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MEG status report LL—>ey search: experimental method
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MEG status report

A “significant” result
before any LHC discovery

EDDé-Nc:goyu - Publish in 2008
Andrzej J. Buras & Cecilia Tarantino the “S'ign'iﬁcant” result

Technical University Munich

¢ Mirror Leptons can enhance l_
LFYV by 25-30 orders of magnitude

e.g. Br (u—ey), p ~ 1012 . .
> could be tested by MEG2007)  Full data taking in 2007

: B

Start data taking in 2006
to fully test the whole experiment

Presented

> last year
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Detector Installation 2006: run in
december

Timing Counters (bars, not fibers)

Stopping Target

Gas Control System
(Cobra+DC)

Mz Bag




e Full MEG Beam Line
| [— 11 Main Components
= L .- - All now
SEEYEES ™ LCOERETEN.  Implemented

+ Insertion System



Commissioning Run Provisional Results

; q Must correct for
Data still under Analysis material in front of

/ measuring device
Rate at Entrance COBRA 1.15:10% pu*s'at 1.8mA, 4cm Tg
Rate at COBRA centre > 6 -107 ut*s-! at 1.8mA, 4cm Tg (under 1nvest1gat10n)
Beam Spot 6 ~ 10.8 mm (as expected)

Collimator
transmission € = 95% SMH41 S.MV41

Correction
at

CORRECTION
WORKS !!!

Separation Quality
High Intensity (slits open) 7.4c
Low Intensity 8.1c

Ecpected muon stopping rate
in target = .62 of muons rate
entering COBRA



Trigger, DAQ, Logging and Central MIDAS

Trigger 36 Type1 boards \

installed
5 Type 2 boards and
4 Ancillary boards .
_ operational
all cabling .
(except for dc_trigger)
Firmware version 0
DAQ DRS chips + cables for: > l
DC: 864 channels
TC: 60 channels data taking with
Nad: 9 channels all channels
of installed
Logging and Central MIDAS sub-detector

u/ components
» 2 weeks of data taking at the end of december

» 285 runs taken at different beam intensities and HV
settings

* in total ~600 GB recorded

Malte Hildebrandt EED MEG Review Meeting, 14th February 2007



MEG status report

TC: waveforms: 2 digitizers

| Trigger TYPE1 board waveform 417 | Tyt 417
Entries 512
= F Mean 2599
""E"Bm]:— RMS 1478
™ DRS @ 500 MHz
£ Trigger@100 or 2 GHz
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MEG status report

Timing Counter: first results

Run 236 High Intensity (6 107 muons/s stopping in target)

Data
MC Down stream | Up stream
n. Of h|T bGrS/evenT E:T:;;W'“:;ﬂ Hilﬂ rate / bClr' Enﬂfe':e b::'s;s?
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MEG status report

DRS charge vs Trigger WFM Charge
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MEG status report

DCH: waveforms; DRS @ 500 MHz
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Timing
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Positrons spiralling in the chambers and hitting the TCs

[_,T—I::I:] Paul Scherrer Institut PSI / 14.2.2007 / Matthias Schneebeli



MEG status report

DCH: first results; Hit rate / wire

DATA
RUN#156~#163
FS41=100 (~25% intensity)
primary proton : 1.4mA
DAQ pre-scale = 10
# of trigger ~ 10k

4 )

MC
RUNCONFIG = 1
(RUN2006)
event mode = 30 (muon)

\ # of generation = 1M j

# of hit @ wire / 10k trigger

@
°
B [
| ®
° -> Very rough normalization
¢ . -> No efficiencies included
10°—
© ®
B ®
| I 1 | 1 I ‘ 11 I 1111 | 111 I L1
0 1 2 3 4 6 7 8
wire number
Rate of wire coincidences on chamber 11 ] = hme i
ntries
w0 Mean 7.036
I
H Plane BT data
e 400 MC

300
200

100

14 16 18

Wire index
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MEG status report

DCH: Anode Asymmetry

Rate map on chamber 11 (Monte Carlo) |
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MEG status report

Rate in different counters as a function of beam intensity

® Set to 100% the maximum intensity, scale the rest accordingly

B Expected
B DCH Measured
% . TICP Measured
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MEG status report

LXe calorimeter construction status

inside

PMT supporting M} Cold (LXe) vessel Warm vessel
structure (vacuum)
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Cryostat delay 1: cold vessel deformation (oct. 2006)




Cold vessel re-machining

The welded thin window was
removed for this procedure

Scraped away the inner wall
by Smm at maximum

PMT support successfully
iInstalled

Checked with a gap gauge
of 200 um with the
supporting structure installed
on 22/Jan/2007




Cryostat delay 2: Honeycomb Panel - Brief Retrospect

The 1st panel broke down in pressure test in
June 2006

+ New (2"9) panel was designed a)
Honeycomb thickness 19mm = 26.5mm £

High module prepreg 0.75mm-> 1mm Honey;om

Transition with fabric only - Taper panel

Transition
Also this one broke on Aug. 21° 2006 in
Thin window welded

pressure tests
on the cold vessel
1st honeycomb panel

1t panel | ==

=




The 3 Panel

» Internal reinforcement at the edges.

» Fiber with lower module but with a better Elongation (T300, used in
aerospace applications with over 20 year service history).

— 1.5mm prepreg thickness with 8 piles (1mm in the 2"d panel
« Space-approved Resin epoxy (Hysol EA9361)

S
o= it X

| \ ‘
N\ \
A\
£\

Internal reinforcement
“Coca-Cola can” shape




Construction Status of the 3 Panel

« Project + Construction = 6 months
« Delivery to Pisa in this week
* Pressure and low temperature test next week : crucial test

Honeycomb glued to ihe Z%
einforcement and rohacell

Inner skin

. OuterSkin




|}
Updated Construction Schedule
Task Name [Durstion | Start Firizh Ipre | [ December [ January [February [ March April
| | . i 511f12|11n9|11r25|12m3|12mu|12f1?|12r24|12;31 [01707 (01014 [01021 [01428 [02004 (02011 [024 5 [02/25 (0304 [03011 [0348 [03025 [04/01 [04/08
1 Test vucta Sdays Mon 06M204 | Thu 06M2M4
2 Check INFM Odays ThuOBM2M4 Thu OEM2M4 1
3 Test pressione e vuoto . Sdays  Fri0Bn2H 5. Thu DM 2521 .2
4 IMFM check Odays ThuOSM221 ThuOSM2621 3
5 | Smontaggio finestra sottile . 2days  Fridgn 2!‘22. Tue 070102 . 4
B | Lavorazione camers fredda 10 clays  Wed 070103 Tue OFDMIHME S
i INFM Check l Odays  Tue O0701H Bl Tue 071 HME l 5
& Costruzione nuova finestra sottile Sdays Wed 07A1AT7 0 Tue 0701023 7
3 | INFM - Check . Ocays Tue 07 .l’23. Tue 071 .l'23.8
10 lztallazione struttura supporto PMT 4 days Wed 0701524 Mon 070123 9
11 INFN Check | Odays Mon 071729 Mon 0701129 10
12 | Installazions nuovo HC Sdays Tue 0701530 Mon 070205 11
13 | Saldatura nuowva finestra sottile . Jdays Tue D?IEIQIEIB. Thu 07020038 . 12
14 Test fuga saldatura finestra sottile 1day Fri0fm0209 Fri0fozo09 13
15 | Controllo dimensionale . 1 day Mon 07024 2. Mon 07021 2 . 14
16 Check INFM O days Mon 070242 Mon O0702HM2 15 . .
17 Mortaggio fasce | Aday Tue 07243 Tue OFM2A3 16 < - NOW H SUPCPIHSU'GTIOY
18 | Installazions supsrinsulation | Sdays Wed 07024 Tue D702120 17 R im;-ra| Ia‘tion
13 INFH Check Odays Tue 0702020 Tue 0702720 18
I Azzemblaggio camere G days Wed 0702521 Fri 070502 19
.21. | Check IMFN Ocays  Fri07asEm2  Fri07io3moz 20 I M h I
22 Saldatura soffietti Jdays Mon 070305 Wed 0710307 21 Assernb 'ng T e CO d
22 Test elio saldature soffieti  dday ThuDZO3NS ThuO7M308 22 C hamber‘ ins | de The war
24 Lucidatura interno camera fredds 2days  Fri07M03m9 Mon 070342 23 .
E | Pulizia camera fredda . Jdays Tue D'.-'JDSHS. Thu 0710315 . 24 one r C lean' ng (5 We;eks
26 IMFI check | Odays Thu D?J’DSHSl Thu 070313 | 25 v
27 Assiemagdio e integrazione finale Sdays  Fri07M3ME | Thu 070322 26
28 Preparazione test criogenico Jdays| FHOZO3R3| Tue 070307 27 u .
28 Test criogenico ‘ 5days Wed 0'.’;1331’28‘ Tue 07 04003 ‘ 28 F I '] a I C ryog e n I c TeSt (2 We
30 Test fuga camera fredda dopo ciotest | 5 days Wied 070404 Tue 070440 29
T Imballaggio e trasporto . 2 days Wed 070411 . Thu OF 0412 . 30




Xenon Storage

« ~900L in liquid, largest amount of LXe ever liquefied in the
world

 Very stable
— Pressure raise 0.003MPa/h w/o cooling
— 0.111 MPa - 0.2 MPa in 44 hours

GXe pump
(10-50L/min)

Heat exchanger
% Getter+Oxysorb
LN2 Cryocooler
—
—— T T
Cryocooler P D
(>150W) NY ‘
LGy
y Liquid pump
(100L/h)
000 000 — \
OO0 00O \
OO0 000

Purifier

LXe Calorimeter 000L storage dewar

Liquid circulating




/1 radiative decay \/ ~N
Lower beam intensity < 107 Laser LED ol LA T I S
by 1o Lan = (108820019 x 0"
Is necessary to reduce pile- o op
ups o .
P (rough) relative m rt ﬂ ﬂ . E
Better c,, makes it possible timing calib. T T
to take data with higher B
beam intensity <2-3 nsec g R
A few days ~ 1 week to get _ gu_ e
enough statistics ) - PMT Gain Bab L Lo
70 Higher Vwith .
light att. : i
tDD O /\'/ e ————— et
P Can be repeated “* "N . : ) N
70 > yy (55MeV, 83MeV) frequently ’

7w+ p > y+n(129MeV)

10 days to scan all
volume precisely

J

(alpha
(faster scan possible
with less points)

Xenon
Calibration

PMT QE & Att. L
Cold GXe

\_ LXe
ﬂ\lickel vy Generator

o LiF target at
A | COBRA center Of‘f
e 17.6MeV y quelle

Tl V) ~daily calib. llluminate Xe from

LH, target et

Events

¢ Lip, 7D at 14.6 MeV ] = £
‘Q?‘ v 1 Can be used the back 3 cm 2 Ocm "-rm*wfu%
e TN 7 also for initial Source (Cf) Polyethylene & s me
\ 1 setup transferred by Chennels
ot st ey P30 at 176 MeVTE Qomp air > on/off ™= (.25 cm Nickel plate )

CThannels




Machine Status

* original Completion Date:
~ mid-May 2007

* NEW Completion Date:
~ end-February & expected

d-April ~2007

MEG C-W.
Status
End
2006




Cockcroft-Walton Arez

= — Constrainits

_-/ T == = 5 r‘-—'F’ F =

- i L nES % ° Safety System +
_ ' Shielding - Electrical Infrastructure

- "
7]

. . >

Wall needs unaltered
> s Permanent Access from

outside

Approx. form
C-W Area




MEG status report

Tasks & Problems
DC

gas leakage
build / rebuild the chambers Ready in mid-June
track reconstruction code still missing

TC

fiber detectors (APD electronics) & laser syste , :
redesign & build N2 bags "Ready in mid-May
further tests/calibration at Frascatti
matching with DC tracks

(N2 bag by April)

LXe ,
honeycomb window ready this week - pressure tdse"yOstat delivery
C-W wiill arrive earlier! - testing mid-April in mid-April

Trigger/DAQ

data rate limited at SHz (full detector) - toward 100Hz?
DRS3 probably not for 2007

Computing

data size reduction (9MB/event)
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MEG status report

Scenario D1 February
"Shift" BTS i
Remove US TCs + EC + N2Bag hnd
re-Install BTS
BTS pump-down
BTS cool-down

Mount DS EC+ IS
COBRA Gas Tests

i ‘._I

' e A

Beam Commissioning

US N2+
EC Install

Install Cockcroft-Walton + Test area

Setup Beam Line C-W+Bellows+Test

Remove Bellows System
Re-install C-W Bellows

Instr[)Cs

+Tg+gas

Calo. Install
PIES + Lig. + Pur.

August

]

Beam Commissioning

DS N2Bag
+TC Install

September October

* =FIXED

Other (possible) users at the
earliest possible time...

PSI: February 14th 2007
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MEG status report

Conclusions
Background and Sensitivity

Measured  Simulation
Gamma Energy (%) 4.5-5.0
Gamma Timing -0.15
Gamma Position (mm) 4.5-9.0

Publish in 2008
the “significant” result

l Gamma Efficiency (%) >40
e+ Timing (nsec) 0.1
e+ Momentum (%) 0.8
Hopeful for e+ Angle (mrad) 10.5 needs reevaluation
. . e+ Efficiency (%) 90 + info from ‘06 data
Muon Rate (108/sec) 0.25-0.35
l Running Time (107sec) 4.0
Accidental Rate (10-14) 1.9-3.0
Started “data taking” in 2006 # Accidental Events L
90% CL Limit (10-13) 0.9-1.4

without LXe detector

First result: very good agreement of rates
predicted by MC = no significant
unwanted backgrounds !
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MEG status report

Decambar

Saptambar Oclobar

Auguet

MEG 2007 Run
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)

L)+ TC Instal
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Calo. Install
PIES + Lig. + Pur.
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U5 N2+
EC Install

y—

Remove BTS + Beam Line

Remove US TCs + EC + N2Bag

re-Install BTS

BTS pump-davin

IFS cool-down

[Mount D3 EC+ 15

COBRA Gas Tests

Beam Commissioning

|install DCs + Target

Install DS N2Bag + TC
(must come AFTER DCs)

Install US N2Bag + EC

Install US TG

Install Cockeroft-Walton + Test area

Setup Beam Line C-W+Bellows+Test

Remove Bellows System

Re-install C-W Bellows

Calorimeter arrival + work Tent

Calorimeter Install + L&P

Sat-Up MEG RUN

MEG BEAMRUN

30
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