o

Feasibility Study of Measuring the Higgs Self-
coupling Using the Muon Collider

Kenny Jia
Sep 14th, 2022



b-jets Pair Invariant Mass [GeV]

160

140

120

100

80

60

40

20

Muon Collider Simulation (Delphes)

. DAL L ., {s=3TeVv

3 8
-

* e L= 1ab"

¢
N

* signal HH data
¢ ZH(tr)

« Higgs + qq

‘ * % . Z(zH

1 | |
40 60 80 100 120 140 160
Tau-jets Pair Invariant Mass [GeV]

¥
)

G

i

rE]
£

72
z
LA
Fad
o
rrdy

2

Ll
e

o

.t
fff;f;‘ 'd

"r ]

r-?

ey
Lo



Muon Collider Simulation (Delphes) Muon Collider Simulation (Delphes,

[%2] C 2] C
c | T 35—
[ . (5] L .
b = I signal HH b " I signal HH
2.5 Bl ZH(t) - [ ZH(rT)
- [ Higgs + qq 3~ [ Higgs +qq
- Bl Z(to)H - H Z()H
L — signal HH - —— signal HH
g 25 o
n fs = 3TeV . {s=23TeV
- . L=1tab’
1.5— i
- 15—
1= C
0.5— B
i 0.5

80 100 120 140 160
b-jets Pair Invariant Mass [GeV]

0 20 40 60 80 100 120 140 160
Tau-jets Pair Invariant Mass [GeV]

o,
rLirrt

ey

1‘*“
L,

gy
3;".

iy

f‘i’#"

oy
Wi,
P

LR,
iy
B R
i
o oy

25
SRS
R

ey

',

i
L



b-jets Pair Invariant Mass [GeV]

160

140

120

100

80

60

40

20

Muon Collider Simulation (Delphes)

0, ... . é - :". . J5 = 6 TeV
) LIS -

. . - - L=4ab’

.. o, et

—S__ 2604
SiB
L o
-
rd
-
- *
-
o
B . e

signal HH data

¢ ZH(tr)

* Higgs + qq
* ..a : 4
& e < Z(toH

1 | |
40 60 80 100 120 140 160
Tau-jets Pair Invariant Mass [GeV]

¥
)

G

i

rE]
£

72
z
LA
Fad
o
rrdy

2

Ll
e

o

.t
fff;f;‘ 'd

"r ]

r-?

ey
Lo



Muon Collider Simulation (Delphes) Muon Collider Simulation (Deiphes,

2 o 18
3 %
3 16 I signal HH b ’ B signal HH
I ZH(xo) 5" mmm zHk)
14 [ Higgs + qq [ Higgs + qq
Bl Z(to)H 14— H Z()H
— signal HH —— signal HH
12 12
s = 6Tev Vs = 6 TeV

10 10

80 100 120 140 160
b-jets Pair Invariant Mass [GeV]

0 20 40 60 80 100 120 140 160
Tau-jets Pair Invariant Mass [GeV]

L
o,
e

AL

o
"1':-

iy
P
ity
0 E:“é"
o oy

g by
iy
IS

1‘*“
L,

gy
3;".

e iy
LA
gy
SO

e
ey

ey

',

i
L



Muon Collider Simulation (Delphes)

S 160 :
) - . . LY. . * e ys=10TeV
) B . .
= - . - . . L=10ab’
@ 140 . B .. 2
g B & e = 4.028
= R 4
[y [ L]
& 120 . .
§ | . -
2 N
T 100— o«
= R
o B -
2 80— - <
E : '0 .n"‘ y o
60— .
40— * %ew ... ° signal HH data
= cR_f ¢ ZH(tr)
L » P ’\."a "f
L ] L4 FX] - .
o0 RS S . Higgs + aq
r « Z(ttH
07\ |1 ‘ [ ‘ [ ‘ L1 1 ‘ |1 ‘ |1 | ‘ | ‘ |1

1 | |
0 20 40 60 80 100 120 140 160
Tau-jets Pair Invariant Mass [GeV]




Muon Collider Simulation (Delphes) Muon Collider Simulation (Delphes)

2 50 2
c — c
L% i I signal HH L?>j S0 B signal HH
B B ZH(z71) - I ZH(t7)
- [ Higgs + qq - [ Higgs +qq
40— I Z(zo)H 401 B Z(tt)H
— signal HH - —— signal HH

fs = 10 TeV fs = 10Tev

30 30

20

20

10 10

80 100 120 140 160
b-jets Pair Invariant Mass [GeV]

60

0 20 40 60 80 100 120 140 160
Tau-jets Pair Invariant Mass [GeV]

o,
rLirrt

ey

1‘*“
L,

gy
3;".

iy

L5
4

*:-'1';%
PR
L

o oy

e iy
LA
gy
SO

e
ey

oy
Wi,
Tl
L

',

i
L



Muon Collider Simulation (Delphes)

— 160
g i - s o e fs = 30 TeV
o 140/ LS, e L=doab
£ 120 w
T -N
E L .
= 100— .
D‘.U : l:“.n. e fh‘- ¢
(%) [ % o
_*qll 80— = e .
0 = r Xt he Lo
60— Bl v Sy
- R o
aof . "_.f‘#",-‘-,ae . % - signal HH data
- " e Pl SN - . o .. . any
B e - : v . LR ;.‘_‘- R ZH(t1)
L e * -““3 ¢ -2‘. :“' - Higas +
20 A 998 + 49
- e . -« Z(tH
07\ L1 ‘ L1 1 ‘ L1 1 ‘ 11 | ‘ L 1 1 ‘ L1 1 ‘ 11 | ‘ L1 |
0 20 40 60 80 100 120 140 160

Tau-jets Pair Invariant Mass [GeV]




Events

60

50

40

30

20

10

Muon Collider Simulation (Delphes

I signal HH

B ZH(z71)

[ Higgs + qq

B Z(tt)H

— signal HH
¥s = 30 TeV

L=10ab’

S
YS+B

= 4.802

40 60 80 100 120 140 160

Tau-jets Pair Invariant Mass [GeV]

Events

60

50

40

30

20

10

Muon Collider Simulation (Delphes

B signal HH
B ZH(t7)
[ Higgs +qq
B Z(tt)H
—— signal HH

Vs = 30 TeV

L=10ab’

80 100 120 140 160
b-jets Pair Invariant Mass [GeV]

15

L

R

LPd A,

ﬁ‘:{*
]

iyt by
e !
SERNSS

L g e
i *"-'-"-.ﬁ*-n.
LA
o

i
*#'I':'I'; 77
o . .-":. ; :

-
Cr i
AL
L}
L



