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DEMANDED SPATIAL AND TEMPORAL RESOLUTION
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TO BEAM MONITORS & THEIR NUMBERS
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® The beam position is measured with a TM110 cauvity.
® The beam intensity and phase are also measured with a TMO10
reference cavity.
® Cavity resonant frequency:4760 MHz
® This BPM can also measure a beam arrival time.



ESTIMATED RE-BPM RESOLUTION USING
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o RF—BPM Resolution: RMS of the difference # of shots: 3000

between the measured position and the Time duration: 5
estimated one. minutes

o Resolution is less than 0.6 u m.



SCREEN MONITOR
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O Use OTR (SUS Foil), YAG:Ce, and
Desmarquest (Al,O5 Cr,0, 0.5% doped) target
screens. gmgetic

O Use a custom—made optical lens equipped on "™ e

the optical bench. \gi ﬁm

O Spatial resolution of the imaging system was E{m
measured by using a grid distortion pattern. Fon

O The bench has a 1°4 X zooming mechanism at
the highest resolution demanded observation

point. The optical resolution of the bench is

2.5 1 m at 4 X magnification case.
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MEASUREMENT RESULTS WITH DIFFERENTIAL CT
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O Pulse rise time: 0.2 ns (10-90%)

O The peak voltage of the pulse is proportional to the

charge amount of a beam

O This CT can measure a bunch length around the SHB.




BUNCH LENGTH MEASUREMENT USING CSR
MONITOR
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CSR DETECTOR SIGNAL INTENSITY VS.

N PNY 5 V" Y YN Y NNV PNYPPRWY AT TS, Y LA YYY[Y s NYT"Y YT A PN

BEAM CHARGE & FEL INTENSITY AT SACLA

G CYE. e wTS—— s —— Y. IS TR WYTGED e A Ow— A T ST WY 4 W S e 4 9" 9 S e Y 9 . A - ADUP AT TS —

Charge dependence @ BC2

CSR detector signal (V)

Time (s)

CSR flux intensity P.__(1)

S-band RF phase (degree)

0.40 csr
w g
§ P PAIN, +NFQ)]
030 : Preliminary Results
_ 2 s
- y=103x2+0013 oo S 020
."‘ —8— CSR singnal
0.20 ’?' 0.55 5
P TN
N\ N o
0.15 B( 2 "" g 0.50 < 0.15
- — g
0.10 “' g, 0.45 . ~
ol K AN
0.05 *--‘ S 0.40 N 3 0.10
000 = % N
0 0.05 0.1 0.15 T 0-35 - *Z
Charge (nC) % b y ki

ol | g ¢35 030 7 - i 0.05
ol (\ Pyro—detector 0.25 / hE .

i output waveform IS = FEL intensity

I \\\ 0.20 | | T T T 0.00
__.J -5 -1 -05 0 05 1 15 2 25

(3un “gJe) Aysusjul 134



Method to measure Bunch Length by using RF Deflector
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E-T SPACE BEAM IMAGE
MEASURED BY RF DEFLECTOR
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BEAM ARRIVAL TIME JITTER OBSERVED BY THE
RF DEFLECTOR
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SUMMARY

O We finally realized beam monitors at SACLA
with a spatial resolution of less than 1 um for
the undulator section, a 30 fs ~ 1ns beam pulse
width observation, and a beam arrival time
resolution of less than 22 fs.

O The beam monitor system works well for tuning
the beam transport and lasing of SACLA.



