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Si(Li) Photon Spectrometers

Mitsuhiko ISHII and Masaru KYOZUKA*
Division of Physics, Tokai, JAERI.

( Received May 22, 1974 )

This report is intended as technical information to
those who will prepare Si(Li) photon spectrometers on their
own. The first chapter describes a simple method of fabri-
cating Si(Li) diodes. For convenience of fabrication the
procedure is presented in flow chart. The second chapter
deals with opto-electronic feedback preamplifiers used in
the spectrometers. There is explained how to adjust the
photocoupling of a light-emitting diode and an FET at room
temperature. This saves efforts, and enables us to set up
the opto-electronic feedback system as easily as the re-
sistive one. Finally the performance of Si(Li) photon spec-

trometers thus built is mentioned.

* Now at JEOL, Akishima, Tokyo.
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Fig. 2 Frequency responses of mean square noise and an
émplifier. These are plotted on log-log paper.
A straight line with a positive slope indicates
the thermal noise in the FET, and another straight
line with a negative slope indicates the thermal
noise in the resistor and shot noise due to the
leakage current. A dotted curve is the frequency

response of an amplifier.



JAERI-M 5734

HMEOCEBEMINL(2DO A5 4 -DRELTRDODINTWLOT, EFEFTROIEDHH
EREEBCRWETC ENTEL. TANBEFEEHTACLECLY, HACABMFTLFET
M gwt - JAXEFRLIZDZENTESL. 2REBETHE, 7R TL2OT, BEH
BB HAEL L L —FTRBOEECET ST 20T, FETCHFS BT EBRES
BEETDH. ANN'E v 2 v b HEAETELLATRE (, BEBH EFRTAT ELEHRT
THb. TAFETOL, BRENZEDVEELAD, g, G ¥—F - Y —AEOEFCLHE
BB T, AEEFLIDALTFOFEFPHRTNETH L. XBRHEBRY 17 v 71T
BHALhAZFETIEHLTE, BuAs 2242 LbdH LAY - FOREER, BT
f#EZONINWTEDBERINS .

FNTF rTOMNL, FREBOSBTHENEERERFZT 5. COEBRENTS /NI
PHBT L LENTE A LY EEOREBET L. Fig.2 dHFOARKES /T EIEO
57N EAOTH A, AT VO EE HER S FRER SIGERTZMETHY, £T
DOEBEFETO Y s« b - /4 Xk &bT., 2AEIEROEREEE, by 4 vs —0
Fet mm Tt .. TEMBORARET AETORE IR, Fig.2 OEFEOCAHITT 4+ £
—OMEBERNTEAST AL LT L > TRODALEHNTEL, DT EHhb 7 4172 —0DE,
FRAZWE%*T 2+ 7 424 —OBEH Y BYRBEIGERT LIC L DHEFTO R EI RN
FTALLEMT &R, —F, BEOEEFL7 v 2-OHBCHFELANWO T, 8 /NHEHFME
FEFE VBB EBHA, BT 47+ 2 ~ORFELZ LIS /NEFHE AT LIL
DEHEETDHA '

24,

. 23
2.2 RBEEBEEIUT T

HEGRIE SO L0 ICRGOENRBBCH LTE, —RICEFEDBNANZCREAIN
B. Fig.3 @FORKGES LB M BCHETARESRT . COMMBOREL, FHF
BOE+ATENESWHARBERC, PAHACEEL, Q/CrTEALBNAZ LTS A, TO
CENREBRCERME A b 2LL, EAREEOREFEHLCT S,

ANCE 2 bR ABEFHE LA NRTFODC VS AFETLTLADIC, nHNDZEBH
ERAN T D, b ok bEADODEN&EERFA LT DHCRET SO THIREE
LI NT D . RBREFRE, BALA A - FVFRATF - BEORBICHHL ACHE
Hde s b - — AMOBERHL T, ¥ P ELOEEFFAEOTHE . TOHEROF
SR CERT ARE AR ETELACHD «—F, WREKC L AREANERR
CL OV TEIC A B FOMIC = b - Py HORRERFHRLA N VY - £t - 7 4
N RWsES ) Ty PR EREINTHEY BB ARAT ARET, -t OF
RO EE P L & E RO FOER R HR 0B 280 CORXTEWT
TEEOAERER 7 )T 7 FE OB .

KRB S T TORNEBICAT A VESL, BHWCFig. 3 THYL LR AEMN
MO FNCRED . COF VT 7 [CHERAMEE A4 T AOFECHEL TRED. 3TH
HxA +—F(LED)OFEEHE S 5~ + - ¥ —2BEFHNHAEH, TLTEAL LR
B L DERICONTHEBET 5,

13—



_ JAERI-M 5734

LEDDRABES 4+ — FORFEOER i g & & $CRML, FLT

AL gy 5 T+ |
THEL LMD . BRI CESLT AT, LEDOEEIURL. —RICER T
SRR L, HESERE THEEEXE (k5.

Bt - Y = AR Y T NA BRI, BBOS A4 — VEEITES CBER CET &0
MIC%L e Fig.4 {3, AFBBLINALS—F -V —XBEEOV — 18O —fTE L. &
BHBESEANEBE DS EICREAN A EEDETHL, 5~ - AT AV BE Y F5 78
FVy LOdBABEKH Vv BRiAN, FETOF - 7HdRBHRTLH. TN VFED
EENLEL, BREHLBEMT L. T0EE 5~ Bl leg AR TH A RETOV -1
B h T, SHELET A ) Y—BESEMICELAWRDY, tEHE Y vy - V-2
EE Vg b F— b - ¥ —ABEVg WEEL RV, 7

¥ bR BRAER LA s EONRERER 7)) 7 2 TOERE, Vos— Tas 8 LT, &
HEENV -1 Kotk C RIS T ARFHEFEATI (T LR L > TR LML RS . Fig. 4 TH
M BT ALBICERINZEMF I DERTHREZICHIE T 2R ELT. 207 VT
PFTE, Bl % Iper WEHEL(RDI VR 7 4 — P 7EBIE (. PIAE Iy &
Igs HHHDKPEATFE Rk -TH 0, KIC Iy MEwLTHFEEVPQUIBEI LA LT 4.
CMERERBEBOERBICL D Ve OBPEEFTIC I, BTEES AR 7T 7 v 7 OHBEITH
FCELDT, <A T AOEEFEFTHCEBFL T (. XBRBE 7)) 7 » 7 OHEBO FEE
WA A% Fig.5 CwrT. BEESCrb LUANEECH, DOV OBEFTHITET
BDHM, TNT v TOHERRLECERT LADRERL ANWTE (. HREFILUFICERRE
WHRETE <A TA Vg ¢ TEBETS . TLTHABR OB T Vo #HELHTETY I a
Vbt WHE ( BV, + CONST ) HE&D BH v <adbOEFIC KL THET 5%

B EREDLT. SATAOEFPAFERC O FAMNT 5T L0 K S TEFTHE, F— v B

oE v,
Vg =—0Vg + 8ROV,
TEL bRA, LOKE, ¥— b ORERBECEHRE ARERT S L THEAFRDD
LTI L Tnh . —F . MOBORRASE ALTDE, BHV-<r ORI,
6V, = A6V,
ERD A HRDD
AT
T3 - AR
Vgg
" HAR
BB 0Veg R+ —01lpy THAHTELICEBTAE

6 Vg

8aR|> 1

, 0 Ipgr

OV, = ——— 220
, ¢ BA
Hohogieaid,

&Vn = A0V,



JAERI-M 5734

CF‘[ ANPLIFIER

o-af
e}
CHARGE
Q3lr) RESTORATION
CT NETWORK L
Vo= Aw
=g
vi—ve = 22

.__AQ
OR vor T alI-AICs )
—'_CLV . |ACFbe Cy

Fig. 3 The charge amplifier with a charge restoration
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junction in an FET illuminated by an LED. Solid
lines show the isothermal characteristics. In
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Fig. 5 A schematic configuration of the opto-electronic

feedback amplifier.
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mount for the FET, (b) a slit, and (c) a mount

for the LED.
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