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KEK B-Factory(KEKB)

3.5 GeV(e') x 8 GeV(e)
2-ring, asymmetric collider

design luminosity
1 x10*cm?s?

Features:
-5-year project (94-98)
-budget 380 x 10°yen
-in TRISTAN tunnel
-BELLE at IP |
-finite-angle crossing of

2x 11 mrad at IP

-crab crossing scheme ( futun)



7/ 80

Electron
Source

A4 0. 84
-3 HER : High Energy Ring
r-" LER : Low Energy Ring
3
8 9K

+ Positron Target




KEKB Parameters

®3.5 GeV(e ) x 8 GeV(e)
®3016 m circumiference
®_uminoisty 10°*cm™s™

® Beam-beam tuneshift £= 0.05

®.5,*=1 cm
o =90 pm, o, = 1.9 pm

®Currents 1.1 A(e), 2.6 A(e")
® 5000 bunches with 0.6 m spacing

® Crossing at 2 x 11 mrad at IP
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Interaction Region

1. 2 x 11 mrad finite-angle
crossing at IP to simplify IR and
fill every bucket with beam.

2. Superconducting final-focus
quads and anti-solenoids inside

1.5 Tesla BELLE detector
solenoid.

3. Crab-crossing scheme as a fall-
~ back option. Superconducting
crab cavities are being
developed.
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RF system

- Number of cavities:

Oct.

-as |

t=0 Oct.|Oct.
99 | 00 | 01

LER ARES| 12| 16| 16 20
HER |[ARES| 6| 10| 10/ 12
SCC 4 4/ 8 8

- ARES and SCC are working
‘without any problems

- 380 kW is delivered by a SCC

- Breakdowns of SCC is quite rare
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It), LER (Right) ARES (Normal conducting RF
for LER,left), HER(Right)

Superconducting RF
for HER
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n [molecules/photon] (arc ave.)
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n [molecules/photon] (arc ave.)
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94/4 Construction

-98/11

98/12/1 Commissioning of HER
started

99/1/10 Commissioning of LER
started

99/4/19  End of 1* stage
commissioning

99/5/1 BELLE roll-in

99/5/25  Start of operation with
BELLE |

99/6/1 Observation of 1°

hadroninc event




99/6/9 First physics run
Average L=1.05 x 10™
Integrated L=505/nb
Observed 1269 hadronic
events

99/6/27  Physics run

-8/5 Peak L.=2.9 x 10
Integrated L=26/pb

99/8/5 Summer shutdown

-10/12 4 ARES in LER and
4 ARES in HER were
added

99/10/12 Operation resumed

99/10/24 Physics run

12/16  Peak L=6.9 x 10

Integrated L=300/pb




99/12/27 New-year shutdown

-00/1/11

00/2/18  Peak L=1.03 x 10

00/5/8 Int L/day=90.7/pb

00/7/23  Peak L=2.04 x 10

00/7/23  Logged L by BELLE
6.83/1b

00/7/25 Start of summer

shutdown

1) 4 SCC added

2) Movable masks and
bellows replaced

3) Solenoid winding |
over LER chambers




00/10/10

Operation resumed

00/12/25

12/20-26

Peak L=2.37 x 10
Int L/day=135.3/pb
Int L/week=880/pb

00/12/28

Logged L. by BELLE
11.09/tb

00/12/28
-01/01/16

New-Year shutdown
Solenoid winding

01/01/16

Operation resumed

01/02/16

Logged L. by BELLE
13.00/1b

01/02/19

Peak 1.=2.47 x 10

01/07/15

Start of summer
shutdown




| owea | uino [ ._sm | vms | oreos 000Z 26 2v:E 1L 81 98 UOW

1 _ i 1

(T

o8z a0z
\ .

T

T

___ :__:_ _:_:______________ [ :__:_:_::_: T
v_,__:________:____,_____:_. | ,:_ T ______________._,__:: T

€S1L: ON Yw 850 XBH Y 630 o>< Yw 39p°9€¢ (wng
A0JIOW JUBLIT) Yyaung HIH

i

ze
»e

3

JuaLng JuaLna

juaund BN JuaLnD Jusund Juaund




Bl Fle Edit Window 12/26/2000 08:57:25 Help ~

Peak Luminosity 2218. [x10°%/cm3sec)
Integrated Luminosity = 44.5 [/pb] 12/26/2000 1:00 - 12/26/2000 9:00 JST
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File 1 Fill# 3391  Lum2000 12 24 4 24_47.dat
File 2 Fill#: 3813  Lum2001 2 17 8 1 26.dat

e  Csl Specific Luminosity / bunch: File 1
e Csl Specific Luminosity / bunch: File 2

Csl Specific Luminosity / bunch
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Issues
1. Luminosity

- Present performance of KEKB
corresponds to 3/fb/month and
25/tb/year.

- In order to improve the
performance, beam-beam
tuneshift and stored currents
should be made larger.



2. Beam-beam limit and crab
cavities

- Even with crossing at an angle,
reasonable tuneshift of 0.02-0.04
have been achieved.

- We are developing crab cavities
expecting that they will improve
the tuneshift over 0.05. Crab
cavities will be able to be
installed in 2003.

3.8,

- 7 mm Sy* (design is 10 mm) has
been already achieved
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[Crab Cavity Grouﬂ

| soussEy CELL cAnTY

1454
30

729

Protaotype
Coaxial Coupler

Co AXIAL COVFLER
- Te TRAP oNLY CRAB-MODDE

I 2. 85

Crab Cavity

600

303

I CRAB-MUDE (THMuo)

Input Port//// |

\\\\\Honitor Port

Crpss section of the Crab Cavity with
the Prototype Coaxial Coupler




- T 1l || _‘ L | AR I I AR i (|

PIBIYS N1 08

% |
uoddng qnig aur jeixeo) : | g \ //
/ ’ ,

ZE - il \ . t 18 ol
2 H 1 : 3 i3 A -
S - T o A Itaes £ S , e g = “1”: L 7 = ’
4 + 7 \A‘ Ll -
4 m T, & [ i 3611 Blocos —com——iwrssmms e o I
= L) = it r Ui &
1

I

1l

J
i

N

7
C

|0ss8A 8H

-

i

Ja|dno) indu n_ml

(M3IALOL)
* ALIAC D gvdD aX3M HO4 LVLISOAHD



TIPS T e

T .

R

‘Payoew
oJe weaq ay3 Agq pojeisuss
Jey3} pue spow paddeuy
e Jo Aousnbai} sy sssjun
9|geuoseaJ si 9IS Jo

Jamod 3ndul ayj ‘uoije|nojeod uj.

(0F ~) D Mo
‘padinba si (91g) 4odwep NQOH-
'‘0°C 49N Se

awes ay3 sl 24njonJis olseq.

. i - peay ysep

sa.injesa]
Jadwep ANOH Yim syse

¢'C L'CIBA



'U9Y0.q 9q 0} PUNOy SEM
NIG U0 ‘sayjuow g noge J1oj
yW 00/ 18 uonedado ayy seyy USN04Q SBY JIS UY

so|qnoJ| |'§I9A



"Ysew a|qeAow |-adA] 1O uolleungljuon

N

dund
dd
DAN HREES
AL
|| wwgr-+
i _ T T
SMOT[q | Jsewl SMO[[2g

[BSISATU() [BOTIID A [BSISATU()



Y A
"' 4
".Q "'m;ﬁp

WO Rhad s
" v S5 AT
2 e




S A R A R T N S T R B S T S G T AT O B 533

T e e oot e ————

(ND) pesy ¥sew ay3 Uo dA004N

S9|qnoJ| Z'S 9N



4. Beam currents

- Weak  vacuum  components
(movable masks and IP bellows)
limited the stored currents.

- During 2000 summer shutdown
these components have been
replaced.

- HER current is still limited by
movable masks. We will be
ready to replace them anytime
after April.



- Solenoid coils partly cured the
beam blow-up. We are not sure
whether solenoids will cure the
problem completely, after every
field-free region is covered by
them. |

- R&D on ante-chamber has just
started.
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3.Beam break-up(BBU)/Head-tail instability by the
photoelectron cloud

To explain the blow-up, the beam break up/head-
tail instability in a bunch caused by the electron

cloud is proposed.

A. Model (F. Zimmermann, K. Ohmi)

®e & e © @ @

® @ ¢ 6g¢g - ® P
0‘.:"‘ o 0"“0',“
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e®® © % -
o0 :o °° @ ..'zg
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 Electrons which is generated by the synchrotron
radiation form a cloud by the attractive force of
multi-bunch positron beam.

* Beam breakup/head-tail oscillation in a bunch
occurs by the mediation of the cloud.



C-Yoke Magnets and
Solenoids

- 1999 Autumn — 2000 Summer
Permanent magnets quads (C-
yokes) were used.

- 2000 Summer Shutdown
Solenoids (50-gauss) were
wound in LER over 800 m

- 2000 — 2001 New Year Shutdown
Solenoids were wound in LER
over additional 400 m
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- Solenoid coils partly cured the
beam blow-up. We are not sure
whether solenoids will cure the
problem completely, after every
field-free region is covered by
them.

- R&D on ante-chamber has just
started.

S. Prospects of luminosity increase

- By the summer of 2003,
luminosity will go wup by
increasing currents an
decreasing bunch spacing, even
with mild beam-beam tuneshift
of 0.03 up to 7 x 107ecm™s™. We
assume that beam blow-up will
be cured.
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Effect of solenoid on luminosity

20 .................... _

Csl Specific/bunch

Solenoid off
O [ | 1 1 1 1 | | 1 i 1 1 2 1 1 1 1 1 i A i AL A i 1 1 i 2
200 300 400 500 600 700 800

LER current (mA)
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Summary

- During a year from the last
committee meeting, the peak and
integrated luminosity have been
improved almost by factor 3.
KEKB and BELLE have shown
that these are machines that can
produce real physics.

- We have been struggling to
devise good movable masks and
become close to final solutions.

- Most important issues at present
1S to suppress beam-blowup in
"LER and make it possible to fill
the beam with shorter bucket
spacing in order to get higher
luminosity. Many works have



been and are being done to solve
the problem.

- Discussion on super KEKB of
10°cm™s™ has just started.



