LIGHT BUCKET ASTRONOMY

A High Speed Electrometer for
Photodiode Photometers

Bruce D. Holenstein, Dylan R. Holenstein,
Richard J. Mitchell, and Alexander J.
Demirjian

2010-2011 Alt-Az Initiative Hawaii
Conference on Light Bucket Astronomy






Photometer Requirements

Requirements
Very low noise — TEC cooled, TIA in cooler
High sensitivity — 109 V/A and up
Bandwidth — Low C, 300Hz and up
Affordable/replicable - <$3k

Fast diaphragm-limited photometry
Silicone, InGaAs, PMT

High Time Resolution Astronomy (future)



Commercial Diaphragm-limiting

photometers

Optec —
SSP3A -Si photodiode 4 "7 | |l
SSP-4A — NIR T =
SSP-5A—-PMT ;

Issues = - | ..
FI# >4 : =
Bandwidth
Desensitized
Dynamic range (PMT)
TIA not cooled (Vis)




Electrometer

Transimpedance amp - current amp with a very
high input impedance
LMC6081 i

AC Electrical Characteristics

Unless otherwise specified, all limits guaranteed for T, = 25°C,
=0V, Vo, = 1.5V, V5 = 25V and R, > 1M unless otherwise specified.

Typ
Parameter Conditions (Mote 5)

Slew Rate (Note 8)

FEEDBACK Gain-Bandwidth Product

Input-Referred F=1kHz 0.0002
Current MNoise

Input Offset Current

Input Resistance

SOLCER COMMECTION
01142310
{Input ping are lifted out of PC board and soldered direcily io components.
Al other pins connecled to PC board).

FIGURE 6. Air Wiring



Variable Gain Low Noise Transimpedance Gain from 103 to

Current Amplifier 101y A
DLPCA-200 Input Noise down to 4.3 fA/vHz
n Bandwidth up to 500 kHz
T Rise Time down to 700 ns
S n I S Adjustable Bias Voltage

Manual and Remote Control

Newport Oriel

ROTonG o

Femto o
HP Agilent T

Cremat
SRS » 9 —— _. Current Preamplifier

SR570 — Low-noise current preamplifie

AmpTEK -
== 5 fAlHz input noise
C O O |f€t i \... ' 1 MHz maximum bandwidth

1 pAlV maximum gain

Adjustable bias voltage

Two configurable signal filters

Variable input offset current

Line or battery operation
70710 Current Preamplifer RS-232 interface



Custom photometer for LBT

Structure of the AXUV, SXUV and UVG Photodiodes
Curre ntﬁe

* Visible Diocies

- IRD uvwh-o
* Hamma various Si)

* 5kHz BW transimpedance
amplifier, 20%°V/A

* Port of FCO PBPHOT
software underway
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Sensitive Shunt Capacitance (@
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High-Speed Electrometer ||

Gravic Electrometer
V.2

IRD
detector

;kHz BW

Also
added
overload
circuit




Electrometer parts

R 1= h;s to be modest to maintain BW

PARTS LIST

Resistor Value (ohms) Capacitor Value (Farads) Op Amp Value

5G, 1% C1
c2 du Ic2 OPAB21 B2

Battery Value (volts)] Diode Value
o IC1 LMACBORL Bl 01 LED - 10ma&

5k, 1% (K FEMER - 9w
5k, 1% 3 du IC3
50k, 1% 4 du
500k, 1% du
SM, 1%
50M, 1%
100, 5% Au
50k, 5% Au
S0k, 5% Cf R1/Detector specific-see LMCB08L spec.
100K, 5%
10k, 5%
10k, 5%
50, 5%

300, 1%

OPAGBZ1




Lecroy WR6100F

essing

|_ttilties Status Remaote Hardcopy A Output

DatelTime | Dptions -

Model Mumber WWEET 004 Dperating Systern Microsoft Windows XP Professional Service Pack 2
Serial Mumber : LCRYOR04P1 44561 Frocessor Memory 496 MBytes

Firrmware Yersion : 5.1.2.8 (build 964813 Processor Speed : 2.00 GHz

Hardware Options WL

Software Options CAMDT DFP2 EMC ET 12C LA PMAZ SDM SPI LIART WSCAN HMAP XWEB
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Initiative.org

p/AltAzinitiative

pe, Mirror, & Instrument
Developments, eds. Genet, Johnson, & Wallen, (Payson, AZ:
Collins Foundation Press) 2010
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