RECONSTRUCTION OF SUPERPARTNER MASSES
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In the context of Minimal Supersymmetric Standard Model histograms of mass distributions for superpartners

dr, X%, dr, X9, [L, g are constructed.
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1. INTRODUCTION

Minimal Supersymmetric Standard Model (MSSM)
[1] is determined by the superpotential
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where L; and Q; are slepton and squark SU(2)L

doublets, E; and (D;,U;) are selectron and squark
SU(2)r, singlets, Hy; and Hs are Higgs SU(2) dou-
blets.

The superpotential W and the potential V' con-
tain more than 100 parameters [2]. The analysis of
this parameter space, based on theoretical and exper-
imental constraints, allows to obtain the restricted

parameter set [3]:
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where mg and m /3 are respectively universal masses
of scalar and spinor superpartners, Ag is the trilin-
ear soft supersymmetry breaking parameter, tans is
the ratio of vacuum expectation values of two Higgs
doublets, sgn(u) is the sign of the Higgs mixing pa-
rameter. The choice of concrete values of parameters
(1) is ambiguous, to what the Table testifies [4].
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2. RECONSTRUCTION OF MASSES

The purpose of this work is the construction of his-
tograms describing mass distributions for superpart-

ners B
CIR, )2(1)? Cij )287 lL7 g . (2)

We choose the following set of parameters:
mo = 20 GeV, my /5 = 440 GeV, Ay = —25 GeV,
tanf = 15, sgn(p) = +1. (3)

Using the parameter set (3) it is possible to con-
struct histograms of mass distributions for super-
partners (2) by application of the computer program
PYTHIA [5] This histograms are shown in Fig.1 - 6.

Scenarios of MSSM

Model Q 6] ¥ ) € [4 n
mye | 293|370 [ 247 || 750 | 440 | 1000 | 1000
mo 206 | 225 | 328 || 500 20| 100 20
tan 3 10| 10| 20 10 15| 21.5 | 23.7
sign(u) | +| +| + + + + +
Ao 0 0 0 0| -25|-127| -25
Masses
hU 115 | 117 | 115 122 | 119 124 | 124
HO 267 | 328 | 241 || 1159 | 626 | 1293 | 1261
A0 265 | 325 | 240 || 1152 | 622 | 1285 | 1253
H* 278 | 337 | 255 || 1162 | 632 | 1296 | 1264
Xg 113|146 | 95| 310 | 175| 417 | 417
X2 215 [ 282 | 180 || 600 | 339 | 805 | 804
Xg 380 | 503 | 332 || 925 | 5741|1192 | 1176
Xz 400 | 518 | 352 || 935 | 587 | 1200 | 1184
Xi 215|283 | 180 | 601 | 340 | 807 | 806
X5 399 | 518 | 352 || 935 | 587 | 1200 | 1184
g 711 [ 880 | 619 || 1691 | 1026 | 2191 | 2191
er, i [[299 [ 351 [ 378 713 [ 306 | 684 | 677
er, Ur || 216 | 241 | 328 || 572 | 171 | 387 | 374
Ve, U, || 287|340 [ 368 || 703 | 290 | 669 | 662
T 2131239 (315 565 | 153 | 338 | 319
Ty 300|352 (378 712 | 309 | 677 | 670
vy 287|340 365| 700| 288 | 660 | 653
ur, ¢, || 674826 [ 636 || 1604 [ 935 [ 1991 | 1998
ug, cr || 661 | 808 | 629 || 1550 [ 902 | 1911 | 1908
dr, sp || 679 | 831 | 642 || 1606 | 938 | 1993 | 1990
dg, Sr || 652 | 797 | 621 || 1544 | 899 | 1903 | 1900
ty 492 | 622 | 453 || 1219 | 710 | 1545 | 1553
to 662 | 800 | 611 || 1486 | 900 | 1842 | 1840
by 609 | 752 | 558 || 1456 | 852 | 1807 | 1804
by 641 [ 785 | 603 || 1516 | 883 | 1851 | 1846
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Fig.1. Histogram of mass distribution for 4r

200

Entries / 10 GeV

150

100

50

L L L L LT L R L B L EL R TR LT B A |

0 T

~0 oo
Xi — TN

Mean 175.00
RMS  10.00
Entries 1670

(3, € 3G 3 D4 DE D4 DG DG 3 D D D DG D4 3 D B DG 3 2 D 3G D M G M ]

100

11 U T T T T O N
T T

200 300
msg (GeV)

Fig.2. Histogram of mass distribution for X9

Entries f 10 GeV

Entries { 10 GeV

400

300

200

100

T T T T T [T T T T T T[T T T T T T [ R T T L orT T

700

G — qx0 — qllp — gl — qlir7

Mean 903.55
RMS  24.77
Entries 6355

26 3¢ 3C 5C 36 4 20 3K 34 26 34 2 20 96 DX 2 < 4 36 9 < < 3 06 2< 36 < K 36 5 v 7€ 3 1]

<34 34 36 24 3¢ 36 O]

)

3¢ 3¢ 3¢ B 3 3 B B 00|

X x;ixlhuuleZIH .
800 900 1000

mg, (Gev)

Fig.3. Histogram of mass distribution for qr,

400

300

200

100

L L I T B L T ) L T e e |

T T T T

o — Ug — UFE — Urfy

Mean 345.88
RMS 9.55
Entries 3350

Lttt s |

BI
0 I A T i il I
T T

200

300 400
Mg {GeV)

Fig.4. Histogram of mass distribution for X3
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PEKOHCTPVYKIINA MACC CYIIEPITAPTHEPOB
FO.M. Mamoma, T.B. Obuxod

B KOHTeKCTe MHHUMAJILHOI CYIIepCUMMETPHYHOM CTAH/IAPTHON MOJIEIH IOCTPOEHBI IUCTOIPAMMBI PACIIPE Ie-
JIEHUs Macc JJIs CyTepIapTHepoB: Gr, Xo, 4L, Xo, L, -

PEKOHCTPVYKIIIA MAC CVYVIIEPITAPTHEPIB
I0O.M. Maaroma, T.B. O6ixod

B konTekcTi MiHIMAIBHOI CynepCUMETPUYIHOI CTAHIAPTHOI MO/ MOOYI0BAHO TiCTOrPaMU PO3IOALLY Mac
fhe s =0 = S0 T =
JUIsl CynepnapTHepiB: ¢r, Xi, L, X2» L, J-



