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: KOTO Csl calorimeter

- KOTOZER T3 Csl main calorimeteriZ, 30004 dDKTeV pure Csl%

BAHT 5, FRICEEAL LG EZICHKTeV PMTZ v 5,
» KTeV : 1990fRIcFNALTCTfrH#17-Kaon CP violationfll' €=k

N EED
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V. PMT ¢34mm |
. E—ALR—JLEIER
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KOTOEKTeV

&
v KTeV

B

- FEhE TWEE
4
» pure Csl OIREERHAE 1%/K

- energy upper range 80GeV
» Tevatron energy 800GeV

- PMT gain 5000
» 80GeVT1000pCH! /7
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v KTO

- RHEIHE AR /NE K
3 E%EF'T“WOOZIKO)@H”P

- energy lower range 1MeV
» VetofHigs & L TOIEES

- PMT gain
» 5000 Tix16fC/MeV
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Csl calorimeter/\ds
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- energy range®upper limitiZ1GeV

- Vetofiigs & LTlZ1MeVORHEE 1331
=) cnergy range requirement 1MeV -

o

1GeV

novv
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v Cutf 12%% > T \» signal %@energy deposit/crystal

:Fhistogram) &
hl
Entries 188245
Mean 3321
RMS 204.8
Underflow 0
Overflow 0
~}:| Integral 1.882e+05
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~Csl calorimeter"®23k2

v Linearity
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KOTO Csl calorimeter\ds

v Linearity +5%
© V energy range [IviehE=mlas EGel
- 1.3GeVx80%=1.04GeV > 1GeV

==k
ul=’

- LinearityfF&Ei+5% x safety factor 4 = 20%

v 1.5mVpp/MeV output

=) Preamp z PMT baselZ N L . iﬁélﬂny%&w S LalE N

=R

Ligm

3

CW base

CW circuit

. amp /|

VME € a2—JU

! receiver \
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_preamp design
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V-

v IHEE S S0mW (Vsupply=+4.3V)

v differential output via 1000 STP cable
v 1.5mVpp/MeV output (HV=1500V)

vV Max 2Vpp (1.3GeV) output

v Noise 200 tt Vims

v offset +bmV
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©
VME
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Tek (Z1E |

500mV 2

Ch4

M[10.0ns| A| Chd \ -212mv

100mVy ¢
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termination resistor Rt 51%

v PMTO#0mHiReCOBEEERE 2179 . "\ WV
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Anode
+ 50 Vi

3 Opamp =5'|O% A;DBOO ]M
v AD8001 S U

8232
& - Low power consumption The S0 &

- Current feedback High-speed amphﬁer 1M
- Single to differential 10 [AD800)
: A"+ 50 V.
- gain 6.7 <><2 / 2) |differen;iallpreampll
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Merit of differential output

v Shielded Twisted Pair cable & fHA & HHE 5 FH T,
©  KilE 2 crosstalk DRI AT g | &

vV IHEE )
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“temperature effect

80MHz
Function Generator
@ Rr=470

==
—_— [\ /\ /\ - o=
ADS800] \/\/\/\_. b 4

® / Vout
% Ri=b1

Divider (a B oscillo
Preamp &

v Preamp % [EifE 12 A4 T, 0-80°C(10°CHl#&)CgainlllE
- BUEmMPEEICEE L 728, 300 ERR I HIE
- sine wave (1MHz, SOMHz)
- 4O DEPLDIREZEAL B HIE

Rp 50 2R

Rg) 50 + Rp 50 + R;

Gain = (1 ==
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- YA A (LX) 453\7\1/?/(\) \ Ro=51

© » 0 — 80°CT 3 %% Lihn b
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» ZEj3+0.5%LL T

VI EEAREL D /N S WL A, i
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/ Vout

Ri=b1
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FE25{k1Znegligible

preamp gain

preamp gain w/o resistance
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rate effect

v 2Vpp output S&ff. 1Hz~-20MHz D #i[H N T
© T UOEHIF0.2% AR ~ &
- W 7zsingle counting rateld 100kHz

Ll )

80MHz
Function Generator

Divider

oscillo

differential preamp rate effect
1

deviation [%]
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Linearity check

v 1MeV-~1.3GeVHHY4 ¥ ¢. non-linearity 1% +0.2% i

O 80MHz . . . charge &

_ Divider
Function Generator . ADC
Preamp || Receiver

differential preamp linearity
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summary

v Csl Calorimeter~o%
& - Linearity +5%Ajif | | &
- Energy range 1MeV - 1.3GeV

- single counting rate 100kHz
- 1.5mV/MeV output

—a
—

:

=]
i

v baseNgdifferential preamp
- RHEES 80mW
- negligible crosstalk

- EEZAL (0-80°C) +0.5% A
- ratefit4:(2GeVAH 24 H) +0. 2% AT
- Linearity(1MeV-1.3GeVHHY) +0.2% A

® ZDpreampzBE AT DEIC KD, negative effectzr <
CalorimeterDEiEZ mic 9 =M OEEE 1R > o,
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in future

v prototype i{fE& 7 A |
< - e S | | <
- 12B¢ CW circuit, differential driverN g

- /A4 AHIE

- System integration

» Csl+PMT+base+cable+VME —{&TDH 5 & k
» LEENIZ100chE— 4T & T

v HV control system
- 74— FRAL—DfiFED7-D, BEENIICDACEZ RiHiALs,
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