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Overview (S. Kettell)

E949 Collaboration Meeting July 16, 2000

o Budget (President’s FY01 budget $704M, House $704M, Senate $677M)
o Schedule (depends on RHIC schedule)
e LESB3

e Operating Conditions

Important Points:

s (ive your transparecies to Dick to malke copies.

» Tell me where an electronic version is located (or email it}

e Sign the E949 Work Planning document in the counting house (next to Dibbuk)
« Notify me if you are planning any work not covered in that document

» Make sure you have a Lab ID, and a film badge (with appropriate training)



Budget

o President’'s FY01 budget $704M
e DOE HEP Budget: House $704M, Senate $677M (expect $690M)
e Expected BNL HEP budget {President’s budget)

— AGS Operations $5.92M (DOE guideline $3M g-2, $3M E949)
_ BNL HEP Capital $1.6M (E949)

s BNL management plan:
— 15 weeks g-2 (finish g-2}
— 10 weeks £949 (engineering run)

LESB3

s FYOQO:
— Complete Separator #1 Standoff upgrade (test 9/00)
— Initiate HyO upgrade
s run with current (J01-02 {keep spares as spares)
e FYO1 (critical path):
— H50O upgrade
— beam instrumentation (SEC, SWIC, telescope,...)

— restore D02
— verify Separators

e FY01 (non-critical path):



— replace Q01-02

— 274 gpare Q0102

— two new (targets

— gpare DOL (cancelled?)

— C-line beam dump {cancelled)
Schedule

¢ Schedule is Uncertain!

e Original RHIC schedule for FYO0L {January-August); current best guess
(March, 2001-May, 2002)

e Original £949 schedule {5/15/01-7/31/00); current best guess {June — Au-
gust). Note! In the current scenario our long FY02 run would start again
in October, 2001.

e Current statement from CAD is NO pulse-on-demand for E349.

e RHIC FY00 run ends 9/18/00

e NASA run 10/1-15/00

e Replace Booster F6-7 (10 weeks)

o -2 cryo 1/1/01

e g-2 run and RHIC eryo 2/1/01

e 3/1/01 suspend g-2, start RHIC

® 4/1/01 resume g-2 {(continue to 15 weeks)
e 6/1/01 E949 (E930, E931)

e (Not in this schedule SNS pulse-on-demand in Crline from g-2; 1 week
of FEB to proton radiography; SEB pulse-on-demand; RHIC polarized

protons)



Operating Conditions (S. K ettell)
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The maximum sensitivity for the 1995 conditicns is 1.46 > 10°/hr at 780 MeV/c and a 1.7 sec spill.

The maximum sensitivity at 65 Tp is 8.9 » 10%/hr at 730 MeV/c and 4.1 sec spill evary §.4 sec, which is § times
larger than the 1995 sensitivity.

After the proposed running time of 6,000 hours (~2 years), the expected sensitivity will be (5.3 » 10!%)~! =
1.9 » 1071, Combined with the E787 result, the sensitivity should reach 1.5 » 107! with 0.8 expected hackground
events. With the added acceptance from the region below the K+ —xtn® | the sensitivity should reach 8.4 » 10712,
Therefore the expected number of SM events is 7-12, if the branching ratio is the central 8M value of 1071,

year KB, 2| DF| sf |(S.E.8.)!| bek
{10'%) (%) | (%) | (10" events

[1995 149 | 70 | 41]187]0.2 [0.08 |

199598 [[ 6.2  [670-790[ 47] 24 [1.2 016 |

200102 [ 18 730 64| 26 [5.3 07 |

Results of medel caleulation
Cenditions | Totals

Int. |Px | spill || sens/hr | KB/sp | KB/sec | KB/Teff | Ck/Teff | Acc | KBy/sp | KBy | sens
(Tp) | (MeV/c) |(sec) | (10°)| (M) | {MHz) | (MHz) | (MHz) | (%) (M) || (10*%) | (10*)
13 780 *1.6 15 19 0.7 0.8 4.0 | *0.18 08| *5.0| 228
65 730 41 8.8 6.1 15 1.4 5.5 | 0.30 51| 174 | 6.68
65 670 5.5 7.8 5.1 0.9 1.0 30| 036 44| 128 | 6.07
65 750 25 7.9 6.3 25 2.8 99| 0.22 48 214 412
100 714 5.3 10.2 2.4 17 1.9 60| 0.29 4| 212 753
100 70 3.5 15.9 10.0 29 3.2 11.9 | *0.35 73] 271 | 1095
100 770 3.5 8.7 10.0 29 3.2 1.9 | 0.19 73| 21| 6.62




RSSC (T. Numao)

— Use eyisﬁ?wg Cableg
= Mod./add electronice

X-talk
~ Establich X-talk lec.

~ Pulge shape diff, 7
~ 2 threshold lovels *

—~ Complefe desi‘jn /5 tests

| e Mmonthg



RSSO

3 dead ones to TRIUMF
—repair
—remove wire

—no RSSC

Z tail
—symptoms
—Tests at TRIUMF



RSSC repair
—Repaired 3 RSSCs
—2: loose wire
—2; bad insulation
—Test in June / '98 run
—1 plugged, 1 leaking
—3 to 6 potentially bad

—Send 4 to TRIUMF



RSSC problems
~Dead/nearly dead 3/6
—Z tail

~QOrigin 7
—-Cross talk 7
—Efficiency

—Single hit 50 %

10
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RS Layer 2-5 Update (J. Frank)
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~photeelectrons/mip.
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~photoslectrons/mip

& Zu(pe) T AT |
-l— 3u (pe) — — — |
- 4u (pe) | - =R ‘
- -A--5u (pe) old RS 2-5 sect. 2 | ey |
e ——— I GI ] i : [EHJD!EU-)-— __._--—-
140 ——
v = m1"expl-MOm2)
| vaue]
120 [ m ] 1516
L B | T mz 119.75
o 2
100 - L ] S - [ y = m1 expi-MHm2)
2N __ Yalum
B o mi | 14039
80 - . e T me 150,31
w e . - .
60 = i I
s <4
e i
40 - s SR ES
y—mi‘e‘xp{-mﬂﬂ} i
[ vawe e,
20 — m 95 604
I me 117.99
0 —— 7 o0 {20 140 160
20 40 60 go 100 12

position (cm)

Ofcf ns waﬂ T Pﬂﬁl"" bt cowie
) werse Lefn
b) (Mlq) Worse WY T

{;[ ke :Ahms e ﬂ-u‘ 'f'D (\tl‘v“‘ ch—t
c.) Auplhh! e f- b )

22



~photoelectrons/mip
(extrapolated to 0 scint)
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T-Counter Update (J. Frank)
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RS Monitor (T. Nomura/A. Kozhevnikov)

ES49 collaboration meeting, 16-July-2000

RS Monitor System

Tadashi Nomura
(Kyoto Univ.)

July 16, 2000

1. Overview
2. Description of each part

(a) Light source part — TN,
— LED + driver
— light intensity monitor

(b) Light distributing part — Sasha
— fiber network
— mounting on RS PMT

3. How do we use it? —a STUN

— run types

— trigger

T. Nomura, Department of Physics, Kyote Ui 1
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ES49 collaboration meeting, 16-July-2000

1. Overview

High quality LED / driver

(Japan)
_|_
Fiber network
(IHEP)
Blue LED Fiber / Bundle
_LD RS PMT
monitor PMT

e 8 subsystems for RS
4 sector groups in up- and downstream,

to check TDs
e 2 for BV and 2 for BVL

T. Nomura, Department of Physics, Kyote Undv.
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ES49 collaboration meeting, 16-July-2000

2. (a) Light source part

Light source

e Blue LED ... NSPB320BS (Nichia)
A = 460 nm

e Driven by capacitor-discharge pulser

Voo VoG

1k Eidh Elue LED
| NLFBEEOBRS

I 5
10 = % % 1515&3@/’
smAlasy 1@

47K

VEE

o Stability
LED | T | +0.1%/°C
e T | —04%/°C
HVEE VCC —|—DDS% / my

Assuming +1°C and +10 mV,
expected stability is = 1%.

(*) LEDs and drivers are placed

in a temperature-controlled box.

T. Nomura, Department of Physics, Kyote Undv. 3
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ES49 collaboration meeting, 16-July-2000

Light intensity monitor

e 12 PMTs with RI source on their window.
(Am+BC408, or ..)

e view 10000 p.e. from LED.
fluctuation by p.e. statistics is 1%.

e put in {2nd) temperature-controlled box.

T. Nomura, Department of Physics, Kyote Undv.
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175 FIBERS BUNDLE LAYOUT

TOTAL BUNDLE LENGTH 11 METERS

25 fihers

BUNDLE TIP 25 fibers

175 FIBERS
25 fibers

25 fibers

25 fibers

Bzggr ._M,m .mw__ﬂ_um

BUNDLE
3 METERS 25 fibers

25 FIBERS BUNDLES X 6

3 meters

INDIVIDUAL
FIBERS 25X 6

7 meters

Fo
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RS PMT MONITOR FIBER/LED OPTION C

SMALL HOLE IN
JIG-5SAW

FIBER

MOUNTING TIP
GLUED TO LIGHT GUIDE

18"
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ES49 cdllaboration meeting, 16-July-2000

3. How do we use it?

Run/Trig type clock LED selection TD

(special run)
gain monitor ~100 Hz all no
(smx)
gain monitor ~10 Hz all no
(depends on results from special run)
TD check 1 per spill 1/4 yes
1 sector group
monitor PMT OR (gated) 0 no
Beam —
Gainmon. —— Hﬂﬂm m”
TD check H
Monitor

PMT
OR

gated (~20msec) |H.|

T. Nomura, Departweent of Physics, Kyote Undv. 5
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Detector Schedule (K. L1)
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Beam | nstrumentation (P. KitchinQ)

BEAM INSTRUMENTATION
P Kitching Univ of Alberta/TRIUMF July 2000

o New B4

o Seymented live degrader

e Ring photon veto

e Upstream Photon Veto

e Results of beam tests carried out in April 2000

e Monte Carlo calculations - photon efficiency

e Monte Carlo calculations - stopping K's

e Mechanical design

e Costs and schedule

e Tests during 2001 run
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Alms:

¢ To improve photon detection efficlency in beam direction
® To better determine X-Y location of K entering target

At the 2game time we want o maximize the number of stopping K's
in the target.
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B4 - Top View

e Bliz a 16 by 16 hodogeope with each element read out by 3 WLS
fibres (Bicron BCF92A double-clad). Scintillator = BCH04.

¢ The thickness of une plane & 3.175 mm (game as old B4) Total

thiclkness of B4 2 635 mm.

.

Figure 1: Rectangular Bt hodoscope element

7.Hmn

65mm

| ST

Figure #: Rectangular Bl hodoscope -top wview

a7



B4 - Front View

® Spatial regolution in X-Y =2 3 65 mm.

e WLS readout allowz hodoscope elements to cover [-counters,

which are algo covered by a two-element ring veto cotinter.

® Tubes are 34 H3165-10 already purchased in Japan

i
=
4
L

e

s

-nrl

B

A4

e

Figure 3: E+design with rectangular elements, showing B4 hodosoopes and ring weto counters
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Figute + 3-D wiew o cne B+ hodscope
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Figure 5 Segmented active degrader

Segmented Live Degrader

Layers of radiator and 2mm-zeintillator with eight-{old segmentatinn
in X-Y, read out by WLS fibres. We will use recycled tubes from old
B4
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UPSTREAM PHOTON VETO

¢ 20 x {1 mmPb + 2mm Scintillator)
¢ Total thickness = 6 cm

o Jcmgap for beam to pase through
e Total mass  12-15 ke

¢ Propoge to mount it on dewn=tream end of Princeton Cerenlooy

Figure & Upstream Photon Veto (UPV} beams-ave view

o1



Beam tests of prototypes

¢ Uzed piong and muonz of 100 eV /c, 200 MeV/c in M1l beam-
line at TRIUMFE in May, 2000

¢ S-element B4 prototype tested.
# Uzed timing and pulzeheight for PID.

® Saw pealks correponding to particleg pasging through 159 and
3.175 mm of gcintillator.

¢ [dentified Single pe. pealk.
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Monte Carlo Estimates - KAON STOPS

o GEANT -hased can be uzed with either Gheirha or Flula
hadronic packages.

¢ [nput conzizte of 4000 incoming K's wheee coordinates are de-
rived from measured values.

¢ Kaon momentum = 710 MeV/c
o Lead-glass live degrader assumed present.

¢ Fur each segimented live degrader configuration, BeQ length i=
adjuzted 2o that Kaon gtopping diztribution in Z peal® at centre
of target.

® A Jayer congiste of radiator plug 2mm scintillator.



Table 2: MC caculations of Istop - Pb radintor

Hadronie | Seg. Live degrader Rad Len [ -=tops
package Radiator | Layers | P-Veto | Total | Ketops | % loss
gheizha none nohe 38 5T 1063 0
flulza none nohe 38 h¥ 1206 0
gheigha ImmPh | & 47 6.2 1015 -+.2
fluka ImmPbh | 5 47 fi.2 1173 -35
gheigha ImmPb | 10 A 7.1 088 -BF
fulsa ImmPh | 10 hA 7.1 1136 -G8
gheigha Imm Pbh | 15 fi.5 a0 980 =75
fluka Imm Pbh | 15 fi.5 a0 1112 -9.0
gheigha ImmPh | 20 T3 80 G4h -11
flulza ImmPh | 20 T3 39 1084 -10

Effect of Changing Radiator

¢ Lead-glass live degrader assumed present.

¢ Radiator thicknesz adjusted to give congtant photon detectinn

efficiency.

® Logz in stopping K's 1= greater for high Z radiatore - Loss seems
to be minirum on Fe-Cu region.

¢ Total number of radiation (and interaction) lengths in beam path
increazes with £ of radiator.
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Table 3: M calculations of Istop - Radiator dependence

Hadronic Sew. Live deg. Rad Len [-gtops
package Radiatnr Layerz | P-W¥eto | Total | Ketops | % loss
gheigha none nohe 33 h7 1063 0
flulza none none R hT 1206 0
gheizha Imm Fhk 20 73 89 845 -11
fulka Imm Fh 20 T3 89 1084 -10
gheigha Sflmm U 20 T3 39 034 -132
fluka S5Fflmm U 20 73 89 1051 -13
gheigha E35mm W 20 T3 88 256 -10
fuka 625mm W 20 T3 88 1088 -10
gheizha 216mm Sn | 20 73 87 Pl -7.2
fluka 216mm Sn | 20 73 87 1065 07
gheigha 255mm Cu | 20 T3 83 1034 27
fuka 255mm Cu | 20 T3 83 1126 -6 6
gheizha 3ldmmbFEFe | 20 73 82 1048 -14
fulka 3.1dmm Fe 20 T3 82 1169 3.1
gheigha 162mm Y 20 T3 3.0 1009 -5l
fluka 162mm Y 20 73 30 1124 6.8
gheigha 6.36mm Ti 20 T3 8.0 1008 54
fuka f.36mm Ti 20 T3 8.0 1123 -6.9
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Tahle 4+ M C calculations of Jstop - Cu radiabor

Hadronic Sew. Live deg Rad Len [ -=tops
package Radiator | Layers | P-Veto | Total | Ketops | % loss
gheizha none nohe 38 5T 1063 0
flulza none nohe 38 h¥ 1206 0
gheigha mm Cu | 10 5.2 .7 1035 -2 6
fluka 2mmecu | 10 5.2 fi.¥ 1186 -16
gheigha mm Cu | 20 L] 7Y 1026 235
fAulka mm Cu | 20 il T 1130 -6.3
gheigha mm Cu | 40 5.6 .7 1162 +45.0
fula 2mm Cu | 40 5.6 i 1275 +5.7

Copper radiator studies

o Lead-glass live degrader assumed pregent exceptfor 40-layer ca=e.

¢ We cotld maximize K-stope # 40-layer 2egmented live degrader
without lead-glass gives encugh photon efficiency. Thi= config-
uraticn would allew diameter of gegmented live degrader to be
increaged (no high-field tubes), eliminating ring photon veto and
gimplifying machanical design.
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Schedule

CONSTRUCTION

Crngtruction of B4 has already bepun and will take about 3 months
to complete.

Congtruction of the gegmented live degrader will 2tart ag goon as the
design ig complete. Thiz dependz on a decizion on whether we keep
the lead-glass live degrader {within 1 month).

Once design & complete constriction sheould take abeout 4
monthe Critical-path item iz machining pieces of 2cintillator

Design of the mechanical gupport i= almeet complete but depends on
the final configuration of the 2egmented photon veto etc.

Old gfe support fube with rail will be uged. May be possible to
modify old B4 support and re-uge i we go with Cu/Scintillator anly
option. Congtriction of mechanical componentz can proceed in par-
allel with the vther projecte, gince it must be done in an vuteide ghop.
We need the old mechanical gtructures to be gent back to TRIUME
- critical path item.

Congtruction of UPY can proceed later

[NSTALLATION

When everything iz built and tested we will ghip it back to BNL Then
Ingert support tubeglide in B4 assembly with target removed 2o that
we cahn look from downstream end and shim support tube to ensure
B4 enterz UTC without touching anvthing, Then remeve B4 azgem-
bly leaving shimmed support tube in situ. After target installation,
we put back B4 azgembly, followed by lower double-walled tube hold-
ing remainder of beam ingtrumentation
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QO her PV (S. Kettell)

PV Upgrades

e Upstream (see Peter Kitching's talk)
e BVL (discussed extensively in previous meetings)
e Downstream (dspv)

e Collar (CO)

j25

20
15

10 4
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Upstream
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Downstream
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CO design

¢ dsCQ is a weak point in detector

s CO are only 4.8 Loy (26x5mm CH + 25x1mm Pb = 15.5cm)

e design ftesting (2mmPb-5mmCH, maybe fiber readout)

s current CO has ~30 pe/MeV, fiber readout tests (5-15 pe/MeV)

s Maybe same readout, but (22x2mmPb+23x5mmCH = 15.9%cm) L,.4=8.1

CO Schedule
¢ Installation during closing (FY01 or FY02)

¢ needs more design work
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Downstream Photon Veto (dspv) Descripti

¢ 26 layers of lom scintillator + 25 layers of 1.5mm Pb

¢ T0cm x 70cm x 7.3 Lrad, mount on tombstone at end of pit?
s four PMT-49 (6"}

¢ monitoring with YAID and blue LED

e 10 p.e./MeV, uniformity variations 25%

dspv Schedule

s [nstallation after closing (~ Dec})
s parts at BNL (7/5/00}
e agssembly during July-August or later, depending on RS Monitor manpower needs

e testing during October (same caveat)
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Fig. | . WVETO COUNTER ([dow nsireatn wienar)
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UTC (T. Nunwmo)

UTC

Ar to He
—more MC
—Qgas tests

—seal pins

—bag UTC

Electronics
—Cathode pre/post amps

—NoO overshoot
—DC offset
—being tested
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UTC electronics

!

P —— e e
1
]

o
m 3E o
v

Problems: /"
—Cathode inefficiency 10-157%,

due to ADC malfunctioning.
-57% of hits are fake,
due to “overflow’.

—Optimized for timing.

Byproducts:

-307Z less material at EP.
-Close EC by 1-2cm.
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UTC plan

—Cathodes

new pre/post amps
—Anodes

small mod. in preamps

—System tests in Oct.
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Trigger (M Nonmachi)
Triager Board

Qe%u.ﬁ*'ﬁ’m%{s
Prog ra mmable logic £fov F’e«lb;l:éy
Fow TBs mto on CiP possible )

Result Signals Mus T come withm 20 ms.

New <trggev beard pretotype

2.5v Atemn FLEX chip
BECL/TTL  befove /after FLEX,

* Lﬂ{'ehcf measwement (T Yoshioke )
ok KE |

ECL/TTT + TTL/ECL S mg
Propagafion en boavd 2nS§
FLEX 10 m¢ %
-&,{-“Q_ 20 n¢

¥ reslistic logic may fafre 11 ne.

Ev 1S ey +rgger board

ECL logic
C T. Yoshioke
+ La tomey meas“"q"“'x = Da:e&%m_
oteld FhEas
£ Jum pow POSItlon 1S "ET LSATE :Jiu{}
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;55 K el 1?3.—'\

« Latowcy measure meuk
. mpuk of TT — owkput of T'BS.
=26.2nS

. one Shok + Gnble may fuke
addibioncl. 6~7 mS

26.2+7= 33.2ms

' Pl of R2 Loghoole Says 33 ns

Another S mS IS maximum.

— TR must b€ foste Than
|9 msec.

—————
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ECL/TTL
1) Fastenr conversSion

. anothey ECL/TTL
. use LuDS ov PECL insfead of TTC.

2) No Convovsion

wse ALTERA in negative voltuge

Goal ¢ Bas — 2~3ns

FLEX

— ., yrealishc LoGIC 60~80 logic elomeals

¢ T. Yoshloka )

. FLEX has &$000 logic @lements.
— {ev monitor, comtveld

. use MAK frowm ALTERA
. MAYX has 256 lodic elements
' mpnimum Sns lafenc
. Realiskic Log:ic fakes /I ms .
. MAX = will be on the prtoty® boa,rd
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Goal

‘Receiver /Tramsmi#fer  3ns

[l ng
« MAX = negatfive Wiwge
*';ﬁbﬁ;akm on board 2 nS

total | 6 WS
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Meam Timeyr
—— =D D
<< ———

. Logic elemawks owe used as delay lme

will use +he samwe chip as the Profotype
trgpev board

‘Delay cell
propagation delay througn on cell

8 Llns. (T Yoswmoka p

L Three times fuster tham ne MT
ot was vepovied.

¢ M-T- perdurmance

1+ will & measuved with the
proto type tvigaer boavd (T Yoshioln)

. Design shedul@ deplads on the T2
Y‘Pdud"nd\'\ scheme .
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T2 veduckon

Avord dead-time of ORed T2

Individual T2 signalls Should be
vetoed by layey (9 signels.

Te FLEX mean timo- Ay be used.

Timing _ameasurewment

, 26w 5, 38 ns S
= I——J\Ef (M1
4. 75 ns
|| 1 e
tee—3 L3 Ppes. mzA
S 2ns logbes k
22 ns
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Poss:ble im plemen tatiom

1) Existing Disc. + Smple’PEEL (opte

new

2) Tnclude discrim:nafor n e MT

Pros
‘no TX/Rx betwedmn DiSC. and Lo

Save. JI~EnS.

Piscrimiaat oy éns
FLEX [l nS
Tronsm:fter I ns
propa gation ULns
- tote 2.0nS

* Save +he Sspace.
Cons

. Takes Twe 1o develop.
January
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Layew 19 veto

‘It ks ka2 tngger

‘O'Pf -Ihe veto ‘Pw ghuv{ mﬂé
VPaularir :
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, (Deud twe
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| 473 :uw&n‘a Lov On ond off.
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Qther (L. Littenberg)
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1 GAMVA TRI GGER (T. Konmat subar a)

takeshi.komatsubara®kek.jp
E949 Collaboration meeting @BNL, July 16 2000

lgamma triggers for E949 |

what is it 7

» Kpi2(2) = KB - DC - IC-Te2

o pnn(1l) = Kpi2(2) - ECL0O - BV - L0-z-mask
o lgamma = Kpi2(2) - ECL) - BV - NG2

— In E787 the data were taken in 1996 and 97,
with the prescaling factor 2450 (~ 1 event/spill).

pUrpose

» K2 decays, tagging the high-energy photon by BV

= Aray-ing the detector by the low-energy photon
= photon inefficiency studies

s Search for the rare decay K+ — aty

~ Sensitivity 1.5 x 10-":
X3 ~ 4 better than KEK-E10 (1982)

~ Background levels are negligible.
=> further search is promising.



takeshi.komatsubara@kek.jp
Eg848 Collabhoration meeting @BNL, July 14 2000

design of the running mode

» total KB_L of the E787 1gamma dataset:
6.7E8 (85 days)
< KB_L/day in E949: 6.9E10 (<100 1)

1. long-term, with the same prescaling factor

e E787: levent/spill (= 1M KB_L every 3.6sec)
< E949: bevent/spill (= 5M KB_L every 6.4sec)
(x2.8)

¢ 6000hr (x3) —+ x8
e 10event/spill and 3000hr — x8

2. short-term, dedicated run (20017)
e assuming that the AGS beam intensity is 1/10
and our DAQ is ready;

e adjusting the prescaling factor
and running with 150 event/spill

¢ 5 days of running — x6
(1 day — reproduce the E787 dataset)

¢ the trigger can be more efficient
if we would dedicate to the K* — w7y search
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takeshi.komatsubara®kek.jp
E949 Collaboration meeting @BNL, July 16 2000
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Cal. Trig (S. Kettell)
New Calibration Triggers

RS Calibration

s km22 trigger (we no longer have one and need to design an efficient one with the
BVL installed; problems from BVL and L0O-L19 veto)

s 3 new RS Monitor triggers (see T.Nomura’s talk}

— RS gain
— TD chedk
— Reference PMTs

E949 Normalization

o kin21 trigger (used for normalization in e787; problems from BVL and L0-L19 veto)

— maybe K949 will have to use B(K2) to normalize
— can fix problem with sector gaps by using {18¢7+19¢7)
— Really need to understand difference in deadtime of T*2 and T*2*190,,

Acceptance, performance, etc

¢ 2 trigger would be good to have a less biased trigger that would allow determination
of T-counter and [ counter inefliciencies. For UMC kaon stpping distribution we
want to remove [C requirement. In E787 we know that the T-counter inefliciency
was a problem and that KB triggers are not the most useful.

e CCD pedestal trigger. Take out of apill to correct pedestal levels on the fly. Will
reduce CCD data load.

¢ Add MB to standard mix?

s Other???

Necessary mods

¢ Repair/replace 2 A-type triggers (km21, km?22)

¢ add 4 D-type triggers (RSmon, TDcheck, RSref, CCDped)
o Create new A-type trigger (2 [how do we do this?])

¢ Do we want to add fexdbility to run 1y and 3y simultaneously?
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DAQ (G Redlinger)
DAQ

(G.R. Jul. 16, 2000)

e Activity at the Counting House

— Slowly turning things on and trying to take data. So far we
have the 2 Master crates, trigger and TD crates going. All
TD's pass TDDAC. No SSP problems so far. | completely
rebuilt the DAQ directory tree from CVS so this is also a test
that this was done properly.

— Have not yet succeeded in taking data with pulser triggers.

— Artie and Bill are setting up new CAMAC discriminator crates
for trigger and BVL. The main activity has now shifted to
the alarm system. Arnie is making new temp sense boards
(no more spares) and Artie/Bill are working on understand-
ing/documenting the alarm system.

— Need to start organizing various tasks:

* RSTDC cabling, crates

* New cables laid from detector to Counting House
* New BVL splitters?

* New beam stuff?

* RS monitor system?

* If there is some infrastructure you need, please let me
know.
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e Online software

— Code management: entire online software tree is in CVS,

including the VxWorks stuff on bnlku9x.
— SSP software

* CCD pedestal correction. Renee says she hopes to have it
done by September.

— PPC software

* Fastbus interface routines (so-called BSI software) has
been implemented on the SFI's so that the BBFC inter-
face to Fastbus is no longer needed. sspar, sspcheck, CFI-
MENU, TDDAC, snoopy all work ok. sspcheck may need
to be ported to run completely on the SFI for speed, but
it's not too bad as it is.

* Started looking at PPC task to read data from disk and
then push it through the rest of the DAQ system (useful
for throughput tests, for example, or for testing the code
downstream of the PPC).
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— Online database/loghook.

¥ Current DAQLOG is probably reaching its limit in terms of
the complexity of the data it can store and the complexity
of the queries it can handle. It is also unwieldy for fixing
incorrect data entries.

* New idea is to go with a more robust "industrial strength”
database, in particular PostgreSQL with PHP for the graph-
ical user interface.

+ Free.

- Well-supported, widely used, very flexible.

+ Pretty straightforward to set up. Toy example
http://bnlku28.phy.bnl.gov/daqlog/daglog.php3
replicates current DAQLOG for a couple of runs.

* Database will incorporate logbook entries; should help for
character string searches, for example. (Paper logbook
will remain as an option.)

* Could serve as the central area to collect error messages
which are currently scattered in multiple files.

* Actually we may want 2 kinds of "databases”.
- PAW ntuples can be useful as a kind of database.
- User-interface is familiar.
- Excellent for numerical analysis.
- PAW ntuples could be a good choice for read-only stor-

age of numerical data. Interactively modifying them is
a pain. Character string handling is poor.
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RSTDC (E. Ranberg)

A TDC System for the
Range Stack

Erik Ramberg-Fermilab
16 July, 2000

- TDC vs TD for electron identification
- Overview of system at Fermilab

- Data transfer rates
- Work to do

Electron Identification in RS

(See P. Bergbusch’s technical note: tn349)

Need to see pt decay into e*, and therefore must
go out to 3 or more lifetimes (7 ps)

Hit rate in range stack averages 200 kHz, thus
giving large data volumes and deadtime with the
time digitizers.

TDC’s can reduce the data volume considerably
and still retain some pulse height information.
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Energy Measurement using TDC’s

e We need both leading e
and trailing edge
measurements. The T
width of the pulse E ;“ﬂ'.L Eg i
gives an approximate P H ,J‘_
energy measurement. i ;h‘ £ ::
Pion rejection and EE= = -’h =
electron acceptance TR

Al St i Sk e i ek g

are similar to TD’s T

Rates in the Range Stack counters

» Paul’s study shows an average of 200 kHz in the
range stack counters.

» This rate will drive aspects of our system, namely
the maximum time we can go out to: ~12 psec

» Will rates double in E949? If so, we probably need
to double our readout controllers.
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Outline of RS TDC system

DDD

controller

/ / memory I [T

DYC readout T 10 LRS/3377
controller ™ TDC modules
per crate

buffer/
3

«— CAMAC
VME dual }x’rtEd crates

1%

R5485 FERA bus

SQMbytefsecl I 20 Mbyltﬁfl'slﬁ:l”

TDC Module Properties

* Lecroy 3377 TDC

—.5
— 32

nsec resolution

Ksec full scale (double word readout)

— Leading/trailing edge capability per hit

— (an store up to 16 edge measurements per
channel

— 10

nsec double pulse resolution

— 1.8 psec + 100 nsec/word conversion time
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DY C Readout Controller

— Accepts FERA bus input from TDC’s

— Stores event in buffer and feeds it into RS485
chain when crate readout is finished. (Internal
buffer is 16 kBytes but asserts ¥z full busy
signal)

— MPI (measure pause interval) will have to be

extended to 120 psec to match the E949 trigger
system.

System readout rates

Assume 200 kHz average rate in counters and 12 plsec gate
after prompt

Conversion time in each TDC will average

(1.8+.1(4)(2.4)(32)) = 32 usec

Total readout time into DYC controllers will be
(120 + 8(2.4)(32)(10)/20) = 430 psec

Event size in each DYC is about 6.1 kBytes

Total readout time into VME buffer will be
(430 + 3(6100)/30) = 1040 psec
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Readout rates (cont.)

If rates in counters are double what we expect

(i.e. 400 kHz), then we would need to double the number
of DYC controllers to handle the event size and readout
time.

Total readout time in that case would be 1650 psec

Summary

Fermilab is building a TDC system for the range stack
which will be used to measure the electron signal instead
of the TD’s.

Leading and trailing edge measurements should provide an
adequate energy measurement.

Readout time per event for a 12 psec gate, and with a 200
kHz background, is about 1 msec.

Work to do:
— Complete acquisition of all hardware
— Modify DYC’s to accept longer MPI
— Test system at realistic rates
— Transport to BNL
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® Voltage monitor system

— Aid in diagnosing data-taking problems
* NIM/CAMAC /Fastbus crate voltages
* FB Cable Segment quiescent voltages

— Other monitoring?

* Replace paper tape from Kelvin's blue box?
* Temperatures? Air pressure?

— Standalone DAQ system, operating asynchronously with the
main DAQ

— Various pieces exist but we need someone to think about
putting together the overall system = Sergey Petrenko.

* Linux PC with Hytec CAMAC interface to scanning AD(C’s
 Software: MIDAS system from PSI/TRIUMF

+ Well-supported

- Has good support for slow-control-type tasks

- Arnie has set it up and has started hardware tests
* Hardware

- Miles has built a card to give access to the Cable Seg-
ment voltages. Currently in test at TRIUMF.

- Different ideas being discussed for CAMAC /NIM /Fastbus

crate voltages
- Many details still need to be worked out
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What to measure

Crates power supply
vollage.

Cable segment line

diiver levels.

Possible exponsion
Jfar: high voltage,

g Syutems, megnefic
frefd, temperature, et
HIELLTHTE ME RS,

VOLTAGE MONITOR.

Why

To keep high unnig
efficiency.

To detect DAQ pwoblems
oh eacly stage.

T ensure permanef
HISHIICTIRG.

Source

Backplane voltage.

Adapler boavd

Voltage Monitor Structure.

L. PC, tunning LINUX, equipped with

IBM Personality Caid.

2. FPrivatle Bus (CAMAC Bianch) Cable.

Channels

L0

240

3. CAMAC cuates, equipped with
L33 CAMAC Inteface module and
sel of Joerger ADC32A boaids.

4. Patch Fannl with cables 1o ADC.

E;f'/';" /’f'ff'g

.

3. Cables o crales undet conlesl,
cquipped with voltage dividers and

cuale specific Lps.

&. Crate specific adaptor beards (i any)
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Dratft Schedule.

Pauts

ly

Angest

Seplember

October

November

Deccmber

Adapior boards
(excpt fou cable segment)

Cables fou crale vollage.

Adapier boards for
cable segmets

Cables fou cable segment
vollage.

Patch Panel with ADC cables

Softwace Tuting.
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UMC (T. Komatsubara)

takeshi.komatsubara®kek.jp
E94% Collahoration meeting @BNL, July 18 2000

E949 Monte Carlo: Status Report
from E949 UMC meeting (Fri, July 14)

» Takeshi K, Seiji K [KEK]

o Marize P-M [Yeshiva]

o Steve K, Jim F, Dick S [BNL]

» Renee P [TRIUMF, on the phone]

e "€949.umc” in the E949 HyperNews
(http://bnlku28.phy.bnl.gov/hn/).
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UMC on Linux vs. SGI

machi nes i n Japan:

- Heyday: SA Chall enge
10 250 MHZ |1 P19 Processors
CPU. M PS R4400 Processor Chip Revision: 6.0
FPU. M PS R4010 Fl oating Point Chip Revision: 0.0
Mai n nenory size: 512 Miytes, 2-way interl eaved

Hestia: SA 2 (sgi2100)
4 250 WHZ | P27 Processors
CPU. M PS R10000 Processor Chip Revision: 3.4
FPU. M PS R10010 Floating Point Chip Revision: 0.0
Mai n nenory size: 512 Mytes

Kgrare03: Li nux machi ne

nodel nane : Pentium 11l (Katnmai)
cpu MHz : 501. 143455

cache size : 512 KB

Menilot al : 387476 kB

SwapTot al : 530104 kB

* UMC Performance summary:
Al'l run used an identical paranmeter file.

host bi nary(*1) tinme resul t (NSKM **2
hour : m n: sec

Heyday 032( heyday) 10: 25: 24 37

Heyday 032( hesi ta) not avail abl e -

Hestia 032( heyday) 3:38: 30 37

Hesita 032( hesti a) 3:47:21 58

Hestia n32( hesti a) 2:43: 23 52
Kgrare03 ELF(kgrare0l) 2:21:41 34

*1: Each binary was conpiled on the host in the parenthesis.

SA nachi nes have two conpil er-nmodes : 032 and n32.
*2:  Nunmber of the events which pass the '98-3trigger conditions
from generating the 100000 radiative knu3 event.

H's test shows that:

- The Linux performance is better than SA's,

- There exists a discrepancy on the UMC results
anong the jobs in different conputers.
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takeshi.komatsubara@kel. jp
E94% Collaboration meeting @BNL, July 14 2000

UMC projects since Feb-00

1. UMC-Primer [Takeshi]
http://wuww.phy.bnl.gov/e949/detector/mc/
a package (commands, ..) so that a beginner can:

e run a simulation job,
e produce Monte-Carlo events, and

e analyze them with XPHOTO in XOFIA.

2. UMC on Linux [Marize]
< KOFIA on Linux [Morgan, Renee]

e working version in e949@physics.mid.yu.edu

e start testing with Linux-KOFIA

= The UMC will be 0S-independent:
both the SGI-UMC events and Linux-UMC events

can be analyzed by either of

the SGI-KOFIA and Linux-KQFIA.

3. “Barrel Veto Liner” routines [Seiji]

¢ debugged code on the new RS+ BVL4BY system
¢ backward compatible with the E787 system

e ( based on UMC-v5 )
— will be moved to UMC-v6 [Takeshi]
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takeshi.komatsubara@kek.jp
E94% Collaboration meeting @BNL, July 14 2000

Plan to the E949-UMC

¢ UMC version 6 (next version) in a few months:
end of Qctober, or the next collaboration meeting

— BVL routines
— debugging

purpose: start trigger-studies including BVL

e UMC version 7, oriented to E949

— other new subsystems
(PVs, B4, degrader, new RS layers, ..)

— known issues, for example:

% RS thickness in each counter
x Target (individual fiber, shift, rotation)

* UMC updates are managed by CVS [Marize, Renee].
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takeshi.komatsubara®kek.jp
E949 Collaboration meeting @BNL, July 16 2000

KRI2I 12 SCALE 1s414,0

% =

RUH 38071
EVEHT Ell

EFI21 11 ECALE 1elE.0

—+—
RLUIN 603 .
EVEMT 121

uMc PV
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|nefficiency plotsfrom S. Kabe
BOFEE 01.20
'Undetected Photon with Barrel Veto Liner for Eq = '18DMeV
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Col | aboration Meeting M nutes

E949 Col | aborati on Meeting 7/16/00
BNL Physics 2-160

09: 00- 09: 10 Vel cone/ Overvi ew (S. Kettell)
FYO1l president's budget |ooks good for E949 capital, and has
been interpreted by BNL to all ow 10 weeks of running. Mst
LESB3 wor k shoul d be OK. Upgraded separator should be tested in
Septenber. If we want to run at higher instantaneous rates we
need sone new target cooling design effort. Qur nom nal running
condition of 65 Tp, with a 4.1 second spill at 730 MeV/c woul d
gi ve about 1.5 MHz of stopped kaons.

09: 15- 10: 00 RSSC (T. Nurao)

Three chanbers fromthe experinent and one fromPU that were dead have
been repaired at TRIUMF. There are 3-6 nore "suspect" chanbers in the
experiment. Four of these have been renoved to ship to TRIUVF (estimte
4 weeks + 2-3 weeks shipping to repair); this could be the critica
path itemfor detector closing. They believe that they have reproduced
the RSSC z-problens as seen in the data and have found a "fix". This
fix requires new anplifiers and di scrimnators (perhaps dual I|evel)
after the current RSSC cabl es and before the PU el ectronics. This fix
is not critical path (until we want RSSC data) and shoul d cost ~$50k
Sonme nore details about chanber cross-talk will be investigated.

10: 05-10: 20 RS 2-5 Update (J. Frank)

20 nodul es of 4 counters received (as of 7/11/00). Ten w apped, 4
tested, 1 installed so far. About x2 nore light than old counters.
Ahead of revised schedule for closing on ~9/7/00.

Studies of PMI's: good anti-correlation with npe/counter, bad
correlation of QE with npe. Jimwould |ike suggestions on understandi ng
this! Measured light loss over time is 6% year. Measured L6 thicknesses
agree with Mlind s piscat neasurenents.

10: 35-10: 50 T-counter update (J. Frank)

New counters 7mminstead of 6mmand wider to fill gaps between sectors.
BC404 (24cn) with BCF99- 29AA doubl e-clad 1nm fibers 4.8m | ong. New 115M
PMI's (simlar to current ones) Sixteen fibers per counter, 32-34
pe/ m p, 600ps timng resolution, with 99.6-7% efficiency based on 6
counters tested. 60 PMI"s and 27 counters ready; shipping in July.

10: 55-11:15 RS Monitor System (T. Normura, A. Kozhevni kov)
Sasha reported on the first "pre"production 175 fiber bundle and the
RS mounti ng schenme.

11: 20-11: 40 Det ector Schedul e (K. Li)

Kel vin was al nost able to show his transparency fromthe | ast neeting.
C osing slipped from9/1/00 to 9/15/00. Cabling is | engthened from2 to
3 nmonths due to RS nonitor. Cosmics have therefore slipped from1/1/01
to 2/15/01.

11:45-12:10 Beam I nstrunentati on (P. Kitching)

12:15-12:30 Gt her PV (S. Kettell)
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Not hi ng new to report on BVL. Collar studies are progressing slowy -
hope to design/build a new collar with x2 Pb and install before FYO2
run (maybe fiber read out??) Downstream PV is at BNL, will nount on
tonbst one and add 7.3 Lrad al ong downstream beam line. Not on critical
path - install after Dec.

13:30-13: 45 UTC (T. Nurao)

Al'l preanps and cat hode postanps shipped to TRIUMF. Anode preanps wl|
get new resistors. Cathode preanps and postanps will be changed to
renove positive overshoot. Ready for systenms tests on UTC at BNL in
Cctober. Final installation/tests in magnet.

14: 05-14: 40 Tri gger (M Normachi)

Prot otype of new trigger board timng tests at BNL show 8ns too | ong:
save ~6ns on ECL/TTL shift and another ~5-6ns by noving fromAltera
FLEX chip to MAX chip.

Meantimer has 1.1ns (down from 3.4ns) resolution. Too nuch delay for
L19 veto. Need to either build L19 logic out of ECL (fast logic, |ike
10E) or develop a discrimnator into the Altera board (may have | ong
devel opnent tine). This could becone a critical path itemif we want to
use it in FYOO.

new triggers (1g, 39, pgg, ke4, knk2...) (L. Littenberqg)
Laurie argued in favor of pgg at mgg~0. This could cone from lganma
trigger if we can get x20-40 nore trigger rejection.

calibration triggers (S. Kettell)

We do not have a knR2 trigger: we need one. It is critical for RS
energy calibration. W need to design one with BVL in place (perhaps
high BVL threshold and a LO-zfrf). WII be further conplicated with
L19 LO veto. We must nodify our knRl trigger. It will now require L19
and since L19 is only 1cm wll be susceptible to cracks between
counters. Perhaps go to (18 CT + 19 CT). W w Il also have the
conplication fromthe L19 veto at LO. W will add 3 new RS nonitor
triggers to the BD board (RS gain, TD check, and reference PMI). W do
not yet know the rate or timng of RS gain nonitoring triggers.

W will add one CCD pedestal correction trigger (out of spill) to
BD board. W shoul d consider adding m ni mum bias to snx.
We should try to invent a L2 trigger: want to be able to neasure
T-counter (and 1C) inefficiency and to get unbi ased UMC st oppi ng
di stribution.

14: 45-15: 30 DAQ (G Redlinger)

DAQ software is in CVS. TD s and SSP' s have cone up OK. Pul ser trigger
is not currently working (discussion with Peter). Adding new crates for
trigger and voltage nmonitor, which requires new additions to alarm
system Also need new RS TDC cabl es, beam cables from cave, splitters,
RS monitor control/trigger. If you need any infrastructure in counting
house contact Ceorge soon.

CCD- pedestal from Renee in Sep. Porting of TDDAC, sspcheck, sspar to
SFI conpleted by George. He is working on reading data fromdisk into
DAQ Investigating PostgreSQL to replace DAQLOG

(see http://bnl ku28. phy. bnl . gov/ dagl og/ daql og. php3). Maybe PAWIis al so
useful .

RS TDC (E. Ranberg)
Paul neasured 200kHz in RS at KB=0.75 MHz. Expect double this in E949?
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Want | eading and trailing edge for electron "energy". Propose 3 CANMAC
crates of LRS3377's (10/crate) with DYC controller in CAMAC crate and
DDD controller in VME crate. Data is read into VME nenory and then
Power PC. Need nod to MPI to 120 usec; may have problemw th hal f-full
at 8kbyte/crate. At 200kHz and 12 usec readout is 1nsec, so at double
the rate this could be a problem my need 3 VME nenories. Tests at
FNAL now and BNL in Cct.

Moni t ori ng systens (G Redlinger)
Vol tage nonitor systemhas a critical role in maintaining our running
efficiency. Currently work is focusing on crate voltages and Cabl e
Segnment vol tages. Shoul d have hardware in place by the end of August
and software devel oped over the next several nonths.

15: 45-15:50 Monte Carlo (T. Komat subar a)

A summary of the discussions in the E949 UMC neeting (July 14, BNL) is
reported. UMC- Priner package is prepared for beginners. The project on
UMC on Linux is in progress; we start testing a working version by
Marize with KOFI A on Linux.

Barrel Veto Liner routines are devel oped and tested by Seiji,

and they will be nove to UMC- v6.

The next version of UMCwill be released in a few nonths, for the
trigger studies including BNL. And the E949 UMC updates will be managed
by CVS.

16: 00 next neeting/other business

probably next January-February as we get ready for cosm c ray running.
No firm decision as to date.
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(;ast of characters
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