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[3]-(1) Beam Diagnosis
Gun Beam Orbit :
Rotation in the Solenoid Coils §

Gun Beam Profile
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Very small orbit rotation as a function of gun
high voltage.



[3]-(2) Beam Diagnosis

Bunch Structure :
OTR + Real-Time Streak Camera System

20000

15980

11960

7940

3920

-100

1 pulse

52 20 pulse

— Control the Streak Camera —

p-Sweep Range | Sns  +|

Live Time

Accum.Time

MCP Gain 57
Delay 542.23 |ns

[ search puise cnt.

— Input Optics

Focus :
slit Width : um
[ Gravity integ. [X] Trig.Single

Table... Quit I Bo It I

Image Status

Mark 1=  695.853ns 0 ¢cnt
Mark 2=  699.097ns 0 cnt
7 nC/bunch FWHM=  96.560ps (697.297ns)
AREA = 186147 cnt
T T T T T T T T T T
! 1 1 L )Al _‘L_“h\ X 5 | L L
695.0ns 696.0ns 697.0ns 698.0ns 699.0ns

<< Condition »

Accum.Time 20 pulse

Mcp Gain 57

Streak Mode 5[NS]
Streak Trigger SINGLE
H:-0.196 ¥:-0.140 2:3.206
DC Calibration ON

DATE 1997/ 11/ 27
TIME 11:7:57
Live Time [T_—lpulse

pulse

Accum.Time

— Control the Stre
i-Sweep Hange

MCP Gain
Delay [ 557.14]ns

[ search puise :

cnt.

— Input Optics

Focus : Close
slit Width : um
[ Gravity tnteg. [XTrig.Single

Tabie... Quit l Do it l

Image Status

Mark 1= 697.105ns 1 cnt
Mark 2= 697.222ns 12 cnt
FWHM = 17.708ps (697.135ns)
AREA = 1158723 ¢nt
20000 T T T T T T T T T T T T T T
/‘ﬂf\’
15980 = -
, \ Bunch Width
- \ FWHM 17 ps _
7940 \l -
Foo
3920 | ) \ 4
/ h
/ “
-100 L L Al ! 1 1 b ot o N \
637.10ns 697.12ns 697.14ns 637.16ns 637.18ns 697.20ns 697.22ns

<< Condition >

Accum.Time 20 pulse
Mcp Gain 98

Streak Mode 0.20([NS]
Streak Trigger SINGLE
H:-0.196 ¥:-0.140 2:3.206
DC Calibration ON

DATE 19972/ 11/ 27

TIME 11:59:29

Observation of bunch structure. Optical transition
radiation (OTR) from the thin metal plate inserted
into the beam line at the end of sector Al is analyzed
by a real-time streak camera system newly developed
for linacs.
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3 | .r |

2.5 | BPM resolution : SO miéron ----------- --------- =

Measurements of resolution for beam position monitors
(BPM) using 7-nC single-bunched beams. x,, x, and x; are
displacements measured with three BPMs, while a, b and c
are constants comprising components of beam transfer matrix
and offsets of BPMs. The relation of x; = a x; + b x, + ¢ 1s
assumed. The data spread around this plane (a line in this
figure) determines the resolutions.
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Normalized Emittnace [107°m]

Example of the observed emittance (horizontal) growth along the

/700

600

500

400 |
300 |
200 |

100 ;

linac.

Position [m]

The energy spread at the end of bunching section and a
mismatching to the regular acceleration sections might be the main
cause for the emittance growth. Simulations including wake field

effects are being performed.
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[4] Evaluation/Score of the KEKB Linac Commissioning 97
@ Sector A and B 1998.3.6

Primary Electron Beam Electron Beam for Direct Injection
for e* Production : > 10 nC to the KEKB ring : 1.2 nC

Target Value Achieved Value Target Value Achieved Value

13 nC ~16 nC 1.5 nC|  —ccemmmmeee
2.0 ns 3.6 ns 20 ns |  —mmmemeeee-
<2 %| TnC: ~2 %D 0 % ~0 %

10nC: ~20 %

16 ps| 7nC: 17 ps 5 ps 10 ps™

10nC: 20 ps
>10 nC >10 nC 1.2 nC ~1.0 nC
100 % ~100 % 100 % ~100 %
1.5GeV max 1.8GeV 1.5 GeV 1.6 GeV

normal 1.5GeV
% | TnC:£0.75° %
10nC:£0.75% %
<02 % fast 0.1 %
drift 0.5 %/h

[+
)

(£0.25 %)™ +058 %

CXR R —

60 m | 7nC: 70 (1.0)m
10nC: 100 (1.1)m
60 m| 7nC: 98 (1.1)m
10nC: 110 (1.1)m
----------- 7nC: 270 (2.0)m
10nC: 340 (1.8)m
----------- nC: 270 (2.1)m
10nC: 320 (1.2)m
<1200 m | 7nC:290 (1.7)m
’ 10nC: 640 (1.0)m
<570 m | 7nC:590 (1.2)m
10nC: 730 (1.4)m

60 m 71 (1.2) m

60 m 66 (1.2) m

(1100m)** | 230 (1.6) m

(1100m)** | 500 (1.8) m

< 0.1 mm 0.3 mm <0.1 mm | e
< 0.1 mm 0.3 mm <0l mm| = -
<0.1 mm +0.2 mm <01l mm| -
< 0.1 mm +0.2 mm <00 mm | s

- Resolution <0.1 mm ~0.l mm | A <0.1 mm

_ Offset? <0.1 mm 0.1~02 mm | A <0.1 mm

‘Repetition Rate 50 pps S pps - 50 pps

“'Under calibration, “Calibrated, *Not tuned, “KEKB ring injection, “*Spectrum has a low-energy tail.
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