EN) It 7 X F Py
@§H33p144@ifbn

SCHOOL OF PHYSICS, PEKING UNIVERSITY

/A
e,

fEHIAF&PKMu_ L F-FRCLFVIEHE pte> ¢

RPC Rl &% RPC 588
- e pLe— @ I

7
7 }é -------- » invisible
7

SN iR
7H12H JEstKE

SR WIS, AW, £, mARES



Iy »
BN It 7 X F Ak
\,,—,'/ SCHOOL OF PHYSICS, PEKING UNIVERSITY

> T : B FERIEER (Charged Lepton Flavour Violation)
> HBig: pre> ¢

> BUEG R AR

> HIAF&PKMus & MR SL 5




TR > )
EN) I 75 F WA

. SCHOOL OF PHYSICS, PEKING UNIVERSITY

i B2 T RIE AR

> B FIRIETIA (Lepton Flavour Violation) 8RB IAIRM T 32 78 ( L., L, L) SFIERIIEE

it T2
V - R
=
V, - @ @-
SR ST 27N hid=EZ R SEL 22N
Neutral LFV (NLFV) Charged LFV (CLFV)
A a1 o R O SR PROERERYHEZE N 7= /) (u—>ey Br~ 10°54)

* AR SEES B RIAR: B R T |



L ]
I}

EB/MAACLFVIIIR 45 R

https://indico.ihep.ac.cn/event/21331/contributions/160792/

) Ak 7 FF Wyt

PN
.4@’
\,,—, . SCHOOL OF PHYSICS, PEKING UNIVERSITY

&

10 L 4 v ,u"' —)e""}r
. o ut—oete et
10 | - i
v " m 4 N—e N
10W3‘ . L 2 p+e_—}p_e+
o ® T =ty
10} 5 v e e ttoututut
®
= - "3 ¢ e
g 10 7 Yy
— M z
. A J
10} el
10"1]_
_ v vy MACE
0 MACS@PSI, 1999 VME%”
o L R st Muse o1 COMET
. . uze
1940 1960 1980 2000 2020 2040

Year


https://indico.ihep.ac.cn/event/21331/contributions/160792/

TH 2N TR > VTN
L NEESS ARG
\,,—,/ SCHOOL OF PHYSICS, PEKING UNIVERSITY

Lii=-Yep €t + 9, e) +hee.

TI8y M AR AL
¢ AEIHRLT

ETORAE) (1)
> S R B S T LR (TSR, LR R
TRBHBA S EEYHRNAE, RAITRARES KRR L T

G i Vi (EA) } At

= 4
BTEIE | Usm = (—i)° . 1
< b ™ | oY (k) arys 2o | Ut a5 =28,
e \,

1Zmsre: fgeR#l, HRoothan- A REBKIEREL
Hartree-Fock (RHF) F& % $UE fif



g » W
N 3!:,?.»)1%%@'%’%

. SCHOOL OF PHYSICS, PEKING UNIVERSITY

> B IR 77 A R N AT 5

B B ks |M|3:
g — ZZ:JEﬁj. - ;/(2’}]’)5 2E3|'UB|d¢

d® = 2n)*6(E,+ Ep _E¢)5(3)(kA +PB —

> Q:I:% 5 =g | =AY My s =1 ?
\ - ARG 7 w1k E R IEF T
2 2(25 +1)7qu§ 2 3 2 2_9,2 —
(M2 = =5 07 (B —mp) —20f (0o - ka) + 2 (Bp +mp) | [ M* =298 (BaEs —mams)
BETHE S N AT
BT (27 + 1)930 [(Es — m8)92 —2gfppTo + f2 (Ep+ mB)]]



沈锦鸿
随意画

沈锦鸿
随意画


) )l

>A
Ve

T ~ e AV AR T &S
BB ERBEE
> R TAE1S 2 Luc Darmé (7 [E B 5 K %%) 1l Huasheng Shao (LPTHE) Py A7 #1045~
KIS FF MATKIAMN TR . KA TN & e FE AL S 5T .

> BT TAES, 4415 Compton Profile (CP) 11 Roothan-Hartree-Fock (RHF) J7 VA
5t | PADME SE5eH ete >Xy, iSRRI R AS B IR . AT SBATE/E R
AT Dirac it & f,g n EME =R ERNTHE, R EFRMAER g R EHE S R AE
NATAER EERMASE .

I\?‘:l

EN) M 7 X F PR

SCHOOL OF PHYSICS, PEKING UNIVERSITY

. AN
RS IE Zoom £
9 N N Y N S Y Y O I O I N O Y I B Y IO IO IO B —
myx = 17 MeV Diamond
gy =107¢
bz =0.5% — o= gl rest
9 RHF " Simulation of a New Scalar Particle X

Production via p*e~ Annihilation
——— Compton Profile

Cross Section 10° pb]

TR N TN r™ ‘)'_TH-IJ’\.’.-.\
965 270 275

.H-H‘—“‘--___;_ 1
| S— i

| [ | T i L
290 205 300

260 285

g [MeV]
Phys. Rev. Lett. 133, 219901 (2024)

A




I 7 F F WA

SCHOOL OF PHYSICS, PEKING UNIVERSITY

ARTTER BRI B X H

x10?
[ my=119.3MeV ,.\ === Free/rest e~
6L g=1.00e—-06 II : \\ —— Pb Compton profile - n(ka) |
6Eg/Eg =2.00% 1\ —— Pbdirectf,g
Z=82 ;oo EEL ‘
| 3 1. 6 1E B el L TR
5
= |
Era
o) |
=1 - ° “
g1 2. Compton profile 7V —
8 5l
5]
o
[%2])
2
jur L
© |
2
| f,g ATk
3.fg ¥ -
1
0 D L T B S P S P .. o0 S T
2700 2800 2900 3000 3100 3200

Beam energy Eg [MeV]

> ERRASATHEN N, BELH
e



L)

e 7 5. F P b

SCHOOL OF PHYSICS, PEKING UNIVERSITY

5/@%

PKMu IR 8§ @ HIAFSCLE

«6 )2 RPC (3 _Liif & 3 Niff)

e JFES: 300 mm /170 mm

o HUE[X: 280 mm x 280 mm

« BUFF S0 120 mm x 210 mm X
200 mm Pb

(55 + 89 MY R « WIMAEE: 3 GeV

o ¢ ] FEAR . 'ﬁf‘”}:: 7.5%105 pt/s

« RIS 0, = 0, = 30 mm
o« AR HBIEL 2.5%107

7 -soq




G e 5 XS vy

SCHOOL OF PHYSICS, PEKING UNIVERSITY

XJLE
> 24/\Bf (6.5X 1020 MOT) gt nJ LAZE LR ) b 459 21 B A E bR 45 5
> JEaEn] DLl O SR R s IR AR, SRS R R &= alEl’Jﬁnj%“ B

101

1072}

1073 L

— NA64e 2.8x 101 EOT |
—_. NA64e 2 x 1012 EOT
pre-2025 (g—2), favored [3

Wk 1. A

ik 2. TRk § : sesswaw |
ﬁ]ﬁ 3 ;Eﬁ}ﬂgﬁ: r0<30mm 10-s} - Eﬁiiﬁ:iﬁiilﬁwé
i 4. ¥ 07 |\

Table 1, ; Ay for signal and background evenfs: 10 IOS s o
Process Generated Cutl Cut2 Cut3d |Cutd
= T = T A e e my (MeV)
Signal 221,983 221,983 219,061 46,108 |45,969
Background 24,769,782 P4.,764.801 2,211 395 387 ﬁa/ﬂ‘] E/(J Q:EII:
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Scattered
lower anergy
photon

Electron momentum density.—The key input for the
calculation of the resonant cross section is the electron
momentum distribution n,(k, ). For most of the elements,
this quantity has been extracted directly from measure-
ments of the CP [30]. In this Letter, we focus on electron
momentum density from spherically averaged Compton
profiles, J(p). defined as [31]

Incoming high-enargy photon

1 o0
Ejocted outer l([)) —5/ [)(k)kdk (10)
||

shell edectron

where p(k) is the electron momentum distribution normal-
ized as [* J(p)dp = Z, which, in our notation, can be
rewritten as p(k) = [n(k)/2x*]. The electron momentum
density distribution and the CP are then related as

L (27)* dJ (k)
nlk) = ol (11)

Data source:


https://www.sciencedirect.com/science/article/pii/0092640X75900303
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KM x) = (x| m); = |kl — 3, | = j 21
Vem(X) = (X|ly/25m) j =& 5 {(H+ 1), (21)

k<0

in which [ is the orbital angular momentum quantum number, j is the total
angular momentum quantum number, and m is the magnetic quantum number.
And for spin 1/2 systems like electrons, the explicit form of the spinor spherical
harmonics is

it L
1 :t\/(j:|:%):tm+%YE 2

o mal
\/Q(jﬂF%)H \/(j$%)$m+%lﬁ "8,

(22)

In momentum space, we perform a Fourier transform on the above wavefunction
form to obtain the wavefunction form in momentum space:
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l.ut—ety
* MEG experiment at the Paul Scherrer Institut (PSI) in Switzerland (2009-2013)
* 7.5 X 10 stopped muons on target
* B(ut—e'y) <4.2X1013(90%CL)
* do1:10.1140/epjc/s10052-016-4271-x
2.ut—eteet
* the mE3 channel of the Swiss Institute for Nuclear Research (SIN)
* 7.3 x 1012 u* were stopped in an 11 mg/cm2 foam target.
* B(ut—eteet) <2.4X10-12(90%CL)
* Six weeks were spent for the actual data taking
* The average beam intensity during the experiment was 7 x 106 s-!
« About 93% of the beam was stopped inside the spectrometer.
* d01:10.1016/0550-3213(85)90308-6
3.pu—e" in nuclei
* u—e conversion in muonic gold performed with the SINDRUMII spectrometer at PSI
* T'(WwAu — e Aug.s.)/T pure(WAu) <7 x 10713 (90% C.L.)

Whereas highest experimental sensi tivities were reached in dedicated p and K experiments, t
decay starts to become interesting as well [7-9] do0i:10.1140/epjc/s2006-02582-x
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MACS

In[53]:= GF = 1.1663787 «16~-11;
GW=3.0%10"-3 »GF;
factor = Sqrt[2+Sqrt[2] +GW];

(V £ A) X (V = A) [20,21]. For these cases the tradi-
tionally quoted upper limit for the coupling constant is
Gy = GeVPuii(0 T)/2.56 X 1075 = 3.0 X 1073Gg
(90% C.L.), where Gy is the Fermi coupling constant.

Plot[factor xx, {x, 1066, 200}, PlotLabel » "gphi", AxesLabel - {"x", "y"}, PlotStyle » {Blue, Thick}, GridLines - Automatic,

BaseStyle » {FontSize -» 12}, ScalingFunctions » {"Linear", "Log"}]
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HIAF

3.1 Experimental Setup

The proposed experiment is designed to run at the High Intensity heavy-ion Accelerator
Facility (HIAF) [29], currently under construction at the Institute of Modern Physics (IMP)
in Huizhou, China. HIAF delivers ion beams ranging from protons to uranium with energies
of order GeV/u and intensities up to 101 10'? particles per pulse. The muon beam is
produced and transported by the High energy FRagment Separator (HFRS) beamline [30],
which is 192 m long with a maximum magnetic rigidity of 25 Tm. enabling the transport of
muons with momenta up to 7.5 GeV/c. Using a 9.3 GeV proton primary beam incident on
a graphite target, pions are produced and subsequently decay in flight along the beamline;
the total HFRS length is well-matched to the decay length of a ~3 GeV /¢ pion (= 170 m).
A two-section magnetic rigidity purification strategy raises the u™ beam purity to 100%
at an intensity of ©(10°) p*/s [30]. For the present study, we adopt the benchmark
parameters Eg = 3 GeV, an intensity of 7.5 x 10° p* /s, and a transverse beam spot of
0y = 0y = 30 mm.

Crucially, the resonance condition /s = m for pte™ — ¢ on atomic electrons at rest
maps a 3 GeV muon beam onto scalar masses in the range 100200 MeV- precisely the

window where no competitive experimental limit currently exists, making HIAF uniquely
suited for this search.
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FIG. 2. Kinetic energy vs scatter angle distribution of = generated after the production target with different bombarding beams, as
shown in Table L (a) Pion yield ¥, with proton beam, (b) pion yield ¥+ with "*O®" beam, (c) pion yield ¥,+ with "*Kr'** beam,
(d) pion yield ¥, with 2**U»" beam.
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DREAMuS

DREAMuS: Dark matter REsearch with Advanced Muon Source

Xiang Chen,»2:3 Zejia Lu,1»%3 Liangwen Chen,*5:6 Jun Gao,!»2:3 Shao-Feng Ge,”»%:3 Zhanxu
Hao, 1,2,3 Yang Hu, 1,2, 3 Bingzhi Li, 8 Cen Mo, 1,2,3 Zhiyu Sun, 4,5,6 Huayang Wang, 1,2,3
1onghao Wu, u Xu, ueheng Zhang, ulei ang, and Liang Li
Chonghao W l23Y Xu,45 Xuel 71 4"6Y1 Zhang, 2| and Li L123
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FIG. 7. Projected DREAMuS sensitivity to flavor-violating mediator couplings at the 90% C.L.. The left panel shows the
expected reach for the vector mediator coupling gz as a function of the mediator mass myz., while the right panel shows the
corresponding reach for the scalar mediator coupling h,. in the ¢ scenario. In both panels, the red dashed curves correspond
to the radiation channel and the blue dashed curves to the annihilation channel. The shaded regions are excluded by existing
constraints [34], and the purple band indicates the parameter space favored by the pre-2025 (g — 2),, anomaly [8] (10, 11]. The
projected sensitivities of NA64. and NA64,, are taken from Refs. [18](33].





