Single Knob Scan
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The optical functions at the IP are adjusted locally in various ways

to optimize the luminosity during physics runs.
In this tuning, the following optical parameters are adjusted.

*Vertical waist
*Tilt(xy-coupling) and vertical dispersion
eHorizontal dispersion

In KEKB operation panels,
blue and red colors are usually used

as HER and LER.
Because positron means “sun-electron” in Japanese.



*Vertical Waist
-The waist of the vertical p-function in each ring i1s adjusted independently by changing
the fudge factors of the final-focus quadrupoles on both sides of the IP, QCSs and
QCl1s(only for the HER)
-HER: The vertical waist is changed by QC1{LR}E.
-LER: The vertical waist is changed by QCS{LR } and
that of HER is compensated by QC1{LR }E.
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*Tilts(xy-coupling) and Vertical Dispersion
-Tilt(xy-coupling:R1#*~R4*), the vertical dispersion function and its slope (v, * and
1’,*) at the IP are adjusted by making vertical bumps at sextupoles.

-16 bumps of sextupoles are used to adjust 12 parameters in each ring.
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-The bumps are enough as free parameters.
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The definition of xy-coupling parameters and
dispersion functions

In the normal coordinate In the the physical coordinate
(no xy-coupling space) (real space)
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We scan the xy-coulping parameters, R 1~R4 and the
dispersion functions, 1 and 1' at the [P(Interaction Point).



How to obtain the bump heights Number of parameters

R, *~R,* at IP — Scan 4
‘n*, and n', * at IP —» Scan 2 19
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Panel of the LER IP Vertical Dispersion and xy-coupling

_LER IP Dispersion / Tilt _
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*Horizontal Dispersion
-The horizontal dispersion function and its slope (), and 1)’ ) at the IP are adjusted by
making asymmetric horizontal bumps at non-interleaved sextupoles.

-We use 8 sextupole pairs of the closest to the IP in each rings for tuning.
-We can fit 4 parameters using enough free parameters .
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Bumps on non-interleaved sextupoles

Phase advance:
-1

<+“—r .
* Asymmetric bump
/I\ -dispersion function:
leaks around the ring
-xy-coupling:

localizes in the sextupole pair

SX.1 SX.2

Phase a(ivance: o Symmetric bump

> -dispersion function:

M localizes in the sextupole pair
-xy-coupling:

leaks around the ring

SX.1 SX.2



B Fle Edit Window
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Number of parameters
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Scans 1n Operation - 1-

*Typical scan (good example)
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coincides with that
of the minimum
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Data taking

Each data are taken at the same current ratio as possible.

Data Data
taking taking



Scans 1n Operation -2-

*Typical scan (good example)
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Scans 1n Operation -3-

*Typical scan in bad life time situation
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But unfortunately, both
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Scans 1n Operation -4-

eExamples with a “‘cross shape” of beam sizes
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*The beam sizes are in inverse proportion to each other.
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*The shape of the two beam sizes is like a “cross shape™.

*The peak of luminosity is found around the cross point.



Scans 1n Operation -3-

*Two peak shape
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*The luminosity has two peaks with scanning.

*At the position of the minimum beam size in scan, the luminosity is also minimum.



Simulation of Scan in Operation -5-
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[n almost cases, the shape is like the typical example.

*The “cross shape” is included in this “two peak™ case.




Scans 1n Operation -6-

eBad examples with same shape of the beam size as luminosity
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*The position of Luminosity peak is the same as the beam size of the other ring.

[n worst case, the shapes of luminosity and that of the beam size in scanning ring
are like mountains.



Scans 1n Operation -7-

eSitulation sometimes changes.
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Shift Report Panel

*We can check which
knob is effective.
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