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The aims of simulation
procedure were:

Sy i L

1. Optimization of the H= 3.000
geometry arrangement of the S0 patticlesgeperated ..~ P= 0048
set-up elements. Wl

2. Analysis of the action of
the density substances along
the positron trace.

3. Evaluation of the positron
momentum measurement
precision.

4. Calculation of the
positron detection
efficiency.




defines the distance between blocks of prop. chambers bihind magnet.

Two factors must be taken into account:
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boordinates measurement precision

Momentum measurement precision is determined by
coordinate precision

positrons

Nurmber of

450

2

b & &
& O O

200

150

100

S0

icuum o

Coordinate precision in@lane 2 ¢m

target




Mothe Karlo eméieney evaitauln

Efficiency of positron registration € depends on energy E and angle 0

of positron € = F(E, 0).

€ 1s defined by geometrical
disposition of the magnetic
spectrometer elements: size of
the magnetic field region, scale
and location of the proportional
chambers and distance between
the target and spectrometer.
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Predicted relative precision O p/P of the positron momentum
measurement for different Sut-up modification.

1. Extreme precision (vacuum elswhere) -

2. Maximal precision for the avaliable
design of proportional chambers
(vacuum + 3 plane of the) -

3. Vacuum only in inside of the magnet -

4. Helium elswhere -

5. Air elswhere -




System Buffer:

1000 Channel in 2005 CB_1536
Del 1%&!’&;_2;168!‘8: G B Host Processor: !
elay — ns ate TRIGGER ¢ IPC 610 Ethernet
10 — 640 ns Trigger Joele Nl B —
Rate ~100KHz

Optical Cable —»
Counting Room

Detector Area

Concentrator: CN_1536

Copper Cable 7CA+—
Digitizer: CD_96

Pre-Amp : AD_16 —»
(CMP16_g based)
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[1naHbl MO 2KCNEPUMEHTY
OAMWJIOH Ha 2007 roa

dopMyIMpoOBKa OCHOBHbIX 3aAau Nno npoekty Ha 2007r.

- NpoBeaeHne Ha CMHXPOUUKJIOTPOHa NMUAD
TeCTOBbIX U (pu3nyecknx namepeHum (B 3KCriepMMeHTe no
nccnefoBaHUIO KBa3Mynpyroro paccessHusi NpoToHOB Ha
fAApax) € UCNoJ1Ib30BaHUEM CUCTEMbI CYUTbIBAHUS
nHcpopmauum CROS3.

- MpoBeaeHune Ha ¢a3oTpoHe JiAN OUAN paboT no
BOCCTAHOBJIEHMIO TPaKTa NOBEPXHOCTHbIX MIOOHOB
(nukBnpgauma nocneacTtemMm asapumn maprta 2005 r.).

- PexoHcTpynpoBaHue yctaHoBkn ®AMWUJIOH nocne
3aBepLueHust BOCCTaHOBUTENbHbIX paboTt Ha ¢pasoTpoHe JIAN.

- MpoBeaeHne TecToBbiX U (PU3NUECKUX U3MEepPEeHUN Ha
yctaHoBke ®PAMWUJIOH c ncnonb3oBaHueM CUCTEMbI
cunTbiBaHusa uHdpopmayuum CROS3



TWIST

The TRIUMF Weak Interaction
symmetry Test

Goal: A high precision measurement of the
positron (T,) and (cos8,) spectrum from (-
decay to test the SM predictions for the weak
Interaction
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e* spectrum 1n x, COs 0,

rate ~ x2{3 —3x+ %p(4x -3)+ 377x0(1_ xj + P& cos He(l— X + %5(4x — 3)JJ
X

TWIST --

* will measure the e*
| spectral shape to
very high precision

: 1

e will extract p, &, O
to a few parts in 10

e 17is being measured
at PSI




The TWIST program:

e Collect high precision data to obtain the e* spectrum
from g-decay as a function of x and cos0,

e Detailed study of systematic errors in TWIST

e Extract the best values of the spectral parameters

0, 11, & o simultaneously (the first time this has
been done)

e Obtain a precision in p, & o (a) of 10 and
(b) a few parts in 10? (~10- precision for 1)

e Compare p, 17, & ofrom our fit with Standard
Model values




Obtain high precision data on the e* spectrum

Superconducting magnet and cryostat

Support cradle
Prop. &drift chambers
Target

644

Beam pipe
Yoke

m
Highly polarized p* Bea\_

ut stop in Al target
(several kHz)

Unbiased pt

(scintillator)
trigger
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and 12 PC planes i = i

Only the right half of the
chamber stack is shown
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TWIST Data

High data rates (few kHz) — Data sets of
10° muon decay events in ~ two weeks

TWIST is systematics limited. (High data rates and
computational resources are essential for studying
systematic effects.)

In 2002-03, ~6 x 10° muon decay events on tape.

Standard data set ~ 300M triggers > ~58M useful
events (smaller samples for some systematics studies)

4.5x10" Entries |-\

2

Reconstructed muon fioo
decay Spectrum 100004

5000

E




The TWIST timeline:

e 2004

e Data in hand for measurement of p, dto 103
e Study of systematic errors (for 10-3) nearly complete
e Publish measurement of p, o at 10-3 in 2004.

e Take data for measurement of P, ¢ - for precison
of 103 - publish 2004/05

e 2005/06

e Take data for measurement of p, 77, & O to a precision
of a few parts in 10* (~10- precision for n)

BOTTOM LINE: Compare p, 17, & o from our fit with
Standard Model values — New Physics?




uSR - npoekThl

USR - nccnenoanuda B [TMAD o nporpamme B.I1.KonrTesa
(C.1.BopoObeB, E.H.KomapoB)

Co31aHre yCTaHOBKH HA MyYKE IMTOBEPXHOCTHBIX MIOOHOB
(dazorpona JIAII OUAN nis uceineqoBaHus MarHeTUKOB
KOPPEJSALMOHHBIM USR - METOIOM

[ToaroroBka mpoekTa 1o UCCIEA0OBAHUIO UWSR - MeTOI0M
IIPOU3BOJHBIX aMHUHOKHUCIIOT (coBMecTHO ¢ HUMAIL BI'Y n
HUNDX AHB, MuHCcK)

Y4yacTtrue B HOATOTOBKE SKCIIEPUMEHTA 10 UCCIICIOBAHUIO

USR - METOJI0M MarHUTHBIX (PEPPOKUIKOCTEN (COBMECTHO C
JIAIT OUAN)



KoppensiumoHHbin uSR - MeToA

O6bIYHbIM MIOOHHbIN 3KCMEPUMEHT MO3BOJSIIET OLIEHUTb
cpefHee COOTHOLIEHME 0O6BEMOB AOMEHOB Pa3/INYHbIX
COPTOB MO OTHOLLUEHWNIO aMNNTYA NMpeLeccMn Ha
Pa3/IN4YHbIX YaCTOTaX.

KoppensuuoHHbIM MIOOHHbIM 3KCNEPUMEHT MO3BONSET
OLEHUTb ANCNEPCUIO COOTHOLLUEHNSI 0OBEMOB IOMEHOB,
BbI3BaHHYO CTAaTUCTUYECKMM pa3bpoCcoM pa3MepoB.

B paMkax ornpeaenieHHoM MoAenun 3To No3BOMSET
onpeaenuTb pa3Mep AOMEHOB.



Writes the data
in files.

Reads the data
from files and
analyzers them.

Cwm. Ilpunoxenue 1.

PErHCTRHPYHWAL
INEKTPOHHKA

Puc.1. Cxema mocTaHOBKHU YKCIIEPUMEHTA.




Histogrami 1 Plot 0 E

|:|_

-100 -5 I [ I I I I I I I I [ I I I I I
-100 a0 1000 1500  Z000 2500 3000 3500 4000 0 4500 S0000 5500 0 S&000 0 6500 0 000 Y500 3000
n

6500 atoz,on oon s 8 {% |

Puc. 8. Pabora TDC (To xe camoe, 4TO U puc. 7).




Histogram1 Plot0 S | Histogramvi Plat 0
160
140
120-
MEEEER

hin}

stid e i
Cursor0 13,00 137,00 ‘$’I-|I3v,|| @>| Curscrd (11,00 0,00 *$'|-|ﬁ*|| ®|

Puc. 10. Koopaunarnas cuctema [1K2 (X1, Y1).
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icchepoBaHne Npou3BOAHBbIX
aMUHoOKMCNOT uSR - MeToaoM

Lienbto AaHHOM paboTbl ABNSETCA NpOBEAEHUE
LUSR — 3KCnepuMeHTOB 1 pacyeToB MeToAaMu
KBAaHTOBOW XMMUWN ANS OLIEHKU BIMSIHUS CBOUCTB
BHELWHEN cpeabl (KOHLEHTpaLmsa pacTBopa,

MOHHAs CWa pacTBopa, KUCIOTHOCTb) Ha

CTPYKTYPY M COCTOSIHME NpPOU3BOAHbIX (conen)
aMWUHOKUC/OT.



[TnockonapanienbHbI NO3ULMOHHO
YyBCTBUTENbHbIN AETEKTOP
3-M4a
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///mﬂ, ABNAETCA ETEKTOPO- JOCTUMMYTOE ™ =~ ar

NPOCTPAHCTBEHHbBIM pa3pelleHnem 5 , MpU lWWMpuHe
ctpuna 30 MKM U paccTodHmeM mexay ctpunamum 20 MKM.




XapaKmepucmuxu
Bbicokas 3arpy3o4Has crnocobHocCTb g X-ray, u
3apshXeHHbIX YacTtul (~108 yactnu/mMm2*c) .
Bblcokoe npocTpaHcTBeHHOe pa3pelueHne ( oT 50 MKM).
CUYETHBIN PEXNM.

HM3Kaqd CTOMMOCTb NO CPaBHEHUIO C KpeMHEBBLIM
CTpnNoBbIM AETEKTOPOM.

CnocobHocTb paboTaTb 6e3 BHELUHEro Tpurrepa rno
CPaBHEHMUIO C TBEPAOTEbHbLIM AETEKTOPOM.



Pe3yAvmantbl

[locpeactsomMm 3-M4Y/
HaboaeHO U
NCCNenoBaHO SAB/IEHUS
OTpa>eHUs1 NPOTOHOB OT
N30MHYTbIX aTOMHbIX
nnockocten. Ang 3Toro
MCrOJ1b30BaASINCh MYyYKMW:

1. 1 9B, NaT4yunHa.
2. 400 N'aB, LIEPH.
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Takxe ¢ nomoubto 3-M4Y/]
6b1NM caenaHbl nepsble
HabnoaeHns OTpaXXKeHus
NPOTOHOB C 3Hepruen 400
[3B, oT c6OpKU KpUCTanIoB
KPEMHMUS.

1. [Ba Kpuctanna
OPUEHTUPOBAHHDI
OTHOCUTENbHO Apyr apyra He
onTUManbHbIM 00pasom.

2. [1Ba kpucrann
OPUEHTUPOBAHHDI
onTUmManbHbIM 00pasom.
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BlatyMHe Ha 1 3B C
nomouibto 3-MN4Y/
NCCNeayroTcsa nnockue
KpUCTanbl.

HabnoaeHo, 4To MakCUMyM
KaHanMpoOBaHHOIO NNKa
CMEeLLaeTCcsd OTHOCUTENBHO
NMKa Nyyka npoLlueaLlero
HEOPUEHTUPOBAHHbIN
KPUCTaN KpeEMHUS.

Yucno orcuyéToB
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3-M4Y/1 MOXeT 6bITb
NMPUMEHEH B NPOTOHHOW
Tepanun Ans ornpeneneHus
nNpodunsa nyyka KOTopbIiM
obnyyaercsa 60/1bHOMN.

1. N'opusoHTanbHbIU NPOdUnb.

2. BepTtukanbHbii npodouns.

[lpenmyLlecTBa.
 «MomeHTanbHasa»
nHopmaunsa o npodgune.

e CYETHbLIN pexum
(NMMHENHOCTDL).
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3-M4A ynobeH ons
KOHTPONS BbIBOAA Ny4Ka
N3 YCKOpUTESS U
nocneayroLwero ero
(opMMpOBaHUS.

1. ['opusoHTasrnbHbIM NPOdUIb
ny4yka nocrie Konnumaropa B
9KcrnepuMeHTaribHOM 3ane.

2. BepTukanbHbIN Npodusb.
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YBenn4iuTb 4Yncno KaHaJ;LJ!glh’:FI

HWP 3-MN4Y ang Nno3MTPOHHO-3MUCCMOHHOW TOMOrpadum.
NccnepoBaTb KaHannMpoBaHUA Ha Kpuctannax Ge, Csl, W.

ilccnenoBaTb BO3MOXHOCTb (DOPMUPOBAHUS
MaJ10pPaCXoAsLMXCA MPOTOHHbIX MYYKOB C MOMOLLbIO
KPUCTanIoB.

HanaauTtb METOAMKY M3MEPEHUS ASIMH AEKAaHANMMPOBaHUS
KpWUCTasnsoB.
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