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Friday, Fabruary 23, 2001

LI INage 339X/ S pIxels

Machine parameters of the KEKB

(At the maximum peak luminosity recorded on Feb. 19 /2001)

LER HER
Horizontal emittance 18 24 nm
0.59/0.007 0.63/0.007
* / *
Px* /By (0.33/0.01) (0.33/0.01) 0
Beam current 677 559 mA
# of bunches/ring 1
(2700)
Bunch curret 0.596 0.484 maA
# of trains 1 1
| # of bunches/train 1153 1153
8 8
Bunch spacin nsec
hasng @ @
Bunch length (calc) S.5@6.0 S5.7@11.0 mm @MY
bl b 0.052/0.027 0.038/0.023
il (0.039/0.052) (0.039/0.052)
w/ % 45.513/43.574 44519/41.617
(45.52/44.08) (44.52/42.08)
Lifetime 120677 274@559 min@mA
Luminosity 24.7 % 1032 .
from Belle Cs| (1 % 1034 /em/sec
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Progress, Mar. 2000 - Feb. 2001

1. Better collision parameters:

e Reduce pBy* to 7 mm.

e Betatron tunes around (0.52, 0.08) since Mar. 2000, and
(0.52, 0.60) since Feb. 2001.

e Higher HER current than the energy transparent
condition (necessary when LER current is limited by the
single-beam blowup).

e Asymmetric LER/HER emittances.

2. Suppression of single-beam blowup by
the C-Yoke and Solenoid:

e Blowup due to head-tail was enough suppressed, but ...
e The “slow” blowup remains to limit the specific
luminosity as a functin of LER total current.

3. Sophistication in the tuning of luminosity:

¢ Dispersion/x-y coupling/beta-beat correction.

e Continuous orbit correction (every 20 seconds).

¢ |P orbit feedback by 4D dipersion-free steering.

e Programmed beam size control to minimize the flip-
flop, using the interferometers and a bump orbit.

¢ Programmed betatron tune changers.

¢ Programmed ... changers.

e [P dispersion/crossing angle/x-y coupling knobs.

e More diagnostics (interferometers, gated camera,
gated tune meter, bunch-by-bunch oscillation, photo-
electron monitors, etc.).



4. Improved Macine Stability:
e Improved efficiency up to 70%.
e New V4 movable masks in LER = virtually no current
limit to store in LER.
e Improvements in magnet cooling water system.
e Improvements in machine protection/abort system

against earthquake, magnet failure, beam loss, rf trip,
etc.

5. Stable injection

e Improved injection rate up to 2 mA/s for positron, 4
mA/s for electron.

e Many feedbacks in Linac and Beam Transport.

e More diagnostics (wires, streak cameras, etc.)

6. Other improvements

e More SCC cavities to have the capability to store the
design current in HER.

¢ Stability in the control system.

e Improved data logging system.

® People, esp. the operators from Mitsubishi, were
trained day by day.



Luminosity [*103%cm%/sec]

Fill: 1141

Lum2000_4_15 12 9 45.dat

200 T I T ]
| maﬁr*"\rﬂ’\wm_ v — -
& a4

..1 7]

O 1 'E L i I l L ! - ]

10- 4 T + 1 ! } 1
i BiL =
g . ~'
g o[
€ +
E ol
(&} N ]

C _/ = P | P | ; 5
150 T T I T 1 l T T [ ; ) §

"’ -
1000} _
S00— |

i 1

O 1 1 I 1 1 l [ 1 1

148 40™00° 15Pog™ 20™ ag™
04/15/2000



Vertical Beam Size LER (Collision)

m i

H37 1004
8]8)74

yiys aseyd 1 ayy Aq pajededas uaym
‘und s21sAyd bBupInp paJnseauwl $3z|s weag—

3

. Cuy.

L

T T T T —‘ T T T T

uojsijjod Qe sazis weagq
R I B

o

‘ L o4
.‘I .
oA g
3 o .M.--.n :
* l..~ - ..
cRE Ay B e
A .ru... .” . :
- ¥ %

L

9

(peieiedag) W3 aziS weag [eolIo A

008

[yw] 1204 Y31

002 0

T T _

T

T

sweaq oM

| S

— | ali4 :(UoIs||0D) Y37 82IS Weag [BIUBA e

| 8114 :(psjesedas) Y37 82|S weasg [eO[UBA .g

1p L1 85 L 2 Ll 000ZWnT

(v/08/91)
‘sweaq om|

(v/08/91)

18p°9¢:12:22 0002 20 )} suow :weaq ajbuls

dnmojq weaq weaq + dnmojq weaq 3|6uls = UOK[j0d JP 3ZIS Weaq

[wr] o 1e azis weeg W3



"19)PIM SEM A}|soujwin] aYyj uo piouajos
JO 123ya ay) ‘Buideds 19onq Jabuoj Jo4

H31 10043
021 001 08 09 O 02 0
a,‘l. T T _14.1 T T _4 | ) T — T I o 1_\ T %9 _ [ | * 0
. i : m ; 1
= 14
B ¢ .A
: .:.... bt , ; : ; -
{ ¢ PIOuU”|OS ON s
' s : i ; E
. :
. ; —0}
piougjos T
—Sl!
i
| z ang :yaung / Ausoupwn oydadsiisy e | i
|1 819 ydung 7 Ansouruny oEowamﬁ"_mU ..... o .............. —02
[P PR TN _

Hujppeds 3»ong p¢

youngq ; Ayisoulwin-] aypads |sO

[yw] yusund W31

008 003 (8]0]4 002 0
& 3 T T — T T L] — hl Bl T _‘ D
, T
i u_o:m_om oz ~
L : :
B - \

jaubewl 3YOA-)/pIoula|os Jo )93

X ﬂ
r a4 'y
i U_o:w_om\wv_o> u umw
T - A ,. : —gy
... .w
mucm@mm q.. 1
440 plousjos] - |
(g Aq payndiynw 2 sixe ) Bujoeds jgyong p2 - .
: Bujoeds jeyonqg p jewioN - : ]
1 1 1 _ 1 — i _ ik W 1 _ ON
Hujoeds 3a)onqg ¢

younq / |sowneds



$192Nq (U33.16) %8 (P3I) €

H37 1004
003 00v 002 0
— ) _\ B p § _ T , § D
—S  ©
| @
142
5 R
<
1 2
=) m
— .
0l &
1 3
3
(o]
v,
<
—s1 &
1 8
2 8114 :ysung 7 Aisoulun oplasdg s e )
| 8]14 :yaung 7 Ausoujwn ayjoedg sy e —02
| | | ]

1BpI¢ 8T LT 0T 2T 000zwing

1PPE 17 8 6 S 000TW

08T¢ -#II1d ¢31d
9crT -#llld Tolld

(u33.46) 3»dNg H B (PaJ) 001 1,

H37 1004
003 0oy 002 0
T T ,— Al ¥ T — T T _ T T T D
—HS O
il 2]
[%2]
T
14
ubo“
4 o
— E
oL
1 2
3
(o}
] @
<
b -~
—s1 g
1 2
2 3]l :yaung 7 Alsoujwn oyjoedg s e 1
L 8114 :yaung 7 Aysoujwn apoedg s e —02
" _u | . " " | o |

1ep9 $T 07 € ¢T 000ZwWn]

1pye 12 8 6 S 0007w

v60¢ -#I1d 31
OCr1 -#I11d T o0

"PIOUI]OS pue 3OA-) .10} WS e
‘sbuipeds }9)dnq-p‘c‘z J0J e
“JU3.LIND |L10)} Y3710 uoidunj anbiun e si

(AoXo/| -3 1) yaung/Apsourwing si1dads ayj



Items consistent with the single-bunch

head-tail model Zimmermann-0hmi):

¢ Single beam phenomenon.

e Blowup depends on the single-bunch intensity.

¢ No dipole oscillation, at least in the low frequency
region.

¢ The threshold scales by (bunch current)/(bunch
spacing).

e No dependence on betatron tunes/optics.

e Blowup starts within 5-6 bunches at the head of a short
train.

e The effect to the next train disappears by having 24-60
bucket gap, in the case of short train.

e The bunch-by-bunch tuneshift agrees with the model.

e No dependence on the vacuum pressure.

e The C-Yoke and the solenoid were effective.

Items cannot be explained by the single-

bunch head-tail model:

e Blowup starts at the head of the train, for a long train.
e The abort gap (500 buckets) is not enough to suppress
the effect, for a long train.

¢ Slow blowup along a train exists, even with the
solenoid field.

e The bunch by bunch luminosity becomes flat for | < 650
mA, while the specific luminosity continuously
decreases as LER current increases.

¢ The blowup builds up with a time delay of 30-100
seconds.
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head-tail instability:
curable by c-yoke,
solenoid
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Synchrotron Light Interferometers

Bl Be Edit Window

04727722000 07:10:43

Help ~|

HER
Synchrotron
Radiation

Monitor

et ) b

Beam Current |

§ 400F T v —r = 4 \‘\—/\
> 308 1§ 0o 1
g 2 {1 £ 200t
£ w E g 100f ]
% o i I S
a 0700 200 300 400 500 ¥4 7000 Z000 3000 4000
Pixelintensity (arb) Seconds
Vert Interferogram Vert. Beam Size
120 Ans T T T T T
2 100F i E ¢ ]
E 80f E g 8t 3
g ok _ s : M«J\
E 40F 4 ® t B
- - | ¢d 7
(l) HIJO 260 3&0 Afllll 560 6 IDLUO ZUBO 3000 4000
Pixel Seconds
HOl’IZ lnterferogram Horiz. Beam Size
1 T T + T T
£ s} E
z 13 ]
E 401 o R
§ 20F ® sof ]
E ¢ & o
ZUO v (l] 1000 - 2000 3000 4000

Phxel

Seconds

— 6.0y .0 Measurement — |
\ —

| B m)

| B (m):

} n, (m):
The (mim):

By (m):

| B (m)

12.4872
32.0374
‘ 0.0000
[ a7o000

0.0070

|
O i
; 0.7000

— @, Measurement

EM. Path (m): | 376000 |

Sut Sep. (mm): | 22.1000 l
Wavelength (nm): | 513.1800
Magnification: | 09180
Visibility: [ osas1
G [ 00035
| AtcHaL [ 135

@, Measurement i

F Eff. Path (m): 37.6000 |
St Sep. (mm): | 10.0000
wavelength (nm): [ 510.4900
Magnificaion: [ 0.8000
Visibility: [ o317
sy’ 0.0068
Fit 8012 0.41

Main Application Area

Bl

B Fee Edit Yndow

0472772000 07:10:28

Help +|

LER
Synchrotron
Radiation
Monitor

i

11

SED |
Honna

|-~0: @ 1P (um)r—';r{f- (%)

Intensity (arb) PixeLIntenslity (arb)

Intensity (arb)

Image Proflle

Beam Current

400F7T = 3
300k B E i i
200k 4 c E
100 B § E
of j ©? E
G100 200 300 400 506 07000 2000 3000 4000
PixelIntensity (arb) Seconds
Vert Interferogram Vert. Beam Size
Ja——
100 g_ P R
[+ ®
- 2 :
0‘ b 0! L 1 1 i 1
100 200 300 400 500 "0 1000 2000 3000 4000
Pheel Seconds

Horiz. Interferogram

100

Horiz. Beam Size

60| i
i 1 ; 100 ’ 5
2 1 ® 50 ]
{9
L A Bk FESSET ol L I L I
0 100 200 300 400 500 0 1000 2000 3000 4000

Seconds

— £,.5.9,.0, Measurement

By (m): | 15720
B (m): [ 748383
Tly (m): | 0.0000
T (mm): i 0.6000
B, (m): [ 00070
[ BT (m): 07000 |
‘ J
r o, Measurement ——
| empatngm): [ 332020 |
Sit Sep. (mm): | 26.2000
Wavelength (nm): | 513.2400
Magnification: | 08255
Visibility: | 0.5243
Orpaaitty” 0.0030
At x(Hd.o.1.: [ 380
— o, Measurement
EfY. Path (m): 32.8418
Sut Sep. (mm): | 20.9000
wWavetength (nm): | 513.2000
Magnification: | 0.3604
Visibaity: [ oisss
et [ 0.0032
At x'M.e.fc | 1.04 \

[Eoaded LER Bearm Profie imags

&

Mitsuha shs / F'/cuna3am



Single-bunch head-tail model (Zimmermann/Ohmi)
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Tune Shift along Bunch Train

Jan. 26, 2000
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Vertical beam size (arbitrary unit)

Vertical beam size (arbilrary unit)

Beam size of each bunch
by the Gated Camera

Taken by the gated camera
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Variation of the delay of the beam size
against the beam current
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Some vacuum gauges show a similar pressure curve against

the beam current, but

e their delay times look much shorter than the beam size’s

e shapes are
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Schematic view of Photoelectron Detector
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Vout (mV)

Peak to peak (mV)

Pick-up current vs time

Beam current:215mA ave. 128
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Energy Spectrum of Photoelectrons
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Setup for PE Measurement
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