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HEAXERNS8IZ%EVLAST:

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

1. What is Dark Matter? HEZ&I:%EZEE

2. What is the Nature of Dark Energy?

Connecting

Quarks s
wit e COSMOS

3. How Did the Universe Begin?
4. Did Einstein Have the Last Word on Gravity?

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

How do Cosmic Accelerators Work and What are
I'hey Accelerating?

7. Are Protons Unstabl :':a: E %j%il)?

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

[}

9. Are There Additional Space-Time Dimensions?

21t 2 F I IR S 10, How

Were the Elements from Iron to Uranium
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(%%ﬁﬁﬁé—%%) 11. Is a New Theory o‘@%ﬂimﬁm

the Highest Energies?
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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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VLASTE:ARTuth#FE: BiE6Ess

IENZREESAIRT: 192 mm x 192 mm x 417 mm;

PA BGO miditE, HGEEANGTE,
HERTAS 3.3 MRERER, ABRTHS 26.8 MEIHKE;

BGO &
B: 3cm
5{7x55x10E =8, =5IEE)

ADM (96 channels)

PAM (&i5%) ADM (#1=74k)

Pre-Amplifier Module Analog-to-Digital Module

\ PMM (RBiRER) DCM (HHELCE)
Power Management Module = Data Concentrator Module

; DCM |
A\ — | sepx10 szta FPGA =
e ' T N—
A LEMOx10 —~— Fanout PLL e
Server

(AP, semmAmmAmSER

29



VLASTIE ATt #FE: FBiS6Ess
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VLASTHE AT #EEE: Rikilis

Main bending Targets T11
unitin PS Second bending \

F63

First bending

F61
ps — Rg

F62

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 TO9 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 ~106

(hadrons/electrons)

Available particle types Pure electrons (T09) or mixed/pure hadrons or pure muons
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1 1
tor |
Sfingers S1 S2 !
. 1
Beamline, ©? c2 + _I_ 1
_____ — I
Triggeron  Trackers up H
Z beamline stream 1
: .
x : Trackers
: down stream
= Trigger off
: H beamline
1 1
1
1
i
Trig. Trig.
In T Qut
. BGO-B-6-1 o
= e L
Materlal Budget éﬁ? BGO-B-2-5 A
BGO-B-6-5
7SS [Z B (mm) EESTE(mm) FRURGHCE(X0) =174 =
P T4 88.97 0015736 0.060364 ﬁ“"i
ar-2
c1 012573 3280 1.97E+05 0.016692 0.064033 Bar3
E=):Ld 14 88.97 0.015736 0.060364 BGO-A-4-1-1
=5 1685 3.04E+05 0.005545 0.02127 g((jg"/‘\':?: ......
~BUO-A-1-2-
mylar 0.25 88 0.002841 0.010898 Plate yeq” BULEEZS
c2 k04274 3115 1.97E+05 0.015852 0.060812 Y
mylar 0.25 388 0.002841 0.010898 BGO-B-3-1
i E2I| 5 2.70E+02 0.018519 0.07104 o BGO-B.3.5
2E 222= 0.005 1 0.005000 0.019181 BGO-A-1-1-5
finger E2DN| 10 270 0.037037 0.142079 BGO-A-1-5-5 ++++-BGO-A-4-5-5
S2 ¥B|A) 10 270 0.037037 0.142079 B e a
S1 EZDA] 10 270 0.037037 0.142079
SSD*14 £(320um) 4.48 94 0.047660 0.182829
fRAR*14 £8(20um) 0.28 88.97 0.003147 0.012073
ATESR =5 7965 303900 0.026209 0.100543 32
SEE 0.260679
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Magnet Calibration
b | x2/nat 1.002-06/6 0 1 1
014 | po 00008406 + 00002758 ayer layer3 layer5
ot 0.1438 £ 0.000589 0=46.1 pm 6=40.1 pm 0= 54.6 pm

nts

=L B UNIIC
[Si=i=isl=lalsia]
SSSSSSS

£ m
uoe? ggg layer7 layer9 layerl1
k. 383 6=47.1 um 6=38.1 um o=40.4 pm
F inco_ 03BMLW € 300
oot O = Gev/e)y ~ plGev/e) 700

D B N Y T BT A -0.3-02-0.10.0 0.1 02 03 -0.3-0.2-0.10.0 0.1 02 0.3 -0.3-0.2-0.10.0 0.1 0.2 0.3
AY(mm)
‘ Deposited Energy / Beam-Electron Moment Magnet: -180A o2 ayerd
Adoo [ H g o=41.5 um 0=48.6 um
e / = o %
oo = el 1
sl Crman 90992223 i .
/ sy %3 § layer6 layer8 layer]0
oo ] \\ 52 6=42.5 um o= 39,% =433 um
mm} ] %
5°°§ £ 03-02-0.10.0 0.1 0203 -03-02-0.10.0 0.1 0.2 0.3 203-0.2-0.10.0 0.1 0.2 0.3
T 7 B Y S R B R P ST JRE ST 2 umerlesaniioon AX(mm)
Deposited Energy Ratio
a _ N & i . 0.96
0.06: — MC %) 2 E 1000E Entries 10669 L;; U:
0.05| * Data I 3 C \ S L Mean 0.33 2 -
r = _ F 2
ook | "} é 1.8f \ 800 0q = 0.32° Std Dev 0.2791 ui 0.95 ga mma
‘2 l 5 GeV/C % ]6- ™ 600:_ E :,.i;l*iiii!iii*iiii**ﬁ*i its i
g o.03p lect g ~. gamma i 2 094 H
=] I~ = =
02fC ECION S 14 \\ 400 muon L ) )
: 2 n oos-estimation with MC
0.01F v < 12f = 200 I
Q: vogtoqaagtatt it . ‘ - T i
1 I I A P B P e e e 0.92 - e
500 4000 4500 5000 5500 1 15 7 25 3 35 (}0 02 04 0608 1T 12141618 2 1 1.5 2 25 - 3 . 3_5
TotalEnergy [MeV] Photon Energy(GeV) Theta [degree] nergy(GeV)
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SPSIAHRPLITIEF=4A/Z =200/ K%, Pbii=EE
A, AERun, HEA—F

8Be Y5 RE6.7*10"7s, EEIXFUBZAEERE.
EREERIER, JLUSENMROFABENEHA—D
Bift, RifEHMAR.

8Be has a life time of 6.7 10717 270 %

and it will decay before *7°™
detection o
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LIRER: FIFASPS-H8RiRZF £ A TR BN E6E775 QUENCHIIRM

Rim: A/Z=2)Pbt¥H
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