . .
-1.0cm  Z(Km) 1.0 cm - [Lot=24ppt . :
' A ettt 1 i B n
-0.4 -0.2 0.0 0.2 0.4
c=4.5mm Zo [em]
O = m
measurement at Belle 550 H
measurement at Belle |l
4 > ] ] ] ] ]
b h | h x 2 The vertex distribution is constrained
unc engt X in the nano-beam scheme.

o4 l. Adachi, T. lijima
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—

Rotation Error of QCS

skew quads. XY couplings

\
\ —
\
Q C I R P M Pl 1 I M L 1 P I Pl 1 P 4 M Pl I L 1 Pl " I P P Pl Pl
Ll T | g 1 ] L [} L] L 1 “ 1 1 n b1 L [} 1 n () 1 n
P -

H‘" . s W Ll

L] p

_____________________________________________________________________________________

Ry

A mrcrran vegoa Y e LT

skew quads.

QC1L

Ry (m)

Ry (m™~)

=
=

w

i

The same amount of rotation does not affect S —— S M
arc sections. s o "
_;QEMiI . ||
_ _ -1560  -1000  -500 | © ) 500 1000 1500
The global correction of XY couplings can not AR b R R e
correct XY coupling at the IR completely. 5959505 999998 3 3885935  £998889

— e — —— — —— — — —— —— — —— — e — —— — — — — —— — — —

R4

XY coupling at IP remains locally.

Skew quads in QCS can be used to correct the local XY couplings.
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Super

] Waist Scan by using QC1

LER As = -1.14 mm HER

Bl File Edit Window

As = +0.4 mm

2018-06-22 22:24:07 Help «

Bl File Edit Window 2018-06-22 23:30:59 Help

Conditions of data taking

~Conditions of data taking

Wait time before data taking (sec) | 5 Wait time before data taking (sec) 3
Preset of data points at each step 30 Preset of data points at each step SIC) |
C v Trigger of Data Taking - _1ypw [ Trigger of Data Taking
10 .:_ . : - : . S L] . 20.§ ~ Every WWait Time 8 | ’_______k_-—-—H_____?:-_ i N 7] 2 0 2 EVEW YWait Time
~ B BE- Y 3 I’Il E ‘ :{ ;I < 19: " Csl Luminosity ) T - i-f""" T 118" Csl Luminosity
M 4 48 TR 182 | - zowm o2 s P S ol E ZDIM
- ® O ' ' .’. ' S 178. | & LumiBelle2 — g% - 9 W &R | & LumiBelle?
VA gk 8 2 16 P — VA g ° AN R
28 4 o o ! ; ¥ . e ' ¥ 2 108, | Wai Time [seq 0 25 T t H 18 | wait Time [se 0
2E— o s ® ! e © ? e o Rejection of wrong data 2r'g i o o I ' 145 Rejection of wrong data
256 _I 1 . [ ' L @11 L P 2 1 .1 1 L gy ‘_._l.l 1 ‘ 1 |= L ¥ _‘ N Delete newest data | é.l | l__l_._l_!l_l__._l— 1 1 . 1 I 1 1 1 1 I. 1 1 . 1 I 1 ; N Delete newest data ‘
200 = —=3000 4 -Luminosity Scan _1160 - S emsssees et SN _Ja0p% Luminosity Scan
- —— 3 o u T -
S —352500 canic 80— SRR S
@ = = o Scan Start @ - — 3 =1 Scan Start
- CTNOUNIUUNIVNIUN FRNIUNITUNUUNND NINUUVSUUNIUN: WIVTURIUUUMILS SUMIUUVITRIIUNIE SOUNUNIUMVIVI RUSRNIUNTUNIE ST __32@005 - har 60F— —:309'_ : -
= 0oF 21500k " TP = .ok oo o P
100 3 -1 40— — + Usual
E = = sua
3 _S1000® 5@ 8 " F 3. ® |
= © iBump V offset 2 20 ?—\T‘T > O — . e __%100ﬁ iBump V offset
" iBump ¥ angle : - = | iBumpVangle
0 & -0-0
'@ iBump H Offset 140 I_l I 1 1 1 1 I 1 1 1 1 _?- 1 1 1 I 1 1 1 1 1 1 1 1 I 1 : iBump H Offset
“ LER H Tune o - u 160w LER H Tune
© LERV Tune 5120 o ____Beam Slze A § LER ¥ Tune
© HER H Tune @ e B &7 140, | © HERH Tune
~ HER ¥ Tune 4100 2;:\ R 11pN | HERVTune
[ ol —120m - \
E .—_ \"‘1—'— -t i "y :
| S 881 L ’H;‘E:_%_ ‘Ii_, - ] = & E S m
Scan is paused. (%) o e o - o 1100%  scanis paused.
~Read from File ?.(i).: I IR R N1 I L TR I T SR S T PR S T R T T | 1_-‘ . 061-. Read from File
11 Read File - F _30.001¢ Read File
S = ~Data Fit S 10— ~3p o1y DataFit
: | ' : OFipsaY] E 9 —90.001¢ FitData
a9 : ; Fit Result LumCsl| -1.5451 o 3 001" Fit Result LumCs| 2794
- ~ |- - Error of LumCsl | 1175 ; 8%' = | Error of LumCs| 0766
: ; ] O = _ 4 '
E Lu m I n OS Ity - Fit Result LumZD LM -1.2420 & 7:_ w d 001. Fit Result LumZD LM 2323
7% | | | | h | | | Error of LumZD LM 0314 @ - | | & | | | (0. 001. Error of LumZD LM 2087
= s | I B | I B | I I S | I | | i | J = . ~ = Lot ] ] ! b1 : b1 b1 001 - ~ . a7
5 “a 3 > 1 0 1 5 FE Resulft I_Lum.lselllleZIZ 1 é{;zii ) 1 0 1 > 3 Fg REbU:[ LLumlPEjelllleZZ gg;i
. rror of LumiBelle : . rror of LumiBelle .
LER QC1 Walst Scan Fit Result HER Size | -1.5159 HER QCI Waist Scan Fit Result HER Size 0647
Error of HER Size | 0891 Error of HER Size 0994
| | | F- : [ | | || | . .
L E R W t P t it Result LER Size , -1.1730 H E R W t P t Fit Result LER Size -1.6635
a I s OS I I o n Error of LER Size 0704 a I S Os I I o n Error of LER Size 5009
Fit Result HER Life -1.6104 Fit Result HER Life -3.5433
Scan Start: 2018/6/22 22:57:53 Error of HER Life ’ 019 1 Scan Start: 2018/6/22 21:48:44 Error of HER Life 2.3422
Fit Result LER Life -1.6735 Fit Result LER Life -34676
Error of LER Life | 1062 Error of LER Life Nal
Scan History Pannel on keg-macminil.kekb.kek.jp:0.0 lﬂ{ [ \Scan History Pannel on keg-macminil.kekb.kek.jp:0.0 B B
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Super

KeKB

— Collision Tuning with IP Knobs

A. Morita, Y. Funakoshi

IP XY coupling knob and dispersion knob

Skew quadrupole coils at sextupoles are utilized.

.1 File Edit Window 2018-05-27 16:44:19 Help - B File Edit Window 2018-05-29 04:11:24  Help
- - - - ~Conditions of data taking
Reference: 2018-05-27_16:00:21.579_Tune <on-line:linkup> Wait time before data taking (sec) 20

Preset of data points at each step | 50|

[

4 E_ . v~ Trigger of Data Taking
1.2 E_ ! ’ __0 66 2 "ﬁ EVEI’Y Wait Time
_ U 15_ ! 3 " Csl Luminosity
= ; ' ' o 20-8 ' ; ¥ -=79.64F - zDLM
tof ' - .50.6F— i il = E o LumiBelle?
= Jﬂ_ f 4 h ..) ;'30_42.._ .............................................................................................................................. 10.62 8 . u'ml ele
¥ s maﬂq mzmm *psmmm«eu W MR Lyt Yt taniiatpiuns hm @ oo 1707 2 wai Time seq 10
o 48 C —10.6 _ [Rejection of wrong data
OF B N
¢ 20F \1 4 5 L L S— L Delete newest data
- 0 et N A \ ,’“'\‘ o = ‘ __320
& -30F “Y \) \f\ x - _|42 = = . o ~Luminosity Scan
-40 PETTTUITY TTTFEITTCITTCITY TITPTITTCITTVITN] EETTCITR LY PEIETUTITY [ETTPITTTCITRCISE SESTERETCELS 40— —13002 = =
0.3k T T T t t T T E w_ F - 3 Scan Start
s o-3F E -H38F— ’ i r
o-if i J - —36E- o E —[280k- | Scan Type
- 0 . M’,‘n* e e E N o
“.o.ik L \ L ) W fv‘l N ERPU MU I "* O34 L] 1.0 ) LAl
1.5 T 4 T t T t 4 o F E ; : I : __2605 " iBump V offset
L E 32— ®1 3| - BumpVang
- 0.5F J\ -} 30-_;_1 [ l 11 | [ 1 I PR W I P T i I [ Sl S I 1 | I_I_"240 ! ump ange
Hv- o PPNV, \ /v"‘\'-"ﬂ\ 8 f\n WAAA A ; = i " iBump H offset
0.05 e R A . i : 130~ %
= 770 A I_,_, - 312@5_ : ~ —5705
L .o‘.)os: s - ea m S I Ze v : % I 560"' Scan is paused.
:- 006‘;; o RO B0 oS SO, TOE SAS U R O S e .3110 g_ : _'_j : H : i —gsoﬁ. Fit Data
& 0.00Lf - s100E= i * i ’ 37 x| FitResuit LunCsl -.2786
= ok - g u . . "3 TR I | . v gl 7 ; , . : —J40m
= .0.001l} ' i @ Y ' ' ' ' ' i 3= Error of LumCs| 118.5082
<.0.002 s 55 ST T R E— v T T N S N B M a— Lowi30  |fiResutLmzDIM | .0032
11,5 - : 10. 003 Error of LumZD L ’ 8.2715E-4
) . ‘ Fit Result LumiBelle2 3.5402E-4
: - - E 11— 0.003" Error of LumiBelle2 .0000
R LALAN a - , .
- . u m I n O S I y ) : 4 Fit Result HER Size 1.0565
= g 10‘5:_ o Efi 0.003¢ Error of HER Size | .0199
| SELIICA IS N | Fit Result LER Size | -.5985
'8 R' (W) _0.999 _1 .m - 1 OOO @:-’ ' nv (m) om 0.m 0.000 *:-’ -—r L1 ‘ L1 I L1 I L1 I [ | l L1l I [ | | I l—re 003. Error of LER Size .0181
H A 0 5E-4 0.001 0.0015 0.002 0.0025 0.003 Fit Result HER Life 0013
* RZ (mm) -3.000 -2.000 '3000 > @ n'y(mrad) 0.002 0.000 0.000 «* HER IP:R1l Error of HER Life { 1201.7743
~ R3 (1/km) 30.417 30.000 30.000 4.1., ' Fit Result LER Life | -.0185
" Load Zero Reset SET % = Error of LER Life . 642.9888
R4 (mrad) 0.039 0.000 0.000 €} r1 IN
LastSet is changed to 2018-05-27 16:44:14.111_Tune . S S SR RS
can Start: 1
Scan History Pannel on localhost:70.0 IEI\ B
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@KEK_B, Beam Lifetime

LER June 12, 2018 HER June 12, 2018
SRELELELE B L L L ool .~ I . ' T~ T T T T T T T =
5 X * - y ' - ' -
0.2 5, = 200 mm @y = 3 mm AT T - nb:789 p0:0.0027 pl:0.3368 A
—_ f - ] —g 5[ |——Nb:1576 p0:0.0028 p1:0.1923 K
v - 7, Bl L ~ o
< ] < B =200 mm B =3 mm / :
= ~ E0.04- Fz y / ~
b ; £ o 03E 5
C - C f :
a . I n 0.02f -
7)) B il v i -
© o o5l ——nb:789 p0:0.0663 pl:0.6165| o [ :
=7 ——nb:1576 p0:0.0647 pl:0.5013| - o o1k i
N S R B A P R B N R B B B ;
0 0.05 0.1 0.15 0.2 0.25 0 0.05 0.1 0.15
1/(gy [pm])*/2 1/(gy [pm])*/2
LER current: 320 mA HER current: 285 mA
Touschek lifetime: 35 min (np: 789) Touschek lifetime: 86 min (np: 789)
lifetime (others): 80 min lifetime (others): 28 hours

Physical aperture limits the beam lifetime.

Movable collimators to reduce background and avoid QCS quench ey is controlled by vertical dispersions.
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Sextupole Tuning and Beam Lifetime

ID number specifies a different set of sextupole combination.

Loss Rate [mA/s]

5 sets of sextupole settings

LER
0.05-_.| AAAAAAAAAAAAAAAAAAAAAA I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I AAAAAAAAAAAAAAAAAAAAA llxl,¢'_
i | | | 2!4! ]
0.04— |mpr_ov§‘\/ ,,,,,, SN S ]
- | ~ beam lifetime 5 - T
S . e ref, -
- o S T o . ’/$3 __________________ ______ 1 .
- é 5 3 I 3 3 T
B ‘ ‘ e o ‘ ‘ ]
0.02 T e 4 -
0.01-_. ................ ............................................................................................................................................................... —
.-' ll'llll'lllllllllll llIllllIllllIllllIll
® 0.005 0.01 0.015 0.02 0.025 0.03 0.035 0.04
1/0y [pm]

— Beam size larger

Beam size smaller —

June 27, 2018

2" . with optics correction
4’ : with optics correction

oy measured by XRM

Sextupole tuning could not improve the beam lifetime in the LER.
Physical aperture limits the beam lifetime. (Tracking simulation supports this.)
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— HER Tune and Detector Background

Luminosity run, May 29, 2018 H. Nakayama

slide from Phase 2 summary meeting
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