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When a physical system is governed by statis-
tical or dynamical equations possessing certain
symmetries, its stationary states can be classified
into phases according to which of those symme-
tries are preserved, and which are broken [1, 2].
Near equilibrium, the properties of the system’s
collective excitations reflect the symmetries of the
underlying phase and thereby provide means for
detecting these phases [3, 4]. Here we show that,
in driven systems, the collective modes may take
on a separate life, exhibiting their own sponta-
neous symmetry breaking phenomena indepen-
dent of the underlying equilibrium phase. We
illustrate this principle by demonstrating a new
mechanism through which an interacting system
subjected to a time-reversal symmetric driving
field can spontaneously magnetize. Here, the
strong internal ac fields of a metal driven close
to its plasmonic collective mode resonance [5, 6]
enable Berryogenesis: the spontaneous generation
of a self-induced Bloch band Berry flux. The self-
induced Berry flux supports and is sustained by
a circulating plasmonic motion, which may arise
even for a linearly polarized driving field. This non-
equilibrium phase transition occurs above a crit-
ical driving amplitude and may be of either con-
tinuous or discontinuous type. Berryogenesis can
occur in a wide variety of multiband metals with
high quality plasmons, as available in present-day
graphene devices [7–9].

Note: This is a repository archive version re-
quired by the funding agency publication policy. The
article was published as Nature Physics 15, 1017-
1021 (2019) with doi: 10.1038/s41567-019-0578-
5. The journal published article can be found at
https://www.nature.com/articles/s41567-019-0578-5.

Interacting many-body systems may exhibit collective
modes of excitation whose emergent properties are unlike
those of the system’s constituent particles. Importantly,
such modes may host strong internal fields associated
with the restoring force underlying the system’s collective
oscillations. For example, plasmons have recently gained
wide attention for their ability to resonantly enhance ap-
plied electric fields by many orders of magnitude [5, 6].

Here we propose that interesting new collective mode
phases may arise due to feedback in which a system’s
internal fields modify its microscopic properties, in turn
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K 0
<latexit sha1_base64="VoalBHLV9Di/OKM45YbtuDaM9U8=">AAACBHicbVDLSsNAFJ3UV42vqks3g0UUFyUpgi4LbgQ3FewDmlImk5t26GQSZyZCCd0K/ovgQgTd+AH+gX/jtM3Cth4YOJxzhnvP9RPOlHacH6uwsrq2vlHctLe2d3b3SvsHTRWnkkKDxjyWbZ8o4ExAQzPNoZ1IIJHPoeUPryd+6xGkYrG416MEuhHpCxYySrSReqWy50OfiQweBJGSjM7H9u2pByL4o5iUU3GmwMvEzUkZ5aj3St9eENM0AqEpJ0p1XCfR3YxIzSiHse2lChJCh6QP2bTCGJ8YKcBhLM0TGk/VuRyJlBpFvklGRA/UojcR//M6qQ6vuhkTSapB0NmgMOVYx3hyDxwwCVTzESaUmn1Tos0edEAkodrczTbl3cWqy6RZrbhOxb2rlmsX+RmK6AgdozPkoktUQzeojhqIomf0ij7Qp/VkvVhv1vssWrDyP4doDtbXL87Wl/8=</latexit><latexit sha1_base64="VoalBHLV9Di/OKM45YbtuDaM9U8=">AAACBHicbVDLSsNAFJ3UV42vqks3g0UUFyUpgi4LbgQ3FewDmlImk5t26GQSZyZCCd0K/ovgQgTd+AH+gX/jtM3Cth4YOJxzhnvP9RPOlHacH6uwsrq2vlHctLe2d3b3SvsHTRWnkkKDxjyWbZ8o4ExAQzPNoZ1IIJHPoeUPryd+6xGkYrG416MEuhHpCxYySrSReqWy50OfiQweBJGSjM7H9u2pByL4o5iUU3GmwMvEzUkZ5aj3St9eENM0AqEpJ0p1XCfR3YxIzSiHse2lChJCh6QP2bTCGJ8YKcBhLM0TGk/VuRyJlBpFvklGRA/UojcR//M6qQ6vuhkTSapB0NmgMOVYx3hyDxwwCVTzESaUmn1Tos0edEAkodrczTbl3cWqy6RZrbhOxb2rlmsX+RmK6AgdozPkoktUQzeojhqIomf0ij7Qp/VkvVhv1vssWrDyP4doDtbXL87Wl/8=</latexit><latexit sha1_base64="VoalBHLV9Di/OKM45YbtuDaM9U8=">AAACBHicbVDLSsNAFJ3UV42vqks3g0UUFyUpgi4LbgQ3FewDmlImk5t26GQSZyZCCd0K/ovgQgTd+AH+gX/jtM3Cth4YOJxzhnvP9RPOlHacH6uwsrq2vlHctLe2d3b3SvsHTRWnkkKDxjyWbZ8o4ExAQzPNoZ1IIJHPoeUPryd+6xGkYrG416MEuhHpCxYySrSReqWy50OfiQweBJGSjM7H9u2pByL4o5iUU3GmwMvEzUkZ5aj3St9eENM0AqEpJ0p1XCfR3YxIzSiHse2lChJCh6QP2bTCGJ8YKcBhLM0TGk/VuRyJlBpFvklGRA/UojcR//M6qQ6vuhkTSapB0NmgMOVYx3hyDxwwCVTzESaUmn1Tos0edEAkodrczTbl3cWqy6RZrbhOxb2rlmsX+RmK6AgdozPkoktUQzeojhqIomf0ij7Qp/VkvVhv1vssWrDyP4doDtbXL87Wl/8=</latexit><latexit sha1_base64="VoalBHLV9Di/OKM45YbtuDaM9U8=">AAACBHicbVDLSsNAFJ3UV42vqks3g0UUFyUpgi4LbgQ3FewDmlImk5t26GQSZyZCCd0K/ovgQgTd+AH+gX/jtM3Cth4YOJxzhnvP9RPOlHacH6uwsrq2vlHctLe2d3b3SvsHTRWnkkKDxjyWbZ8o4ExAQzPNoZ1IIJHPoeUPryd+6xGkYrG416MEuhHpCxYySrSReqWy50OfiQweBJGSjM7H9u2pByL4o5iUU3GmwMvEzUkZ5aj3St9eENM0AqEpJ0p1XCfR3YxIzSiHse2lChJCh6QP2bTCGJ8YKcBhLM0TGk/VuRyJlBpFvklGRA/UojcR//M6qQ6vuhkTSapB0NmgMOVYx3hyDxwwCVTzESaUmn1Tos0edEAkodrczTbl3cWqy6RZrbhOxb2rlmsX+RmK6AgdozPkoktUQzeojhqIomf0ij7Qp/VkvVhv1vssWrDyP4doDtbXL87Wl/8=</latexit>

K
<latexit sha1_base64="JzwIoUqy0IbkU8rk55m0TYYnhqQ=">AAACA3icbVDLSsNAFJ3UV42vqEs3oUUQFyUpgi4LbgQ3FewDmlImk5t26GQSZyZCCF0K/ovgQgTd+AP+gX/jtM3Cth4YOJxzhnvP9RNGpXKcH6O0tr6xuVXeNnd29/YPrMOjtoxTQaBFYhaLro8lMMqhpahi0E0E4Mhn0PHH11O/8whC0pjfqyyBfoSHnIaUYKWlgVXxfBhSnsMDx0Lg7Hxi3nrAgz/CwKo6NWcGe5W4BamiAs2B9e0FMUkj4IowLGXPdRLVz7FQlDCYmF4qIcFkjIeQzxpM7FMtBXYYC/24smfqQg5HUmaRr5MRViO57E3F/7xeqsKrfk55kirgZD4oTJmtYnt6DjugAohimY0J0fumWOk9yAgLTJQ+m6nLu8tVV0m7XnOdmntXrzYuijOU0QmqoDPkokvUQDeoiVqIoGf0ij7Qp/FkvBhvxvs8WjKKP8doAcbXL2Yxl84=</latexit><latexit sha1_base64="JzwIoUqy0IbkU8rk55m0TYYnhqQ=">AAACA3icbVDLSsNAFJ3UV42vqEs3oUUQFyUpgi4LbgQ3FewDmlImk5t26GQSZyZCCF0K/ovgQgTd+AP+gX/jtM3Cth4YOJxzhnvP9RNGpXKcH6O0tr6xuVXeNnd29/YPrMOjtoxTQaBFYhaLro8lMMqhpahi0E0E4Mhn0PHH11O/8whC0pjfqyyBfoSHnIaUYKWlgVXxfBhSnsMDx0Lg7Hxi3nrAgz/CwKo6NWcGe5W4BamiAs2B9e0FMUkj4IowLGXPdRLVz7FQlDCYmF4qIcFkjIeQzxpM7FMtBXYYC/24smfqQg5HUmaRr5MRViO57E3F/7xeqsKrfk55kirgZD4oTJmtYnt6DjugAohimY0J0fumWOk9yAgLTJQ+m6nLu8tVV0m7XnOdmntXrzYuijOU0QmqoDPkokvUQDeoiVqIoGf0ij7Qp/FkvBhvxvs8WjKKP8doAcbXL2Yxl84=</latexit><latexit sha1_base64="JzwIoUqy0IbkU8rk55m0TYYnhqQ=">AAACA3icbVDLSsNAFJ3UV42vqEs3oUUQFyUpgi4LbgQ3FewDmlImk5t26GQSZyZCCF0K/ovgQgTd+AP+gX/jtM3Cth4YOJxzhnvP9RNGpXKcH6O0tr6xuVXeNnd29/YPrMOjtoxTQaBFYhaLro8lMMqhpahi0E0E4Mhn0PHH11O/8whC0pjfqyyBfoSHnIaUYKWlgVXxfBhSnsMDx0Lg7Hxi3nrAgz/CwKo6NWcGe5W4BamiAs2B9e0FMUkj4IowLGXPdRLVz7FQlDCYmF4qIcFkjIeQzxpM7FMtBXYYC/24smfqQg5HUmaRr5MRViO57E3F/7xeqsKrfk55kirgZD4oTJmtYnt6DjugAohimY0J0fumWOk9yAgLTJQ+m6nLu8tVV0m7XnOdmntXrzYuijOU0QmqoDPkokvUQDeoiVqIoGf0ij7Qp/FkvBhvxvs8WjKKP8doAcbXL2Yxl84=</latexit><latexit sha1_base64="JzwIoUqy0IbkU8rk55m0TYYnhqQ=">AAACA3icbVDLSsNAFJ3UV42vqEs3oUUQFyUpgi4LbgQ3FewDmlImk5t26GQSZyZCCF0K/ovgQgTd+AP+gX/jtM3Cth4YOJxzhnvP9RNGpXKcH6O0tr6xuVXeNnd29/YPrMOjtoxTQaBFYhaLro8lMMqhpahi0E0E4Mhn0PHH11O/8whC0pjfqyyBfoSHnIaUYKWlgVXxfBhSnsMDx0Lg7Hxi3nrAgz/CwKo6NWcGe5W4BamiAs2B9e0FMUkj4IowLGXPdRLVz7FQlDCYmF4qIcFkjIeQzxpM7FMtBXYYC/24smfqQg5HUmaRr5MRViO57E3F/7xeqsKrfk55kirgZD4oTJmtYnt6DjugAohimY0J0fumWOk9yAgLTJQ+m6nLu8tVV0m7XnOdmntXrzYuijOU0QmqoDPkokvUQDeoiVqIoGf0ij7Qp/FkvBhvxvs8WjKKP8doAcbXL2Yxl84=</latexit>

px
<latexit sha1_base64="V3LCGH61V9/7VitOlFuwQI13i0w=">AAACBnicbVDLSsNAFJ3UV42vqEs3g6UgLkpSBF0W3LisYB/QlDCZ3LRDJ5M4MxFD6V7wXwQXIujGtX/g35i2WdjWAwOHc85w77l+wpnStv1jlNbWNza3ytvmzu7e/oF1eNRWcSoptGjMY9n1iQLOBLQ00xy6iQQS+Rw6/uh66nceQCoWizudJdCPyECwkFGic8mzqq4PAybGcC+IlCQ7n5iJ92i6III/mmdV7Jo9A14lTkEqqEDTs77dIKZpBEJTTpTqOXai+2MiNaMcJqabKkgIHZEBjGclJriaSwEOY5k/ofFMXciRSKks8vNkRPRQLXtT8T+vl+rwqj9mIkk1CDofFKYc6xhPL4IDJoFqnmFCab5vSnS+Bx0SSajOL2fm5Z3lqqukXa85ds25rVcaF8UZyugEnaIz5KBL1EA3qIlaiKJn9Io+0KfxZLwYb8b7PFoyij/HaAHG1y+BpJjy</latexit><latexit sha1_base64="V3LCGH61V9/7VitOlFuwQI13i0w=">AAACBnicbVDLSsNAFJ3UV42vqEs3g6UgLkpSBF0W3LisYB/QlDCZ3LRDJ5M4MxFD6V7wXwQXIujGtX/g35i2WdjWAwOHc85w77l+wpnStv1jlNbWNza3ytvmzu7e/oF1eNRWcSoptGjMY9n1iQLOBLQ00xy6iQQS+Rw6/uh66nceQCoWizudJdCPyECwkFGic8mzqq4PAybGcC+IlCQ7n5iJ92i6III/mmdV7Jo9A14lTkEqqEDTs77dIKZpBEJTTpTqOXai+2MiNaMcJqabKkgIHZEBjGclJriaSwEOY5k/ofFMXciRSKks8vNkRPRQLXtT8T+vl+rwqj9mIkk1CDofFKYc6xhPL4IDJoFqnmFCab5vSnS+Bx0SSajOL2fm5Z3lqqukXa85ds25rVcaF8UZyugEnaIz5KBL1EA3qIlaiKJn9Io+0KfxZLwYb8b7PFoyij/HaAHG1y+BpJjy</latexit><latexit sha1_base64="V3LCGH61V9/7VitOlFuwQI13i0w=">AAACBnicbVDLSsNAFJ3UV42vqEs3g6UgLkpSBF0W3LisYB/QlDCZ3LRDJ5M4MxFD6V7wXwQXIujGtX/g35i2WdjWAwOHc85w77l+wpnStv1jlNbWNza3ytvmzu7e/oF1eNRWcSoptGjMY9n1iQLOBLQ00xy6iQQS+Rw6/uh66nceQCoWizudJdCPyECwkFGic8mzqq4PAybGcC+IlCQ7n5iJ92i6III/mmdV7Jo9A14lTkEqqEDTs77dIKZpBEJTTpTqOXai+2MiNaMcJqabKkgIHZEBjGclJriaSwEOY5k/ofFMXciRSKks8vNkRPRQLXtT8T+vl+rwqj9mIkk1CDofFKYc6xhPL4IDJoFqnmFCab5vSnS+Bx0SSajOL2fm5Z3lqqukXa85ds25rVcaF8UZyugEnaIz5KBL1EA3qIlaiKJn9Io+0KfxZLwYb8b7PFoyij/HaAHG1y+BpJjy</latexit><latexit sha1_base64="V3LCGH61V9/7VitOlFuwQI13i0w=">AAACBnicbVDLSsNAFJ3UV42vqEs3g6UgLkpSBF0W3LisYB/QlDCZ3LRDJ5M4MxFD6V7wXwQXIujGtX/g35i2WdjWAwOHc85w77l+wpnStv1jlNbWNza3ytvmzu7e/oF1eNRWcSoptGjMY9n1iQLOBLQ00xy6iQQS+Rw6/uh66nceQCoWizudJdCPyECwkFGic8mzqq4PAybGcC+IlCQ7n5iJ92i6III/mmdV7Jo9A14lTkEqqEDTs77dIKZpBEJTTpTqOXai+2MiNaMcJqabKkgIHZEBjGclJriaSwEOY5k/ofFMXciRSKks8vNkRPRQLXtT8T+vl+rwqj9mIkk1CDofFKYc6xhPL4IDJoFqnmFCab5vSnS+Bx0SSajOL2fm5Z3lqqukXa85ds25rVcaF8UZyugEnaIz5KBL1EA3qIlaiKJn9Io+0KfxZLwYb8b7PFoyij/HaAHG1y+BpJjy</latexit>

py
<latexit sha1_base64="3X6RUf8uY1IgDHKDSzRSGyk2fUg=">AAACBnicbVDLSsNAFJ34rPEVdelmsBTERUmKoMuCG5cV7AOaEiaTm3boZBJnJkII3Qv+i+BCBN249g/8G9M2C9t6YOBwzhnuPddPOFPatn+MtfWNza3tyo65u7d/cGgdHXdUnEoKbRrzWPZ8ooAzAW3NNIdeIoFEPoeuP76Z+t1HkIrF4l5nCQwiMhQsZJToQvKsmuvDkIkcHgSRkmQXEzPxMtMFEfzRPKtq1+0Z8CpxSlJFJVqe9e0GMU0jEJpyolTfsRM9yInUjHKYmG6qICF0TIaQz0pMcK2QAhzGsnhC45m6kCORUlnkF8mI6JFa9qbif14/1eH1IGciSTUIOh8UphzrGE8vggMmgWqeYUJpsW9KdLEHHRFJqC4uZxblneWqq6TTqDt23blrVJuX5Rkq6BSdoXPkoCvURLeohdqIomf0ij7Qp/FkvBhvxvs8umaUf07QAoyvX4MwmPM=</latexit><latexit sha1_base64="3X6RUf8uY1IgDHKDSzRSGyk2fUg=">AAACBnicbVDLSsNAFJ34rPEVdelmsBTERUmKoMuCG5cV7AOaEiaTm3boZBJnJkII3Qv+i+BCBN249g/8G9M2C9t6YOBwzhnuPddPOFPatn+MtfWNza3tyo65u7d/cGgdHXdUnEoKbRrzWPZ8ooAzAW3NNIdeIoFEPoeuP76Z+t1HkIrF4l5nCQwiMhQsZJToQvKsmuvDkIkcHgSRkmQXEzPxMtMFEfzRPKtq1+0Z8CpxSlJFJVqe9e0GMU0jEJpyolTfsRM9yInUjHKYmG6qICF0TIaQz0pMcK2QAhzGsnhC45m6kCORUlnkF8mI6JFa9qbif14/1eH1IGciSTUIOh8UphzrGE8vggMmgWqeYUJpsW9KdLEHHRFJqC4uZxblneWqq6TTqDt23blrVJuX5Rkq6BSdoXPkoCvURLeohdqIomf0ij7Qp/FkvBhvxvs8umaUf07QAoyvX4MwmPM=</latexit><latexit sha1_base64="3X6RUf8uY1IgDHKDSzRSGyk2fUg=">AAACBnicbVDLSsNAFJ34rPEVdelmsBTERUmKoMuCG5cV7AOaEiaTm3boZBJnJkII3Qv+i+BCBN249g/8G9M2C9t6YOBwzhnuPddPOFPatn+MtfWNza3tyo65u7d/cGgdHXdUnEoKbRrzWPZ8ooAzAW3NNIdeIoFEPoeuP76Z+t1HkIrF4l5nCQwiMhQsZJToQvKsmuvDkIkcHgSRkmQXEzPxMtMFEfzRPKtq1+0Z8CpxSlJFJVqe9e0GMU0jEJpyolTfsRM9yInUjHKYmG6qICF0TIaQz0pMcK2QAhzGsnhC45m6kCORUlnkF8mI6JFa9qbif14/1eH1IGciSTUIOh8UphzrGE8vggMmgWqeYUJpsW9KdLEHHRFJqC4uZxblneWqq6TTqDt23blrVJuX5Rkq6BSdoXPkoCvURLeohdqIomf0ij7Qp/FkvBhvxvs8umaUf07QAoyvX4MwmPM=</latexit><latexit sha1_base64="3X6RUf8uY1IgDHKDSzRSGyk2fUg=">AAACBnicbVDLSsNAFJ34rPEVdelmsBTERUmKoMuCG5cV7AOaEiaTm3boZBJnJkII3Qv+i+BCBN249g/8G9M2C9t6YOBwzhnuPddPOFPatn+MtfWNza3tyo65u7d/cGgdHXdUnEoKbRrzWPZ8ooAzAW3NNIdeIoFEPoeuP76Z+t1HkIrF4l5nCQwiMhQsZJToQvKsmuvDkIkcHgSRkmQXEzPxMtMFEfzRPKtq1+0Z8CpxSlJFJVqe9e0GMU0jEJpyolTfsRM9yInUjHKYmG6qICF0TIaQz0pMcK2QAhzGsnhC45m6kCORUlnkF8mI6JFa9qbif14/1eH1IGciSTUIOh8UphzrGE8vggMmgWqeYUJpsW9KdLEHHRFJqC4uZxblneWqq6TTqDt23blrVJuX5Rkq6BSdoXPkoCvURLeohdqIomf0ij7Qp/FkvBhvxvs8umaUf07QAoyvX4MwmPM=</latexit>

E
<latexit sha1_base64="S5Yr/0KVjxK9bbXkhNokzfq3TxU=">AAACA3icbVDLSsNAFJ3UV42vqEs3oUUQFyUpgi4LIrisYB/QlDKZ3LRDJ5M4MxFC6FLwXwQXIujGH/AP/BunbRa29cDA4Zwz3HuunzAqleP8GKW19Y3NrfK2ubO7t39gHR61ZZwKAi0Ss1h0fSyBUQ4tRRWDbiIARz6Djj++nvqdRxCSxvxeZQn0IzzkNKQEKy0NrIrnw5DyHB44FgJn5xPzxgMe/BEGVtWpOTPYq8QtSBUVaA6sby+ISRoBV4RhKXuuk6h+joWihMHE9FIJCSZjPIR81mBin2opsMNY6MeVPVMXcjiSMot8nYywGsllbyr+5/VSFV71c8qTVAEn80FhymwV29Nz2AEVQBTLbEyI3jfFSu9BRlhgovTZTF3eXa66Str1muvU3Lt6tXFRnKGMTlAFnSEXXaIGukVN1EIEPaNX9IE+jSfjxXgz3ufRklH8OUYLML5+AVzvl8g=</latexit><latexit sha1_base64="S5Yr/0KVjxK9bbXkhNokzfq3TxU=">AAACA3icbVDLSsNAFJ3UV42vqEs3oUUQFyUpgi4LIrisYB/QlDKZ3LRDJ5M4MxFC6FLwXwQXIujGH/AP/BunbRa29cDA4Zwz3HuunzAqleP8GKW19Y3NrfK2ubO7t39gHR61ZZwKAi0Ss1h0fSyBUQ4tRRWDbiIARz6Djj++nvqdRxCSxvxeZQn0IzzkNKQEKy0NrIrnw5DyHB44FgJn5xPzxgMe/BEGVtWpOTPYq8QtSBUVaA6sby+ISRoBV4RhKXuuk6h+joWihMHE9FIJCSZjPIR81mBin2opsMNY6MeVPVMXcjiSMot8nYywGsllbyr+5/VSFV71c8qTVAEn80FhymwV29Nz2AEVQBTLbEyI3jfFSu9BRlhgovTZTF3eXa66Str1muvU3Lt6tXFRnKGMTlAFnSEXXaIGukVN1EIEPaNX9IE+jSfjxXgz3ufRklH8OUYLML5+AVzvl8g=</latexit><latexit sha1_base64="S5Yr/0KVjxK9bbXkhNokzfq3TxU=">AAACA3icbVDLSsNAFJ3UV42vqEs3oUUQFyUpgi4LIrisYB/QlDKZ3LRDJ5M4MxFC6FLwXwQXIujGH/AP/BunbRa29cDA4Zwz3HuunzAqleP8GKW19Y3NrfK2ubO7t39gHR61ZZwKAi0Ss1h0fSyBUQ4tRRWDbiIARz6Djj++nvqdRxCSxvxeZQn0IzzkNKQEKy0NrIrnw5DyHB44FgJn5xPzxgMe/BEGVtWpOTPYq8QtSBUVaA6sby+ISRoBV4RhKXuuk6h+joWihMHE9FIJCSZjPIR81mBin2opsMNY6MeVPVMXcjiSMot8nYywGsllbyr+5/VSFV71c8qTVAEn80FhymwV29Nz2AEVQBTLbEyI3jfFSu9BRlhgovTZTF3eXa66Str1muvU3Lt6tXFRnKGMTlAFnSEXXaIGukVN1EIEPaNX9IE+jSfjxXgz3ufRklH8OUYLML5+AVzvl8g=</latexit><latexit sha1_base64="S5Yr/0KVjxK9bbXkhNokzfq3TxU=">AAACA3icbVDLSsNAFJ3UV42vqEs3oUUQFyUpgi4LIrisYB/QlDKZ3LRDJ5M4MxFC6FLwXwQXIujGH/AP/BunbRa29cDA4Zwz3HuunzAqleP8GKW19Y3NrfK2ubO7t39gHR61ZZwKAi0Ss1h0fSyBUQ4tRRWDbiIARz6Djj++nvqdRxCSxvxeZQn0IzzkNKQEKy0NrIrnw5DyHB44FgJn5xPzxgMe/BEGVtWpOTPYq8QtSBUVaA6sby+ISRoBV4RhKXuuk6h+joWihMHE9FIJCSZjPIR81mBin2opsMNY6MeVPVMXcjiSMot8nYywGsllbyr+5/VSFV71c8qTVAEn80FhymwV29Nz2AEVQBTLbEyI3jfFSu9BRlhgovTZTF3eXa66Str1muvU3Lt6tXFRnKGMTlAFnSEXXaIGukVN1EIEPaNX9IE+jSfjxXgz3ufRklH8OUYLML5+AVzvl8g=</latexit>

b)
<latexit sha1_base64="txoLWzBtBMCkSPOhnys4Eo2QDwU=">AAAB4nicbVDLSgMxFL1TX3V8VV26CRZBN2Wmm3ZZcOOyon1AW0omk2lDM5khuSOU0h8QXIigG7/IP/BvTNvZtPVA4HDOCfeeG6RSGPS8X6ews7u3f1A8dI+OT07PSucXbZNkmvEWS2SiuwE1XArFWyhQ8m6qOY0DyTvB5H7hd164NiJRzzhN+SCmIyUiwSha6ckN7oalslfxliDbxM9JGXI0h6WffpiwLOYKmaTG9HwvxcGMahRM8rnbzwxPKZvQEZ8tF5yTGyuFJEq0fQrJUl3L0diYaRzYZExxbDa9hfif18swqg9mQqUZcsVWg6JMEkzIoi0JheYM5ZRQxuy+GUW7BxtTTRnaq7i2vL9ZdZu0qxXfq/iP1XKjnp+hCFdwDbfgQw0a8ABNaAGDEbzBJ3w5ofPqvDsfq2jByf9cwhqc7z+r64mt</latexit><latexit sha1_base64="txoLWzBtBMCkSPOhnys4Eo2QDwU=">AAAB4nicbVDLSgMxFL1TX3V8VV26CRZBN2Wmm3ZZcOOyon1AW0omk2lDM5khuSOU0h8QXIigG7/IP/BvTNvZtPVA4HDOCfeeG6RSGPS8X6ews7u3f1A8dI+OT07PSucXbZNkmvEWS2SiuwE1XArFWyhQ8m6qOY0DyTvB5H7hd164NiJRzzhN+SCmIyUiwSha6ckN7oalslfxliDbxM9JGXI0h6WffpiwLOYKmaTG9HwvxcGMahRM8rnbzwxPKZvQEZ8tF5yTGyuFJEq0fQrJUl3L0diYaRzYZExxbDa9hfif18swqg9mQqUZcsVWg6JMEkzIoi0JheYM5ZRQxuy+GUW7BxtTTRnaq7i2vL9ZdZu0qxXfq/iP1XKjnp+hCFdwDbfgQw0a8ABNaAGDEbzBJ3w5ofPqvDsfq2jByf9cwhqc7z+r64mt</latexit><latexit sha1_base64="txoLWzBtBMCkSPOhnys4Eo2QDwU=">AAAB4nicbVDLSgMxFL1TX3V8VV26CRZBN2Wmm3ZZcOOyon1AW0omk2lDM5khuSOU0h8QXIigG7/IP/BvTNvZtPVA4HDOCfeeG6RSGPS8X6ews7u3f1A8dI+OT07PSucXbZNkmvEWS2SiuwE1XArFWyhQ8m6qOY0DyTvB5H7hd164NiJRzzhN+SCmIyUiwSha6ckN7oalslfxliDbxM9JGXI0h6WffpiwLOYKmaTG9HwvxcGMahRM8rnbzwxPKZvQEZ8tF5yTGyuFJEq0fQrJUl3L0diYaRzYZExxbDa9hfif18swqg9mQqUZcsVWg6JMEkzIoi0JheYM5ZRQxuy+GUW7BxtTTRnaq7i2vL9ZdZu0qxXfq/iP1XKjnp+hCFdwDbfgQw0a8ABNaAGDEbzBJ3w5ofPqvDsfq2jByf9cwhqc7z+r64mt</latexit><latexit sha1_base64="txoLWzBtBMCkSPOhnys4Eo2QDwU=">AAAB4nicbVDLSgMxFL1TX3V8VV26CRZBN2Wmm3ZZcOOyon1AW0omk2lDM5khuSOU0h8QXIigG7/IP/BvTNvZtPVA4HDOCfeeG6RSGPS8X6ews7u3f1A8dI+OT07PSucXbZNkmvEWS2SiuwE1XArFWyhQ8m6qOY0DyTvB5H7hd164NiJRzzhN+SCmIyUiwSha6ckN7oalslfxliDbxM9JGXI0h6WffpiwLOYKmaTG9HwvxcGMahRM8rnbzwxPKZvQEZ8tF5yTGyuFJEq0fQrJUl3L0diYaRzYZExxbDa9hfif18swqg9mQqUZcsVWg6JMEkzIoi0JheYM5ZRQxuy+GUW7BxtTTRnaq7i2vL9ZdZu0qxXfq/iP1XKjnp+hCFdwDbfgQw0a8ABNaAGDEbzBJ3w5ofPqvDsfq2jByf9cwhqc7z+r64mt</latexit>

a)
<latexit sha1_base64="wdaDCkB1nB2BvRoCnglwvVONV7I=">AAAB4nicbVDLSgNBEOz1GddX1KOXwSDoJezmYo4BLx4jmgckIfTOTpIhsw9meoUQ8gOCBxH04hf5B/6Nk2QvSSwYKKpq6K4OUiUNed6vs7W9s7u3XzhwD4+OT06LZ+dNk2SaiwZPVKLbARqhZCwaJEmJdqoFRoESrWB8P/dbL0IbmcTPNElFL8JhLAeSI1npycXbfrHklb0F2Cbxc1KCHPV+8acbJjyLRExcoTEd30upN0VNkisxc7uZESnyMQ7FdLHgjF1bKWSDRNsXE1uoKzmMjJlEgU1GSCOz7s3F/7xORoNqbyrjNCMR8+WgQaYYJWzeloVSC05qwpBzu2+GZPfgI9TIyV7FteX99aqbpFkp+17Zf6yUatX8DAW4hCu4AR/uoAYPUIcGcBjCG3zClxM6r86787GMbjn5nwtYgfP9B6puiaw=</latexit><latexit sha1_base64="wdaDCkB1nB2BvRoCnglwvVONV7I=">AAAB4nicbVDLSgNBEOz1GddX1KOXwSDoJezmYo4BLx4jmgckIfTOTpIhsw9meoUQ8gOCBxH04hf5B/6Nk2QvSSwYKKpq6K4OUiUNed6vs7W9s7u3XzhwD4+OT06LZ+dNk2SaiwZPVKLbARqhZCwaJEmJdqoFRoESrWB8P/dbL0IbmcTPNElFL8JhLAeSI1npycXbfrHklb0F2Cbxc1KCHPV+8acbJjyLRExcoTEd30upN0VNkisxc7uZESnyMQ7FdLHgjF1bKWSDRNsXE1uoKzmMjJlEgU1GSCOz7s3F/7xORoNqbyrjNCMR8+WgQaYYJWzeloVSC05qwpBzu2+GZPfgI9TIyV7FteX99aqbpFkp+17Zf6yUatX8DAW4hCu4AR/uoAYPUIcGcBjCG3zClxM6r86787GMbjn5nwtYgfP9B6puiaw=</latexit><latexit sha1_base64="wdaDCkB1nB2BvRoCnglwvVONV7I=">AAAB4nicbVDLSgNBEOz1GddX1KOXwSDoJezmYo4BLx4jmgckIfTOTpIhsw9meoUQ8gOCBxH04hf5B/6Nk2QvSSwYKKpq6K4OUiUNed6vs7W9s7u3XzhwD4+OT06LZ+dNk2SaiwZPVKLbARqhZCwaJEmJdqoFRoESrWB8P/dbL0IbmcTPNElFL8JhLAeSI1npycXbfrHklb0F2Cbxc1KCHPV+8acbJjyLRExcoTEd30upN0VNkisxc7uZESnyMQ7FdLHgjF1bKWSDRNsXE1uoKzmMjJlEgU1GSCOz7s3F/7xORoNqbyrjNCMR8+WgQaYYJWzeloVSC05qwpBzu2+GZPfgI9TIyV7FteX99aqbpFkp+17Zf6yUatX8DAW4hCu4AR/uoAYPUIcGcBjCG3zClxM6r86787GMbjn5nwtYgfP9B6puiaw=</latexit><latexit sha1_base64="wdaDCkB1nB2BvRoCnglwvVONV7I=">AAAB4nicbVDLSgNBEOz1GddX1KOXwSDoJezmYo4BLx4jmgckIfTOTpIhsw9meoUQ8gOCBxH04hf5B/6Nk2QvSSwYKKpq6K4OUiUNed6vs7W9s7u3XzhwD4+OT06LZ+dNk2SaiwZPVKLbARqhZCwaJEmJdqoFRoESrWB8P/dbL0IbmcTPNElFL8JhLAeSI1npycXbfrHklb0F2Cbxc1KCHPV+8acbJjyLRExcoTEd30upN0VNkisxc7uZESnyMQ7FdLHgjF1bKWSDRNsXE1uoKzmMjJlEgU1GSCOz7s3F/7xORoNqbyrjNCMR8+WgQaYYJWzeloVSC05qwpBzu2+GZPfgI9TIyV7FteX99aqbpFkp+17Zf6yUatX8DAW4hCu4AR/uoAYPUIcGcBjCG3zClxM6r86787GMbjn5nwtYgfP9B6puiaw=</latexit>

c)
<latexit sha1_base64="1e78B2yVOMQawGW9bqZGELvf6kI=">AAAB4nicbVDLSgNBEOz1GddX1KOXwSDoJezmYo4BLx4jmgckIcz2TpIhsw9meoUQ8gOCBxH04hf5B/6Nk2QvSSwYKKpq6K4OUiUNed6vs7W9s7u3XzhwD4+OT06LZ+dNk2QaRQMTleh2wI1QMhYNkqREO9WCR4ESrWB8P/dbL0IbmcTPNElFL+LDWA4kcrLSk4u3/WLJK3sLsE3i56QEOer94k83TDCLREyouDEd30upN+WaJCoxc7uZESnHMR+K6WLBGbu2UsgGibYvJrZQV3I8MmYSBTYZcRqZdW8u/ud1MhpUe1MZpxmJGJeDBplilLB5WxZKLZDUhHFEu2/Gye6BI645kr2Ka8v761U3SbNS9r2y/1gp1ar5GQpwCVdwAz7cQQ0eoA4NQBjCG3zClxM6r86787GMbjn5nwtYgfP9B61oia4=</latexit><latexit sha1_base64="1e78B2yVOMQawGW9bqZGELvf6kI=">AAAB4nicbVDLSgNBEOz1GddX1KOXwSDoJezmYo4BLx4jmgckIcz2TpIhsw9meoUQ8gOCBxH04hf5B/6Nk2QvSSwYKKpq6K4OUiUNed6vs7W9s7u3XzhwD4+OT06LZ+dNk2QaRQMTleh2wI1QMhYNkqREO9WCR4ESrWB8P/dbL0IbmcTPNElFL+LDWA4kcrLSk4u3/WLJK3sLsE3i56QEOer94k83TDCLREyouDEd30upN+WaJCoxc7uZESnHMR+K6WLBGbu2UsgGibYvJrZQV3I8MmYSBTYZcRqZdW8u/ud1MhpUe1MZpxmJGJeDBplilLB5WxZKLZDUhHFEu2/Gye6BI645kr2Ka8v761U3SbNS9r2y/1gp1ar5GQpwCVdwAz7cQQ0eoA4NQBjCG3zClxM6r86787GMbjn5nwtYgfP9B61oia4=</latexit><latexit sha1_base64="1e78B2yVOMQawGW9bqZGELvf6kI=">AAAB4nicbVDLSgNBEOz1GddX1KOXwSDoJezmYo4BLx4jmgckIcz2TpIhsw9meoUQ8gOCBxH04hf5B/6Nk2QvSSwYKKpq6K4OUiUNed6vs7W9s7u3XzhwD4+OT06LZ+dNk2QaRQMTleh2wI1QMhYNkqREO9WCR4ESrWB8P/dbL0IbmcTPNElFL+LDWA4kcrLSk4u3/WLJK3sLsE3i56QEOer94k83TDCLREyouDEd30upN+WaJCoxc7uZESnHMR+K6WLBGbu2UsgGibYvJrZQV3I8MmYSBTYZcRqZdW8u/ud1MhpUe1MZpxmJGJeDBplilLB5WxZKLZDUhHFEu2/Gye6BI645kr2Ka8v761U3SbNS9r2y/1gp1ar5GQpwCVdwAz7cQQ0eoA4NQBjCG3zClxM6r86787GMbjn5nwtYgfP9B61oia4=</latexit><latexit sha1_base64="1e78B2yVOMQawGW9bqZGELvf6kI=">AAAB4nicbVDLSgNBEOz1GddX1KOXwSDoJezmYo4BLx4jmgckIcz2TpIhsw9meoUQ8gOCBxH04hf5B/6Nk2QvSSwYKKpq6K4OUiUNed6vs7W9s7u3XzhwD4+OT06LZ+dNk2QaRQMTleh2wI1QMhYNkqREO9WCR4ESrWB8P/dbL0IbmcTPNElFL+LDWA4kcrLSk4u3/WLJK3sLsE3i56QEOer94k83TDCLREyouDEd30upN+WaJCoxc7uZESnHMR+K6WLBGbu2UsgGibYvJrZQV3I8MmYSBTYZcRqZdW8u/ud1MhpUe1MZpxmJGJeDBplilLB5WxZKLZDUhHFEu2/Gye6BI645kr2Ka8v761U3SbNS9r2y/1gp1ar5GQpwCVdwAz7cQQ0eoA4NQBjCG3zClxM6r86787GMbjn5nwtYgfP9B61oia4=</latexit>Z+

<latexit sha1_base64="CeUqsx9VxfDW0W6aMWvAX+w7LoM=">AAAB9HicdVDLSgMxFL3js9ZXq0s3wSIUhGGmlU67K7hxWcE+sB1KJk3b0MzDJFMoQ7/DjQtF3PoNfoM7P8S9mVZBRQ8EDufcyz05XsSZVJb1Zqysrq1vbGa2sts7u3v7ufxBS4axILRJQh6Kjocl5SygTcUUp51IUOx7nLa9yXnqt6dUSBYGV2oWUdfHo4ANGcFKS27Px2pMME+u5/3Tfq5gmZWqUy5VkWVaZbtWq6XkrFRxHGSb1gKFer74/gIAjX7utTcISezTQBGOpezaVqTcBAvFCKfzbC+WNMJkgke0q2mAfSrdZBF6jk60MkDDUOgXKLRQv28k2Jdy5nt6Mg0pf3up+JfXjdWw6iYsiGJFA7I8NIw5UiFKG0ADJihRfKYJJoLprIiMscBE6Z6yuoSvn6L/Satk2pZpX+o2SrBEBo7gGIpggwN1uIAGNIHADdzCPTwYU+POeDSelqMrxufOIfyA8fwBKR2Ugw==</latexit><latexit sha1_base64="Xu2XwErMlDztDyLBtDKbYFH5OKw=">AAAB9HicdVDLSsNAFJ34rPXV6tLNYBEqQkhSadpdwY3LCvaBTSiT6aQdOnk4MymU0G9w6caFIm79CD/BnR/i3kmroKIHBg7n3Ms9c7yYUSEN401bWl5ZXVvPbeQ3t7Z3dgvFvbaIEo5JC0cs4l0PCcJoSFqSSka6MSco8BjpeOOzzO9MCBc0Ci/lNCZugIYh9SlGUkmuEyA5woilV7P+Sb9QMvRqza5YNWjoRsWs1+sZObWqtg1N3Zij1CiW319unONmv/DqDCKcBCSUmCEheqYRSzdFXFLMyCzvJILECI/RkPQUDVFAhJvOQ8/gkVIG0I+4eqGEc/X7RooCIaaBpyazkOK3l4l/eb1E+jU3pWGcSBLixSE/YVBGMGsADignWLKpIghzqrJCPEIcYal6yqsSvn4K/ydtSzcN3bxQbVhggRw4AIegDExggwY4B03QAhhcg1twDx60iXanPWpPi9El7XNnH/yA9vwBnPqVmQ==</latexit><latexit sha1_base64="Xu2XwErMlDztDyLBtDKbYFH5OKw=">AAAB9HicdVDLSsNAFJ34rPXV6tLNYBEqQkhSadpdwY3LCvaBTSiT6aQdOnk4MymU0G9w6caFIm79CD/BnR/i3kmroKIHBg7n3Ms9c7yYUSEN401bWl5ZXVvPbeQ3t7Z3dgvFvbaIEo5JC0cs4l0PCcJoSFqSSka6MSco8BjpeOOzzO9MCBc0Ci/lNCZugIYh9SlGUkmuEyA5woilV7P+Sb9QMvRqza5YNWjoRsWs1+sZObWqtg1N3Zij1CiW319unONmv/DqDCKcBCSUmCEheqYRSzdFXFLMyCzvJILECI/RkPQUDVFAhJvOQ8/gkVIG0I+4eqGEc/X7RooCIaaBpyazkOK3l4l/eb1E+jU3pWGcSBLixSE/YVBGMGsADignWLKpIghzqrJCPEIcYal6yqsSvn4K/ydtSzcN3bxQbVhggRw4AIegDExggwY4B03QAhhcg1twDx60iXanPWpPi9El7XNnH/yA9vwBnPqVmQ==</latexit><latexit sha1_base64="cC45exLFo6RBG/Xc5TpqTCSSFF0=">AAAB9HicdVDLSgMxFM3UV62vqks3wSIIwpBppdPuCm5cVrAPbIeSSTNtaCYzJplCGfodblwo4taPceffmGkrqOiBwOGce7knx485UxqhDyu3tr6xuZXfLuzs7u0fFA+P2ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ1eZ35lSqVgkbvUspl6IR4IFjGBtJK8fYj0mmKd388HFoFhCdrXmVso1iGxUcer1ekYuy1XXhY6NFiiBFZqD4nt/GJEkpEITjpXqOSjWXoqlZoTTeaGfKBpjMsEj2jNU4JAqL12EnsMzowxhEEnzhIYL9ftGikOlZqFvJrOQ6reXiX95vUQHNS9lIk40FWR5KEg41BHMGoBDJinRfGYIJpKZrJCMscREm54KpoSvn8L/SbtsO8h2blCpUV7VkQcn4BScAwe4oAGuQRO0AAH34AE8gWdraj1aL9brcjRnrXaOwQ9Yb584qJJV</latexit>

Z�<latexit sha1_base64="TO1rKs8Ai86qhZPhfBJy5lrgd4I=">AAAB9HicdVDLSgMxFL3js9ZXq0s3wSJ04zDTSqfdFdy4rGAf2A4lk6ZtaOZhkimUod/hxoUibv0Gv8GdH+LeTKugogcCh3Pu5Z4cL+JMKst6M1ZW19Y3NjNb2e2d3b39XP6gJcNYENokIQ9Fx8OSchbQpmKK004kKPY9Ttve5Dz121MqJAuDKzWLqOvjUcCGjGClJbfnYzUmmCfX8/5pP1ewzErVKZeqyDKtsl2r1VJyVqo4DrJNa4FCPV98fwGARj/32huEJPZpoAjHUnZtK1JugoVihNN5thdLGmEywSPa1TTAPpVusgg9RydaGaBhKPQLFFqo3zcS7Es58z09mYaUv71U/MvrxmpYdRMWRLGiAVkeGsYcqRClDaABE5QoPtMEE8F0VkTGWGCidE9ZXcLXT9H/pFUybcu0L3UbJVgiA0dwDEWwwYE6XEADmkDgBm7hHh6MqXFnPBpPy9EV43PnEH7AeP4ALCWUhQ==</latexit><latexit sha1_base64="Or1TApkIhYh2ZiXggWAC3Ap5XAk=">AAAB9HicdVDLSsNAFJ34rPXV6tLNYBHqwpCk0rS7ghuXFewDm1Am00k7dPJwZlIood/g0o0LRdz6EX6COz/EvZNWQUUPDBzOuZd75ngxo0Iaxpu2tLyyurae28hvbm3v7BaKe20RJRyTFo5YxLseEoTRkLQklYx0Y05Q4DHS8cZnmd+ZEC5oFF7KaUzcAA1D6lOMpJJcJ0ByhBFLr2b9k36hZOjVml2xatDQjYpZr9czcmpVbRuaujFHqVEsv7/cOMfNfuHVGUQ4CUgoMUNC9Ewjlm6KuKSYkVneSQSJER6jIekpGqKACDedh57BI6UMoB9x9UIJ5+r3jRQFQkwDT01mIcVvLxP/8nqJ9GtuSsM4kSTEi0N+wqCMYNYAHFBOsGRTRRDmVGWFeIQ4wlL1lFclfP0U/k/alm4aunmh2rDAAjlwAA5BGZjABg1wDpqgBTC4BrfgHjxoE+1Oe9SeFqNL2ufOPvgB7fkDoAKVmw==</latexit><latexit sha1_base64="Or1TApkIhYh2ZiXggWAC3Ap5XAk=">AAAB9HicdVDLSsNAFJ34rPXV6tLNYBHqwpCk0rS7ghuXFewDm1Am00k7dPJwZlIood/g0o0LRdz6EX6COz/EvZNWQUUPDBzOuZd75ngxo0Iaxpu2tLyyurae28hvbm3v7BaKe20RJRyTFo5YxLseEoTRkLQklYx0Y05Q4DHS8cZnmd+ZEC5oFF7KaUzcAA1D6lOMpJJcJ0ByhBFLr2b9k36hZOjVml2xatDQjYpZr9czcmpVbRuaujFHqVEsv7/cOMfNfuHVGUQ4CUgoMUNC9Ewjlm6KuKSYkVneSQSJER6jIekpGqKACDedh57BI6UMoB9x9UIJ5+r3jRQFQkwDT01mIcVvLxP/8nqJ9GtuSsM4kSTEi0N+wqCMYNYAHFBOsGRTRRDmVGWFeIQ4wlL1lFclfP0U/k/alm4aunmh2rDAAjlwAA5BGZjABg1wDpqgBTC4BrfgHjxoE+1Oe9SeFqNL2ufOPvgB7fkDoAKVmw==</latexit><latexit sha1_base64="uq/odGvHsNGjtO61GJVbDJhvrAc=">AAAB9HicdVDLSgMxFM3UV62vqks3wSK4cci00ml3BTcuK9gHtkPJpJk2NJMZk0yhDP0ONy4UcevHuPNvzLQVVPRA4HDOvdyT48ecKY3Qh5VbW9/Y3MpvF3Z29/YPiodHbRUlktAWiXgkuz5WlDNBW5ppTruxpDj0Oe34k6vM70ypVCwSt3oWUy/EI8ECRrA2ktcPsR4TzNO7+eBiUCwhu1pzK+UaRDaqOPV6PSOX5arrQsdGC5TACs1B8b0/jEgSUqEJx0r1HBRrL8VSM8LpvNBPFI0xmeAR7RkqcEiVly5Cz+GZUYYwiKR5QsOF+n0jxaFSs9A3k1lI9dvLxL+8XqKDmpcyESeaCrI8FCQc6ghmDcAhk5RoPjMEE8lMVkjGWGKiTU8FU8LXT+H/pF22HWQ7N6jUKK/qyIMTcArOgQNc0ADXoAlagIB78ACewLM1tR6tF+t1OZqzVjvH4Aest087sJJX</latexit>

Z�<latexit sha1_base64="ZpGbW41BIBljsVsI6zG1lOxNRzM=">AAAB9HicbVDLTgIxFL2DL8QX6NJNIzFhI5lho0sSNy4xkUeECemUDjS0nbHtkJAJ3+HGhca49Rv8Bnd+iHs7wELBkzQ5Oefe3NMTxJxp47pfTm5jc2t7J79b2Ns/ODwqlo5bOkoUoU0S8Uh1AqwpZ5I2DTOcdmJFsQg4bQfj68xvT6jSLJJ3ZhpTX+ChZCEj2FjJ7wlsRgTz9H7Wv+gXy27VnQOtE29JyvVS5fsDABr94mdvEJFEUGkIx1p3PTc2foqVYYTTWaGXaBpjMsZD2rVUYkG1n85Dz9C5VQYojJR90qC5+nsjxULrqQjsZBZSr3qZ+J/XTUx45adMxomhkiwOhQlHJkJZA2jAFCWGTy3BRDGbFZERVpgY21PBluCtfnmdtGpVz616t7aNGiyQh1M4gwp4cAl1uIEGNIHAAzzCM7w4E+fJeXXeFqM5Z7lzAn/gvP8AqFCUKg==</latexit><latexit sha1_base64="nq3xg6wFbDm+cSTQN3KSm6LtPig=">AAAB9HicbVC7TsMwFL0pr1JeLYwsFhVSGaiSLjBWYmEsEn2IJqoc12mtOk6wnUpV1G9gZGEAIVY+gk9g40PYcdoO0HIkS0fn3Kt7fPyYM6Vt+8vKra1vbG7ltws7u3v7B8XSYUtFiSS0SSIeyY6PFeVM0KZmmtNOLCkOfU7b/ugq89tjKhWLxK2exNQL8UCwgBGsjeS5IdZDgnl6N+2d94plu2rPgFaJsyDleqny/fHgnjV6xU+3H5EkpEITjpXqOnasvRRLzQin04KbKBpjMsID2jVU4JAqL52FnqJTo/RREEnzhEYz9fdGikOlJqFvJrOQatnLxP+8bqKDSy9lIk40FWR+KEg40hHKGkB9JinRfGIIJpKZrIgMscREm54KpgRn+curpFWrOnbVuTFt1GCOPBzDCVTAgQuowzU0oAkE7uERnuHFGltP1qv1Nh/NWYudI/gD6/0HHDyVQA==</latexit><latexit sha1_base64="nq3xg6wFbDm+cSTQN3KSm6LtPig=">AAAB9HicbVC7TsMwFL0pr1JeLYwsFhVSGaiSLjBWYmEsEn2IJqoc12mtOk6wnUpV1G9gZGEAIVY+gk9g40PYcdoO0HIkS0fn3Kt7fPyYM6Vt+8vKra1vbG7ltws7u3v7B8XSYUtFiSS0SSIeyY6PFeVM0KZmmtNOLCkOfU7b/ugq89tjKhWLxK2exNQL8UCwgBGsjeS5IdZDgnl6N+2d94plu2rPgFaJsyDleqny/fHgnjV6xU+3H5EkpEITjpXqOnasvRRLzQin04KbKBpjMsID2jVU4JAqL52FnqJTo/RREEnzhEYz9fdGikOlJqFvJrOQatnLxP+8bqKDSy9lIk40FWR+KEg40hHKGkB9JinRfGIIJpKZrIgMscREm54KpgRn+curpFWrOnbVuTFt1GCOPBzDCVTAgQuowzU0oAkE7uERnuHFGltP1qv1Nh/NWYudI/gD6/0HHDyVQA==</latexit><latexit sha1_base64="ibafuBEKiD1TjbBuEoMpysZ8pCo=">AAAB9HicbVC7SgNBFL0bXzG+opY2g0GwMeym0TJgYxnBPDBZwt3JJBkyO7vOzAbCku+wsVDE1o+x82+cTbbQxAMDh3Pu5Z45QSy4Nq777RQ2Nre2d4q7pb39g8Oj8vFJS0eJoqxJIxGpToCaCS5Z03AjWCdWDMNAsHYwuc389pQpzSP5YGYx80McST7kFI2V/F6IZkxRpI/z/lW/XHGr7gJknXg5qUCORr/81RtENAmZNFSg1l3PjY2fojKcCjYv9RLNYqQTHLGupRJDpv10EXpOLqwyIMNI2ScNWai/N1IMtZ6FgZ3MQupVLxP/87qJGd74KZdxYpiky0PDRBATkawBMuCKUSNmliBV3GYldIwKqbE9lWwJ3uqX10mrVvXcqnfvVuq1vI4inME5XIIH11CHO2hAEyg8wTO8wpszdV6cd+djOVpw8p1T+APn8we325H8</latexit>

Z�<latexit sha1_base64="ZpGbW41BIBljsVsI6zG1lOxNRzM=">AAAB9HicbVDLTgIxFL2DL8QX6NJNIzFhI5lho0sSNy4xkUeECemUDjS0nbHtkJAJ3+HGhca49Rv8Bnd+iHs7wELBkzQ5Oefe3NMTxJxp47pfTm5jc2t7J79b2Ns/ODwqlo5bOkoUoU0S8Uh1AqwpZ5I2DTOcdmJFsQg4bQfj68xvT6jSLJJ3ZhpTX+ChZCEj2FjJ7wlsRgTz9H7Wv+gXy27VnQOtE29JyvVS5fsDABr94mdvEJFEUGkIx1p3PTc2foqVYYTTWaGXaBpjMsZD2rVUYkG1n85Dz9C5VQYojJR90qC5+nsjxULrqQjsZBZSr3qZ+J/XTUx45adMxomhkiwOhQlHJkJZA2jAFCWGTy3BRDGbFZERVpgY21PBluCtfnmdtGpVz616t7aNGiyQh1M4gwp4cAl1uIEGNIHAAzzCM7w4E+fJeXXeFqM5Z7lzAn/gvP8AqFCUKg==</latexit><latexit sha1_base64="nq3xg6wFbDm+cSTQN3KSm6LtPig=">AAAB9HicbVC7TsMwFL0pr1JeLYwsFhVSGaiSLjBWYmEsEn2IJqoc12mtOk6wnUpV1G9gZGEAIVY+gk9g40PYcdoO0HIkS0fn3Kt7fPyYM6Vt+8vKra1vbG7ltws7u3v7B8XSYUtFiSS0SSIeyY6PFeVM0KZmmtNOLCkOfU7b/ugq89tjKhWLxK2exNQL8UCwgBGsjeS5IdZDgnl6N+2d94plu2rPgFaJsyDleqny/fHgnjV6xU+3H5EkpEITjpXqOnasvRRLzQin04KbKBpjMsID2jVU4JAqL52FnqJTo/RREEnzhEYz9fdGikOlJqFvJrOQatnLxP+8bqKDSy9lIk40FWR+KEg40hHKGkB9JinRfGIIJpKZrIgMscREm54KpgRn+curpFWrOnbVuTFt1GCOPBzDCVTAgQuowzU0oAkE7uERnuHFGltP1qv1Nh/NWYudI/gD6/0HHDyVQA==</latexit><latexit sha1_base64="nq3xg6wFbDm+cSTQN3KSm6LtPig=">AAAB9HicbVC7TsMwFL0pr1JeLYwsFhVSGaiSLjBWYmEsEn2IJqoc12mtOk6wnUpV1G9gZGEAIVY+gk9g40PYcdoO0HIkS0fn3Kt7fPyYM6Vt+8vKra1vbG7ltws7u3v7B8XSYUtFiSS0SSIeyY6PFeVM0KZmmtNOLCkOfU7b/ugq89tjKhWLxK2exNQL8UCwgBGsjeS5IdZDgnl6N+2d94plu2rPgFaJsyDleqny/fHgnjV6xU+3H5EkpEITjpXqOnasvRRLzQin04KbKBpjMsID2jVU4JAqL52FnqJTo/RREEnzhEYz9fdGikOlJqFvJrOQatnLxP+8bqKDSy9lIk40FWR+KEg40hHKGkB9JinRfGIIJpKZrIgMscREm54KpgRn+curpFWrOnbVuTFt1GCOPBzDCVTAgQuowzU0oAkE7uERnuHFGltP1qv1Nh/NWYudI/gD6/0HHDyVQA==</latexit><latexit sha1_base64="ibafuBEKiD1TjbBuEoMpysZ8pCo=">AAAB9HicbVC7SgNBFL0bXzG+opY2g0GwMeym0TJgYxnBPDBZwt3JJBkyO7vOzAbCku+wsVDE1o+x82+cTbbQxAMDh3Pu5Z45QSy4Nq777RQ2Nre2d4q7pb39g8Oj8vFJS0eJoqxJIxGpToCaCS5Z03AjWCdWDMNAsHYwuc389pQpzSP5YGYx80McST7kFI2V/F6IZkxRpI/z/lW/XHGr7gJknXg5qUCORr/81RtENAmZNFSg1l3PjY2fojKcCjYv9RLNYqQTHLGupRJDpv10EXpOLqwyIMNI2ScNWai/N1IMtZ6FgZ3MQupVLxP/87qJGd74KZdxYpiky0PDRBATkawBMuCKUSNmliBV3GYldIwKqbE9lWwJ3uqX10mrVvXcqnfvVuq1vI4inME5XIIH11CHO2hAEyg8wTO8wpszdV6cd+djOVpw8p1T+APn8we325H8</latexit>

Z+
<latexit sha1_base64="0A8YJLjCOnzPbE7093WucrOWjXI=">AAAB9HicbVDLSgMxFL1TX7W+Wl26CRahIJSZbnRZcOOygn1gO5RMmmlDk8yYZApl6He4caGIW7/Bb3Dnh7g303ahrQcCh3Pu5Z6cIOZMG9f9cnIbm1vbO/ndwt7+weFRsXTc0lGiCG2SiEeqE2BNOZO0aZjhtBMrikXAaTsYX2d+e0KVZpG8M9OY+gIPJQsZwcZKfk9gMyKYp/ez/kW/WHar7hxonXhLUq6XKt8fANDoFz97g4gkgkpDONa667mx8VOsDCOczgq9RNMYkzEe0q6lEguq/XQeeobOrTJAYaTskwbN1d8bKRZaT0VgJ7OQetXLxP+8bmLCKz9lMk4MlWRxKEw4MhHKGkADpigxfGoJJorZrIiMsMLE2J4KtgRv9cvrpFWrem7Vu7Vt1GCBPJzCGVTAg0uoww00oAkEHuARnuHFmThPzqvzthjNOcudE/gD5/0HpUiUKA==</latexit><latexit sha1_base64="O1Y4IZoWyjx8FhgZ0OY5W4Y7LF4=">AAAB9HicbVC7SgNBFL0bXzG+Ei1tBoMQEcJuGi0DNpYRzAOzS5idzCZDZmfXmdlAWPINljYWitj6EX6CnR9i72ySQhMPDBzOuZd75vgxZ0rb9peVW1vf2NzKbxd2dvf2D4qlw5aKEklok0Q8kh0fK8qZoE3NNKedWFIc+py2/dFV5rfHVCoWiVs9iakX4oFgASNYG8lzQ6yHBPP0bto77xXLdtWeAa0SZ0HK9VLl++PBPWv0ip9uPyJJSIUmHCvVdexYeymWmhFOpwU3UTTGZIQHtGuowCFVXjoLPUWnRumjIJLmCY1m6u+NFIdKTULfTGYh1bKXif953UQHl17KRJxoKsj8UJBwpCOUNYD6TFKi+cQQTCQzWREZYomJNj0VTAnO8pdXSatWdeyqc2PaqMEceTiGE6iAAxdQh2toQBMI3MMjPMOLNbaerFfrbT6asxY7R/AH1vsPGTSVPg==</latexit><latexit sha1_base64="O1Y4IZoWyjx8FhgZ0OY5W4Y7LF4=">AAAB9HicbVC7SgNBFL0bXzG+Ei1tBoMQEcJuGi0DNpYRzAOzS5idzCZDZmfXmdlAWPINljYWitj6EX6CnR9i72ySQhMPDBzOuZd75vgxZ0rb9peVW1vf2NzKbxd2dvf2D4qlw5aKEklok0Q8kh0fK8qZoE3NNKedWFIc+py2/dFV5rfHVCoWiVs9iakX4oFgASNYG8lzQ6yHBPP0bto77xXLdtWeAa0SZ0HK9VLl++PBPWv0ip9uPyJJSIUmHCvVdexYeymWmhFOpwU3UTTGZIQHtGuowCFVXjoLPUWnRumjIJLmCY1m6u+NFIdKTULfTGYh1bKXif953UQHl17KRJxoKsj8UJBwpCOUNYD6TFKi+cQQTCQzWREZYomJNj0VTAnO8pdXSatWdeyqc2PaqMEceTiGE6iAAxdQh2toQBMI3MMjPMOLNbaerFfrbT6asxY7R/AH1vsPGTSVPg==</latexit><latexit sha1_base64="xRq5bSmNt5PLz8NIB2597Dgv+2s=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIsgCGWmG10W3LisYB/YDuVOmrahmcyYZApl6He4caGIWz/GnX9jpp2Fth4IHM65l3tyglhwbVz32ylsbG5t7xR3S3v7B4dH5eOTlo4SRVmTRiJSnQA1E1yypuFGsE6sGIaBYO1gcpv57SlTmkfywcxi5oc4knzIKRor+b0QzZiiSB/n/at+ueJW3QXIOvFyUoEcjX75qzeIaBIyaahArbueGxs/RWU4FWxe6iWaxUgnOGJdSyWGTPvpIvScXFhlQIaRsk8aslB/b6QYaj0LAzuZhdSrXib+53UTM7zxUy7jxDBJl4eGiSAmIlkDZMAVo0bMLEGquM1K6BgVUmN7KtkSvNUvr5NWreq5Ve/erdRreR1FOINzuAQPrqEOd9CAJlB4gmd4hTdn6rw4787HcrTg5Dun8AfO5w+005H6</latexit>

Z+
<latexit sha1_base64="0A8YJLjCOnzPbE7093WucrOWjXI=">AAAB9HicbVDLSgMxFL1TX7W+Wl26CRahIJSZbnRZcOOygn1gO5RMmmlDk8yYZApl6He4caGIW7/Bb3Dnh7g303ahrQcCh3Pu5Z6cIOZMG9f9cnIbm1vbO/ndwt7+weFRsXTc0lGiCG2SiEeqE2BNOZO0aZjhtBMrikXAaTsYX2d+e0KVZpG8M9OY+gIPJQsZwcZKfk9gMyKYp/ez/kW/WHar7hxonXhLUq6XKt8fANDoFz97g4gkgkpDONa667mx8VOsDCOczgq9RNMYkzEe0q6lEguq/XQeeobOrTJAYaTskwbN1d8bKRZaT0VgJ7OQetXLxP+8bmLCKz9lMk4MlWRxKEw4MhHKGkADpigxfGoJJorZrIiMsMLE2J4KtgRv9cvrpFWrem7Vu7Vt1GCBPJzCGVTAg0uoww00oAkEHuARnuHFmThPzqvzthjNOcudE/gD5/0HpUiUKA==</latexit><latexit sha1_base64="O1Y4IZoWyjx8FhgZ0OY5W4Y7LF4=">AAAB9HicbVC7SgNBFL0bXzG+Ei1tBoMQEcJuGi0DNpYRzAOzS5idzCZDZmfXmdlAWPINljYWitj6EX6CnR9i72ySQhMPDBzOuZd75vgxZ0rb9peVW1vf2NzKbxd2dvf2D4qlw5aKEklok0Q8kh0fK8qZoE3NNKedWFIc+py2/dFV5rfHVCoWiVs9iakX4oFgASNYG8lzQ6yHBPP0bto77xXLdtWeAa0SZ0HK9VLl++PBPWv0ip9uPyJJSIUmHCvVdexYeymWmhFOpwU3UTTGZIQHtGuowCFVXjoLPUWnRumjIJLmCY1m6u+NFIdKTULfTGYh1bKXif953UQHl17KRJxoKsj8UJBwpCOUNYD6TFKi+cQQTCQzWREZYomJNj0VTAnO8pdXSatWdeyqc2PaqMEceTiGE6iAAxdQh2toQBMI3MMjPMOLNbaerFfrbT6asxY7R/AH1vsPGTSVPg==</latexit><latexit sha1_base64="O1Y4IZoWyjx8FhgZ0OY5W4Y7LF4=">AAAB9HicbVC7SgNBFL0bXzG+Ei1tBoMQEcJuGi0DNpYRzAOzS5idzCZDZmfXmdlAWPINljYWitj6EX6CnR9i72ySQhMPDBzOuZd75vgxZ0rb9peVW1vf2NzKbxd2dvf2D4qlw5aKEklok0Q8kh0fK8qZoE3NNKedWFIc+py2/dFV5rfHVCoWiVs9iakX4oFgASNYG8lzQ6yHBPP0bto77xXLdtWeAa0SZ0HK9VLl++PBPWv0ip9uPyJJSIUmHCvVdexYeymWmhFOpwU3UTTGZIQHtGuowCFVXjoLPUWnRumjIJLmCY1m6u+NFIdKTULfTGYh1bKXif953UQHl17KRJxoKsj8UJBwpCOUNYD6TFKi+cQQTCQzWREZYomJNj0VTAnO8pdXSatWdeyqc2PaqMEceTiGE6iAAxdQh2toQBMI3MMjPMOLNbaerFfrbT6asxY7R/AH1vsPGTSVPg==</latexit><latexit sha1_base64="xRq5bSmNt5PLz8NIB2597Dgv+2s=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIsgCGWmG10W3LisYB/YDuVOmrahmcyYZApl6He4caGIWz/GnX9jpp2Fth4IHM65l3tyglhwbVz32ylsbG5t7xR3S3v7B4dH5eOTlo4SRVmTRiJSnQA1E1yypuFGsE6sGIaBYO1gcpv57SlTmkfywcxi5oc4knzIKRor+b0QzZiiSB/n/at+ueJW3QXIOvFyUoEcjX75qzeIaBIyaahArbueGxs/RWU4FWxe6iWaxUgnOGJdSyWGTPvpIvScXFhlQIaRsk8aslB/b6QYaj0LAzuZhdSrXib+53UTM7zxUy7jxDBJl4eGiSAmIlkDZMAVo0bMLEGquM1K6BgVUmN7KtkSvNUvr5NWreq5Ve/erdRreR1FOINzuAQPrqEOd9CAJlB4gmd4hTdn6rw4787HcrTg5Dun8AfO5w+005H6</latexit>

0
<latexit sha1_base64="gv0SVWvs+voh9nTqhT7AguVHGpk=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5iEcuAjWUC5gOSI+xt5pI1e3vH7p4QjvwCGwtFbP1Jdv4bN8kVmvhg4PHeDDPzgkRwbVz32ylsbe/s7hX3SweHR8cn5dOzjo5TxbDNYhGrXkA1Ci6xbbgR2EsU0igQ2A2mdwu/+4RK81g+mFmCfkTHkoecUWOlljssV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukU6t6btVr1SqNmzyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8Ac/aMow==</latexit><latexit sha1_base64="gv0SVWvs+voh9nTqhT7AguVHGpk=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5iEcuAjWUC5gOSI+xt5pI1e3vH7p4QjvwCGwtFbP1Jdv4bN8kVmvhg4PHeDDPzgkRwbVz32ylsbe/s7hX3SweHR8cn5dOzjo5TxbDNYhGrXkA1Ci6xbbgR2EsU0igQ2A2mdwu/+4RK81g+mFmCfkTHkoecUWOlljssV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukU6t6btVr1SqNmzyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8Ac/aMow==</latexit><latexit sha1_base64="gv0SVWvs+voh9nTqhT7AguVHGpk=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5iEcuAjWUC5gOSI+xt5pI1e3vH7p4QjvwCGwtFbP1Jdv4bN8kVmvhg4PHeDDPzgkRwbVz32ylsbe/s7hX3SweHR8cn5dOzjo5TxbDNYhGrXkA1Ci6xbbgR2EsU0igQ2A2mdwu/+4RK81g+mFmCfkTHkoecUWOlljssV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukU6t6btVr1SqNmzyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8Ac/aMow==</latexit><latexit sha1_base64="gv0SVWvs+voh9nTqhT7AguVHGpk=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5iEcuAjWUC5gOSI+xt5pI1e3vH7p4QjvwCGwtFbP1Jdv4bN8kVmvhg4PHeDDPzgkRwbVz32ylsbe/s7hX3SweHR8cn5dOzjo5TxbDNYhGrXkA1Ci6xbbgR2EsU0igQ2A2mdwu/+4RK81g+mFmCfkTHkoecUWOlljssV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukU6t6btVr1SqNmzyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8Ac/aMow==</latexit><latexit sha1_base64="gv0SVWvs+voh9nTqhT7AguVHGpk=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5iEcuAjWUC5gOSI+xt5pI1e3vH7p4QjvwCGwtFbP1Jdv4bN8kVmvhg4PHeDDPzgkRwbVz32ylsbe/s7hX3SweHR8cn5dOzjo5TxbDNYhGrXkA1Ci6xbbgR2EsU0igQ2A2mdwu/+4RK81g+mFmCfkTHkoecUWOlljssV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukU6t6btVr1SqNmzyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8Ac/aMow==</latexit><latexit sha1_base64="gv0SVWvs+voh9nTqhT7AguVHGpk=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5iEcuAjWUC5gOSI+xt5pI1e3vH7p4QjvwCGwtFbP1Jdv4bN8kVmvhg4PHeDDPzgkRwbVz32ylsbe/s7hX3SweHR8cn5dOzjo5TxbDNYhGrXkA1Ci6xbbgR2EsU0igQ2A2mdwu/+4RK81g+mFmCfkTHkoecUWOlljssV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukU6t6btVr1SqNmzyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8Ac/aMow==</latexit><latexit sha1_base64="gv0SVWvs+voh9nTqhT7AguVHGpk=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5iEcuAjWUC5gOSI+xt5pI1e3vH7p4QjvwCGwtFbP1Jdv4bN8kVmvhg4PHeDDPzgkRwbVz32ylsbe/s7hX3SweHR8cn5dOzjo5TxbDNYhGrXkA1Ci6xbbgR2EsU0igQ2A2mdwu/+4RK81g+mFmCfkTHkoecUWOlljssV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukU6t6btVr1SqNmzyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8Ac/aMow==</latexit>

50
<latexit sha1_base64="pMltFPxBdklCOT02GKG99C87p8k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0kqRY8FLx6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD3V3UK64VXcBsk68nFQgR3NQ/uoPY5ZGXCGT1Jie5yboZ1SjYJLPSv3U8ISyCR3xnqWKRtz42eLSGbmwypCEsbalkCzU3xMZjYyZRoHtjCiOzao3F//zeimGN34mVJIiV2y5KEwlwZjM3yZDoTlDObWEMi3srYSNqaYMbTglG4K3+vI6adeqnlv17muVxlUeRxHO4BwuwYNraMAdNKEFDEJ4hld4cybOi/PufCxbC04+cwp/4Hz+AOljjOI=</latexit><latexit sha1_base64="pMltFPxBdklCOT02GKG99C87p8k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0kqRY8FLx6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD3V3UK64VXcBsk68nFQgR3NQ/uoPY5ZGXCGT1Jie5yboZ1SjYJLPSv3U8ISyCR3xnqWKRtz42eLSGbmwypCEsbalkCzU3xMZjYyZRoHtjCiOzao3F//zeimGN34mVJIiV2y5KEwlwZjM3yZDoTlDObWEMi3srYSNqaYMbTglG4K3+vI6adeqnlv17muVxlUeRxHO4BwuwYNraMAdNKEFDEJ4hld4cybOi/PufCxbC04+cwp/4Hz+AOljjOI=</latexit><latexit sha1_base64="pMltFPxBdklCOT02GKG99C87p8k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0kqRY8FLx6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD3V3UK64VXcBsk68nFQgR3NQ/uoPY5ZGXCGT1Jie5yboZ1SjYJLPSv3U8ISyCR3xnqWKRtz42eLSGbmwypCEsbalkCzU3xMZjYyZRoHtjCiOzao3F//zeimGN34mVJIiV2y5KEwlwZjM3yZDoTlDObWEMi3srYSNqaYMbTglG4K3+vI6adeqnlv17muVxlUeRxHO4BwuwYNraMAdNKEFDEJ4hld4cybOi/PufCxbC04+cwp/4Hz+AOljjOI=</latexit><latexit sha1_base64="pMltFPxBdklCOT02GKG99C87p8k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0kqRY8FLx6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD3V3UK64VXcBsk68nFQgR3NQ/uoPY5ZGXCGT1Jie5yboZ1SjYJLPSv3U8ISyCR3xnqWKRtz42eLSGbmwypCEsbalkCzU3xMZjYyZRoHtjCiOzao3F//zeimGN34mVJIiV2y5KEwlwZjM3yZDoTlDObWEMi3srYSNqaYMbTglG4K3+vI6adeqnlv17muVxlUeRxHO4BwuwYNraMAdNKEFDEJ4hld4cybOi/PufCxbC04+cwp/4Hz+AOljjOI=</latexit>

100
<latexit sha1_base64="iWsDvBGW+PdqtKMcPZdLlrq9KvA=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFfZioWXAxjKi+YDkCHubTbJkb+/YnRPCkZ9gY6GIrb/Izn/jJrlCEx8MPN6bYWZemChpkdJvr7CxubW9U9wt7e0fHB6Vj09aNk4NF00eq9h0QmaFklo0UaISncQIFoVKtMPJ7dxvPwljZawfcZqIIGIjLYeSM3TSg09pv1yhVboAWSd+TiqQo9Evf/UGMU8joZErZm3XpwkGGTMouRKzUi+1ImF8wkai66hmkbBBtjh1Ri6cMiDD2LjSSBbq74mMRdZOo9B1RgzHdtWbi/953RSHN0EmdZKi0Hy5aJgqgjGZ/00G0giOauoI40a6WwkfM8M4unRKLgR/9eV10qpVfVr172uV+lUeRxHO4BwuwYdrqMMdNKAJHEbwDK/w5invxXv3PpatBS+fOYU/8D5/AFFljRg=</latexit><latexit sha1_base64="iWsDvBGW+PdqtKMcPZdLlrq9KvA=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFfZioWXAxjKi+YDkCHubTbJkb+/YnRPCkZ9gY6GIrb/Izn/jJrlCEx8MPN6bYWZemChpkdJvr7CxubW9U9wt7e0fHB6Vj09aNk4NF00eq9h0QmaFklo0UaISncQIFoVKtMPJ7dxvPwljZawfcZqIIGIjLYeSM3TSg09pv1yhVboAWSd+TiqQo9Evf/UGMU8joZErZm3XpwkGGTMouRKzUi+1ImF8wkai66hmkbBBtjh1Ri6cMiDD2LjSSBbq74mMRdZOo9B1RgzHdtWbi/953RSHN0EmdZKi0Hy5aJgqgjGZ/00G0giOauoI40a6WwkfM8M4unRKLgR/9eV10qpVfVr172uV+lUeRxHO4BwuwYdrqMMdNKAJHEbwDK/w5invxXv3PpatBS+fOYU/8D5/AFFljRg=</latexit><latexit sha1_base64="iWsDvBGW+PdqtKMcPZdLlrq9KvA=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFfZioWXAxjKi+YDkCHubTbJkb+/YnRPCkZ9gY6GIrb/Izn/jJrlCEx8MPN6bYWZemChpkdJvr7CxubW9U9wt7e0fHB6Vj09aNk4NF00eq9h0QmaFklo0UaISncQIFoVKtMPJ7dxvPwljZawfcZqIIGIjLYeSM3TSg09pv1yhVboAWSd+TiqQo9Evf/UGMU8joZErZm3XpwkGGTMouRKzUi+1ImF8wkai66hmkbBBtjh1Ri6cMiDD2LjSSBbq74mMRdZOo9B1RgzHdtWbi/953RSHN0EmdZKi0Hy5aJgqgjGZ/00G0giOauoI40a6WwkfM8M4unRKLgR/9eV10qpVfVr172uV+lUeRxHO4BwuwYdrqMMdNKAJHEbwDK/w5invxXv3PpatBS+fOYU/8D5/AFFljRg=</latexit><latexit sha1_base64="iWsDvBGW+PdqtKMcPZdLlrq9KvA=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFfZioWXAxjKi+YDkCHubTbJkb+/YnRPCkZ9gY6GIrb/Izn/jJrlCEx8MPN6bYWZemChpkdJvr7CxubW9U9wt7e0fHB6Vj09aNk4NF00eq9h0QmaFklo0UaISncQIFoVKtMPJ7dxvPwljZawfcZqIIGIjLYeSM3TSg09pv1yhVboAWSd+TiqQo9Evf/UGMU8joZErZm3XpwkGGTMouRKzUi+1ImF8wkai66hmkbBBtjh1Ri6cMiDD2LjSSBbq74mMRdZOo9B1RgzHdtWbi/953RSHN0EmdZKi0Hy5aJgqgjGZ/00G0giOauoI40a6WwkfM8M4unRKLgR/9eV10qpVfVr172uV+lUeRxHO4BwuwYdrqMMdNKAJHEbwDK/w5invxXv3PpatBS+fOYU/8D5/AFFljRg=</latexit>

150
<latexit sha1_base64="WFu84lZpmqcUyfSvQnFBClANgiE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0kqRY8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD17dHZQrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4Y2fCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68Ttq1qudWvftapXGVx1GEMziHS/DgGhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH1j+jR0=</latexit><latexit sha1_base64="WFu84lZpmqcUyfSvQnFBClANgiE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0kqRY8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD17dHZQrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4Y2fCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68Ttq1qudWvftapXGVx1GEMziHS/DgGhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH1j+jR0=</latexit><latexit sha1_base64="WFu84lZpmqcUyfSvQnFBClANgiE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0kqRY8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD17dHZQrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4Y2fCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68Ttq1qudWvftapXGVx1GEMziHS/DgGhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH1j+jR0=</latexit><latexit sha1_base64="WFu84lZpmqcUyfSvQnFBClANgiE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0kqRY8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD17dHZQrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4Y2fCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68Ttq1qudWvftapXGVx1GEMziHS/DgGhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH1j+jR0=</latexit>

0
<latexit sha1_base64="gv0SVWvs+voh9nTqhT7AguVHGpk=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5iEcuAjWUC5gOSI+xt5pI1e3vH7p4QjvwCGwtFbP1Jdv4bN8kVmvhg4PHeDDPzgkRwbVz32ylsbe/s7hX3SweHR8cn5dOzjo5TxbDNYhGrXkA1Ci6xbbgR2EsU0igQ2A2mdwu/+4RK81g+mFmCfkTHkoecUWOlljssV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukU6t6btVr1SqNmzyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8Ac/aMow==</latexit><latexit sha1_base64="gv0SVWvs+voh9nTqhT7AguVHGpk=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5iEcuAjWUC5gOSI+xt5pI1e3vH7p4QjvwCGwtFbP1Jdv4bN8kVmvhg4PHeDDPzgkRwbVz32ylsbe/s7hX3SweHR8cn5dOzjo5TxbDNYhGrXkA1Ci6xbbgR2EsU0igQ2A2mdwu/+4RK81g+mFmCfkTHkoecUWOlljssV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukU6t6btVr1SqNmzyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8Ac/aMow==</latexit><latexit sha1_base64="gv0SVWvs+voh9nTqhT7AguVHGpk=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5iEcuAjWUC5gOSI+xt5pI1e3vH7p4QjvwCGwtFbP1Jdv4bN8kVmvhg4PHeDDPzgkRwbVz32ylsbe/s7hX3SweHR8cn5dOzjo5TxbDNYhGrXkA1Ci6xbbgR2EsU0igQ2A2mdwu/+4RK81g+mFmCfkTHkoecUWOlljssV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukU6t6btVr1SqNmzyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8Ac/aMow==</latexit><latexit sha1_base64="gv0SVWvs+voh9nTqhT7AguVHGpk=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5iEcuAjWUC5gOSI+xt5pI1e3vH7p4QjvwCGwtFbP1Jdv4bN8kVmvhg4PHeDDPzgkRwbVz32ylsbe/s7hX3SweHR8cn5dOzjo5TxbDNYhGrXkA1Ci6xbbgR2EsU0igQ2A2mdwu/+4RK81g+mFmCfkTHkoecUWOlljssV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukU6t6btVr1SqNmzyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8Ac/aMow==</latexit>
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<latexit sha1_base64="IfZp5sypb4PXkco77GwOI+AEejU=">AAACCXicbVDLSsNAFJ3UV62vqEs3g63gQkpSF7osCsVlBfuAJpTJdNIOnUzCzEQMIVs3/oobF4q49Q/c+TdO2iy09cCFwzn3cu89XsSoVJb1bZRWVtfWN8qbla3tnd09c/+gK8NYYNLBIQtF30OSMMpJR1HFSD8SBAUeIz1vep37vXsiJA35nUoi4gZozKlPMVJaGprwigiRwBaLH85gzfGQSJ0AqQlGLG1lWQ0OzapVt2aAy8QuSBUUaA/NL2cU4jggXGGGpBzYVqTcFAlFMSNZxYkliRCeojEZaMpRQKSbzj7J4IlWRtAPhS6u4Ez9PZGiQMok8HRnfqVc9HLxP28QK//STSmPYkU4ni/yYwZVCPNY4IgKghVLNEFYUH0rxBMkEFY6vIoOwV58eZl0G3Xbqtu3jWrzvIijDI7AMTgFNrgATXAD2qADMHgEz+AVvBlPxovxbnzMW0tGMXMI/sD4/AEuG5lO</latexit><latexit sha1_base64="IfZp5sypb4PXkco77GwOI+AEejU=">AAACCXicbVDLSsNAFJ3UV62vqEs3g63gQkpSF7osCsVlBfuAJpTJdNIOnUzCzEQMIVs3/oobF4q49Q/c+TdO2iy09cCFwzn3cu89XsSoVJb1bZRWVtfWN8qbla3tnd09c/+gK8NYYNLBIQtF30OSMMpJR1HFSD8SBAUeIz1vep37vXsiJA35nUoi4gZozKlPMVJaGprwigiRwBaLH85gzfGQSJ0AqQlGLG1lWQ0OzapVt2aAy8QuSBUUaA/NL2cU4jggXGGGpBzYVqTcFAlFMSNZxYkliRCeojEZaMpRQKSbzj7J4IlWRtAPhS6u4Ez9PZGiQMok8HRnfqVc9HLxP28QK//STSmPYkU4ni/yYwZVCPNY4IgKghVLNEFYUH0rxBMkEFY6vIoOwV58eZl0G3Xbqtu3jWrzvIijDI7AMTgFNrgATXAD2qADMHgEz+AVvBlPxovxbnzMW0tGMXMI/sD4/AEuG5lO</latexit><latexit sha1_base64="IfZp5sypb4PXkco77GwOI+AEejU=">AAACCXicbVDLSsNAFJ3UV62vqEs3g63gQkpSF7osCsVlBfuAJpTJdNIOnUzCzEQMIVs3/oobF4q49Q/c+TdO2iy09cCFwzn3cu89XsSoVJb1bZRWVtfWN8qbla3tnd09c/+gK8NYYNLBIQtF30OSMMpJR1HFSD8SBAUeIz1vep37vXsiJA35nUoi4gZozKlPMVJaGprwigiRwBaLH85gzfGQSJ0AqQlGLG1lWQ0OzapVt2aAy8QuSBUUaA/NL2cU4jggXGGGpBzYVqTcFAlFMSNZxYkliRCeojEZaMpRQKSbzj7J4IlWRtAPhS6u4Ez9PZGiQMok8HRnfqVc9HLxP28QK//STSmPYkU4ni/yYwZVCPNY4IgKghVLNEFYUH0rxBMkEFY6vIoOwV58eZl0G3Xbqtu3jWrzvIijDI7AMTgFNrgATXAD2qADMHgEz+AVvBlPxovxbnzMW0tGMXMI/sD4/AEuG5lO</latexit><latexit sha1_base64="IfZp5sypb4PXkco77GwOI+AEejU=">AAACCXicbVDLSsNAFJ3UV62vqEs3g63gQkpSF7osCsVlBfuAJpTJdNIOnUzCzEQMIVs3/oobF4q49Q/c+TdO2iy09cCFwzn3cu89XsSoVJb1bZRWVtfWN8qbla3tnd09c/+gK8NYYNLBIQtF30OSMMpJR1HFSD8SBAUeIz1vep37vXsiJA35nUoi4gZozKlPMVJaGprwigiRwBaLH85gzfGQSJ0AqQlGLG1lWQ0OzapVt2aAy8QuSBUUaA/NL2cU4jggXGGGpBzYVqTcFAlFMSNZxYkliRCeojEZaMpRQKSbzj7J4IlWRtAPhS6u4Ez9PZGiQMok8HRnfqVc9HLxP28QK//STSmPYkU4ni/yYwZVCPNY4IgKghVLNEFYUH0rxBMkEFY6vIoOwV58eZl0G3Xbqtu3jWrzvIijDI7AMTgFNrgATXAD2qADMHgEz+AVvBlPxovxbnzMW0tGMXMI/sD4/AEuG5lO</latexit>

⇥10�3
<latexit sha1_base64="I4tPjdDQmCI5IXOC12502TXBkQY=">AAAB9XicbVA9SwNBEJ3zM8avqKXNYhBsDLtaaGfAxjKC+YDkEvY2m2TJ3t6xu6eEI//DJoUitv4XO/+ItXtJCk18MPB4b4aZeUEshbEYf3krq2vrG5u5rfz2zu7efuHgsGaiRDNeZZGMdCOghkuheNUKK3kj1pyGgeT1YHib+fVHro2I1IMdxdwPaV+JnmDUOqndsiLkBhHcTs8vx51CEZfwFGiZkDkp3nxPIEOlU/hsdSOWhFxZJqkxTYJj66dUW8EkH+dbieExZUPa501HFXXL/HR69RidOqWLepF2pSyaqr8nUhoaMwoD1xlSOzCLXib+5zUT27v2U6HixHLFZot6iUQ2QlkEqCs0Z1aOHKFMC3crYgOqKbMuqLwLgSy+vExqFyWCS+SeFMsYZsjBMZzAGRC4gjLcQQWqwEDDM7zAq/fkTbw3733WuuLNZ47gD7yPH8Tik3g=</latexit><latexit sha1_base64="w6R0rA+OS5XvNxHOYUyR3UGRAq8=">AAAB9XicbVC7SgNBFL0bH4nxFbW0GQyCjWFWC+0M2IhVBPOAvJidzCZDZmeXmVlDWPIfFlooYuu/2PkN9rY6eRSaeODC4Zx7ufceLxJcG4w/nNTS8spqOrOWXd/Y3NrO7exWdBgryso0FKGqeUQzwSUrG24Eq0WKkcATrOr1L8d+9Y4pzUN5a4YRawakK7nPKTFWajUMD5hGLm4lx6ejdi6PC3gCtEjcGclffD18f6avB6V27r3RCWkcMGmoIFrXXRyZZkKU4VSwUbYRaxYR2iddVrdUErusmUyuHqFDq3SQHypb0qCJ+nsiIYHWw8CznQExPT3vjcX/vHps/PNmwmUUGybpdJEfC2RCNI4Adbhi1IihJYQqbm9FtEcUocYGlbUhuPMvL5LKScHFBffGzRcxTJGBfTiAI3DhDIpwBSUoAwUF9/AEz87AeXRenNdpa8qZzezBHzhvP2Hzlik=</latexit><latexit sha1_base64="w6R0rA+OS5XvNxHOYUyR3UGRAq8=">AAAB9XicbVC7SgNBFL0bH4nxFbW0GQyCjWFWC+0M2IhVBPOAvJidzCZDZmeXmVlDWPIfFlooYuu/2PkN9rY6eRSaeODC4Zx7ufceLxJcG4w/nNTS8spqOrOWXd/Y3NrO7exWdBgryso0FKGqeUQzwSUrG24Eq0WKkcATrOr1L8d+9Y4pzUN5a4YRawakK7nPKTFWajUMD5hGLm4lx6ejdi6PC3gCtEjcGclffD18f6avB6V27r3RCWkcMGmoIFrXXRyZZkKU4VSwUbYRaxYR2iddVrdUErusmUyuHqFDq3SQHypb0qCJ+nsiIYHWw8CznQExPT3vjcX/vHps/PNmwmUUGybpdJEfC2RCNI4Adbhi1IihJYQqbm9FtEcUocYGlbUhuPMvL5LKScHFBffGzRcxTJGBfTiAI3DhDIpwBSUoAwUF9/AEz87AeXRenNdpa8qZzezBHzhvP2Hzlik=</latexit><latexit sha1_base64="Ag1A0Tod5xBwKxq43ydDsHZBm9k=">AAAB9XicbVBNSwMxEM3Wr1q/qh69BIvgxZLoQY8FLx4r2A9otyWbZtvQbHZJZpWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5QaKkBUK+vcLa+sbmVnG7tLO7t39QPjxq2jg1XDR4rGLTDpgVSmrRAAlKtBMjWBQo0QrGtzO/9SiMlbF+gEki/IgNtQwlZ+CkXhdkJCympJddXE375QqpkjnwKqE5qaAc9X75qzuIeRoJDVwxazuUJOBnzIDkSkxL3dSKhPExG4qOo5q5ZX42v3qKz5wywGFsXGnAc/X3RMYiaydR4DojBiO77M3E/7xOCuGNn0mdpCA0XywKU4UhxrMI8EAawUFNHGHcSHcr5iNmGAcXVMmFQJdfXiXNyyolVXpPKzWSx1FEJ+gUnSOKrlEN3aE6aiCODHpGr+jNe/JevHfvY9Fa8PKZY/QH3ucPTXyRpg==</latexit>

4
<latexit sha1_base64="/EFV1kaT6Q2dlkcySX+Zw8+hbOw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipeT0oV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IS3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukXat6btVr1ir1qzyOIpzBOVyCBzdQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AegaMpw==</latexit><latexit sha1_base64="/EFV1kaT6Q2dlkcySX+Zw8+hbOw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipeT0oV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IS3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukXat6btVr1ir1qzyOIpzBOVyCBzdQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AegaMpw==</latexit><latexit sha1_base64="/EFV1kaT6Q2dlkcySX+Zw8+hbOw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipeT0oV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IS3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukXat6btVr1ir1qzyOIpzBOVyCBzdQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AegaMpw==</latexit><latexit sha1_base64="/EFV1kaT6Q2dlkcySX+Zw8+hbOw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipeT0oV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IS3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukXat6btVr1ir1qzyOIpzBOVyCBzdQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AegaMpw==</latexit>

2
<latexit sha1_base64="ie35ejXqFoZvajJ3N6HC40syqaU=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5iEcuAjWUC5gOSI+xt5pI1e3vH7p4QjvwCGwtFbP1Jdv4bN8kVmvhg4PHeDDPzgkRwbVz32ylsbe/s7hX3SweHR8cn5dOzjo5TxbDNYhGrXkA1Ci6xbbgR2EsU0igQ2A2mdwu/+4RK81g+mFmCfkTHkoecUWOlVm1YrrhVdwmySbycVCBHc1j+GoxilkYoDRNU677nJsbPqDKcCZyXBqnGhLIpHWPfUkkj1H62PHROrqwyImGsbElDlurviYxGWs+iwHZG1Ez0urcQ//P6qQlv/YzLJDUo2WpRmApiYrL4moy4QmbEzBLKFLe3EjahijJjsynZELz1lzdJp1b13KrXqlUaN3kcRbiAS7gGD+rQgHtoQhsYIDzDK7w5j86L8+58rFoLTj5zDn/gfP4Adv6MpQ==</latexit><latexit sha1_base64="ufi71wkosozytNsbiTwoCc8izN4=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVJJ60GPBi8cKpi20oWy2k3btZhN2N0IJ/QVePChe/U3e/Ddu2xy09cHA470ZZuZFmeDaeN63U9na3tndq+67B4dHxyc197Sj01wxDFgqUtWLqEbBJQaGG4G9TCFNIoHdaHq38LvPqDRP5aOZZRgmdCx5zBk1VnpoDmt1r+EtQTaJX5I6lGgPa1+DUcryBKVhgmrd973MhAVVhjOBc3eQa8wom9Ix9i2VNEEdFstD5+TSKiMSp8qWNGSp/p4oaKL1LIlsZ0LNRK97C/E/r5+b+DYsuMxyg5KtFsW5ICYli6/JiCtkRswsoUxxeythE6ooMzYb14bgr7+8STrNhu81/HrrugyjCudwAVfgww204B7aEAADhBd4g3fnyXl1PlaNFaecOIM/cD5/AA1ui30=</latexit><latexit sha1_base64="ufi71wkosozytNsbiTwoCc8izN4=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVJJ60GPBi8cKpi20oWy2k3btZhN2N0IJ/QVePChe/U3e/Ddu2xy09cHA470ZZuZFmeDaeN63U9na3tndq+67B4dHxyc197Sj01wxDFgqUtWLqEbBJQaGG4G9TCFNIoHdaHq38LvPqDRP5aOZZRgmdCx5zBk1VnpoDmt1r+EtQTaJX5I6lGgPa1+DUcryBKVhgmrd973MhAVVhjOBc3eQa8wom9Ix9i2VNEEdFstD5+TSKiMSp8qWNGSp/p4oaKL1LIlsZ0LNRK97C/E/r5+b+DYsuMxyg5KtFsW5ICYli6/JiCtkRswsoUxxeythE6ooMzYb14bgr7+8STrNhu81/HrrugyjCudwAVfgww204B7aEAADhBd4g3fnyXl1PlaNFaecOIM/cD5/AA1ui30=</latexit><latexit sha1_base64="ufi71wkosozytNsbiTwoCc8izN4=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVJJ60GPBi8cKpi20oWy2k3btZhN2N0IJ/QVePChe/U3e/Ddu2xy09cHA470ZZuZFmeDaeN63U9na3tndq+67B4dHxyc197Sj01wxDFgqUtWLqEbBJQaGG4G9TCFNIoHdaHq38LvPqDRP5aOZZRgmdCx5zBk1VnpoDmt1r+EtQTaJX5I6lGgPa1+DUcryBKVhgmrd973MhAVVhjOBc3eQa8wom9Ix9i2VNEEdFstD5+TSKiMSp8qWNGSp/p4oaKL1LIlsZ0LNRK97C/E/r5+b+DYsuMxyg5KtFsW5ICYli6/JiCtkRswsoUxxeythE6ooMzYb14bgr7+8STrNhu81/HrrugyjCudwAVfgww204B7aEAADhBd4g3fnyXl1PlaNFaecOIM/cD5/AA1ui30=</latexit>

-2
<latexit sha1_base64="o/UDWXJntkruoOPe8hWb+4mIBho=">AAAB6XicbVA9SwNBEJ2LXzF+RS1tFoNgY7hLCi0DNpZRzAckR9jbzCVL9vaO3T0hHPkHNhaK2PqP7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8NNME/YiOJA85o8ZKD1e1QbniVt0FyDrxclKBHM1B+as/jFkaoTRMUK17npsYP6PKcCZwVuqnGhPKJnSEPUsljVD72eLSGbmwypCEsbIlDVmovycyGmk9jQLbGVEz1qveXPzP66UmvPEzLpPUoGTLRWEqiInJ/G0y5AqZEVNLKFPc3krYmCrKjA2nZEPwVl9eJ+1a1XOr3n2t0qjncRThDM7hEjy4hgbcQRNawCCEZ3iFN2fivDjvzseyteDkM6fwB87nD+BDjNw=</latexit><latexit sha1_base64="o/UDWXJntkruoOPe8hWb+4mIBho=">AAAB6XicbVA9SwNBEJ2LXzF+RS1tFoNgY7hLCi0DNpZRzAckR9jbzCVL9vaO3T0hHPkHNhaK2PqP7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8NNME/YiOJA85o8ZKD1e1QbniVt0FyDrxclKBHM1B+as/jFkaoTRMUK17npsYP6PKcCZwVuqnGhPKJnSEPUsljVD72eLSGbmwypCEsbIlDVmovycyGmk9jQLbGVEz1qveXPzP66UmvPEzLpPUoGTLRWEqiInJ/G0y5AqZEVNLKFPc3krYmCrKjA2nZEPwVl9eJ+1a1XOr3n2t0qjncRThDM7hEjy4hgbcQRNawCCEZ3iFN2fivDjvzseyteDkM6fwB87nD+BDjNw=</latexit><latexit sha1_base64="o/UDWXJntkruoOPe8hWb+4mIBho=">AAAB6XicbVA9SwNBEJ2LXzF+RS1tFoNgY7hLCi0DNpZRzAckR9jbzCVL9vaO3T0hHPkHNhaK2PqP7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8NNME/YiOJA85o8ZKD1e1QbniVt0FyDrxclKBHM1B+as/jFkaoTRMUK17npsYP6PKcCZwVuqnGhPKJnSEPUsljVD72eLSGbmwypCEsbIlDVmovycyGmk9jQLbGVEz1qveXPzP66UmvPEzLpPUoGTLRWEqiInJ/G0y5AqZEVNLKFPc3krYmCrKjA2nZEPwVl9eJ+1a1XOr3n2t0qjncRThDM7hEjy4hgbcQRNawCCEZ3iFN2fivDjvzseyteDkM6fwB87nD+BDjNw=</latexit><latexit sha1_base64="o/UDWXJntkruoOPe8hWb+4mIBho=">AAAB6XicbVA9SwNBEJ2LXzF+RS1tFoNgY7hLCi0DNpZRzAckR9jbzCVL9vaO3T0hHPkHNhaK2PqP7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8NNME/YiOJA85o8ZKD1e1QbniVt0FyDrxclKBHM1B+as/jFkaoTRMUK17npsYP6PKcCZwVuqnGhPKJnSEPUsljVD72eLSGbmwypCEsbIlDVmovycyGmk9jQLbGVEz1qveXPzP66UmvPEzLpPUoGTLRWEqiInJ/G0y5AqZEVNLKFPc3krYmCrKjA2nZEPwVl9eJ+1a1XOr3n2t0qjncRThDM7hEjy4hgbcQRNawCCEZ3iFN2fivDjvzseyteDkM6fwB87nD+BDjNw=</latexit>

-4
<latexit sha1_base64="zZX4ZJM7Yv8+ZxOWnZo4Lpa8h5w=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyWpgh4LXjxWsR/QhrLZTtqlm03Y3Qgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSw8VVv1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7plJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jYZcIXMiIkllClubyVsRBVlxoZTsiF4yy+vklat6rlV775WqV/mcRThBE7hHDy4hjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD+NLjN4=</latexit><latexit sha1_base64="zZX4ZJM7Yv8+ZxOWnZo4Lpa8h5w=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyWpgh4LXjxWsR/QhrLZTtqlm03Y3Qgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSw8VVv1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7plJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jYZcIXMiIkllClubyVsRBVlxoZTsiF4yy+vklat6rlV775WqV/mcRThBE7hHDy4hjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD+NLjN4=</latexit><latexit sha1_base64="zZX4ZJM7Yv8+ZxOWnZo4Lpa8h5w=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyWpgh4LXjxWsR/QhrLZTtqlm03Y3Qgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSw8VVv1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7plJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jYZcIXMiIkllClubyVsRBVlxoZTsiF4yy+vklat6rlV775WqV/mcRThBE7hHDy4hjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD+NLjN4=</latexit><latexit sha1_base64="zZX4ZJM7Yv8+ZxOWnZo4Lpa8h5w=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyWpgh4LXjxWsR/QhrLZTtqlm03Y3Qgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSw8VVv1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7plJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jYZcIXMiIkllClubyVsRBVlxoZTsiF4yy+vklat6rlV775WqV/mcRThBE7hHDy4hjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD+NLjN4=</latexit>

Drive amplitude, Erms (V/cm)
<latexit sha1_base64="gUuIEU4Kx9lCMSYv4LIDGSTaQwQ=">AAACDnicbVA9SwNBEN3zM8avU0ubxSQQQeJdLLQMqGAZwXxAcoS9zSRZsnt37O4FwpFfYONfsbFQxNbazn/jJrlCEx8MPN6bYWaeH3GmtON8Wyura+sbm5mt7PbO7t6+fXBYV2EsKdRoyEPZ9IkCzgKoaaY5NCMJRPgcGv7weuo3RiAVC4MHPY7AE6QfsB6jRBupYxduJBsBJsIs03EXznD+tpO0pcBSqEkeF+vnVJx27JxTcmbAy8RNSQ6lqHbsr3Y3pLGAQFNOlGq5TqS9hEjNKIdJth0riAgdkj60DA2IAOUls3cmuGCULu6F0lSg8Uz9PZEQodRY+KZTED1Qi95U/M9rxbp35SUsiGINAZ0v6sUc6xBPs8FdJoFqPjaEUMnMrZgOiCRUmwSzJgR38eVlUi+XXKfk3pdzlYs0jgw6RieoiFx0iSroDlVRDVH0iJ7RK3qznqwX6936mLeuWOnMEfoD6/MHvtqajg==</latexit><latexit sha1_base64="gUuIEU4Kx9lCMSYv4LIDGSTaQwQ=">AAACDnicbVA9SwNBEN3zM8avU0ubxSQQQeJdLLQMqGAZwXxAcoS9zSRZsnt37O4FwpFfYONfsbFQxNbazn/jJrlCEx8MPN6bYWaeH3GmtON8Wyura+sbm5mt7PbO7t6+fXBYV2EsKdRoyEPZ9IkCzgKoaaY5NCMJRPgcGv7weuo3RiAVC4MHPY7AE6QfsB6jRBupYxduJBsBJsIs03EXznD+tpO0pcBSqEkeF+vnVJx27JxTcmbAy8RNSQ6lqHbsr3Y3pLGAQFNOlGq5TqS9hEjNKIdJth0riAgdkj60DA2IAOUls3cmuGCULu6F0lSg8Uz9PZEQodRY+KZTED1Qi95U/M9rxbp35SUsiGINAZ0v6sUc6xBPs8FdJoFqPjaEUMnMrZgOiCRUmwSzJgR38eVlUi+XXKfk3pdzlYs0jgw6RieoiFx0iSroDlVRDVH0iJ7RK3qznqwX6936mLeuWOnMEfoD6/MHvtqajg==</latexit><latexit sha1_base64="gUuIEU4Kx9lCMSYv4LIDGSTaQwQ=">AAACDnicbVA9SwNBEN3zM8avU0ubxSQQQeJdLLQMqGAZwXxAcoS9zSRZsnt37O4FwpFfYONfsbFQxNbazn/jJrlCEx8MPN6bYWaeH3GmtON8Wyura+sbm5mt7PbO7t6+fXBYV2EsKdRoyEPZ9IkCzgKoaaY5NCMJRPgcGv7weuo3RiAVC4MHPY7AE6QfsB6jRBupYxduJBsBJsIs03EXznD+tpO0pcBSqEkeF+vnVJx27JxTcmbAy8RNSQ6lqHbsr3Y3pLGAQFNOlGq5TqS9hEjNKIdJth0riAgdkj60DA2IAOUls3cmuGCULu6F0lSg8Uz9PZEQodRY+KZTED1Qi95U/M9rxbp35SUsiGINAZ0v6sUc6xBPs8FdJoFqPjaEUMnMrZgOiCRUmwSzJgR38eVlUi+XXKfk3pdzlYs0jgw6RieoiFx0iSroDlVRDVH0iJ7RK3qznqwX6936mLeuWOnMEfoD6/MHvtqajg==</latexit><latexit sha1_base64="gUuIEU4Kx9lCMSYv4LIDGSTaQwQ=">AAACDnicbVA9SwNBEN3zM8avU0ubxSQQQeJdLLQMqGAZwXxAcoS9zSRZsnt37O4FwpFfYONfsbFQxNbazn/jJrlCEx8MPN6bYWaeH3GmtON8Wyura+sbm5mt7PbO7t6+fXBYV2EsKdRoyEPZ9IkCzgKoaaY5NCMJRPgcGv7weuo3RiAVC4MHPY7AE6QfsB6jRBupYxduJBsBJsIs03EXznD+tpO0pcBSqEkeF+vnVJx27JxTcmbAy8RNSQ6lqHbsr3Y3pLGAQFNOlGq5TqS9hEjNKIdJth0riAgdkj60DA2IAOUls3cmuGCULu6F0lSg8Uz9PZEQodRY+KZTED1Qi95U/M9rxbp35SUsiGINAZ0v6sUc6xBPs8FdJoFqPjaEUMnMrZgOiCRUmwSzJgR38eVlUi+XXKfk3pdzlYs0jgw6RieoiFx0iSroDlVRDVH0iJ7RK3qznqwX6936mLeuWOnMEfoD6/MHvtqajg==</latexit>

FIG. 1: Berryogenesis: Spontaneous generation of Berry flux
in a time-reversal-invariant driven system. a) When excited,
the dipole mode of a metallic disk hosts an internal electric
field, Eint(t), which oscillates at the drive angular frequency,
ωd. The corresponding motion is decomposed into right and
left circulating amplitudes, Z+ and Z−, respectively. b) An
off-resonant ac electric field dresses the electronic Bloch func-
tions, yielding a finite Berry flux through the Fermi sea. In
this way, ac internal fields may dynamically alter the system’s
electronic properties, giving rise to feedback. c) Stability di-
agram, with stable (unstable) solutions of Eq. (5) indicated
by black solid (red dashed) lines. For small amplitudes of
a linearly polarized drive, the response is linearly polarized
(F̄ = 0). Above threshold, the linearly polarized solution
becomes unstable and the system spontaneously develops a
right- or left- handed circulation. Parameters: EF = 160
meV, h̄ωd = 100 meV, h̄ω0 = 100.125 meV, Q = 75.

altering its response to the driving field. Time-dependent
driving by laser or microwave fields has recently emerged
as a powerful tool for dynamically controlling the non-
equilibrium properties of quantum matter [10–24]. As we
discuss here, such fields provide the means to access non-
equilibrium spontaneous symmetry breaking associated
with novel collective mode phase transitions.

To demonstrate this principle, in this Letter we show
how feedback due to the internal fields of a metallic disk
driven at a frequency close to its natural dipole reso-
nance (Fig. 1a) gives rise to multistability and sponta-
neous symmetry breaking. When excited, the resonance
may produce rotating fields that modify the system’s
Bloch band Berry curvature (Fig. 1b). The resulting
amplitude-dependent Berry flux splits the resonance for
right- and left-handed polarizations. This feedback be-
tween field strength, field chirality, and Berry flux ulti-
mately leads to Berryogenesis: the spontaneous appear-
ance of a chiral circulating motion together with a non-
vanishing Berry flux in a time-reversal symmetric system
driven by a linearly polarized field (Fig. 1c).
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The threshold driving amplitudes that are needed to
induce Berryogenesis are modest, and can be achieved
in current high quality graphene devices [7–9] with read-
ily available terahertz to mid-infrared drives. While we
use graphene for illustration due to its simplicity and
favorability for near-term experiments, the mechanism
we discuss is general and may apply to a wide vari-
ety of materials (e.g., transition metal dichalcogenides
and multiband semimetals). The ease with which large
plasmon-enhanced internal fields can be accessed in
graphene [6, 9] makes it a natural platform for plasmonic
non-equilibrium spontaneous symmetry breaking.

Berry flux generation — We now demonstrate how
a nonvanishing Berry flux can be induced in a time-
reversal-symmetric metal subjected to an off-resonant ac
field. As a concrete example we consider electrons in
graphene at finite doping, with Fermi energy EF > 0.

Taking EF as the natural energy scale, we express the
Hamiltonian for electrons in the K valley of graphene as

HK = EF
[
k̃− Ã(t)

]
· σ, Ã(t) =

ev

cEF
A(t), (1)

where v is graphene’s Fermi velocity, c is the speed of
light, −e < 0 is the electron charge, σ = (σx, σy) is a vec-

tor of Pauli matrices, and k̃ = k/kF is the normalized 2D
wave vector, with h̄vkF = EF . The vector potential A(t)
describes the (time-varying) electromagnetic (EM) field.
Importantly, A(t) may arise both due to an externally
applied driving field, and due to time-dependent internal
fields of the system when it is driven out of equilibrium.
The Hamiltonian HK′ for electrons in the K ′ valley is
the same as that in Eq. (1), with σy → −σy in σ.

For illustration we focus on a monochromatic field,
A(t), oscillating at frequency ω. Crucially, we will con-
sider off-resonant frequencies with h̄ω < 2EF such that
absorptive transitions are prevented by Pauli blocking.
In this situation, the main action of the time-varying
A(t) in Eq. (1) is to dress/hybridize the wave functions
in the conduction and valence bands of H0 [10]. Be-
low it will be convenient to work in the basis of circu-
larly polarized fields, A(t) = 1

2 (AL + AR)e−iωt + c.c.,
where the left- and right-handed components are given
by AL = AL(x̂ + iŷ)/

√
2 and AR = AR(x̂− iŷ)/

√
2.

We analyze the induced Berry flux by studying the
Floquet-Bloch band structure arising from Eq. (1) with
the time-periodic field A(t) [see Methods]. Due to time-
reversal symmetry (TRS), the time-averaged Berry flux
F̄ associated with the Floquet Fermi sea must vanish for
a linearly polarized field, i.e., for |AL| = |AR|. However, a
chiral field with |AL| 6= |AR| breaks TRS. In this case, the
field-induced band hybridization manifests as a canting
of the electronic pseudospins (Fig. 1b), which yields a
finite Berry flux, F 6= 0 [17, 19, 21–23].

In Fig. 2a we show the dc Berry flux induced by an off-
resonant field, as a function of the (scaled) left- and right-
hand circulating field amplitudes ÃL and ÃR. In this
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⇥10�2
<latexit sha1_base64="KALjmQfwoP+u0clOjozYuNJEblM=">AAAB9XicbVC7TgMxENzjGcIrQEljESHRENlpoCMSDWWQyEPKSz7Hl1jx+U62DxSd8h80KUCIln+h40eo8SUpIGGklUYzu9rd8WMpjMX4y1tb39jc2s7t5Hf39g8OC0fHdRMlmvEai2Skmz41XArFa1ZYyZux5jT0JW/4o9vMbzxybUSkHuw45p2QDpQIBKPWSd22FSE3iOBuelme9ApFXMIzoFVCFqR48z2FDNVe4bPdj1gScmWZpMa0CI5tJ6XaCib5JN9ODI8pG9EBbzmqqFvWSWdXT9C5U/ooiLQrZdFM/T2R0tCYcei7zpDaoVn2MvE/r5XY4LqTChUnlis2XxQkEtkIZRGgvtCcWTl2hDIt3K2IDammzLqg8i4EsvzyKqmXSwSXyD0pVjDMkYNTOIMLIHAFFbiDKtSAgYZneIFX78mbem/e+7x1zVvMnMAfeB8/w12Tdw==</latexit><latexit sha1_base64="chAl/JeD8NmVxTNLzAI057g5DwE=">AAAB9XicbVC7SgNBFL0bH4nxFbW0GQyCjWEnjXYGbMQqgnlAsgmzk0kyZHZ2mZk1hCX/YaGFIrb+i53fYG+rk0ehiQcuHM65l3vv8SPBtXHdDye1srq2ns5sZDe3tnd2c3v7VR3GirIKDUWo6j7RTHDJKoYbweqRYiTwBav5g8uJX7tjSvNQ3ppRxLyA9CTvckqMlVpNwwOmEXZbyWlx3M7l3YI7BVomeE7yF18P35/p62G5nXtvdkIaB0waKojWDexGxkuIMpwKNs42Y80iQgekxxqWSmKXecn06jE6tkoHdUNlSxo0VX9PJCTQehT4tjMgpq8XvYn4n9eITffcS7iMYsMknS3qxgKZEE0iQB2uGDViZAmhittbEe0TRaixQWVtCHjx5WVSLRawW8A3OF9yYYYMHMIRnACGMyjBFZShAhQU3MMTPDtD59F5cV5nrSlnPnMAf+C8/QBgbpYo</latexit><latexit sha1_base64="chAl/JeD8NmVxTNLzAI057g5DwE=">AAAB9XicbVC7SgNBFL0bH4nxFbW0GQyCjWEnjXYGbMQqgnlAsgmzk0kyZHZ2mZk1hCX/YaGFIrb+i53fYG+rk0ehiQcuHM65l3vv8SPBtXHdDye1srq2ns5sZDe3tnd2c3v7VR3GirIKDUWo6j7RTHDJKoYbweqRYiTwBav5g8uJX7tjSvNQ3ppRxLyA9CTvckqMlVpNwwOmEXZbyWlx3M7l3YI7BVomeE7yF18P35/p62G5nXtvdkIaB0waKojWDexGxkuIMpwKNs42Y80iQgekxxqWSmKXecn06jE6tkoHdUNlSxo0VX9PJCTQehT4tjMgpq8XvYn4n9eITffcS7iMYsMknS3qxgKZEE0iQB2uGDViZAmhittbEe0TRaixQWVtCHjx5WVSLRawW8A3OF9yYYYMHMIRnACGMyjBFZShAhQU3MMTPDtD59F5cV5nrSlnPnMAf+C8/QBgbpYo</latexit><latexit sha1_base64="B+Hg0ex5G5jceNZrqyUTU8O8l/U=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBiyXpRY8FLx4r2A9otyWbZtvQbHZJskpZ+j+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8IJHCWIy/vcLG5tb2TnG3tLd/cHhUPj5pmTjVjDdZLGPdCajhUijetMJK3kk0p1EgeTuY3M799iPXRsTqwU4T7kd0pEQoGLVO6vesiLhBBPezq9psUK7gKl4ArROSkwrkaAzKX71hzNKIK8skNaZLcGL9jGormOSzUi81PKFsQke866iibpmfLa6eoQunDFEYa1fKooX6eyKjkTHTKHCdEbVjs+rNxf+8bmrDGz8TKkktV2y5KEwlsjGaR4CGQnNm5dQRyrRwtyI2ppoy64IquRDI6svrpFWrElwl96RSx3kcRTiDc7gEAtdQhztoQBMYaHiGV3jznrwX7937WLYWvHzmFP7A+/wBS/eRpQ==</latexit>

0
<latexit sha1_base64="gv0SVWvs+voh9nTqhT7AguVHGpk=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5iEcuAjWUC5gOSI+xt5pI1e3vH7p4QjvwCGwtFbP1Jdv4bN8kVmvhg4PHeDDPzgkRwbVz32ylsbe/s7hX3SweHR8cn5dOzjo5TxbDNYhGrXkA1Ci6xbbgR2EsU0igQ2A2mdwu/+4RK81g+mFmCfkTHkoecUWOlljssV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukU6t6btVr1SqNmzyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8Ac/aMow==</latexit><latexit sha1_base64="gv0SVWvs+voh9nTqhT7AguVHGpk=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5iEcuAjWUC5gOSI+xt5pI1e3vH7p4QjvwCGwtFbP1Jdv4bN8kVmvhg4PHeDDPzgkRwbVz32ylsbe/s7hX3SweHR8cn5dOzjo5TxbDNYhGrXkA1Ci6xbbgR2EsU0igQ2A2mdwu/+4RK81g+mFmCfkTHkoecUWOlljssV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukU6t6btVr1SqNmzyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8Ac/aMow==</latexit><latexit sha1_base64="gv0SVWvs+voh9nTqhT7AguVHGpk=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5iEcuAjWUC5gOSI+xt5pI1e3vH7p4QjvwCGwtFbP1Jdv4bN8kVmvhg4PHeDDPzgkRwbVz32ylsbe/s7hX3SweHR8cn5dOzjo5TxbDNYhGrXkA1Ci6xbbgR2EsU0igQ2A2mdwu/+4RK81g+mFmCfkTHkoecUWOlljssV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukU6t6btVr1SqNmzyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8Ac/aMow==</latexit><latexit sha1_base64="gv0SVWvs+voh9nTqhT7AguVHGpk=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5iEcuAjWUC5gOSI+xt5pI1e3vH7p4QjvwCGwtFbP1Jdv4bN8kVmvhg4PHeDDPzgkRwbVz32ylsbe/s7hX3SweHR8cn5dOzjo5TxbDNYhGrXkA1Ci6xbbgR2EsU0igQ2A2mdwu/+4RK81g+mFmCfkTHkoecUWOlljssV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukU6t6btVr1SqNmzyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8Ac/aMow==</latexit><latexit sha1_base64="gv0SVWvs+voh9nTqhT7AguVHGpk=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5iEcuAjWUC5gOSI+xt5pI1e3vH7p4QjvwCGwtFbP1Jdv4bN8kVmvhg4PHeDDPzgkRwbVz32ylsbe/s7hX3SweHR8cn5dOzjo5TxbDNYhGrXkA1Ci6xbbgR2EsU0igQ2A2mdwu/+4RK81g+mFmCfkTHkoecUWOlljssV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukU6t6btVr1SqNmzyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8Ac/aMow==</latexit><latexit sha1_base64="gv0SVWvs+voh9nTqhT7AguVHGpk=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5iEcuAjWUC5gOSI+xt5pI1e3vH7p4QjvwCGwtFbP1Jdv4bN8kVmvhg4PHeDDPzgkRwbVz32ylsbe/s7hX3SweHR8cn5dOzjo5TxbDNYhGrXkA1Ci6xbbgR2EsU0igQ2A2mdwu/+4RK81g+mFmCfkTHkoecUWOlljssV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukU6t6btVr1SqNmzyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8Ac/aMow==</latexit><latexit sha1_base64="gv0SVWvs+voh9nTqhT7AguVHGpk=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5iEcuAjWUC5gOSI+xt5pI1e3vH7p4QjvwCGwtFbP1Jdv4bN8kVmvhg4PHeDDPzgkRwbVz32ylsbe/s7hX3SweHR8cn5dOzjo5TxbDNYhGrXkA1Ci6xbbgR2EsU0igQ2A2mdwu/+4RK81g+mFmCfkTHkoecUWOlljssV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukU6t6btVr1SqNmzyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8Ac/aMow==</latexit>

50
<latexit sha1_base64="pMltFPxBdklCOT02GKG99C87p8k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0kqRY8FLx6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD3V3UK64VXcBsk68nFQgR3NQ/uoPY5ZGXCGT1Jie5yboZ1SjYJLPSv3U8ISyCR3xnqWKRtz42eLSGbmwypCEsbalkCzU3xMZjYyZRoHtjCiOzao3F//zeimGN34mVJIiV2y5KEwlwZjM3yZDoTlDObWEMi3srYSNqaYMbTglG4K3+vI6adeqnlv17muVxlUeRxHO4BwuwYNraMAdNKEFDEJ4hld4cybOi/PufCxbC04+cwp/4Hz+AOljjOI=</latexit><latexit sha1_base64="pMltFPxBdklCOT02GKG99C87p8k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0kqRY8FLx6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD3V3UK64VXcBsk68nFQgR3NQ/uoPY5ZGXCGT1Jie5yboZ1SjYJLPSv3U8ISyCR3xnqWKRtz42eLSGbmwypCEsbalkCzU3xMZjYyZRoHtjCiOzao3F//zeimGN34mVJIiV2y5KEwlwZjM3yZDoTlDObWEMi3srYSNqaYMbTglG4K3+vI6adeqnlv17muVxlUeRxHO4BwuwYNraMAdNKEFDEJ4hld4cybOi/PufCxbC04+cwp/4Hz+AOljjOI=</latexit><latexit sha1_base64="pMltFPxBdklCOT02GKG99C87p8k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0kqRY8FLx6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD3V3UK64VXcBsk68nFQgR3NQ/uoPY5ZGXCGT1Jie5yboZ1SjYJLPSv3U8ISyCR3xnqWKRtz42eLSGbmwypCEsbalkCzU3xMZjYyZRoHtjCiOzao3F//zeimGN34mVJIiV2y5KEwlwZjM3yZDoTlDObWEMi3srYSNqaYMbTglG4K3+vI6adeqnlv17muVxlUeRxHO4BwuwYNraMAdNKEFDEJ4hld4cybOi/PufCxbC04+cwp/4Hz+AOljjOI=</latexit><latexit sha1_base64="pMltFPxBdklCOT02GKG99C87p8k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0kqRY8FLx6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD3V3UK64VXcBsk68nFQgR3NQ/uoPY5ZGXCGT1Jie5yboZ1SjYJLPSv3U8ISyCR3xnqWKRtz42eLSGbmwypCEsbalkCzU3xMZjYyZRoHtjCiOzao3F//zeimGN34mVJIiV2y5KEwlwZjM3yZDoTlDObWEMi3srYSNqaYMbTglG4K3+vI6adeqnlv17muVxlUeRxHO4BwuwYNraMAdNKEFDEJ4hld4cybOi/PufCxbC04+cwp/4Hz+AOljjOI=</latexit>

100
<latexit sha1_base64="iWsDvBGW+PdqtKMcPZdLlrq9KvA=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFfZioWXAxjKi+YDkCHubTbJkb+/YnRPCkZ9gY6GIrb/Izn/jJrlCEx8MPN6bYWZemChpkdJvr7CxubW9U9wt7e0fHB6Vj09aNk4NF00eq9h0QmaFklo0UaISncQIFoVKtMPJ7dxvPwljZawfcZqIIGIjLYeSM3TSg09pv1yhVboAWSd+TiqQo9Evf/UGMU8joZErZm3XpwkGGTMouRKzUi+1ImF8wkai66hmkbBBtjh1Ri6cMiDD2LjSSBbq74mMRdZOo9B1RgzHdtWbi/953RSHN0EmdZKi0Hy5aJgqgjGZ/00G0giOauoI40a6WwkfM8M4unRKLgR/9eV10qpVfVr172uV+lUeRxHO4BwuwYdrqMMdNKAJHEbwDK/w5invxXv3PpatBS+fOYU/8D5/AFFljRg=</latexit><latexit sha1_base64="iWsDvBGW+PdqtKMcPZdLlrq9KvA=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFfZioWXAxjKi+YDkCHubTbJkb+/YnRPCkZ9gY6GIrb/Izn/jJrlCEx8MPN6bYWZemChpkdJvr7CxubW9U9wt7e0fHB6Vj09aNk4NF00eq9h0QmaFklo0UaISncQIFoVKtMPJ7dxvPwljZawfcZqIIGIjLYeSM3TSg09pv1yhVboAWSd+TiqQo9Evf/UGMU8joZErZm3XpwkGGTMouRKzUi+1ImF8wkai66hmkbBBtjh1Ri6cMiDD2LjSSBbq74mMRdZOo9B1RgzHdtWbi/953RSHN0EmdZKi0Hy5aJgqgjGZ/00G0giOauoI40a6WwkfM8M4unRKLgR/9eV10qpVfVr172uV+lUeRxHO4BwuwYdrqMMdNKAJHEbwDK/w5invxXv3PpatBS+fOYU/8D5/AFFljRg=</latexit><latexit sha1_base64="iWsDvBGW+PdqtKMcPZdLlrq9KvA=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFfZioWXAxjKi+YDkCHubTbJkb+/YnRPCkZ9gY6GIrb/Izn/jJrlCEx8MPN6bYWZemChpkdJvr7CxubW9U9wt7e0fHB6Vj09aNk4NF00eq9h0QmaFklo0UaISncQIFoVKtMPJ7dxvPwljZawfcZqIIGIjLYeSM3TSg09pv1yhVboAWSd+TiqQo9Evf/UGMU8joZErZm3XpwkGGTMouRKzUi+1ImF8wkai66hmkbBBtjh1Ri6cMiDD2LjSSBbq74mMRdZOo9B1RgzHdtWbi/953RSHN0EmdZKi0Hy5aJgqgjGZ/00G0giOauoI40a6WwkfM8M4unRKLgR/9eV10qpVfVr172uV+lUeRxHO4BwuwYdrqMMdNKAJHEbwDK/w5invxXv3PpatBS+fOYU/8D5/AFFljRg=</latexit><latexit sha1_base64="iWsDvBGW+PdqtKMcPZdLlrq9KvA=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFfZioWXAxjKi+YDkCHubTbJkb+/YnRPCkZ9gY6GIrb/Izn/jJrlCEx8MPN6bYWZemChpkdJvr7CxubW9U9wt7e0fHB6Vj09aNk4NF00eq9h0QmaFklo0UaISncQIFoVKtMPJ7dxvPwljZawfcZqIIGIjLYeSM3TSg09pv1yhVboAWSd+TiqQo9Evf/UGMU8joZErZm3XpwkGGTMouRKzUi+1ImF8wkai66hmkbBBtjh1Ri6cMiDD2LjSSBbq74mMRdZOo9B1RgzHdtWbi/953RSHN0EmdZKi0Hy5aJgqgjGZ/00G0giOauoI40a6WwkfM8M4unRKLgR/9eV10qpVfVr172uV+lUeRxHO4BwuwYdrqMMdNKAJHEbwDK/w5invxXv3PpatBS+fOYU/8D5/AFFljRg=</latexit>

150
<latexit sha1_base64="WFu84lZpmqcUyfSvQnFBClANgiE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0kqRY8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD17dHZQrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4Y2fCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68Ttq1qudWvftapXGVx1GEMziHS/DgGhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH1j+jR0=</latexit><latexit sha1_base64="WFu84lZpmqcUyfSvQnFBClANgiE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0kqRY8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD17dHZQrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4Y2fCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68Ttq1qudWvftapXGVx1GEMziHS/DgGhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH1j+jR0=</latexit><latexit sha1_base64="WFu84lZpmqcUyfSvQnFBClANgiE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0kqRY8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD17dHZQrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4Y2fCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68Ttq1qudWvftapXGVx1GEMziHS/DgGhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH1j+jR0=</latexit><latexit sha1_base64="WFu84lZpmqcUyfSvQnFBClANgiE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0kqRY8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD17dHZQrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4Y2fCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68Ttq1qudWvftapXGVx1GEMziHS/DgGhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH1j+jR0=</latexit>

b)
<latexit sha1_base64="txoLWzBtBMCkSPOhnys4Eo2QDwU=">AAAB4nicbVDLSgMxFL1TX3V8VV26CRZBN2Wmm3ZZcOOyon1AW0omk2lDM5khuSOU0h8QXIigG7/IP/BvTNvZtPVA4HDOCfeeG6RSGPS8X6ews7u3f1A8dI+OT07PSucXbZNkmvEWS2SiuwE1XArFWyhQ8m6qOY0DyTvB5H7hd164NiJRzzhN+SCmIyUiwSha6ckN7oalslfxliDbxM9JGXI0h6WffpiwLOYKmaTG9HwvxcGMahRM8rnbzwxPKZvQEZ8tF5yTGyuFJEq0fQrJUl3L0diYaRzYZExxbDa9hfif18swqg9mQqUZcsVWg6JMEkzIoi0JheYM5ZRQxuy+GUW7BxtTTRnaq7i2vL9ZdZu0qxXfq/iP1XKjnp+hCFdwDbfgQw0a8ABNaAGDEbzBJ3w5ofPqvDsfq2jByf9cwhqc7z+r64mt</latexit><latexit sha1_base64="txoLWzBtBMCkSPOhnys4Eo2QDwU=">AAAB4nicbVDLSgMxFL1TX3V8VV26CRZBN2Wmm3ZZcOOyon1AW0omk2lDM5khuSOU0h8QXIigG7/IP/BvTNvZtPVA4HDOCfeeG6RSGPS8X6ews7u3f1A8dI+OT07PSucXbZNkmvEWS2SiuwE1XArFWyhQ8m6qOY0DyTvB5H7hd164NiJRzzhN+SCmIyUiwSha6ckN7oalslfxliDbxM9JGXI0h6WffpiwLOYKmaTG9HwvxcGMahRM8rnbzwxPKZvQEZ8tF5yTGyuFJEq0fQrJUl3L0diYaRzYZExxbDa9hfif18swqg9mQqUZcsVWg6JMEkzIoi0JheYM5ZRQxuy+GUW7BxtTTRnaq7i2vL9ZdZu0qxXfq/iP1XKjnp+hCFdwDbfgQw0a8ABNaAGDEbzBJ3w5ofPqvDsfq2jByf9cwhqc7z+r64mt</latexit><latexit sha1_base64="txoLWzBtBMCkSPOhnys4Eo2QDwU=">AAAB4nicbVDLSgMxFL1TX3V8VV26CRZBN2Wmm3ZZcOOyon1AW0omk2lDM5khuSOU0h8QXIigG7/IP/BvTNvZtPVA4HDOCfeeG6RSGPS8X6ews7u3f1A8dI+OT07PSucXbZNkmvEWS2SiuwE1XArFWyhQ8m6qOY0DyTvB5H7hd164NiJRzzhN+SCmIyUiwSha6ckN7oalslfxliDbxM9JGXI0h6WffpiwLOYKmaTG9HwvxcGMahRM8rnbzwxPKZvQEZ8tF5yTGyuFJEq0fQrJUl3L0diYaRzYZExxbDa9hfif18swqg9mQqUZcsVWg6JMEkzIoi0JheYM5ZRQxuy+GUW7BxtTTRnaq7i2vL9ZdZu0qxXfq/iP1XKjnp+hCFdwDbfgQw0a8ABNaAGDEbzBJ3w5ofPqvDsfq2jByf9cwhqc7z+r64mt</latexit><latexit sha1_base64="txoLWzBtBMCkSPOhnys4Eo2QDwU=">AAAB4nicbVDLSgMxFL1TX3V8VV26CRZBN2Wmm3ZZcOOyon1AW0omk2lDM5khuSOU0h8QXIigG7/IP/BvTNvZtPVA4HDOCfeeG6RSGPS8X6ews7u3f1A8dI+OT07PSucXbZNkmvEWS2SiuwE1XArFWyhQ8m6qOY0DyTvB5H7hd164NiJRzzhN+SCmIyUiwSha6ckN7oalslfxliDbxM9JGXI0h6WffpiwLOYKmaTG9HwvxcGMahRM8rnbzwxPKZvQEZ8tF5yTGyuFJEq0fQrJUl3L0diYaRzYZExxbDa9hfif18swqg9mQqUZcsVWg6JMEkzIoi0JheYM5ZRQxuy+GUW7BxtTTRnaq7i2vL9ZdZu0qxXfq/iP1XKjnp+hCFdwDbfgQw0a8ABNaAGDEbzBJ3w5ofPqvDsfq2jByf9cwhqc7z+r64mt</latexit>

a)
<latexit sha1_base64="wdaDCkB1nB2BvRoCnglwvVONV7I=">AAAB4nicbVDLSgNBEOz1GddX1KOXwSDoJezmYo4BLx4jmgckIfTOTpIhsw9meoUQ8gOCBxH04hf5B/6Nk2QvSSwYKKpq6K4OUiUNed6vs7W9s7u3XzhwD4+OT06LZ+dNk2SaiwZPVKLbARqhZCwaJEmJdqoFRoESrWB8P/dbL0IbmcTPNElFL8JhLAeSI1npycXbfrHklb0F2Cbxc1KCHPV+8acbJjyLRExcoTEd30upN0VNkisxc7uZESnyMQ7FdLHgjF1bKWSDRNsXE1uoKzmMjJlEgU1GSCOz7s3F/7xORoNqbyrjNCMR8+WgQaYYJWzeloVSC05qwpBzu2+GZPfgI9TIyV7FteX99aqbpFkp+17Zf6yUatX8DAW4hCu4AR/uoAYPUIcGcBjCG3zClxM6r86787GMbjn5nwtYgfP9B6puiaw=</latexit><latexit sha1_base64="wdaDCkB1nB2BvRoCnglwvVONV7I=">AAAB4nicbVDLSgNBEOz1GddX1KOXwSDoJezmYo4BLx4jmgckIfTOTpIhsw9meoUQ8gOCBxH04hf5B/6Nk2QvSSwYKKpq6K4OUiUNed6vs7W9s7u3XzhwD4+OT06LZ+dNk2SaiwZPVKLbARqhZCwaJEmJdqoFRoESrWB8P/dbL0IbmcTPNElFL8JhLAeSI1npycXbfrHklb0F2Cbxc1KCHPV+8acbJjyLRExcoTEd30upN0VNkisxc7uZESnyMQ7FdLHgjF1bKWSDRNsXE1uoKzmMjJlEgU1GSCOz7s3F/7xORoNqbyrjNCMR8+WgQaYYJWzeloVSC05qwpBzu2+GZPfgI9TIyV7FteX99aqbpFkp+17Zf6yUatX8DAW4hCu4AR/uoAYPUIcGcBjCG3zClxM6r86787GMbjn5nwtYgfP9B6puiaw=</latexit><latexit sha1_base64="wdaDCkB1nB2BvRoCnglwvVONV7I=">AAAB4nicbVDLSgNBEOz1GddX1KOXwSDoJezmYo4BLx4jmgckIfTOTpIhsw9meoUQ8gOCBxH04hf5B/6Nk2QvSSwYKKpq6K4OUiUNed6vs7W9s7u3XzhwD4+OT06LZ+dNk2SaiwZPVKLbARqhZCwaJEmJdqoFRoESrWB8P/dbL0IbmcTPNElFL8JhLAeSI1npycXbfrHklb0F2Cbxc1KCHPV+8acbJjyLRExcoTEd30upN0VNkisxc7uZESnyMQ7FdLHgjF1bKWSDRNsXE1uoKzmMjJlEgU1GSCOz7s3F/7xORoNqbyrjNCMR8+WgQaYYJWzeloVSC05qwpBzu2+GZPfgI9TIyV7FteX99aqbpFkp+17Zf6yUatX8DAW4hCu4AR/uoAYPUIcGcBjCG3zClxM6r86787GMbjn5nwtYgfP9B6puiaw=</latexit><latexit sha1_base64="wdaDCkB1nB2BvRoCnglwvVONV7I=">AAAB4nicbVDLSgNBEOz1GddX1KOXwSDoJezmYo4BLx4jmgckIfTOTpIhsw9meoUQ8gOCBxH04hf5B/6Nk2QvSSwYKKpq6K4OUiUNed6vs7W9s7u3XzhwD4+OT06LZ+dNk2SaiwZPVKLbARqhZCwaJEmJdqoFRoESrWB8P/dbL0IbmcTPNElFL8JhLAeSI1npycXbfrHklb0F2Cbxc1KCHPV+8acbJjyLRExcoTEd30upN0VNkisxc7uZESnyMQ7FdLHgjF1bKWSDRNsXE1uoKzmMjJlEgU1GSCOz7s3F/7xORoNqbyrjNCMR8+WgQaYYJWzeloVSC05qwpBzu2+GZPfgI9TIyV7FteX99aqbpFkp+17Zf6yUatX8DAW4hCu4AR/uoAYPUIcGcBjCG3zClxM6r86787GMbjn5nwtYgfP9B6puiaw=</latexit>
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<latexit sha1_base64="IfZp5sypb4PXkco77GwOI+AEejU=">AAACCXicbVDLSsNAFJ3UV62vqEs3g63gQkpSF7osCsVlBfuAJpTJdNIOnUzCzEQMIVs3/oobF4q49Q/c+TdO2iy09cCFwzn3cu89XsSoVJb1bZRWVtfWN8qbla3tnd09c/+gK8NYYNLBIQtF30OSMMpJR1HFSD8SBAUeIz1vep37vXsiJA35nUoi4gZozKlPMVJaGprwigiRwBaLH85gzfGQSJ0AqQlGLG1lWQ0OzapVt2aAy8QuSBUUaA/NL2cU4jggXGGGpBzYVqTcFAlFMSNZxYkliRCeojEZaMpRQKSbzj7J4IlWRtAPhS6u4Ez9PZGiQMok8HRnfqVc9HLxP28QK//STSmPYkU4ni/yYwZVCPNY4IgKghVLNEFYUH0rxBMkEFY6vIoOwV58eZl0G3Xbqtu3jWrzvIijDI7AMTgFNrgATXAD2qADMHgEz+AVvBlPxovxbnzMW0tGMXMI/sD4/AEuG5lO</latexit><latexit sha1_base64="IfZp5sypb4PXkco77GwOI+AEejU=">AAACCXicbVDLSsNAFJ3UV62vqEs3g63gQkpSF7osCsVlBfuAJpTJdNIOnUzCzEQMIVs3/oobF4q49Q/c+TdO2iy09cCFwzn3cu89XsSoVJb1bZRWVtfWN8qbla3tnd09c/+gK8NYYNLBIQtF30OSMMpJR1HFSD8SBAUeIz1vep37vXsiJA35nUoi4gZozKlPMVJaGprwigiRwBaLH85gzfGQSJ0AqQlGLG1lWQ0OzapVt2aAy8QuSBUUaA/NL2cU4jggXGGGpBzYVqTcFAlFMSNZxYkliRCeojEZaMpRQKSbzj7J4IlWRtAPhS6u4Ez9PZGiQMok8HRnfqVc9HLxP28QK//STSmPYkU4ni/yYwZVCPNY4IgKghVLNEFYUH0rxBMkEFY6vIoOwV58eZl0G3Xbqtu3jWrzvIijDI7AMTgFNrgATXAD2qADMHgEz+AVvBlPxovxbnzMW0tGMXMI/sD4/AEuG5lO</latexit><latexit sha1_base64="IfZp5sypb4PXkco77GwOI+AEejU=">AAACCXicbVDLSsNAFJ3UV62vqEs3g63gQkpSF7osCsVlBfuAJpTJdNIOnUzCzEQMIVs3/oobF4q49Q/c+TdO2iy09cCFwzn3cu89XsSoVJb1bZRWVtfWN8qbla3tnd09c/+gK8NYYNLBIQtF30OSMMpJR1HFSD8SBAUeIz1vep37vXsiJA35nUoi4gZozKlPMVJaGprwigiRwBaLH85gzfGQSJ0AqQlGLG1lWQ0OzapVt2aAy8QuSBUUaA/NL2cU4jggXGGGpBzYVqTcFAlFMSNZxYkliRCeojEZaMpRQKSbzj7J4IlWRtAPhS6u4Ez9PZGiQMok8HRnfqVc9HLxP28QK//STSmPYkU4ni/yYwZVCPNY4IgKghVLNEFYUH0rxBMkEFY6vIoOwV58eZl0G3Xbqtu3jWrzvIijDI7AMTgFNrgATXAD2qADMHgEz+AVvBlPxovxbnzMW0tGMXMI/sD4/AEuG5lO</latexit><latexit sha1_base64="IfZp5sypb4PXkco77GwOI+AEejU=">AAACCXicbVDLSsNAFJ3UV62vqEs3g63gQkpSF7osCsVlBfuAJpTJdNIOnUzCzEQMIVs3/oobF4q49Q/c+TdO2iy09cCFwzn3cu89XsSoVJb1bZRWVtfWN8qbla3tnd09c/+gK8NYYNLBIQtF30OSMMpJR1HFSD8SBAUeIz1vep37vXsiJA35nUoi4gZozKlPMVJaGprwigiRwBaLH85gzfGQSJ0AqQlGLG1lWQ0OzapVt2aAy8QuSBUUaA/NL2cU4jggXGGGpBzYVqTcFAlFMSNZxYkliRCeojEZaMpRQKSbzj7J4IlWRtAPhS6u4Ez9PZGiQMok8HRnfqVc9HLxP28QK//STSmPYkU4ni/yYwZVCPNY4IgKghVLNEFYUH0rxBMkEFY6vIoOwV58eZl0G3Xbqtu3jWrzvIijDI7AMTgFNrgATXAD2qADMHgEz+AVvBlPxovxbnzMW0tGMXMI/sD4/AEuG5lO</latexit> B
er
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F̄

<latexit sha1_base64="IfZp5sypb4PXkco77GwOI+AEejU=">AAACCXicbVDLSsNAFJ3UV62vqEs3g63gQkpSF7osCsVlBfuAJpTJdNIOnUzCzEQMIVs3/oobF4q49Q/c+TdO2iy09cCFwzn3cu89XsSoVJb1bZRWVtfWN8qbla3tnd09c/+gK8NYYNLBIQtF30OSMMpJR1HFSD8SBAUeIz1vep37vXsiJA35nUoi4gZozKlPMVJaGprwigiRwBaLH85gzfGQSJ0AqQlGLG1lWQ0OzapVt2aAy8QuSBUUaA/NL2cU4jggXGGGpBzYVqTcFAlFMSNZxYkliRCeojEZaMpRQKSbzj7J4IlWRtAPhS6u4Ez9PZGiQMok8HRnfqVc9HLxP28QK//STSmPYkU4ni/yYwZVCPNY4IgKghVLNEFYUH0rxBMkEFY6vIoOwV58eZl0G3Xbqtu3jWrzvIijDI7AMTgFNrgATXAD2qADMHgEz+AVvBlPxovxbnzMW0tGMXMI/sD4/AEuG5lO</latexit><latexit sha1_base64="IfZp5sypb4PXkco77GwOI+AEejU=">AAACCXicbVDLSsNAFJ3UV62vqEs3g63gQkpSF7osCsVlBfuAJpTJdNIOnUzCzEQMIVs3/oobF4q49Q/c+TdO2iy09cCFwzn3cu89XsSoVJb1bZRWVtfWN8qbla3tnd09c/+gK8NYYNLBIQtF30OSMMpJR1HFSD8SBAUeIz1vep37vXsiJA35nUoi4gZozKlPMVJaGprwigiRwBaLH85gzfGQSJ0AqQlGLG1lWQ0OzapVt2aAy8QuSBUUaA/NL2cU4jggXGGGpBzYVqTcFAlFMSNZxYkliRCeojEZaMpRQKSbzj7J4IlWRtAPhS6u4Ez9PZGiQMok8HRnfqVc9HLxP28QK//STSmPYkU4ni/yYwZVCPNY4IgKghVLNEFYUH0rxBMkEFY6vIoOwV58eZl0G3Xbqtu3jWrzvIijDI7AMTgFNrgATXAD2qADMHgEz+AVvBlPxovxbnzMW0tGMXMI/sD4/AEuG5lO</latexit><latexit sha1_base64="IfZp5sypb4PXkco77GwOI+AEejU=">AAACCXicbVDLSsNAFJ3UV62vqEs3g63gQkpSF7osCsVlBfuAJpTJdNIOnUzCzEQMIVs3/oobF4q49Q/c+TdO2iy09cCFwzn3cu89XsSoVJb1bZRWVtfWN8qbla3tnd09c/+gK8NYYNLBIQtF30OSMMpJR1HFSD8SBAUeIz1vep37vXsiJA35nUoi4gZozKlPMVJaGprwigiRwBaLH85gzfGQSJ0AqQlGLG1lWQ0OzapVt2aAy8QuSBUUaA/NL2cU4jggXGGGpBzYVqTcFAlFMSNZxYkliRCeojEZaMpRQKSbzj7J4IlWRtAPhS6u4Ez9PZGiQMok8HRnfqVc9HLxP28QK//STSmPYkU4ni/yYwZVCPNY4IgKghVLNEFYUH0rxBMkEFY6vIoOwV58eZl0G3Xbqtu3jWrzvIijDI7AMTgFNrgATXAD2qADMHgEz+AVvBlPxovxbnzMW0tGMXMI/sD4/AEuG5lO</latexit><latexit sha1_base64="IfZp5sypb4PXkco77GwOI+AEejU=">AAACCXicbVDLSsNAFJ3UV62vqEs3g63gQkpSF7osCsVlBfuAJpTJdNIOnUzCzEQMIVs3/oobF4q49Q/c+TdO2iy09cCFwzn3cu89XsSoVJb1bZRWVtfWN8qbla3tnd09c/+gK8NYYNLBIQtF30OSMMpJR1HFSD8SBAUeIz1vep37vXsiJA35nUoi4gZozKlPMVJaGprwigiRwBaLH85gzfGQSJ0AqQlGLG1lWQ0OzapVt2aAy8QuSBUUaA/NL2cU4jggXGGGpBzYVqTcFAlFMSNZxYkliRCeojEZaMpRQKSbzj7J4IlWRtAPhS6u4Ez9PZGiQMok8HRnfqVc9HLxP28QK//STSmPYkU4ni/yYwZVCPNY4IgKghVLNEFYUH0rxBMkEFY6vIoOwV58eZl0G3Xbqtu3jWrzvIijDI7AMTgFNrgATXAD2qADMHgEz+AVvBlPxovxbnzMW0tGMXMI/sD4/AEuG5lO</latexit>

Drive amplitude, Erms (V/cm)
<latexit sha1_base64="gUuIEU4Kx9lCMSYv4LIDGSTaQwQ=">AAACDnicbVA9SwNBEN3zM8avU0ubxSQQQeJdLLQMqGAZwXxAcoS9zSRZsnt37O4FwpFfYONfsbFQxNbazn/jJrlCEx8MPN6bYWaeH3GmtON8Wyura+sbm5mt7PbO7t6+fXBYV2EsKdRoyEPZ9IkCzgKoaaY5NCMJRPgcGv7weuo3RiAVC4MHPY7AE6QfsB6jRBupYxduJBsBJsIs03EXznD+tpO0pcBSqEkeF+vnVJx27JxTcmbAy8RNSQ6lqHbsr3Y3pLGAQFNOlGq5TqS9hEjNKIdJth0riAgdkj60DA2IAOUls3cmuGCULu6F0lSg8Uz9PZEQodRY+KZTED1Qi95U/M9rxbp35SUsiGINAZ0v6sUc6xBPs8FdJoFqPjaEUMnMrZgOiCRUmwSzJgR38eVlUi+XXKfk3pdzlYs0jgw6RieoiFx0iSroDlVRDVH0iJ7RK3qznqwX6936mLeuWOnMEfoD6/MHvtqajg==</latexit><latexit sha1_base64="gUuIEU4Kx9lCMSYv4LIDGSTaQwQ=">AAACDnicbVA9SwNBEN3zM8avU0ubxSQQQeJdLLQMqGAZwXxAcoS9zSRZsnt37O4FwpFfYONfsbFQxNbazn/jJrlCEx8MPN6bYWaeH3GmtON8Wyura+sbm5mt7PbO7t6+fXBYV2EsKdRoyEPZ9IkCzgKoaaY5NCMJRPgcGv7weuo3RiAVC4MHPY7AE6QfsB6jRBupYxduJBsBJsIs03EXznD+tpO0pcBSqEkeF+vnVJx27JxTcmbAy8RNSQ6lqHbsr3Y3pLGAQFNOlGq5TqS9hEjNKIdJth0riAgdkj60DA2IAOUls3cmuGCULu6F0lSg8Uz9PZEQodRY+KZTED1Qi95U/M9rxbp35SUsiGINAZ0v6sUc6xBPs8FdJoFqPjaEUMnMrZgOiCRUmwSzJgR38eVlUi+XXKfk3pdzlYs0jgw6RieoiFx0iSroDlVRDVH0iJ7RK3qznqwX6936mLeuWOnMEfoD6/MHvtqajg==</latexit><latexit sha1_base64="gUuIEU4Kx9lCMSYv4LIDGSTaQwQ=">AAACDnicbVA9SwNBEN3zM8avU0ubxSQQQeJdLLQMqGAZwXxAcoS9zSRZsnt37O4FwpFfYONfsbFQxNbazn/jJrlCEx8MPN6bYWaeH3GmtON8Wyura+sbm5mt7PbO7t6+fXBYV2EsKdRoyEPZ9IkCzgKoaaY5NCMJRPgcGv7weuo3RiAVC4MHPY7AE6QfsB6jRBupYxduJBsBJsIs03EXznD+tpO0pcBSqEkeF+vnVJx27JxTcmbAy8RNSQ6lqHbsr3Y3pLGAQFNOlGq5TqS9hEjNKIdJth0riAgdkj60DA2IAOUls3cmuGCULu6F0lSg8Uz9PZEQodRY+KZTED1Qi95U/M9rxbp35SUsiGINAZ0v6sUc6xBPs8FdJoFqPjaEUMnMrZgOiCRUmwSzJgR38eVlUi+XXKfk3pdzlYs0jgw6RieoiFx0iSroDlVRDVH0iJ7RK3qznqwX6936mLeuWOnMEfoD6/MHvtqajg==</latexit><latexit sha1_base64="gUuIEU4Kx9lCMSYv4LIDGSTaQwQ=">AAACDnicbVA9SwNBEN3zM8avU0ubxSQQQeJdLLQMqGAZwXxAcoS9zSRZsnt37O4FwpFfYONfsbFQxNbazn/jJrlCEx8MPN6bYWaeH3GmtON8Wyura+sbm5mt7PbO7t6+fXBYV2EsKdRoyEPZ9IkCzgKoaaY5NCMJRPgcGv7weuo3RiAVC4MHPY7AE6QfsB6jRBupYxduJBsBJsIs03EXznD+tpO0pcBSqEkeF+vnVJx27JxTcmbAy8RNSQ6lqHbsr3Y3pLGAQFNOlGq5TqS9hEjNKIdJth0riAgdkj60DA2IAOUls3cmuGCULu6F0lSg8Uz9PZEQodRY+KZTED1Qi95U/M9rxbp35SUsiGINAZ0v6sUc6xBPs8FdJoFqPjaEUMnMrZgOiCRUmwSzJgR38eVlUi+XXKfk3pdzlYs0jgw6RieoiFx0iSroDlVRDVH0iJ7RK3qznqwX6936mLeuWOnMEfoD6/MHvtqajg==</latexit>

FIG. 2: Berry flux generation and non-linear plasmon dy-
namics. a) Time-averaged Berry flux induced by a harmonic
drive with angular frequency ωd and (dimensionless) left- and

right-circular polarization amplitudes ÃL and ÃR, respec-
tively [see Eq. (1)]. In the off-resonant regime, the induced

flux is approximately given by F̄ ≈ β(|ÃL|2 − |ÃR|2), where
β ∼ O(1) depends on h̄ωd/EF . The surface shown is for
h̄ω/EF = 0.625. b) Steady state Berry flux for a graphene
disk driven by a circularly polarized driving field. Stable
and unstable steady states are indicated by black solid and
red dashed lines, respectively. Parameters: EF = 160 meV,
h̄ωd = 100 meV, h̄ω0 = 100.75 meV, Q = 100.

regime, F̄ exhibits a characteristic saddle-like shape F̄ ≈
β(|ÃL|2− |ÃR|2), as may be anticipated by second-order
perturbation theory. Here β is an O(1) dimensionless
prefactor; for the parameters in graphene used in Fig. 2a
we find β ≈ 2.3. Berry flux generation thus provides a
sensitive detector for TRS breaking, and as we discuss
below, naturally couples with plasmonic dynamics.

Non-linear plasmon dynamics — When a plas-
monic mode is excited near resonance, A(t) in Eq. (1)
may easily be dominated by internal fields associated
with the oscillating charge density in the system [5, 6].
Importantly, the plasmon resonance itself is sensitive to
the development of Berry flux; this feedback provides the
crucial source of plasmonic nonlinearity that we study.

To illustrate this phenomenon we consider the dipolar
mode of a circular electronic disk (Fig. 1a). We describe
the plasmon dynamics using center of mass (COM) co-
ordinates for position, {r(t)} = {x(t), y(t)}, and momen-
tum, {p(t)} = {px(t), py(t)}. Here {·} denotes an average
over the electronic distribution function. The resulting
plasmon equations of motion (derived from the kinetic
equation [28–30]) are given by:

d{r}
dt

=
{p}
m
− F [Etot(t)]

h̄n0
ẑ× eEtot(t),

d{p}
dt

= −mω2
0{r} − γ{p} − eEdrive(t), (2)

where ω0 is the angular frequency of the bare plasmon
resonance of the disk (i.e., for F = 0), m is the plasmon
mass, n0 is the electron density, and γ is the damping
rate of the plasmon mode [36]. The fields Etot(t) and
Edrive(t) ∼ e−iωdt are the total and the (monochromatic)
driving electric fields, respectively. Here ωd is the angular
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frequency of the drive. Importantly, for F 6= 0, the cross
product in the first line of Eq. (2) couples the modes with
linear polarizations along x̂ and ŷ. The nonlinearity of
the system arises due to the dependence of Etot on the
plasmonic motion, {r(t)} (see below).

Within our mean-field approach, that focuses on the
COM motion of the plasmon dipole, any spatial depen-
dence of the internal and external fields is integrated out
to obtain the effective electric field acting on the COM:
−eEtot(t) = −eEdrive(t) − mω2

0{r}, where −mω2
0{r} is

the restoring force acting on the COM. Close to reso-
nance, the plasmonic internal field is enhanced by a fac-
tor ω0/γ = 2Q relative to the driving field, where Q is
the quality factor of the resonance. For large Q [7–9],
the total electric field may thus be well approximated
by eEtot(t) ≈ mω2

0{r(t)}; for simplicity, we make this
replacement in the analysis below.

Our approach [Eq. (2)] is designed to capture the time-
periodic steady-state motion of the system, where the
Berry flux F is determined self-consistently from the (pe-
riodic) oscillating external and internal fields present in
the steady-state. Transient dynamics, including fluctu-
ations in the vicinity of the phase transition [31], are
beyond the scope of this work. Noting that the time-
averaged part of the Berry flux plays the most essential
role in altering the character of the plasmon dynamics,
below we replace F by its time-averaged value, F̄ , in
Eq. (2). This approximation preserves the crucial non-
linearity associated with the dependence of F̄ on {r(t)},
and enables a detailed analytical treatment; see Methods
for details of a fully self-consistent numerical solution.

We now solve for the steady-state plasmonic oscil-
lations described by Eq. (2) with F replaced by F̄ .
Feedback due to self-generated Berry flux arises via the
saddle-like dependence of F̄ on ÃL and ÃR (see Fig. 2a).
To capture this interplay, we decompose the steady state
motion in terms of right (+) and left (-) circulating am-

plitudes, Z(0)
± (see Methods and SI [35]). We identify

the internal field contribution to A(t) in Eq. (1) by us-
ing Etot(t) = − 1

c
∂
∂tA(t), together with the replacement

eEtot(t) ≈ mω2
0{r}. In this way we obtain the self-

generated (dc) Berry flux:

F̄ = f(|Z(0)
− |2/l2, |Z(0)

+ |2/l2), l−1 =
vmω2

0

EFωd
, (3)

where f is the (dimensionless) saddle function of Fig. 2a,
and l defines an intrinsic length scale of the system [35].

Transforming Eq. (2) to the circular polarization ba-
sis, and defining E±drive(t) = 1√

2
[Exdrive(t) ± iEydrive(t)] =

E(0)± e−iωdt, we find that the amplitudes Z(0)
± are given by:

Z(0)
± =

−eE(0)± /m

[−ω2
d + ω2

0 ± κF̄ωd]− iγ[ωd ∓ κF̄ ]
, (4)

where κ = mω2
0/(h̄n0). Equation (4) demonstrates how a

dc Berry flux F̄ modifies the disk’s dipole resonance [30].

Importantly, because F̄ in Eq. (4) depends on Z(0)
±

via Eq. (3), the system may exhibit multistability. For
demonstration, we first consider the simple case of a cir-

cularly polarized drive, E(0)+ = 0, E(0)− = Erms. Here,
the steady state motion captured by Eq. (4) is itself cir-
cularly polarized: there is no mixing between left and
right hand polarizations. In Fig. 2b we show the cor-
responding solutions of Eq. (4), using the parametrized

form F̄ = β(|ÃL|2 − |ÃR|2) = βl−2(|Z(0)
− |2 − |Z(0)

+ |2).
We track the bistability via the induced (dc) Berry flux,
F̄ , as it provides a sensitive measure of the amplitude
of circular motion. Note that for a circularly-polarized
driving field in Eq. (1), the induced Berry flux F is in
fact time-independent: F(t) = F̄ .

In the absence of driving, the graphene disk possesses
zero Berry flux, F = 0. As shown in Fig. 2b, as the am-
plitude of the circularly polarized drive is increased from
zero, a finite Berry flux is generated. Strikingly, when the
drive amplitude is strong enough, the induced Berry flux
exhibits bistability: two distinct steady-state Berry fluxes
[corresponding to two stable steady-state amplitudes for

Z(0)
− in Eq. (4)] may arise for the same drive amplitude.

For even stronger driving, only the solution with a large
self-generated contribution to the Berry flux remains.

Bistability arises from the fact that the (self-induced)
Berry flux splits and shifts the plasmon resonances of the
disk. Consider a weak external drive, with frequency ωd
slightly red-detuned from the bare resonance ω0. The
drive induces a small amplitude circular motion of the
plasmon dipole, which correspondingly generates a small
Berry flux, F̄ . Due to the nonvanishing F̄ , the resonance
shifts downward, toward the frequency of the drive [37].
As the resonance approaches ωd, the amplitude of re-
sponse increases, thereby amplifying F̄ and bringing the
drive even closer to resonance [38]. This feedback pro-
vides the mechanism for bistability.

Berryogenesis: spontaneous magnetization —
We now turn our attention to the main phenomenon of
interest: the spontaneous generation of Berry flux in a
time-reversal symmetric driven system. The spontaneous
TRS breaking is characterized by a magnetization order

parameter: η ≡ |Z(0)
+ |2 − |Z(0)

− |2. A non-zero value of
η indicates the presence of an internal field exhibiting
a net right (η > 0) or left (η < 0) handed rotation;
as discussed above, such a rotating field induces a finite
Berry flux. Once a finite F is present, the shifting of
resonances helps to reinforce and amplify the circulating
motion. This feedback is the driving force that enables
Berryogenesis in time-reversal symmetric systems.

To illustrate spontaneous TRS breaking, we return to

Eq. (4), with a linearly polarized drive E(0)+ = E(0)− =
Erms. For the simple parametrized saddle form consid-
ered above, the dc Berry flux is a function of η alone:

F̄ = −βl−2 η. Subtracting the expressions for |Z(0)
− |2

and |Z(0)
+ |2 from Eq. (4), we obtain an algebraic relation
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<latexit sha1_base64="KALjmQfwoP+u0clOjozYuNJEblM=">AAAB9XicbVC7TgMxENzjGcIrQEljESHRENlpoCMSDWWQyEPKSz7Hl1jx+U62DxSd8h80KUCIln+h40eo8SUpIGGklUYzu9rd8WMpjMX4y1tb39jc2s7t5Hf39g8OC0fHdRMlmvEai2Skmz41XArFa1ZYyZux5jT0JW/4o9vMbzxybUSkHuw45p2QDpQIBKPWSd22FSE3iOBuelme9ApFXMIzoFVCFqR48z2FDNVe4bPdj1gScmWZpMa0CI5tJ6XaCib5JN9ODI8pG9EBbzmqqFvWSWdXT9C5U/ooiLQrZdFM/T2R0tCYcei7zpDaoVn2MvE/r5XY4LqTChUnlis2XxQkEtkIZRGgvtCcWTl2hDIt3K2IDammzLqg8i4EsvzyKqmXSwSXyD0pVjDMkYNTOIMLIHAFFbiDKtSAgYZneIFX78mbem/e+7x1zVvMnMAfeB8/w12Tdw==</latexit><latexit sha1_base64="chAl/JeD8NmVxTNLzAI057g5DwE=">AAAB9XicbVC7SgNBFL0bH4nxFbW0GQyCjWEnjXYGbMQqgnlAsgmzk0kyZHZ2mZk1hCX/YaGFIrb+i53fYG+rk0ehiQcuHM65l3vv8SPBtXHdDye1srq2ns5sZDe3tnd2c3v7VR3GirIKDUWo6j7RTHDJKoYbweqRYiTwBav5g8uJX7tjSvNQ3ppRxLyA9CTvckqMlVpNwwOmEXZbyWlx3M7l3YI7BVomeE7yF18P35/p62G5nXtvdkIaB0waKojWDexGxkuIMpwKNs42Y80iQgekxxqWSmKXecn06jE6tkoHdUNlSxo0VX9PJCTQehT4tjMgpq8XvYn4n9eITffcS7iMYsMknS3qxgKZEE0iQB2uGDViZAmhittbEe0TRaixQWVtCHjx5WVSLRawW8A3OF9yYYYMHMIRnACGMyjBFZShAhQU3MMTPDtD59F5cV5nrSlnPnMAf+C8/QBgbpYo</latexit><latexit sha1_base64="chAl/JeD8NmVxTNLzAI057g5DwE=">AAAB9XicbVC7SgNBFL0bH4nxFbW0GQyCjWEnjXYGbMQqgnlAsgmzk0kyZHZ2mZk1hCX/YaGFIrb+i53fYG+rk0ehiQcuHM65l3vv8SPBtXHdDye1srq2ns5sZDe3tnd2c3v7VR3GirIKDUWo6j7RTHDJKoYbweqRYiTwBav5g8uJX7tjSvNQ3ppRxLyA9CTvckqMlVpNwwOmEXZbyWlx3M7l3YI7BVomeE7yF18P35/p62G5nXtvdkIaB0waKojWDexGxkuIMpwKNs42Y80iQgekxxqWSmKXecn06jE6tkoHdUNlSxo0VX9PJCTQehT4tjMgpq8XvYn4n9eITffcS7iMYsMknS3qxgKZEE0iQB2uGDViZAmhittbEe0TRaixQWVtCHjx5WVSLRawW8A3OF9yYYYMHMIRnACGMyjBFZShAhQU3MMTPDtD59F5cV5nrSlnPnMAf+C8/QBgbpYo</latexit><latexit sha1_base64="B+Hg0ex5G5jceNZrqyUTU8O8l/U=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBiyXpRY8FLx4r2A9otyWbZtvQbHZJskpZ+j+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8IJHCWIy/vcLG5tb2TnG3tLd/cHhUPj5pmTjVjDdZLGPdCajhUijetMJK3kk0p1EgeTuY3M799iPXRsTqwU4T7kd0pEQoGLVO6vesiLhBBPezq9psUK7gKl4ArROSkwrkaAzKX71hzNKIK8skNaZLcGL9jGormOSzUi81PKFsQke866iibpmfLa6eoQunDFEYa1fKooX6eyKjkTHTKHCdEbVjs+rNxf+8bmrDGz8TKkktV2y5KEwlsjGaR4CGQnNm5dQRyrRwtyI2ppoy64IquRDI6svrpFWrElwl96RSx3kcRTiDc7gEAtdQhztoQBMYaHiGV3jznrwX7937WLYWvHzmFP7A+/wBS/eRpQ==</latexit>

0
<latexit sha1_base64="gv0SVWvs+voh9nTqhT7AguVHGpk=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5iEcuAjWUC5gOSI+xt5pI1e3vH7p4QjvwCGwtFbP1Jdv4bN8kVmvhg4PHeDDPzgkRwbVz32ylsbe/s7hX3SweHR8cn5dOzjo5TxbDNYhGrXkA1Ci6xbbgR2EsU0igQ2A2mdwu/+4RK81g+mFmCfkTHkoecUWOlljssV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukU6t6btVr1SqNmzyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8Ac/aMow==</latexit><latexit sha1_base64="gv0SVWvs+voh9nTqhT7AguVHGpk=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5iEcuAjWUC5gOSI+xt5pI1e3vH7p4QjvwCGwtFbP1Jdv4bN8kVmvhg4PHeDDPzgkRwbVz32ylsbe/s7hX3SweHR8cn5dOzjo5TxbDNYhGrXkA1Ci6xbbgR2EsU0igQ2A2mdwu/+4RK81g+mFmCfkTHkoecUWOlljssV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukU6t6btVr1SqNmzyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8Ac/aMow==</latexit><latexit sha1_base64="gv0SVWvs+voh9nTqhT7AguVHGpk=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5iEcuAjWUC5gOSI+xt5pI1e3vH7p4QjvwCGwtFbP1Jdv4bN8kVmvhg4PHeDDPzgkRwbVz32ylsbe/s7hX3SweHR8cn5dOzjo5TxbDNYhGrXkA1Ci6xbbgR2EsU0igQ2A2mdwu/+4RK81g+mFmCfkTHkoecUWOlljssV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukU6t6btVr1SqNmzyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8Ac/aMow==</latexit><latexit sha1_base64="gv0SVWvs+voh9nTqhT7AguVHGpk=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5iEcuAjWUC5gOSI+xt5pI1e3vH7p4QjvwCGwtFbP1Jdv4bN8kVmvhg4PHeDDPzgkRwbVz32ylsbe/s7hX3SweHR8cn5dOzjo5TxbDNYhGrXkA1Ci6xbbgR2EsU0igQ2A2mdwu/+4RK81g+mFmCfkTHkoecUWOlljssV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukU6t6btVr1SqNmzyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8Ac/aMow==</latexit><latexit sha1_base64="gv0SVWvs+voh9nTqhT7AguVHGpk=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5iEcuAjWUC5gOSI+xt5pI1e3vH7p4QjvwCGwtFbP1Jdv4bN8kVmvhg4PHeDDPzgkRwbVz32ylsbe/s7hX3SweHR8cn5dOzjo5TxbDNYhGrXkA1Ci6xbbgR2EsU0igQ2A2mdwu/+4RK81g+mFmCfkTHkoecUWOlljssV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukU6t6btVr1SqNmzyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8Ac/aMow==</latexit><latexit sha1_base64="gv0SVWvs+voh9nTqhT7AguVHGpk=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5iEcuAjWUC5gOSI+xt5pI1e3vH7p4QjvwCGwtFbP1Jdv4bN8kVmvhg4PHeDDPzgkRwbVz32ylsbe/s7hX3SweHR8cn5dOzjo5TxbDNYhGrXkA1Ci6xbbgR2EsU0igQ2A2mdwu/+4RK81g+mFmCfkTHkoecUWOlljssV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukU6t6btVr1SqNmzyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8Ac/aMow==</latexit><latexit sha1_base64="gv0SVWvs+voh9nTqhT7AguVHGpk=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5iEcuAjWUC5gOSI+xt5pI1e3vH7p4QjvwCGwtFbP1Jdv4bN8kVmvhg4PHeDDPzgkRwbVz32ylsbe/s7hX3SweHR8cn5dOzjo5TxbDNYhGrXkA1Ci6xbbgR2EsU0igQ2A2mdwu/+4RK81g+mFmCfkTHkoecUWOlljssV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukU6t6btVr1SqNmzyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8Ac/aMow==</latexit>

50
<latexit sha1_base64="pMltFPxBdklCOT02GKG99C87p8k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0kqRY8FLx6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD3V3UK64VXcBsk68nFQgR3NQ/uoPY5ZGXCGT1Jie5yboZ1SjYJLPSv3U8ISyCR3xnqWKRtz42eLSGbmwypCEsbalkCzU3xMZjYyZRoHtjCiOzao3F//zeimGN34mVJIiV2y5KEwlwZjM3yZDoTlDObWEMi3srYSNqaYMbTglG4K3+vI6adeqnlv17muVxlUeRxHO4BwuwYNraMAdNKEFDEJ4hld4cybOi/PufCxbC04+cwp/4Hz+AOljjOI=</latexit><latexit sha1_base64="pMltFPxBdklCOT02GKG99C87p8k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0kqRY8FLx6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD3V3UK64VXcBsk68nFQgR3NQ/uoPY5ZGXCGT1Jie5yboZ1SjYJLPSv3U8ISyCR3xnqWKRtz42eLSGbmwypCEsbalkCzU3xMZjYyZRoHtjCiOzao3F//zeimGN34mVJIiV2y5KEwlwZjM3yZDoTlDObWEMi3srYSNqaYMbTglG4K3+vI6adeqnlv17muVxlUeRxHO4BwuwYNraMAdNKEFDEJ4hld4cybOi/PufCxbC04+cwp/4Hz+AOljjOI=</latexit><latexit sha1_base64="pMltFPxBdklCOT02GKG99C87p8k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0kqRY8FLx6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD3V3UK64VXcBsk68nFQgR3NQ/uoPY5ZGXCGT1Jie5yboZ1SjYJLPSv3U8ISyCR3xnqWKRtz42eLSGbmwypCEsbalkCzU3xMZjYyZRoHtjCiOzao3F//zeimGN34mVJIiV2y5KEwlwZjM3yZDoTlDObWEMi3srYSNqaYMbTglG4K3+vI6adeqnlv17muVxlUeRxHO4BwuwYNraMAdNKEFDEJ4hld4cybOi/PufCxbC04+cwp/4Hz+AOljjOI=</latexit><latexit sha1_base64="pMltFPxBdklCOT02GKG99C87p8k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0kqRY8FLx6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD3V3UK64VXcBsk68nFQgR3NQ/uoPY5ZGXCGT1Jie5yboZ1SjYJLPSv3U8ISyCR3xnqWKRtz42eLSGbmwypCEsbalkCzU3xMZjYyZRoHtjCiOzao3F//zeimGN34mVJIiV2y5KEwlwZjM3yZDoTlDObWEMi3srYSNqaYMbTglG4K3+vI6adeqnlv17muVxlUeRxHO4BwuwYNraMAdNKEFDEJ4hld4cybOi/PufCxbC04+cwp/4Hz+AOljjOI=</latexit>

100
<latexit sha1_base64="iWsDvBGW+PdqtKMcPZdLlrq9KvA=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFfZioWXAxjKi+YDkCHubTbJkb+/YnRPCkZ9gY6GIrb/Izn/jJrlCEx8MPN6bYWZemChpkdJvr7CxubW9U9wt7e0fHB6Vj09aNk4NF00eq9h0QmaFklo0UaISncQIFoVKtMPJ7dxvPwljZawfcZqIIGIjLYeSM3TSg09pv1yhVboAWSd+TiqQo9Evf/UGMU8joZErZm3XpwkGGTMouRKzUi+1ImF8wkai66hmkbBBtjh1Ri6cMiDD2LjSSBbq74mMRdZOo9B1RgzHdtWbi/953RSHN0EmdZKi0Hy5aJgqgjGZ/00G0giOauoI40a6WwkfM8M4unRKLgR/9eV10qpVfVr172uV+lUeRxHO4BwuwYdrqMMdNKAJHEbwDK/w5invxXv3PpatBS+fOYU/8D5/AFFljRg=</latexit><latexit sha1_base64="iWsDvBGW+PdqtKMcPZdLlrq9KvA=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFfZioWXAxjKi+YDkCHubTbJkb+/YnRPCkZ9gY6GIrb/Izn/jJrlCEx8MPN6bYWZemChpkdJvr7CxubW9U9wt7e0fHB6Vj09aNk4NF00eq9h0QmaFklo0UaISncQIFoVKtMPJ7dxvPwljZawfcZqIIGIjLYeSM3TSg09pv1yhVboAWSd+TiqQo9Evf/UGMU8joZErZm3XpwkGGTMouRKzUi+1ImF8wkai66hmkbBBtjh1Ri6cMiDD2LjSSBbq74mMRdZOo9B1RgzHdtWbi/953RSHN0EmdZKi0Hy5aJgqgjGZ/00G0giOauoI40a6WwkfM8M4unRKLgR/9eV10qpVfVr172uV+lUeRxHO4BwuwYdrqMMdNKAJHEbwDK/w5invxXv3PpatBS+fOYU/8D5/AFFljRg=</latexit><latexit sha1_base64="iWsDvBGW+PdqtKMcPZdLlrq9KvA=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFfZioWXAxjKi+YDkCHubTbJkb+/YnRPCkZ9gY6GIrb/Izn/jJrlCEx8MPN6bYWZemChpkdJvr7CxubW9U9wt7e0fHB6Vj09aNk4NF00eq9h0QmaFklo0UaISncQIFoVKtMPJ7dxvPwljZawfcZqIIGIjLYeSM3TSg09pv1yhVboAWSd+TiqQo9Evf/UGMU8joZErZm3XpwkGGTMouRKzUi+1ImF8wkai66hmkbBBtjh1Ri6cMiDD2LjSSBbq74mMRdZOo9B1RgzHdtWbi/953RSHN0EmdZKi0Hy5aJgqgjGZ/00G0giOauoI40a6WwkfM8M4unRKLgR/9eV10qpVfVr172uV+lUeRxHO4BwuwYdrqMMdNKAJHEbwDK/w5invxXv3PpatBS+fOYU/8D5/AFFljRg=</latexit><latexit sha1_base64="iWsDvBGW+PdqtKMcPZdLlrq9KvA=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFfZioWXAxjKi+YDkCHubTbJkb+/YnRPCkZ9gY6GIrb/Izn/jJrlCEx8MPN6bYWZemChpkdJvr7CxubW9U9wt7e0fHB6Vj09aNk4NF00eq9h0QmaFklo0UaISncQIFoVKtMPJ7dxvPwljZawfcZqIIGIjLYeSM3TSg09pv1yhVboAWSd+TiqQo9Evf/UGMU8joZErZm3XpwkGGTMouRKzUi+1ImF8wkai66hmkbBBtjh1Ri6cMiDD2LjSSBbq74mMRdZOo9B1RgzHdtWbi/953RSHN0EmdZKi0Hy5aJgqgjGZ/00G0giOauoI40a6WwkfM8M4unRKLgR/9eV10qpVfVr172uV+lUeRxHO4BwuwYdrqMMdNKAJHEbwDK/w5invxXv3PpatBS+fOYU/8D5/AFFljRg=</latexit>

150
<latexit sha1_base64="WFu84lZpmqcUyfSvQnFBClANgiE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0kqRY8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD17dHZQrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4Y2fCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68Ttq1qudWvftapXGVx1GEMziHS/DgGhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH1j+jR0=</latexit><latexit sha1_base64="WFu84lZpmqcUyfSvQnFBClANgiE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0kqRY8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD17dHZQrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4Y2fCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68Ttq1qudWvftapXGVx1GEMziHS/DgGhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH1j+jR0=</latexit><latexit sha1_base64="WFu84lZpmqcUyfSvQnFBClANgiE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0kqRY8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD17dHZQrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4Y2fCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68Ttq1qudWvftapXGVx1GEMziHS/DgGhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH1j+jR0=</latexit><latexit sha1_base64="WFu84lZpmqcUyfSvQnFBClANgiE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0kqRY8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD17dHZQrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4Y2fCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68Ttq1qudWvftapXGVx1GEMziHS/DgGhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH1j+jR0=</latexit>

-1.0
<latexit sha1_base64="QC0NUu9pJlvx4jG+4wq0DT2bjYY=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBiyGpBz0WvHisYD+gDWWz3bRLdzdhdyOU0L/gxYMiXv1D3vw3btIctPXBwOO9GWbmhQln2njet1PZ2Nza3qnu1vb2Dw6P6scnXR2nitAOiXms+iHWlDNJO4YZTvuJoliEnPbC2V3u956o0iyWj2ae0EDgiWQRI9jk0pXveqN6w3O9Amid+CVpQIn2qP41HMckFVQawrHWA99LTJBhZRjhdFEbppommMzwhA4slVhQHWTFrQt0YZUximJlSxpUqL8nMiy0novQdgpspnrVy8X/vEFqotsgYzJJDZVkuShKOTIxyh9HY6YoMXxuCSaK2VsRmWKFibHx1GwI/urL66TbdH3P9R+ajdZ1GUcVzuAcLsGHG2jBPbShAwSm8Ayv8OYI58V5dz6WrRWnnDmFP3A+fwC3/o1N</latexit><latexit sha1_base64="QC0NUu9pJlvx4jG+4wq0DT2bjYY=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBiyGpBz0WvHisYD+gDWWz3bRLdzdhdyOU0L/gxYMiXv1D3vw3btIctPXBwOO9GWbmhQln2njet1PZ2Nza3qnu1vb2Dw6P6scnXR2nitAOiXms+iHWlDNJO4YZTvuJoliEnPbC2V3u956o0iyWj2ae0EDgiWQRI9jk0pXveqN6w3O9Amid+CVpQIn2qP41HMckFVQawrHWA99LTJBhZRjhdFEbppommMzwhA4slVhQHWTFrQt0YZUximJlSxpUqL8nMiy0novQdgpspnrVy8X/vEFqotsgYzJJDZVkuShKOTIxyh9HY6YoMXxuCSaK2VsRmWKFibHx1GwI/urL66TbdH3P9R+ajdZ1GUcVzuAcLsGHG2jBPbShAwSm8Ayv8OYI58V5dz6WrRWnnDmFP3A+fwC3/o1N</latexit><latexit sha1_base64="QC0NUu9pJlvx4jG+4wq0DT2bjYY=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBiyGpBz0WvHisYD+gDWWz3bRLdzdhdyOU0L/gxYMiXv1D3vw3btIctPXBwOO9GWbmhQln2njet1PZ2Nza3qnu1vb2Dw6P6scnXR2nitAOiXms+iHWlDNJO4YZTvuJoliEnPbC2V3u956o0iyWj2ae0EDgiWQRI9jk0pXveqN6w3O9Amid+CVpQIn2qP41HMckFVQawrHWA99LTJBhZRjhdFEbppommMzwhA4slVhQHWTFrQt0YZUximJlSxpUqL8nMiy0novQdgpspnrVy8X/vEFqotsgYzJJDZVkuShKOTIxyh9HY6YoMXxuCSaK2VsRmWKFibHx1GwI/urL66TbdH3P9R+ajdZ1GUcVzuAcLsGHG2jBPbShAwSm8Ayv8OYI58V5dz6WrRWnnDmFP3A+fwC3/o1N</latexit><latexit sha1_base64="QC0NUu9pJlvx4jG+4wq0DT2bjYY=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBiyGpBz0WvHisYD+gDWWz3bRLdzdhdyOU0L/gxYMiXv1D3vw3btIctPXBwOO9GWbmhQln2njet1PZ2Nza3qnu1vb2Dw6P6scnXR2nitAOiXms+iHWlDNJO4YZTvuJoliEnPbC2V3u956o0iyWj2ae0EDgiWQRI9jk0pXveqN6w3O9Amid+CVpQIn2qP41HMckFVQawrHWA99LTJBhZRjhdFEbppommMzwhA4slVhQHWTFrQt0YZUximJlSxpUqL8nMiy0novQdgpspnrVy8X/vEFqotsgYzJJDZVkuShKOTIxyh9HY6YoMXxuCSaK2VsRmWKFibHx1GwI/urL66TbdH3P9R+ajdZ1GUcVzuAcLsGHG2jBPbShAwSm8Ayv8OYI58V5dz6WrRWnnDmFP3A+fwC3/o1N</latexit>

-0.5
<latexit sha1_base64="qjaFpti4vKHBzJxRByLhp1h1nXo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBiyFpET0WvHisYD+gDWWz3bRLdzdhdyOU0L/gxYMiXv1D3vw3btoctPXBwOO9GWbmhQln2njet1Pa2Nza3invVvb2Dw6PqscnHR2nitA2iXmseiHWlDNJ24YZTnuJoliEnHbD6V3ud5+o0iyWj2aW0EDgsWQRI9jk0pXnXg+rNc/1FkDrxC9IDQq0htWvwSgmqaDSEI617vteYoIMK8MIp/PKINU0wWSKx7RvqcSC6iBb3DpHF1YZoShWtqRBC/X3RIaF1jMR2k6BzUSvern4n9dPTXQbZEwmqaGSLBdFKUcmRvnjaMQUJYbPLMFEMXsrIhOsMDE2nooNwV99eZ106q7vuf5DvdZsFHGU4QzO4RJ8uIEm3EML2kBgAs/wCm+OcF6cd+dj2VpyiplT+APn8we+DI1R</latexit><latexit sha1_base64="qjaFpti4vKHBzJxRByLhp1h1nXo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBiyFpET0WvHisYD+gDWWz3bRLdzdhdyOU0L/gxYMiXv1D3vw3btoctPXBwOO9GWbmhQln2njet1Pa2Nza3invVvb2Dw6PqscnHR2nitA2iXmseiHWlDNJ24YZTnuJoliEnHbD6V3ud5+o0iyWj2aW0EDgsWQRI9jk0pXnXg+rNc/1FkDrxC9IDQq0htWvwSgmqaDSEI617vteYoIMK8MIp/PKINU0wWSKx7RvqcSC6iBb3DpHF1YZoShWtqRBC/X3RIaF1jMR2k6BzUSvern4n9dPTXQbZEwmqaGSLBdFKUcmRvnjaMQUJYbPLMFEMXsrIhOsMDE2nooNwV99eZ106q7vuf5DvdZsFHGU4QzO4RJ8uIEm3EML2kBgAs/wCm+OcF6cd+dj2VpyiplT+APn8we+DI1R</latexit><latexit sha1_base64="qjaFpti4vKHBzJxRByLhp1h1nXo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBiyFpET0WvHisYD+gDWWz3bRLdzdhdyOU0L/gxYMiXv1D3vw3btoctPXBwOO9GWbmhQln2njet1Pa2Nza3invVvb2Dw6PqscnHR2nitA2iXmseiHWlDNJ24YZTnuJoliEnHbD6V3ud5+o0iyWj2aW0EDgsWQRI9jk0pXnXg+rNc/1FkDrxC9IDQq0htWvwSgmqaDSEI617vteYoIMK8MIp/PKINU0wWSKx7RvqcSC6iBb3DpHF1YZoShWtqRBC/X3RIaF1jMR2k6BzUSvern4n9dPTXQbZEwmqaGSLBdFKUcmRvnjaMQUJYbPLMFEMXsrIhOsMDE2nooNwV99eZ106q7vuf5DvdZsFHGU4QzO4RJ8uIEm3EML2kBgAs/wCm+OcF6cd+dj2VpyiplT+APn8we+DI1R</latexit><latexit sha1_base64="qjaFpti4vKHBzJxRByLhp1h1nXo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBiyFpET0WvHisYD+gDWWz3bRLdzdhdyOU0L/gxYMiXv1D3vw3btoctPXBwOO9GWbmhQln2njet1Pa2Nza3invVvb2Dw6PqscnHR2nitA2iXmseiHWlDNJ24YZTnuJoliEnHbD6V3ud5+o0iyWj2aW0EDgsWQRI9jk0pXnXg+rNc/1FkDrxC9IDQq0htWvwSgmqaDSEI617vteYoIMK8MIp/PKINU0wWSKx7RvqcSC6iBb3DpHF1YZoShWtqRBC/X3RIaF1jMR2k6BzUSvern4n9dPTXQbZEwmqaGSLBdFKUcmRvnjaMQUJYbPLMFEMXsrIhOsMDE2nooNwV99eZ106q7vuf5DvdZsFHGU4QzO4RJ8uIEm3EML2kBgAs/wCm+OcF6cd+dj2VpyiplT+APn8we+DI1R</latexit>
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0
<latexit sha1_base64="fntYGglAbtZydMznbgs2ZazoQYk=">AAACCHicbVA9SwNBEN3z2/h1amnhYiJYSLyLhZaCFpYKRgO5I8xtJufi7t6xuyeEkNLGv2JjoYitP8HOf+MmptDEBwOP92aYmZfkghsbBF/e1PTM7Nz8wmJpaXlldc1f37g2WaEZ1lkmMt1IwKDgCuuWW4GNXCPIROBNcnc68G/uURueqSvbzTGWkCre4Qysk1r+9hnInKuUarC4TytRClLCQZRJTKEVVFp+OagGQ9BJEo5ImYxw0fI/o3bGConKMgHGNMMgt3EPtOVMYL8UFQZzYHeQYtNRBRJN3Bs+0qe7TmnTTqZdKUuH6u+JHkhjujJxnRLsrRn3BuJ/XrOwneO4x1VeWFTsZ1GnENRmdJAKbXONzIquI8A0d7dSdgsamHXZlVwI4fjLk+S6Vg2DanhZK58cjuJYIFtkh+yRkByRE3JOLkidMPJAnsgLefUevWfvzXv/aZ3yRjOb5A+8j2+9cZhy</latexit><latexit sha1_base64="fntYGglAbtZydMznbgs2ZazoQYk=">AAACCHicbVA9SwNBEN3z2/h1amnhYiJYSLyLhZaCFpYKRgO5I8xtJufi7t6xuyeEkNLGv2JjoYitP8HOf+MmptDEBwOP92aYmZfkghsbBF/e1PTM7Nz8wmJpaXlldc1f37g2WaEZ1lkmMt1IwKDgCuuWW4GNXCPIROBNcnc68G/uURueqSvbzTGWkCre4Qysk1r+9hnInKuUarC4TytRClLCQZRJTKEVVFp+OagGQ9BJEo5ImYxw0fI/o3bGConKMgHGNMMgt3EPtOVMYL8UFQZzYHeQYtNRBRJN3Bs+0qe7TmnTTqZdKUuH6u+JHkhjujJxnRLsrRn3BuJ/XrOwneO4x1VeWFTsZ1GnENRmdJAKbXONzIquI8A0d7dSdgsamHXZlVwI4fjLk+S6Vg2DanhZK58cjuJYIFtkh+yRkByRE3JOLkidMPJAnsgLefUevWfvzXv/aZ3yRjOb5A+8j2+9cZhy</latexit><latexit sha1_base64="fntYGglAbtZydMznbgs2ZazoQYk=">AAACCHicbVA9SwNBEN3z2/h1amnhYiJYSLyLhZaCFpYKRgO5I8xtJufi7t6xuyeEkNLGv2JjoYitP8HOf+MmptDEBwOP92aYmZfkghsbBF/e1PTM7Nz8wmJpaXlldc1f37g2WaEZ1lkmMt1IwKDgCuuWW4GNXCPIROBNcnc68G/uURueqSvbzTGWkCre4Qysk1r+9hnInKuUarC4TytRClLCQZRJTKEVVFp+OagGQ9BJEo5ImYxw0fI/o3bGConKMgHGNMMgt3EPtOVMYL8UFQZzYHeQYtNRBRJN3Bs+0qe7TmnTTqZdKUuH6u+JHkhjujJxnRLsrRn3BuJ/XrOwneO4x1VeWFTsZ1GnENRmdJAKbXONzIquI8A0d7dSdgsamHXZlVwI4fjLk+S6Vg2DanhZK58cjuJYIFtkh+yRkByRE3JOLkidMPJAnsgLefUevWfvzXv/aZ3yRjOb5A+8j2+9cZhy</latexit><latexit sha1_base64="fntYGglAbtZydMznbgs2ZazoQYk=">AAACCHicbVA9SwNBEN3z2/h1amnhYiJYSLyLhZaCFpYKRgO5I8xtJufi7t6xuyeEkNLGv2JjoYitP8HOf+MmptDEBwOP92aYmZfkghsbBF/e1PTM7Nz8wmJpaXlldc1f37g2WaEZ1lkmMt1IwKDgCuuWW4GNXCPIROBNcnc68G/uURueqSvbzTGWkCre4Qysk1r+9hnInKuUarC4TytRClLCQZRJTKEVVFp+OagGQ9BJEo5ImYxw0fI/o3bGConKMgHGNMMgt3EPtOVMYL8UFQZzYHeQYtNRBRJN3Bs+0qe7TmnTTqZdKUuH6u+JHkhjujJxnRLsrRn3BuJ/XrOwneO4x1VeWFTsZ1GnENRmdJAKbXONzIquI8A0d7dSdgsamHXZlVwI4fjLk+S6Vg2DanhZK58cjuJYIFtkh+yRkByRE3JOLkidMPJAnsgLefUevWfvzXv/aZ3yRjOb5A+8j2+9cZhy</latexit>

Detuning, (!d � !0)/!0
<latexit sha1_base64="xEQluHwwi5/awKqSXULimS6z848=">AAACFXicbZDLSgMxFIYz9VbrbdSlm2ArVKh1pi50WdCFywr2Au0wZNLTNjSTGZKMUEpfwo2v4saFIm4Fd76NaTuCVn8IfPznHE7OH8ScKe04n1ZmaXlldS27ntvY3NresXf3GipKJIU6jXgkWwFRwJmAumaaQyuWQMKAQzMYXk7rzTuQikXiVo9i8ELSF6zHKNHG8u3SFehEMNEv4UKxE4XQJ34Xn+AUnePTbypg7Nt5p+zMhP+Cm0Iepar59kenG9EkBKEpJ0q1XSfW3phIzSiHSa6TKIgJHZI+tA0KEoLyxrOrJvjIOF3ci6R5QuOZ+3NiTEKlRmFgOkOiB2qxNjX/q7UT3bvwxkzEiQZB54t6Ccc6wtOIcJdJoJqPDBAqmfkrpgMiCdUmyJwJwV08+S80KmXXKbs3lXz1LI0jiw7QISoiF52jKrpGNVRHFN2jR/SMXqwH68l6td7mrRkrndlHv2S9fwFt5Zxh</latexit><latexit sha1_base64="xEQluHwwi5/awKqSXULimS6z848=">AAACFXicbZDLSgMxFIYz9VbrbdSlm2ArVKh1pi50WdCFywr2Au0wZNLTNjSTGZKMUEpfwo2v4saFIm4Fd76NaTuCVn8IfPznHE7OH8ScKe04n1ZmaXlldS27ntvY3NresXf3GipKJIU6jXgkWwFRwJmAumaaQyuWQMKAQzMYXk7rzTuQikXiVo9i8ELSF6zHKNHG8u3SFehEMNEv4UKxE4XQJ34Xn+AUnePTbypg7Nt5p+zMhP+Cm0Iepar59kenG9EkBKEpJ0q1XSfW3phIzSiHSa6TKIgJHZI+tA0KEoLyxrOrJvjIOF3ci6R5QuOZ+3NiTEKlRmFgOkOiB2qxNjX/q7UT3bvwxkzEiQZB54t6Ccc6wtOIcJdJoJqPDBAqmfkrpgMiCdUmyJwJwV08+S80KmXXKbs3lXz1LI0jiw7QISoiF52jKrpGNVRHFN2jR/SMXqwH68l6td7mrRkrndlHv2S9fwFt5Zxh</latexit><latexit sha1_base64="xEQluHwwi5/awKqSXULimS6z848=">AAACFXicbZDLSgMxFIYz9VbrbdSlm2ArVKh1pi50WdCFywr2Au0wZNLTNjSTGZKMUEpfwo2v4saFIm4Fd76NaTuCVn8IfPznHE7OH8ScKe04n1ZmaXlldS27ntvY3NresXf3GipKJIU6jXgkWwFRwJmAumaaQyuWQMKAQzMYXk7rzTuQikXiVo9i8ELSF6zHKNHG8u3SFehEMNEv4UKxE4XQJ34Xn+AUnePTbypg7Nt5p+zMhP+Cm0Iepar59kenG9EkBKEpJ0q1XSfW3phIzSiHSa6TKIgJHZI+tA0KEoLyxrOrJvjIOF3ci6R5QuOZ+3NiTEKlRmFgOkOiB2qxNjX/q7UT3bvwxkzEiQZB54t6Ccc6wtOIcJdJoJqPDBAqmfkrpgMiCdUmyJwJwV08+S80KmXXKbs3lXz1LI0jiw7QISoiF52jKrpGNVRHFN2jR/SMXqwH68l6td7mrRkrndlHv2S9fwFt5Zxh</latexit><latexit sha1_base64="xEQluHwwi5/awKqSXULimS6z848=">AAACFXicbZDLSgMxFIYz9VbrbdSlm2ArVKh1pi50WdCFywr2Au0wZNLTNjSTGZKMUEpfwo2v4saFIm4Fd76NaTuCVn8IfPznHE7OH8ScKe04n1ZmaXlldS27ntvY3NresXf3GipKJIU6jXgkWwFRwJmAumaaQyuWQMKAQzMYXk7rzTuQikXiVo9i8ELSF6zHKNHG8u3SFehEMNEv4UKxE4XQJ34Xn+AUnePTbypg7Nt5p+zMhP+Cm0Iepar59kenG9EkBKEpJ0q1XSfW3phIzSiHSa6TKIgJHZI+tA0KEoLyxrOrJvjIOF3ci6R5QuOZ+3NiTEKlRmFgOkOiB2qxNjX/q7UT3bvwxkzEiQZB54t6Ccc6wtOIcJdJoJqPDBAqmfkrpgMiCdUmyJwJwV08+S80KmXXKbs3lXz1LI0jiw7QISoiF52jKrpGNVRHFN2jR/SMXqwH68l6td7mrRkrndlHv2S9fwFt5Zxh</latexit>

0
<latexit sha1_base64="gv0SVWvs+voh9nTqhT7AguVHGpk=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5iEcuAjWUC5gOSI+xt5pI1e3vH7p4QjvwCGwtFbP1Jdv4bN8kVmvhg4PHeDDPzgkRwbVz32ylsbe/s7hX3SweHR8cn5dOzjo5TxbDNYhGrXkA1Ci6xbbgR2EsU0igQ2A2mdwu/+4RK81g+mFmCfkTHkoecUWOlljssV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukU6t6btVr1SqNmzyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8Ac/aMow==</latexit><latexit sha1_base64="gv0SVWvs+voh9nTqhT7AguVHGpk=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5iEcuAjWUC5gOSI+xt5pI1e3vH7p4QjvwCGwtFbP1Jdv4bN8kVmvhg4PHeDDPzgkRwbVz32ylsbe/s7hX3SweHR8cn5dOzjo5TxbDNYhGrXkA1Ci6xbbgR2EsU0igQ2A2mdwu/+4RK81g+mFmCfkTHkoecUWOlljssV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukU6t6btVr1SqNmzyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8Ac/aMow==</latexit><latexit sha1_base64="gv0SVWvs+voh9nTqhT7AguVHGpk=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5iEcuAjWUC5gOSI+xt5pI1e3vH7p4QjvwCGwtFbP1Jdv4bN8kVmvhg4PHeDDPzgkRwbVz32ylsbe/s7hX3SweHR8cn5dOzjo5TxbDNYhGrXkA1Ci6xbbgR2EsU0igQ2A2mdwu/+4RK81g+mFmCfkTHkoecUWOlljssV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukU6t6btVr1SqNmzyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8Ac/aMow==</latexit><latexit sha1_base64="gv0SVWvs+voh9nTqhT7AguVHGpk=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5iEcuAjWUC5gOSI+xt5pI1e3vH7p4QjvwCGwtFbP1Jdv4bN8kVmvhg4PHeDDPzgkRwbVz32ylsbe/s7hX3SweHR8cn5dOzjo5TxbDNYhGrXkA1Ci6xbbgR2EsU0igQ2A2mdwu/+4RK81g+mFmCfkTHkoecUWOlljssV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukU6t6btVr1SqNmzyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8Ac/aMow==</latexit>

0.1
<latexit sha1_base64="U/4gGsSXnvXqkuNMTT+iQOjZRg4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nqQY8FLx4rmrbQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2ilB7fuDao1t+4uQNaJV5AaFGgNql/9YcKymCtkkhrT89wUg5xqFEzyWaWfGZ5SNqEj3rNU0ZibIF+cOiMXVhmSKNG2FJKF+nsip7Ex0zi0nTHFsVn15uJ/Xi/D6CbIhUoz5IotF0WZJJiQ+d9kKDRnKKeWUKaFvZWwMdWUoU2nYkPwVl9eJ+1G3bOJ3TdqzasijjKcwTlcggfX0IQ7aIEPDEbwDK/w5kjnxXl3PpatJaeYOYU/cD5/AE5ZjRY=</latexit><latexit sha1_base64="U/4gGsSXnvXqkuNMTT+iQOjZRg4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nqQY8FLx4rmrbQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2ilB7fuDao1t+4uQNaJV5AaFGgNql/9YcKymCtkkhrT89wUg5xqFEzyWaWfGZ5SNqEj3rNU0ZibIF+cOiMXVhmSKNG2FJKF+nsip7Ex0zi0nTHFsVn15uJ/Xi/D6CbIhUoz5IotF0WZJJiQ+d9kKDRnKKeWUKaFvZWwMdWUoU2nYkPwVl9eJ+1G3bOJ3TdqzasijjKcwTlcggfX0IQ7aIEPDEbwDK/w5kjnxXl3PpatJaeYOYU/cD5/AE5ZjRY=</latexit><latexit sha1_base64="U/4gGsSXnvXqkuNMTT+iQOjZRg4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nqQY8FLx4rmrbQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2ilB7fuDao1t+4uQNaJV5AaFGgNql/9YcKymCtkkhrT89wUg5xqFEzyWaWfGZ5SNqEj3rNU0ZibIF+cOiMXVhmSKNG2FJKF+nsip7Ex0zi0nTHFsVn15uJ/Xi/D6CbIhUoz5IotF0WZJJiQ+d9kKDRnKKeWUKaFvZWwMdWUoU2nYkPwVl9eJ+1G3bOJ3TdqzasijjKcwTlcggfX0IQ7aIEPDEbwDK/w5kjnxXl3PpatJaeYOYU/cD5/AE5ZjRY=</latexit><latexit sha1_base64="U/4gGsSXnvXqkuNMTT+iQOjZRg4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nqQY8FLx4rmrbQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2ilB7fuDao1t+4uQNaJV5AaFGgNql/9YcKymCtkkhrT89wUg5xqFEzyWaWfGZ5SNqEj3rNU0ZibIF+cOiMXVhmSKNG2FJKF+nsip7Ex0zi0nTHFsVn15uJ/Xi/D6CbIhUoz5IotF0WZJJiQ+d9kKDRnKKeWUKaFvZWwMdWUoU2nYkPwVl9eJ+1G3bOJ3TdqzasijjKcwTlcggfX0IQ7aIEPDEbwDK/w5kjnxXl3PpatJaeYOYU/cD5/AE5ZjRY=</latexit>

0.1
<latexit sha1_base64="U/4gGsSXnvXqkuNMTT+iQOjZRg4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nqQY8FLx4rmrbQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2ilB7fuDao1t+4uQNaJV5AaFGgNql/9YcKymCtkkhrT89wUg5xqFEzyWaWfGZ5SNqEj3rNU0ZibIF+cOiMXVhmSKNG2FJKF+nsip7Ex0zi0nTHFsVn15uJ/Xi/D6CbIhUoz5IotF0WZJJiQ+d9kKDRnKKeWUKaFvZWwMdWUoU2nYkPwVl9eJ+1G3bOJ3TdqzasijjKcwTlcggfX0IQ7aIEPDEbwDK/w5kjnxXl3PpatJaeYOYU/cD5/AE5ZjRY=</latexit><latexit sha1_base64="U/4gGsSXnvXqkuNMTT+iQOjZRg4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nqQY8FLx4rmrbQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2ilB7fuDao1t+4uQNaJV5AaFGgNql/9YcKymCtkkhrT89wUg5xqFEzyWaWfGZ5SNqEj3rNU0ZibIF+cOiMXVhmSKNG2FJKF+nsip7Ex0zi0nTHFsVn15uJ/Xi/D6CbIhUoz5IotF0WZJJiQ+d9kKDRnKKeWUKaFvZWwMdWUoU2nYkPwVl9eJ+1G3bOJ3TdqzasijjKcwTlcggfX0IQ7aIEPDEbwDK/w5kjnxXl3PpatJaeYOYU/cD5/AE5ZjRY=</latexit><latexit sha1_base64="U/4gGsSXnvXqkuNMTT+iQOjZRg4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nqQY8FLx4rmrbQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2ilB7fuDao1t+4uQNaJV5AaFGgNql/9YcKymCtkkhrT89wUg5xqFEzyWaWfGZ5SNqEj3rNU0ZibIF+cOiMXVhmSKNG2FJKF+nsip7Ex0zi0nTHFsVn15uJ/Xi/D6CbIhUoz5IotF0WZJJiQ+d9kKDRnKKeWUKaFvZWwMdWUoU2nYkPwVl9eJ+1G3bOJ3TdqzasijjKcwTlcggfX0IQ7aIEPDEbwDK/w5kjnxXl3PpatJaeYOYU/cD5/AE5ZjRY=</latexit><latexit sha1_base64="U/4gGsSXnvXqkuNMTT+iQOjZRg4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nqQY8FLx4rmrbQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2ilB7fuDao1t+4uQNaJV5AaFGgNql/9YcKymCtkkhrT89wUg5xqFEzyWaWfGZ5SNqEj3rNU0ZibIF+cOiMXVhmSKNG2FJKF+nsip7Ex0zi0nTHFsVn15uJ/Xi/D6CbIhUoz5IotF0WZJJiQ+d9kKDRnKKeWUKaFvZWwMdWUoU2nYkPwVl9eJ+1G3bOJ3TdqzasijjKcwTlcggfX0IQ7aIEPDEbwDK/w5kjnxXl3PpatJaeYOYU/cD5/AE5ZjRY=</latexit>

0.2
<latexit sha1_base64="COW18+4ZT/2izFRcdPiMNlEKamI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0jqQY8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MJXCoOd9O6WNza3tnfJuZW//4PCoenzSNkmmGW+xRCa6G1LDpVC8hQIl76aa0ziUvBNObud+54lrIxL1iNOUBzEdKREJRtFKD55bH1RrnustQNaJX5AaFGgOql/9YcKymCtkkhrT870Ug5xqFEzyWaWfGZ5SNqEj3rNU0ZibIF+cOiMXVhmSKNG2FJKF+nsip7Ex0zi0nTHFsVn15uJ/Xi/D6CbIhUoz5IotF0WZJJiQ+d9kKDRnKKeWUKaFvZWwMdWUoU2nYkPwV19eJ+2663uuf1+vNa6KOMpwBudwCT5cQwPuoAktYDCCZ3iFN0c6L86787FsLTnFzCn8gfP5A0/djRc=</latexit><latexit sha1_base64="COW18+4ZT/2izFRcdPiMNlEKamI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0jqQY8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MJXCoOd9O6WNza3tnfJuZW//4PCoenzSNkmmGW+xRCa6G1LDpVC8hQIl76aa0ziUvBNObud+54lrIxL1iNOUBzEdKREJRtFKD55bH1RrnustQNaJX5AaFGgOql/9YcKymCtkkhrT870Ug5xqFEzyWaWfGZ5SNqEj3rNU0ZibIF+cOiMXVhmSKNG2FJKF+nsip7Ex0zi0nTHFsVn15uJ/Xi/D6CbIhUoz5IotF0WZJJiQ+d9kKDRnKKeWUKaFvZWwMdWUoU2nYkPwV19eJ+2663uuf1+vNa6KOMpwBudwCT5cQwPuoAktYDCCZ3iFN0c6L86787FsLTnFzCn8gfP5A0/djRc=</latexit><latexit sha1_base64="COW18+4ZT/2izFRcdPiMNlEKamI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0jqQY8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MJXCoOd9O6WNza3tnfJuZW//4PCoenzSNkmmGW+xRCa6G1LDpVC8hQIl76aa0ziUvBNObud+54lrIxL1iNOUBzEdKREJRtFKD55bH1RrnustQNaJX5AaFGgOql/9YcKymCtkkhrT870Ug5xqFEzyWaWfGZ5SNqEj3rNU0ZibIF+cOiMXVhmSKNG2FJKF+nsip7Ex0zi0nTHFsVn15uJ/Xi/D6CbIhUoz5IotF0WZJJiQ+d9kKDRnKKeWUKaFvZWwMdWUoU2nYkPwV19eJ+2663uuf1+vNa6KOMpwBudwCT5cQwPuoAktYDCCZ3iFN0c6L86787FsLTnFzCn8gfP5A0/djRc=</latexit><latexit sha1_base64="COW18+4ZT/2izFRcdPiMNlEKamI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0jqQY8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MJXCoOd9O6WNza3tnfJuZW//4PCoenzSNkmmGW+xRCa6G1LDpVC8hQIl76aa0ziUvBNObud+54lrIxL1iNOUBzEdKREJRtFKD55bH1RrnustQNaJX5AaFGgOql/9YcKymCtkkhrT870Ug5xqFEzyWaWfGZ5SNqEj3rNU0ZibIF+cOiMXVhmSKNG2FJKF+nsip7Ex0zi0nTHFsVn15uJ/Xi/D6CbIhUoz5IotF0WZJJiQ+d9kKDRnKKeWUKaFvZWwMdWUoU2nYkPwV19eJ+2663uuf1+vNa6KOMpwBudwCT5cQwPuoAktYDCCZ3iFN0c6L86787FsLTnFzCn8gfP5A0/djRc=</latexit>

0.3
<latexit sha1_base64="BBVk6t/E4ZPkdnvB3VLQU8h61tg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0jagx4LXjxWtK3QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5YSq4Np737ZQ2Nre2d8q7lb39g8Oj6vFJRyeZYthmiUjUY0g1Ci6xbbgR+JgqpHEosBtObuZ+9wmV5ol8MNMUg5iOJI84o8ZK957bGFRrnustQNaJX5AaFGgNql/9YcKyGKVhgmrd873UBDlVhjOBs0o/05hSNqEj7FkqaYw6yBenzsiFVYYkSpQtachC/T2R01jraRzazpiasV715uJ/Xi8z0XWQc5lmBiVbLooyQUxC5n+TIVfIjJhaQpni9lbCxlRRZmw6FRuCv/ryOunUXd9z/bt6rdko4ijDGZzDJfhwBU24hRa0gcEInuEV3hzhvDjvzseyteQUM6fwB87nD1FhjRg=</latexit><latexit sha1_base64="BBVk6t/E4ZPkdnvB3VLQU8h61tg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0jagx4LXjxWtK3QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5YSq4Np737ZQ2Nre2d8q7lb39g8Oj6vFJRyeZYthmiUjUY0g1Ci6xbbgR+JgqpHEosBtObuZ+9wmV5ol8MNMUg5iOJI84o8ZK957bGFRrnustQNaJX5AaFGgNql/9YcKyGKVhgmrd873UBDlVhjOBs0o/05hSNqEj7FkqaYw6yBenzsiFVYYkSpQtachC/T2R01jraRzazpiasV715uJ/Xi8z0XWQc5lmBiVbLooyQUxC5n+TIVfIjJhaQpni9lbCxlRRZmw6FRuCv/ryOunUXd9z/bt6rdko4ijDGZzDJfhwBU24hRa0gcEInuEV3hzhvDjvzseyteQUM6fwB87nD1FhjRg=</latexit><latexit sha1_base64="BBVk6t/E4ZPkdnvB3VLQU8h61tg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0jagx4LXjxWtK3QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5YSq4Np737ZQ2Nre2d8q7lb39g8Oj6vFJRyeZYthmiUjUY0g1Ci6xbbgR+JgqpHEosBtObuZ+9wmV5ol8MNMUg5iOJI84o8ZK957bGFRrnustQNaJX5AaFGgNql/9YcKyGKVhgmrd873UBDlVhjOBs0o/05hSNqEj7FkqaYw6yBenzsiFVYYkSpQtachC/T2R01jraRzazpiasV715uJ/Xi8z0XWQc5lmBiVbLooyQUxC5n+TIVfIjJhaQpni9lbCxlRRZmw6FRuCv/ryOunUXd9z/bt6rdko4ijDGZzDJfhwBU24hRa0gcEInuEV3hzhvDjvzseyteQUM6fwB87nD1FhjRg=</latexit><latexit sha1_base64="BBVk6t/E4ZPkdnvB3VLQU8h61tg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0jagx4LXjxWtK3QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5YSq4Np737ZQ2Nre2d8q7lb39g8Oj6vFJRyeZYthmiUjUY0g1Ci6xbbgR+JgqpHEosBtObuZ+9wmV5ol8MNMUg5iOJI84o8ZK957bGFRrnustQNaJX5AaFGgNql/9YcKyGKVhgmrd873UBDlVhjOBs0o/05hSNqEj7FkqaYw6yBenzsiFVYYkSpQtachC/T2R01jraRzazpiasV715uJ/Xi8z0XWQc5lmBiVbLooyQUxC5n+TIVfIjJhaQpni9lbCxlRRZmw6FRuCv/ryOunUXd9z/bt6rdko4ijDGZzDJfhwBU24hRa0gcEInuEV3hzhvDjvzseyteQUM6fwB87nD1FhjRg=</latexit>

0.4
<latexit sha1_base64="rTaI0KJN81NqQ51URKt1FGaxe0Q=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4CkkV9Fjw4rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLU8G18bxvZ219Y3Nru7RT3t3bPzisHB23dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9eO5Vv1L1XG8Oskr8glShQKNf+eoNEpbFKA0TVOuu76UmyKkynAmclnuZxpSyMR1i11JJY9RBPj91Ss6tMiBRomxJQ+bq74mcxlpP4tB2xtSM9LI3E//zupmJboKcyzQzKNliUZQJYhIy+5sMuEJmxMQSyhS3txI2oooyY9Mp2xD85ZdXSavm+p7r39eq9csijhKcwhlcgA/XUIc7aEATGAzhGV7hzRHOi/PufCxa15xi5gT+wPn8AVLljRk=</latexit><latexit sha1_base64="rTaI0KJN81NqQ51URKt1FGaxe0Q=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4CkkV9Fjw4rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLU8G18bxvZ219Y3Nru7RT3t3bPzisHB23dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9eO5Vv1L1XG8Oskr8glShQKNf+eoNEpbFKA0TVOuu76UmyKkynAmclnuZxpSyMR1i11JJY9RBPj91Ss6tMiBRomxJQ+bq74mcxlpP4tB2xtSM9LI3E//zupmJboKcyzQzKNliUZQJYhIy+5sMuEJmxMQSyhS3txI2oooyY9Mp2xD85ZdXSavm+p7r39eq9csijhKcwhlcgA/XUIc7aEATGAzhGV7hzRHOi/PufCxa15xi5gT+wPn8AVLljRk=</latexit><latexit sha1_base64="rTaI0KJN81NqQ51URKt1FGaxe0Q=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4CkkV9Fjw4rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLU8G18bxvZ219Y3Nru7RT3t3bPzisHB23dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9eO5Vv1L1XG8Oskr8glShQKNf+eoNEpbFKA0TVOuu76UmyKkynAmclnuZxpSyMR1i11JJY9RBPj91Ss6tMiBRomxJQ+bq74mcxlpP4tB2xtSM9LI3E//zupmJboKcyzQzKNliUZQJYhIy+5sMuEJmxMQSyhS3txI2oooyY9Mp2xD85ZdXSavm+p7r39eq9csijhKcwhlcgA/XUIc7aEATGAzhGV7hzRHOi/PufCxa15xi5gT+wPn8AVLljRk=</latexit><latexit sha1_base64="rTaI0KJN81NqQ51URKt1FGaxe0Q=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4CkkV9Fjw4rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLU8G18bxvZ219Y3Nru7RT3t3bPzisHB23dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9eO5Vv1L1XG8Oskr8glShQKNf+eoNEpbFKA0TVOuu76UmyKkynAmclnuZxpSyMR1i11JJY9RBPj91Ss6tMiBRomxJQ+bq74mcxlpP4tB2xtSM9LI3E//zupmJboKcyzQzKNliUZQJYhIy+5sMuEJmxMQSyhS3txI2oooyY9Mp2xD85ZdXSavm+p7r39eq9csijhKcwhlcgA/XUIc7aEATGAzhGV7hzRHOi/PufCxa15xi5gT+wPn8AVLljRk=</latexit>

-0.1
<latexit sha1_base64="lHqlfEHoqFhlp5yMEdARE3hlLwA=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgxbAbD3oMePEYwTwgWcLsZDYZMo9lZlYIS37BiwdFvPpD3vwbZ5M9aGJBQ1HVTXdXlHBmrO9/e6WNza3tnfJuZW//4PCoenzSMSrVhLaJ4kr3ImwoZ5K2LbOc9hJNsYg47UbTu9zvPlFtmJKPdpbQUOCxZDEj2ObSlV8PhtWaX/cXQOskKEgNCrSG1a/BSJFUUGkJx8b0Az+xYYa1ZYTTeWWQGppgMsVj2ndUYkFNmC1unaMLp4xQrLQradFC/T2RYWHMTESuU2A7MateLv7n9VMb34YZk0lqqSTLRXHKkVUofxyNmKbE8pkjmGjmbkVkgjUm1sVTcSEEqy+vk06jHrjEHhq15nURRxnO4BwuIYAbaMI9tKANBCbwDK/w5gnvxXv3PpatJa+YOYU/8D5/ALf8jU0=</latexit><latexit sha1_base64="lHqlfEHoqFhlp5yMEdARE3hlLwA=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgxbAbD3oMePEYwTwgWcLsZDYZMo9lZlYIS37BiwdFvPpD3vwbZ5M9aGJBQ1HVTXdXlHBmrO9/e6WNza3tnfJuZW//4PCoenzSMSrVhLaJ4kr3ImwoZ5K2LbOc9hJNsYg47UbTu9zvPlFtmJKPdpbQUOCxZDEj2ObSlV8PhtWaX/cXQOskKEgNCrSG1a/BSJFUUGkJx8b0Az+xYYa1ZYTTeWWQGppgMsVj2ndUYkFNmC1unaMLp4xQrLQradFC/T2RYWHMTESuU2A7MateLv7n9VMb34YZk0lqqSTLRXHKkVUofxyNmKbE8pkjmGjmbkVkgjUm1sVTcSEEqy+vk06jHrjEHhq15nURRxnO4BwuIYAbaMI9tKANBCbwDK/w5gnvxXv3PpatJa+YOYU/8D5/ALf8jU0=</latexit><latexit sha1_base64="lHqlfEHoqFhlp5yMEdARE3hlLwA=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgxbAbD3oMePEYwTwgWcLsZDYZMo9lZlYIS37BiwdFvPpD3vwbZ5M9aGJBQ1HVTXdXlHBmrO9/e6WNza3tnfJuZW//4PCoenzSMSrVhLaJ4kr3ImwoZ5K2LbOc9hJNsYg47UbTu9zvPlFtmJKPdpbQUOCxZDEj2ObSlV8PhtWaX/cXQOskKEgNCrSG1a/BSJFUUGkJx8b0Az+xYYa1ZYTTeWWQGppgMsVj2ndUYkFNmC1unaMLp4xQrLQradFC/T2RYWHMTESuU2A7MateLv7n9VMb34YZk0lqqSTLRXHKkVUofxyNmKbE8pkjmGjmbkVkgjUm1sVTcSEEqy+vk06jHrjEHhq15nURRxnO4BwuIYAbaMI9tKANBCbwDK/w5gnvxXv3PpatJa+YOYU/8D5/ALf8jU0=</latexit><latexit sha1_base64="lHqlfEHoqFhlp5yMEdARE3hlLwA=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgxbAbD3oMePEYwTwgWcLsZDYZMo9lZlYIS37BiwdFvPpD3vwbZ5M9aGJBQ1HVTXdXlHBmrO9/e6WNza3tnfJuZW//4PCoenzSMSrVhLaJ4kr3ImwoZ5K2LbOc9hJNsYg47UbTu9zvPlFtmJKPdpbQUOCxZDEj2ObSlV8PhtWaX/cXQOskKEgNCrSG1a/BSJFUUGkJx8b0Az+xYYa1ZYTTeWWQGppgMsVj2ndUYkFNmC1unaMLp4xQrLQradFC/T2RYWHMTESuU2A7MateLv7n9VMb34YZk0lqqSTLRXHKkVUofxyNmKbE8pkjmGjmbkVkgjUm1sVTcSEEqy+vk06jHrjEHhq15nURRxnO4BwuIYAbaMI9tKANBCbwDK/w5gnvxXv3PpatJa+YOYU/8D5/ALf8jU0=</latexit>

-0.2
<latexit sha1_base64="xOkm4EWOUG5nlr14HTWRpwPvcjY=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBiyGpBz0WvHisYD+gDWWz3bRLdzdhdyOU0L/gxYMiXv1D3vw3btIctPXBwOO9GWbmhQln2njet1PZ2Nza3qnu1vb2Dw6P6scnXR2nitAOiXms+iHWlDNJO4YZTvuJoliEnPbC2V3u956o0iyWj2ae0EDgiWQRI9jk0pXnNkf1hud6BdA68UvSgBLtUf1rOI5JKqg0hGOtB76XmCDDyjDC6aI2TDVNMJnhCR1YKrGgOsiKWxfowipjFMXKljSoUH9PZFhoPReh7RTYTPWql4v/eYPURLdBxmSSGirJclGUcmRilD+OxkxRYvjcEkwUs7ciMsUKE2PjqdkQ/NWX10m36fqe6z80G63rMo4qnME5XIIPN9CCe2hDBwhM4Rle4c0Rzovz7nwsWytOOXMKf+B8/gC5gI1O</latexit><latexit sha1_base64="xOkm4EWOUG5nlr14HTWRpwPvcjY=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBiyGpBz0WvHisYD+gDWWz3bRLdzdhdyOU0L/gxYMiXv1D3vw3btIctPXBwOO9GWbmhQln2njet1PZ2Nza3qnu1vb2Dw6P6scnXR2nitAOiXms+iHWlDNJO4YZTvuJoliEnPbC2V3u956o0iyWj2ae0EDgiWQRI9jk0pXnNkf1hud6BdA68UvSgBLtUf1rOI5JKqg0hGOtB76XmCDDyjDC6aI2TDVNMJnhCR1YKrGgOsiKWxfowipjFMXKljSoUH9PZFhoPReh7RTYTPWql4v/eYPURLdBxmSSGirJclGUcmRilD+OxkxRYvjcEkwUs7ciMsUKE2PjqdkQ/NWX10m36fqe6z80G63rMo4qnME5XIIPN9CCe2hDBwhM4Rle4c0Rzovz7nwsWytOOXMKf+B8/gC5gI1O</latexit><latexit sha1_base64="xOkm4EWOUG5nlr14HTWRpwPvcjY=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBiyGpBz0WvHisYD+gDWWz3bRLdzdhdyOU0L/gxYMiXv1D3vw3btIctPXBwOO9GWbmhQln2njet1PZ2Nza3qnu1vb2Dw6P6scnXR2nitAOiXms+iHWlDNJO4YZTvuJoliEnPbC2V3u956o0iyWj2ae0EDgiWQRI9jk0pXnNkf1hud6BdA68UvSgBLtUf1rOI5JKqg0hGOtB76XmCDDyjDC6aI2TDVNMJnhCR1YKrGgOsiKWxfowipjFMXKljSoUH9PZFhoPReh7RTYTPWql4v/eYPURLdBxmSSGirJclGUcmRilD+OxkxRYvjcEkwUs7ciMsUKE2PjqdkQ/NWX10m36fqe6z80G63rMo4qnME5XIIPN9CCe2hDBwhM4Rle4c0Rzovz7nwsWytOOXMKf+B8/gC5gI1O</latexit><latexit sha1_base64="xOkm4EWOUG5nlr14HTWRpwPvcjY=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBiyGpBz0WvHisYD+gDWWz3bRLdzdhdyOU0L/gxYMiXv1D3vw3btIctPXBwOO9GWbmhQln2njet1PZ2Nza3qnu1vb2Dw6P6scnXR2nitAOiXms+iHWlDNJO4YZTvuJoliEnPbC2V3u956o0iyWj2ae0EDgiWQRI9jk0pXnNkf1hud6BdA68UvSgBLtUf1rOI5JKqg0hGOtB76XmCDDyjDC6aI2TDVNMJnhCR1YKrGgOsiKWxfowipjFMXKljSoUH9PZFhoPReh7RTYTPWql4v/eYPURLdBxmSSGirJclGUcmRilD+OxkxRYvjcEkwUs7ciMsUKE2PjqdkQ/NWX10m36fqe6z80G63rMo4qnME5XIIPN9CCe2hDBwhM4Rle4c0Rzovz7nwsWytOOXMKf+B8/gC5gI1O</latexit>

0
<latexit sha1_base64="gv0SVWvs+voh9nTqhT7AguVHGpk=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5iEcuAjWUC5gOSI+xt5pI1e3vH7p4QjvwCGwtFbP1Jdv4bN8kVmvhg4PHeDDPzgkRwbVz32ylsbe/s7hX3SweHR8cn5dOzjo5TxbDNYhGrXkA1Ci6xbbgR2EsU0igQ2A2mdwu/+4RK81g+mFmCfkTHkoecUWOlljssV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukU6t6btVr1SqNmzyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8Ac/aMow==</latexit><latexit sha1_base64="gv0SVWvs+voh9nTqhT7AguVHGpk=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5iEcuAjWUC5gOSI+xt5pI1e3vH7p4QjvwCGwtFbP1Jdv4bN8kVmvhg4PHeDDPzgkRwbVz32ylsbe/s7hX3SweHR8cn5dOzjo5TxbDNYhGrXkA1Ci6xbbgR2EsU0igQ2A2mdwu/+4RK81g+mFmCfkTHkoecUWOlljssV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukU6t6btVr1SqNmzyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8Ac/aMow==</latexit><latexit sha1_base64="gv0SVWvs+voh9nTqhT7AguVHGpk=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5iEcuAjWUC5gOSI+xt5pI1e3vH7p4QjvwCGwtFbP1Jdv4bN8kVmvhg4PHeDDPzgkRwbVz32ylsbe/s7hX3SweHR8cn5dOzjo5TxbDNYhGrXkA1Ci6xbbgR2EsU0igQ2A2mdwu/+4RK81g+mFmCfkTHkoecUWOlljssV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukU6t6btVr1SqNmzyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8Ac/aMow==</latexit><latexit sha1_base64="gv0SVWvs+voh9nTqhT7AguVHGpk=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5iEcuAjWUC5gOSI+xt5pI1e3vH7p4QjvwCGwtFbP1Jdv4bN8kVmvhg4PHeDDPzgkRwbVz32ylsbe/s7hX3SweHR8cn5dOzjo5TxbDNYhGrXkA1Ci6xbbgR2EsU0igQ2A2mdwu/+4RK81g+mFmCfkTHkoecUWOlljssV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukU6t6btVr1SqNmzyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8Ac/aMow==</latexit>

b)
<latexit sha1_base64="txoLWzBtBMCkSPOhnys4Eo2QDwU=">AAAB4nicbVDLSgMxFL1TX3V8VV26CRZBN2Wmm3ZZcOOyon1AW0omk2lDM5khuSOU0h8QXIigG7/IP/BvTNvZtPVA4HDOCfeeG6RSGPS8X6ews7u3f1A8dI+OT07PSucXbZNkmvEWS2SiuwE1XArFWyhQ8m6qOY0DyTvB5H7hd164NiJRzzhN+SCmIyUiwSha6ckN7oalslfxliDbxM9JGXI0h6WffpiwLOYKmaTG9HwvxcGMahRM8rnbzwxPKZvQEZ8tF5yTGyuFJEq0fQrJUl3L0diYaRzYZExxbDa9hfif18swqg9mQqUZcsVWg6JMEkzIoi0JheYM5ZRQxuy+GUW7BxtTTRnaq7i2vL9ZdZu0qxXfq/iP1XKjnp+hCFdwDbfgQw0a8ABNaAGDEbzBJ3w5ofPqvDsfq2jByf9cwhqc7z+r64mt</latexit><latexit sha1_base64="txoLWzBtBMCkSPOhnys4Eo2QDwU=">AAAB4nicbVDLSgMxFL1TX3V8VV26CRZBN2Wmm3ZZcOOyon1AW0omk2lDM5khuSOU0h8QXIigG7/IP/BvTNvZtPVA4HDOCfeeG6RSGPS8X6ews7u3f1A8dI+OT07PSucXbZNkmvEWS2SiuwE1XArFWyhQ8m6qOY0DyTvB5H7hd164NiJRzzhN+SCmIyUiwSha6ckN7oalslfxliDbxM9JGXI0h6WffpiwLOYKmaTG9HwvxcGMahRM8rnbzwxPKZvQEZ8tF5yTGyuFJEq0fQrJUl3L0diYaRzYZExxbDa9hfif18swqg9mQqUZcsVWg6JMEkzIoi0JheYM5ZRQxuy+GUW7BxtTTRnaq7i2vL9ZdZu0qxXfq/iP1XKjnp+hCFdwDbfgQw0a8ABNaAGDEbzBJ3w5ofPqvDsfq2jByf9cwhqc7z+r64mt</latexit><latexit sha1_base64="txoLWzBtBMCkSPOhnys4Eo2QDwU=">AAAB4nicbVDLSgMxFL1TX3V8VV26CRZBN2Wmm3ZZcOOyon1AW0omk2lDM5khuSOU0h8QXIigG7/IP/BvTNvZtPVA4HDOCfeeG6RSGPS8X6ews7u3f1A8dI+OT07PSucXbZNkmvEWS2SiuwE1XArFWyhQ8m6qOY0DyTvB5H7hd164NiJRzzhN+SCmIyUiwSha6ckN7oalslfxliDbxM9JGXI0h6WffpiwLOYKmaTG9HwvxcGMahRM8rnbzwxPKZvQEZ8tF5yTGyuFJEq0fQrJUl3L0diYaRzYZExxbDa9hfif18swqg9mQqUZcsVWg6JMEkzIoi0JheYM5ZRQxuy+GUW7BxtTTRnaq7i2vL9ZdZu0qxXfq/iP1XKjnp+hCFdwDbfgQw0a8ABNaAGDEbzBJ3w5ofPqvDsfq2jByf9cwhqc7z+r64mt</latexit><latexit sha1_base64="txoLWzBtBMCkSPOhnys4Eo2QDwU=">AAAB4nicbVDLSgMxFL1TX3V8VV26CRZBN2Wmm3ZZcOOyon1AW0omk2lDM5khuSOU0h8QXIigG7/IP/BvTNvZtPVA4HDOCfeeG6RSGPS8X6ews7u3f1A8dI+OT07PSucXbZNkmvEWS2SiuwE1XArFWyhQ8m6qOY0DyTvB5H7hd164NiJRzzhN+SCmIyUiwSha6ckN7oalslfxliDbxM9JGXI0h6WffpiwLOYKmaTG9HwvxcGMahRM8rnbzwxPKZvQEZ8tF5yTGyuFJEq0fQrJUl3L0diYaRzYZExxbDa9hfif18swqg9mQqUZcsVWg6JMEkzIoi0JheYM5ZRQxuy+GUW7BxtTTRnaq7i2vL9ZdZu0qxXfq/iP1XKjnp+hCFdwDbfgQw0a8ABNaAGDEbzBJ3w5ofPqvDsfq2jByf9cwhqc7z+r64mt</latexit>

a)
<latexit sha1_base64="wdaDCkB1nB2BvRoCnglwvVONV7I=">AAAB4nicbVDLSgNBEOz1GddX1KOXwSDoJezmYo4BLx4jmgckIfTOTpIhsw9meoUQ8gOCBxH04hf5B/6Nk2QvSSwYKKpq6K4OUiUNed6vs7W9s7u3XzhwD4+OT06LZ+dNk2SaiwZPVKLbARqhZCwaJEmJdqoFRoESrWB8P/dbL0IbmcTPNElFL8JhLAeSI1npycXbfrHklb0F2Cbxc1KCHPV+8acbJjyLRExcoTEd30upN0VNkisxc7uZESnyMQ7FdLHgjF1bKWSDRNsXE1uoKzmMjJlEgU1GSCOz7s3F/7xORoNqbyrjNCMR8+WgQaYYJWzeloVSC05qwpBzu2+GZPfgI9TIyV7FteX99aqbpFkp+17Zf6yUatX8DAW4hCu4AR/uoAYPUIcGcBjCG3zClxM6r86787GMbjn5nwtYgfP9B6puiaw=</latexit><latexit sha1_base64="wdaDCkB1nB2BvRoCnglwvVONV7I=">AAAB4nicbVDLSgNBEOz1GddX1KOXwSDoJezmYo4BLx4jmgckIfTOTpIhsw9meoUQ8gOCBxH04hf5B/6Nk2QvSSwYKKpq6K4OUiUNed6vs7W9s7u3XzhwD4+OT06LZ+dNk2SaiwZPVKLbARqhZCwaJEmJdqoFRoESrWB8P/dbL0IbmcTPNElFL8JhLAeSI1npycXbfrHklb0F2Cbxc1KCHPV+8acbJjyLRExcoTEd30upN0VNkisxc7uZESnyMQ7FdLHgjF1bKWSDRNsXE1uoKzmMjJlEgU1GSCOz7s3F/7xORoNqbyrjNCMR8+WgQaYYJWzeloVSC05qwpBzu2+GZPfgI9TIyV7FteX99aqbpFkp+17Zf6yUatX8DAW4hCu4AR/uoAYPUIcGcBjCG3zClxM6r86787GMbjn5nwtYgfP9B6puiaw=</latexit><latexit sha1_base64="wdaDCkB1nB2BvRoCnglwvVONV7I=">AAAB4nicbVDLSgNBEOz1GddX1KOXwSDoJezmYo4BLx4jmgckIfTOTpIhsw9meoUQ8gOCBxH04hf5B/6Nk2QvSSwYKKpq6K4OUiUNed6vs7W9s7u3XzhwD4+OT06LZ+dNk2SaiwZPVKLbARqhZCwaJEmJdqoFRoESrWB8P/dbL0IbmcTPNElFL8JhLAeSI1npycXbfrHklb0F2Cbxc1KCHPV+8acbJjyLRExcoTEd30upN0VNkisxc7uZESnyMQ7FdLHgjF1bKWSDRNsXE1uoKzmMjJlEgU1GSCOz7s3F/7xORoNqbyrjNCMR8+WgQaYYJWzeloVSC05qwpBzu2+GZPfgI9TIyV7FteX99aqbpFkp+17Zf6yUatX8DAW4hCu4AR/uoAYPUIcGcBjCG3zClxM6r86787GMbjn5nwtYgfP9B6puiaw=</latexit><latexit sha1_base64="wdaDCkB1nB2BvRoCnglwvVONV7I=">AAAB4nicbVDLSgNBEOz1GddX1KOXwSDoJezmYo4BLx4jmgckIfTOTpIhsw9meoUQ8gOCBxH04hf5B/6Nk2QvSSwYKKpq6K4OUiUNed6vs7W9s7u3XzhwD4+OT06LZ+dNk2SaiwZPVKLbARqhZCwaJEmJdqoFRoESrWB8P/dbL0IbmcTPNElFL8JhLAeSI1npycXbfrHklb0F2Cbxc1KCHPV+8acbJjyLRExcoTEd30upN0VNkisxc7uZESnyMQ7FdLHgjF1bKWSDRNsXE1uoKzmMjJlEgU1GSCOz7s3F/7xORoNqbyrjNCMR8+WgQaYYJWzeloVSC05qwpBzu2+GZPfgI9TIyV7FteX99aqbpFkp+17Zf6yUatX8DAW4hCu4AR/uoAYPUIcGcBjCG3zClxM6r86787GMbjn5nwtYgfP9B6puiaw=</latexit>

B
er

ry
F
lu

x
,
F̄

<latexit sha1_base64="IfZp5sypb4PXkco77GwOI+AEejU=">AAACCXicbVDLSsNAFJ3UV62vqEs3g63gQkpSF7osCsVlBfuAJpTJdNIOnUzCzEQMIVs3/oobF4q49Q/c+TdO2iy09cCFwzn3cu89XsSoVJb1bZRWVtfWN8qbla3tnd09c/+gK8NYYNLBIQtF30OSMMpJR1HFSD8SBAUeIz1vep37vXsiJA35nUoi4gZozKlPMVJaGprwigiRwBaLH85gzfGQSJ0AqQlGLG1lWQ0OzapVt2aAy8QuSBUUaA/NL2cU4jggXGGGpBzYVqTcFAlFMSNZxYkliRCeojEZaMpRQKSbzj7J4IlWRtAPhS6u4Ez9PZGiQMok8HRnfqVc9HLxP28QK//STSmPYkU4ni/yYwZVCPNY4IgKghVLNEFYUH0rxBMkEFY6vIoOwV58eZl0G3Xbqtu3jWrzvIijDI7AMTgFNrgATXAD2qADMHgEz+AVvBlPxovxbnzMW0tGMXMI/sD4/AEuG5lO</latexit><latexit sha1_base64="IfZp5sypb4PXkco77GwOI+AEejU=">AAACCXicbVDLSsNAFJ3UV62vqEs3g63gQkpSF7osCsVlBfuAJpTJdNIOnUzCzEQMIVs3/oobF4q49Q/c+TdO2iy09cCFwzn3cu89XsSoVJb1bZRWVtfWN8qbla3tnd09c/+gK8NYYNLBIQtF30OSMMpJR1HFSD8SBAUeIz1vep37vXsiJA35nUoi4gZozKlPMVJaGprwigiRwBaLH85gzfGQSJ0AqQlGLG1lWQ0OzapVt2aAy8QuSBUUaA/NL2cU4jggXGGGpBzYVqTcFAlFMSNZxYkliRCeojEZaMpRQKSbzj7J4IlWRtAPhS6u4Ez9PZGiQMok8HRnfqVc9HLxP28QK//STSmPYkU4ni/yYwZVCPNY4IgKghVLNEFYUH0rxBMkEFY6vIoOwV58eZl0G3Xbqtu3jWrzvIijDI7AMTgFNrgATXAD2qADMHgEz+AVvBlPxovxbnzMW0tGMXMI/sD4/AEuG5lO</latexit><latexit sha1_base64="IfZp5sypb4PXkco77GwOI+AEejU=">AAACCXicbVDLSsNAFJ3UV62vqEs3g63gQkpSF7osCsVlBfuAJpTJdNIOnUzCzEQMIVs3/oobF4q49Q/c+TdO2iy09cCFwzn3cu89XsSoVJb1bZRWVtfWN8qbla3tnd09c/+gK8NYYNLBIQtF30OSMMpJR1HFSD8SBAUeIz1vep37vXsiJA35nUoi4gZozKlPMVJaGprwigiRwBaLH85gzfGQSJ0AqQlGLG1lWQ0OzapVt2aAy8QuSBUUaA/NL2cU4jggXGGGpBzYVqTcFAlFMSNZxYkliRCeojEZaMpRQKSbzj7J4IlWRtAPhS6u4Ez9PZGiQMok8HRnfqVc9HLxP28QK//STSmPYkU4ni/yYwZVCPNY4IgKghVLNEFYUH0rxBMkEFY6vIoOwV58eZl0G3Xbqtu3jWrzvIijDI7AMTgFNrgATXAD2qADMHgEz+AVvBlPxovxbnzMW0tGMXMI/sD4/AEuG5lO</latexit><latexit sha1_base64="IfZp5sypb4PXkco77GwOI+AEejU=">AAACCXicbVDLSsNAFJ3UV62vqEs3g63gQkpSF7osCsVlBfuAJpTJdNIOnUzCzEQMIVs3/oobF4q49Q/c+TdO2iy09cCFwzn3cu89XsSoVJb1bZRWVtfWN8qbla3tnd09c/+gK8NYYNLBIQtF30OSMMpJR1HFSD8SBAUeIz1vep37vXsiJA35nUoi4gZozKlPMVJaGprwigiRwBaLH85gzfGQSJ0AqQlGLG1lWQ0OzapVt2aAy8QuSBUUaA/NL2cU4jggXGGGpBzYVqTcFAlFMSNZxYkliRCeojEZaMpRQKSbzj7J4IlWRtAPhS6u4Ez9PZGiQMok8HRnfqVc9HLxP28QK//STSmPYkU4ni/yYwZVCPNY4IgKghVLNEFYUH0rxBMkEFY6vIoOwV58eZl0G3Xbqtu3jWrzvIijDI7AMTgFNrgATXAD2qADMHgEz+AVvBlPxovxbnzMW0tGMXMI/sD4/AEuG5lO</latexit>

Drive amplitude, Erms (V/cm)
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FIG. 3: Spontaneous magnetization in the presence of a time-
reversal invariant, linearly-polarized drive. a) Stability di-
agram in the discontinuous transition regime. Stable (un-
stable) solutions of Eq. (5) are indicated by black solid (red
dashed) lines. Green circles indicate self-consistent solutions
to Eq. (2) in which the full time-dependence of F(t) is calcu-
lated from the self-induced Floquet band structure. Param-
eters: EF = 160 meV, h̄ωd = 100 meV, h̄ω0 = 100.5 meV,
Q = 100. b) The phase transition to the magnetized state
can be either continuous (pink region) or discontinuous (blue
region), depending on the detuning and damping rate. No
instability occurs in the region to the right of the dashed line.

for the steady state magnetization:

η

[
1 + 4νωd(ω

2
d + γ2 − ω2

0)
|eErms/m|2
D+D−

]
= 0, (5)

with D±=[ω2
0−ω2

d∓νωdη]2+γ2(ωd±νη)2 and ν = κβ/l2.
Equation (5) can be expressed as a fifth-order polyno-

mial in η, and may exhibit several solutions (see Figs. 1c
and 3a). For small amplitudes of the linearly-polarized
drive, the system responds with linearly-polarized oscil-
lations (η = 0). As the drive amplitude is increased, a
bifurcation is encountered where the linearly polarized
solution becomes unstable to fluctuations and the sys-
tem spontaneously acquires a magnetization (η 6= 0) [39].
The appearance of such pitchfork bifurcations is consis-
tent with symmetry considerations [32].

We confirm the validity of the results above, which
were obtained by replacing F by F̄ in Eq. (2), by numer-
ically obtaining self-consistent solutions of Eq. (2) includ-
ing the full time dependence of F(t) [see Methods]. As
shown in Fig. 3a, the time-averaged magnetization ob-
tained from these simulations (green dots) agrees well
with the results of our analytical treatment (solid lines).

Interestingly, the type of phase transition (discontinu-
ous vs. continuous) is controlled by the detuning of the
drive, (ωd − ω0)/ω0, and the damping rate, γ. The char-
acter of the transition can be straightforwardly extracted
from the η dependence of the expression in brackets in
Eq. (5), see SI [35]. As summarized in Fig. 3b, we find
that: i) spontaneous magnetization may only occur for
(ω2
d + γ2 − ω2

0) < 0, and ii) for small detunings, discon-
tinuous transitions are favored at low damping (high Q).
Note that spontaneous symmetry breaking persists for
γ = 0. Inspecting Eq. (5) and Fig. 3b for γ = 0, we see

that in the absence of damping the transition occurs on
the red detuned side of the resonance, and is always of
discontinuous type (B < 0).

Discussion — The phenomena described above are
enabled by strong internal plasmonic fields, which for a
high quality resonance can exceed the driving field by
several orders of magnitude. The threshold driving am-
plitude for Berryogenesis is therefore controlled by the
plasmonic quality factor, along with other device param-
eters. For the high quality factors (Q > 100) recently
achieved in graphene plasmonic devices [8], we expect
Berryogenesis to be achievable at moderate driving pow-
ers of order 30 W/cm2 at a frequency of ∼25 THz (see
SI [35]).

Throughout this work we have focused on feedback
arising from self-generated Berry flux. At high excita-
tion amplitudes, nonlinear dissipation and other sources
of nonlinearity may also arise. Crucially, we work at
frequencies outside the particle-hole continuum, h̄ωd <
2EF , where both direct absorption from the drive (which
leads to heating) and the decay of a single plasmon
into a particle-hole pair is forbidden by Pauli exclu-
sion. To suppress the nonlinear contributions to damp-
ing and heating, it is furthermore beneficial to work at
lower frequencies where two- or three-photon processes
are also blocked; for the simulations in this work we used
2EF > 3h̄ωd, guaranteeing that the rates of these in-
trinsic dissipative processes are small throughout the pa-
rameter range we studied. Furthermore, we have checked
that driving-induced anisotropies are also small through-
out this regime, and are not expected to significantly
affect the threshold for Berryogenesis (see SI [35]).

Berryogenesis is a “self-Floquet” process through
which the collective motion of an electronic system causes
it to reconstruct its own band structure, yielding dra-
matic effects including non-equilibrium spontaneous TRS
breaking. Looking ahead, we anticipate that other types
of non-equilibrium phase transitions [33], including com-
plex spatiotemporal dynamics in extended systems [34],
may be triggered by analogous feedback mechanisms.
This work opens new prospects for exploiting the near-
field compression of electromagnetic fields in metals to
realize novel non-equilibrium phases of matter.

METHODS

Floquet band structure and Berry Flux

In the main text we describe how an (internal or exter-
nal) ac electric field may modify the electronic spectrum
and Bloch band Berry curvature of a metallic system.
Here we describe how we calculate the time-dependent
Berry flux induced by a monochromatic ac field. For
each value of the crystal momentum k, we find two Flo-
quet state solutions to the time-dependent Schrödinger
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equation [25, 26]: |ψkα(t)〉 = e−iεkαt|Φkα(t)〉, where
α = ± is the Floquet band index, εkα is the correspond-
ing quasienergy, and |Φkα(t)〉 is a periodic function of
time, with period T = 2π/ω. Due to the off-resonant na-
ture of the ac-field, states at the Fermi surface are only
weakly modified; we assume that their populations map
smoothly onto the Floquet states.

The periodic part of the Floquet eigenstate, |Φkα(t)〉,
typically involves frequency components at many har-
monics of the drive frequency ω. As a result, the
Berry connection Akα(t) = 〈Φkα(t)|i∇k|Φkα(t)〉, and ul-
timately the net Berry flux in the (dressed) conduction
band [27], F(t) =

∮
dk·Ak+(t), will be periodic functions

of time. (Here the integral is taken around the Fermi
surface.) In the analytical treatment in the main text we
focus on the steady-state (dc) part of the induced Berry

flux, F̄ = 1
T

∫ T
0
dtF(t), which captures the net breaking

of time-reversal symmetry (TRS) and provides the driv-
ing force for Berryogenesis. Through fully self-consistent
numerical simulations we show that including the ac part
of F does not significantly alter our conclusions.

Self-consistent solutions of the steady state time
evolution

In the main text, we provide a detailed analysis of
the steady states of the nonlinear dynamics described by
Eq. (2), under the approximation that the time-periodic
Berry flux F(t) is replaced by its time-averaged (dc) part
F̄ . From a physical point of view, this approximation is
motivated by the fact that it is the dc part of F that sig-
nifies a net breaking of TRS, and which we expect to be
responsible for the instability towards a magnetized state.
From a technical point of view, this approximation intro-
duces a vast simplification: working in a complex rep-

resentation with Edrive(t) = E
(0)
drive e

−iωdt, by suppress-
ing the time-dependent harmonics in F , we ensure that
Eq. (2) supports solutions where r(t) = r(0)e−iωdt and
p(t) = p(0)e−iωdt exhibit purely monochromatic oscilla-
tions. (Note that the physical solutions are given by the
real parts of these quantities.) This simplification allows
us to extract the time dependence ∼ e−iωdt from all vari-
ables, and solve a (nonlinear) algebraic equation for the
steady state amplitudes of the left- and right- circulat-

ing components of r(t), Z(0)
± = 1√

2
[x(0) ± iy(0)]. These

solutions are given in Eq. (4) of the main text.
To support our conclusions and to demonstrate that

the time-dependent harmonics in F(t) do not signifi-
cantly change the behavior of the system, we also per-
formed self-consistent numerical simulations of the full
equations of motion, Eq. (2). The simulations were per-
formed as follows:

1. We first initialize the system with values of po-
sition and momentum, r(0) and p(0), as well as

an initial guess for the Berry flux F . The Berry
flux F is specified by its dc part F̄ and a list of
up to n harmonics, F1 . . .Fn, such that F(t) =
F̄ + (F1e

−iωdt + . . .Fne−inωdt + c.c.). The value of
n is taken large enough to ensure convergence.

2. Next we numerically solve Eq. (2) with the supplied
form of F(t) for a large number of periods of the
drive (typically of order 100), such that the system
reaches a time-periodic steady state.

3. From the last several periods of evolution, we ex-
tract the left- and right-handed components of the
motion via Z±(t) = (x± iy)/

√
2. From the Fourier

transform of Z±(t), we extract the values at its
peaks centered around frequencies ωd, 2ωd, etc.

4. We use the harmonics extracted from Z±(t) to con-
struct the time-periodic internal electric field and
associated vector potential produced by the motion
via eEint = mω2

0r and Eint = − 1
c
∂
∂tAint.

5. We numerically compute the Floquet band struc-
ture of the system using the total time-periodic
field Atot = Adrive + Aint. We obtain a new time-
periodic Berry flux F(t) by integrating the Berry
connection Ak+(t) = 〈Φk+(t)|i∇k|Φk+(t)〉 around
the Fermi surface, F(t) =

∮
dk · Ak+(t). Here

|Φk+(t)〉 is the time-periodic part of the Floquet
state at crystal momentum k in the upper (+) Flo-
quet band, derived from the original conduction
band on the non-driven system.

6. Finally we return to step 1 and initialize the solver
for Eq. (2) with the final position and momentum
of the previous iteration, and a new guess for F(t).
This procedure is iterated until the Berry flux F(t)
produced by the motion agrees with form that was
used to compute it (i.e., until the change in F(t)
from one iteration to the next falls below a conver-
gence threshold).

To improve stability of the code, we introduce an inter-
polating factor ζ such that the initial guess for the Berry
flux for iteration i + 1, F (i+1), is computed by interpo-
lating between its value on iteration i and the new value

computed in step 5 above: F (i+1)
n = (1 − ζ)F (i)

n + ζFn.
Here Fn is the n-th harmonic extracted from the Fourier
transform of F(t) computed in step 5 above. In the sim-
ulations shown we used ζ = 0.3. For each value of the
driving amplitude we obtained convergence of all har-
monics in F to better than 1 part in 106.

We observe that, throughout the parameter regime
studied, the higher harmonics of F decay very quickly
with the order of the harmonic. (As a typical order of
magnitude, we observe F1/F̄ ∼ 10−3.) Therefore we
obtain rapid convergence with respect to the number of
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harmonics retained (in the simulations we keep the track
the values of the first 5 harmonics of F).

The procedure above was used to compute the green
points shown in Fig. 3a. The good agreement with the
solid curves confirms that the validity of our analytical
treatment based on the dc part of F .

Data availability — The data that support the plots
within this paper and other findings of this study are
available from the corresponding author upon reasonable
request.
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SUPPLEMENTARY INFORMATION FOR
“SELF-INDUCED BERRY FLUX AND
SPONTANEOUS NON-EQUILIBRIUM

MAGNETISM”

SELF-INDUCED BERRY FLUX

In the following we discuss how internal rotating elec-
tric fields, captured by a circulating plasmon center of

mass (COM) coordinate Z(0)
± = 1√

2
[x(0) ± iy(0)], directly

generates a Berry flux of the electrons. To do this, we first
recall that oscillating electric fields E(t) = E(0) e−iωdt

can be expressed in terms of a time varying vector po-
tential: A(t) = A(0) e−iωdt, where

E(0) = (iω/c)A(0). (S-1)

As in the main text, we use the circular polarization
basis to describe the vector potential fields: A(t) =
1
2 (AL+AR)e−iωt + c.c., where the left- and right-handed

components are given by AL = AL(x̂ + iŷ)/
√

2 and
AR = AR(x̂− iŷ)/

√
2.

Circularly polarized fields modify the system’s band
structure and electronic wave functions. In this way the
Fermi sea may acquire a finite (dc) Berry flux:

F̄ = f(|ÃL|2, |ÃR|2), ÃL,R =
ev

cEF
AL,R, (S-2)

where f is the (dimensionless) saddle shown in Fig. 2a.

Crucially, the fields in Eq. (S-2) consist of both ex-
ternal driving fields as well as internal plasmonic fields.
Within our mean-field approach, the total electric field
on the COM can be expressed −eEtot(t) = −eEdrive(t)−
mω2

0{r}, where −mω2
0{r} is precisely the restoring force

acting on the COM. When driven close to resonance, the
plasmonic internal field is dramatically enhanced by a
factor ω0/γ = 2Q relative to the driving field, where Q is
the quality factor of the resonance. Since Q can be large
in high quality graphene disks, the total electric field can
be dominated by internal fields with total electric fields
well approximated by eEtot(t) ≈ mω2

0{r(t)}.
Using Eq. (S-1) above and taking eEtot(t) ≈

mω2
0{r(t)}, we can rewrite ÃL,R in terms of the plas-

mon COM coordinates Z(0)
± . The conversion between

the dimensionless (total) vector potential ÃL,R and the

coordinate Z(0)
± is given by the characteristic length

l = EFωd/(vmω
2
0) which naturally emerges from the def-

inition of ÃL,R in Eq. (S-2), together with Eq. (S-1) and

eEtot(t) ≈ mω2
0{r(t)}. Re-writing ÃL,R → Z(0)

± /l (with
L → − and R → +) in Eq. (S-2) gives Eq. (3) of the
main text.

CONTINUOUS VS. DISCONTINUOUS
TRANSITION

As noted in the main text, the phase transition to the
state with spontaneous non-equilibrium magnetization
may occur either discontinuously as a function of driving
amplitude (as in a first order phase transition), or con-
tinuously (akin to a second order phase transition). The
character of the transition follows from the η-dependence
of the expression in brackets in Eq. (5). For fixed param-
eters, the zeros of this expression (as a function of η)
determine the steady state values of magnetization that
can be supported by the system.

As a first step in characterizing the nature of the tran-
sition, we note that D+D− in Eq. (5) is positive for all
η; this must be so, as D+ and D− are the squared ab-
solute values of the denominators appearing in Eq. (4).
Consequently, for ν > 0, nontrivial zeros of the term in
brackets in Eq. (5), and hence spontaneous magnetiza-
tion, may only occur for (ω2

d + γ2 − ω2
0) < 0, i.e., to the

left of the shaded region in Fig. 3b.
The character of the transition (continuous vs. dis-

continuous) is controlled by the sign of the quadratic
term in η in D+D−. This can be seen by writing out
D+D− = A + Bη2 + Cη4. Here A, B, and C are co-
efficients that depend on damping and detuning, with
A,C > 0:

A = [(ω2
0 − ω2

d)2 + γ2ω2
d]2

C = ν4(γ2 + ω2
d)2. (S-3)

The form of B is straightforward to obtain from the ex-
plicit expressions for D+ and D− given in the main text;
the result is long and not illuminating, so we do not write
it out in full here. For B > 0 (pink region, Fig. 3b),
(D+D−)−1 decreases monotonically as a function of η2.
When Erms is small, the second term in the brackets in
Eq. (5) is less than one for all η, and no nontrivial solu-
tions are found. Above the critical value of Erms, a new
branch of solutions emerges with η growing continuously
from zero. For B < 0 (blue region, Fig. 3b), (D+D−)−1

is non-monotonic, first increasing for small η, then de-
creasing for large η. Here, as Erms is increased from
zero, nontrivial solutions first appear at finite η2 [corre-
sponding to the maximum of (D+D−)−1], and we obtain
a discontinuous transition as in Fig. 3a.

ESTIMATE FOR CRITICAL FIELD STRENGTHS

In the following, we provide an estimate of the critical
driving amplitudes required to achieve spontaneous out-
of-equilibrium plasmonic magnetism. As an illustration,
we will focus on the parameter regime where B > 0 in
Eq. (5) of the main text. In this regime, the solutions
of Eq. (5) exhibit a continuous phase transition. In par-
ticular, non-trivial zeros of the bracketed expression in
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Eq. (5) appear for Erms > E∗rms, where E∗rms is the criti-
cal drive amplitude above which non-trivial solutions for
η appear:

|eE∗rms|2 = m2

[
(ω2

0 − ω2
d)2 + γ2ω2

d

]2
4νωd(ω2

d − ω2
0 + γ2)

≈ m2ω5
0

4ν
· 1

4Q2
.

(S-4)
As a demonstration, in the second (approximate) equal-
ity we have set ωd = ω0, and used ω0/γ = 2Q to express
the result in terms of the quality factor. From the main
text, recall that

ν = βκ/l2 = β
m3v2ω6

0

h̄n0E2
Fω

2
d

. (S-5)

Setting ωd = ω0 = (2πe2n0|q|/m)1/2 and taking |q| =
1/d, where d is the diameter of the disk we estimate the
critical field to be:

|E∗rms| = 1.57×102
(EF [eV]/0.1)7/4

β1/2 × (Q/100)× (d[µm]/0.1)1/4
[V/cm].

(S-6)
In obtaining the above estimate we have noted that, for
graphene, the plasmon mass can be written as m =
EF /v

2, with v = 108 cm/s, and we have included fla-
vor degeneracy for 4 valleys/spins when calculating the
density. Recently, quality factors for plasmons exceeding
100 have been realized, enabling even lower critical fields.

The corresponding incident power required to induce
the phase transition can be obtained by recalling (in SI
units) Pincident = ε0c|Erms|2, where ε0 is the permittivity
of free space. Taking E∗rms ∼ 100 V/cm as a rough order
of magnitude estimate, we obtain a modest steady-state
incident power of P ∗incident ∼ 26 W/cm2.

INDUCED ANISOTROPIC DRUDE WEIGHT

In the main text we focused on the nonlinearity that
arises due to self-induced Berry flux. In addition to the
reconstruction of electronic wave functions that gives rise
to the Berry flux, ac fields also modify the electronic dis-
persion. In particular, a linearly polarized ac field, which
breaks the rotational symmetry of the system, generically
introduces anisotropy in the dispersion. Such anisotropy
in principle competes with spontaneous magnetization,
as it favors a splitting of the plasmonic dipole resonance
in the linear polarization basis (in contrast to magne-
tization, which is associated with circularly/elliptically
polarized motion). Below we estimate the anisotropy of
the Drude weight (plasmon mass) induced by a linearly-
polarized ac electric field. We show that the induced
anisotropy is small (of order 10−4) in the regime studied,
and therefore should not qualitatively affect our results.

To estimate the induced anisotropy of the Drude
weight, we consider a linearly polarized field
Ax cos(ωt) x̂ = 1

2Ax(eiωt + e−iωt)x̂; note that for

circularly polarized fields, no linear anisotropy develops.
Using Eq. (1) of the main text, and transforming to the
“extended space” Fourier representation in which the
Fourier harmonics {|n〉} are treated as an auxiliary de-
gree of freedom, the light-matter interaction is described
via: Hint = V̂ ⊗∑n [|n+ 1〉〈n|+ |n− 1〉〈n|], where

V̂ = −EF Ãx
2

σx. (S-7)

The eigenvalues of the Hamiltonian in the extended space
representation are the quasienergies of the associated Flo-
quet states. Anisotropy in the Drude weight arises from
EM field induced changes to the group velocity, differ-
ent in the x and y directions, which in turn can be ob-
tained from changes to the (quasi)-energy dispersion at
the Fermi level.

The lowest order EM-field induced changes to the en-

ergy occur at second order, so that εk = ε
(0)
k + ε

(2)
k . Fo-

cusing on the case where the Fermi level is in the con-

duction band, the unperturbed energy is ε
(0)
k = v|k|, and

the second-order correction is:

ε
(2)
k = |〈k,−|V̂ |k,+〉|2

(
1

2ε
(0)
k + h̄ω

+
1

2ε
(0)
k − h̄ω

)
,

(S-8)
where |k,±〉 are the unperturbed electronic states in the
conduction and valence bands respectively, and h̄ω is the
energy of the absorbed/emitted photon. The first term
in Eq. (S-8) arises from the virtual absorption of a pho-
ton accompanied by an electronic transition to a valence
band state, followed by photon emission and a transition
back to the conduction band; the second term occurs
for a similar process, where the system emits a photon
while making the (virtual) transition from the conduc-
tion to the valence band. We note that there are two
additional second order processes where photons are vir-
tually absorbed/emitted without an accompanying elec-
tronic transition to the valence band. The corresponding
terms in the energy shift have equal magnitude but op-
posite sign, and therefore cancel and do not contribute

to the total ε
(2)
k .

Using 〈k,−|σx|k,+〉 = i sin 2φ, where tanφ = ky/kx,
we have:

ε
(2)
k =

E2
F |Ãx|2ε

(0)
k

(2ε
(0)
k )2 − (h̄ω)2

[
1− 1

|k|2 (k2x − k2y)

]
. (S-9)

Here we used the identity sin2 2φ = 1 − cos2 2φ = 1 −
(cos2 φ−sin2 φ). To find the change to the Drude weight,

we use Eq. (S-9) to fit the perturbed energies εk = ε
(0)
k +

ε
(2)
k to the anisotropic Dirac dispersion

εk = U + h̄
√

(v − δv)2k2x + (v + δv)2k2y

= U + ε
(0)
k − ε

(0)
k

δv
v|k|2 (k2x − k2y) +O(p4), (S-10)
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where U is a constant energy offset. Comparing the co-
efficient of the k2x − k2y term in Eq. (S-10) with Eq. (S-9)
above, we obtain the velocity anisotropy as

δv

v
=

E2
F |Ãx|2

(2ε
(0)
k )2 − (h̄ω)2

≈ 4.4× 10−4. (S-11)

In the last (approximate) equality we have made an esti-

mate using ε
(0)
k ≈ EF = 160 meV and h̄ω = 100 meV, as

used for the figures in the main text, and have also used
|Ãx| = evEtotal/(ωEF ) ≈ 0.04. For this last estimate, we
used Etotal = 104 V/cm for the total field (external drive
+ plasmonic internal) close to the phase transition, see
section above. Note that the small value of Ã that we
find indicates that the changes/boost to the Fermi sea as
the electron liquid moves is small as compared with the
Fermi surface size. We also note that the k-independent
term in Eq. (S-9) can be absorbed into the energy offset

term U with no changes to the velocity.

Since the Drude weight Dij = e2
∑

k vi(k)vj(k)δ(εk −
EF ) scales as the square of the velocity at the Fermi sur-
face, we estimate that the EM-induced anisotropy to the
Drude weight (along x or y directions) is 2δv/v ≈ 9×10−4

for the regime described above in Eq. (S-11). Drude
weight anisotropy can be directly included in the equa-
tions of motion in Eq. (2) of the main text as a direction-
dependent plasmon mass. We have numerically checked
that incorporating anisotropy in the Drude weight of or-
der 1% does not change the qualitative picture of our
results, and only introduces modest quantitative changes
to the threshold driving amplitude and induced Berry
flux. As a result, given that the induced anisotropy is ex-
pected to be an order of magnitude smaller, we conclude
that EM-induced anisotropies do not adversely affect the
realization of the non-equilibrium TRS breaking phase
transition we discuss in the main text.


