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Pump-probe setup
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Transmission [dB]

Circulator response

— port 2 reflection
—port 1->port 2 (transmits)
— port 2->port 1 (blocks)
— port 1 reflection

Circulator loss
*100 MHz : ~-4.1 dB
*2150 MHz: ~-10.9 dB
*4200 MHz (2*2150-100): ~-1.3 dB
*947 MHz : ~-6.4 dB
*2070 MHz: ~-16.6 ~dB
*3193 MHz (2*2070-947) : ~-1.9 dB
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Transmission [dB]
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Combiner

- port 2->port S
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Combliner loss
*100 MHz : ~-3.8 dB
*2150 MHz: ~-5.3 dB
*4200 MHz (2*2150-100):
~-6.8 dB
*947 MHz : ~-4.9 dB
*2070 MHz: ~-5.4 ~dB
*3193 MHz (2*2070-947) :
~-6.2 dB




Output chain transmission (n.w analyzer-
>fridge->box->HEMT->n.w analyzer)
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Transmission

*100 MHz : ~-59.1 dB

*2150 MHz: ~-45 dB

*4200 MHz (2*2150-100): ~-36.9 dB
*947 MHz : ~-53.3 dB

*2070 MHz: ~-37.3 ~dB

*3193 MHz (2*2070-947) : ~-24.7 dB
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Pump-probe experiments: signal @ 5716.7 MHz, -40
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Input: circulator, combiner. Output: 2 circulators + HEMT. Assumed 53 and 50 dB pump attenuation with/without paramp



Pump power [dBm]
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Pump-probe experiments, pump & signal outside

HEMT range: signal @ 100 MHz, -40 d
WITH paramp
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2145

2150
Pump freq. [MHz]

WITHOUT paramp

2155

2145 2150

Pump freq. [MHz]

2155

Transmitted signal Transmitted pump

Pump power [dBm]
o

. 97
- .35
) 972 ]
; 074 ;
-40
- 076 -38¢
- -97.8 -0
) 45
-98
) 98,2
- -46 -50
] 084 8
) -98.6 .50

2145 2150

Pump freq. [MHz]

2145 2150 2155

Pump freq. [MHz]

2155

Input: circulator, combiner. Output: 2 circulators + HEMT. Assumed 53 and 50 dB

Bm from inst.

Transmitted idler

-90
-100
T -110
5 -
=}
g - -120
[o]
a -
£ -130
5.
o
) -140
-150
2145 2150 2155
Pump freq. [MHZz]
Transmitted idler
-30
.32 -120
-34
-125
g 36|
D.-38} -130
@
g -40 -135
a
CL_42_
§ -140
o _44}f
-46 1 -145
48 150

2150
Pump freq. [MHz]

2155

pump attenuation with/without paramp



-35

Pump-probe experiments, pump & signal outside
HEMT range: signal @ 100 MHz, -40 dBm from inst.

With Paramp - transmitted pump
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 Turning HEMT off requires a strong signal to

overcome the noise, no idler/signal gain was
seen.

* Changed signal freq. to be more reasonable
(shorter wave length)



Transmitted signals [dBm]

Pump-probe experiments, pump & signal outside HEMT range:
signal @ 947 MHz, 40 dBm from inst. pump @ 2070 MHz.
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Transmitted signals [dBm]

Same as above but removing the circulator @ pump (Anritsu) input —
more pump power
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Pump power [dBm]
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Transmitted signals [dBm]
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Added external amplification to pump (~30 dB, ZVE-3W-83+ )
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Transmission [dB]

Wide scans (Pump = 20 dBm @ 2070 MHz), scanning signal frequency
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Putting the pump @ 1/3*(stop band
freq.) =2 no gain is observed



