KEKB Accelevator Review, Jume 7-10, "73“
Beawm Imsfmeﬁb‘farh'OMS

Beaw. Momiter $wuf
S. Hivawmatsu

/. Beawm R’f‘hW HW;?"PY' ( BPM)
2. Symchvotvom Radiatiom Momitev ( Beawm profile)
3. Laser Wi.re Momtoy ( Beawt size )



B PMs

¢ ~yto BPM:/Y.‘Mg
e Electrostatic piek-up with ¢ buttoms
. P?f(’f'«'PM Y‘C;du"(’(?ﬂt f' (O/&(Mt.

o Measurable vawge : ( joum < X, § < (o wmm
/1omA < Lp < 2.6A

o Closed orbit measuving time ~ [ sec

(N 2. see /sfféase
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D.‘falz Mode Measurewenmt for Syommelric Strcture

N-Type
Coancctor

Without
Ceramic

Circular
Chamber

9120
Pigure. 5. Experimental setup of the TETI0 measure-
ment. Two semi-rigid cable is used as an antenna to excite
the TE110 mode at the disk. The BPM was mounted on
¢100 mm circular beampipe, at those ends absorbers were
loaded.
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Beam Position Monitor System for B-Factory
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Iigure 11.7: Block diagram of the front-end signal processor.
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Radiation hardened Semi-rigid cabloe
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ON/oFF Test of Coaxial S_;u.‘chltes at | GHz

Diagrom of the om/off Test :
SG A 455 kHz
hp8648C B
N D.MM
O=NIE \r® ey A
2001
e T o Isolator
SWITCH B
D.U:T: ’
ON/OFF
DRIVER PC9801
Table 1 Insertion losses of sampled switches
measured at 1.0GHz.
Type Model Chl Ch2 Ch3 Ch4
Mechanical (g385(1)  0.9969 0.9972 0.9967 0.9966
Mercury UCL1G (D 0.9368 0.9204 0.9289 0.9252
PIN diode  Ts503(3) 0.9402 0.9418 0.9419 0.9400
GaAsFET  Swo2s4 (9 0.8574 0.8564 0.8630 0.8587

(1):Teledyne,USA (2):Sanyu, Japan
(3).Tokimec, Japan (4):Anzac, USA.
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Dose tothe BPM Cable (Lommectov- estimated 1,), E&S ¢

SR imeident sSoKYCe OV
P (bend) angle om P factor
LER 14.31™ 0. 9¢° 092
HER Jos.46™ /.13° YA
Dose at @ :
pemetration Streamimg total
(3.5 man SUS+Saman AL) (/«m«’g'p)* dose
LER 2.35x10° 6.47x10° 7. 3x(0 rad/y
HER 47x 107 &. 3_9¢x(o" 9./ x(0" rad/y
( * effective solid amgle )
4nx 009!
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thickness 3.5mm ) ”T\ %
gap Tmm N . i v
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Y ym.altvv%m Fod:atiom Monitor ( Beowm Frefile Mom:tov )

Dcs:?n |SsSues :

/. Dedicated weak bemd magmet 1> relax the heat load
of SR extvractiom mivvovr.
EX ivvor { LER [0 (H) X 0 st (V)
(effective area) HER [0 wmmm (H) x ¢4 asan {T)

at |0m from SR souvrce

2. Active mivrov to covvect Ex aivvoy a'e{orm-ﬂo«.
W.f.d. < A/g ~0.07 prm

feedback by { poimt respomse
& d«‘(‘ev"ferome-{-er

3. Diffractiom lmited (abevrvatiom fvee) optics.
Focusimg 575-(!«« optimized at #¥0 mom :
objectives (~Sw) + velay system (30a)
magnificatiom 20714
rx/U} (pwt) fonage (pm)
“«72/49 3.7 /¢.93  LER
450 //20 wb. %/ 7.57 HER

4. Evaluatiom Df PSF (J;ffmcf.'om. fAﬁ'ev‘ot)
Yems SILY‘MJ {ﬂm) obsevved GL/O’:, (Mo )

)31 (H)/ S 34 (V) sob/102 LER
/3.0 (H)/ 7.32(V) 475/ 158 HER
obsevved image > vreal image
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(dewMU"/“'h'PM Wc't‘\ PSF)
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Bend Radius Dipole Field  Angular Power of SR Source Size

LER 183 m 0.0638 T  28.86 W/mrad at 2.5 A o, 472 um
. . o, 69 g m*
HER 1172 m 0.0228 T 49.31 W/mrad at 1 A o, 650 um

o, 120 pm*

Table 11.1: Preliminary parameters of the weak bend magnets that are used as syn-
chrotron light source for the profile monitors. Theoretical total angular power of the
synchrotron light is also listed. *The quoted beam size as the light source assumes the

emittance coupling of 2 %.
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Figure 11.8: Theoretical angular distribution of the synchrotron light in the HER (A)
and the LER (B).
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Figure 11.10: Configuration of the extraction system for the visible synchrotron light.
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Figure 11.11: The schematic design diagram of the corrective system.
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Figure 11.12: A schematic diagram of the focusing system.

Figure 11.15: The Point Spread Function (PSF) of the focusing system. The side
length of the 3-dimensional density plots is 96 pm.

LER HER
O &y B Gy
Original 472 pm 69 pm 650 pm 120 pm
With Aberration 472 pm 69 pm 650 pm 120 pm

With transverse diffraction 5062;1111 102 pm 675 pm 158 pm
With longitudinal diffraction ig% pm 69 pm 655 pm 120 pm-
Total 507 pm 102 pm 680 pm 158 pm

Table 11.2: Expected values of observed beam sizes which include contributions from

effects of aberrations and diffraction.
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Figure 11.17: Concept of the beam size measurement by laser wires. The lens and
laser monitors are necessary for the vertical size measurement as well, although they

are not shown in the figure.
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Figure 11.18: A design example of laser-wire dimensions at a typical vertical beam-size

it . :
easurement. f.kssumed beam sizes are 30um vertically and 500 pm horizontally. Laser
wavelength Az is 355nm and the minimum rms spot size is 5.3um
2
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