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An Exploration of mono no aware in the 
4İĶĳĮĶĸŃ�ļĳ�%ĲįļŀĮĵ�1�,ļĹļıķĶ

Josua Gage

IO�����
�5PN�#SJODL� QVCMJTIFE� UIF� 4DJGBJLV�.BOJGFTUP� PO�IJT�XFC-
QBHF� TDJGBJLV�DPN��#SJODL�XBTO�U� UIF�đSTU�QFSTPO� UP�QSPQPTF� TDJFODF�

đDUJPO�QPFNT�CBTFE�PO�IBJLV
�CVU�IF�EJE�DPEJGZ�UIFN�BOE�HJWF�UIFN�B�
DPPM�OBNF��4JODF�UIFO
�UIFSF�T�CFFO�B�MPU�PG�EFCBUF�BCPVU�XIBU�JT�PS�JT�OPU�
B�TDJGBJLV��8IJMF�NVDI�PG�UIJT�EFCBUF�TUFNT�GSPN�JHOPSBODF�BCPVU�XIBU�
B�IBJLV�JT�PS�JT�OPU
�PS�XIBU�T�IBQQFOFE�XJUI�&OHMJTI�MBOHVBHF�IBJLV�JO�
UIF�TFDPOE�IBMG�PG�UIF�UXFOUJFUI�DFOUVSZ
�NVDI�PG�UIF�EFCBUF�BMTP�DFOUFST�
PO�VOEFSTUBOEJOH�XIBU�UIF�QPUFOUJBMT�PG�UIF�TVCHFOSF�BSF��ăFSFGPSF
�JU�
JT�JNQPSUBOU�UP�VOEFSTUBOE�UIBU�B�TDJGBJLV�JT�B�IBJLV��#SJODL�TBZT�BT�NVDI�
JO�IJT�.BOJGFTUP��i4DJGBJLV�JT�IBJLV�BOE�JU�JT�OPU�IBJLV��*U�JT�ESJWFO�CZ�UIF�
JOTQJSBUJPO�BOE�NBOZ�PG�UIF�QSJODJQMFT�PG�IBJLV
�CVU�JU�UBLFT�JUT�PXO�EJSFD-
UJPO�w��4DJ'BJLV�UBLFT�JUT�GPSN�GSPN�DPOUFNQPSBSZ�JOUFSOBUJPOBM�IBJLV�w
ăF�UPQJD�JT�TDJFODF�đDUJPO�u1�*O�TIPSU
�B�TDJGBJLV�JT�B�QPFN�JO�IBJLV�GPSN�
UIBU�UBLFT�PVU�UIF�LJHP�BOE�SFQMBDFT�JU�XJUI�B�TDJFODF�đDUJPO�JEFB
�JNBHF
�
PS�UPQJD��8IJMF�TPNF�XPVME�BSHVF�UIBU�UIJT�NBLFT�UIF�QPFNT�TFOSZV
�UIF�
DPVOUFS�BSHVNFOU�JT�UIBU�TDJGBJLV�JT�OFJUIFS�IBJLV�OPS�TFOSZV
�CVU�TJNQMZ�
TDJGBJLV�� *U� JT� B� TVCHFOSF�PG�IBJLBJ� MJUFSBUVSF�XJUI� JUT�PXO�PWFSMBQT� BOE�
VOJRVFOFTT
�BOE�B�TVCHFOSF�PG�IBJLBJ�MJUFSBUVSF�UIBU�IBT�HSFBU�QPUFOUJBM��

)PXFWFS
� EFTQJUF� IBWJOH� FYJTUFE� GPS� PWFS� UXFOUZ�đWF� ZFBST
� TDJGBJLV 
PĕFO� SFDFJWFT� B� CBE� SFQVUBUJPO� CFUXFFO� UIF� UXP� DBNQT� JU� DMBJNT� UP�
TUSJEF��TDJFODF�đDUJPO�QPFUSZ�BOE�IBJLV��8IJMF�UIF�TDJFODF�đDUJPO�QPFUSZ 
DPNNVOJUZ�IBT�FNCSBDFE�UIF�UFSN
�UIFZ�PĕFO�FTDIFX�USBEJUJPOBM�IBJLV�
QPFUJDT�JO�GBWPS�PG�DMFWFSOFTT�BOE�KPLFT��"OE�XIJMF�UIF�IBJLV�DPNNVOJUZ�
IBT�FNCSBDFE�UIF� JEFB�PG� TDJGBJLV
�BT� UIFSF�IBWF�CFFO� JTTVFT�PG� KPVSOBMT�
BOE�POMJOF�GFBUVSFT�EFEJDBUFE�UP�UIF�GPSN
�UIF� JEFB�UIBU�TDJGBJLV�JT�TUJMM�
OPU�iSFBM�IBJLVu�PS�i[BQQBJu�MJOHFST�JO�NVDI�PG�UIF�DPNNFOUBSZ��"HBJO
�
UIF�JEFB�UIBU�UIF�NBKPSJUZ�PG�TDJGBJLV�EP�OPU�MJWF�VQ�UP�UIF�TUBOEBSET�PG�
&OHMJTI�MBOHVBHF�IBJLV�EVF�UP�MBDL�PG�DSBĕ�BOE�BFTUIFUJD�VOEFSTUBOEJOH
�
XIJMF�OPU�BCTPMVUF
�IBT�NVDI�FWJEFODF�UP�TVQQPSU�JU��
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*G�TDJGBJLV�JT�UP�TVSWJWF�BOE�UISJWF�BT�B�GPSN
�JU�NVTU�CF�SPPUFE�JO�CPUI�
TQFDVMBUJWF�USBEJUJPO�BT�XFMM�BT�IBJLV�USBEJUJPO��5P�UIBU�FOE
�CPUI�CBTJD�
DSBĕ� UFDIOJRVFT� GSPN�&OHMJTI�MBOHVBHF� IBJLV� BT�XFMM� BT� UIF� BFTUIFUJDT�
PG�IBJLV�TIPVME�CF�FYQFDUFE�XIFO�SFBEJOH�TDJGBJLV��ăJT�JT�FYBDUMZ�XIBU�
%FCPSBI�1�,PMPEKJ�EPFT�JO�IFS�TDJGBJLV�DIBQCPPL
�Tug of a Black Hole.2 
8IJMF�UIFSF�BSF�NBOZ�BFTUIFUJD�BOE�DSBĕ�QSJODJQMFT�BU�QMBZ�JO�UIJT�CPPL
�JU�
JT�,PMPEKJ�T�VTF�PG�mono no aware�UISPVHIPVU�UIJT�DPMMFDUJPO�UIBU�BMMPXT�JU�
UP�TVDDFFE�BT�CPUI�IBJLV�BOE�TDJGBJLV��

5P�VOEFSTUBOE�IPX�mono no aware is used in Tug of a Black Hole, it is 
JNQPSUBOU�UP�VOEFSTUBOE�XIBU�aware and mono no aware mean. Aware 
JT� BO� BFTUIFUJD� CBTFE� VQPO� IFBWZ� FNPUJPOT
� FTQFDJBMMZ� MPWF� BOE� HSJFG� 
i"DDPSEJOH�UP�<.PUPPSJ>�/PSJOBHB
�BXBSF�DPOTJTUT�PG�UXP�JOUFSKFDUJPOT
�
a and hare� CPUI� PG�XIJDI� BSF� VTFE�XIFO� POF�T� IFBSU� JT� HSFBUMZ�NPWFE�
w��Aware
�XIJDI�DPNCJOFT�UIFTF�UXP�JOUFSKFDUJPOT
� JT�QSJNBSJMZ�B�XPSE�
EFTDSJCJOH�B�EFFQMZ�NPWFE�IFBSU
�B�IFBSU�đMMFE�XJUI� JOUFOTF�FNPUJPO�u3 

Mono no aware�JT�B�UFSN�UIBU�IBT�FYJTUFE�JO�+BQBO�TJODF�UIF�)FJBO�QFSJPE�
	���m����
�UIBU�USBOTMBUFT
�SPVHIMZ
�UP�iUIF�QBUIPT�PG�UIJOHTu�PS�iBO�FN-
QBUIZ�UPXBSET�UIJOHT�u�,B[VNJUTV�,BUP�NBLFT�UIF�BSHVNFOU�UIBU�JU�JT�UIF�
mono�UIBU�NBLFT�UIJT�JEJPN�XPSL��i.PUPPSJ�FSSFE�JO�JOUFSQSFUJOH�mono 
BT�POMZ�BO�BVYJMJBSZ
�BOE�OPU�BT�SFGFSSJOH�UP�UIF�TPVSDF�PG�IVNBO�GFFMJOH
�
JO�UIF�TFOTF�UIBU�PVS�QFSDFQUJPOT�DBOOPU�IBWF�DBVTFT�JOEFQFOEFOU�PG�PVS�
NJOET�w��Aware�JT�B�RVBMJUBUJWF�UFSN�UIBU�DBOOPU�FYJTU�CZ�JUTFMG��JO�PUIFS�
words, aware�NVTU�CF�BQQMJFE�UP�TPNFUIJOH�u4 The mono
�UIF�iUIJOHTu�PS�
iPCKFDUT
u�BSF�JNQPSUBOU
�BOE�JU�JT�UIFTF�UIBU�DSFBUF�UIF�FNPUJPOBM�SFTQPOTF�
JO� SFBEFST��ăFSFGPSF
�XIFO� MPPLJOH� GPS�mono no aware
�POF�XPVME�FY-
QFDU�BO�FNPUJPOBM�SFTQPOTF�UP�UIF�UIJOHT�PG�UIJT�XPSME��ăBU�FNPUJPOBM�
SFTQPOTF� SFMBUFT�CBDL� UP�aware
� TP� BO�PCKFDU�PS� UIJOH�QSPEVDFT� B�EFFQ
�
SFTPOBOU
�QSPGPVOE�FNPUJPO
�VTVBMMZ�CBTFE�PO�JUT�USBOTJFODF�PS�JNQFSNB-
OFODF��ăF�BCJMJUZ�UP�BDDFTT�UIFTF�FNPUJPOT�BOE�JOWPLF�UIFN�JO�IFS�SFBE-
FST�JT�XIBU�NBLFT�,PMPEKJ�T�TDJGBJLV�FYFNQMBST�PG�UIF�HFOSF�

,PMPEKJ�T�BCJMJUZ�UP�BDDFTT�mono no aware�JO�TDJGBJLV�UISPVHI�TQFDVMB-
UJWF�PCKFDUT� JT� TIPXDBTFE� JO� UIJT� TIPSU� DPMMFDUJPO��)FS� BCJMJUZ� UP� DSFBUF�
TQFDVMBUJWF�NPNFOUT�PG�EFFQ�FNPUJPOBM� SFTPOBODF� JT�VOQBSBMMFMFE
�BOE�
Tug of a Black Hole� DPOUBJOT� NBOZ� QPFNT� UIBU� DBSSZ� UIJT� SFTPOBODF��
-PTT� BOE� HSJFG� TFFN� UP� CF� UXP�PG�,PMPEKJ�T� HP�UP� FNPUJPOT
� BOE�XIFO 



Modern Haiku 54.346

QBSBMMFMFE�XJUI�TQFDVMBUJWF�JNBHFT
�UIF�QPFNT�DBO�CF�EFWBTUBUJOHMZ�CFBV-
UJGVM��5BLF
�GPS�FYBNQMF


geysers
PO�&ODFMBEVT
PVS�MBTU�đHIU

6TJOH�UIF�MBOETDBQF�PG�POF�PG�4BUVSO�T�NPPOT�QVUT�VT�JOUP�iTQFDVMBUJWFu�
UFSSJUPSZ��8F�SF�OPU�TVSF�JG�UIJT�JT�B�TDJFOUJTU�NFSFMZ�PCTFSWJOH�JNBHFT�PS�
TPNFPOF�BDUVBMMZ� MJWJOH�PO�UIF�NPPO�JUTFMG
�CVU�UIF�UVSNPJM�BOE�SFHSFU�
BSF�QBMQBCMF�JO�UIJT�TDJGBJLV��,PMPEKJ�CFHJOT�XJUI�BO�JNBHF
�POF�PG�UVSCV-
MFOU�DSZPWPMDBOPFT�PO�UIF�TPVUI�QPMF�PG�UIF�NPPO��ăF�HFZTFST�PG�&ODF-
MBEVT�BSF�GBNPVT�OPU�POMZ�GPS�QSPWJEJOH�TPNF�PG�UIF�NBUFSJBM�UIBU�DSFBUFT�
4BUVSO�T�SJOHT
�CVU�BMTP�GPS�UIFJS�DIFNJDBM�NBLF�VQ�BOE�WJPMFODF��/"4"�
TDJFOUJTUT�IBWF�EJTDPWFSFE�UIBU�UIF�DPNQPTJUJPO�PG�UIF�QMVNFT�JT�TJNJMBS�
UP�UIBU�PG�DPNFUT��,PMPEKJ�JT�EFMWJOH�JOUP�UIBU�LOPXMFEHF
�UIF�UVSCVMFODF�
BOE�FYQMPTJWFOFTT�PG�UIF�HFZTFST
�UP�FYQMPSF�FNPUJPOT�BOE�GFFMJOHT�BCPVU�
UIF�đHIU��ăF�FNPUJPOBM�SFTQPOTF�JT�GPVOE�JO�UIF�KVYUBQPTJUJPO�PG�UIFTF�
UXP� JNBHFT��ăF�UVSCVMFODF�BOE�BOHFS�PG� UIF�HFZTFS� JT�NJSSPSFE� JO� UIF�
đHIU
�BOE�UIF�HSJFG�PG�UIF�đHIU�TUJMM�MJOHFST��)PXFWFS
�JU�JT�JNQPSUBOU�UP�
OPUF�UIBU�BU�OP�QPJOU�EPFT�UIF�SFBEFS�IBWF�BOZ�VOEFSTUBOEJOH�PG�UIF�đHIU�
PS�BOZ�FYQMBOBUJPO�PG�UIF�FNPUJPOT�JOWPMWFE��,PMPEKJ�MFUT�UIF�JNBHFSZ�PG�
B�WJPMFOU
� FYUSBUFSSFTUSJBM� WPMDBOP�DBSSZ� UIBU� FNPUJPOBM�XFJHIU
� BOE� MFUT�
UIF�FNPUJPOT�UIFSF�UIF�WJPMFODF�BOE�đSF�JOGPSN�UIF�SFBEFS�BCPVU�UIF�
FNPUJPOT�PG�UIF�đHIU��ăJT�JT�FYBDUMZ�IPX�mono no aware�XPSLT�JO�UIJT�
DPMMFDUJPO�� ,PMPEKJ� BMMPXT� UIF� JNBHFT� UP� DPOWFZ� UIF� FNPUJPOT
� XIJDI�
GPSDFT�UIF�SFBEFST�UP�GFFM�UIFN�UIBU�NVDI�NPSF�EFFQMZ��

*O�BOPUIFS�QPFN
�,PMPEKJ�VTFT�UIF�iMPDBUJPO�NPNFOUu�UFDIOJRVF�PĕFO�
QSPQPTFE�BT�BO�BMUFSOBUJWF�UP�UIF�iGSBHNFOU�QISBTFu�PS�TJNJMBS�KVYUBQP-
TJUJPO�UFDIOJRVFT��ăJT� JT�BO�FYDFMMFOU� UFDIOJRVF� GPS� TDJGBJLV�CFDBVTF� JU�
JNNFEJBUFMZ�FTUBCMJTIFT�DPOUFYU�BOE�TDJFODF�đDUJPO�TJUVBUJPO
�CVU�UIFO�JM-
MVNJOBUFT�UIBU�TJUVBUJPO�XJUI�B�NPNFOU�PG�FNPUJPOBM�TIJĕ�PS�QPJHOBODZ��
,PMPEKJ�TVSQBTTFT�UIFTF�FYQFDUBUJPOT�CZ�TJNQMZ�QSPWJEJOH�B�MPDBUJPO
�BOE�
UIFO�BO�PCKFDU
�CVU� JU�T� UIF�SFTPOBODF�CFUXFFO�UIF�UXP�UIBU�DSFBUFT�UIF�
EFFQ�GFFMJOH�PG�mono no aware. 
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UFO�ZFBST�JO�TQBDF
UIF�EJTI�HBSEFO
JO�NZ�DBCJO

ăFSF�JT�BCTPMVUFMZ�OPUIJOH�IBQQFOJOH�JO�UIJT�QPFN��/P�BDUJPO
�OP�WFSC
�
TJNQMZ�BO�PCKFDU�QSFTFOUFE� UP�VT�BHBJOTU�B� TJUVBUJPO��ăBU�PCKFDU� JT� UIF�
mono�UIBU�JT�RVBMJđFE�CZ�UIF�aware�XIJDI�DSFBUFT�UIF�FNPUJPO��,PMPEKJ�
BDIJFWFT� UIJT� CZ�QMBDJOH� JU�XJUIJO� UIF� TQFDVMBUJWF� DPOUFYU� PG� B� UFO�ZFBS�
TQBDF�KPVSOFZ��"MSFBEZ
�UIJT� KPVSOFZ�JT� JNCVFE�XJUI�B�TFOTF�PG� JTPMBUJPO�
BOE� MPOFMJOFTT��ăF�JNBHF�PG� UIF�EJTI�HBSEFO
�XIJDI� JNQMJFT�DBDUJ
� TVD-
DVMFOUT
�CPOTBJ
�BOE�PUIFS�MPX�NBJOUFOBODF�QMBOUT
�XIJDI�XPVME�CF�JEFBM�
GPS�UIF�TQBSUBO�DPOEJUJPOT�PG�TQBDF�USBWFM
�FTQFDJBMMZ�POF�PG�UFO�ZFBST��*U�T�
BO� JNBHF�PG� UFSSBO�EPNFTUJDJUZ
� TPNFUIJOH�HSFFO�BOE�BMJWF
� BHBJOTU� UIF�
CMBDL�FNQUJOFTT�PG�TQBDF�BOE�UIF�ESVEHFSZ�PG�B�UFO�ZFBS�NJTTJPO��8IFO�
UIF�UXP�QBSUT�PG�UIJT�TDJGBJLV�BSF�QMBDFE�OFYU�UP�FBDI�PUIFS
�UIFSF�JT�B�EFFQ�
BDIF�GPS�FBSUI�BOE�IPNF
�POF�UIBU�BMUFSOBUJOHMZ�DBSSJFT�CPUI�XJTUGVMOFTT�
BOE�HSJFG��*U�JT�JNQPSUBOU�UP�OPUF
�BHBJO
�UIBU�OFJUIFS�UIF�EJTI�JO�UIF�DBCJO�
OPS�UIF�PCTFSWFS�TQFBLFS�PG�UIJT�QPFN�EP�BOZUIJOH��ăF�PCKFDU�JUTFMG� JT�
XIBU�,PMPEKJ�JNCVFT�XJUI�UIFTF�SFTPOBOU�FNPUJPOT
�DBQUVSJOH�UIF�mono 
no aware�JT�UIJT�FMFHBOU�TDJGBJLV�

8IJMF�,PMPEKJ�DSFBUFT�TQFDVMBUJWF�NPNFOUT�UIBU�BSF�PG�IFS�PXO�JNBH-
JOBUJPO�BOE�XSJUFT� UIFN� JO�B� TVDI�B�XBZ� UIBU� UIFZ� TXFMM�XJUI�mono no 
aware
�JU�JT�UIF�QPFNT�UIBU�BSF�HSPVOEFE�JO�BVUIFOUJD�NPNFOUT�GSPN�MJGF�
UIBU�BSF� UIF�CFTU�FYBNQMFT�PG�mono no aware� JO� UIJT�CPPL��ăJT�DPMMFD-
UJPO�CFHJOT�XJUI�B�TUSJLJOH�QPFN�PG�IVNBO�GSBJMUZ
�POF�UIBU�XJUI�FYQFSU�
NJOJNBMJTN�FTUBCMJTIFT�UIF�UPOF�BOE�UIFNFT�PG�UIF�FOUJSF�DPMMFDUJPO��ăF�
titular poem,

UIF�UVH
PG�B�CMBDL�IPMF
UIJT�JTPMBUJPO

JT�POF�UIBU�UBLFT�POF�PG�UIF�NPTU�JNQSFTTJWF�DPTNJD�FWFOUT�BOE�KVYUBQPTFT�
JU� BHBJOTU� B� CPEZ�T� FNPUJPOBM� JNQFSNBOFODF�� *NNFEJBUFMZ� SFBEFST� BSF�
UISPXO�JOUP�B�TFOTF�PG�mono no aware��,PMPEKJ� TFUT�SFBEFST�VQ�XJUI�BO 
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JNBHF
�B�iUIJOHu�PS�iPCKFDU
u�B�CMBDL�IPMF
�CVU�UIFO�JOWPLFT�OFJUIFS�B�GFBS�
OPS�UFSSPS�PG�UIF�CMBDL�IPMF
�CVU�JOTUFBE�B�CFBVUJGVM�ZFBSOJOH��ăFSF�JT�BO�
BDIF�IFSF
�POF�BLJO�UP�HSJFG��UIF�UVH�JT�OPU�TPNFUIJOH�UP�GFBS
�CVU�TPNF-
UIJOH�UIBU
�DPNQBSFE�XJUI�UIF�JTPMBUJPO
�TFFNT�BMNPTU�MJLF�SFMJFG��,PMPEKJ�
đOET�CFBVUZ�UISPVHI�IFS�CPEZ�T�GSBJMUZ�BOE�JNQFSNBOFODF
�UIFNFT�XIJDI�
BSF�DBSSJFE�UISPVHI�UIF�SFTU�PG�UIF�DPMMFDUJPO��

.BOZ�XPVME�BSHVF�JU�T�OPU�FOPVHI�UP�TJNQMZ�đOE�CFBVUZ�JO�BO�JNBHF�PG�
JNQFSNBOFODF��)PXFWFS
�BT�%POBME�,FFOF�BSHVFT
�iăF�+BQBOFTF�XFSF�
QFSIBQT�UIF�đSTU�UP�EJTDPWFS�UIF�TQFDJBM�QMFBTVSF�PG�JNQFSNBOFODF
�BOE�
<:PTIJEB>�,FOLP�FTQFDJBMMZ�CFMJFWFE�UIBU�JNQFSNBOFODF�XBT�B�OFDFTTBSZ�
FMFNFOU�JO�CFBVUZ�w��ăF�GSBJMUZ�PG�IVNBO�FYJTUFODF
�B�DPNNPO�UIFNF�JO�
UIF�MJUFSBUVSF�PG�UIF�XPSME
�IBT�QSPCBCMZ�OPU�CFFO�SFDPHOJ[FE�FMTFXIFSF�
UIBO�JO�+BQBO�BT�B�OFDFTTBSZ�DPOEJUJPO�PG�CFBVUZ�u5�ăJT�JT�XIFSF�,PMPEKJ�T�
QPFUSZ� FYDFMT
� BOE� GVMMZ� QSPQFMT� TDJGBJLV� JOUP� UIF� BFTUIFUJD� PG�mono no 
aware��,PMPEKJ�EFBMT�EJSFDUMZ�XJUI�IFS�PXO�DBODFS�BOE�QFSTPOBM�MPTT�XJUI�
UIF�TDJGBJLV

NZ�IBJS�MPTT
Saturn losing
its rings

,PMPEKJ� UBLFT� POF� PG� UIF� NPTU� EFWBTUBUJOH� QIZTJDBM� DPOTFRVFODFT� PG� 
DBODFS
� UIF� IBJS� MPTT� PG� DIFNPUIFSBQZ
� BOE�XIJMF�NPVSOJOH
� BMTP� đOET�
B� USJVNQIBOU�CFBVUZ� JO� JU�� +VYUBQPTJOH� UIF�IBJS� MPTT� UP� UIF�HSBEVBM� MPTT�
PG�4BUVSO�T� SJOHT�EVF� UP� JODPNJOH�NJDSPNFUFPSJUFT�BOE�TPMBS� SBEJBUJPO
�
,PMPEKJ� DSFBUFT� B� SJDI� SFTPOBODF� UIJDL�XJUI�mono no aware. There is a 
CFBVUZ� GPVOE� JO� UIF�IBJS� MPTT
�POF�PG�OPU� TJNQMZ� BDDFQUBODF
�CVU�QMBO-
FUBSZ�HSFBUOFTT��8IJMF�UIF�MPTT�JT�QBJOGVM
�JDPOJDBMMZ�TP
�JU�JT�BMTP�CFBVUJGVM��
ăF�MPTT�PG�CPUI�IVNBO�IBJS�BOE�QMBOFUBSZ�SJOHT
�XIFO�KVYUBQPTFE
�FDIP�
B�CFBVUZ� DSFBUFE�CZ� UIF� MPTT�� UIF� MPTT� JT�OFDFTTBSZ� GPS� UIF� KVYUBQPTJUJPO�
UP�XPSL
�BOE�UIVT�JT�OFDFTTBSZ�GPS�UIF�BFTUIFUJD�CFBVUZ�PG�UIF�QPFN��#Z�
ESBXJOH�B�QBSBMMFM�CFUXFFO�IFSTFMG� BOE�B�QMBOFU
�,PMPEKJ�đOET� B� HFOUMF�
QPJHOBODZ�UIBU�SFTPOBUFT�UISPVHI�UIF�MPTT�JOUP�B�QMBDF�PG�BDDFQUBODF��ăJT�
JT�TDJGBJLV�BU�JUT�NPTU�QPXFSGVM
�QBSBMMFMJOH�UIF�QBJOGVMMZ�IVNBO�XJUI�UIF�
HBMBDUJDBMMZ�NBHOJđDFOU
�đOEJOH�B�SJDI�BOE�SFTPOBOU�CFBVUZ�JO�CPUI�
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4DJGBJLV�JT�OPU�HPJOH�UP�EJTBQQFBS�BT�B�MJUFSBSZ�TVCHFOSF��ăFSF�BSF�KPVS-
OBMT�EFEJDBUFE�UP�JU�BOE�TJNJMBS�TQFDVMBUJWF�IBJLBJ�GPSNT
�BOE�UIFSF�IBWF�
CFFO� FTTBZT
� QSFTFOUBUJPOT
� CPPLT
� BOE� TUVEJFT� EFEJDBUFE� UP� UIF� UPQJD� 
"ĕFS�PWFS�UXFOUZ�đWF�ZFBST�PG�FYJTUFODF
�JU�JT�JNQPSUBOU�UP�MPPL�BU�FYFN-
QMBST�PG�UIF�GPSN�UP�VOEFSTUBOE�IPX�JU�DBO�TVDDFFE
�HSPX
�BOE�FWPMWF�BT�
B�GPSN��0OF�TVDI�FYFNQMBS�JT�%FCPSBI�1�,PMPEKJ
�XIPTF�TDJGBJLV�DIBQ-
book Tug of a Blackhole�JT�B�UFTUBNFOU�UP�UIF�QPUFOUJBMT�PG�TDJGBJLV�CPUI�
DPNQMFUFMZ� JNBHJOFE� BT� XFMM� BT� HSPVOEFE� JO� QFSTPOBM� SFBMJUZ�� 8IFSF�
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