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Higgs Boson Creation in Laser-Boosted
Lepton Collisions

Sarah J. Müller1,∗, Christoph H. Keitel1, and Carsten Müller1,2

1 Max-Planck Institute for Nuclear Physics, Heidelberg, Germany
2 Insitute for Theoretical Physics I, Heinrich-Heine University Düsseldorf, Germany

∗ smueller@mpi-hd.mpg.de

The associated creation of a Higgs and a Z0 boson in relativistic lepton-
antilepton collisions taking place in a strong laser field is studied. The energy
of the pre-accelerated particles may be vastly increased by their interaction
with the intense laser field. The total cross section as well as the produced
Higgs boson’s energy distribution are calculated and related to field-free colli-
sions of corresponding center-of-mass energy. Possible qualitative differences
with regard to the detection of the Higgs bosons are presented. The required
laser paramters and other experimental challenges are specified [1].

[1] S. J. Müller, C. H. Keitel, and C. Müller, arXiv:1307.6751 [hep-ph].
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1DPH )LUVW�QDPH ,QVWLWXWLRQ &RXQWU\
$GDFKL 0DVD\XNL +RULED�/WG -DSDQ
$]HFKL +LURFKL ,QVWLWXWH�RI�/DVHU�(QJLQHHULQJ��2VDND�8QLYHUVLW\ -DSDQ
%ULJQRQ $UQDXG 7KDOHV�5HVHDUFK�	�7HFKQRORJ\ )UDQFH
%URFNOHVE\ %LOO 8QLYHUVLW\�RI�6RXWKDPSWRQ 8.
&KHQ /LPLQJ ,QVWLWXWH�RI�3K\VLFV��&KLQHVH�$FDGHP\�RI�6FLHQFHV &KLQD
&KHQ 3LVLQ /H&RV3$��/HXQJ�&HQWHU�IRU�&RVPRORJ\�DQG�3DUWLFOH�$VWURSK\VLFV� 7DLZDQ
&RUQHU /DXUD -RKQ�$GDPV�,QVWLWXWH 8.
(ELVX]DNL 7RVKLND]X 5,.(1 -DSDQ
(WFKHEpKqUH (YHO\QH (PEDVV\�RI�)UDQFH�LQ�-DSDQ -DSDQ
)XFKV -XOLHQ (FROH�3RO\WHFKQLTXH�/8/, )UDQFH
)XMLL <DVXQRUL :DVHGD�8QLY -DSDQ

)XMLZDUD 0DPRUX -DSDQ�$WRPLF�(QHUJ\�$JHQF\�DQG��5HVHDUFK�FHQWHU�IRU�1XFOHDU�
3KV\LFV��2VDND�8QLYHUVLW\ -DSDQ

*DOHV 6\GQH\ (/,�13 5RPDQLD
+DMLPD 5\RLFKL -DSDQ�$WRPLF�(QHUJ\�$JHQF\ -DSDQ
+DQGD .HLLFKL +25,%$��/WG -DSDQ
+D\DNDZD 7DNHKLWR -DSDQ�$WRPLF�(QHUJ\�$JHQF\ -DSDQ
+LURQREX 6DL &$121�,1&� -DSDQ
+RPPD .HQVXNH ,=(67�(FROH�3RO\WHFKQLTXH -DSDQ
+RUD +HLQULFK 8QLYHUVLW\�RI�1HZ�6RXWK�:DOHV��6\GQH\��$XVWUDOLD $XVWUDOLD
,QRJXFKL .D]X\XNL 6&+277�1,3321�.��.� -DSDQ
.DWR <RVKLDNL 7KH�*UDGXDWH�6FKRRO�IRU�WKH�&UHDWLRQ�RI�1HZ�3KRWRQLFV�,QGXVWULHV��*3,� -DSDQ
.DZDVKLPD 7RVKL\XNL +DPDPDWVX�3KRWRQLFV�.�.� -DSDQ
.LP +\XQJ�7DHN $GYDQFHG�3KRWRQLFV�5HVHDUFK�,QVWLWXWH��*,67 5HS��RI�.RUHD
.LP 6DQJ�3\R .XQVDQ�1DWLRQDO�8QLYHUVLW\ 5HS��RI�.RUHD
.RED\DVKL 6KLQREX 7KDOHV�-DSDQ�.. -DSDQ
.RJD -DPHV�. -DSDQ�$WRPLF�(QHUJ\�$JHQF\ -DSDQ
.RVW\XNRY ,JRU ,QVWLWXWH�RI�$SSOLHG�3K\VLFV��5XVVLDQ�$FDGHP\�RI�6FLHQFHV 5XVVLD
.R\DPD .D]X\RVKL .(. -DSDQ
.ULVKQQDPXUWK\0DQFKLNDQWL 7DWD�,QVWLWXWH�RI�)XQGDPHQWDO�5HVHDUFK ,QGLD
/L 5X[LQ 6KDQJKDL�,QVWLWXWH�RI�2SWLFV�DQG�)LQH�0HFKDQLFV��&KLQHVH�$FDGHP\�RI�6FLHQFHV&KLQD
0DULWRQ 0LFKHO +RULED�)UDQFH )UDQFH
0LGRULNDZD .DWVXPL 5,.(1�&HQWHU�IRU�$GYDQFHG�3KRWRQLFV -DSDQ
0LTXHO -HDQ�/XF &RPPLVVDULDW�j�O¶pQHUJLH�DWRPLTXH�HW�DX[�pQHUJLHV�DOWHUQDWLYHV��&($� )UDQFH
0RXURX *pUDUG (FROH�3RO\WHFKQLTXH�±�,=(67 )UDQFH
0RXVWDL]LV 6WDYURV 7HFKQLFDO�8QLYHUVLW\�RI�&UHWH��/DE��RI�0DWWHU�6WUXFWXUH�DQG�/DVHU�3K\VLFV*UHHFH���&UHWH
0XHOOHU 6DUDK�-XGLWK 0D[�3ODQFN�,QVWLWXW�I�U�.HUQSK\VLN *HUPDQ\
0XUDNDPL 0DVDNDWVX ,QVWLWXWH�RI�/DVHU�(QJLQHHULQJ -DSDQ
1DNDMLPD .D]XKLVD .(.��+LJK�(QHUJ\�$FFHOHUDWRU�5HVHDUFK�2UJDQL]DWLRQ� -DSDQ
1DNDPL\D <RVKLKLGH +LURVKLPD�8QLYHUVLW\ -DSDQ
1DNDVKLPD 1REXDNL 7R\RWD�3K\VLFDO�DQG�&KHPLFDO�5HVHDUFK�,QVWLWXWH -DSDQ
1DP &KDQJ�+HH &R5H/6��,%6 5HS��RI�.RUHD
1R]DNL 0LWVXDNL .(. -DSDQ
2JDZD 7DND\R 5,.(1 -DSDQ
2WDQL .D]XWR ,156�(07 &DQDGD
2X]DUD 7HUU\ (PEDVV\�RI�)UDQFH�LQ�-DSDQ -DSDQ
4LDQ /LHMLD .H\�/DERUDWRU\�IRU�/DVHU�3ODVPDV��'HSDUWPHQW�RI�3K\VLFV�DQG�$VWURQRP\&KLQD

([WUHPH�/LJKW�/DVHU�&RQIHUHQFH���)URP�)XQGDPHQWDO�
3K\VLFV�WR�6RFLHWDO�$SSOLFDWLRQV��

(PEDVV\�RI�)UDQFH�DQG�8QLYHUVLW\�RI�7RN\R

�� ��



1DPH )LUVW�QDPH ,QVWLWXWLRQ &RXQWU\

5DLVVL .DGGRXU (PEDVV\�RI�)UDQFH�LQ�-DSDQ -DSDQ
5RV 'DYLG 8QLYHUVLWp�G¶2UVD\ )UDQFH
6DNDEH 6KXML ,QVWLWXWH�IRU�&KHPLFDO�5HVHDUFK��.\RWR�8QLYHUVLW\ -DSDQ
6DUUD]LQ &DWKHULQH (FROH�3RO\WHFKQLTXH�±�,=(67 )UDQFH
6DVDNL $NLUD -DSDQ�$WRPLF�(QHUJ\�$JHQF\ -DSDQ
6HLIXOOLQD $]L]D 1D]DUED\HY�8QLYHUVLW\ .D]DNKVWDQ
6HLLFKL (EDUD +RULED�/WG� -DSDQ
6HUJHHY $OH[DQGHU ,QVWLWXWH�RI�$SSOLHG�3K\VLFV 5XVVLD
6HWR .HLWD ,QVWLWXWH�RI�/DVHU�(QJLQHHULQJ��2VDND�8QLYHUVLW\ -DSDQ
6KLUDNDZD $NLUD ,QVWLWXWH�IRU�/DVHU�6FLHQFH��8QLYHUVLW\�RI�(OHFWUR�&RPPXQLFDWLRQV -DSDQ
6KRML 7DWVXR 'HSW��(QHUJ\�(QJLQHHULQJ�DQG�6FLHQFH��1DJR\D�8QLYHUVLW\ -DSDQ
6RXMDHII $OH[DQGUH 7+$/(6�-$3$1�.. -DSDQ
6X]XNL $WVXWR .(. -DSDQ
7DMLPD 7RVKLNL ,UYLQH�8QLYHUVLW\�8&, 86$
7DNDEH +LGHDNL ,/(��2VDND�8QLY� -DSDQ
7DPEXULQL 0DWWHR 0D[�3ODQFN�,QVWLWXW�I�U�.HUQSK\VLN *HUPDQ\
7DQDND 7DNDVKL 5,.(1�63ULQJ���&HQWHU -DSDQ
8HGD .HQ�LFKL 8(&�7RN\R��,/(�2VDND��+DPDPDWVX�3KRWRQLFV�.. -DSDQ
8HKDUD .XPLNR (PEDVV\�RI�)UDQFH�LQ�-DSDQ -DSDQ
9LDO�3UDGHO 6LPRQ (PEDVV\�RI�)UDQFH�LQ�-DSDQ -DSDQ
:DGD 6DWRVKL 5,.(1 -DSDQ
:HEHU 6WHIDQ (/,�%HDPOLQHV��RX�(FROH�3RO\WHFKQLTXH�±�,=(67� &]HFK�5HS�
<DPDQRXFKL.DRUX 7KH�8QLYHUVLW\�RI�7RN\R -DSDQ
<DQ ;XHTLQJ ,QVWLWXWH�RI�KHDY\�LRQ�SK\VLFV &KLQD
<RVKLGD 0LWVXKLUR +LJK�(QHUJ\�$FFHOHUDWRU�5HVHDUFK�2UJDQL]DWLRQ��.(.� -DSDQ
=HLWRXQ 3KLOLSSH /2$ )UDQFH
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