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L2RF as part of the synchronization system
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BOM based on Sagnac Loop
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RF Part - Reference Generation
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Drawbacks

- At 1.3 GHz the counter-propagating pulse cannot be neglected:
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- The counter-propagating pulse cannot be in the max/min - phase noise of reference counts:
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« Slope at 1.3 GHz is ~8 times smaller compared o 10.2 GHz
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‘Gating’ of Modulation Voltage
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General Setup Block Diagram
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A Pulse width ca. 5ns (divide by 8)
B Laser Rep-rate fp here 54MHz (general 40MHz. . .216MHz)
C Divider out frequency here 27MHz (general fp/2)
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Measurements Highlights — Setup 1
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Measurement Highlights — Setup 2
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Direct Conversion
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-AM-PM conversion
-Drift of photo detector
-Drift of filter and amplifier (‘open loop’)
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Amplitude / Power

RF Power Vs. Optical Power RF Power Vs. Optical Power
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Jitter

Jitter Vs. Optical Power Jitter Vs. Optical Power
5 : : :
_ _ \| Amplifier: ZRL-3500+ @ 3 GHz || — = 5V
2 g |
3 i S 450 |
— | |
N |
2 E :
= ~ |
"E 477777777777 7777777777 roT T T T T T T T —ee— 5V ] qlg ‘
— | | | e
E w w W
- Amplifier: ZX60-33LN @ 1.5 GHz | e 7V
3.5 1 1 1
5 10 15 20 25
Optical Power [mW] Optical Power [mW]
Jitter Vs. RF Power (changed by means of optical power and bias voltage) Jitter Vs. RF Power (changed by means of optical power and bias voltage)
54 T T I ‘ 5 T I I ‘
| | | | —— sV
l l l l e 6V
4.5 45F------- R R R I 7V |
z | | | | ‘
o l l l l l
E | | | | |
S o4 ‘ ‘ ‘ | | | .
| | | |
| | |
| | | |
Amplifier: ZX60-33LN @ 1.5 GHz | | Amplifier: ZRL-3500+ @ 3 GHz | |
3.5 ! L L L 3.5 T T T | |
2.5 3 3.5 4 4.5 5 3 3.5 4 4.5 5 55 6
RF Power [dBm] RF Power [dBm]

Matthias Felber | L2RF Overview | EuroFEL Annual Meeting DélInsee | 03.03.2010 | Page 11



—
Q
)
‘n
—_
o
)
Ow
O
Z
)
(V]
(4o}
i
(a R

Origami / Direct-Conversion - RF Phase Noise: 1193.5 fs
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Laser RF Lock
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Long Term Drift

2009-11-09 Drift - Locked to R&S SMR40
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