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Comparison of beam optics

- Three LER optics are examined at /7', = (60,0.6) mm for
Z ~ 1% 10% /em?s.

“‘Bad OHO”: inherited and squeezed from the given optics, having an
irregular optics at OHO, which might have been introduced by KO.

« “perfect”: adjusted phases and ffs at SLY to be ideal. Also rectified optics
all around the ring. Skew components in QLCs and QKs, which do not exist,
are introduced.

o “compromised”: Relaxed the conditions for SLC and the IP from “perfect’,
by using only existing magnets. Rest of the ring optics is basically same as
“perfect”.

K. Oide



Comparison of optics Super
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e Hor. emittance LER/HER nm 42 /45 | 44/45 | 3.6/45
3 | — VB £,0/€z, LER=HER % 1.5
g ¥p ©Compromised | - =By Bunch current LER/HER mA 1.0 / 0.81
L:-; 2 Bunches/ring 2200
. I Bunch length! LER/HER min 4.8 / 5.5
S Energy spread! LER/HER 10~ 7.6 /6.3
55} Luminosity 10%* /cm?s 11.4 11.1 12.2
il | Atpy /27 btw. IP & SLY 0.003 0.009 0.001
y AB/ btw. SLY % 0.13 3.6 0.011
£ Anpe QPQLY1C 0.01 0.01 0.0002
£ o | Ri, R, QIP 1x10°® 0.012 1x 10719
s I R, QIP m 8 x 10714 7 x 1076 2 x 10714
Y : R3; QIP 1/m 5x 1076 0.21 3 x 10710
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According to these results, the Touschek lifetime is roughly fitted by: T
* 15 —1
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G620 mm pm 1010 (1)
with
c11,(80%), 4.5 nm, 60 mm) = 300 sec, 2020 optics, (2)
c11(80%,4.5 nm, 60 mm) = 560 sec, “compromized” optics. (3)
: | | | | | | I | | || :
600 — ® exp. 2020b — SuperKEKB : June 21, 2020 SuperKEKB : July 1, 2020
i ¢ e Model i LER HER LER HER
i "Combromised" i 4.0 4.6 4.0 4.6 nm
500 ® omp _ 712 07 536 530 A
- - 978 978
- - 0.728 0.621 0.548 0.542 mA
400 [ iy 760 1270 600 1177 sec
— N :. 17.9 16.6 15.5 16.6 um
6- 300 - ® _ 0.403 0.317 um*
- ® o - 0.285 0.224 um*?
- - 44523/ 46.581 | 45.531/43.577 | 44.525 / 46.581 | 45.531/43.574
200 - 80/ 1.0 60/ 1.0 60/0.8 60/0.8 mm
l i 10.7 12.7 12.3 12.7
i i 80 40 80 40 %
100 — — 0.0389 0.0261 0.0345 0.0199
B - 5.43 x 1031 6.90 x 1037 cm-2s-1/mAZ2
: 1 [ 1 I [ 1 1 | 1 1 1 I 1 1 1 I 1 1 [ : 240 X 1 034 200 X 1 034 Cm_28-1
0 0.2 0.4 0.6 0.8 1 Y. Ohnishi @KEKB-ARC 2020

Aug. 27, 2021
K. Oide




* = (60,0.60)mm, ¥ =1x10¥cm2s~!
= | Beam-beam tune survey (BBWS+SAD) 7, =60.0.6)mm. Super
e KekKB
y —
CW = 0% CW = 20% CW =40% CW =60% CW = 80% CW =100% ">
C om p rom i Z2e d 60_tm_2b.sad sler_1705_60_06_cw60_tm_2b.sad sler_1705_60_06_cw60_tm_2b.sad sler_1705_60_06_cw60_tm_2b.sad sler_1705_60_06_cw60_tm_2b.sad sler_1705_60_06_cw60_tm_2b.sad
wWhne — 1vwew, paruwics = 100, CW = 09 turns = 10000, particles = 100, CW = 209 turns = 10000, particles = 100, CW = 40° turns = 10000, particles = 100, CW = 60° turns = 10000, particles = 100, CW = 80° turns = 10000, particles = 100, CW = 100% 12
0.64 0.64 0.64
1
0.62 0.62 0.62
0.6 0.6 0.6
> >
e e
0.58 0.58¢ 0.58
0.56 0.56 0.56
0.54 (- 0.54 0.54
0.520.530.540.550.560.570.5¢ 0.520.530.540.550.560.570.58 0.520.530.540.550.560.570.58 0.520.530.540.550.560.570.58 0.520.530.540.550.560.570.58 0.520.530.540.550.560.570.58
LY LY/ LV LY/ LY/ LV
17 f t t h 1) ad sler_1705_60_06_cw50_1b.sad sler_1705_60_06_cw50_1b.sad sler_1705_60_06_cw50_1b.sad sler_1705_60_06_cw50_1b.sad sler_1705_60_06_cw50_1b.sad
periect matcC N = 0° turns = 10000, particles = 100, CW = 20% turns = 10000, particles = 100, CW = 40 turns = 10000, particles = 100, CW = 60° turns = 10000, particles = 100, CW = 80° turns = 10000, particles = 100, CW = 100% . .,
: ' — TT — v .
064 &@ 0.64 0.64 0.64 A 5
0.62 | 0.62 0.62 0.62
| ' ‘ 06% \d 0.6 0.6 0.6
>
e
058 . 0.58 0.58 0.58
056 i 0.56 0.56 0.56
0.54 0.54 0.54 0.54
0.520.530.540.550.560.570.58 0.520.530.540.550.560.570.58 0.520.530.540.550.560.570.5¢ 0.520.530.540.550.560.570.58 0.520.530.540.550.560.570.58 0.520.530.540.550.560.570.58
Vy Vy Vy Ve Vv, v, Aug.27,202

K. Oide



* = (60,0.6)mm, £ =1x 10> cm™2s~!
= | Beam-beam tune survey (BBWS+SAD) # =(©0.06)mm. Super
5 KEeK
y A~
CW = 0% CW = 20% CW = 40% CW = 60% CW = 80% CW =100% —>
“C H du m_2b.sad sler_1705_60_06_cw60_tm_2b.sad sler_1705_60_06_cw60_tm_2b.sad sler_1705_60_06_cw60_tm_2b.sad sler_1705_60_06_cw60_tm_2b.sad sler_1705_60_06_cw60_tm_2b.sad
om p ro m_l Ze 00, CW =0° turns = 10000, particls =100, CW = 20° turns = 10000, particles = 100, CW = 40° turns = 10000, particles = 100, CW = 60° turns = 10000, particles = 100, CW = 80° turns = 10000, particles = 100, CW = 100% 12
064 & 0.64 0.64 0.64 0.64 0.64
1
0620 Ao & - 0.62 0.62 ~ 062 0.62 ~ 062
i I 4 g p 1 o8
0.5 N o 0.6 0.6 . v < 06 06
b B >> B 3 ’ B ~ B A
— — — r_ — —
0.58 iy T SRS 0.58 e 0.58 — g Jay 0.58 =¥ 2 0.58
- - = - ’_ =
0.56 056 A& 0.56 L 056 A 0.56
; ) : : : :
0.54 1 RS S 054 | AR 0.54 Sy $oemy 054, SEEEE ot 0.54 .

0.520.530.540.550.560.570.5¢

“Bad OHO”

0.64

0.62

0.58

0.56

0.54

0.520.530.540.550.560.570.58
VX

A

150_4b.sad
.~ =100,CW =09

LV

Vx

0.520.530.540.550.560.570.58

sler_1705_60_06_cw50_4b.sad
turns = 10000, particles = 100, CW = 20%

turns = 10000, particles = 100, CW = 40

0.64

0.62

0.520.530.540.550.560.570.58

A’

sler_1705_60_06_cw50_4b.sad

s N

,,,,,,,,,,,

.............

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Vx

turns = 10000, particles = 100, CW = 60°

‘ .l
0.520.530.540.550.560.570.58

LY
sler_1705_60_06_cw50_4b.sad

il _ddimm
0.520.530.540.550.560.570.58

Vx

B 4
:

A\’

0.520.530.540.550.560.570.58

sler_1705_60_06_cw50_4b.sad

Vx

turns = 10000, particles = 100, CW = 80°
3 :

|

0.520.530.540.550.560.570.58

LV
sler_1705_60_06_cw50_4b.sad

turns = 10000, particles = 100, CW = 100%

0.64

0.62

4 1.2

0.8

I""'I"'I"'I

,,,,,,,,,,,

0.520.530.540.550.560.570.58
Y, Aug. 27, 2021
X K. Oide

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,




| Beam-beam tune survey (BBWS+SAD) #=(60.06mm 2 =1x10"cm™s" Super

8 A~
Y
CW = 0% CW = 20% CW = 40% CW = 60% CW = 80% CW =100% —>D
“C mprom H d 99 'm_2b.sad sler_1705_60_06_cw60_tm_2b.sad sler_1705_60_06_cw60_tm_2b.sad sler_1705_60_06_cw60_tm_2b.sad sler_1705_60_06_cw60_tm_2b.sad sler_1705_60_06_cw60_tm_2b.sad
o p O , _I Ze 00, CW =0° turns = 10000, particls =100, CW = 20° turns = 10000, particles = 100, CW = 40° turns = 10000, particles = 100, CW = 60° turns = 10000, particles = 100, CW = 80° turns = 10000, particles = 100, CW = 100% 12
0648 § 0.64 0.64 ' : -— 0.64 0.64
; | y ] 1
0628 . Mo @ 0.62 0.62} ~ 062 ~ 062
0.6 . N, 0.6 — 0.6 — 0.6 — 0.6
b B g B by 3 B 1T > B 1 > A
- > - > : - > - > :
— = - r_ - -
0.58 [y T i B T —dmmie . S 0.58 | 0.58 — S dlnd . S 0.58 r rrrrrrr 0.58 |
0.56 Ty O 0.56 056 . 056 0 8 0.56
= = = - - =
; : : 4 : :
0.54 1 RS S ey e 0.54 0.54 N 'y 054, SEEEE ot 4 0.54 - .
0.520.530.540.550.560.570.5¢ 0.520.530.540.550.560.570.58 0.520.530.540.550.560.570.58 0.520.530.540.550.560.570.58 0.520.530.540.550.560.570.58 0.520.530.540.550.560.570.58
LV LV ar LV LV LV
1 Bad OHO!! /50_4b.sad sler_1705_60_06_cw50_4b.sad sler_1705_60_06_cw50_4b.sad sler_1705_60_06_cw50_4b.sad sler_1705_60_06_cw50_4b.sad sler_1705_60_06_cw50_4b.sad
z 3 : 5 3 s 5 5 : z 5 : z : |||'| . =””= ”= ': : : : =7 : : ;' s : ; s 3" Vﬁ 5 s : 5 “ : °
PRV N CppearTT e =y O Vertical blowug ears at v, 2 (.05, + gRSTiEt s OO N N W . - —
062 Trmmmm O — 0.62F 62— | 062}
I ! s i ’ 0.8
064 . FCSS— T 068 & . 6 6
> : >> F i 4 0.6
0.58 | b 27 4 & B s g - r
5 : | : : : 04
Yy % o 56| 5B ISR 4 AN 0_56" A &+ N
A | ‘ | - - :‘ , 0.2
0.54 SRS RN L 5, SRC SRR 0 5y AR O ey - 054 P - 054 4% aF - 0.54 e _RF $ O
0.520.530.540.550.560.570.58 0.520.530.540.550.560.570.5¢ 0.520.530.540.550.560.570.58 0.520.530.540.550.560.570.58 0.520.530.540.550.560.570.58
VX VX :vx 'Vx VX vx Aug. 27, 2021

K. Oide



Summary @ cere

» Three LER optics are examined: “perfect”, “Bad OHO", "compromised” with
g, = (60,0.6) mmfor & =~ 1 x 10 /cm?s.

* The dynamic aperture and the lifetime look insensitive to these optics.
 Theluminosity performance is somewhat worse for “Bad OHO".

 The "compromised” optics using only existing magnets looks OK for the lifetime and the
luminosity. This optics can be tried iImmediately in the next run.

e CW=50%is also OK up to the HER bunch current < 0.8 mA.
 Above assumes:
 chromatic coupling correction by rotating sexts.
 Noimpedance.

* No lattice errors. .
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