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Intensity of-charged particles

Intensity of charged particles from channel IX
of Dubna phasotron per 1 A of the proton beam.
W-target. Momentum spred is Ap/p = 53.8%

| Particle Intensity on area of 80 cm®, 109175 |
' momentum | Positively charged | Negatively charged |
| MeV /e [ at ] =t e” | pT 7
76 32 | 26| 13 '
95 24 (3.6, 30 18 | 1.4 10
112 16 38 46 11| L2 13
123 | 8.0 | 2.9 50 8.0 0.9 17
149 4.3 1.2 42 5.0 ! <0.7 18

165 28/06 35 |38 <06 17

Flux density and intensity of surface y*— mesons
from channel IX of Dubna phasotron per 1 pA of
the proton beam. Cu-target. Ap/p = 5.8%

"Momentum | V. /N,.% | Flux density Intensity on area of

|
MeV/c wl0F Lem? s pd | Blem® <10P1/s .y A i
26 1.9 3.8 | 3.0 '
i 28 3.3 6.6 | 5.3 i
| 3o 2.7 [ 5.4 4.3
; 32 | 02 | 0.4

For separated beam of 24 MeV /e surface mesons the intensity
=2 10°1/s pA was attaind with the ratio V,./V,. =1




Tabmuna 2

Tabrana 1
Pacrap Mio0H2 m,: = 105,6583568(52) 7,. = 2,19703(4) Pacmap mmona . Mus= 1;’:?,537018(35) Tyt = 2,:5033(5)
MsB x10-6 cex ) x10~° cex
Mopx pacnmaga pu- Otrmowenne (I';/T)  Yposers gocros. Mogm pacnaga n+ Oreowerne (I';/T) ¥Yposers gocTos. .
e ety ~ 100% ptyy, 99,98770(4)% )
e:’_’eVn7+ ) 1,4+ 0’4)%_5 ety, 1,230(4) x 104
€ Veyyeve (3,4:l: 0,4) x 10 . ) I‘+Vp7 2,m(25) % 10_4
Mops! pacnana ¢ mecoxpamermem LF (Lepton Family) gacra + 1.61(23) x 10-7
e~ Ve, LF - <12% . : 90% e"vey 61(23) x .
ey LF <12x10-1! 90% etyere 1,025(34) x 10~
e—ete~ LF < 1,0 x10-12 . 90% etveete 3,2(5) x10-°
e=2y LF <72x10-1 90% etv.wp <5x10-¢ 90%
pTi-eTi ° LF <4,3x10712 90% Moput pacnana ¢ mecoxp. L (Lepton) mmm LF (Lepton Family)
p~Ti—etCa LF < 3,6 %10~ 90% +y L < 1.5 x10-3 90%
pte~ — p-et LF <4,7x1077 90% wx | B Ve ’ .
utem - et LF <83x10-11 - 90% rex | BT LF P m-z 20%
’ A= -+ ,p+ - *%
* Monm pacmania put 3apEn0BOCONDAXEHHB IPHBEeHHEIM BhIILe H e ev LF <16x10 90%

** pesyIbTaT 3xcIEpEMeRTa rpymme IMAAP-OUAH, 1997
*** pesymsraT PSI B MarEmTEOM moze 0.1 Tc, 1999

* Mogu pacmaza m~ 3apamOBOCONPS#eHb! IPHBeTERHEIM Bhillle
** pesynbTaT skcnepmMerTa rpymmsr ONAH, 1991




Higgs Bosons.— HY-and H**

MASS LIMITS for H== (doubly-charged Higgs boson)
VALUE {GeV) CLX DOCUMENT 1D TECN COMMENT
>45.6 95 142 pocTON 92M OPAL
s o o We do not use the following data for averages, fits, limits, etc. ¢ o o

143 GORDEEV 97 SPEC muonium conversion

144 AsAKA 95 THEO
>30.4 .95 145 acTON 92M OPAL T3(HTT)= +1
>25.5 95 145 ocTON 92M OPAL T3(HTF)=0
none 6.5-36.6 95 146 gwaARTZ 90 MRK2 T3(HTF)=+1
none 7.3-34.3 9s 146 swaRTZ 9° MRK2 T3(Htt) =0

142 ACTON 92M limit assumes H== — ££/(= or H== does not decay in the detector.
Thus the regio.. gyy = 10~ 7 is not excluded.

143 GORDEEV 97 s.arch for muonium-antimuonium conversion and find Guai/GF <0.24
(90% CL), where GMﬁ is®he lepton-flaver viclating effective four-fermion coupling.

This limit may be onverted to myes > 210 C V if the Yukawa copulings of HT+
to ee and . are as large 3s the weak gauge coupling. For similar limits on muenium-
antimuonium conversion, see the mucn Particle Listings.

144 ASAKA 95 point out that H+ T decays dominantly to four fermions in a large region of
parameter space where the limit of ACTON 9.M irom the r arch of dilepton mode does
not apply.

145 ACTON 92Mm from Al 7 <40 MeV.

146« NARTZ 90 assume H== — ¢=¢= (any flav-r). The limits are valid for the Higgs-

lepton coupling g(H¢Z) 2 7.4 x 10"7/[mH/GeV]"/2. The limits improve somewhat
for ee and uu decay modes.

H° and H= REFcRENCES

GORDEEV 97 PAN G0 1164 VA. Gorde .+ (PNP1)
Teanslated from YAF 60 1291.

ASAKA S. PL 8345 36 -Mikasa (TOHOK)

ACTON 3IM PL B29S 347 +Alexgnder. Allison, Allport. Anderon+ (CPAL Colt b))

SWARTZ 90 PRL 64 2877 +Abrams, Adclphsen, Avenll, Billam- (Mark 11 Cullab.)
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G.Shirkov, Basic_Faecilities, JINR Scientific Council, 15.01.2004

Dzhelepov Laboratory of Nuclear Problems OPERATION OF PHASOTRON (hours)
Investigations at Phasotron 03.02-29.04.2003
(users’ request facility)

Medicine 667
Fundamental Investigations: DUBTO 357

*DUBTO - Resonant behaviour of the both the ppm-

and nnn+ systems, produced in T4He interaction.

*MUON - Investigation of the muon properties and Energy Amplifier (SAD) 65
the muon interactions with matter.

*FAMILON - The study of the two-particle muon

decay on an electron and golston's massless bosonNuclear Spectroscopy (YASNAPP) 111
*u-CATALISIS- Measurements of muon cataslazed

fusion cycling rate temperature dependence in a

binary mixture D/T in the temperature range 40-300 Mﬁhme 2R ey —
K.

MUON 238
Applied investigations: ]
Cancer therapy;
SAD- Energy Amplifier

TOTAL ACTUAL TIME IN 2003 1805

Machine development: I

Upgrade of the Phasotron and its beam channels;
Design-of-externakinjection-in-the-Phasetron: PLANED TIME IN 2003 2370




PROJECT 02-0987-92/2000

The Search
for Two-particle Muon Decay
to
Electron and Goldstone Massless
Boson (Familon)

SPOKESMAN VIKTOR GORDEEV

SPOKESMAN FROM JINR VIKTOR DUGINOV

@

PNPI(Gatchina)

JINR(Dubna)

RUSSIAM RESEARCH CENTRE FOCCHMCHMA HAYYHBIF LIEHTP
"RURCHATOY INSTTTUTE™ "EYPHATOBCKMH MHCTHATYT™

[TEP i Moscow)




poeta | S ——

P—re +0L

F. Wilczek, Phys. Rev., v. 49, 1549 (1982)

G. Gelmini et al., Nuel Phys., v, B219, 31 (1983)
A A, Ancensm, JKITD, 1. B4, 1961 (1983)

S—rd+0l, [L— e4+0, Vy oV +O

B pamgax peanncradeckofi SU(SxSU(3)y wmoaenm
B3anModefi-cTeNe GaAMWIOHE C© KBAPKAMH H JENTOHAMH
OMHCLIBAETCH NATPAHKHAHOM

- i P A —
L-@a{#+:d H@n@e-?p J

<B> - cpeaHee BAXYYMHOC JHANEHHE XHTCOBCKHX nojed

To(p—sea) -EL:-}. Quenka B=2 10° GeV  Ty=d coxc!

l6x B,
B= r”‘--lﬂ} - 6‘2
e dT(p-evV ), ByGpmy Ae
C—— dE
ae =2
E



Familon could serve as an axion in solving the strong CP puzzle.

Familon 1s also desirable in cosmology: the large-scale structure of
the Universe could be naturally explained by thé neutrino mass ~ (40
—100) eV if such a “heavy” neuttino v;;» decays rather rapidly (103 —
10° years) to the “light” neutrino v; (m(v;) <10 eV) and the
familon.

The most stringent constraint for the couplings of the familon 1s
imposed by the absence of K" —-n™+ o decay. This decay, however,
occurs only due to scalar interaction of familon: for pseudoscalar
coupling the matrix element <nt s 1y.d K> vanishes by parity. But
nondiagonal in flavour couplings of pseudogoldstone bosons can
well be both scalar and pseudoscalar ones. For this reason the search
for the u—e + a decay appears to be important for the familon
hypothesis, since scalar and pseudoscalar couplings contribute
equally 1n this case.



The interaction of familon with massive neutrino leads to decay
vy — Vi T a with

©(vy) = (16 0, ) [[m(vyy)’m(vy )]

If 1(vy) = 5.10% years, m(v)=100 eV and ‘m(v, )= 10 eV
It requires 1, #2.10% GeV.

Note that the absence of K+ —7n+ + o decay implies

Ny >8.10° GeV for the scalar coupling of familon.



Physical motivation

Welczek (1982), Anselm and Uraltsev (1983), Gelmini
et al. (1983) have indicated to the possible existing of the
massless goldston's bosons which changed fermion quan-

tum numbers. The differential velocity u—e o - decay is
given by expression:

(> e =T e 1= By B 2B m)( By [0 22,

where I'i(u—e o) - full breadth of p—e a - decay for a unpolar-

ized muon, Pu & Pe - polarization K and e, 7l - momentum di-
rection of the positron.

The relative probability of the decay p—e a to usual decay

p—e vv is determined by the ratio:
/1

(gzdl“(u—aeﬁv) Fo(u—>evv)

The relative contribution of decay u—e a to usual decay in
the narrow power interval A€ on the spectrum edge:
Zdl“ (U—>er)
By =

} Edl"(u—wVV)

1-Ae

As it is clear for the decay of the w—>e in the extremity

of the decay spectrum positrons {i— € vV the narrow peak
should be observed.



00

04

Fig.2. The energy dependence of the positron spectrum
for u— e vv: decay (in relative units).

1 - continuous spectrum, 2,3 - for cos 9=-1,

4 - the asymmetry coefficient of p— e -decay.

The neutrino-less mode of the muon decay will change
this energy dependence of the asymmetry coefficient in
high-energy region.

Table 1. Relative contribution u—e a decay to
the conventional decay in the energy interval Ae.

Ae | 103 | 5104 | 104 | 5105 | 105
B, |4.4103] 88103 | 44102 |8,8102]0,435

Taking into account the finite capture angle and the de-

tection energy range A€, we have the following numbers of
high energy positrons emitted along N+ and opposite N-to
the muon spin direction of the decay u— e vv':



1 ¥
Nt= ] [Tou—evI(3-20£(1-2e)Fy cosd]-e2de-sind dv
I-Ae

Hence the asymmetry factor of high energy decay positrons

u— e vv will be

N'-N~ _F

N*+N~ 2

For the decay n—e a we have due to the same reasons
Nt =N = yz-ro (1 = ea)(1- cosd),

and due to such process, the observed asymmetry factor of
the u—e -decay is:

C = (1-2A€)(1+ cosd),

1
C'=C 1+ R, I 2he)’
where C' and R, were defined above. One can see that the
ratio C"/C' is independent of ¥. This fact is important for
experimental statistic accumulation, because one can use
wide-aperture detectors. In the Table 2 we have the values
of N*, C'and C" for several different Ae, ¥, and R=8 10-.

From these considerations follows, that the experimen-
tal search for the decay p—e a can be performed by using
the standard uSR-equipment plus magnet spectrometer.
The aim is to obtain the precession uSR-spectra of polar-
1zed muon stopped in matter with high density of conduc-
tivity electrons, in perpendicular magnetic field.

The presence of the decay p—e’o leads to lower asym-
metry factor in the high energy region of positron spectra.
The experiment has to be performed in the beam of low en-
ergy muons, generated in decays of m* -mesons, stopped in
the surface layer of meson-producing target (the "surface"
muons).



First such of type experiment was performed by

Jodidio et al. in TRIUMF (Tr. 8-12)
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It-shiould be pointed out that the-energy dependence of
the-asymmetry-eoefficient of positrons in:thesmuon decay
will be measured m-the-energy mterval frome695:t0:1:0 (in
ielative-unates) with:the step of 0,003t the same time 25
#SR-spectra-will be-collected. The effect of the positron
multiple scattering will cause a minor drop of the asymme-
try coefficient measured. However, there is no physical red-
son to expect contribution of the positron multiple scatter-
ing 1o the energy dependence of asymmetry coefficient,
which will be equivalent to the expected effect in a case of
neutrino-less decay of muon,

This Fig.3 illustrate the energy dependence of the asym-
metry coefficient C' of the p— e vv -decay for two of an-

gular capture. A- 9=5% and X - 8=15% and the asymmetry
coefficient C" in the spectrum end of the decay positrons for

energv Ae.
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Searches for-Goldstone-Bosons (X°)

Searches for Goldstone Bosons (X?)

(Including Horizontal Bosons and Majorons.) Limits are for branching ratios.

VALUE ClL% EVTS DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. e o @
134 p|aZ 98 THEO HO — x0x0 A0 _,
XOXOXO, Majoron
135 BOBRAKOV 91 Electron quasi-magnetic
q g
interaction
<3.3x1072 95 136 ALBRECHT 90E ARG 7 — uXY. Familon
<1.8 x 10—2 95 136 ALBRECHT 90 ARG 7 — eX0. Familon
<6.4 x 102 90 137 ATIYA 90 B787 K1+ — =xtXx0.
Familon
<1.1 x 1079 90 138 BOLTON 88 CBOX ut — et~x0.
Familon
139 cHANDA 88 ASTR Sun, Majoron
140 cHol 88 ASTR Majoron, SN 1987A
=8 - 10— 6 90 141 picclOTTO 88 CNTR 7 — euXo, Majoron
<1.3 x 1079 90 142 GOLDMAN 87 CNTR u — evX9. Familon
<3 x107%4 90 143 BRYMAN 868 RVUE u — eX0. Familon
<1. x10—10 oo 0o 144 EICHLER 86 SPEC ut — et Xx0. Familon
<2.6 x 10~° 90 145 jopIDIO 86 SPEC ut — et Xx0. Familon

146 BALTRUSAIT..85 MRK3 7 — ¢X9. Familon
147 picus 83 COSM v (hvy) — v (light)X©



7 ,%/ea}ch for right=t

Search for right-handed currents in muon decay

ed currgﬁrn muon decay

A. Jodidio,” B. Balke, J. Carr,! G. Gidal, K. A. Shinsky,? H. M. Steiner,
D. P. Stoker } M. Strovink, and R. D. Tripp
Lawrence Berkeley Laboratory and Depariment of Physics, Univerzity of Californio, Berkeley, Califarnia 84720

B. Gobbi
Department of Physics, Nerthwestern University, Evanston, [[inais 80301
C. ). Oram - 2 =
TRIUMF. Vancowver, British Columbia V8T 143, Came ) (G}
. k !lel:l'rnﬂ 27 May 1985 I:.'I ETI} :.ﬂ ? zlzn =

Limits are reported on charged ripht-handed currents, based on precise n eur '\ 7
peint ¢ spectrarh in p* decay, Highly polarized u* from a TRIUMF “su .
stopped in pure metal foil and liquid-He targets selected to minimize depol \
HOpping targel region sither a spin.precessing transverse field (70 e 110 G) . \
tudinal field (03 or 1.1 T) was applied. Data collected with the spin-preces R S -
the momentum calibration of the specirometer. The spin-beld daty were w \-\:\\
tive ¢* rate a1 the momentum end point in » direction opposite 1o the u™* spi
dard muoa-decay parameters this rate is givea by (1— §P,8/p) where F, is B ) .
The combined %% confidence lowet limit from the analysis presented in ik b N\ T i
amalysis of the spin-precessed dats by means of the muce-spin-rotati ' N —
EF.B/p o 0.9975, For models with manifar lefi-right symmetry and massl NUON POLARIMETER i :

. implies the 90% confidence lmits mi W15 432 Oe¥V/cl and —0.030 < £ < Berkeley~ Northwestern-TRIUNF ™~ & ]
predomirantly right-handed boson and £ is the left-right mixing sagle. Lin sy ern-TRIU i _ P s S
the v, mass and belicity in =* decay, non-{ ¥ — A) couplings in helicity pr 3 e ST L
wale of compasite keptons, and the branching rario for p—e 4/ where f eVt | \!.-" \
masalesy Mambu-Ooldione boson astociated with Mavor-symmetry breaking ¥ i 1

i u LY i
= am e ‘4‘ \ \'\r\i e
\ :
%
'\,\ \ 'I.H £ —
N b A
= = L] /II.- ."I. -
i ! LI <
! e \L Y < .
1] f L, ..". _'_.__.-" \
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TRIUMEF limit on familon

The decay rate n—»ea was added to the
fitting function for the spin-held data.

Was obtaind the 90% confidence limits

R,<2.6 10°
Nye >9.9 107 Gev
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Crystal_ Box

DRIFT CHAMBER 0 CRYSTALS DEEP
8 PLANES, 9 CRYSTALS ACROSS
r
f §
l 3
| &u
i 7

—~120em

4 ’

66¢em
AL

——% — 120 - 1
36 HODOSCCPE COUNTERS

Puc. 5: Cxema merextopa Crystal Box(15].

A coBLITHE p — eay, M4 — eVVY B cysaltEBIX coBnajeHH, COOTBETCTBEHHO; Ti —
BEXTOp, KOMIOHEHTH KOTOPOro paBHH M}, u At

[Ink byEKnER L(neay,n7p) PACHONOKEN OPH IHAYERAAX 7B = 7525 £ 120 B neay =
0, 9TO HAXOQMTCA B XOpOLIEM COITACHH C OXKHJaeMbIM 3HaueHHeM 9HCJIa y — evvy -
pacrmazoB B HCCIIeyeMOR MEIICHH: (n1B)omua = 7460 £ 118(stat) = 800(syst).

[IprBenenHblE Pe3YAbTATH NJ1A BeATHHB Ry, = T(u* = e'aq)/T(p* — evv) nawor
3Ha4dYeHHe:

Rary <1,3-10™° (90% ypoBesb DOCTOBEPHOCTH). (3.12)

4 AHaJu3 BLICOKOSHEPrH4YHOH 4YacTH CIEeKTpa IO3H-
TPOHOB 4 — € — pacmaja.

[Ipamoe Habiionenne NHKa OT pacnaia 4 — e*a Ha oHe pacmana y — ey DOMHMO TOrO,
4T TpebyeT MarHATHOIO COEKTPOMETpa ¢ BHICOKHM pa3peleHEeM IO HEPrHH, CBA3AHO .
B C MHOTEMH TPYIHOCTAME abCOMIOTHHX H3MepeHHR — doroBblE COOMITHA, pacceAHHE
7 ap.OaHako, KaKk DOKa3aHO B pabotax(17, 18], BO3MOXHa TaKaA NOCTaHOBKA OMNLITa HO
nomcky pacmaia ut — e*a, rae abcooTHBE R3MEPERAA 3aMEeHAIOTCA OTHOCHTE/IbHBIMH.

PaccmoTpuM pacnaan pu* — efa n p* — ety ¢ TOYKH 3peHus YIJIOBOrO pacmpele-
JeHRA NO3ATPOHOB OTHOCHTE/IbHO HANpPaBJEHHA CNHHA MIOOHA. U3 dopmya (3.53) u (2.6)
BHIHO, 9TO €C.Id B IepBOM C.1ydae HMeeT MECT) H30TpolHOoe pacnpele.;leHne DO3UTPOHOB
pacnaja, To BO BTOPOM — De3KO BRIpaKeHH.A acHMMeTpHA Bbl1eTa [O3MTPOHOB OTHO-



) ’-

Konbna I enemromnbsia
C3

|

C4

i

YcranoBka
GOAMUJIOH

MAT'HUT







[Fala & Fracamssl =i Wi

%o

L
LR

\

-|ill'l






e







Pl




------ TEST RUN 30.05 - 2.06.201

EEER R kES ilit#i tt*i.t*!i##!ttiittttt!.lll#iﬂlii ttttl*ll#'ittit. LY

H | asymmetry| omega | 10 f& L-ch] x*2 |
Gauss| | rad/mks | | |

'I'I----I d-*-F-- -i--- === -J -r-.--.---l-----------.

I 164 |.358 .005| 14.047 .010] 35.0 37 1000 975.1 | wel _12.

. | ]
2 164 |.270 .003 | 14.007 .007| 35.0 37 1000] 1028.9 | tdel_I3.

! | | I
3 164 |.276 .004| 13.990 .009| 35.0 37 1000 1037.4 | 1de]_14.

! o L
4 164 |.268 .004| 14.021 .010| 35.0 37 1000] 1186.6| 1dcl_lI5.

! | | |
5 164 [.510 .007| 13.887 .009| 35.0 55 1000] 1196.7 | summary_
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Computer supply of the FAMILON experiment

rrep| mprr (kx| [ssepu ]

T\ T erenver

[ S_PINP ]
/ INTERNET

P; | ONLINE
CAMAC
A * T
Trigger MuSR CROSS-3

R

Scintillators Track detectors



The aims of simulation
procedure were:

Sy i L

1. Optimization of the H= 3.000
geometry arrangement of the | SOparticlesgeperated .. =~ P= 0048
set-up elements. Wt

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:

1. Errors in measuring of 6 07 |
coordinates due to discrete
disposition of sensitive wires in

proportional chambers. N

2. Positron multiple scuttering 0.4 |
in air between the chamber. 0.3 [ '
samples. _,r*' ’
A e Vacuum

Both factors depends on R T I ey :
distance between the samples. R T :

P N B C N
) . ; . 10 20 30 40
Optimal F11§tance 1S deterr:nlned/uﬂnce between chambers, ¢m
by the-minimumrof the tota =

presicion.




boordinates measurement precision

Momentum measurement precision is determined by

coordinate precision
target

- Vacuum o=0.47 - +

Vacuu

150

2
.
Q
I

100

S0

o

Coordinate precision in@lane 2 em




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.

> T 0
c O
- L N AN NSO R S
B -
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The results of the methodicalrun are demonstrated the conformity of the
realized SImulation

FAMILON — methodical run
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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 -
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Conceptual design of a CMS EMU CSC
Wires trapezoidal chambers

seye=s=s=ss=s=apmn length up to 3.4 m

== S==cMlEl width up to 1.5 m

6 planes per chamber

9.5 mm gas gap (per plane)

6.7 to 16.0 mm strip width
strips run radially to measure
{p=coordinate with ~100 um precision

50 pm wires spaced by 3.2 mm
5 to 16 wires ganged in groups
wires measure r-coordinate

gas Ar(40%)+C0,(50%)+CF ,(10%)
HV~3.6 kV (Q_. . ~110fC, Q_ ~140 fC)

cathode anode
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PNPI1 CSC Factory
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Assembling with electron




PNPI1 Fast Site




Transportation to CERN
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System Buffer:

1000 Channel in 2005 CB_ 1538
Param eters: B Host Processor:
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Figure 12: The Multi PPC structure as an Active target.

Figure 11: The Plane Parallel Chamber.
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Project FAMILON 11

In order to improve of the TRIUMF experiment and to get
R_<3.108, it is necessary to have the energy resolution
Ae/e~104, the time measurement accuracy of 250 ps, the solid angle
(2~1.2 sr, and the rate of muon stops of 2.106 s-1. It takes
approximately 1000 hours of beam time on the 99% polarized
“surface” muon beam.

To realize it, we propose to create the uSR-spectrometer using the
Time Projection Chamber to measure the momentum of a positron
and a set of the Plane Parallel chambers as an active target to obtain
the uSR-spectrum.
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Writes the data
in files.

Reads the data
from files and
analyzers them.
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