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R.M. Dzhilkibaev, V.M. Lobashev, Sov.J.Nucl.Phys 49, 384 (1989)

Instead of this
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Put target inside solenoids
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Transport Solenoid

Production Target i Calorimeter
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39m Proton distribution @ target station exit
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3500 210
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“S - 5 T slow taper
= 3000 —
3 r
3 - A
& 2500(— 5T
2000 —
1500 —
1000[—
500—
0 . 111 ‘ 11 1 | ‘ I - | 1111 ‘ I ‘ L1 11 | L1 1 11 T '
0 0.1 0.7 0.8 0.9
P (GeV/c)

Surface muons

1

Upstream shielding (cm) 60 80
Field type fast medium slow fast medium slow
1 (10%) /sec 26 20 46 32 30 41
Polz -0.83 -0.83 -0.79 -0.82 -0.85 -0.85
IP? 1*(10%) /sec 18 20 290 21 22 29
Purity (%) 86 86 85 84 88 88

3500 X10°
8 = 100000 © mm mrad
< = 4.4 T fast taper
S 30001
& L
v o 4.4T
2000—
1500 —
1000 —
500—
0:IIIII\\IIII\\‘I\II‘\I\I'I\I\\IIIu}w S
0 03 04 05 06 07 0.8 0.9 1
P (GeV/ic)
Pions
P (MeV/c) + 10% 100 260 450
Taper 5T slow 4.4 T fast 5T slow
MS1’s shielding (cm) 60 80 60 80 60 80
Lifetime years 23 30 23 30 23 30
T (1019 /sec 1.92 1.9 5.9 4.43 9.47 6.96
T (10'9) /sec 1.28 1.26 3.34 2.56 4.66 3.45
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[em] | [em] | 3&[T] | [ecm] INE Eij(
1E) cm
10035 -495 43
B,C 7B 365 5575 @ -- 76 29.5,427 365,233

CS3 345  100.75 -- 84 42.7,52.7 G2ty 225
Cs4 31.9 1417 -- 92 52.7, 60 283,21
MS1 30 218.7 -- 28 15 60
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Annual dose

Dose (MGyly)

L Limit = 30 MGy for lifetime ] -

| 01

-1 0.01

0.001

z (cm)

Peak dose in the epoxy:
* (CS's: < 1.0 MGy/y
e MSI1: ~ 1.3 MGy/y

Operation time:
* (CS's: > 30 years
* MSI1: ~ 23 years

RRR

RRR vs. Operation Time

450
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350
300

250

RRR

200
130

100 - —— —— —— ————— — o — e — —
* Limit =100
[ 20 40 60 80 100 120 140 160 180 200

Day

RRR of the conductor:
* > 100 for 200 accelerator days

Operation time:

* Can run for a whole accelerator
year before fully recovery by
warming up to room temperature

Temperature

5.1

Limit = 6.2 K
5.0

Max Temperature(K)

4.7 -

4.6

160 I 1%0 I 260
Temperature of the solenoids:
e <b51K

Operation time:

* (Can run for a whole accelerator
year before fully recovery by
warming up to room temperature



RS SRE A B RE S BANG

= 20185, SEEFFMANBIFIIGE, WHRERERBAUEHFVIHIIE XIFHEMUSIR
Bitia B SuAHNNEREABEESHER
= 2020547, G /1 e TRpfIht e il 7 3% E /R ~T4.7 mm x15 mm, 1500 miYsRE A SR8
2%%522,@ o I nE16IENDTIE S LTI A B RBERLINEEBL A M, AEMRN
SRSLER .

o 1 D 0
[y
—

Sample of 10 m cable

3 piece of cables

20



-

b
R
\

i |

oIS BREZ FR AT, XM
AL RBLEREIWEM L,
O T HRDPIAREHNEZFIR,
XHtEE D B 7o RAIE,
BRR—n=, BaI=/%F,

O EENBELEEWMBELEY, BIIH]
ERBR IR S miE, =X
ZFRILINTERE. SR,

@ HENF HSERTFR XHE
Rk ER o) L5 i
T 100% R 1L FRE R 7 o

(RRE B &
CHI Ty s28)

21



%f:ﬁz

175 (CSNS)

5 |HEP
” Dongguan
Branch

. # :/'
s o -

® The site for CSNS is in Dongguan, Guangdong Province.

® (CSNS is the first large scientific facility in southeastern China, jointly
invested by the central government and local government. It will
promote advanced researches in the economic developed zone of
Guangdong-Hong Kong. Total budget: ~2.3B CNY (or 350M USD)
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* 19x10% pu+/sec within 4500 m mm mrad Target station location
* At least 30 yr of lifetime » Sideways collection (90°)
* Target’s shielding designed * Quadrupole collection

: —
Target outside the quadrupole Steel'316
PN Aluminum
C— e o
Beam Concrete
ei_mzo A 100 Coveredby /\/ ©

CSNS-II project
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PDG/Particle Data Group - 2019

*
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MicroBooNE, arXiv:1905.09634 (2019)
T2K, PRD 98, 012004 (2018)

T2K; PRD 96, 052001 (2017)
MINERvA, PRD 95, 072009 (2017)
T2K, PRD 93, 072002 (2016)

T2K (CH). PRD 90, 052010 (2014)
ArgoNeuT, PRD 89, 112003 (2014)
ArgoNeuT, PRL 108, 161802 (2012)
SciBooNE, PRD 83, 012005 (2011)
MINOS, PRD 81, 072002 (2010)
NOMAD, PLB 660, 19 (2008)
NuTeV, PRD 74, 012008 (2006)
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CCFR (1997 Seligman Thesis)
IHEP-JINR, ZP C70, 39 (1996)
CDHS, ZP C35, 443 (1987)

BNL, PRD 25, 617 (1982)
GGM-SPS, PL 1048, 235 (1981)
ANL, PRD 19, 2521 (1979)
BEBC, ZP C2, 187 (1979)
GGM-PS, PL 84B (1979)
IHEP-ITEP, SINP 30, 527 (1979)
SKAT, PL 818, 255 (1979)
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PDG/Particle Data Group - past
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v cross section / Eé(1 0% cm?/ GeV)
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* There is a lack of cross sections measurements below 0.300 GeV
« "CCQE" only region
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&:%Churgefmamentum selection for surface muons/pions (100%)

25 m superconducting transport solenoids (3 T)
pion decuy section -> muons, neutrinos

"Surface” muon section

s
2nd selection, ector, 3 m away
flux rom selection

decay muons

v,/ cm2/0.02 GeV

700017 700010 | .
- - <Ep (GeV) = 0.151, selection 350 MeV/c JEEHILon section
600 — HE 600 —
u i u 0.186, selection 450 MeV/c
c c ’ CCQE events = mass x flux(E) x xs(E) x g,4(E
500(— i s00f— 0.226, selection 550 MeV/c @ 44 QE ev 200 Flux(E) x xs(E) x £4(E)
g I 4005— 0.264, selection 650 MeV/c B -
4001 C L S 250/ asof <E» (6GeV) = 0.166
u C ; N C 0.196
300_— H 300_— : ~ . r
C - - F . % 2001 200:— 0.232
200}~ i 200f ol S - 0.270
E i F I o F -
C Lot ok g 150 180~
100~ : H B i : C -
a _|J— —| r ~ r £ o
O-T 1 |E| ! o—[ P % W T N NRRE B Rwnws g 100__ i é 100__
0 01 02 0T8I 02 03 04 05 06 07 0F 2 e N
E, GeV ~ f C
= S0 Lo S0~
S P -
ul.u.&..]_[.&.hlia‘hh o—[ll ol | TS R A |
0 0.1 0.2 0 0 4 0 0. 0.7 08
E, GeV

* Indication that can measure the v,
CCQE from 0.196 - 0.270 GeV

v, ~ 1% - 2.5% stat. error
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® Muonium:
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® Muonium -> Anti-muonium
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ERZTEBER (KEET)

effective operator

(anti-symm)

Spin-0 (singlet)
paramuonium

Spin-1 (triplet)
orthomuonium

Hughes (1960)
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Breakthrough of MACE with EMuS

10! P SR B e o S B — 2
1072 * e e* '
Y o) 2

104

10°° \

10 : ¢ e * The latest bound was done at PSI more than
a 13 . { 20 years ago wi.th a muon intensity 8 X

10-9 bS] 10%u* /s and high-precision magnetic

10-10 . SPecj:mmeter. o

10-1" * Timing resolution in detector: ~ ns

10-12 * Position resolution in detector: ~ mm

10-12 » EMuS plans to offer high-intensity p*

10-1 MACE * Current timing resolution in detector: ~ ps

10 B e * Current position resolution in detector:~Ls

1980 1990 2000 2010 2020 2030 .

Expect to be improved by > O(10%)?
Year

Require 108 u* /s with the beam spread < 5%
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