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Beam profile/size measurements at SuperKEKB

 X-ray beam size monitor (XRM)
* Scintillator screen and CMOS camera placed in the SuperKEKB tunnel
* Primary vertical (high-res) & horizontal (low-res) beam size monitor
 Additionally, turn-by-turn beam size measurements with ultrafast CMOS camera
* R&D of the bunch-by-bunch detector (SiXRM) is ongoing.
* Pros: strong light intensity, Cons: strong X-ray irradiation

* Visible light beam profile monitor (SRM)
* Visible light extracted from the vacuum chamber relayed to ground floor huts
 Streak camera (bunch length), gated camera (x-y profile), interferometer (x-y size)
 Additionally, turn-by-turn beam size measurements with ultrafast CMOS camera
* Pros: easy to access and free from radiation, Cons: relatively poor light intensity



Visible light relay system
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SRM detector systems

Streak camera Interferometer Gated camera Fast CMOS camera
(bunch length) (X orY size) (X-Y profile) (X-Y profile)
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Measurements for sudden beam loss events

Gregorian telescope

Visible light entrance

Vertical stage
(position feedback)

Ultra fast CMOS camera
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Comparisons with the beam position meas.

Vertical pixel

o 9

LERDV (mm)

B v o N M

o o

E 6 E 6 25— p
C LER 25/06/2024 19:43:19 X 16: LER 25/06/2024 20:21:36 X C LER 30/06/2024 20:55:19
- Q 14— Q 20—
- | .ES 12— .ES 150
M T - T n
C ) 10— L)) E
- > . > 10?
1 8 1 888 8 0 6 8 0 3 ¢ g 3 § o & o & o 8
i ‘E 04 £ 04
= £ o2 E 02—
= - = O — = 0O
5 5 ¢ 5 1
- C -0.2— C -0.2— !
- L - LLl -
— —1-0.4 —1-0.4
= T 04 T 04—
- E oz E oz
b= * s nntnmu-uuuuuunH{] = O oy oy ---nnulnnnnnnnynﬂnnlil = 0#
C Q C Q C
- oC -0.2— oC -0.2—
- L - Ll -
E . w1t = 04 w20 e x10°

200 250 300 350 400 200 250 300 350 250 300 350 400



R&D plan: Visible light turn-by-turn monitor

X-Y simultaneous diagnostics ,
Hamamatsu Photonics

CMOS Linear Image Sensor S13774

Hypotenuse surface: Hybrid coating
* The hypotenuse of prism marked with O is coated.

/ Reflected light

« PCleinterface through LVDS outputs
« On-board circular buffer
« Direct transport to GPU
« Synchronization with BOR
- Etc.

Transmitted light

Four surface with multi-layer anti-reflection coating.

Features

-Pixel size: 7 X 7 um

-Number of pixels: 4096

-High-speed readout: 100 klines/s
-Simultaneous integration of all pixels
-3.3V power supply operation

-SPI communication function

-Built-in 10-bit/12-bit A/D converters
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