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The Eleven Questions Identified by the Connecting Quarks with the Cosmos Report

. What is Dark Matter? %#@EZKE

. What is the Nature of Dark Energy?

Connecting ‘
Quarks
with the (COSIMOS

. How Did the Universe Begin?

. Did Einstein Have the Last Word on Gravity?

a2 W Ng=

. What are the Masses of the Neutrinos and How
Have They Shaped the Evolution of the Uni-
verse?

6. How do Cosmic Accelerators Work and What are
They Accelerating? —_

7. Are Protons Unstabla:&ggj-zfﬁﬂg

8. What Are the New States of Matter at Exceed-
ingly High Density and Temperature?

; 9. Are There Additional Space-Time Dimensions?
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( % %ﬁﬂg"ﬁig/ﬁ\) 11. Is a New Theory ofﬁggm%m%@ﬁ

the Highest Energies?
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EIRSMEMEETEARINAI— LR R M SEHUIRE

Rl MBIXEESZE NMD6EEE |EBERDHE ADHEPMm
(m? sr) (@IOGeV) (@50GeV)

Fermi-LAT ~2 20 MeV-300 GeV ~6.0% ~0.10 deg
BEES ~0.2 5 GeV-10 TeV ~1.5%

AMS-100 (B%3) ~30 0.1 GeV-10 TeV ~0.03 deg
APT ~20 1 MeV-10 TeV ~20% ~0.10 deg
HERD ~2 0.5 GeV-10 TeV ~1.5%

VLAST ~10 1 MeV-10 TeV ~1.5% ~0.10 deg
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Supporting Frame

Sensitive Detector Area

/'_ =2 1200mm [1400mm

£

Dimension: 1.4m x 1.4m x 0.8m
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BGO-B-1-1
Bar-1 ==
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Bar
BGO-A-4-1-1
BGQ-ATT BG?_‘?_““
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Plate ,oe i BGO-B-7-5
a SSD-11 §
BGO-B-3-1
BGO-B-3-5
BGO-A-1-1-5
Bea m I INE BGO-A-1-5-5 +++-BGO-A-4-5-5

¢ Charge Detector: 12 PS bars

¢ Anti-coincidence Detector: 32 tiles

+¢ Silicon Strip Tracker: 11 Layers

¢ BGO Calorimeter:
10 Layers of 5x5 BGO cubes array
7 Layers of 5 BGO bars

» Csl with wavelength shifted fiber

» Weight: 200kg
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Main bending Targets Ty_
iti Second bending W

F63 T10

unitin PS

First bending

F61
ps — Rg

Spill duration: 0.4 second flat top
Usually : 1-2 cycles per minute per East Destination, Max 6 East cycles / 40 seconds

Parameter TO9 Target T10/T11 Target

Beam Line T09 T10 T11
Secondary beam Max Momentum (GeV/c) 15 11.5 3.5

Ap/p (%) +0.7 to £15.0 +0.7 to £15.0  £0.7 to +15.0
Maximum intensity/spill ~106 ~106 ~10°

(hadrons/electrons)

Available particle types Pure electrons (T09) or mixed/pure hadrons or pure muons
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Head Material Length (mm) Diameter (mm) Comments
1 Be 200 10 + Al case Electron enriched
W 3
2 Al 100 10 Electron enriched
W 3
3 Al 200 10 Hadron
4 Air - - Empty
5 Al 20 10 Hadron
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2 4 6 8 10 12 14
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Fraction of negative particles
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2y WiinE2 WinlR3 AR5
e 7 BT DI e iy FUEE KUER
seamine TV — o TR RE () BIEEE PiRE BEEE

B (cm) B (cm) B (cm)
o wlo Brems 0.1 0.933248 53.47 160.71  241.07 401.78

, Trckers > 03 0422854 2423 8207 12311 20518
O R ger o 05 0263712 1511 5213 7820 13033

0.3B(T)L(m) c C beamline

p(CeVie) - plGeV]o) / 0.7 0.190518 10.92 37.87 56.81 94.68
' 0.9 0.148890 8.53 29.67 44,50 74.17
1.1 0122117 7.00 24.36 36.54 60.91
1.3 0.103475 5.93 20.66 30.99 51.65
1.5 0.089758 5.14 17.93 26.89 44.82
1.7 0.079245 454 15.83 23.75 39.58

1.9 0.070933 4.06 1417 21.26 35.44

Trigger on  Trackers up L
beamline stream

sin(@) =

Trigger Logic=C1&S,&S3

s 21 0064197 368 1283 1925  32.08

0.4 osB(T)L(m)c ........... T— e 23 0.058628 336 1172 1758 2930

- sin (0) p(G v / C) p(G ev) C) 25 0.053948 309 1078 1618  26.96
012— ................... ..................................... ...................................................... ............... 27 0049958 286 999 1498 2497
2.9 0.046518 2.67 9.30 13.95 23.25

(1| R R A— S— S— S o— S— A - 3.1 0.043521 2.49 8.70 13.05 21.75
3.3 0.040886 2.34 817 1226 2044

0.08 e T o T S o T 35 0.038552 2.21 771 1156 1927
3.7 0.036470 2.09 729 1094 1823

0,06 e _ | %3/ ndf 9.201e-06/7 | 3.9 0.034602 1.98 692 1038  17.30
: % : % | po 0.1447 £ 0.001553 41 0.032915 1.89 6.58 987 1645

0,04 =iy _ o LR 0.001444 *0.0007675 | 4.3 0.031385 1.80 6.28 941 1569
: : s 45 0.029991 1.72 6.00 900  14.99

4.7 0.028716 1.65 574 861  14.36
||0|2,”1013|I,,0|4HI|0|5,H10|6|”,0|?11||0|B”HD|9H,[{11” 49 0027544 158 551 826 13.77
1/P [1/(GeV/C)] 51 0.026464 1.52 5.29 794 1323
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ElectronMoment(GeV/c)
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> Beam originates from the T4 target, shared with the H6 and P42 beamlines

« Available momenta: <10-400 GeV/c
« Magnetic spectrometers with maximum ép/p : 0.1 - 1.5% (not for muons)
« Momentum selection, not particle species selection

> Spill duration: flat-top ~4.8s for protons, ~9.0s for ions, 1-2 spills / supercycle
(~3000/day)

Momentum Distribution of Isotopes After Pb 150 @ a 40 mm Be target

8Be Y& anRE6.7*10"s, EENAIRNIZS
ZRIBERE., FEAEEUET, ALK
XNRO(E/IRRIUER— NI, KIEE
EAbER A,

8Be has a life time of 6.7 107V s :

25 “Cl CAr
23

and it will decay before
detection ol o .
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