Beam-gas background

Coulomb>> bremsstrahlung

Coulomb BG is naively proportional to P x |.
Also depends on beta function over the ring
and IR physical aperture.

P=10"7Pa is assumed



H. Nakano

P=107Pa is assumed K Kanazawa
Beam-gas Coulomb lifetime
(By,2, Py,2) 9: Scattering angle
Bty v, 2= 0 By Bya Sin(yz = by
=S, ~ 575, S

The minimum scattering angle 6, 0 —r \/ _
to hit QC1 beam pipe ¢ QCl/ (:By) ﬁy,QCl

,

7 AN
2,27 N\
Beam lifetime Tyis i —cn <c7 >_ cn 472-;2 Fe 1\y
. 2 — Y G\TR/T G 2 1 2 /|
proportional to 6, Tr 4 NCAY;
A %
QC1 beam pipe radius: rye 35mm 13.5mm X Bac1 / Facr®
Max. vertical beta (in QC1): B, oc; 600m 2900m Beam-gas lifetime is only
Averaged vertical beta: < > 23m 50m x1/100 of KEKB, due to
Min. scattering angle: 0 0.3mrad  0.036mrad larger vertical beta in O“Fl
and narrower QC1 physical
Beam-gas Coulomb lifetime >10 hours 2200sec aperture

Belle-Il focused review (Nov. 11th, 2011) H.Nakayama (KEK)



Beam Lifetime from Coulomb
scattering against residual gas

e Parameters (LER)
— Gas: CO
— Pressure: 1 x 107 Pa

— Acceptance
e Vertical: QC1: 13.5mm (Bym ~ 2888m) b 06
.6m
* Horizontal: 20 &, < Y> @b

¢ L|f€t| me Z(Z+1) if you include

—=2Ch
Tc

@B/Mqaller scattering
47zre % < 1 > 1 :<bx>bxm <by>bym
G 7/2 190 (S)Z JC (S)Z

2a’ 2a;,
— Lifetime calculated(@QC1,,=13.5mm)
* 2100 sec (Coulomb)
e 1850 sec (Coulomb+ Mgller)  14% worse



P=10"7Pa is assumed
LER: B, (QC1) = 2900m, <P, >=50m, y=7830, ro;=13.5mm > 2100sec
cng = (3x108)x (2.43*10%°)x107 = 7.29e21;
Amir 25(Z22) [y2/2 = 4n (2.82x10°15)2 x £(62+82)/(7828)2/2 = 7.991e-35;

(include Moller: 100=36+64—2>114=42+72, 14% worse)
theta_c =0.036e-3 (by_max = 2900, <by>= 50, QC1=13.5)

HER: BV(QC1) =4390m, <[3y>=54m, v=13700, roc;=13.5mm - 4000sec
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Strategy to reduce Coulomb BG

T &K r2
Larger QC1 physical aperture (r=10.5mm—=>13.5mm)
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We widened QC1 aperture without major change in QCS design.
Coulomb lifetime improved (LER: 1360—>2240sec, HER: 2100—>3260sec)

Vertical collimators!

* QC1 aperture should not be narrowest over the ring
— Collimator aperture should be narrower than QC1 aperture
— Beam instability? (collimators should be very close(few mm) to the beam )




Nakayama

Element-by-element simulation

Vertical
c§|r|i:\:2tor V1 (ﬁy,Z: (}b;y,z) 6: Scattering angle
e .
(ﬁ%l’% Y2 = 9\/532,1 “By,2 sin(¢py 2 — by1)

$=S,

gc (51 - QC]-) — ch1 / \/:By,sl 'ﬂy,QCl /Sin(A¢sl—>QC1)
Hc (Sl = Vl) = rV1 /\/ﬂy,s1 'IBy,Vl /Sin(A¢sl—>Vl)

0.: critical angle

Taking into causality, hit rate on QC1 from element s, can be calculated by

Ibeam Ls nG Ibeam Ls nG 452 5 ere2 2
L O, )= L . = A\l/ 8
e < R> e 22 ( c )

A/ 6.)=1/0,(s, - QCL)* =1/ 6.(s, - V)’

Sum up for all element s, over the ring to obtain total hit rate on QC1.

Multi-turn loss is also simulated in similar way (Ap+= Ny, *Adyrn),
also taking in account the causality



Where we should put vertical collimator?

Collimator position

Collimator aperture should be narrower than QC1 aperture.

d[mz"n]

d/y/€B < Focily/ Efoc1 dmax oC 181/2

Aperture
d OCﬁllz
TMC instability should be avoided. O/ max
Assuming following two formulae: beta[m]
C,f.Ele

resh — > 1.44 mA/bunch (LER
fresh Z ﬁi kLi (Gz) taken from “Handbook of acce&rator )

physics and engineering, p.121” - 2/3
d min oC /8
Kick factor kL = O.215AZOC

(in case of rectangular collimator window)

We should put collimator where beta_y is SMALL!

Hiroyuki Nakayama (KEK) Belle-11/SuperB Joint BG meeting (Feb. 9-10, 2012) 7




Candidate collimator locations

xf' iy 7

| T | TR =

Collimator width d[mm]

0 200 400 600 500 100 o0 200 200 500 30 To01

beta_y [m] beta_y [m]
lerfglc_1604 herfqlc5605
V1 collimator @ LLB3R (downstream) V1 collimator @ LTLB2 (downstream)
(s=-90->-82m, By=30->146m) (s=-63->-61m, By=81->187m)
By=125m, 2.23mm<d<2.81mm By=123m, 1.74mm<d<2.26mm
Ny(V1)= 42.82, Ny(QC1)= 44.32 Ny(V1)=1.25, Ny(QC1)=0.25

Collimator position should satisfy beta_y condition above,
need space(at least 1.5m), and the phase should be close to IP



Vertical collimator width
vs. Coulomb loss rate, Coulomb life time

ler1604, V1=LLB3R downstream
V1 width[mm] IR loss [GHz]  Total loss[GHz] Coulomb life[sec]

2.40 0.04 153.9 1469.8 Based on element-by-
2.50 0.05 141.8 1594.8 element simulation
2.60 0.09 131.0 1724.9 considering causality
2.70 0.24 121.4 1860.2 the phase difference
2.80 1.65 111.4 2000.5 (by Nakayama)
2.90 11.48 100.8 2014.3
3.00 21.98 90.3 2014.3 Up to

100turns

her5365,V1=LTLB2 downstream
V1 width[mm] IR loss [GHz] Total loss[GHz] Coulomb life[sec]

2.10 0.0007 49.6 3294.0
2.20 0.001 45.2 3615.2
2.30 0.357 41.0 3951.3
2.40 7.99 33.0 3985.9
2.50 13.1 27.9 3985.9

IR loss rate is VERY sensitive to the vertical collimator width.
(Once V1 aperture>QC1 aperture, all beam loss goes from V1 to IR

Typical orbit deviation at V1 : +-0.12mm (by iBump V-angle: +-0.5mrad@IP )



Beta y and vacuum level
TR € <ﬂy>°ﬁy,QC1/rQC12

* Vacuum level at large beta_y determines Coulomb lifetime

LER s By lv,

-82m - -1.75 V1
-62m 1783m -1.25
-25m 1854m -0.75
-Im 2905m -0.25 QcC1

Beta_y[m]

-

(4]

(=]

o
IIII|IIII|II\I|II\I|II\I|II\I|

A Al A +1m 2902m 0.25
’ 1 T +28m  1564m 0.75
+67m 1513m 1.25

Very important to achieve good vacuum v, (1 turn)=44.57

level in these regions

Hiroyuki Nakayama (KEK) Belle-1l/SuperB Joint BG meeting (Feb. 9-10, 2012) 10



Turn-by-turn loss

ler1604, V1=LLB3R downstream, d_V1=2.6mm

it Loss @3 105 @ act l um oss Vi Lose @ a1
0.040

1 32.760 0.090 0.000
2 34.220 0.000 22 0.020 0.000
3 36.100 0.000 23 0.010 0.000
4 17.450 0.000 24 0.020 0.000
5 3.720 0.000 25 0.470 0.000
6 2.300 0.000 26 0.410 0.000
7 0.660 0.000 27 0.010 0.000
8 0.040 0.000 28 0.020 0.000
9 0.030 0.000 29 0.010 0.000
10 0.050 0.000 30 0.010 0.000
11 0.320 0.000 31 0.010 0.000
12 0.330 0.000 32 0.140 0.000
13 0.060 0.000 33 0.120 0.000
14 0.060 0.000 34 0.010 0.000
15 0.030 0.000 35 0.010 0.000
16 0.020 0.000 36 0.010 0.000
17 0.030 0.000 37 0.000 0.000
18 0.750 0.000 38 0.010 0.000
19 0.700 0.000 39 0.010 0.000
20 0.030 0.000 40 0.010 0.000

No loss at nturn>40
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Confirmation of TMC conditions
with realistic model

K. Ohmi (KEKB)



Impedance of realistic collimator

d=2.4mm mask for LER d=5mm mask for HER
200 T | I
0 — . i 58
5? ........
500 H . on \ 1
-1000 || | é 200 || |
| > !
-1500 ‘ll' e ?_'.:h =400 ) -
2000 | | . 600 -
§57d24 :
-2500 l L L ! -800 ] ] ] |
0 0.01 0.02 0.03 0.04 0 0.01 0.02 0.03 0.04
z (m) z (m)

(] [Row | Dedicated collimator design for
Type_57 Type_56 small Impedance

- Round-shape of collimator head
- d=5mm(H), d=2mm(V)

Y. Suetsugu
(KEKB)




., calculated by tracking simulation

LER o,=6mm - HER o,=5mm
4e-09 I T T I I 3e-08 [ T T T
: %1 x1
: :
; x3 X
Je-09 - : =
o 2008 | i‘é
~ 28-09 ' e
™ e- — ! - I
] .: &
.' 1e-08 |-
1E-Dg :_._______ ..’ R — S .._ ) _—— —// -
SMM57 ;24 SMM56
0 | | 1 1 | 0 I | | A
0 500 1000 1500 2000 2500 3000 0 2000 4000 6000 8000 10000
turn turn
lth=1.44mAx5~6=7.2~8.6mA ln=1.04mAx2~3=2~3mA

TMC instability caused by the LER/HER vertical
collimators are tolerable.



TMC instability

c,=6mm

Calculated by formulae

. f.E/e

stable
f 1800 L. ,
BOG*{ (/)% ,5) ——
woo b SRR SRR ST ST
: : CSZ = ES[T]TTT
Ith[mA] ook CaICUIatedby ...... A R .................................
*beta[m] impedance HER
o0 k- ST SR S 56 ..................................
ot koo Gzz emm - ....... V... ............... e
; ; ; ] —
' : ) Y thresh A
aob..........  EEF Y TR T ] e Z,ﬂikli (O-Z)
£O0
‘ 400 : .
unstable E 5
200 | |
o .3 .3
2 4 3 5

2,82921, 1886,22

Belle-Il focused review (Nov. 11th, 2011) H.Nakayama (KEK)
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Beam-gas summary

Coulomb >> bremsstrahlung

Larger <f,> and narrower IR aperture make Coulomb BG much
severer at SuperKEKB than at KEKB

Vertical collimators, placed at small beta_y, can reduce beam-
gas BG down to ~0.1GHz for LER/HER.

Beam instability for such collimators is confirmed to be
tolerable, performing tracking simulation with realistic
collimator shape

Vacuum level at large beta_y affects beam-gas lifetime.
Simulation using “SAD” is in preparation
R&D ongoing for collimator which can resist ~100GHz loss



Hirovuki Nakayvama (KEK)

backup

Belle-1l/SuperB Joint BG meeting (Feb. 9-10, 2012)
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Suetsugu-san’s slides



2sign of key components_11

= Movable mask (collimator)
— Indispensable in order to reduce background noise of BELL-II
— Long R&D history in KEKB
= Stealth type was proposed, but not yet realized.
— For SKEKB,
= High thermal strength against wall heating (~ 1 mm from
beam for vertical type)

Low beam impedance (ex. Against TMC instability)

Fitting to antechamber scheme

Robust against impact of beam in case

Placed at both sides of the ring

= HOM absorbers (near to masks)

— Concept of Ver.4 in KEKB will Bellows Chamber
be available, at least in the / Mask Chamber
beginning stage:
how to fit to antechamber
scheme? Beam

IZ> One candidate: PEP-II type '(‘f'rﬁ‘fk Head

2011/2/8 KEKB Review 2011 @KEK 21




sign of key components_12
= Movable masks for KEKB (Ver.4) and PEP-II

PEP-II type

Transition Switches and LVDT .
_ / J— Pair-type
‘ < X j ‘\\, .

/’. = (Two mask heads)
p N

// = Cooling water
B T&

——— attachment
h

N ' & S o

Slideway

Jaw support bar

4 Bellows
Ramp cooling

block TSP pumping ports

RF fingers

Adjustable jaw
support

Spring
counterbalance

TSP can

Figure 1: Cutaway view of the HER collimator

“NO structural problem in this design. Intense excited HOM have heated up
bellows chambers and NEG elements near the masks.”
(from M. Sullivan [SLAC])

2011/2/8 KEKB Review 2011 @KEK



= Concept of horizontal movable mask

RF shield fingers around
body (GridCop?)

d=5~10 mm

Pair-type

Mask head: Graphite?
(t~1 mm?)

Length ~0.5 R.L.
Mask bodsQQopper

&

NN\

Cooling water

Reduced aperture at the
<4 mask head eliminates
trapped modes.

o

Mask head G

o
Tapered pipe Cooling water &

¢90

2011/2/8 KEKB Review 2011 @KEK 23



Pair-type

RF shield fingers around
body (GridCop?)

1500
5

@90
Tapered pipe

Mask head

d=~1mm

Cooling water

2011/2/8 KEKB Review 2011 @KEK 24



@ Bsign of key components_i5

= Loss factors (k)
— Calculated by GdfidL, 3D model
— Dependence on bunch lengths (o, )
= Smaller than that for

T —
O F d: distance between beam [ g kEKE Va4 present Ver.4 (KEKB):
< - and mask head —o— KEKB_V4 (Ante) j owing to Iong ramp?
S _ —e— SMMV_d5 _
—8— SMMV _d5(Shibata)
D 1x10" ... g (d=10.MM) “e—smvan || = Small dependence on d
3 F —o— SMMV_d10(Shibata) |
B sMmvz_d3 | = No big difference
o o | | between single- and
= X0k R {  pair-type versions: Pair-
y - — | typeis smaller?
 Single-type :
1510 [(d=5, 10 mm) ' Single-type
: N
L Pair-type \"ﬂ
[ (d=3, 5 mm)
o? Lo v o 0
2 4 5 : 10 12

o [mm] (Thank to K. Shibata)

2011/2/8 KEKB Review 2011 @KEK 25



= Kick factors (
— Calculated by
— Dependence on d

1%x10"°

Q
©
O
7
o)
o
_

=

e
<
=
-E:}I

1x10™ |

1x10™

2011/2/8

&

Pair-type

—B— GdfidL(+-5mm/201, 0.1mm) [V/C/m]

1x10" |

(Thank to K. Shibata and D. Zhou)

)
dfidL, 3D model, o, = 6 mm

= Large dependence on d

: —A— Eq.(3) (Zagorodnov) [V/C/m] - ky for p.alr_type |S.
8. o0 approximately twice of
5 that for single-type.
@;
| | |
¥ Horizontal
' d=5mm
L k, = 8x1013 V/C/m
- 0,=6 Vertical
d=1mm
1 3 4 s k, = 1 x10% V/C/m
d [mm]
Ref.:I. Zagorodnovet al., EUROTeV-Report-2006-074
KEKB Review 2011 @KEK 26



2sign of key components_17

R

=« Threshold current for TMC (LER)

— Transverse mode coupling instability (TMC)
— Threshold formula (from B. Zotter, Handbook of Accelerators)

L C f.E/e
et Zﬂ. ki(o,)

C,~8 ! S~ 20m (in Arc), ~1 m (in Local Correction)
f,=2.13x103Hz Kk, (o;,) = (kick factor, V/C/m)
Ele=4x10°eV  X=(total number)

= Design bunch current = 1.44 mA/bunch

=« For 1 mask (2 heads)
d =5 mm [H, Arc]: k, = 8x10% V/C/m > |, = 43 mA/bunch
d=1mm [V, Arc]: k, =1 x10*V/C/m 2> | = 3.4 mA/bunch
d=1mml[V, LC]: k,=1x10%V/C/m > Iy, =68 mA/bunch

(With non-linear collimation scheme)

[A/bunch]

where

4 horizontal at arc masks will be available.

1 vertical masks at LC will be OK.
2011/2/8 KEKB Review 2011 @KEK
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2sign of key components 18

= Wall loss
— For a beam pipe with a radius of a [m], a bunch with a length of
o, [m], the wall loss per meter is (from A. Piwinski, Handbook of Accelerators)

Z |,=Bunch current
P'— F(B/ 4) | b C C=Circumference(=3000m)
2 3/2 \/ Z,=Vacuum impedance(= 377Q)
A ao-z ZIUGC / ZO o.=Conductivity (1/Q)
=1, T(3/4) = 1.225
— Ford =1 mm:

— If graphite (o,=2x10° 1/Qm) is used, P’'=2.55 W/m. For 2500
bunches. P’= 32 kW/m. If ¥ of total current concentrated in
1 mm width, P = 50 W/mm?2 (32 x rt/2).
- Very hard to deal
— If tungsten (o,=2x107 1/Qm) instead, P = 5 W/mm?
- Well manageable with water cooling.
How about damage? Easy replaceable?

2011/2/8 KEKB Review 2011 @KEK 28



EXET-24E 19

o RAIEJTRY(A)A—4H)

PEPIIZA 7 TR s

KETRI(BEEIRAIIEIANYRHE —LIZESELLY)
RAIANYREBDEAOZKE-FEEBE ELOLFEST HEHEE—RHELY
OX774945—:~1x101 V/IC @c,=6mm, d =5 mm:Ver.4 (KEKB)
LYHLNEL: EWRO—F(F—/ D EMIT?

Shield fingers = ~

e NYREI: 2 R.L. (I8
LUV FEK)

o VU TMNAIIZERLE

o FIEROHIEE:0.05mm

e E—LFBEDIT«—F/\y
2 HBIDBPMEES?

Mask head e E—LDEEIIKT DR

Cooling water a0

Tapered pipe

2011/7/26 SuperKEKB#& 5T = @KEK 29



ERET-84E 20

e TMC(Transverse Mode Coupling Instability)
o ¥VYTF7HH—:~2x10% V/IC @c,=6mm, d =5 mm

dIZREEKTFE:d = ImmT3x101 V/C
£LA =10 m: d = 5mmTId12/ THOK
d=1mmTIX1EEEMNRER
AKEDBLTEHET HHEHY

o BHRX
o d=1mm®DEF. £LLT FT74A M o=2x10°
1/Om)ZEALVAEP = 50 Wmm2EIEEIZ
BELLY,
o BIZIFBEEXRDRWNIVI AT
(0.=2x107 1/OmM)TIL. P = 5 W/mm?&
£ FEREEL

2011/7/26 SuperKEKB#& it & @KEK

C,f.Ele

| hresh —
t Z pik,i(o,)

[A/bunch]

Pl

T'(3/4)12C

- 47r2a0'23/2\/2,uaC 1Z,

[W/m]  (A. Piwinski)

30




nX n-l- %ﬂE 21

o A[EIT R A—4H)
o NYRHMHF: 1=

EARHICER =
(E—LORICKHAHEBESIZKSD, )
SEMEEER S

SEEE AUE—FUR, Da—)Li8
7JDII$ EEM. AFOBESS
R EERRE

[ tf—-laﬁﬁggﬁ§0)ﬁiﬁf?f§i

2011/7/26

EGS4IZ&BETE (KR K)

AR OMEHE—LEITHAATE
ELERZHT-,
EUTHIILAEEIINHEEFIRS =RV
VILVE—LTITL, ZOHEEZELRED
HET.ELRDE—LYHAXDGZEEDEE
E—LHYAXpldd FXTAAL,. TV
KE—L., AfFIEr-zOAv 225N T
LS, :EZIEIIZp ~50 um

SuperKEKB#& it & @KEK

Al (%)

Be

Co
Cr
(&%)
Hf

Ir
Mo
Nb
Pd

Pt

Rh
Ru
Ta
Ti

L
659
1278
3600
1495
1857
1083
2227
2443
3620
2468
1552
1769
3180
1966
2250
3015
1800
3400
1852

31



EXET-B24E 22

o A[EIT R A—4H)
o "NYKRHEH:IXFH)
o BATE{HFER Mo

oot S el i B S B o &tH:1x10%2 e’/pulse:E/\Y
108 00, X:10000 2000 0-30000 FOANEETBHE 16 MA
et
|« E—LEHR36ATIL.
w0 2.25x10 e-/pulse, 225,
< MEEZEDMICTIF=L0%
IREER TR,
=50 s e E—LHYARpEHI50umET
& EDESTHAITS,
e RL=0.5MFE T, p=2mm
s = 3000pm#E SR LKA,
100

2011/7/26 SuperKEKB#Et& @KEK 32



nX n-l_ %ﬂE 23

o AIEITRY (3 '))‘—’5‘)
o "YFHFH IXME(CRE)
o BB EDEMNNELNED :Be, C . Cr. Mo, Ti. W
o 1A%, BIEILTWWAE—LNETHEEREEDHMETLAITS !
SBHIZ(ONVERETESHELDIZT S,
—TEBIETENWP R RTLE! !

100000

e 1x1012 e-/pulse(it
HEH). p=50 um

K im [ S ELT. BHE
10000 -ts\ RLO.Si-GODE%
- I
Avk

1000

100

Al Be C Co Cr Cu Hf Ir Mo Nb Pd Pt Re Rh Ru Ta Ti W 7Zr

2011/7/26 SuperKEKB#& it & @KEK 33



nX n-l_ %ﬂE 24

° EIEJ'?Zb(:IU)‘—Q)
o "NYFHMHE IZFENI. EEM)
o Mo, W, Talk. 7OyoThHNIFAFIZHEELZL, EESEITIWHARLY,
o LT7AZIL(Ir, ROIFZAFICH(ADELTLRIELEL?)
o BelIMIFEFEMNME 2ZRLILHETZET00 mmhE
o W.Mo. Ir. RNOEEZHE BRERENRL

ES
mrEs mps FE B wm  OR o mess mmn ws sk
[g/cm3] [*C] [J/g/K] ] W/m/K] [nQm] [mm] [1e-6/C]
i Cu 29 63.5 893 10834 0.386  3.44698 397 1694 14.73 17
8L Cr 24 52 7.19 1857 0.461  3.31459 91.3 132 21.21 6.5
a/\)Lk Co 27 58.9 8.9 1495 0.427 3.8003 96 63.4 15.63 12.5
INTD =)L Hf 12 178.49 13.28 2227 0.147 1.95216 22.9 322 5.20 6
AV L Ir 11 192.2 22.4 2443 0.13 2912 146.9 51 293 6.8
EYITY Mo 42 95.94 10.2 2620 0.251 2.5602 137 97 9.84 5.1
=*7J Nb 41 92.9 8.57 2467 0.268 2.29676 94.1 160 11.86 1.2
INZUYL Pd 46 106.42 12.16 1552 0.247 3.00352 75.2 108 1.74 11
=k Pt 78 195.08 21.45 1769 0.134 2.8743 734 10538 3.04 9
L= L Re 75 186.2 21.03 3180 0.138 2.90214 47.6 187 3.18 6.6
AL Rh 45 102.9 12.44 1966 0.243 3.02292 148 47 7.62 8.5
IWT=J.L Ru 44 101 12.2 2250 0.234 2.8548 116.3 77 7.95 9.6
B3I Ta 73 180.9 16.6 3015 0.142 2.3572 97.55 135 4.11 6.5
- FHE Ti 24 47.88 4.5 1667 0.528 2.376 21.6 540  31.21 8.9
=B N= [BZz2ToW 64 183.85 19.3 3400 0,138 2.6634 1743 24 458 45|
DINAaz= L Zr 40 91.22 6.9 1852 0.289 1.8785 22.6 440 16.07 9.9
Ny L Be 4 9.02 1.84 1287 2052 3.77568 194 33 353.57 12,
J2774F C 6 12 2.25 <3370 0.7 1.575 100 200 190.97

2011/7/26 SuperKEKB#& 5T = @KEK 34



nX n-l- %ﬂE 25

o A[EIT R A—4H)
e BERE ANYFHRZRMYRZ A[GEIZT S ?
MEZE L= /N\—I)ILRO—XEEIZLTAH I YA EEE T 5,

. B, BIEREE, Vertical< 2T HHE?
. KEEL. AT 2T ERT A9 EDES (HIP)RER.
. EHELME O 7
1200
S0P . ——
) i nHG
g % A g gf T
M B S| [ W | B u —
e — C__ k=
I —
%@jj n [E—] . =
| H z,gj‘; H %_ o\

2011/7/26 SuperKEKB#& it & @KEK 35



A[EN TR IIZDULVT

o AIEITRH(AV)A—4)
e TMC
o XYY ITF7HA—:~1x10* VIC @c,=6mm, d =5 mm
o dIZKREUKTE:d = 1mmT1x10 V/C

o f#=10m:d=5mmTIL12E THRX K, C,f.Ele

o f=10m:d=1mmTIE2ERENER i =

. EROBCHET 2LERY. > Bki(o,)
| [A/bunch]

C,~3 B [ m]

f,=2.13 x103 Hz k, (o,) = (kick factor, V/C/m)

Ele =4 x10%eV 2 = (total number)

litresh=3-6/2500 =1.44 mA/bunch

C,f.E/
> Bk, (0,) === =4, 7x1018

thresh

£L:[S~680m > k~7x1013 V/C/m = d~7 mm

2011/7/26 SuperKEKB#& it & @KEK 36



A[EFTRAIZDULNT
. EIEITRY(QYFr—4)

o« TMC
RectCollimator_ky_3
1%10"
; —O0— GdfidL{+-5mm/101 -:Z' 4mm) WIC/m]
i O GdfidL(+-5mm/201, 0.1mm) [V/C/m]
[ —A— Eq.(3) (Zagorodnov) [V/C/m]
15 ;\\ 6 1
e {k, =0.215AZc |——, A==(~1)
E i ] o,d 2
o - : _
> Z,=3770
1x10™ | 4 : c = 3.0x108 m/s
; ' o, =6 mm
- 6 = slope angle ~0.063
- omemm | h =50 mm
X0 e
0 1 2 3 4 5 6

2011/7/26 SuperKEKB#Et& @KEK 37



