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Abstract.
This condensed verzion of the paper contains the SHARC IT bolome-

ter prescription.

1. Bolometers for SHARC IT

For SHARC IT, we are constructing an AC-biassd readout (Wilbanks = al. 1990)
with an optical signal band of approcimately 0.1 to 50 Hz

Tabl= 1. SHAKRC IT Bolometer Design Constraints

Dperating temperaturs 032K
Background power (G TS pW
MEP.q.-(sly) 4.4x1078 W H-12
NEP,,, (dstector) =2.0x10-1 W Hz-12
e, lamplifier, 50 Hz| & nV H=—17
By 400 M2 at 2.0 K
Signal bandwidth f=01to 5 Hz

The resistance of the doped silicon thermistors is modded wel by the vari-
able range hopping mechanism, where

I T¢
ﬂ:ﬂ.:em(h.'?":. (1)
The dependence of T; on doping density is estreme, while the dependence of H;

iz weak (Thang et al. 1993).
The temperaturs dependence of the thermal conductancs in the silicon links

is:
G = GaT® iz)
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Tahle 2. SHARC IT Bolomster Design
Faramster Tarzet Acceptable Range — Units

| 1430 402000 0o

o 40 31-43 I
Gg 20 1.5-9.5 nW K
implant area 1 mm”
time constant L5 lezs than 10 ms

Tahle 3. Caleulated Bolometsr Characteristics

Parametar Valus TInita
V(bias) 520 mV
V(bolometer) 20 mV
I 20 ni
B 10.0 LID
7 5.1 LD
T .51 E
[ 1.1 oW K
= 1.2 10% VW
MEF,,,. (phonon) 0.8 10~ 4y ge-UT
MEF 4. (bol. Johnson) 1.03 10~ W Hz-1*

NEP,,. (bl 1/f 0.1 Hz] 110 lo-¥ 4 geo-12
MEF 4, (load Johnson) 0.22 10~ 4w g7

MEP ... (amplifier) 0.50 10w gz~
NEP,,.. (detector total) L8 10-%8 4y Hz-12
s, 22 nV Hz=172

To determine the required accuracy of the bolometer fabrication, we con-
gidersd the range for each parameter separatdy for which we achieve our goal
of NEP . (detector) =2 2.0%10-18 W Hz-1/2, This range has also been included
in Table 2.
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