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Cerenkov muon 1.D.

0.07 Helium as a Radiatot
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Helium has a Cerenkov threshold at 13GeV for muons
but only 7 photo-electrons per metre.
With typical 20% efficiency, 10m of radiator gives 14 p.e.’s

x 20l
[ He Cerenkov I
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So a 10m long Cerenkov, as above.

ﬂc' is only 9mR, so the cone is 9cm across at end plate. There-
fore use 7500 3cm radius phototubes in each Cerenkov. Only
muons traversing the volume will leave detectable p.e.’s.

But: multiple scattering in Sm of Tungsten is 13mR. If system-
atic errors on the inner edge are comparable, 25% ecrror on
cross-section!



Direct Calculation

The luminosity is CALCULABLE.
n_,}.,_,l’ .f"'.-H .f"n.-u g
4nCG .G,

We need:
* the currents in the muon bunches - Straightforward
* the size of the interaction point. - harder

The proposed interaction point is ~200um in x and v

At LEP, wjth a 150um interaction region in x, using only
hadronic 7~ decays, we achieve:

This implies a fractional statistical error of , / 2 / N

* At a muon collider, each fill produces ~0 events, so we can-
not measure the width, unless a BOM measures the position
or the stability is very good.

* Using two-photon events can improve the measurement.

This 1s assumed to be possible



Radiative Return

Observed s” at 110GeV:

Centre-of-Mass Energy
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PYTHIA 6.115 has no structure function for muons, so no ISR.
Use hard processes:

Table 1:

Beams | Process | Cross section, pb |

muons v i j?(]ph

muons r+3 +2° | 2T0pb

electrons | y 7" 1211pb

The reconstructed s’ in the above comes from a crude detector
simulation (smearing + efficiency) applied to generated events.
The s” 1s calculated from the reconstructed jet angles, or the en-
ergy of an isolated photon, if one 15 found.

We can certainly use radiative events.



Summary of Luminosity:

| Forward ‘mama’ will be difficult at best

) Barrel ‘mama’ relatively straightforward

3 Relative measurements might use two-pho-
ton processes

4 Direct calculation gives ,/2/N error -

should be possible
0

5 Radiative return to Z  will always be avail-
able. Response depends upon energy.

I assume 4. and 5. can be used in what follows.
The effect of perfect luminosity is also shown.



Sensitivity vs Higgs mass

Discovery with 1 pb'I
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[10GeV is BEST POSSIBLE place for this measurement.
Use of vector-boson decays at high mass would help.

Effect of b tag

-: 5 -
- SR B DT SR » Default
gl-zg - . a Perfect B tag
s 4 = ...|"' .-"_":"i;- A
= poF - :
| i Fu L] =
FSee Elee . e 80% efficiency
L] - LY
E E..f ™ K.t 5% fake rate I
7 f :
2 H =
D
|
0 |-...I._I_I_I_-J-I-l-=i.l1.I.J_!_I_J..I..-'.I?“h-..-.- | o

100 110 120 130 140 150 160 170 180 190
M,,, GeVic’

Flavour tagging is as important as luminosity measurement



Scan of Higgs resonance

Scan, lph'I per point
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Cross-section, pb
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Measured cross-section

No beam error uncertainty is allowed for here.

Different possible fits
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Scanning in SMeV steps will give one 5 sigma or 2 two-sigma
observations - 20 points for 100MeV.



COLLIDER

PARAMETERS
¢ of m Energy GeV 3000 | 400 100 E
p Energy GeV 16 16 16
p's/bunch 1g" 25 { 25 5
bunches/fill 4 4 2
rep rate Hz 15 15 15
P power MW 1 4 1
4t/ bunch 10 2 2 4
Lt power MW 28 4 1
wall power MW 204 | 120 81
collider circ  m G000 | 1000 300
min depth (v) m 300 3 0l
msdp/p % Bl Ml = I
s €n 7 mm mrad | 50 a0 85 195 280
o cI 0.3 p 4 9 13
. cm 0.3 23 4 9 13
oy spot pm 3.2 24 82 187 270
tune shift 0.043 [0.043| 0.05 -0.02 .015
luminosity em2sec™! |510%| 10% [1.210% 2109 107
cofmdE/E 107 80 | 80 80 7 2
Higes/vear 10° year ! 1.6 4 4
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v Frictional Cooling:

Basic Principle: |
Stopping power of graphite for pH*and p-
(P.Wojciechowski et al.)

0.8

§ [keV pg'cm2]

stopping power

electrostatic field

kinetic energy of the muon
kinetic energy at equilibrium
path length

: time

m.g.v . muon mass, charge and velocity

ol T

M. MOhlbauer: 08,06 98



Y Frictional Cooling:

Setup of the Experiment: |

Overview:
x cooling device: stack of carbon foils
foil thickness: 4.3 pg/ecm?
spacing: 8 mm
voltage: ~1to 2 kV
X energy measurement: via time of flight
x gntrance detector (u-): position sensitive PPAC
x end detector (p,e): MCP
x confinement: strong axial magnetic field

’ ; - ‘ _U _\__\__\-\--\-
! PPAC /‘ “-a-_,_____H- MCP

‘i FERRERRERERE] ) Stack
|u' . L | |
| |

| SEESEEE e
1 ARERRRRRRRRRERY i
iL' - 240mm > 800mm i omel
S .
B

Times measured:

X fepac: M- hits the PPAC

*  Iycpy- €- ejected from one of the first foils hits the MCP
- TMCF'E: u- hits the MCP

M. MOnlbaver: 0806, 98






v Frictional Ceellng

Recent Results

Effect of the frictional cooling on the energy distribution
of the "cooled" muons:

Example: 10 carbon foils, 5.3 pg/em? each
AU =1.7kV

Llllab‘. - 3 kv

Energy distribution of the cooled muons for different

cuts on their incident energy

e i | |
= 15 I~ =
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i — 0-15keV
ﬂ — 15-20 keV
— — 30 - 40 keV
»n 10
=
=
o
QO
D
0
T . kinetic energy of the muon
AU voltage between two foils

. voltage of the last foil

M.Mihlbaver: 08.06.98



__fﬁ{ﬁpe?U mrns THAL F&cr;v_m«:. e

64% P o7 ,Jﬁﬁaérﬁf éﬁmrrw

............................. y
- - L X b ¥ L L e EE TR CE LT P T STl [P PSSP U PR ISR A PP SRR (S, (U SO S S SO S
............................................. - :
...................... . .
-y - H i
................. . -
.................................................. i
5 B H H H H 3 . F L ] g 5 r ' i i '
---------- - T T e —— S -Fak 1 1
...... d -
= —
........................................




BACKrOUNDS | T. Srorea.

Work HAS Beew DoNe To |cALcuLATE)
WiTH  TRACKING + GEANT

HosT [HPoRT AT  BACK GROUYDS

A |‘Ila SiGN sm‘&@

@ owuraNcy s (CHaR 6ED Y
Fm_ B0 x 300 }_..n-_.'L Pixels
AT SOm-

Q_: vhal does Huis do to He [t)-‘}‘a‘gg{ng?

WeELwone A GrouvP of TRACK VG ErpPLeRTS
[ATLAS J CMS)

@ R PoTEnTinc 8&rious PRORLEM ¢

For gt 0.003 ¥ (mflrﬁ
F‘

v F.hmch
= G5 = 2. v

Wil Lhcaﬂdcn% - dLSLSMd ’,E.‘n_ ©
GE@. S .



E
)
=
(& ]
)
-

ey FE——

E i S
Tf ..__..f.* ....54_.11!..-T||..
T S B oo







9.2 Tay




b= S5 &LV




particles/cm®/crossing

50 x 50 GeV assuming

10" muons per

T 1

bunch

—rT 7 T T 1T
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% electrons A
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Hadronic cross-section (nb)

Z line shape with muons
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