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THE NAR48 LIQUID kRYPTON CALORIMETER
FIRST OPERATION RESULTS
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o DHYSICS REQUIREMENTS OAN THE CALORIMETER
o CALORIMETER STRUCTURE A F.END ELECTRONICS

o PRELIMINARY PERFORMAMN CES COMPARED TO
THE PROTOTYPE ONES:

ENERGY, POSITION |, TIME RESOLUTIONS



PHYSICS AIM

e THE NA48 EXP.T IS DESIGNED TO MEASURE THE
DIRECT CF OBSERVABLER: —

(k=TT T (ke>TT")
T_'(KS~>TT°'IT°) ]"(K,_—)‘lr*n“)

s A 10 DEVIATION FROM UNITY IN DOUBLE RATID R
DETERMINES A ~ 2-107% VARIATION OV Re (€7/g)

Re(g/6)= — (1-R) «R=

o THE MAIN REQUIREMENTS FOR THE EM. CALRIMETER
USED To RECONSTRUCT K->TT2> 4X DE®@AYS ARE:

- GE)E ~1% @ 10 GeV + CONSTANT TERM £ 05 /%
—PosiTION RESOLUTION ~ 4 mm IN X,V
— TIME RESOLUTION < 0,5 ns FOR K_ IDENTIFIC.

— SINGLE RATE cAPARILITY ~ 4 MHz TOACHIEVE
THE REQUIRED STATISTICS OF 108 kK, >T°m°

- TRANSVERSE SCALE ACCURACY OF O.I//ooo mm
TO CONTROL SYSTEMATICS ERROR FROM ENERe¢Y
SCALE DIFFERENCE BTW TOT° AND 17T DECAYS.

e THE PHOTON RANGE OF INTEREST /S
~ 5+ 100 GeV



REQUIREMENTS ON CALORIMBTER
TNERGY AND POSITION R‘&'SOLUNO/\/S

o THE K DECAY VERTEX TOSITIoN ALONG THE
BEAM LINES K= 2TT°—> 4k IS He#surRED BY
THE 4 SHOWER EAERGIES AND POSITIONS

IN THE cm.omwevm R %
Z E E,[ X, - 7
v ZVTX m { v, J<u ( )( (gb Sx)j

o THE EMNERGY AND POSITION RESOLUTION S
(AND _THEIR _ONIFORMATY )

ALL OVER THE WHOLE CRORIMETER SUORFACE

DETERMINE THE ERROR ON 2, |
e AN ERROR OF sz/zv ~ 2. 10 * PROPUCES
/ - -4 |
AM.ERRDK. on  Aglfe = 1077
(FIDuClAL REGION O Z, : JIom %6 )

o A GOOp BNERGY KESOLUTION HMHINIMIZES ALSO

THE BMKcRoUUD Ko =2 3T° CONTRIBUTIOA/
(when ewy 4 ¥'s #rE DETECTED)

ToTHs K, — 27° SIGNAL _ |
(2-vd MOST IMPORTANT SOURCE OF ERROR)



THE SIMULTANEOUS K, AND K, BEAMS
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Z)REOOlREHEMTS ON CALORIHETER:
TRE TIME RESOLUTIOAN

« THE TIMING INFORMATION FROM THE

CALoRIMETTER, PROVIDES . /N OQUIv NCTION

}
WITh THE TIMING FROM THE K TACGER

THe WRY To TELL A K. MECTRAL DECAY FROM

A KL ONE_

o A Goop CRWRIMETER TIME RESDLUTION

1S THeRTEORE VITAL FOR THE EXPERIMENT

o A T(X) OF _260 ps HAS BZEZM OBTAIWED

!

ForR 50 GeV elechrohs N 199
(stz  Sabime CREPE ThLk )

/
.

OVER THE CALORIHETER CEAUTRAL REGION
EQUIPPED WITH SINGLE CELL FADC READ-OUT

Le. 3%4 channels
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LKr calorimeter time resolution (50 GveV e)

- Entries 408565
B Mean -9167E-02
o RMS 2771
- RMS =277.1ps UDFLW © 11.00
Z OVFLW 5.500
- 0 =262.8 ps X’/ ndf 4838. / 32
Constant 1226E+06
Mean -1176E-01
Sigma 2528
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THE CALOR\HETER STRUCTURE

» A TOWER STRUCTURE IS OBTARINED BY ~ 13500 CELLS

(ZXZ c,\mz)x 120 cm (~ 2€ X, DEPTH)
> A SINGLE cELL GETS AT MOST ~ 50 ) OF SHOWER
o TACH CELL IS FORMED BY TWO EXTERNAL

GROUNDED RIBRONS AND BY A CBANTRAL ONE AT +8Y

«— Wz 10 mm

—t/>

£

s | s 4/(&):4,»0(4.‘“‘_‘]_;)21—\

GND GND R
+RV. /l,:}. LKy /i}c-‘l:irne, T>» ID

Ehis can be ne.glackd,..
In /36 TR 40ms Tp= 3% ps (15Y)

o TNITIARL CURRENT READ-OUT METHOD

"/ _ @ VDR\FT' -
o =
" Width *—
A
X EnEREY

n 50/;.\m/lo mm G‘?,OMQ.'EY‘;C@‘ O.CCOFOLCS —

LKy Uni.).orw\{’@ (SPQ.CQ. 3 t.‘me} ]
(e_.%. AViger /¢~ ~03 % / K)




Energy [GeV]

o X AVD Y PROTECTIONS (FACTOR 2 LESS

7Y

G,Qawumw) ARE USED FOR TRIGGERING

ON ¥ NEUTRAL DECAY S
(See I.MIKULEC)



THE CRLORIMETER STRUCTURE (CoaT)

e TO COPE WITH THE STRINGENT REQUIR. TS
ON CELL WIDTH UNIFORMITY (~ 05%)
R\BRON POSITIONS ARE FIXED RY A SET OF §©

—» SPACER PLATES . THEY ARE 9PLACED EVERY 20 wm

* SPRCERS ARE DISPLACED GWING A * 50 wmrad
~» LONGITUDINAL 'ZIG-ZAGg TO THE RIBBONS.

o THIS ACCORDEON SHAPE REDUCES TOw2 0,5 %

»A SHALL DROP IN RESPONSE OMI FORMITY

ACROSS THE CELL | WHEN THE SHKOWER CDRE

H1TS THE CENTRAL ANoDt RIBBROAN

e A PROJECTIVE GEFOMETRY POINTING TO

~ 110 m UPSTREAM IS OBTRINED LIWEARLY
INCRERSING THE CELL TRANSVERSE SIZE
(IN X aNDY) FROM THE FRONT PLATE |
ADDING LP TO +4A% _ |

o THE SHOWER RESPONSE ONITORMITY BoTH ON THE
IMPacT POINT . RADIVS AND ON THE DEPTH OF
SHOWER MAXIHUM | 1S IHPROVED IV THIS WAY .
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TZﬁmm
DETAIL ON RIBBONS
AND SPACER-PLATE

* * ? cathodes
L

anodes

14 mm 18 mm

+/- 0.948 rad
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o UNIFORMITY

INS!DE CELLS

Y PROFILE
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THE FROUT END ELECTRONICS

e THE DPREAMPS AND THE CRLIRRATION SYSTE M
CLECTROA!ICS ARE PLUGEED DA TRE RACK
— ZAD OF RIRROMNS INSIDE THz LKy TO:

- Miavh 2T THE NolsST (Si TFET s ARE
ClOSE To THEIR HiMmHUH ADISE FlGURE
® Lkr T= 120 k)

o EN. EQUIV. NOISE FROM 4 MeV —» g HeV (@ EKV

WITH SHeP. TIME [(20ns > 70ns

- SXPLOIT Lkr RATH RS TEERMOSTAT TO SERILZT
IN TEHMPZIRTURE THE ARLUT 200t PULSER &F M,
OF TRE  CALIRR, SYsT7E#

o CQALIBRATION PULSES ARE PRODUCED LOCRLLY TO
AVolD DISTORSION OR CROSS-TALKS DUE TO
TRANSHISSION OVER LOAG LIANES i

o THE CRALIRRAT\OA SYSTEM 1S IHPLEHENTED ON
AN 18 LAYER HOTHER BOARD WHICH ALSD DISTRIBUTES
THeE PS. ToO 64 PrREaMP CARDS

o THE PRECISION AND THE STRBILI\TY OF THE CRLIZ,
SYSTEM SHOULD ALLOW TO CONTROL THE RESPoNSE
UNMIFORMTY OF THE ~ [3500 CH. To BETTER
Than 05 X (THE FiuRL CHECK IS MDW POSYBLE
WITH ALL FADC's JNSTALLED)
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ELECTRONICS CHAIN

(@ LKr TEMPERATURE «<—|
—|CALIBRATION
{ l
15’p \
—AVW— TRANSCEIVER
10k
v] N
2000 [¥ = r—'—-'\'\;
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g L
o
s
40MHz | ;
’ 2 BITS //'*'\é
(200 wYRING BUFFER I FADC [T

10 BITS _{l

FADC N :]SHAPER
GAIN SWITCHING
AMPLIFIER

» PREAMP BWVL- RADEKA TYPE
(CHARGE INTEGRATING | Si JFET)



INDUCED CURRENT P.A.OUTPUT ZPC OUTPUT
_ .—..— < | 2850 ne | (FAST RESTORING) 2850 ns
150 n=
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g HY. DECOUPLING CAPACITOR

< PROBLEM: A FEW CAP's

ARE DISCHARGIN G
@ 2 2KV

» LIKELY WE'LL REPLACE
ALL CRPACITORS DURING
WINTER SHLT DOWN

e« THE MRIN EFFECT 15
R~vO,2 4 CORRECTION
DUE TO SPACE CHARGE
EFFECT

°* THIS CORRECTION HAS TO
BE »Eutm%: AT NOMINAL
INTENSITY | IN THE 2-nd
HALF OF M.A s SPS SPILL

A*V\?A, AOm K DECAYS [A'C. DET;
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NA48 PRELIMINARY

...... o(E)/E = V(0*/E + (b/E)* + ¢?)
witha=3.5%,b = 40 MeVand c = 0.427%

- 195 © PROTOTYPE
2 ‘% A NA43 CALORIMETER
- . - (PRELIMINARY)
‘ A IMPROVED CALIBRAT.
e,
: a\\ A
i _ | S @
I T R R .JLJ_LJ_-_J_J_IIJ_J__IaggJi
0 20 40 60 80 700 120 |
Energy (GeV)
A CALO '96 ®» PROTOT,
HV., (xV) A5 B
SH. TIME (ns) 70 12.0
ELECTR, =ADC . ADC

PHASE CORR. NO YESg




NA4SY PRELIMINARY

£700 - 10 9999
e i 0 Entries 2510
- A — 7 Mean 0.1357
o | | RMS 0.8732E-02
3600 UDFLW 0.
g i OVFLW 1.000
< X r ¥'/ndf 3064 / 6
- Constant 574.0
500 + Mean 0.1352 '
- H Sigmo____ 0.3030€-02 | ==
400 =
300 |-
i X i
200 + {
160 1
0 i T Jd o |t -—J' ' l\LvL“'I-—-r__L.'l T N P N A A Jd o

b
0.06 0.08 G.1 0.12 0.14 0.16 0.18 C.2 0.22 Q.24
GeV

My

¢ 96 DATA OBTAINED GROUPING 46 CELLS (2x8)
o IN TH!S YEAR DATA CELLS ARE /NDIVIDUALLY READ
v EYPECTED RESOLUTION ~ 4 MeV



NA4S LKy CALORIMETER

POSITION RESOLUTION

2
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= (6eV)
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Energy (GeV)

» PRELIMINARY RESULTS CF CALORIMETER !
s MATZH PROTOTYPE ONES.




THE PREAMPLIFITR PROTECTION SYSTEM
DURING H.V. /‘f COAUDITIONING

THE SYSTEM AIM IS To PREVENT PREAMPS,
TROM TREING DAMRGED BY POSSIBRLE H.V

DISCHARGES 3BTW. RIBBOANS DURWEG THE
INITIAL HY. RAMP-UP AND COMNDITIONIN G

Iv TRE ' CLCSED' ProiTiea OF THIS
SWITCHIWWNGE SYSTEM ALL PREAMDS JANPLTS
ART SIHU LTENEZOUSLY S&ROOANDEDN BY S&7S
rF LLAGE METRLLIC SPRING COATRCT S

TESTS HAD SHoWN THAT CONT!NOUS H.V.

DISCHARGES OP 70 Z KV 'SiMUuLATED'

IN THE RIRRON STRUCTURE
LEAVE PREAMPS UNAFFECTED . j

THE SWITCHING HECHBMNI CAL ACTIOAN

INSIDE THE CRYOSTAT , /S OBTA/NED BY A
SET OF 64 BTLLOW PRIRS DRIVEN B7 A

GRS CONTROLLED SYSTEM PLACED OUTSIDE
THE CRYOSTAT
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CONCLUSIONS

» PRELIMINARY RESULTS oW '34 dATA
~ MATCH PROTOTY PE OMNES

SE) /e = ==L, =21 yA
ENERGY )/e ==+ 04
. 4.2 |
POS\T'ON 6)(-65: ~—V§; ‘*‘0.6 mm
TIME S =28 .45 102 ns
T VE E

o FINAL RESULTS FROM '9Z DATA WITH INDIVIDVAL
CELL READ-OUT
('9¢ DATA TAXEN READING OVER THE EWTIRE
CALORIMETER GRoUPS OF J6 CELLS 2x8 )
!

o HV. PROTECTION SYSTEM WORKS WELL.



